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PRIMARY CARCINOMA OF THE LIVER AND ITS
ASSOCIATION WITH CIRRHOSIS

A REVIEW OF 54 DEATHS

BENJAMIN BARRERA, M.D.
and
ADELAIDA E. DALMACIO-CRUZ, M.D.

U.P. — P. G. H MEDICAL CENTER

It is a common observation that primary carcinoma of the
liver is relatively rare among Westerners but is quite frequent
among Orientals like the natives of Malaya, Java, China, Japan,
India and the Philippines, and also among the Bantu natives of
South Afriea (5, 6, 8, 9, 10, 11, 12, 13, 29, 31). This striking
difference in racial and geographic distribution is of great in-
terest and opens a field for further study that may lead to the
elucidation of some factor or factors possibly concerned in the
etiology of primary liver carcinoma. The purpose of this paper
is to contribute what little it can to the vast knowledge that
has already been advanced, to reemphasize the frequent occur-
rence among Orientals, the Filipinos in particular, of primary
liver carcinoma, and to furnish additional evidence of its high
frequency of association with cirrhosis.

MATERIAL

The necropsy files of the Department of Pathology, College
of Medicine, University of the Philippines covering a four-year
period from April 1953 to April 1957 were reviewed. Out of
4,639 autopsies of infants, children and adults, 54 deaths with
primary carcinoma of the liver were found, or a percentage
of 1.12.

FREQUENCY IN VARIOUS GEOGRAPHIC AREAS
The opening statement that liver carcinoma is more com-
mon among Orientals is attested to by the figures in Table 1.

These autopsy data may not represent the actual occurrence in

1
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living patients but they are more exact than those obtained from
the clinics. Statistics from American and European countries
give a range of 0.19 to 0.36 per cent frequency of primary liver
carcinoma among necropsied cases. In Asia and Africa it is
0.98 per cent. Our study which consisted of 62 Filipinos and
2 Chinese deaths yielded a higher percentage — 1.12. In 1926,
Smith (33) reviewed 872 autopsies of Filipinos and found 12
cases of primary carcinoma of the liver; this gave a higher
percentage of 1.4 compared to 1.12 of the present report. The
percentage of 0.036 to 0.76 given by Lichtman is the usual range
quoted by several authors who have made studies on both Oc-
cidental and Oriental populations,

Table 1. COMPARISON OF FREQUENCY OF PRIMARY CARCINOMA,
LIVER, AMONG NECROPSIES IN VARIQUS
GEOGRAPHIC AREAS

No.of | No-with | pg
N primary
necropsies Ca, liver centage
Edmondson and Steiner (12)
{Los Angeles County Hospital) 48,900 100 0.20
Hoyne and Kernohan (19)
(Mayo Clinic) 16,303 a 0.19
Gustafson (16)
{(Bellevue Hospital) 24,400 62 0.254
Hermosilla et al (17)
{South America) 4,337 16 0.36
Literature (Ameri nd E: )
cited by Hoyne and Kernohan (19) 169,144 339 0.227
Lichtman (23)
(quotea numerous authors) 0.036-0.76
Literature (Asia and Africa)
cited by Hoyne and Kernohan (19) 47,292 465 0.983
Pirie (29) (South Africa) 3,900 36 0.923
Smith (33) (Philippines) 872 12 14
Barrera and Dalmacio-Cruz
(Philippines) 4,539 54 1124
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ASSOCIATION WITH LIVER CIRRHOSIS

The association of liver carcinoma with a chronic degene-
rative and regenerative disease of the liver (cirrhosis) is de-
finitely acknowledged and established by numerous authors (2,
5, 12, 19, 20, 21, 25, 28). Table 2 compares the statistics given
by different investigators of the incidence of primary carcinoma
of the liver associated with cirrhosis. Between the two types
of liver carcinoma, the table shows that cholangiocarcinoma or
bile duct carcinoma has less association with cirrhosis, the range
given by various authors is 18.2 to 52.7 percent in contrast to a
greater association with cirrhosis of hepato-carcinoma or liver
cell carcinoma, which ranged from 74.1 to 90 per cent. Our
study conforms to the above pattern and gave 20 and 89.8 per
cent for cholangiocarcinoma and hepato-carcinoma, respectively.

Table 2. ASSOCIATION OF PRIMARY CARCINOMA, LIVER,
WITH CIRRHOSIS

No. of cases of |No. of cases assn-‘l Per-
carcinoma, liver | ciated w/cirrhosis centage
1 =
Berk and Lieber (5)
(Collected from literature) |Hepato Ca-351 4.1
Cholangio Ca-131, 52.7
Hoyne and Kernchan (19) 82
{Mayo Clinic) Hepato Ca-20 18.
Cholangio Ca-11 5
Anderson (2) Hepato Ca- 90
[Chelangio Ca- 37-50
Moore (25) Hepato Ca- 90
Cholangio Ca- 50
Jaffé and Lafvendahl (20) %0
Edmondson and Steiner (12) |Hepato .C" 89.2
‘Cholangno Ca- i 235
Peller (28) 41 20 483
Barrera and Dalmacio-Cruz 54 45 83.3
(Philippines) \Hepato Ca-49 44 89.8
iCholangio Ca.5 1 20
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From the necropsies which were covered by our study, 165
were found with cirrhosis of different types — Laennec's post-
necrotic, parasitic (due to schistosomiasis) and biliary cirrhosis.
Table 8 gives a breakdown of the 155 necropsies with cirrhotic
livers, It appears that postnecrotic cirrhosis is most closely as-
sociated with liver carcinoma, It is perhaps the greater tempo
of prohferatlve and regenerative actmty in this type of cirr-
hosis, the b dary line of physiol | hyperplasia,
which di to actual lastic growth (4, 24, 30).

Table 3. FREQUENCY OF OCCURRENCE OF PRIMARY CARCINOMA
OF THE LIVER IN 166 CASES OF CIRRHOSIS

" . No. of cirrhosis | No. of cases Per-
Type of cirthosis cases with carcinoma | centage
1, Laennec's cirrhosis n 32 46.07
2. Postnecrotic cirrhosis 13 10 52.64
8. Parasitic cirrhosis 41 3 7.31
{schistosomiasis)
4. Biliary cirrhosis 24 — 0.00
Total 155 45 29.03

Table 4 presents a comparison of the frequency of occur-
rence of carcinoma in cirrhotic livers, given by different inves-
tigators. It is interesting to note that our survey gives the
highest percentage of 29.03 of cirrhotic liver associated with
carcinoma. The range given by foreign authors is only from
8 to 7.5 per cent. Why do a greater proportion of cirrhosis
necropsies in the Philippines show liver carcinoma? Dr, Hans
Smetana (32) of the Armed Forces Institute of Pathology,
Washington, D.C., who came over for a visit to the Philippines,
was struck by this significant finding. He examined the slides
of several of the cases which were materials for this study and
he commented that most of the cases of Laennec’s cirrhosis here
have some points of difference from Laennec’s cirrhosis abroad;
cages in the Philippines show more unrest of regenerating liver
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cells and larger regenerative nodules, The histopathological pic-
ture reminded him very much of the changes in the livers of ex-
perimental mice induced by the feeding of butter yellow. Can it
be that a substance whose action is analogous to the effects
of feeding butter yellow to experimental mice might possibly
be invoked as the factor in the production of both the cirrhosis
as well as the primary carcinoma of the liver in humans? This
is just a casual speculation and exhaustive research is needed,
especially about the diet of Filipinos. Sufficient casein and
riboflavin in the diet of mice and rats have been found to pre-
vent the development of the hepatic cancer which can be induced
by a diet containing azo dyes such as butter yellow (11). Rice
and fat in the diet seem to favor the production of hepatic
tumors by butter yellow (27). Thus, certain dietary factors
appear to predispose the liver to cancerous change, although
the actual carcinogenic agent is unknown (11, 14, 18, 21), Al-

Table 4. ASSOCIATION OF CIRRHOSIS WITH PRIMARY CARCINOMA,
LIVER, AS FOUND BY VARIQUS WORKERS

No. of cases No. of cases Per-
of cirrhosis with Ca. liver | centage
Berk and Lieber (5)
{Collected from literature) 1,989 20 45
Sheldon (1935) (31) Cases of hemo- —_ 71
chromatosis
Binford, Laurence and 387 cases of
Wollenweber (8) hemochromato-
sis 29 15
Anderson (2) — - 3-7
Moore (25) -— — 3-6
Counseller and Melndoe (10) 127 - 4
Blumenau (9) 198 _ 35
Peller (28) - - 3.29

Bagrera and Dalmacio-Cruz
{Philippines) 155 45 29.03
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though the hepatomagen butter yellow is said not to be widely
used in human foodstuff, other azo dyes have wider use and
one of these, “oi]l orange E” (benzeneazo B naphthol), used in
coloring margarine in Great Britain has induced hepatomas in
mice (22).

FREQUENCY BY SEX AND AGE

The observation in different countries by different authors
(2, 6, 10, 12, 13, 15, 16, 25) that liver carcinoma is more com-
mon in males than in females has also been seen in our survey
and appears to be even more striking. Table 5 shows the sex
distribution of liver carcinoma, as associated with the different
types of cirrhosis and also the age distribution. The uncor-
rected sex ratio of male to female is 5.8 to 1. However, it
should be noted that for liver carcinoma not associated with
cirthosis, the male to female ratio is reversed and is 1 to 2.
Four out of the 8 females with liver carcinoma without cirr-
hosis, had cholangio-carcinoma, and only 2 had hepato-carei-
noma. This is in agreement with the greater number of carci-
nomas of the extra-hepatic bile ducts and the gall bladder in
women. Three of the 4 females with cholangio-carcinoma had
a concomitant chronic biliary tract infection, in the form of
chronic cholecystitis and/or choledocholithi. These factors
bring about some etiological implications with regards to occur-
rence of cholangio-carcinomas,

Primary liver carcinomas occur at all ages, from newborn
infants to the very old. The recent review by Bigelow and
Wright (7) concludes that 95 acceptable cases in infancy and
childhood are now recorded in literature. In adults, the average
age in a series of reported cases varies with the total frequency
of liver carcinoma in the population. Where the frequency is
low, as in Europe and North America, the average age is in the
sixth decade as in many other carcinomas; in populations where
frequency is high, the average age is lower (12). This observ-
ation also holds true in our material in which the average age
in both sexes is 37.7 years. The highest average age is in those
liver carcinomas associated with Laennec's cirrhosis which is
44.4 years; the lowest in those associated with parasitic cirr-
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hosis, 26.6 years. The average age for females is 38.1 years.
almost five years younger than the average age for males, which
is 42.4 years.

Table 5. SEX AND AGE DISTRIBUTION OF 54 NECROPSIES
WITH CARCINOMA, LIVER

Associated | Post-necrotic Parasitic] Without_Total _
w/Laennee's| cirrhosis lcirrhosis cirrhosis No| Per.
cirthosis | jcentage
Number of cases 32 10 3 9 54| 100
(1 Chinese) | (1 Chinese) !
Sex incidence: ’
Male 30 10 3 3 46| 852
Female 2 - - 6 8 148
Age range: 22-72 yrs. 20-55 yrs. 16-42 yrs.24-67 yr|16-72 yis.
Age distribution:
Below 20 years - —_ 1 -_ 1
20-30 years 6 3 1 2 12
3140 years 5 4 — 3 12
41-50 years 1 2 1 2 12
51-60 years 1 1 - 1 13
6170 years 2 — — 1 3
Above 70 years 1 - - — 1
Average age 444 yrs, 383 yrs. 266 yrsi1.3 yrs.| 877 yrs.

In an analysis of malignant tumors among Filipinos seen
in the U.P. — P.G.H. Medical Center during ten years, 1947
to 1956, primary carcinoma of the liver was 27.11 per cent
(ranked No. 1) and 6.73 percent (ranked No. 6) of all car-
cinomas in autopsy materials in males and females, respectively
3).

QUESTIONABLE CO-CARCINOGENS

Many factors such as malnutrition, (11, 14, 18, 21), pa-
rasitism, (29), alcoholism, (11, 21), malaria (21), and viral
i.infections of the liver (24) have been invoked but have not been
definitely established to be factors in carcinogenesis. However,
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these factors undoubtedly contribute to the total integrity of
the liver functionally and structurally, and are significant de-
terminants of how the liver components will react to further
injury of whatever sort.

Table 6 gives the results of recorded inquiry into the per-
sonal and social histories, and past diseases of some of the 54
patients. A history of birth and/or residence for sometime in
an endemic area for i iasis, as Samar, Leyte, Sorsogon,
and Mindoro have been recorded in 9 cases. In one of the 3
patients who were verified to have parasitic cirrhosis, a history
of endemicity was not elicited, possibly due to failure of the his-
torian to inquire. Inquiry into the history of alcoholism was made
only in 18 cases. Twelve cases or 22.2 per cent of the 54 patients
were alcoholics. Six patients were definitely non-alcoholics,
The determination of whether one’s diet is nutritionally suffi-
cient or not is very difficult, especially on the part of the pa-
tients. Thus, even with detailed inquiry into the dietary regi-
men of every patient, data will not be reliable, In this study,
there were only 2 with strongly positive history of dietary in-
sufficiency — one from a patient who was a guerilla for five
years during World War II, and the other from 2 beggar. A
positive history of malaria in the past, ranging from 1 to 37
years ago was present in 16 cases, or 29.6 per cent of the 54
cases. A history of probable liver disease, possibly hepatitis,
sometime in the past, from 8 to 36 years age was elicited in 4
cases. In the 10 cases of postnecrotic cirrhosis, there were only
2 where positive history of probable hepatitis in the past was
elicited. It is to be noted that no factor in Table 6 gives a per-
centage of 50 or more, allowing due consideration for the prob-
able failure of inquiry into the histories of some of the cases.
It is indeed accepted that the pattern of organization of the
liver, like that of any other gland structure, is not automatically

i d but is d d on a hierarchy of continuously
operating, coordinated stimuli, including those arising from the
diet, from the liver itself, and through its secretions, as well as
from various endocrine glands (14).
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Table 6. PERTINENT DATA ABOUT PERSONAL, SOCIAL HISTORY
AND PAST DISEASES OF 54 PATIENTS WITH
PRIMARY CARCINOMA, LIVER

Associated with
Portal [Postnecrotic| Parasif
irrhosig| cirrhosis | cirrhosig

i Total| Per
ithout [\7 "5l cent

cirrhosis | cases| Fruat

Number of Cases 32 10 3 9 54 (100
Resided for sometime
in endemic area for
schistosomiasis 3 2 2 2 9 | 167

Inquiry into history of

aleoholism: 12 4 1 1 18 333

(+) for alcoholism 7 3 1 1 2 | 222

(=) for aleoholism 5 1 - - 6 | 111
Definite evidence of -

dietary deficiency 1 - - 1 2 4.7

(+) history of mala-
ria in past 12 3 — 1 16 | g6z

{+) history of “liver
disease” with
jaundice 6 or
years, |

COMMENTS

The frequency of cirrhosis as an associated lesion and its
role as an etiological factor in liver carcinogenesis is of consi-
derable importance. It is the general impression by nearly
everyone (2, 5, 12, 19, 20, 25, 28) who has written on the sub-
ject that the frequency of association of cirrhosis with hepato-
carcinomas is 75 to 90 per cent and in cholangio-carcinomas,
20 to 25 per cent. The majority (5, 31, 8, 12) believe that cirr-
hosis precedes and influences the development of carcinoma,
while a few (35) believe that cirrhosis is secondary to the car-
cinoma, In experimental production of hepatie carcinoma by
selenium, cirrhosis has been found to precede the development
of the cancer (26). Karsner (21) in his personal experience
has never seen liver carcinoma without some degree of cirrho-
ssis. Roth and Duncan (30) reported a case of hepato-carcinoma
in a two year-old infant following a “giant cell hepatitis” with
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subsequent postnecrotic cirrhosis. Wegelin (35), on the other
hand, advanced the concept that cirrhosis follows cancer, ex-
plaining that as the result of the newgrowth, the liver paren-
chyma undergoes atrophy and necrosis, thus giving rise to scar
tissue formation. A third group (15) believe that cirrhosis and
liver carcinoma may have the same provocative factors. Could
the high degree of association of liver carcinoma with cirrho-
sis in our series be explained by this third concept? It is
very apparent that the high frequency of liver carcinoma, speci-
fically hepato-carcinomas, in males is due to the fact that cirr-
hosis is also more frequent in males. Likewise, the fact that
cholangio-carei are more fr ly found in females is
because it is not as frequently associated with cirrhosis as he-
pato-carcinomas,

However, although it is generally believed that cirrhosis
regardless of its course antedates primary carcinoma of the
liver, it must always be kept in mind that there are also cases
of primary carcinoma which do not develop on a cirrhotic liver.

SUMMARY

1. Fifty four cases of primary carcinoma of the liver were
noted among 4,539 necropsies at the Department of Pathology,
College of Medicine, University of the Philippines, a percentage
of 1.124. Forty nine were hepato-carcinomas, and five were
cholangio-carcinomas.

2. Out of the 54 primary liver carcinomas, 45 were asso-
ciated with cirrhosis, giving a percentage of 83.3 which is not
in discrepancy with those reported by different authors abroad.
Hepato-carcinoma has a higher frequency of association with

i is than cholangi cinoma, 89.8 and 20 per cent, res-
pectively.

In 155 cases of cirrhosis of different types, 45 cases had
superimposed carcinoma, giving a percentage of 29.03 per cent
which is significantly high in comparison with the figures given
by foreign authors,

3. The uncorrected ratio of males to females was 5.8:1 for

liver carcinoma in general, but is 1:2 for those liver carcinoma
not associated with cirrhosis; more than half of the latter cases
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were cholangi cinoma. This indicates differences in the
etiological factors for these different varieties of tumor.

4. The average age of the patients with liver carcinoma
was 37.7 years; this is about 15 years younger than those re-
ported abroad, and is in accord with the observation that in
populations where the frequency is high, the average age is
lower,

5. No significant data regarding the roles played by schis-
tosoma infection, alcoholism, dietary deficiency, malaria, and
previous viral infection of the liver were obtained, although
these factors are d to play predisposing if not iti]
influences in liver carcinogenesis.

6. The possibility of a carcinogen in the diet of Filipinos,
the effects of which in the liver are similar to the changes pro-
duced by butter yellow in experimental mice, is entertained.
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STUDIES ON BODY TEMPERATURE OF NORMAL
FILIPINO CHILDREN

DOMICIANA DAUIS-LAWAS, M.D. and SALUD BUQUIR, M.D.

Department of Pediatrics, College of Medicine
University of the Philippines

This study is intended to show the average temperature of
normal Filipino children and the variations with age, activity
and environmental temperature. We believe that this may be
of material help to medical practitioners, especially pediatri-
cians, because of the apparent inability of our doctors to agree
on what temperature among our children shall be considered
a departure from health. Body temperature readings above
37° C. are often seen among children and cause apprehension on
the part of the mothers. Different doctors may interpret the
same temperature in various ways. One may not attach any
importance to it while another may tell the mother that there
is something wrong with her child. A young mother, once, in
desperation, took her own temperature by rectum when doctors
could not do any thing to reduce what was supposed to be an
elevated rectal temperature in her child. She was pleasantly
surprised to find that her rectal temperature was even higher
than that of her child. This study intends to aveid such diffi-
culties by establishing standards. It also aims to make a com-
parative study of different methods of temperature determina-
tion and to compare the relative reliability of these methods.

MATERIALS AND METHODS

Weli children of various age groups, from the newborn age
until adolescence, were used. The sources of subjects were varied
and represented the areas including Manila and suburbs. Al-
most one-half of the subjects came from the Welfareville Insti-
tutions; the other half came from the nurseries of the Phil-
ippine General Hospital, Clinica Lopez, Correctional Institution
for Women, Settlement House and from families kind enough

15
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to consent to the study. All in all, we have a record of 3,706
ti of body ure repr ing 480 children
of different ages.

Criteria used for considering these children as normal
were: absence of complaints in any of them, a practically nor-
ma) physical examination except for slight malnutrition in some
of the Welfareville children and obvious playfulness of all.

Thermometers used were Astex centigrade clinical ther-
mometers, tested for reliability of function and standardized by
comparison with the readings of a standard thermometer when
both are submerged in a heated water bath. The National
Bureau of Standards of the United States accepts as tolerances
for clinical thermometers readings that are accurate within 0.1°
C. at 38% C, and 0.2° at 419 C. We were stricter, and we used
only ther ters that gave identical readings as the standard
th at all ures of the water bath.

The initial study was undertaken during the months of
January, February and early March, 1958 when the weather
was relati cool. In mid-May, corr ding to the hottest
season of the year, temperatures were again taken among 104
school-age and adolescent children whose temperatures had al-
ready been taken during the cooler season. This was intended
to verify whether atmospheric temperature and humidity in-
fluence the body temperature of a child.

Temperature readings were taken three times daily; to wit,
(a) the waking hour, between 6 and 7 AM.; (b) the warmest
time of the day, between 1 and 2 in the afternoon; and (¢) the
retiring hour, between 6 and 7 at night. In around 10 per ceni
of the cases, daily determinations were made from 6 to 7 days
consecutively; in 50 per cent, for 2 to 3 days and in the remain-
ing 40 per cent, for one day only. For the smaller children, simul-
taneous temperature determinations were made with one ther-
mometer inside the rectum and another in the axilla. For the
older children, simultaneous oral and axillary determinations
were utilized, while in a small group of 14 children representing
53 determinations, triple determinations of oral, anal and axil-
lary temperature were made at the same time. The intention
wus to bring out possible differences in the readings of oral
against axillary temperature, anal against axillary, and oral
against anal temperature, Again, a group of children were ob-
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served after playing or working while at the same period tem-
peratures were also taken of another group who had just re-
turned from mass at a nearby chapel and were thus in a virtual
state of rest. This part of the work, which was carried out
between 7 and 8 A.M., was intended to bring out any possible
influence that the factor of muscular exertion may have on
temperature of children.

Axillary temperatures were taken in all children; rectal
temperatures limited to the newborn, infant proper, and
half of the preschool-age children. Oral temperatures, on the
other hand, were taken in the other half of the pre-school child-
ren, the school, and the adolescent children.

The procedures followed in the determination of the oral,
anal and axillary temperatures of children are the standard pro-
cedures prescribed for nurses in the Philippine General Hos-
pital (1). To summarize:

Oral:

1. Read and shake down the thermometer until the
mercury registers below 35° C.

2. Place the thermometer obliquely under the child’s
tongue and direct him to close his lips. Lcave for
2 minutes,

3. Remove from mouth, read, then shake the thermo-
meter down until the mercury is below 35° C. again.
N.B.—Oral temperature is not taken immediately
after eating or drinking.

Anal:

1. Child is placed on his abdomen.

2, Wipe the thermometer dry, shake until the mercury
is below 35° C., then lubricate with oil.

3. Insert gently about 1% inches inside the rectum and
hold it there for 2 minutes.

4. Remove, wipe, read; then wash with soap and
water, Disinfect.
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Axillary:

1. Dry the axilla,

2. Shake the thermoraeter until the mercury registers
below 35° C.

3. Place the thermometer on the child's axilla with the
bulb in the hollow and the stem pointing towards
the chest.

4. Bring the arm across the chest or close to his side.
Hold the arm if necessary.

5. Leave for 5 minutes.

6. Remove thermometer; wipe; read; shake until the

mercury is below 35° C. Disinfect.
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RESU.

Tables 1, 2 and 8 and Figu
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res 1, 2 and 3 show the mean

temperatures of Filipino children of different ages by time of

day.

Table 1. MEAN RECTAL TEMPERATURE, BY AGE AND TIME OF DAY

Ao G TIME OF DAY
ge Group 67 AM. | 1.2 PM. | 67 PM.
Newborn
Birth— 1 week 368 37.1 372
1 week — 3 mos. 371 2 371
Infancy (excluding newborn)
Below 2 years 373 315 313
Pre-school 37.6 377 a9

Table 2. MEAN ORAL TEMPERATU!

RE, BY AGE AND TIME OF DAY

Age Group TIME OF DAY
6-7 AM. | 1-2 PM. [ 6-7 P.M.
Pre-achool (26 yrs.) 375 375 315
School (6-12 yrs.) 371 374 37.3
Adolegcence (12-18 years) 37.0 7.2 270

Table 3. MEAN AXILLARY TEMPERATURE,

BY AGE AND TIME

TINE OF
Age Group 67 AM. 1-20 mlzf” 67 PM.

Newborn

Birth—1 week 366 369 370

1 week —3 mos. 365 367 367
Infancy (excluding newborn) 367 370 368
Pre-school (2-6 years) 367 368 367
School (6-12 years) 30 310 367
Adolescence 366 368 366
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The results show that temperatures on waking up are almost
uniformly lower than the corresponding temperatures at noon
and at night. Practically 98 per cent of morning values were
lower by 0.1-0.3° C. than the corresponding noon values, On
the other hand, noon temperatures obtained between 1 and 2
P.M. corresponding to the hottest part of the day, were higher
than the evening temperatures by 0.1-0.3° C. in two-thirds of
the cases, equal in one-fourth, and lower in one-sixth. In general,
it can be concluded that time of the day influences the temper-
atures obtained in children, the lowest temperatures generally
recorded in the early morning when the room temperature is at
its lowest, and the highest temperatures obtained at noontime
when room temperature readings are at the highest. While other
factors cannot be excluded in the over-all recorded temperature
of a child, it seems that time of day is an important one.

Where rectal temperature had been the method of deter-
mination, the pre-school children showed the highest recorded
averages at all times of the day. The average recorded tempera-
tures of 37.6° C. in the morning, 37.7° C. at noon, and 37.7° C.
at bedtime are rather high compared to prevailing concepts.
These temperatures will probably be considered indicative of
fever by mothers and even by physicians., In fact, in our every-
day practice we are confronted with children exhibiting such
levels of temperature for which we seem unable to do anything.
It is observed that the mothers of such children often say that
except for the elevated temperature, these children are bright,
full of pep, and otherwise without any complaint. One notes
further in the case of the newborn, 1-7 days old, eatly morning
temperatures are quite low in comparison to all other groups.
On the other hand, fluctuations of temperature are much wider
than in the other groups such that average daily fluctuations be-
tween morning, noon and evening temperatures reach 0.4° C. in
comparison with the average 0.1-0.2° C. change in the other age-
groups. These, and the observation that the temperature curve
for the new borns is generally lower than that of the other groups,
scem to prove the contention that newborn infants are poikilo-
thermic and that they have lower metabolic rates because of
their inactive state.

Figure 2 again shows that pre-school children show higher
oral temperature readings than any other group. However, the
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actual values are lower by mouth than by rectum. Figure 3
which represents axillary temperatures of all age groups, does
not show any significant pattern and the trends for the various
ages do not have a definite relationship with the rectal or oral
determinations. This is proof that axillary temperatures are
not reliable as an index of body temperature.

Tables ¢, 5 and 6 show mean temperatures and temperature
ranges (95 percent zone) of all age groups, classified by time
of day. Comparing the results of different methods of deter-
mining body temperature, especially in pre-school children where
all methods had been used, one can conclude that rectal and
oral temperatures are higher than axillary temperatures; how-
ever, rectal temperatures are higher than oral temperatures.
Table 7 shows the average of all rectal temperatures combined,
all oral temperatures combined, and all axillary temperatures
combined, Total rectal average is higher than total axillary
average by 0.55° C. Total oral average is higher than total
axillary average by 0.50° C. In the small group where he had
simultaneous determinations of oral and rectal temperatures,
the total rectal average was higher than the total oral average
by 0.30° C. All these differences should thus be borne in mind
when one takes temperatures by any of these routes so that he
can make the necessary allowances for any value obtained by
a specific methed. In this connection, it might also be mentioned
that when one studies individual cases, he gets the immediate
idea that the range of variation between axillary readings and
rectal readings on the one hand and axillary readings and oral
readings on the other hand is so wide that it is obvious that the
axillary temperatures are not at all reliable. Differences of 1 to
2° C. are nct unusual and there are instances when axillary
temperatures are exceptionally higher than either oral or rectal
temperatures. It can be concluded, then, that for the detection
of fevers in children, axillary temperatures are only significant
when they reach febrile limits; low readings may not mean an
absence of fever in the child.
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Table 7. MEAN BODY TEMPERATURE, BY METHOD OF

DETERMINATION
No. of
Deter- Mean Mean Mean Average
minstions Rectal oral Axiltary | Difference
10m 3 w7 | o0ss
137 373 368 l 0.50
53 37.3 37.0 l 0.30

Another sspect of the problem is to determiné whether ac-
tivity can have an influence on temperature. We had the fortune
to answer this question when during one of our morning visits
to Welfareville, we had the opportunity to determine simultan-
eously the ure of 48 school-age and adol children
just arrived from mass held at the Chapel a stone’s throw from
the place, and another group of 48 children of the same age
groups who had just come in from some active playing or work.
Table 8 shows that the 48 children in a virtual state of rest
showed definitely lower temperatures, both oral and axillary,
than the 48 children who had spent some time in activity. It can
thus be deduced that activity has an effect of raising body tem-
perature and that it is on account of such an active state that
pre-school children have generally higher body temperatures
than other groups. It would probably have been ideal if the
same subjects had been utilized for temperature determinations
at rest and after activity, but this was rather hard for us to
do because Welfareville children have routines that we could
not just interrupt.

Table 8. EFFECT OF ACTIVITY ON BODY TEMPERATURE

| No.of | TEMPERATURE
l Cases Oral Axillary

1. Children at rest 48 36.8 36.5
2. Children after exertion 43 373 368
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Lastly, we wanted to see whether atmospheric temperature
and humidity have an influence on recorded temperatures in
children. One hundred and four school-age children were utilized
in our study of this particular aspect. Temperatures were taken
in February when the weather was relatively cool. In mid-May,
when the daily papers were carrying notices of the heat of the
weather, temperatures were again recorded in the same children.
Table 9 shows the results.

Table 9. INFLUENCE OF SEASON ON BODY TEMPERATURE
Mean Body Temperature (Centigrade)

Senson A M. “NOON :
'~ Oral | Axilla | Oval
February I a1 %6 | 373
{cooler month) ‘

Mid-May 371 | 365 | 872 | 365
(warm month) i i i

Air T (Fahvenheit) and
Season ] AM. NOO!
Temp. | Hum._ | Temp. Hum. 're'n'mf. Hum.
[ B ] e
Febuary Yoo 62% 87 45% | 8 | 10%
Mid-May R4 56% 93 | 10% | 88 | 8%
]

Table 9 shows that the mean oral and axillary readings
taken during the early mornings of February and May were
identical. The noon readings were slightly different. Mean oral
and axillary readings during the cooler day of February were
even slightly higher than the corresponding temperatures of mid-
May. The evening oral and axillary temperatures were, again
almost identical. On the whole, then, we were not able to de-
monstrate a relationship between body temperature and environ-
thental temperature and humidity. However, our work in this
respect has been very limited and not enough to draw conclu-



28 ACTA MEDICA PHILIPPINA

sions from. An accurate study along this line may be done in
a laboratory with facilities for controlling temperature and hu-
midity.

DISCUSSION

In man where the mechanisms for temperature regulat'on
are fairly well developed, different parts of the body even in
perfect health have different temperatures. Experiments by
Hardy and DuBois (2) have shown that the temperature of the
feet is lowest, followed by that of the hands, the trunk, the
head and finally the rectum. The chief concern of the clinician,
however, is in regard to the internal temperature of the body.
For clinical purposes, the temperatures most often recorded are
those of the rectum, mouth, and axilla, Rectal temperature is
best for infants and young children. However, even rectal tem-
perature has its limitations. Variations up to 1.50° F. may
oceur depending on the position of the thermometer, as the low-
est temperatures are found in the parts of the rectal wall closest
to the veins from the legs and buttocks. Depth of insertion is
important and a depth of 14 em. will give temperatures 0.2-1.3°
C. higher than a depth of 2 to 6 c¢m., as i8 done in clinical prac-
tice. Recently administered enemas are also important as a
factor. Finally, any thermometer withdrawn with plenty of fe-
cal matter should be re-inserted for another reading.

For older children and adults, temperatures are more con-
veniently determined by mouth, Oral temperature may, how-
ever, be influenced by recent eating or drinking and it is well
to remember this when taking temperatures by mouth. Axillary
temperatures have greater sources of error. Granting that the
procedure of determination is correct, axillary temperature can
be low in the presence of fever if the child has a tendency to
perspire which keeps the surface temperature low. Accurate
determination of axillary temperature cannot be obtained in a
thin or bony child because of defective approximation of parts.
Our studies have shown that axillary temperatures are unreli-
able and do not paraliel oral or rectal temperatures, They are
only significant to the clinician when elevated. In clinical prac-
tice auxillary determination finds its indication in infants with
proctoclysis or its variations.
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Normal values of temperature for children are hard to find.
While different sources state that temperatures of children are
generally higher than those of adults, actual figures are lacking
except in the newborn age. Among adults, average temperatures
are given by Loewenberg (4) as follows:

- 98.6° F. (37.0° C.)
- 97-99.2° F. (36.0-37.3° C.)

99.2° F, (8373°C.)
97.5-100° F. (36.3-37.7° C.)

98° F. (36.5° C.)
96.5-97.5° F. (35.5-36.3° C.)

In newborn infants, all workers are agreed that in the
course of the first few hours, the temperature may go down by
1-3° F. Shortly thereafter, it again rises to 98.5-99° F. (36.9-
37.2° C.). While this has been attributed to the immaturity of
the temperature-regulating mechanism, Brock, Thomas, and Pei-
per (5) have suggested that lack of practice of the mechanism
in temperature regulation may be more important. Smith (6)
supports this view because attainment of relatively good tem-
perature control occurs so quickly in normal newborns that it is
difficult to conceive of actual anatomic maturation as playing
the major role.

Range

As an infant normally grows, he acquires an increasingly
more stable basal bolism with the acquisition of regular
meal habits, increased and stabilized activity, a characteristic
thick panniculus, and increased neural control of his peripheral
vascular system. Among bigger children, Talbot (7) mentions
a study where oral temperatures had been taken in a group
of children aged 2 to 12 years, under all sorts of conditions with-
out regard for surrounding temperature, season, time of day,
degree of muscular activity, or amount of clothing worn. It is
interesting to note that the average of the observations closely
approximates 37° C. (98.6° F.), which is the accepted standard
for normal healthy adults. On the other hand, Holt and Mc-
Intosh (8) state that rectal temperature under normal conditions
varies from 98-99.5° F. (36.7-37.5° C.) ; occasionally the range
may be as wide as 97.5-100.5° F. (86.4-38.1° C.) in apparent
perfect health. These figures are nearer our results,
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Temperature fluctuations have been thoroughly studied by
Jundell (9) who has found that in 2 to 5 year olds, the daily

ure are ably greater than in

adults. Bosma and Kelley (10) call attention to this physiolo-
gical fact as the cause of many healthy children being confined
in bed for prolonged periods because of the occurrence of a daily
“fever” which is in reality only a reflection of a normal tempe-
rature variation.

-

o

SUMMARY

. Temperatures of children are variable, depending on

the time of the day. The lowest temperatures are record-
ed during the early morning and the highest during the
hottest part of the day between 1 and 2 P.M.

. The newborns show the lowest rectal temperatures dur-

ing the mornings; they also show the greatest fluctua-
tions of temperature during the day.

. Pre-schoo! children have the highest body temperatures,

whether rectal or oral, probably because of their inher-
ent over-activity. Average recorded temperatures of
37.6-37.7° C. during the day are often misinterpreted as
fevers by parents and doctors,

. Axillary temperatures are lower than oral and rectal

temperatures by 0.5° C. and 0.55° C. respectively. Oral
temperatures are lower than rectal temperatures by an
average of 0.3° C. Axillary temperatures are unreliable
and should not be used as a routine in temperature de-
termination.

. Muscular exercise influences body temperature, the rise

it causes being non-pathologic in character. Muscular
exertion influences body temperature by elevating local
temperature of the muscles concerned, elevating rectal
temperature and to a certain degree oral temperature
of the subject.

. We failed to show correlation between environmental

temnperature and humidity on the one hand and body
temperature on the other hand. Our work was quite
limited and we lacked the necessary room and equipment
to control the factors of room temperature and humidity.
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LABORATORY STUDIES ON THE INFLUENZA
FEPIDEMIC OF 1958

LOURDES ESPIRITU-CAMPOS, M.D., M.P.H.

and
VERONICA F. CHAN, B.S.Hygiene, C.P.H.

Department of Medical Microbiology. Institute of Hygiene
University of the Philippines

Sometime in mid-June, 1958, an unusually large number of
cases of an acute febrile disease associated with upper respira-
tory tract infection, headache, muscle and joint pains was re-
ported in Pangasinan. An increasing number of cases of a si-
milar nature was subsequently noted in other provinces and cities,
including Manila. The disease which eventually reached epi-
demic proportions was reported as influenza, the diagnosis based
solely on the clinical picture presented.

Unequivocal diagnosis of influenza is based on laboratory
tests aimed at isolating the influenza virus from the respiratory
tract and demonstrating a rise in antibody titer against the
agent in the patient’s blood. The opportunity for conducting
such tests presented itself late in July when inquiry from the
Directors of the University Health Service in Diliman and in
Los Baifios revealed that there were a number of students con-
fined in these units with illnesses similar to what had already
been described.

MATERIALS AND METHODS

Patients studied

A total of 94 patients with illnesses clinically resembling
influenza were included in .this study. Eighty of these were
students confined at the Infirmary of the College of Agriculture
in Los Bafios. Five were confined at the University Health
Service in Diliman. Four others were medical students, and
one was a B.S. Hygiene student. The rest consisted of a visit-
ing lecturer at the Institute of Hygiene and two patients con-
fined at the San Lazaro Hospital,

0
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Materials obtained

Throat washings in brain heart infusion broth were ob-
tained from four of the patients confined at the U.P. Health
Service, from two patients at the San Lazaro Hospital and from
the visiting professor at the Institute of Hygiene. A total of
seven throat washings were thus obtained. These specimens
were collected within the first three days of illness when the
patients were still febrile and acutely ill. At this time a blood
sample was also collected from each of these seven patients as
well as from eightv-two others from whom throat washings were
not obtained. These specimens are referred to as the acute
phase blood sample. Another blood sample, called the conva-
lescent phase blood sample was collected from these patients
10-14 days following the first extraction except from one of the
students from whom throat washings was obtained.

The four medical students as well as the B.S. Hygiene stud-
ent were seen only after they had fully recovered from their
illnesses; hence, only the convalscent phase blood sample was
extracted from them. Blood collected from these five students
at the beginning of the school year was used in place of the acute
phase sample. There were therefore a total of 93 paired blood
samples.

All throat washings obtained were iced in transit to the
laboratory where they were kept in a Revco freezer at approxi-
mately minus 60°C. The blood samples were allowed to clot and
the serum was separated and stored in an ordinary freezer at
minus 10°C until the time when they were tested.

Serological Test

To determine whether a strain of influenza virus was the
iologic agent involved in this epidemie, a test run employing
the hemagglutination-inhibition (HI) test (1) on 3 paired
serum samples was performed. The antigens used in the test
were A/FMI1/47; A/PR8/34; A/Formosa 303/57; a strain close-
ly related to Swine strain isolated here in 1957; and B/Lee/40.
None of the 3 paired serum samples tested showed a significant
antibody increase against any of the antigens used. It was felt
that failure to obtain a significant antibody increase in all of the
three paired serum samples might have been due to the improper
selection of antigens used.
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Another run on 3 other paired serum samples was done,
this time using all of 15 strains of influenza virus available
in our laboratory. In addition to those already mentioned, the
following strains were included.

A/WS/33 A/Denver/57

A/Conley/54 B/Great Lakes/54

A/Valley Forge/57 C/1233/49

A/Rhode Island/57 D/Sendai/52

A/AA A strain similar to Japan 305

isolated here in 1957.

Except for the two strains isolated locally, all other strains were
obtained from the United States.

Two of the 3 paired samples showed a significant increase
in antibody titer against strains of influenza belonging to Type
A, One of the two samples showed significant increase in
antihemagglutinins for WS, FM1, PR8 and Japan 305 strains.
The other paired sample gave a significant antibody increase
for FM1 and Japan 305 strains. The third sample did not show
any significant antibody increase against any of the antigens
used,

With these results, we felt justified to continue the HI
test on all remaining serum samples including the 3 samples
used in the first run. To save on materials and to simplify the
work, only 5§ strains of influenza virus belonging to Type A
were used; namely, WS, PR8, FM1, Japan 305 and Denver.
These 5 strains were chosen on the basis of the results of the
preliminary HI test run which showed significant antibody re-
sponse to these strains,

Virus Isolation

Attempts to isolate virus from all seven specimens of the
throat washings were made employing a method similar to that
used in a previous study (2). All amniotic fluids obtained were
tested for the presence of an hemagglutinating agent with
guinea pig red blood cells as well as chicken red blood cells.
Parallel tests at room and refrigerator temperature were done.
Results were considered negative upon failure to recover an
hemagglutinating agent after three successive amniotic pass-
ages, Amniotic fluid pools from which an hemagglutinating
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agent was recovered were subsequently passed into the allantoic
cavity of embryonated eggs. Further allantoic passages were
undertaken until the virus had reached a titer sufficiently high
for identification of the specific strain.

Typing serums from roosters or large hens were prepared
according to the method described by Jensen (1). Identification
of the agents obtained from embryonated eggs was done by the
hemagglutination-inhibition test (HI). Immune serums pre-
pared against PR8, FM1, Japan 305, Denver and Swine strains
were used. Two-fold serial dilutions of each serum in saline,
starting with a 1:50 dilution and ending with a 1:25,600 dilu-
tion, were employed in the test.

RESULTS

Out of a total of 93 paired serum samples tested, 31 or
one-third showed a significant increase in antibody titer against
one or more of the five strains of influenza virus Type A.

As shown in Table 1 there were 14 serum samples register-
ing significant antibody increases against each of the newer
Type A influenza viruses — A/Japan 305 and A/Denver — than
against the older strains of Type A.

There were only 4 paired samples showing significant anti-
hemagglutinin increase against A/WS; 9 against A/PR8; and
10 against A/FM1, It is also to be noted that the antibody in-
crease against the newer Type A strains were generally higher
than against the older strains of the same type.

Seventeen of the 31 individuals with significant HI results
registered significant antibody increase against more than one
of the antigens used while 14 showed a monotypic response.
The frequency of significant responses to the different antigens
used in the test can be seen in Table 2.

Four out of the 7 throat washings inoculated in embryon-
ated eggs yielded an hemagglutinating agent.

As shown in Table 3 one of the individuals from whom an
hemagglutinating agent was recovered had a significant in-
crease in antihemagglutinins against A/FM1; another against
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both A/Japan 305 and A/Denver strains; the third against
A/FM1, A/PR8 and A/Japan 305, Antibody response of the
fourth individual was not determined because there was no
paired blood sample.

Table 1. DEGREE OF ANTIBODY RISE IN 31 PATIENTS WITH
SIGNIFICANT HI TEST RESULTS
{July 8 — September 15, 1958)

“Patient ~ Age in 305
M ;
Code N Yours WS  PR8  FMIL Japan  DeMVET
1334+ 20 — — 4fold  8-fold -
1361°* 14 4-fold  8-fold —  32-fold -
1367%+ 23 — — 4fold  — -
1370 20 - - 4-fold  4-fold -
131 12 - — 4-fld  — 4-fold
1377 20 — - —  4fold 16-fold
1380 21 afold  — 16-fold  4-fold -
1381 17 - — - - -~
1388¢5 19 — afold  d4-fold  16-fold 4-fold
1393 22 4fod  — - - -
129508« 17 - — — - 4-fold
1296 2 - 4-fold — — 4-fold
1398 Y — — 4fold  — 16-fold
1402 1 - 4-fold - - -
1403 2 — 4-fold —  4fold —
— — —  afold 16-fold
1405 21
8-fold —  4foid —
1407 17
— - — — 8-fold
1409 30 - - - - afad
141017 S-told
- - fold — — —
1413 17
1444 21 - - - . dfold
— — —  &fold 8-fold
123 o — - - — 64-fold
1445 2 afold  — — 4-fold —
1458 15 - 4-fold 4fold  — —
1456 23 - - —  8fod 4-fold
1460 19 — — — i —
1700 22 — — — - 8-fold
1473 16 - - 2fald 4-fold -
1476 25 —_ — R.AA1A — _
1489 21 - 4-fold 1h-fold - —
Total 4 T8 T T T T

* Included in first test run
** Included in second test run
*** With history of influenza in 1957
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Table 2. DISTRIBUTION OF HEMAGGLUTINATION-INHIBITION
TEST TO RESULTS IN 93 INFLUENZA SUSPECTS ACCORDING
TO THE ANTIGENS AGAINST WHICH SIGNIFICANT RISE

IN ANTIBODY TITER WAS DEMONSTRATED

(July 8 — August 10, 1958)

Antigens
Japan. Number of

ws FM1 PR8 305 Denver subjects
+ + + + - 1
- + + - + 1
- -+ + - - 1
- + - + - 3
- + - - + 1
— - + + - 2
- - + - + 1
- - - + + 4
+ - - + - 2
+ + - - - 1
- + - - - 2
- - + - - 3
- - - + - 2
- - - + 7
— - - - - 62
Total 4 10 9 14 14 98

Table 3. ANTIHEMAGGLUTININ RESPONSE OF INDIVIDUALS FROM
WHOM ISOLATION OF VIRAL AGENT WAS ATTEMPTED

(July 8 — August 10, 1958)

HI reaponse to antigens

" Patient Result of Japan

Code No. isolation FM1  PRE 305 Denver WS
1370 Positive == — —_ —_ p—

1371 Positive - — + + -

1361 Tositive + -+ — _

1357 Positive Neo paired blood sample

1359 Negative - - - - -

1360 Negative - - - - -

1350 Negative — - - - —

+ Significant antibody increase
— No significant antibody increase

Identification of the isolates by HI test gave the results
shown in Table 4.
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Table 4. IDENTIFICATION OF THE VIRUS ISOLATES BY HI TEST
USING CHICKEN ANTISERUM*

Virus Isolate Japan

Code Number PR8/3¢4 FM1/47 305/57°¢ Denver/57
1857 50¢s+ 50%es 400 50
1361 50%e= 500 800 200
1370 50%** 50%** 400 50
1311 30%ee 504+ 1600 100

* Titers expressed as reciprocals of initial serum dilutions.
** Strain isolated locally in the epidemic of 1957.
*** Less than 50.

DISCUSSION

The results obtained by the various tests employed in this
study leave no doubt that there was an epidemic of influenza.
The results of the HI test alone was sufficient evidence of the
existence of the epidemic. The information obtained by this
test showed that Type A influenza virus was responsible for the
epidemic since significant antibody rise was noted only against
this type and not against types B, C or D. It was not easy,
however, to define with certainty the precise immunologic strain
involved in this outbreak from the results of the HI test alone
since more than half of the individuals included in this study
showed a heterotypic antibody response to antigenically related
strains.

The relatively small proportion of individuals showing a
positive serological response is not surprising since a similar
observation was noted among cases studied abroad during the
epidemic of influenza in 1957 (8). The use of the complement-
fixation test would have probably cnabled us to detect more
paired blood samples with significant increase in antihemag-
glutinins but the lack of antigens at the time this study was
conducted precluded the use of such a test.

The heterotypic responses noted in a number of individuals
can be ascribed to a recapitulation of experiences in the past
@ith antigenically related strains resulting in the reinforcement
of the primary antibody as well as the broadening of the anti-
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body spectrum. Such an occurrence can be summarized by the
exnression “the doctrine of original antigenic sin"” so called by
Davenport (4).

While the results of the HI test does not permit one to draw
definite conclusions regarding the precise immunologic strain of
influenza virus involved in this epidemic, the result of the study
on the isolation of etiologic agent gives more information in
this respect. Identification of the 4 hemagglutinating agents
obtained show that they belong to the Far East strains of in-
fluenza virus and antigenically similar to A/Japan 805/567 and
to a slight extent to A/Denver/57.

As suggested by Dr. C. H. Andrewes (5) of the World In-
fluenza Center, we propose to call these 4 strains A/Philippines
1-4/58,

SUMMARY

Ninety-three paired blood samples collected from cases with
clinical illnesses resembling influenza were tested for evidence
of antihemagglutinin response against WS, PR8, FM1, Japan
305 and Denver strains of Type A influenza virus.

Thirty-one paired samples showed significant antibody in-
crease to one or more of the antigens used. In general, there
were more significant and higher antibody responses against
the newer Type A strain — Japan 305 and Denver — than to
the older WS, FM1 and PR8 strains, Significant antibody in-
crease to the older Type A strains can be ascribed to effects on
the antibody-forming mechanisms of antigenically related strains
during childhood.

Four hemagglutinating agents were isolated from 7 throat
washings, HI test with chicken antiserums reveal that these
are closely related to the Far East strains A/Japan 305/57 and
to a lesser extent to A/Denver/57.

These new isolates have been designated A/Philippines
1-4/58,
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STUDIES ON ESCHERICHIA COLI SEROTYPES
IN ANIMALS*
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Department of Medical Microbiology, Institute of Hygiene
University of the Philippines

The coli group of organisms has long been recognized as
normal inhabitants of the intestinal tract of man and animals
and their presence in food and water has been universally used
as index of fecal contamination.

During the past few years, a number of European inves-
tigators (1, 2, 3) reported the association of Escherichia coli
serotypes with outbreaks of infant diarrhea and gastro-enteri-
tis (infantile coli-enteritis) in young children. Essentially si-
milar epidemiologic and serologic findings were likewise report-
ed by various American investigators (4, 5, 6, 7, 8, 9) since the
discovery of the first E. coli serotype by Bray (10) in 1945 and
the second serotype by Giles, ef. al. (11) in 1947. In confirma-
tion of these reports, feeding experiments on adult human vo-
lunteers and infants have been described by Ferguson, (12)
Neter, (13) and June (14). The transmissibility and repro-
ducibility of the disease in animals have also been successfully
demonstrated and confirmed by Namioka (15) and Duane, ct.
al. (16). As a result of these pioneering experiments in man
and animals, it is now universally recognized that certain “en-
teropathogenic E. coli cause epidemic gastro-coli-enteritis in
infants and young children. With the development of serologic
technic by Kauffman (17) and the improvement of methods of
isolation and identification by Ewing (18}, more E. coli sero-
types have been reported in recent years not only in young
children and animals but a)so from sources like soil and vege-
tables.

While marked progress has been made abroad in the study
of Escherichia coli serotypes, very limited information has heen

* Supported by a research grant ivom the University of the Philinpines.
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reported locally. The first report on the existence of enterora-
thogenic E. coli (026:B6, 055:B5, 0111:B4 and 0127:B8) asso-
ciated with diarrhea-enteritis in infants in the Philippines were
made by Aragon, el. al. (19) and Guerrero, et, al. (20) in se-
parate investigations carried out in the Philippine General Hos-
pital and San Lazaro Hospital, respectively. In addition, Guerre-
ro points out that A.P. de Roda has isolated eleven E. cnli
serotypes in the City of Manila. The occurrence, however, of
enteropathogenic E. coli in animals has never been reported
locally. The isolation of pathogenic E. coli from cases of “calf
scours” or calf diarrhea was previously reported by Smith (21)
in 1927 and by Lovell (22) in 1987. These reports were later
confirmed by Orskov (23) in 1951 and in 1955, Glanta (24)
successfully isolated E. coli serotype 026:B6 from calves with
“white scours.”

The present study was carried out to determine whether
four of the most common enteropathogenic Escherichia coli se-
rotypes (026:B6, 055:B5, 0111:B4 and 0127:B8) are present
in the feces of animals closely associated with man.

MATERIALS AND METHODS

The present study was conducted in the Department of Me-
dical Microbiology, Institute of Hygiene, University of the Phil-
ippines, during the period from August 1957 to February 1959.
Animals examined:

The 856 animals included in this study consisted of 368 rats,
232 dogs and 256 pigs. The rats (R. rattus, R. norvegicus and
Mus musculus) were obtained from the Bureau of Quarantine
and the Section of Insect and Vermin Control of the Manila
Health Department. A number of rats caught in the neighbor-
ing provinces of Batangas, Bulacan and Rizal and which were
used in a separate investigation were also included in this study.
All the live rats were killed with ether and were immediately
autopsied in the laboratory. The intestines of each rat were iso-
lated with forceps and were examined for any gastrointestinal
disorder prior to the collection of the i The i
of the intestinal contents was examined and a small portion was
streaked on a differential plating media with a sterile inoculat-
ing loop. Dead rats were similarly examined.




ESCHERICHIA COLI SEROTYPES 45

The dogs used in this study included those found free of
diarrhea and which were confined in the Pasay and Manila
city pounds and SPCA (Society for the Prevention of Cruelty
to Animals) compound, Dogs brought to the Veterinary Clinic
of Dr. Nicanor Carlos in the district of Malate for rabies vac-
cination were also included. Clinical materials from these ani-
mals were collected with the use of sterile rectal swabs mois-
tened with sterile normal saline and placed in individual sterile
test tubes. The swabs were brought immediately to the la-
boratory and inoculated in the plating media. All the rectal
swabs from pigs were collected at the Manila city abattoir be-
fore the pigs were butchered.

E. coli typing sera:

The anti “OB” and anti “O” specific typing sera employed
in this study were prepared by immunizing healthy rabbits with
pathogenic E. coli serotypes 055:B5, 0111:B4, 0127:B8 and
026:B6 obtained from the Communicable Disease Center, United
States Public Health Service. The technic used in the prepara-
tion of the typing sera was based on the method described by
Ewing (25).

Method of isolation and identification:

The method employed in the isolation and identification of
E. coli serotypes from the animals was based on the technique
prescribed by Ewing and Edwards (18, 26) with some modifica-
tions. All fecal samples and rectal swabs from the different
animals were inoculated into eosin methylene blue (EMB) agar,
MacConkey agar and occasionally blood agar plates. This was
done by surface streaking and swabbing. After 16-20 hours in-
cubation at 37°C. The inoculated plates were examined for the
presence of Escherichia coli colonies. Typical E. coli colonies on
EMB agar are smooth, round and low convex with entire edge
1-2 mm. in diameter and with characteristic .greenish metallic
lustre. They are red in color in MacConkey and grayish white
in blood agar, generally producing no hemolysis. With the vse
of a sterile inoculating needle, several typical E. coli colonies
pbout 10-15 in number were picked from the different parts of
the plating media and each was transferred into nutrient agar
slants. The slants were incubated at 37°C and after 20 hours.
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a small portion of the surface growth from each slant was ob-
tained with a sterile inoculating loop and tested by slide agglu-
tination for preliminary screening. The test was accomplished by
using pooled anti "OB” typing sera (Anti “OB” sera against
026:B6, 055:B5, 0127:B8 and 0111:B4). If agglutination occurs,
the test was repeated by using single anti “OB" specific typing
sera. Again, if agglutination is observed, with any one of the
four single anti “OB” typing sera, the growth was harvested
with normal saline and heated at 100°C in a water bath for a
period of one hour, to destroy the “B” component of the antigen.
The heat killed antigen was then centrifuged for 30 minutes at
2,500 rpm and washed with normal saline. A thick suspension
of the heated antigen was then prepared and retested by slide
agglutination using single anti “OB” specific typing serum as
above. A positive slide agglutination test with the individual
anti "OB” typing sera is indicative of the presence of any one
of the four E. coli serotypes. Confirmation as to the presence of
the “O” component of the antigen was done by using single
anti “0" specific typing sera against any of the four serotypes.
Control tests were also made for each specimen to rule out false
positive reaction, Other E. coli serotypes were not determined
due to the lack of specific typing sera. No attempt was made
to 1solate other enteric pathogens and saprophytic bacteria, The

ical and morphological characteristics of the isolates
were also studied to confirm the serologic findings.

RESULTS

The Escherichia coli serotypes isolated from diarrhea-free
animals are shown in the table below. Of the 856 animals exam-
ined, 11.8 percent yielded pathogenic E. coli serotypes. From the
table, it can be seen that Escherichia coli serotypes 0127:B8 is
the predominating type in rats and dogs, while in swine, 055:B5
is the most frequently isolated serotype. Of the three species of
animals examined, rats yielded the highest percentage of E.
coli serotypes.

From the results obtained, it is evident that pathogenic E.
coli serotypes isolated locally from children with diarrhea are
also found in the feces of diarrhea-free animals, These results
confirm the findings of Sakazaki and Namioka (27) in Japan
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PRIVALENCE OF PATHOGENIC ESCHERICHIA COLI SEROTYPES
IN ANIMALS, MANILA, Aug. 1957 — Feb. 1959

Con s_and Dogs .
B woli 7 N, No No. No. %

YP® examined -k +iexamined _+ _+|examined 4+ +
026:B6 ' 368 u 30 26 4 16 23 5 22
055:B5 | 368 12 33 256 10 33 23 6 26
0111:Bs | 368 9 241 256 8 31 232 3 13
0127:B8 368 1643 256 7 27 22 10 43

who isolated pathogenic E. coli serotype 025 from dogs, swine
and cattle, serotypes 055, 0126, and 0112 from dogs and cattle,
and serotype 0124 from dogs and horses, except that they failed
to isolated 0127:B8 and 0111:B4 in the animals they examined.

It is a well known fact that animals transmit a number of
bacterial, viral and parasitic infections to man. According to
Hull (28) there are forty diseases that are transmitted from
animals to man, eight of which are primarily of human origin.
In the Philippines, records show that rats, dogs and pigs share
with man in the transmission of a number of bacterial, viral and
parasitic infections. Since pathogenic E. coli serotypes has been
established in infants in the Philippines, and since these organ-
isms could be isolated from the feces of normal rats, dogs and
pigs, it is not improbable that animals acquire the organisms
from man or vice versa and therefore may serve as carriers
and possibly reservoirs of pathogenic E. coli serotypes. It is
not to be inferred, however, that animals are the chief sources
of infection. U.S. Army laboratory personnel stationed in Jap-
an (29) found that pathogenic E. coli were isolated in 8.3 per
cent of 3,620 soil samples and 3.9 per cent of 4,077 vegetables
examined,

Although a high percentage of pathogenic E. coli was iso-
lated from these animals, it is not justifiable to draw definite
conclusions as to whether animals are actually carriers of pa
thogenic E. coli. Further studies on the association of pathogenic
E. coli serotypes in animals and man will probably be fruitful
in clarifying the role of animals as pathogenic E. coli carviers.
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SUMMARY

A total of 856 animals were examined for the presence of
enteropathogenic E. coli serotypes. About 11.8 per cent of the
animals yielded pathogenic E. coli of the following serotypes:
055:B5, 026:B6, 0127:B8 and 0111:B4.
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The interrelationships of serum chaol ol and
pids in health and in coronary heart disease have drawn con-
siderable interest among many investigators and the work done
on the subject from 1950 to July, 1957 has been summarized in
an excellent review by Mattill (1). Aspects of the problem that
have attracted our interest are the reported findings that the
serum total cholesterol: phospholipid ratio, usually designated
as the C:P ratio, has been shown to be more constant in a given
individual than the actual cholesterol level and this C:P ratio
tends to be elevated in patients with coronary heart disease.
Some investigators feel that the C:P ratio may be more im-
portant than serum total cholesterol levels in the study of athe-
rosclerosis because it has been contended that “normal C:P ratio
is a prerequisite for a normal vascular system even if the abso-
lute concentrations are higher than normal” (1).

It was therefore felt that a study of the serum phospholipid
levels and the serum cholesterol: phospholipid raties in Filipino
subjects would provide valuable information in addition to those
secured in studies we have conducted (2) and are still conduct-
ing on serum cholesterol levels in this country.

Correlation studies were also done on C:P ratio and relative
body weight, C:P ratio and'serum total cholesterol level, serum
phospholipid level and amount of total fat habitually taken at
breakfast, and serum phospholipid level and amount of coconut
oil contained in the same meal.

* This study was supported in part by a grant-in-aid from the U.P.
Natural Science Rescarch Center.
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MATERIAL AND METHODS

The subjects of this study were 66 male and 30 female first
year medical students aged from 18 to 24, averaging 19.9 years.
They had no overt disease revealed by a physical and medical
examination and their blood pressure readings were below 140
mm. Hg. systolic and 80 mm. Hg. diastolic,

Detailed dietary diaries were kept for seven days by the
subjects,

Blood samples were obtained by venipuncture between 2 to

8 hours after breakfast. These were allowed to clot and the

serum obtained. Serum total cholesterol was determined on

duphcates by the method of Abell et al. (3). The serum phos-

ids were dond tes, on the same day as the

blood withdrawal, by the method of Youngburg (4) which em-
ploys the phosphate procedure of Fiske and Subbarow.

RESULTS AND DISCUSSION

Serum phospholipids. The serum phospholipids of the 66
male subjects ranged from 120 to 310 mg. per 100 ml with a
mean of 192.4 + 36.6 mg. per 100 ml. (S.D.) Those of 30
female subjects ranged from 110 to 332.5 mg. per 100 ml. with
a mean of 207 + 54.8 mg, per 100 ml. (S.D.) Statistical analy-
sis showed that the difference of 14.6 mg. per 100 ml. between
the mean values of the 2 sexes is not significant (t = 1.454).
leewue, Peters and Man (5) dld not find any significant dif-
ference 1 the serum ph ids of normal male and
female adults.

Comparing our results with findings abroad, we find that
our values are comparable to those of Kornerup in Denmark (6),
but are lower than those of Russ et al. (7) and of Peters and
Man (5), and Gertler ef al. (8) on American subjects. These
are summarized in the following table.
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COMPARISON OF SERUM PHOSPHOLIPID VALUES AND CHOLES-
TEROL: PHOSPHOLIPID RATIOS FOR “NORMALS” OF THIS
SERIES AND THOSE OF WORKERS ABROAD.

No. of Serum phospholipid Serum total cholesterol:
snl:"e:ts in mg. per 100 ml. phospholipid ratio
g Range |Mean + S.D. Range Mean
Filipinos 926 110-3825 197 + 458 0.564-1.791 1.043
This series
Gertleret all 146 | 213-415 |299.3 + 39.3 | 0.520-1.056 0.7408
(Boston)
Unselected
normals
Normals 90 221-397 | 305.7 + 39.8 (0.5184-1.146 0.776
“matched”
to myocar.
dial infare-
tion points
Peters and | 103 [152.5-362.5 | 230.2 + 35.25 0.775-0.968 0.8556
an
(New York)
Russ et al. 1 38 187-327 253 0.75-1.14 0.95
(New \om"
Kornerup : 104 80-260* 180 + 40.0 | 0.736-2.818** 1.227**
(Denmark) |

* Range = mean + 2 S.D.
** Computed from data given in paper.
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The frequency distribution of the serum phospholipid values
of the 96 subjects of this study is shown in Figure 1.

40+

310-339.5 j

250~279.5
280-309.5

190-219.5
220-249.5

100-129.5
130-159.5
160-189.5

SERUM PHOSPHOLIPID (MG. PER 100 ML.)

Figure 1. Frequency distribution of serum phospholipid
values in 96 male and female Filipino students.
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Cholesterol: Phospholipid ratios, The C:P ratios in our 66
male subjects varied from 0.564 to 1.469, with a mean of
1.041 + 0.19 (S.D.). In the 30 female subjects, the C:P ratios
ranged from 0.660 to 1.791, averaging 1.049 + 0.274 (S.D.).
Although the female subjects gave a higher range and mean.
the difference between means of the two sexes, 0.008, is not
statistically significant (t = 0.157). The frequency distribu-
tion of the C:P ratios is shown in Figure 2. The mean for the
subjects of both sexes is 1.043 + 0.218 (S.D.).
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CHOLESTEROL: PHOSPHOLIPID RATIO
Figure 2. Frequeney distribution of cholesterol: phospholipii
ratios of 96 male and female Filipino students.
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Comparing with findings of other workers shown in the
table, the C:P values of our Filipino subjects are strikingly
higher than those obtained by American investigators. We com-
puted the C:P ratios from data given by Kornerup in his paper
and found that they were also higher in his Danish subjects
than those of Americans. However, the factor of differences in
analytical hods used for chol ol and phospholipid deter-
i must be r bered in making this comparison. Se-
rum cholesterol was determined by means of the Lieberman-
Burchard reaction after extraction by varying methods in all
the investigations included in the table except in that of Peters
and Man where the gravimetric method was employed. Serum
phospholipid was extracted and digested in different ways and
the P analyzed by the colorimetric method of Fiske and Sub-
barow, in this series and those of Gertler et al. and Russ et al.
Kornerup employed a modification of the method of Fiske and
Subbarow using amidol instead of aminonaphthol sulfonic acid
in the color reaction, In all the reports being compared here,
the lipid P value was multiplied by 25 to get the phospholipid
level.

It is nevertheless of interest to mention that our mean for
this series of normal aduits is 1.043 which is the value (1.04)
quoted from Oliver and Boyd (1) as the mean of their 50 pa-
tients with myocardial infarction. It is also higher than those
of 60 patients with coronary disease obtained by Gertler et al.
(8), to wit: 0.578 to 1.32, with a mean of 0.894.

Gertler ef al. (8) attribute the importance of the phospho-
lipid in maintaining the other lipids in solution to the fact that
it is a colloid stabilizer. Since phospholipids are hydrophilic,
they tend to keep the hydrophobic cholesterol in solution, much
like the action of lecithin and bile salts in holding the cholesterol
of the bile in suspension. They observed that in normal indi-
viduals, a rise of serum chol ol is usually ied by a
concomitant rise in the serum phospholipids, while in coronary
artery disease, the interrelationships between the lipids are dis-
turbed and the phospholipid does not rise pari passu with the
cholesterol. This was corroborated by Steiner et al. (1) in his
study comparing 82 coronary infarction patients with 112
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heaithy controls. They found twenty-five of the coronary groups
with cholesterol values within the normal range but with low
phospholipid levels resulting in high C:P ratios.

Correlation studies. A contributory factor to the high C:P
ratios is the fact that the serum phospholipid levels in this
series are lower on the average than those reported in the li-
terature for normal groups. The lower serum phospholipid va-
lues were obtained in spite of the fact that the blood samples
were withdrawn not in the fasting state but 2 to 3 hours after
breakfast. It has been claimed in the literature (6) that unlike
cholesterol, phospholipid levels are affected by the precedent meal
and rise in the blood to 2 maximum within four or five hours
after a meal rich in fat.

This finding made us look into the quantities of fat habi-
tually taken by the subjects at breakfast from data gathered
through their individual seven-day dietary diaries. We found
that total fat of the daily breakfast ranged from 11.8 to 75.2
Gm,, with a mean of 29 + 13.4 Gm. (S.D.) This shows that as
a group, our subjects took breakfast with moderately high fat
content, There was no correlation between the serum phospho-
lipid level and the total fat intake at breakfast in the subjects of
either sex. The statistical data ave as follows:*

Male Female

n =66 n=30

b =058 mg. serum phos- b= —0303 mg. serum
philipid per 100 ml. per phospholipid per 100
gram total breakfast ml, per gram total
fat breakfast fat

S, =0344 S, = 1189

t = 1.682 t =0.255

It was thought of interest to determine the amount of co-
conut fat taken habitually at breakfast for several reasons.
Blood phospholipids normally contain essential fatty acids (9).
Because of the low content of such fatty acids in coconut oil,

* For this and subsequent correlation studies the symbols used are:
n = No. of cases S = Standard error of re-
gression coefficient
b = Regression coefficient t =Ws
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could the common use of coconut oil in food preparation in this
country have been a factor in the production of low levels of
serum phospholipids in this series? Coconut oil has consistently
been reported as a highly saturated fat with only 1 to 2 per cent
linoleic acid content (10,11). :

The coconut oil content of the daily breakfast varied from
1.0 to 16.9 Gm., with a mean of 7.04 *+ 3.64 Gm. (8.D.) No
correlation was found between the serum phospholipid levels and
the amount of coconut oil expressed in grams, taken at break-
fast among the male subjects. However, the female subjects ex-
hibited a significant decrease of 9.03 mg. serum phospholipids
per 100 ml. per gram increase in the coconut oil intake at
breakfast. The statistical data are as follows:

Male Female

n =66 n=230

b=-—0.106 mg serum b=—9.03 mg serum
phospholipid per 100 phospholipid per 190
ml, per gram coco- ml, per gram coco-
nut oil taken at nut oil taken at
breakfast breakfast

S, = 1315 S, = 3.559

t =0.081 t = 2537

Expressing the coconut oil content as per cent of the total
fat at breakfast, the range was from 3.7 to 62.6 per cent with
a mean of 24.7 per cent among the female subjects. A decrease
of 2.08 mg. per 100 ml. serum phospholipid accompanied a rise
of 1 per cent in the coconut oil content of the total breakfast
fat, significant at the 2 per cent level (t = 2.66). Among the
male subjects a corresponding decrease of 0.26 mg. per 100 ml.
serum phospholipid was not found to be significant (t = 0.59).
The coconut oil constituted from 5.7 to 53.8 per cent with a
mean of 26.3 per cent for the male subjects.

The influence of body build on the serum lipid level has
been brought out in the literature (3, 8). In this series only
relative body weights were studied. No correlation was found
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between C:P ratios and relative body weight expressed as per
cent of the standard weight for Filipinos of the corresponding
height and age (12). The statistical data are as follows:

Male Female
n =66 n=30
b = — 0.0013 units C:P per b = — 0.0942 units C:P per
1 per cent relative 1 per cent relative
body weight body weight
S, = 0.0022 S, = 0.0053
t = 0575 t =9.802

In this series, the C:P ratios rose as the serum cholesterol
level increased. This means that the serum phospholipid level
did not increase at the same rate as the serum cholesterol. A
similar trend has been reported by Peters and Man (5), although
their different means of C:P ratios for increasing levels of
serum cholesterol are below the values obtained in this study.
Among our 66 male subjects, there was found to be a rise of
C:P value of 0.0017 per mg. per 100 ml. rise in serum cholesterol,
significant at the 1 per cent level (t = 2.916). In the 30 female
subjects, the rise of C:P ratio was 0.0035 per mg. per 100 ml.
rise in serum cholesterol, significant at the 5.5 per cent level
(t = 2.034). The scattergrams and regression line calculated
by the least squares methocd are shown in Figures 3 and 4.
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SUMMARY

. The non-fasting serum phospholipid values of 96 ap-

parently healthy adult male and female subjects 18 to
24, averaging 19.9 years old and habitually taking break-
fast with moderately high fat content (mean 29 Gm., 25
per cent of which was coconut oil) varied from 110 to
382.5 mg. per 100 ml. serum, with a mean of 197 + 45.8
mg. ner 100 ml. (8.D.) No significant sex difference
was found.

The serum cholesterol : phospholipid ratios raneed from
0.564 to 1.791, with a mean of 1.043 + 0.218 (S.D.).
These are high compared to reports in the literature,
s0 much so that our mean is the same as the 1.04 given
bv Oliver and Boyd (1) for their subjects with myocar-
dial infarction. No significant sex difference in C:P
ratios was obtained in our study.

. No correlation was found between the serum phosnholi-

pid level and the total grams of fat taken at breakfast.

However, expressed as grams or as per cent of the
total fat, there was observed a sigmificant decrease of
serum phospholipid levels with an increase in the coco-
nut oil content of breakfast among the 30 female sub-
jects. No correlation was obtained among the 66 male
subjects.

. No correlation was found between C:P ratio and relative

body weight in both sexes.

. The C:P ratio rose significantly with the level of serum

cholesterol in the subjects of both sexes: 0.0017 per mg.
per 100 ml. rise of serum cholestero! in the males, and
0.0035 per mg, per 100 ml. in the females.
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In a previous paper, Camara-Besa and Macapiniac (1) pre-
sented hematocrit values of normal Filipino students obtained
by the copper sulfate specific gravity method. Macapinlac, ¢f
al. (2) showed that the hematocrit values of normal subjects ob-
tained by this method were comparable with those obtained by
the method of Wintrobe (3), but emphasized that the former
method was found by Van Slyke, et al. (4) to give accurate va-
lues for pathologic samples. For clinical purposes, therefore,
the utility of the copper sulfate specific gravity method of he-
matocrit determination becomes limited. The method of Win-
trobe has not only been accepted as a reference method but is
probably still the one most commonly used in many clinical
laboratories. To provide better values that can be considered
normal for Filipinos, determination of hematocrit was extended
in the present study to include a larger number of subjects using
the standard method of Wintrobe. It was deemed worthwhile
also to determine the mean corpuscular hemoglobin concentra-
tion since this value as stressed by Wintrobe (5), is important
in the study of anemias,

EXPERIMENTAL METHODS
The subjects were 155 medicine, nursing, dentistry, and

B.S. Hygiene students, considered normal following the criteria
previously used; to wit,

1. Absence of signs and symptoms of disease.

* This study was supported in part by a grantin-aid from the LD
,.Natural Science Research Center.
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2. Normal blood pressure, not over 135/85 mm. Hg.
3. Normali urine findings by routine examination,

4. In the presence of gingivitis, subjects with vitamin C
blood levels below 0.4 mg. per 100 ml. were excluded.

The subjects consisted of 74 males, aged 18 to 30 years
with a mean of 20.1 years, and 81 females, aged 18 to 26 years
with a mean of 19.7 years,

The blood les were obtained by i ture and pre-
vented from coagulating by delivery into test tubes previously
lined with dried heparin (0.2 mg. heparin per ml. of blood).
Hematocrit values were determined shortly after blood with-
drawal. Standard Wintrobe tubes were filled to the mark, and
the volume of packed RBC per 100 ml. of blood was determined
after centrifuging the tubes for one hour in a No. 2 International
Centrifuge at 3,000 rpm, following the procedure recommended
by Wintrobe (3). An aliquot of the heparinized blood samples,
in 35 males and 31 females, was analyzed for hemoglobin con-
centration, following the iron method of Wong as modified by
Ponder (7). The mean corp h lobin con ration
(M.C.H.C.) was calculated from the obtained hemoglobin and
hematocrit values, using the following equation:

Hemoglobm grams per 100 mi.
MCHC =_-..— - ——'x 100
¢ Vol. packed RBC per 100 ml"

RESULTS

The mean hematocrit values obtained were 46.97 *+ 2.79
(S.D.) volume per cent (cells) for males, and 41.59 + 2.82
(8.D.) volume per cent (cells) for females. Figures 1 and 2
show the frequency distribution of the values obtained.
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Figure 1. Hematocrit values in normal adult male Filipino students.
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Figure 2. Hematocrit values in normal adult female Filipine Students.

The mean corpuscular hemoglobin concentration obtained
for males was 33.57 + 1.81 per cent (S.D.), and those for
females was 32.68 + 2.24 per cent (S.D.). The difference in
the mean cor) lar h lobin con rations obtained (0.89
per cent) in the two groups is not statistically significant (t =
0.
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Table 1 presents the h it and mean cor lar he-

lobi -ation ined in our subjects and those ob-
tained by Wintrobe (7) from a compilation of previously reported
values for adult subjects.

COMPARISON OF HEMATOCRIT AND MEAN CORPUSCULAR
CONCENTRATION IN THIS STUDY WITH VALUES REPORTED
IN THE LITERATURE

Vol. Packed RBC i
(ml, per 100 ml. Blood)
SEX . _
Filipinos | Wintiobe's . Filipinos | Wintrobe's
his Series |  Seriesl | This Series |  Seriest

Mean Corpuscular Hemoglobin
Concentration (%)

1
470 + 70 1 3357 + 181 ! 34 + 20

Femnles 4159 + 282 420 + 50 ‘ 3268 + 224 | 34 + 20

Males 46.97 + 2.79

1 Wintrobe, M. M. (6) -
Note: All figures given are means + standard deviation.

In both male and female subjects in the present study, the
hematocrit values agree very well with those given by Wintrobe.
Stransky and Aragon (8) obtained a lower mean hematocrit va-
lue (87.2 vol. per cent cells), in a study of 130 non-pregnant
Filipino women, The mean corpuscular hemoglobin concentra-
tion of our subjects are only silghtly lower than those given by
Wintrobe.

SUMMARY

In 74 male Filipino students from 18 to 30, averaging 20.1
years old, judged clinically healthy by criteria set forth in the
text, the mean hematoerit value was 46.97 + 2.79 (S.D.) volume
per cent cells and the mean hemoglobin concentration in 35 of
the subjects was 33.57 + 1.81 (S.D.) per cent.

Selected under the same set of criteria as normatls, 81 female
Filipino students from 18 to 26, averaging 19.7 years old gave
a mean hematocrit value of 41.59 + 282 (S.D.) volume per
tent cells, and 31 of them had a mean corpuscular hemoglobin
concentration of 32.68 + 2.24 (S.D.) per cent.
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As expected, the male subjects had higher hematocrit va-
lues than the females, On the other hand, the mean corpuscular
hemoglobin concentration did not show any significant sex dif-
ference.
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SEMINAR
March 8, 1958

Subject: Liver Function in Health and in Disease
Speaker: Dr. Kurt Reissmann
Visiting Professor of Physiology,

College of Medicine, University of the Philippines

DR. CORDERO: As you know, the liver is the largest organ
in the body and has a large number of functions so complex that
it is difficult to point to any one particular function and say
that it is the most important. Dr. Reissmann’s lecture this morn-
ing will be the last seminar for the semester. 1 am sure that
with his characteristic capacity for presenting a difficult sub-
ject in an easily comprehensible form, Dr. Reissmann will make
this last lecture very interesting.

DR. REISSMANN: From an anatomical standpoint we can dis-
tinguish five functional systems in the liver: first, the paren-
chymal cells; secondly, the reticulo-endothelial cells; thirdly, the
bile ducts; fourthly, the vascular system of the liver; and finally
the lymphatics. The vascular system of the liver is rather pe-
culiar and can stand some refreshing of the memory, I think.
We must be aware that the liver receives the largest percentage
of its blood from a vein, and the important clinical implication
is that even the slightest obstruction of the blood flow thru
the liver will result in portal hypertension. The lymphatics of
the liver are also of considerable clinical importance because
they play a iderable role in j lice, and I will enlarge
upon this subject a little later on.

The classification of the liver functions from a biochemical
or physiological standpoint js difficult. In the first place, in rivo
we are only able to measure a small percentage of the enormous
number of metabolic functions of the liver, those anabolic as
well as catabolic. Furthermore, we cannot measure these func-
tions divectly in viro. We have to rely upon the appearance or
disappearance of substances in the blood stream or in the body

1
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excretions. The classification of the liver functions is further-
more made difficult by the different viewpoints clinicians, phy-
siologists and biochemists have.

For instance, the clinician is mainly interested in measur-
ing liver functions for diagnostic purposes and he asks at least
three or four important questions: (1) Is liver disease present
in a non-jaundiced patient, and if so, what is the extent of this
liver disease? (2) In a jaundiced patient, he wants to know if
he is dealing wnth a prehepatlc jaundice (jaundice which is
caused by an K of h lobin in the presence
of a normal liver) or wlth an intrahepatic jaundice (jaundice
caused by damage of the parenchymal cells of the liver) or with
a post-hepatic jaundice caused by obstruction of the bile ducts.
(3) In case of intrahepatic jaundice, he is furthermore interest-
ed to learn something about the extent of the liver damage.
In other words, under acute conditions, he wants to know how
many of the liver cells are being damaged at the time of the
Jjaundice, and in chronic cases, he rather wants to know how
many of the functioning liver cells are left. These are few of
the problems the clinician is interested in.

Now, the physiologist and the biochemist are interested in
other aspects, The physiologist wants to know the relationship
of liver function to the functioning of other organs and the
biochemist, for instance, is mainly interested in the intermediary
metabolism which goes on in the liver cells. For these reasons,
a single classification of liver function is almost impossible. On
the other hand, there are about a hundred liver function tests
available at least in the literature, and I think at least 10 or 12
of these liver function tests are commonly used in hospital prac-
tice. Even these 10 or 12 tests are rather confusing to the stud.
ents, and we nced some sort of a guide to be able to interpret
these tests and to make sense out of the results obtained. Now.
in order to do that, I propose to follow a simple classification
of liver function; namely, (1) The removal of substances from
the blood stream. These substances are either excreted in the
hile or they are metabolized in the liver directly. Bilirubin is an
example of the former while the breakdown of the steroids and
other hormones in the liver is an example of the latter. (2}
The adding of substances to the blood stream by the liver. This
covers the synthesizing action of the liver, especially in relation
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to the protein metabolism. (3) Finally, we have the storage
function of the liver., Where liver cells disintegrate, storage
compounds or integral compounds of the liver cells are released
into the blood stream and as you will see later provide very
important diagnostic proofs.

In accordance with this classification, I propose to discuss
the more important liver function tests and as we go along, 1
will attempt to point out the information we can obtain from
these function tests in the various types of liver disease. The
removal function of the liver is, of course, exemplified best
by the bile pigment. You all know that the bilirubin is derived
from the breakdown of heinoglobin, At the end of the 120-
day life of the normal red cells, the red cell disintegrates and
the small chunks of hemoglobin are taken up by the reticuloen.
dothelial system thruout the body. Within the cells of the reti-
culoendothelial system, the porphyrin ring of the hemoglobin
is opened and the bile pigments are formed. From the reticulo-
endothelial system the bile pigments are sent to the liver for
further excretion, and the important fact is that these bile pig-
ments are still attached to a protein molecule. It was originally
thought that this protein was a globin of the hemoglobin; this
has recently been challenged. At any rate this bilirubin which
is on its way from the reticuloendothelial system to the paren-
chymal celis of the liver is attached to a protein molecule
and therefore constitutes a very large molecule, It is enguifed
by the liver cells and pushed thru the liver cells into the bile
ducts and during this process the protein molecule is removed.
The bilirubin is then conjugated, and reaches the intestines as
a conjugate,

For a long time, methods had been devised to distinguish
between two types of bilivubin—the one where the protein mole-
cule is still attached and the other which has no protein molecule.
The van den Bergh's reactlon was thought for a long time to
be a gquantitative measure of these two bilirubins in the sense
that the indirect van den Bergh measures the bilirubin-globin
and that the direct van der. Bergh measures the free bilirubin.
That means the bilirubin that has passed thru the parenchymal
,c:ells of the liver. I understand you are using here a different
Mmethod and you call the two bilirubins, the bilirubin-1 which is
chloroform soluble and the bilirubin-2 which is water soluble. I
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have no experience with this method but we suspect that the
B2, the water soluble bilirubin of your method corresponds to
a certain degree with the direct bilirubin as measured by van
den Bergh’s method. A considerable amount of confusion has
been introduced in the question of these two bilirubins because
it was thought that by measuring the direct and the indirect
bilirubin, one would be able to distinguish intrahepatic from
posthepatic jaundice. For reasons which we will discuss in a
minute, this is obviovsly impossible, However, the distinction
between these two bilirubins is a great help in elucidating the
presence of prehepatic jaundice, that is, hemolytic jaundice, he-
cause at least semi-quantitatively the van den Bergh reaction can
ascertain the presence of the bilirubin-globin, the indirect react-
ing bilirubin. And if you see a jaundiced patient and you find
that most of the bilirubin in the blood stream if of the indirect
type, then this is almost sufficient to make the diagnosis of
prehepatic jaundice, Nature itself has provided a diagnostic
test of this sort, because the bilirubin-globin being a very large
molecule is not brought into the glomerular filtrate and conse-
quently in prehepatic or hemolytic jaundice you will find very
little bilirubin in the urine. This point is very frequently neg-
lected although it should be the starting point in the differential
diagnosis of jaundice; namely, the first thing the physician
should do is to inspect the urine and if the urine is light in
color but the patient is deeply jaundiced, then this is a very
strong proof that you are dealing with a hemolytic type of
jaundice. In some instances, of course, in hemolytic crisis, the
urine is dark brown. This is not due to bilirubin but rather due
to methemoglobin. Of course when the concentration of the
hemoglobin in the blood plasma b very high, iderable
amounts of hemoglobin appear in the urine and are usually
converted into methemoglobin which is brown, By performing
a simple test of bilirubin in the urine, we can distinguish be-
tween methemoglobin and the presence of bilirubin.

Now, in intrahepatic and posthepatic jaundiee, the bilirubin
is mostly of the direct type. In order to understand this, we
have to discuss briefly the mechanism by which the jaundice is
produced in hepatitis or in intrahepatic jaundice. 1t is frequent-
Jy thought that the jaundice in intrahepatic damage is due to
the fact that the liver cells are unable to remove the bilirubin-
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globin from the blood stream and excrete in into the bile. This
is not so, and a simple experiment can show us the reason why.
We can remove considerable parts of the liver in experimental
animals. The rat is particularly suitable because we can clearly
distinguish 6 or 7 discrete lobes of the liver and they are very
easy to remove, We can remove 50 per cent of the hvel tlssue
rather easily. Under these cir

Leaving only 50 per cent of the paxenchyma] tissue of the hvel
intact, this 50 per cent of the liver cells are completely able to
handle the excretion of bilirubin. In other words, we have a
rather large margin of safety as far as the number of liver cells
are concerned. On the other hand when we produce intrahepa-
tic damage, for instance, by feeding carbon tetrachloride to a
dog, we will already see the appearance of jaundice after 20 per
cent of the liver cells are damaged although the remaining 80
per cent of liver cells are functioning in a fairly normal manner.
Now, what is the reason for this difference? The reason is that
when we have damage within the liver as in the case of carbon
tetrachloride poisoning, the other liver cells grab the bilirubin
globin and excrete in into the bile ducts but from the bile ducts
it passes back into the blood stream because the barrier between
the bile duets and the blood stream on the one hand and between
the bile ducts and the lymphatic system on the other hand is
broken and therefore the bile that is normally secreted into the
bile ducts passes back either directly into the blood stream or
via the lymphatics into the blood stream. And this is the reason
why- in cases of intrah dice, we find pr Iy
the direct reacting bilirubin in the blood stream,

d 4

The same findings are obtained in posthepatic jaundice, in
surgical jaundice due to an obstruction of the bile ducts, because
there we have pretty much the same mechanism. The bilirubin
is grabbed by the parenchymal cells of the liver, the protein
is detached, the bilirubin {s secreted into the bile ducts but due
to the obstructions, it regurgitates into the blood stream, and in
obstructive jaundice most of these regurgitations go via the lym-
phatics. It is a mistaken idea to think that the regurgitation
oceurs directly from the bile ducts into the sinusoids of the liver.
That is only the case later on in the game when larger portions
of the liver become necrotic as a result of the bile obstruction.
During the first two weeks or so of an obstructive jaundice,
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most of the bilirubin reaches the blood stream via the lymphatics
of the liver. And when you ligate the bile ducts in a dog, you
will see after one or two weeks a very large extension of all the
lymphatics coming out of the liver; and these lymphatics are
full of bilirubin and carry the bilirubin via the thoracic duct
into the circulati From this di: ion of the hanism of
the jaundice in these two conditions, it is obvious that no bili-
rubin measurement can give us the distinction between these
two types of jaundice. Thus, in intrahepatic as well as in sur-
gical jaundice, the circulating bilirubin is primarily the B2 bili-
rubin. So we have to look for other liver function tests to malie
a differential diagnosis in these two conditions.

In order to proceed in a systematic way, we better discuss
the other substances that are excreted in the bile. We have
cholestero! which is likewise used as an important index of liver
function. Cholesterol is synthesized to a very large extent in
the liver and this cholesterol, a major portion of this synthesized
cholesterol, is excreted in the bile, reaches the intestines and un-
fortunately is reabsorbed in the intestines. That of course is
the difficulty of those investigators who are engaged in finding
measures to produce a negative cholesterol balance in order to
cure or prevent atherosclerosis. Now, it was found that this
excretion of cholesterol is mainly disturbed in obstructive jaun-
dice. That means when we have an obstruction of the bile
ducts, the synthesis of cholesterol in the liver goes on but this
cholesterol is secreted into the blood stream and gives rise to
very high blood cholesterol. The high blood cholesterol is one
of the significant findings in obstruction of the bile ducts. On
the other hand, when have an mtrahepahc damage, hepatitis,
then the chol ol synthesis is dimi d. Therefore in intra-
hepatic jaundice the total cholesterol usually remains normal
or is even below normal.

The alkaline phosphatase is likewise excreted in the bile
and it is also an important diagnostic test for obstructive jaun-
dice, Alkaline phosphatase is an enzyme which splits phosphate
groups from organic phosphorus compounds, and it is called the
alkaline phosphatase because it has its maximum activity in
alkaline medium. There are several sources of alkaline phos-
phatase. It is produced in the bone, of course; it is probably
produced in the intestinal mucosa and carried by the flow of
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blood, and it is furthermore produced to a certain extent in the
liver, But all these alkaline phosphatases are excreted by the
liver in the bile. And when we have an obstructive jaundice,
the excretion is of course impaired and we have an increase of
alkaline phosphatase in the blood stream,

There are several other conditions, however, which lead to
an increase of alkaline phosphatase. Neoplastic disease of the
liver is one, particularly hepatoma. Very high alkaline phos-
phatase levels in the blood have been reported and this takes
place in almost 90 per cent of all the hepatomas. Therefore, a
very high alkaline phosphatase which is out of proportion to
the jaundice always suggests a malignancy of the liver, especially
a hepatoma, The reason why the alkaline phosphatase is very
high in hepatoma is not quite clear. Some investigators think
that the lastic cells of the h secrete some alkaline
phosphatase. So with the total cholesterol and the alkaline
phosphatase, we already have two liver function tests which
are highly significant in obstructive jaundice and specially in
the discrimination of obstructive jaundice from intrahepatic
jaundice,

Now, let's turn to the other group of liver functions, name-
ly, the synthesizing function of the liver. We all know that
most of the proteins, perhaps with the exception of some glo-
bulins of the plasma protein, are synthesized in the liver, and
therefore the protein levels in the blood plasma can be used as
a fairly reliable test of the liver function under certain circum-
stances, We have to remember that the life span of the protein
molecules varies a great deal. For instance, an albumin mole-
cule stays in the circulation for at least three weeks, and the
life span of the globuli lecule is approximately the same.
In other words, when there is considerable damage to the paren-
chymal cells of the liver.and these liver cells are unable to
synthesize any albumin at all, then it still will take at least two
weeks before the albumin level in the plasma would fall by 50
per cent. This is frequently forgotten and the measurement of
the albumin concentration in the blood plasma is carried on in
cases of acute hepatitis where the time element is such that we
possibly cannot find any changes in the albumin concentration
at that time.
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On the other hand, the life span of the prothrombin, also
of course a protein which is synthesized by the liver, is much
shorter. For some obscure reason, the life span of the prothrom-
bin molecule is in the order of 2 days, 3 days perhaps at the
most. You know that from the use of dicumarol, of course.
When you give large amounts of dicumarol and inhibit the syn-
thesis of nrothrombin completely, then within 24 or 36 hours
we find a very considerable drop of the prothrombin concentra-
tion in the blood plasma. And if one remembers that, then one
can clearly understand that the prothrombin level is a test that
becomes positive faster in acute hepatocellular damage. In other
words, when we have a patient with hepatitis with jaundice for
2 or 3 days, then it is almost senseless to do an albumin deter-
mination in the blood plasma because you know it takes at
least 2 or 3 weeks before we can expect any changes there. But
if we do a determination of the prothrombin then we can see
a sigmificant decrease in the prothrombin in 24 to 48 hours after
the damage.

A decrease in the prothrombin is also produced, of course,
by obstructive jaundice because the absorption of Vitamin K
requires bile salts, and this gives rise to the test where we in-
jeet Vitamin K subcutaneously and see whether we find any
increase in the prothrombin content of the blood plasma. Such
a test obviously permits the dlscrlmmanon between obstructive

dice and hepatocell di When the liver cells are
damaged then the injection of Vitamin K will not increase the
prothrombin, because the factories are destroyed and regardless
of how much of the raw materials is offered they cannot pro-
duce. On the other hand, when we have obstructive jaundice
and the liver cells are still in reasonable shape but cannot pro-
duce prothrombin because they do not have Vitamin K then by
the subcutaneous administration of Vitamin K we can, of course,
enhance the formation of prothrombin. And this is also a test
which is of great importance in the distinction of hepatocellular
versus surgical jaundice. Now, if the jaundice persists, how-
ever, for a longer period of time then the albumin measurement
becornes very important; and also in patients who have a silent
cirrhosis, In other words, patients who are only slightly jaun-
diced but in whom a great amount of liver cells were destroyed
earlier, in these patients, I think, the measurement of the al-
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bumin concentration is the best liver function test as far as the
overall liver function is concerned. In other words, one may
estimate just from the level of the albumin approximately how
many functioning liver cells are still intact in a particular
patient.

Another test which is frequently employed and which ac-
tually belongs under the heading secretion or excretion test
is the bromsulfophthalein, the BSP, and that is a test which
is based upon the fact that the BSP is selectively excreted
by the liver. Some of it is destroyed by the liver but most of
it is excreted into the bile, The BSP is, in my opinion, one of
the most sensitive liver function tests. That means if you have
a patient who has an enlarged liver but who has no jaundice
and you would like to find out whether this patient has any
liver damage then the test you should use is the BSP test. Be-
cause if the BSP test is normal then you can definitely say that
thix man has no liver damage whatsoever. If a patient, however,
is jaundiced lhen the BSP test is completely unnecessax\' It is
1 ly a tion that it is i ible to do the BSP
test in a jaundiced patient because they are unable to measure
the blue dye in the blood plasma in the presence of bilirubin.
This, of course, is not true because the light absorption of the
biue dye BSP occurs in an entirely different aspect or region
from that of bilirubin, and by means of a photo-electric colori-
meter you have no difficulty whatsoever in measuring the blue
dye in jaundiced jents. But it is less to do the test
because the jaundice tells us that the patient has some liver
disease and an abnormal BSP test simply tells us just the very
same thing. In other words, an abnormal BSP test signifies
that there is some disease in the liver, in the blood vessels of the
liver or blood supply of the liver or bile ducts, but it does not
enable us to distinguish well this defect or where this dis-
turbance is located. Therefore, I would like to emphasize again
the BSP test is a wonderful test in the non-jaundiced patient
when you want to know if there is liver damage or not. In all
other kinds of liver diseases, the BSP test cannot give us any
valuable information at all. So as far as the metabolic function
is.concerned in acute cases, | think you should use the prothrom-
bin and in chronic cases you should rely on the albumin measure-
ment.




80 ACTA MEDICA PHILIPPINA

Another group of tests which is also related to protein

bolism are the fl lation tests and there are at least 20
or 30 different flocculation tests. All these tests are based upon
the fact that the colloid stability of the blood plasma depends
on 2 factors: the presence of albumin which makes it stable and
the presence of gamma globulins which makes it unstable. In
other words, when we have an increase of gamma globulins
then the blood plasma in contact with some colloidal solutions
will decrease the stability of this colloidal solution and produce
some flocculation. On the other hand, when we have a plasma
with very low albumin, the same thing will occur. You have
the combination of the two, a lower albumin plus a high gamma
globulin. Now, if you realize these very simple facts then you
know that the flocculation tests are by no means specific for any
liver disease. In any occasion where you have an increase of
gamma globulin, for instance, in chronic infection, in rheuma-
tism, things like that, the flocculation tests are very frequently
abnormal due to the high concentration of gamma globulin in
the plasma of the patient, Likewise in cases where the albumin
is abnormally low as it is in a case of nephrosis, for instance,
the flocculation test may because abnormal,

The increase in gamma globulin in acute liver diseases
like hepatitis or in chronic liver diseases, like cirrhosis, is
thought to be due to the irritation of the reticulo-endothelial
system in the liver. This, of course, is one of the times when
we explain or try to explain a fact simply by using a word be-
cause I have left it to your imagination whatever irritation of the
reticulo-endothelial cells means, and so 1 think it is better if we
say that whenever we have a disease inside the liver that affects
the reticulo-endothelial system then the flocculation test may
be abnormal, Thus, their application lies: (1) in acute hepatitis
and (2) in cirrhosis, specially in Laennec’s cirrhosis.

Now the third group, and I have to rush a little because our
time is running out, the third group of liver function which we
mentioned are related to the storage function of the liver. One
of the substances that is stored in the parenchymal cells of the -
liver is iron. Of the 5 grams of total jron we have in our body
about one gram or so is present in the parenchymal cells of the
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liver and it is present there combined with a very specific pro-
tein. Now, it has been observed that in cases of acute hepati-
tis, the serum iron becomes considerably increased. That means,
the iron that circulates in the blood plasma or in combination
rather with a globulin, increases from a normal of 100 mg. per
100 ml. to, say, 200 to 300 mg. per 100 ml. It was thought
for a long while that this was a manifestation of the disturb-
ance of the storage function of the liver in relation to the iren
metabolism, But it was shown later on that this was not so
and that this serum iron is due to a very simple effect, namely,
when liver cells are damaged then the stored iron leaks out
and is found in the blood plasma. Likewise, when liver cells
become necrotic, the iron comes out, and of course, it goes in-
to the blood plasma and circulates there for a couple of days.
In this way we could advance the concept that an acute in-
crease in serum iron as seen in acute hepatitis is a direct re-
flection of the disintegration of liver cells. This is rather an
important concept because all the other liver function test
measure more or less the function of the surviving liver cells. In
other words, many of these tests depend on how many of the
liver cells survive and are still functioning but if you find, for
instance, there are only 50 per cent of the liver cells surviving,
you may not know at what time the other 50 per cent were
destroyed. It might have been destroyed 2 years ago or it might
have been destroyed 2 days ago. Now, with this test and the
serum iron is one of the best of these tests, you can directly
obtain evidence of how many liver cells are disintegrating within
a very short time before or during the test. The disadvantage
of the serum iron of course is the fact that in many people, the
liver does not contain very much iron, If a person has an iron
deficiency, to start with, then there is practically no iron in the
liver and if the liver cells of such person disintegrates, you can-
not expect any serum iron increase. The other disadvantage is
that other conditions like helochromatosis or hemolysis, things
like that, likewise result in an increase of the serum iron. It was
therefore a distinet ad t when tr i measure-
ment was proposed as an indicator of acute liver damage. The
transaminase is an enzyme which is present in many cells of
onr body and which is concerned in shifting amino groups there-
in, and according to the substrate and to the receiver of the
amino groups, we have several different transaminases. The one
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that is most commonly used for diagnostic purposes is the glu-
tamic oxaloacetic transaminase. That means the glutamic acid
is the substrate and the oxaloacetic acid the receiver of the
ainino group and the enzyme that does it is the GO transaminase.
Nuw, the transaminase that is present in the blood stream is
rather low in concentration, we find perhaps 20 units, while
it 15 present in the liver cells and the cells of the heart muscle
in very high concentrations, For instance, we find concentra-
tions of 200 to 200,000 units per ml. and as in the case of
serum iron wh liver cells disint: te then the ti

nase leaves these liver cells, go into the blood stream, circulates
there for one or two days and can be measured. This is a tre-
mendous advancement, I think, because we now have tests which
directly tell us about liver cell disintegration the same day or
may be within 48 hours when the test is carried out. Further-
more, the magnitude of the enzyme level under these circum-
stances gives us some estimation of the degree of liver damage.
That means that if we have only a moderate elevation of the
tr we can lude that only a few liver cells, per-
haps 5 per cent or so of the liver parenchyma, are being dam-
aged. If you have very high transaminase — 3,000, 4,000 or
5,000 units — that indicates that a large percentage of the liver
cells has been damaged and that therefore the prognosis is much
graver.

These are the principal liver function tests that I wanted
to discuss today and if we summarize it from another stand-
point, from another viewpoint, then we can say that in pre-
hepatic jaundice, that means in hemolytic jaundice, the diagnosis
is based upon high indirect bilirubin in the blood stream, the
absence of bilirubin in the urine and upon a few hematological
tests like the reticulocyte count. In intrahepatic jaundice, we
have to distinguish the acute stage when liver cells are dis-
integrating and during the acute stage, the transaminase is by
far the best proof. During chronic stages, that means after the
liver cells had disintegrated then the tests that are related to
the synthesizing function of the liver are of prime importance
and it is specially the serum albumin and the percent of choles-
terol ester that give reliable information. In surgical jaundice,
obstructive jaundice, we make use of alkaline phosphatase and
cholesterol. Furthermore, we have the possibility now to rule
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out an acute intrahepatic damage by means of the transaminase
and the serum iron determinations. In this way, I think we
will have no difficulties in making our differential diagnosis.
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THE CHEMICAL PREVENTION OF CARDIAC NECROSES — By Hans
Selye. New York: The Ronald Press Co., 1953. 194 pp. $7.50

The common feature of all the different forms of cardiac
necroses is the replacement of cardiac muscle fibers first by in-
it 'y cells and e 1ly by scar tissue. Hans Selye has
coordinated and integrated in this monograph many isolated
clinical and experimental observations on cardiac necroses scat-
tered throughout the literature in the light of newly acquired
knowledge about the role played by electrolytes and steroids
in cardiopathies. Although this monograph deals mainly with
cardiac diseases, Selye points out that treatment with electro-
lytes and corticoids many times results in lesions in other organs
outside the heart such as the skeletal muscles, cerebral edema,
hepatic necroses or nephrocaleinosis. Recent observations in the
author’s laboratory have led to the conclusion that stress, elec-
trolytes and steroids play conditioning roles in the response of
the body to normally inoffensive agents resulting in morbid
changes, The work in the author’s laboratory mow under way
deals mainly on the chemical production and prevention of car-
diac necroses. More than 400 papers in the current literature
as well as unpublished observations by the author have been
included in the preparation of this monograph. It is hoped that
the systematization of our knowledge will bring about a better
insight into the complex relationships between -electrolytes,
steroids and stress which the author believes to be fundamental
for the understanding and prevention of many diseases, in the
same manner that the concept of the general adaptation syn-
drome has clarified many riddles in the past. — A.B.M. Sison
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When a nuclear weapon is detonated, fission or fusion pro-
ducts are formed together with the various components of the
weapons assembly which are volatilized by the intense heat gen-
erated. This mass of luminescent gas, popularly known as the
fireball, sucks up varying amounts of dust from the ground
and forms eventually the familiar mushroom-shaped cloud so
characteristic of these explosions. The radioactive particulate
matter that are formed ave carried to great heights and are
often carried by the atmospheric jet stream all over the world.
These particles then begin their slow descent to earth, subject
to existing meteorological conditions, Radioactive dust thus ac-
cumulated on the earth’s surface following nuclear explosions
are known as fallout. The increase in radiation background ob-
served following these detonations are due primarily to the
deposition of these very fine materials, especially the relatively
Jong-lived ones (1, 2, 3). Up to the present time the exact
mechanism by which these particles settle to the earth’s sur-
face is not too well understood. However, it is now well accepted
that vield apons (H-bombs) carry radi ive ma-
terial to the stratosphere (above 50,000 ft.) and are almost en-
tirely responsible for the world-wide fallout, while kiloton yield
weapons carry radioactive debris to the troposphere (below 40,-
000 ft.) and is responsible for localized fallout (4).

Historically, fallout began in 1945 when the [irst atomic
bombs were exploded in New Mexico and Japan. Subsequent

* Read at the regular monthly mceting of the Philippine Public Health
Association, December 15, 1958,
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tests of conventional bombs also produced fallout, but'in all thése
cases it was small in amount and more or less localized in extent.
Numerous studies have been and are being undertaken in other
countries on the extent of this problem, and all indications point
to the fact that nuclear detonations definitely cause an increase
of radioactive debris in the upper layers of the atmosphere, the
debris floating down very slowly to the earth’s surface. This
fact principally has led to the general agitation of peoples all
over the world to ban further nuclear testing.

In this country no such studies have yet been undertaken
save perhaps a few samples examined every now and then as
reported by the world-wide gummed film network of the U.S.
Atomic Energy Comumission (3). The purpose of this study
then, is to obtain some data on the fallout in the Manila area
as measured at the Institute of Hygiene building, resulting from
the various nuclear explosions that have recently occurred.
These detonations started on April 28, 1958 and lasted till about
the fivst week of November when no more explosions were re-
ported in the papers. It is hoped that this paper may stimulate
others in undertaking or initiating further studies along this
line.

Fallout measurements are generally given in disintegration
rate (curie) units because of technical difficulties and expense
that would be involved in making continuous low-level rediation
dose measurements. Actually it would have been better to give
the results in dose rate units — rads, roentgen, rems — since
these are the expressions that are of genetic and biological im-
portance. Approximate indirect methods have been devised to
express fallout measurements in terms of dosage, but the litera-
ture and equipment available at the present does not permit us
to do this.

SAMPLING AND MEASUREMENT

Three methods of sampling were used. The first method
consists of drawing air through an ordinary filter paper and the
accumulated dust coming from the atmosphere is measured for
radioactivity. Results are then expressed as disintegration per
minute and converted to millicuries per cubic meter of air
sampled. An ordinary baby milk glass bottle with plastic screw
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cap and inverted rubber nipple was connected to a suction pump
through a gas meter as shown in Figure A. The area of the
exposed filter paper was approximately 0.8 square inch.

The second method makes use of filter paper of known area
exposed to the air for 24 hours and the measured activity is then
expressed in disintegration per minute transformed into milli-
curies per square mile per 24 hours. This method has been lately
improved by using the 1 foot square of gummed film (similar
to Scotch tape) provided by the Philippine Atomic Energy Com-
mission. Whenever this supply is exhausted, use is made of a
10 inch x 10 inch ordinary filter paper coated with vaseline
(petrolatum) in order for the settled particulate matter to ad-
here to the paper. The latter method is used by the Japanese
(5).

In both methods, the collecting media (filter paper or
gummed film located in the roof of the Institute of Hygiene
building about 70 feet above ground level) are then ashed in
an evaporating dish at 550°C. (about 1000°F.), washed with
distilled water to a 1-inch stainless steel planchet, dried to con-
stant weight and counted for activity by a Tracerlab Geiger-
Muller (GM) Tube of about 1.8 mg. per sq. em. window thick-
ness. A matched decimal Scaler records the activity of the sam-
ple which is placed about 8.7 mm. from the thin end window of
the GM tube whose diameter is 27 mm,

Another method tried utilized the electrostatic precipitator
to gather the airborne dust particles, These are collected by
drawing air into a chamber where a potential of 12 kilovolts is
applied. Once collected, the dust particles are washed into a
container with distilled water and filtered through the mem-
brane microfilter. The filter is then ashed and counted for ac-
tivity as in the other two methods, the results being expressed
in disintegrations per minute per unit volume of air. Use of
this method in this study was limited to days when there were
noticeably high counts in the other two methods and served
mainly as a check,

The above methods referred to collection of airborne part-
icles directly. Mention should also be made of the attempt to
determine the radioactivity brought down by precipitation,
Here, a measured amount of rainfall, as collected in a beaker,
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is slowly evaporated directly into a planchet and counted. Re-
sults are then expressed in disintegrations per minute and con-
verted to micromicrocuries per liter of water sample,

RESULTS AND INTERPRETATION

The results of the various measurements made are given
in the tables and figures. Table 1 shows the air dust radio-
activity in net counts per minute per cubic meter of air sampled.
This activity is then divided by the efficiency of the counter
(0.186 as determined by using 2 reference standards: simulated
I3 with an activity of 2.30 x 10 microcuries and Bi2® with

Table 1. RADIOACTIVITY, INSTITUTE OF HYGIENE, MANILA,

PHILIPPINES, JUNE-NOVEMBER, 1958 in Net CPM/cu. m.

AIR, FILTER PAPER-SUCTION PUMP SAMPLE

Air Dust Air Dust Air Dust
DATE | Activity, Net | DATE | Activity, Net DATE | Activity, Net
cpin/eu. m. epm/cu. m. cpm/eu. m.
Tune 4 luly 10 2.2 Sept. 1 01
5 1n 13 3 0.0
6 12 3.1 4 05
8 17 0.3 5 08
9 22 0.1 10 0.4
10 23 48 16 0.0
12 24 33 17 0.4
13 28 08 Oct. 8 02
14 30 3.1 9 08
16 31 L1 10 1.8
17 Auvg. 1 11 14 02
20 5 23 15 01
23 7 22 16 07
24 8 0.8 Nov. 3 3.0
26 n 20 4 01
26 12 12 9 0.0
21 13 15 10 03
28 14 25 17 [X]
30 15 24 19 0.0
fuly 1 18 09 20 11
2 20 06 21 2.L
3 21 11 22 32
s 22 0.7 25 15
1 26 0.2 29 al
8 27 Lo
9 28 0.9
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an activity of 1.50 x 10 microcuries, both beta emitters) and
cohverted into micromicrocuries per 10 cu. meters and plotted
in Figure 1. Table 2 shows the net counts per minute of settled
dust per sq. foot of exposed area per day. This is converted
into millicuries per square mile per day and plotted in Figure 2.
Table 3 presents the rainwater activity. A few decay curves of
unusually high activities obtained are plotted in Figure 3.

The results obtained in these studies on gross activities of
sampled fallout may be summarized as follows:

1. Using owr instrument, the background count in the Ma-
nila area apparently increased from about 22 counts per minute
{September 1957 to June 1958) to about 27 counts per minute
(July 1958 to present), an increase of almost 23%.

2. The natural (or normal} radioactivity in the Manila
atmosphere is estimated to be about 2 x 102 curies per cubic
meter. This compares with the 5 x 10" curies per cubic meter
observed in New York (1) and about 10-11 curies per cubic meter
in Tokyo, Japan (5).

3. The apparent natural activity of settled dust in Manila
is about 3.5 x 101 curies per square foot or roughly 1 me/sq.
mile. This is approximately half of the U.S. figures, and about
the same as Japanese findings.

4. Radioactive failout may be detected in Manila from
about 3 days to as long as two weeks after a nuclear detonation,
depending largely upon local atmospheric conditions and energy
vield of the weapon tested as suggested by the Report of the
U.N. Scientific Committee on Atomic Radiation (6). A nuclear
explosion somewhere in the world however, cannot always be
detected in Manila from fallout measurements alone. Never-
theless, an unusually high activity locally recorded means a de-
tonation especially of high yield weapons such as hydrogen
bombs. Showers and rainfalls also usually bring about an ap-
parent increase of atmospheric radioactivity.

5. Several peaks were observed during the announced test
explosions and these peaks represented high activities from
about twice to 60 times the natural activity. The maximum
activity was estimated on July 3-6 when settled dust registered
an activity of about 40 mc per square mile (using only a plan-
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chet as sample holder), Two other peaks were observed using
the one-foot square gummed film: one on September 16 with

Table 2. RADIOACTIVITY, INSTITUTE OF HYGIENE, MANILA
PHILIPPINES, AUGUST-DECEMBER, 1958 in Net CPM/sq. ft.,
GUMMED FILM SAMPLE

Air Dust Air Dust
DATE | Activity, Net | DATE | Activity, Net| DATE |Activity, Net
cpm/sq. ft. cpm/sq. ft. _| epm/sq. ft.
“Auvg. 18] T25 7 [Sept.23 | T 4d Nov. 8| 1
17 [ 24 58 4 3
18 8 2 6 5 4
19 26 26 3 6 33
20 18 21 7 9
21 28 28 17 8 3
22 32 28 17 9 2
23 5 30 9 10 2
2 5 3 1 1
25 15 Ot 1 3 12 3
26 34 3 9 13 8
27 29 N 1 1 7
28 21 5 s 16 4
29 21 ' 7 16 4
30 17 7 5 17 5
n [3 8 2 13 9
Sept. 1 f 9 9 19 12
29 10 0 20 6
3 11 1n 10 21 1
4 9 12 1 22 1
5 2 13 1 23 1
6 15 16 4 24 9
7 15 7 15 2% 13
8 15 18 16 26 16
9 23 19 21 27 16
10 13 20 21 28 26
11 n 22 6 29 1
12 9 23 4 30 7
13 29 24 1 Dec. 1 7
14 12 25 3 2 6
15 13 26 ? 3 5
16 388 27 7 4 21
17 30 28 1 5 31
18 20 29 13 [ 10
19 25 30 220 7 10
20 8 31 2 8 8
21 5 Nov. 1 1 9 5
22 5 2 1 10 10
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an activity of about 26 millicuries per square mile and a second
on October 30 which showed about 15 millicuries per square
mile.

Table 3. RAIN WATER RADIOACTIVITY, INSTITUTE OF HYGIENE,
HERRAN, MANILA, JULY-OCTOBER, 1958

Ram Water Activity

DATE Net cpm/100 ml.
July 11 2
S 34
13 8
1 25
15 21
16 n
18 16
Aug. 3 s
22 2
25 2
Sept. 15
s 8
22 4
23 4
Oct. 7 4
14 3
26 6
6. J. ists have d that air which had

been over the Bikini Atoll at noon on May 8, 1954 (3 days after
a bomb explosion) passed by the Philippines sometime between
May 12 and 13 and caused an increase of activity in Tokyo and
other cities (7). This is probably what occurred again in June
29, 1958 when a high yield weapon was exploded and which re-
sulted in an lly high at heric radioactivity on July
8-6, assuming similar atmospheric conditions existed. An an-
nounced H-bomb test by the United Kingdom in Christmas Is-
lands in the Pacific on August 2, 1958 did not result in any
unusual activity on September 16. Russian explosions on Octob-
er 21 and 22 and on November 1 and 2 also resulted in a high
activity 4 to 8 days later,

7. The natural radioactivity of tap water in Manila aver-
ages about 2 cpm per liter or 6 micromicrocuries per liter. Rain
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water activity on July 11-18 showed from 112 to 382 cpm or 276
to 930 micromicrocuries per liter, the maximum occuring during
the rain of July 13, 1958. Due to laboratory difficulties, how-
ever, there were only a few rain samples studied.

Lack of equipment has prevented us from determining the
concentration of strontium-90 and cesium-137, long-lived radio-
active nuclides that are of principal biological importance. Lib-
by (4) has reported that from March 1955 to November 1957
the cumulative Sr% fallout as recorded in Pittsburgh, Pa. was
about 23 millicuries per square mile which is even greater than
the gross activity peak recorded in Manila on October 30, 1958.
Undoubtedly it is even higher today since there have occurred
at least 20 nuclear explosions since then. In the one period,
from November 1958 to October 1957, Libby estimates that the
Sr® cumulative fallout varies from less than a millicurie per
square mile in Penya, Africa as reported by the U.S. Atomic
Energy Commission to almost 12 millicuries per square mile as
observed in Salt Lake City, Utah. [n Nagasaki, Japan, the
figure is about 7 me per square mile. Eisenbud and Harley (3)
has reported that as of June 1957 the cumulative S19° in Manila
is about 17 mc per square mile and about 23 me per square mile
in Tokyo, Japan, with a maximum of about 54 mc per square
mile in the Nevada area and 78 me square mile in Bikini area.

PUBLIC HEALTH SIGNIFICANCE

As public health workers we are interested in the possible
harmful effects of these ionizing radiations to our country and
people. Just what is the magnitude of the problem posed by
these local findings and as reported in foreign scientific journ-
als and how would we react to such problems?

Before proceeding to answer these questions let us first
state some facts concerning radiation in general (6):

Fact 1: Even the smallest amounts of radiation are liable
to cause deleterious genetic effects — that is, limited to des-
cendants — and perhaps also somatic effects, those limited to
the irradiated organism itself. A Study Group convened by
WHO categorically states that all man-made radiation must be
regarded as harmful to man from the genetic point of view.
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Fact 2: There are three principal sources of these radia-
tions to which mankind in general is exposed:

Natural sources — cosmic rays, atmospheric and tervestial
radiation and the naturally occurring radionuclides.

Man-made sources — medical uses of X-rays and radio-
tracers, industrial uses of X-rays and others such as
luminous dials, TV sets, etc.

— due to nuclear ex-
| and accidents.

losi dioact di

ive waste

Fact 3: Of these three sources, the first is outside of
human control while the second and third are controllable. The
second source is of great importance in science and industry and
exposures can be reduced by perfecting protection and safety
techniques. The third source constitutes a growing increment to
world-wide radiation hazards and are beyond control of the ex-
posed persons.

With these in mind let us now try to get a quantitative
comparison of the exposure dosages resulting from these sources.

The following table, based on world-wide averages, sum-
marizes these estimated dosages that may be applied to Philip-
pine conditions (6) :

Genetically Signif; Per Capita Mean
cant Dose — 30 year | Marrow Dose — 70

Senrces maximum in rems year maximum
in rems
Natural 7
Man-made sources except 055 Ranges heyond 7

environmental contamina-
tion and occupational ex-
sure

Occupational exposure Less than 0.06 n—.2
Environmental contamination
Testa end 1958 .01 46
Tests continue 06— .12 76 —17

It is evident from fhe above data that even without the
advent of the nuclear age we would be receiving some 3 rems of
radiation during our reproductive period and about 7 rems
throughout our life span. This dose we easily assimilate, since
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it has always been with us and our bodies have been used to
these normal radiations. In the United States, an upper limit
of 10r for & 80-year genetic dose has been set with a balance
between possible harm and possible benefit.

It may be mentioned in passing that an acute dese of up
to 25 rems over the whole body produces no obvious injury
while dosages of more than 600 rems are fatal (9). The usual
maximum permissible tissue dose has been set at 300 m rema
per week (10) by the Internati ission on Radiol
Protection. The exposure due to natural sources has therefore
practically an insignificant effect, the body capable of repairing
any injury that may have resulted.

The Advisory Committe on Biology and Medicine of the
National Academy of Science sums up the problems of radio-
active fallout thus:

“Radioactive fallout in the surface of the earth can deliver
radioactivity to animals and man in two ways: (1) by the ex-
ternal route in which case the penetrating gamma radiation is
of chief importance, and (2) by the internal route when the
material is taken into the body with food, water, air, in which
case the radiation of low penetrating powers can also reach the
internal organs and is of chief concern. Therefore the problem
is to estimate what harm may possibly result to man from the
general increase in background radiation and from radioactive
substances introduced into the body. This requires quantitative
data on the accumulation of radioactive material on the ground
and in the body.”

This then is the problem and the available literature seems
to point out that at the moment, exposure due to fallout is of
lesser order of magnitude than that due to natural radiation,
and hence of even less concern.

It may be concluded that all steps designed to minim-
ize irradiation of human population will be to the benefit of
human health. Such steps include the avoidance of unnecessary
exposure resulting from man-made sources and the ceszation of
environmental contamination by nuclear weapons explosion.
The citizens of any country, however, are primarily concerned
about the military safety of their country and hence the author-
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ities are expected to keep abreast of new weapons development.
In terms of their own national security, therefore, countries
undertaking nuclear weapons are justified especially if it is re-
called that estimated damage resulting from such tests is well
within tolerable limits. However, in fairness to all, it is only
proper that these tests be held to a minimum consistent with
scientific and military requirements, if it is not possible to eli-
minate them entirely.
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THE CHANGING CONCEPTS OF HEALTH AND
THE UNIVERSITY*

TOMAS M. GAN, M.D., Dr. P.H.*%

Half a century ago the University of the Philippines was
founded. It is of significance that this Government institution
of higher learning should start with a unit dedicated to the
science and art of medicine around which all other health
sciences revolve. Born in an era when epidemics of communic-
able diseases and deplorable sanitary conditions of the environ-
ment were having great impacts on Filipino community life, the
establishment of the College of Medicine was not only timely
but also met a long felt need. That medicine in its preventive,
curative and rehabilitative aspects would lean on so many other
allied sciences seemed to have been anticipated in the subsequent
establishment, one after another, of other related units con-
cerned with the sciences of pharmacy, veterinary medicine, edu-
cation, engineering, dentistry and nursing, not to mention the
general role of the College of Liberal Arts in the subsequent
preparation of students for medical training. Responsive to the
problems arising from the increasing complexity of the com-
munity aspects of health the University established the Institute
of Hygiene, The creation of the Institute of Public Adminis-
tration in recent years came as a timely answer to the pressing
need for further research on effective administrative techniques
and procedures in the provision of adequate medical and health
services to our communities adjusted to their own particular
social, economic and cultural patterns.

A mere enumeration and ing up of the achi &

of the University in the broad field of health during the past
fifty years wonld be relatively an easy matter. To try Lo eva-
luate these directly, however, would be a most difficult if not
an impossible task. The very nature, extent and complexity

* Lecture given at the UP-PGH Medical Center, November 5, 1958, as
part of the U.P. Golden Jubilee Lecture Series.

'* Professor and Head. Department of Social and Preventive Medicine.
Far Eastern University, and Professorial Leclurer, Institute of Hygienc.
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of the field of health rules out the use of any suitable yard-
stick by which one can measure these achievements with any
reasonable degree of precision, The ever changing nature and
hence scope and contents of this field which our changing so-
ciety demands makes such a task doubly difficult. Furthermore,
many such achievements do not lend themselves to any but a
predominantly qualitative appraisal, and it is a well-known ob-
servation that subjectivity in such a case can easily creep in.

As an indirect approach to the evaluation of such achieve-
ments an attempt is therefore made to consider the more signi-
ficant developments in the health sciences in the University in
their relation to the changing concepts of health on one hand
and the more noticeable and significant changes in our society,
on the other. For just it is considered a function of the Uni-
versity to emphasize the importance of adjustments and renova-.
tion of Government to meet the requirement of economic and
social changes, it may be said that this function should be made
doubly applicable in the field of health if the state University
is to maintain its role in setting up certain standards and in
providing necessary leadership in this field. That this approach
should provoke di ion in an lemi here such as
we are in now would be most desirable.

That the introduction of certain indicated cl is not
always an easy matter to achieve in an old institution must, of
course, be borne in mind. It has been aptly said, and oftentimes
repeated, however, that while change does not necessarily mean
progress, there could be no progress without change. The State
University by the nature of its function, organization and po-
licies together with the know-how it has at its command would
reasonably be expected to effect and achieve such adjustments
and innovations that our constantly changing world requires. In
the field of health this change is comparatively rapid.

While health has always been a major concern of peoples
and their governments throughout the world, never has this sub-
ject been given its share of extensive and intensive thinking
until in recent years. While long before World War II, some
interest among medical scientists and educators had already
been aroused when the concept of comprehensive medical care
was defined by the then Health Organization of the League of
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Nations, it can be said that it was not until 1946 when the
International Health Congress held in New York City framed
and adopted the constitution of the World Health Organization
that the science of health and others that contribute to it were
given the attention these have been sharing since then. For the
first time a universal agreement on the meaning of health was
reached, and certain important principles implied by the defini-
tion to enable the new organization to realize its objective were
discussed, agreed upon and accepted.

Ever since the nation of the world, signatories to the con-
stitution of the Organization, accepted, among others, the prin-
ciples that “the enjoyment of the highest attainable standard
of health is of the fundamental rights of every human be-
ing without distinction of race, religion, political belief, eco-
nomic or social condition,” and that “the extension of the bene-
fits of medical, psvchological and related knowledge is essential
to the fullest attainment of health,” statesmen, scientists and
medical educators have focused a great deal of their attention
on the multifarious problems of health and how best the many
sciences can be effectively harnessed towards their solution.

The new social doctrine that has emerged places high value
on the health of the individual, whether as a right in a democra-
tic country or as a means to increase his productivity in a to-
(alitarian state, and has considerably stimulated medical and
social scientists throughout the world towards a coordinated
close scrutiny of the broad field of health.

The emphasis given to the principle that an “informed
public opinion and active cooperation” on the part of the people
are of importance in the improvement of their health has created
interest in the behavioral sciences and how best to apply these
to make public health education effective as well as enduring.
In this respect the University, through its College of Education
and the Institute of Hygiene, has pioneered in this relatively
new science, and the initial emphasis on the school health as-
pects of health education has since then been expanded so as to
include its broader application.

That new concepts as well as new trends would emerge
from such principles which nations of varying cultures and
stages of development have seen fit to subscribe to can be reason-
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ably expected. The rapid changes in scientific knowledge and
social ideas catalyzed by experience during World War 1 served
to accelerate their emergence. As each new concept has to be
carefully nurtured and as time and trial must be regarded as
essential elements in its growth and acceptance, it is but natural
that some of these would not be able to stand on their feet
after some time, That a significant number could be expected
to survive the test of time, trial and application is, however,
inevitable,

Present-day thinking recognizes the great influence that
economic and social factors have on health and disease. Con-
giderable attention is being placed nowadays on the broadened
concept of public health so as to emphasize the social, economic
and cultural factors of commumty health Elghty-elght gov-
ernments of the world have s to 1
the fact that the employment of adequate social measures in ad-
dition to medical ones is essential in the fulfillment of their
responsibility for the health of their people. All of these have
snowballed to give substance and strength to the concept of so-
cial medicine. Conceived during the first World War, this con-
cept had to await another for its birth, and today social and
medical scientists, as well as medical educators, singly or jointly
are engaged in searching for effective ways and means of put-
ting this concept into greater positive action in the hope of
giving this new branch of medicine “the dignity of an academic
discipline in its own right.”

In October 1957, a study group held in this city under the
auspices of the WHO centered its discussion and deliberations
on this concept and agreed unanimously on the role of many as-
pects of discipline which institutions of higher learning in all
the countries participating would have to be called upon to de-
velop in its support. 1t is most gratifying to note that in a work-
ing paper presented to this study group, the deans of the College
of Medicine and the Institute of Hygiene of the Stare University
jointly underscored the need for closer understanding between
the Department of Hygiene and Preventive Medicine and the
other departments of the medical school in the interest of co-
ordination and hing of this discipline so that the promotive,
preventive, and the social aspects of health and disease may be
given its due share of emphasis. That this concept has to some
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extent already per: i the and the methodology of
teaching in the College of Medicine was made manifest in a
further information to the effect that, depending on the disease
being studied in the clinics, from about 15% to 20% of the time
is devoted to the social aspects of the problems presented. That
the educators concerned were not quite content with the pro-
gress that has already been gained in this respect and that more
might be done to increase the participation of the Department
of Hygiene and Preventive Medicine in the clinical areas was
also jointly expressed.

It is quite unfortunate that some confusion has been created
among our medical profession as a result of the emergence of
this concept, and social medicine has been confused with social-
ized medicine which it is not. For while the former limits itself
to the effects of human societies on the behaviour of health
and disease and vice verse and the latter involves an organi-
zational scheme in the distribution of medical care, there are
still many who would confuse the sabstance of a thing for its
usage.

It is in controversies arising from misconceptions like this
that, I believe, the State University, being in the best position
to elucidate and interpret these concepts to the medical and al-
lied professions should by virtue of its position take the initia-
tive and assert its intellectual leadership by doing so, and the
sooner such a confusion is abated the better it would be for the
peace of mind of the confused.

Another concept that has emerged and now enjoys universs
acceptance is that which defines the modern practice of medicine
as that which does not limit itself to early diagnosis and treat-
ment of a patient but includes rehabilitation and the prevention
of disability in him as well as the prevention of disease and
the promotion of health in his family. This implies that tle
practitioner of medicine today should not ouly he concerned
with the curative aspect of’ his profession but must likewise
be concerned with its preventive and rehabilitative phases. It
further implies that one's practice of medicine is not only cen-
tered in the patient but should permeate the family and even the
community they are a part of, if necessary. The concept thus
carries with it certain responsibilities in that to be successtully
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carried out, a physician’s understanding of the social, economic
and cultural factors which influence his patients’ and their fa-
milies’ lives is necessary. Many can recognize in this concept a
return to the old Hippocratic ideal which always included the
whole environment of man.

I have already mentioned that the concept of comprehen-
sive medical care is by no means a post World War 11 develop-
ment. However, it took a global event of such magnitude and
consequence to spark the speed-up of the maturation and accept-
ance of the idea. This concept which places at the disposal of
people all the facilities of modern medicine and related sciences
for the prevention of disease, the promotion of health, the
early detection and treatment of illness and rehabilitation of
the sick has reemerged to conform with social changes and
scientific advancement of the time. The ratification of the con-
stitution of the WHO has given further substance and meaning
to this concept which additionally provides that all these fa-
cilities for adequate medical care are to be determined for any
individual or group not by financial capacity but by actual need,
and that no government should allow its people to die or re-
main unhealthy solely because they are unable to pay for what
modern medicine can do for them,

As our government is committed to uphold this concept and
its various implications, the training of a physician imbued
with these ideas and ideals becomes a responsibility of the State
University if it is to maintain certain standards for other in-
stitutions to follow. That this responsibility falls primarily
on its medical school and all its departments of instruction
and secondarily on its other units which contribute to the science
of health is clearly indicated.

Hand in hand with these changing concepts of health we
have come to accept, we find a number of manifest changes in
our society today which can significantly affect them. Trends
which have become noticeable long ago and accelerated by the
last war have already begun to assert themselves with greater
persistencc.

The 2 our gov is now giving our
country's program of industrialization and the social upheaval
this is creating as a result of the inevitable movement of the
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population have already created and is bound to create further
problems of health the university might as well anticipate and
prepare for. Our transition from an agricultural economy to
an industrial one has assumed a quickening pace so that tradi-
tional patterns of living of our people are being upset to an
increasing degree, The rapid urbanization of many of our areas
which is an expected offshoot of these development is bound to
add to the health problems already created.

The belated realization that our rural population have long
been neglected has shifted government attention to this sector
of our population. This has led to the present program of com-
munity development which has underscored the role of the health
sciences in this cooperative undertzking and medical educators
have been cxhorted to give due emphasis to the rural practice
of medicine and, if at all possible. create a rural type of phy-
sician.

Technological advances of this age which are bound to be
introduced here are also apt to create new health situations and
problems. The hazard of ionizing radiation as man begins to
haimess the atom more and more for peaceful uses is an example
of this. Some degree of success already achieved in our public
health field resulting in the saving of young people are bound
to develop an aging population with all its attendant problems
of mental health. cancer, degenerative and long term illnesses
of the aged. This latter development calls for preparation in
geriatrics,

The State University is considered by our people as the in-
stitution which should be most sensitive to these perceivable pre-
sent-day changes in our society and one in a position to meet
or anticipate the impacts of such changes on our people in the
foreseeable future. In this connection we find ourselves for-
tunate in that more mature and more developed countries of the
world have passed thru such changes long before and whatever
experiences they may have accumulated in the process can very
well guide us in our investigations of the problems as these
fit into the various facets of the way of life peculiar to our
country and people, This is an opportunity for the University,
through its various basic and related units dedicated to the
health sciences, to contribute effectively to the present task of
nation building that it can ill afford to ignore.
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We are all aware that we are no longer living in that form
of society in which the physician has to do little more than
relieve pain. As our societies become more complex, medical
practice becomes more and more interwoven with medical and
heaith services furnished by the government and some volun-
tary agencies. This together with other developments men-
tioned before have made the present day practice of medicine
and public health a cooperative venture of many groups of pro-
fessionals, Thus the problem of professional relationship be-
tween people engaged in the health field has now become an im-
portant consideration in the education of physicians, health
practitioners, nurses, etc. In this particular development the
University with its units of public administration, sociology,
psychology and anthropology, etc. is in a singular position to
contribute effectively, altho it is the considered opinion of many
medical educators that the examples set by the various profes-
sional staff concerned play a more important role in the educa-
tion of our young people along this line.

I have stated that the State University by the nature of
its mission, is expected to be sensitive to the implications of
these changing concepts and what health problems our chang-
ing society brings along with it. That these should find expres-
sions in its curriculum offerings, course revisions, methodology
of teaching and its investigate activities is, in a way, a measure
of such sensitiveness. We have to grant, however, that there
are inherent difficulties in adopting any course to conform with
social changes and scientific advancement. That this difficulty
would be greater in an older institution has already been pointed
out. Whether we would place the University of the Philippines
in this category is, however, a moot question. Again a certain
reasonable lag in application must be allowed. In the health
sciences, however, this could inijtially entail no more than a
meeting of minds of the clinical and the social and preventive
medicine departments and supplementary participation of other
relevant units that can contribute to them. It is encouraging to
note that some move along this direction has already been start-
ed,

To inculcate the desired preventive and social outlook
throughout medical teaching only among the students of the
State University would not achieve the desired effect. - They
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would just constitute the proverbial drop in a bucket. The idea
should be made to permeate all our private medical and related
schools and the Bureau of Private Schools which has supervision
and control over these institutions should leok up to the State
University for guidance, and the latter should be prepared and
willing to give this as a matter of duty.

The introduction of a hospital care and a family health
program singly or jointly would serve as an illustration of a
teaching program designed to conform with social changes and
scientific ad of the pri t-day. That such a program
could offer great opportunities for supervised extramural ex-
perience which would give our medical students the opportunity
of working closely with patients and their families in their na-
tural environment under supervision has been successfully de-
monstrated. The program also serves to illustrate what role a
medico-social worker can assume in organized medical care. It
furthermore serves as a springboard for the introduction into
the clinical area of the sociology of communal life and the ele-
ments of anthropology as well as the elements of individual and
group psyvchology, That this experience can be made available
uot only to medical students but also to nurses in training has
also been successfully shown. Another merii of the students’
participation in such programs lies in giving them the oppor-
tunity to gain understanding of the professional and other re-
lationships they have to meet in the future practice of their
professions which their training in a hospital alone could not
very well provide,

In the field of health the State University is in an advan.
lageous position in that it has not only developed, within a
short span of time, a first class medical school and interna-
tionally known Institute of Hygiene but has also been the re-
cipient of considerable assistance from both bilateral and in-
ternational organizations for the proper growth and develop-
ment of these institutions. For its department of hygiene and
preventive medicine, the College of Medicine has the entire re-
sources of the Institute of Hygiene which has earned a reput-
ation for being always able, willing and ready to cooperate in
any undertaking to which it can contribute its share within the
linits of its resources. Within the past half century the Uni-




112 ACTA MEDICA PHILIPPINA

versity has established and selectively staffed many other units
and departmeunts of learning which together constitute rich re-
sources which her coordinative machinery can tap to assist in
the many aspects of the health problems which our changing
and growing society creates. Being a government institution
itself, the University could be most vigorous in rendering ad-
visory, consultative and direct service, thru these units, singly
or collectively, to other related government agencies whose func-
tions are to contribute to the attainment of optimal health of
our people. Towards the successful accomplishment of the task

expected of her she would need to |dent|fy \vhatevex internal
and external ob ical, or sociolo-
gical—may have to be solved first so as not to impede progress
towards the desired end.

On the whole it may be said that in the field of health
the State University, within a relatively short span of time and
during an important period in its growth and development has
already made a creditable contribution to the task of nation
buildi In its graduates in medicine, public health and other
related professions, this contribution is indeed considerable.
With such an auspicious past much more is expected of her in
the future, Now past that period of growing pains, the scope,
extent, and usefulness of these expected contributions will have
to depend on its more vigorous policy of mustering its existing
resources into a coordinated and unified approach to our grow-
ing problems of health and medical education in response to
accepted concepts and significant trends in our society. For
the nation to profit from this, the University must endeavor
to have its influence felt by related government agencies more
and more and thus make these look up to it for guidance and
asgistance in this important field more often and with lesser
hesitation.




OCCUPATIONAL DISEASES OF THE FISHERMAN~
E W. BAADER, M.D.

University of Munster

First of all 1 would like to express my sincere thanks to
the College of Medicine of the University of the Philippines
and the Institute of Hygiene for the invitation to speak before
this audience. The opportunity to do so is a great honor and
a genuine pleasure to me.

It was not easy to select an appropriate theme from the
vast field of industrial medicine. 1 have chosen the occupation
of the fisheyman and the work in the fish industry because
fish as a source of food is becoming increasingly important for
Germany with its dense population and small territory, and
this industry is also very important forr Asiatic countries such
as the Philippines with its extensive coast line and growing
population,

The mortality of European fishermen is statistically lower
than that of the general population, a fact which is attributed
to the good physical condition and the work in pure 2ir free
from dust and microorganisms, The comparatively low suscep-
tibility to tuberculosis is explained in the same manner by Ger-
many’s Nestor of industrial medicine, Franz Koelsch. On the
other hand, however, there are a number of occupational diseas-
es to which fishermen are exposed. The most well known of
them is seasickness, in which a disturbance of the vegetative
nervous system results from the rolling, rocking and stamping
motion of the boat. This disturbance may be traced to an ab-
normal stimulation of the labyrinth by the displacement of the
endolymph and to the tug on supporting tissues and ligaments
of the intestinal organs, which results in an irritation of sym-
pathetic centers of the upper abdomen. Today we know that
these vegetative irritations are conducted to the nuclei of the
vagus nerves and vegetative centers of the central nervous
system. This in turn leads to a derangement of adrenal func-
tion via the sympathetic and of pancreatic secretion via the
vagus nerves.

* Lecture given at. the College of Medicine, University of the Philippines,
on September 27, 1958.

ns3
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A general occupational lesion of fishermen is the so<called
“seamen’s skin.” Due to the influence of weather, solar radia-
tion and salt water, the skin is usually severely tanned, the
exposed parts of the skin are initially thickened, later atrophic,
rich in pigment deposits or areas of depigmentation, with a
tendency toward the formation of cancroids. Histologically, the
typical alterations consist in severe hyperkeratosis, broad pro-
liferation of epithelium into the deep layers of the skin, cleav-
age of the bLasal and lowest layers of Pr ickle cells, multiform
alterations of cell nuclei and infl. of subepidermal con-
nective tissue, Thus ! was able to find an 80 times higher in-
cidence of cancer of the face and lips at the Cancer Institute
of Lisbon on the Portuguese seacoast than at the cancer insti-
tute of the inland city of Berlin, Cancer of the lips as an
occupational disease of fishermen was described by Shambaugh
among the fishermen of Massachusetts, who held the tarred nets
between their teeth while spreading them out or took tarred
needles into their mouth,

Cellulitis or furunculosis are further occupational diseases
of fishermen, since the hygienic facilities are often inadequate
in the narrow quarters of the fishing boats. This condition
leads to more contact and smear infections, Deep stab injuries
are often produced by the ends of steel trusses and the tips
of wire roping. These injuries may result in secondary infec-
tion and phlegmonosis, Stormy weather, wind, cold and rain
produce rh {muscle r} i arthritis, lumt
sciatica) ; this group of disorders ranges high in frequency.
Next in frequency are respiratory diseases. In the cold seasons,
childblains and localized frost injuries constitute a hazard for
fishermen,

According to the Swedish author Strindberg, a typical
occupational disease of fishermen is homosexuality, which he
also designated as an ional disease of European monks.
This most likely applies especially to the fishermen out at sea
for long periods, for instance in the Arctic or on whaling ex-
peditions,

Imbalanced diet and the consumption of large quantities
of concentrated alcohol and tobacco not infrequently produce
disturbances in European fishermen. Gastritis and ulcers of
the intestinal tract are fairly common.
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Among the crew of two fish cutters, a total of 6 men, a
curious acute disease was observed following the ingestion of
tuna fish liver, which has been attributed to the unusually high
intake of vitamin D and A. Tuna fish liver is used in the
pharmaceutical industry for the production of vitamins; 100
grams of tuna fish liver contain approximately 400,000 units of
vitamin D. The fishers had eaten 100-400 gm. per man. Ac-
cording to their reports, the severity of the disease had been
dependent on the amount of liver which they had eaten. The
first symptoms appeared 4 hours after the meal in the form of
acute headache and severe nausea. Later, a totally adynamic
condition, pain of the larger joints, neck pain and meningismus
followed. In all cases edema of the face appeared. The fisher-
men named their disease “thick head.” There was a loss of
appetite. Urinary excretion was very low during the first hours
of the acute condition. The urine had a grass-green color. Con-
spicuously, the symptoms of the disease subsided rather quickly
with the onset of strong diuresis. One of the patients admitted
to the ships hospital exhibited an increase of ail reflexes and
very pronounced fatigue. The liver was painful on pressure
and somewhat enlarged. There was a slight increase of protein
in the urine. Special examinations could not be performed on
the high seas. The joint, head and neck pain subsided only
slowly. The disease is obviously due to an acute hypervitami-
nosis. Goethe has also pointed out that in addition to the liver
of tuna fish, the liver of turbot possesses a similar action.

The eating of uncooked fish, for instance in fish salad, has
Jed to infections with Bothriocephalus latus, the larva of which
oceurs in fish. This infection leads to severe toxic anemia. A
further danger resulting from the consumption of raw fish,
especially the whitfish Leuciscus, is the infection with the liver
leech Opistorchis felineus. Both of these parasites, the fish
tapeworm and the liver leech, were found among German fish-
ermen especially in East Prussia. The pathologist Askanszi
saw 8 cases of liver carcinoma due to opistorchis which he
correctly interpreted as an occupational cancer of fishermen.
(Qpacities of the lens of the eye were produced by a trematode
Jarva from the feces of seagulls. This disorder was due cither
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to the contamination of drinking water or to direct contact
with the larva, which lives in the gkin of fish. A similar in-
fection well known in Japan is that due to Metegonimus yoko-
yawai.)

During the years of 1924 to 1933 there occurred in East
Prussia a curious disease among the eel fishers of -the so-catled
Haff, the fresh water bay connected with the Baltic sea. This
disease became internationally known as Haff disease. Ap-
proximately 1,000 fishermen became ill with severe back pain,
muscle rigidity and anemia. The bloodstained urine contained
myoglobin. Volatile arsenic compounds from the sewage of a
Konigsberg cellulose (paper) factory were at first considered
responsible, later toxins from the eels. The probability of a
causal relationship with arsenic received new support when in
1948 twelve patients were admitted to the Kiel University Hos-
pital with severe irritation of the mucous membranes of the
respiratory and digestive tract, some of them with unquestion-
able lesions of the liver and kidneys. These patients had ingest-
ed cod liver oil obtained from fishermen from the Danish island
Bornholm, where a short time previously large quantities of
arsenic compounds of German origin intended for chemical war-
fare had been dumped into the sea. That the sea is not a suit-
able place for poisonous munitions or atomic bombs, which may
produce terrible lesions in fishermen or in the people who eat
the fish, is a fact which I surely do not need to stress in Asia,
where people will immediately remember the tragedy of the
Japanese fishing boat “Lucky Dragon.”

It is a noteworthy fact that especially among eel fishers
conjunctivitis has been frequently observed, and it has been
believed that a toxin from the blood serum and bile of these fish
may be the cause. Approximately 150 different species of poi-
sonous fish are known. Most of them live in tropical waters
and secrete their toxins, which circulate in their blood serum,
from excretory organs, stings and quills, or teeth. For these
poisons wounds of the skin may be the portal of entry into the
human body. Following the catch, bloody lacerations and in-
fections of the hands may be caused by the sharp fins in the
sorting, slaughtering or preparation of the fish, and the hand-
ling and cutting at the fish markets. In German seaports the
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most frequent injury is that due to the stings of haddock or
red perch. Of 2,000 accidents reported to the sea trade associa-
tion, 241 cases were due to stab injuries caused by these stings.
After return to land a lengthy treatment of these injuries was
necessary.

Usually, an infection of the sting canal and surrounding
tissue, in many cases an erysipeloid of the hands and fore-
arms — often termed “fish rose” by doctors — sometimes cel-
lulitis and phlegmonosis develop. This disorder was also seen
quite often at fish markets and among housewives. Thus in
Munich an extensive epidemic of erysipeloids due to the prepar-
ation of haddock occurred during the winter of 1946-1947. The
cause of this infection remained unclear for a long time. Today
we know that there are two pathways of infection. At the
Institute for Hygiene at the University of Hamburg it was
found that the mucous from the hody of the fish, i.e. not only
the sting, has a toxic effect on the human skin and leads to
inflammation with ervthema, edema and pain. This toxic action
is possessed not only by the mucous of haddock, but aiso of
rayfish. On the other hand, the veterinary school at Hannover
was able to isolate a bacterium from the swollen spleen of ex-
perimental animals injured by the sting of haddock. Morpho-
logically, culturally and serologically this bacterium was found
in the fish landed during the months of May to October, not
during the winter months, however. The erysipeloid bacteria
were found most frequently in haddock, also in the Knurrhahn
(grumbling fish), shellfish and other species. Whereas con-
tact with the toxic mucous in sting injuries produces inflam-
mation lasting only for a few days, the infection involving
Rosenbachs bacillus seldom lasts less than 8 days. In addition
to itching and fever, rheumatoids of many weeks duration may
develop. Several fatal cases of fish erysipelas in man with
manifestations of toxemia have occurred. On autopsy, suben-
docardial hemorrhages were found. Chronic diseases, one of
them with a recurring erysipeloid of 9 years duration, are also
on record. Specific serum therapy yielded uncertain results,
penicillin is most effective. I must not withhold the fact, how-
ever, that other investigators did not succeed in finding erysipe-
loid bacterias, Thus Goethe, 2 Hamburg shipping doctor who
twok part in expeditions of the fishing research boat “Anton
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Dohrn" of the German ministry of nutrition, only rarely saw
er ids, although skin inf i with abacess forma-
tion were extremely numerous among the German fishermen
sailing the waters around Iceland and Greenland; he found sta-
phylococcus pyogenes aureus in the purulent material from the
gkin and subcutaneous infections, The question, whether had-
dock are infected with erysipeloid bacteria of staphylococei
while still at sea, or whether this infection takes place in the
refrigerating rooms of the fishing boats, has not yet been
clarified. The source of the bacteria in the native mucous of
the fish is also still a matter of controversy. For the purpose
of protection against the stings, backfins and gills of the had-
dock, the fish are not handled with bare hands any more, but
only with hooks.

Another less serious, but rather painful affection of the
skin occurs in mackerel workers not only in the fish industry
along the coast, but also in inland establishments. On the
American and English sea coast this is known as “red feed
dermatitis”; this disorder we have also seen in Germany dur-
ing the months of July to September. It is characterized by an
edematous erythema in the palm of the hands and flexor sides
of the fingers, with hyperhidrosis. The cause is the intestinal
content of mackerels (scomberoidae), with which the hands of
the mackerel workers become soiled. When the mackerel clean-
er firmly grasps the slippery mackerel with the left hand to
slit the ventral side with a knife held in the right hand, she
presses out the contents of the wide cloaca of the mackerel.
During the summer months this consists of red crustaceans
(copepods) which stain the intestinal contents red, This has
led to the name of the disease “red feed,” and must be con-
sidered as the noxious agent. At other times of the year, when
the food of mackerel is derived from other sources, red feed
dermatitis does mot occur.

Another frequent lesion of the skin is found in the packers
of salt-conserved herring. The frequency of this disease is 96
per cent. The conservation of herring in salt and the packing
into barrels is carried out by hand and exclusively an occupa-
tion of women, Due to the salty brine, the fingernails break,
sometimes with dissolution and partial destruction. The skin
of the back of the hands. elbows and extensor sides of the
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forearms swells, In packers who sometimes have to reach down
deep into the barrels, the lower and middle thirds of the fore-
arms are also afflicted. A popular name of this disease is
“Salzfrass” (salt caries). Injuries due to the fins and fish-
bones of herrings are frequent. As a reaction so-called “birds
eyes” are formed. These consist of a sting canal with inflam-
mation in the epidermis, sometimes also the cutis, and the for-
mation of an elevated ridge along the upper side. Closer in-
spection reveals a dark hemorrhagic scab on a sharply deli-
neated, rather deep ulcer, the edge of which, consisting of the
remains of a bulla, appears slightly elevated. Some women are
severely afflicted, with sometimes as many as 30 birds eyes on
one arm. The packing takes place on the basis of piece work
and is carried out as rapidly as possible, without regard for
injury, in order to achieve a good weekly wage. The packing
season begins about the middle of May and lasts until Novem-
ber, Occasionally deep ulcers reaching down to the ligaments
and bones develop. Consequently, cicatrization and the lesions
of the nails described above are the typical occupational stig-
mata of herring packers, The prevention of this disease is very
difficult. To prevent “birds eyes” on the tips of the fingers,
steel thimbles are worn, which offer only partial protection,
however. In therapy, cod liver oil and sulfonamide ointment
have proved effective.

Fishers also frequently suffer from so-called “salt water
{estering” in the form of pyodermia of the hands and wrists
produced primarily by the rubbing of the creases of the oil
coats against the skin and the irritative action of salt water,
The condition has been called “salt boils” of the wrist.

An occupational disease observed especially in the logger
fishers is tendovaginitis of the hands and arms due to over-
strain. This is an occupational disease subject to compensation
in Germany. The tendovagillitis or paratenonitis, resulting par-
ticularly during heavy catches with long slaughtering periods.
occasionally may lead to a serious phlegmonosis of the fore-
arms. or hands with extremely hard infiltrations, severe pain
and complete immobilization. A remarkable finding was that
bathing in cold water alleviated the pain and improved mobility.
The disease often requires weeks of conservative therapy.
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After a discussion of the most important occupational le-
sions of fishermen, to whom we owe a considerable part of our
food, I now would like to discuss the fishing industries and their
occupational hazards.

The loss of the German territories in the east and the over-
population of western Germany has seriously reduced the nutri-
tional basis of our nation. An intensification of German agri-
culture was therefore inevitable. One of the decisive measures
consisted in the cultivation of calorically high rootcrops. For
animals, fish meal has proved to be a first rate feed, producing
optimal weight increase when given in combination with 10—15
per cent rootcrops. The high demand for this type of feeding
material led to the rapid development of industrial fisheries
{fish processing industry) in Germany since 1951. From the
end of March until the end of June, the source of fish meul is
the Sandspierling (A4 dytes I k ), an eel-like fish,
15—25 em. in length, living at the bottom of the sea. The
animals prefer sandy grounds, into which they can quickly
squirm in case of danger. In 1956 the German catch amounted
to 5.000 tons, in 1957 it increased to 25,000 tons. The processing
vielded 6,400 tons of fish meal and 1,700 tons of fish oil valued
at over six million marks. From the beginning of July until
November oil herrings are caught. These are the immature
2 to 3 year old herrings (Clupea harengus) of high fat content,
averaging 19 cm. in length. The catch of these herrings has
increased greatiy since 1951 and now comprises approximately
80 per cent of the total catch of small boat fishing on the high
seas. Since the herrings are industrially processed, they are
not eventrated or refrigerated. The use of chemical conserva-
tives such as formalin is prohibited by the sanitary police laws.
A cevtain degree of putrefaction is therefore inevitable. On
long fishing trips on hot summer days this may be considerable.
During the summer of 1955 there was a concurrence of a very
good cateh and hot weather. Oil herrings which could not be
processed immediately accumulated in the harbor docks and
many ships had to remain before the piers because the unload-
ing could not take place immediately. As a result of the boun-
tiful catch many of the cutters also had a deck load of herrings,
which rapidly became subject to putrefaction and disintegra-
tion, A foul stench pestered the longshoremen and inhabitants
of the harbor regions. On this occasion we became acquainted
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with a new occupational disease. The unloaders who had to
enter the londmg space of the boat to shovel the catch into the

often ped eye trouble. This illness
begins with an inf): ion of the conj i and increases
in severity to an acute painful irritation, with blepharospasm.
A bilateral superficial keratitis with multiple defects of the
corneal surface, often with opacities of the cornea, is found.
This condition usually subsides in a few days. In persisting
cases, however, “oil-herring keratitis” developed, with severe
ulcerations leading to permanent opacities of the cornea, re-
duction of vision in some cases to the point of blindness. The
number of men who became ill due to the work of unloading
oil-herrings and sand eels rose to 80 per cent. In spite of the
introduction of good prophylaxis and treatment, 56 per cent of
the workers are still afflicted according to Ophthalmologist
Prof. Friemann, Bremen. It seemed reasonable to assume that
substances deriving from the herring juice were responsible. The
caustic action of ammonia and lesions due to hydrogen sulfide
were considered. The assumption seems more probable, that
alkaloids from the animal cadavers were the cause. A parallel
was seen in the fact that parenchymatous keratitis can be pro-
duced with the vegetable alkaloid colchicin. The cadaver alka-
loids were studied intensively by my teacher Ludwig Brieger.
They were produced under the influence of oxygen and moist
warmth and are ammonia derivatives, most of them simple
amines: mono-, di-, and trimethylamine. Trimethylamine has
a characteristically pungent fishlike odor and also occurs as a
normal product of metabolism in vaginal secretion. Even many
years ago, Brieger succeeded in producing irritations of the
cornea experimentally. Ratton saw painful conjunctivitis and
chemosis in a cheesemaker, who handled ripe Gorgonzola and
then wiped out his eye with one of his fingers. To clarify
oil-herring keratitis, animal experiments were carried out by
Friemann, Overhoff and Wolter. They put drops of the pressed-
out juice of putrifying oil-herrings and various ptomaines into
the eves of rabbits. The effect achieved was less intensive,
however, than the gases, for mono-, di-, and trimethylamine
quickly evaporate in the unloading and transporting of the fish.
The fact, that both eyes were always affected, also supported
the conception of the action of the gaseous substances and not
of thance lesions due to droplets sprayed into the eves.
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In v, the histological i in experimental
trimethylamine keratitis of the rabbit’s eye showed severe, pri-
marily superficial degeneration especially of the nervous, but
also of the cellular elements. It seems very tottultous that the
German industrial medical ialist and ophth logist Frie-
mann was able to find that cortisone ointment facilitates the
recovery from the keratitis and prevents severe lesions.

This frequent illness of fishermen and unloaders of fishing
boats with sand eels and oil-herrings was first studied inten-
sively in Germany. It seems very probable, however that this
disorder will also occur in other fishing regions, for instance
in the Philippines. Indian ophthalmologists along the east coast
near Madras, where the catch quickly deteriorates under the
hot tropical sun, have already observed this illness. Not only
ocular lesions have been observed. A number of unloaders in
the freight space of a cutter lost consciousness on a hot day of
August, 1955 and subsequently had severe circulatory disturb-
ances, In the city of Glauchau a factory for the production of
hexamethylenetetramine is located, During the manufacture of
this product, trimethylamine is liberated. On a hot summer day
of 1957, two workers became ill, one died of a subarachnoid
hemorrhage, the other suffered a cardiac infarction with severe
cerebral lesions (alternating hemiplegia, confused mental state).
It has not yet been proved definitely, however, that these ca-
sualties were due to trimethylamine. I would like also to point
out, that the workers in fish meal factories are also threatened
by an occupational disease, for these factories employ trichlo-
roethylene for the extraction of fat from fish meal. During this
procedure trichloroethylene intoxications with loss of conscious-
ness and narcotic states, in one case apoplexy and retrobulbar
neuritis have been observed.

I hope that I have been able to show that the occupational
diseases of fishermen in catching the fish, of unloaders of fish-
ing boats and of workers employed in the processing of the
fish are numerous, and that they deserve the increased atten-
tion of industrial medical specialists in cooperation with der-
matologists, ophthalmologists and internists. 1 would be very
happy, if my lecture has not tired you and if it will serve as a
basis for the exchange of experience made in the Philippines
and in Germany on the diseases of fishermen,



ANOREXIA, WEAKNESS, RESTLESSNESS AND
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In a series of 52 hyperthyroid patients treated with vary-
ing doses of radioactive iodine, we have observed in 10 of the
patients symptoms very suggestive of a thyrotoxic aggrava-
tion — a worsening of the exophthaimos, tremors, irritability,
increased weight loss and hyperhydrosis. This aggravation
usnally appeared within the first two weeks following therapy
and generally associated with elevation of the protein bound
iodine values. Exacerbation of the hyperthyroid state follow-
ing radiocactive iodine therapy has been described in the litera-
ture and has occasionally been referred to as the “thyroxine
release syndrome.”

This paper, however, deals with a set of symptoms ob-
served in four of the 52 patients — symptoms which we feel
are apart from those in the thyroxine release syndrome, The
uniformity of the signs and symptoms presented by the four
patients, the consistency in the time of appearance and the
corr ! of the biochemical observations in all the pa-
tients excited our curiosity. It is possible that the four cases
are those of a delayed, severe or atypical thyroxine release syn-
drome. They seem more likely to be what many would call
cases of thyroid storm or thyroid crisis — a vague and ill de-
fined syndrome which has defied understanding.

CASES

CASE No. 1: L., 47 years old, female, Filipino, mar-
ried, developed exophthalmos, ifritability, loss of weight and
blurring of vision of six weeks’ duration. She also had all the
signs and symptoms of hyperthyroidism. She was given 6.8
millicuries of RAl. There was marked improvement after the
treatment,
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Three weeks after the treatment, she developed anorexia,
marked ) restl i ia, dizzi intenti
tremors, mask-like facies and Parkinson-like movements.

Laboratory results:

Blood sugar (2-10-58) — 112 mg. per cent

Cholesterol  (2-10-58) — 180 mg. per cent

Protein bound iodine (12-10-57) — 4.0 gamma per cent
( 2- 8-58) — 2.9 gamma per cent
{ 9-26-58) — 3.3 gamma per cent

Sodium (2-7-58) — 141 meg/L

Potassium (2-7-58) — 3.1 meg/L

Blood pressure — normal.

CASE No. 2.: P.B,, 47 years old, male, Filipino, married,
businessman, had all the typical signs of toxicity (palpitation,
hyper-irritability and fine tremors). He was seen by an outside
physician and was given 9 millicuries. There was immediate
improvement after the treatment with marked diminution of
the gigns and symptoms,

Four weeks later, he developed anorexia, marked weakness,
coarse tremors, sweating and insomnia. This weakness was
first noticed in the lower extremities, so much that the patient
could not stand up. It later progressed to complete paralysis of
the upper and lower extremities, Auricular fibrillation which
disappeared two weeks after RAI therapy recurred and the pa-
tient showed Grade V failure on admission,

Laboratory results (10-7-58) :

Sugar . - 104 mg. per cent
NPN __ . 34 mg. per cent
Uric Acid - 3.5 mg. per cent
Cholesterol - -226 mg. per cent
Protein-bound iodine - 5.1 gamuma per cent
Sodium ____ - 144 meq/L
Potassium - 22 meq/L
Chlorides ...

Blood pressure

CASE No. 8.: B.B., 44 years old, male, Filipino, married,
lawyer, had an enlarged thyroid, exophthalmos and all the typ-
ical signs of toxic goiter for the past 6 years. A month ago, he
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was given RAI therapy — 6.8 millicuries. There was marked
improvement immediately after the treatment, both symptoma-
tically and objectively. There was regression of the exophthal-
mos; palpitation, restlessness and irritability were markedly di-
minished.

Three weeks after the treatment he developed auricular
fibrillation, marked weakness, anorexia, restlessness and insom-
nia. In addition, he showed Parkinson-like movements of the
upper and lower extremities. He was admitted with a temper-
ature of 37.5°C.; Blood pressure — 166/90; Pulse rate — 120;
Respiration rate — 24.

Laboratory results:

(10.25-58) 0-10-58) 10.26.68)
Sugar . ... 9 mu. ver cent 9 mz. per cent
NPN . 127 mea/L 127 mea/L.
Creatinine . 82 " 23
Cholesterol
Protein-bound iodine ......iiiiiiii 16.6 gamma oo 123 gammn
Elood pressure — normal per cent ber cent

CASE No. 4.: E.P., 53 vears old, female, Filipino, nurse,
married, has been having toxic symptoms for the past 6 months.
Exophthalimos was noted 2 months ago. She received 7.62 mil-
licuries of RAL

Four weeks later, she developed anorexia, marked weak-
ness, restlessness and intention tremors, particularly of the
lower extremities. She was anoretic and unable to sleep. Tre-
mors progressed to classical Parkinsonism with typical mask-
like facies. This set of symptoms subsided after 10 days. The
patient is now obviously well,

Laboratory results:

20-2280) (11-3-65) 1-24.58) (11.9.58)
Sodium ... . 135 mea/L W8 mea/L .. mea/L PH blood 7.4¢
Potassium . PR 32 .
Chlorides -
Sugnr . —  cont
Cholesterol - .o
Calcium - -
Phosphorous - -
PRL ... 14 gumma 16 gamma

r ceat Per cent
(11-11:68) (11.13-68) W1-1488)

Urinary 17-ketosteriods ...... 6.6 mx./24 hre. 7.6 mg./24 hre. 3.26 mg./24 hra
Blpnd pressure — norma)
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DISCUSSION

These four cases have been investigated with particular
emphasis on various biochemical parameters among which
were: protein-bound iodine, chol ol, blood sugar, calcium-
phosphorous, pH (blood), uric acid, serum electrolytes, urinary
17-KS and 17-OH steroid excretion, and electrocardiographic
examinations.

Calcium-phosphorus values seem to be perfectly normal
and no physical signs (Chvostek’s, Trousseau’s, Erb’s) sugges-
tive of hypoparathyroidism were demonstrable in any of the
patients. Blood sugar values in all the patients were completely
normal. Cholesterol values were perfectly within the normal
range in all the cases. Protein-l d iodine was elevated with-
in the first two weeks in two cases with progressive diminution
within the 3rd week. The values at the time the symptoms
were observed, however, ranged from clevated to low values.
The sernm electrolyte results were interesting. Sodium was
normal in all the cases, but potassium values were persistently
low, ranging from 2.2 to 3.5 meq/L at the period when the
symptoms were most evident. Curiously, the lowest potassium
value observed (2.2 meq/L) was in the patient with quadri-
plegia. Chlorides were perfectly normal. The blood pressure
was normal in ail the cases.

COMMENTS

Aside from the obvious background of a severe thyrotoxic
disease and equally obvious measures to suppress it, we have no
definite idea what produces this set of symptoms and how it
is produced. We can only suggest that whatever it is, it scems
to be intimately or remotely related with potassium metabolism.
One instinctively wonders if the adrenal cortex might he the
culprit, There are, however, no clinical signs that may suggest
an increased or decreased adrenocortical activity; 17-KS and
17-OH steroid excretion was normal. Moreover, we wonder
why all these symptoms have not been more frequently observed
after surgical removal of the gland. There is also the possibility
that the devel of the sy depend on the retention
in the body of substances resulting from the destruction of the
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gland rather than from the sudden removal of such substances
from the body. Another possibility is that some of the radio-
active jodine introduced may produce radicactive metabolic
by-products which act on liver cells and result in the produc-
tion of the symptoms. The level of radioactivity alone, however,
does not seems to be a very important factor, for two reasons;
(1) we have given much bigger doses for patients with cardio-
vascular complaints without observing this phenomenon and
(2) the syndrome appears when radioactivity detectable in the
liver is almost negligible. The marked anorexia observed with
these patients suggest that the liver is somehow involved, It
is also possible that these patients may have from the very
onset some form of sub-clinical Parkinsonism. Even in such a
situation, however, one can not ignore the fact that some bio-
chemical event occurring in these patients has contributed to
making this Parkinsonism clinically manifest.

We feel justified in describing the set of symptoms as a
syndrome for a number of reasons:

1. If it is a thyroid storm, then we may have here some
biochemical data relative to a heretofore very vague syndrome,

2. In view of the almost classifical Parkinsonism that is
observed, a study of the syndrome, may help considerably in
elucidating the heretofore obscure problem of Parkinsonism.

3. In view of the consistent hypokalemia, one wonders at
the wide possibilities for investigation.

SUMMARY

This paper covers our observation on four cases which we
feel might represent some unusual observations in connection
with thyrotoxicosis and radioactive iodine therapy. They pre-
sent principally in the form of anorexia, marked weakness oc-
casionally progressing to complete quadriplegia, restlessness,
tremors later on progressing ‘Parkinson-like movement, and
auricular fibrillation. These symptoms come on -or about the
3rd or 4th week after therapy and are especially observed in
the severely thyrotoxic cases, regardless of whether or not they
have received previous antithyroid therapy. The salient fea-
tures of these cases can be summarized as follows:
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1. Al the cases uniformly presented marked weakness.
Two cases showed classical Parkinson-like movement and mask-
like facies.

2. The syndrome appeared uniformly on the 3rd or 4th
week after therapy.

3. All the patients presented significant hypokalemia cor-
responding to the severity of the manifestations.

4. All the cases were severely thyrotoxic. Two were ren-
dered euthyroid with Tapazole while the others did not have
any antithyroid preparation.

5. Calcium-phosphorus values were normal in all.

6. Cholesterol values were normal in all.

7. Protein-bound iodine values showed no rclation to the
symptoms. Some presented elevated, others normal, while still
others depressed PBI values,

8. Blood pH in a few was normal; this makes the possibil-
ity of alkalosis and acidesis coming into the picture quite un-
tikely.

9. Blood sugar was normal in all.

10. Serum sodium and chlorides were normal,

11. 24 hour 17-KS and 17-OH steroid excretion was within
the normat range,

12. All the symptoms lasted from one to four weeks with
spontaneous improvement in all cases,
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Fig. 1 A Case of Thyroxine Release Syndrome.

Fig. 2 Case No, 1.
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LYMPHOMAS AND LEUKEMIAS
Pathological and Histogenetic Aspects
ADELAIDA E. DALMACIO-CRUZ, MD.
U.P. — P.G.H. Medical Center

Lymphomas and leukemias are both malignant neoplasms
of the | ietic system. Lympl form a group of ma-
lignant tumors arising usually in multiple foci, from the lym-
phoid-reticular system. As every organ in the body normally
has lymphoid and reticular cell components, each can be a pri-
mary site for these tumors. The different organs are affected
roughly in the following frequencies: lymph nodes are involved
in 90 per cent of cases; spleen, 50 per cent; bone marrow, 20
per cent; other viscera as the liver, lungs, kidneys, and gastro-
intestinal tract, 10 per cent; and central nervous system, 0.5
to 1 per cent. Lymphomas may start as a solitary lesion and
may remain as such for a long time. As a rule, however, the
lesions are multiple from the beginning. The multiplicity of
Jesions is due to the systematic nature of the disease and usually
not to metastases. O ionally, h T, ination by me-
tastases may oceur.

Lymphomas are composed primarily of immature and/or
mature cells of the lymphoid-reticular system. For a clearer
concept of the origin of cells forming the lymphomas, let us
review the histogenetic graph below:

HISTOGENETIC GRAPH
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LYMPHOBLAST IMMATURE RETICULUM
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It is widely accepted that lymphoid and reticular cells arise
from a cell — the lymphoid-reticular cell. Lymphomas
may arise from these cells at any stage in their development.
The type of lymphoma depends on the degree of immaturity
of the cells and on the direction of differentiation. If the tumor
cells arise from the stem cell stage, a stem—cell lymphomn de-

velops; if from the lymphobl: bl Iy coma
results; if from the lymphocyte, lymphocytlc lymphosmcoma if
from the i re reticul cell, r 1 cell sarcoma, if

from the histiocytic stage, tic type of reticul 11
sarcoma. Where then is the origin of Hodgkin’s disease? For
a diagnosis of Hodgkin's disease, the Dorothy-Reed Sternberg
cell must be present. This polymorphous giant cell is but an
atypical form of the reticulum cell — a peculiar reaction to the
unknown etiologic agent of Hodgkin’s disease. Aside from this
pathognomonic cell in Hodgkin’s disease, there is much histo-
logic pleomorphism in this type, especially in Hodgkin's gra-
nuloma,

Based on the histology, lymphomas are placed under two
main groups:
1. Monemorphous
1. Stem-cell lymphoma
2. Reticulum cell lymphoma
3. Lymphoblastic lymphoma
4. Lymphocytic lymphoma
5. Giant follicular lymphoma.
1I. Polymorphous
6. Hodgkin's disease
7. Mycosis fungoides

RY

The phous group i al] the types which are
composed wholly of tumor cells. Pelymorphous group includes
the types which have inflammatory elements aside from the
tumor cells, These inflammatory elements may include inflam-
matory cells of neutrophils, eosinophils, plasma cells, histiocytes,
and fibroblasts, at times to the extent of large areas of fibrosis.
It is believed that these inflammatory cells and fibrosis repre-
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sent a favorable reaction on the part of the host to the disease.
In Hodgkin’s paragranuloma, the inflammatory elements, ex-
cept for a few, scattered, isolated Reed-Sternberg cells may
chiefly comprise the tumor. The relationship of Hodgkin's pa-
ragranuloma to Hodgkin's granuloma may be analogous to the
relationship of a primary tubercle to a fibrocaseous type of
tuberculosis. Hodgkin's sarcoma is reticulum cell sarcoma plus
Reed-Sternberg cells. Mycosis fungoides, a malignant lympho-
ma of the skin has also a polymorphous picture, similar to
Hodgkin’s granuloma.

It has been observed by many that cases of malignant lym-
phoma sometimes present features of more than one variety or
exhibit changes in type during the course of the disease. Act-
ually, this has also been the observation in the U.P.-P.G.H.
Medical Center based on autopsies and/or biopsies of patients
with malignant lymphomas. The following is a graph based
on the study of Custer and Bernhard on 1,300 cases of malig-
nant lymphomas in the Armed Forces Institute of Pathology,
Washington, D.C. This study based on biopsy and later autopsy
or on sequential biopsies of the same case gives further evid-
ence of the above observation.

INTERRELATIONSHIP OF LYMPHOMAS
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The heavy lines indicate the most frequent transitions; the
lighter lines, the less frequent; and the dotted lines, the unusual
transitions actually observed. Only about 20 per cent maintain
a pure type lesion throughout their course. Fifty-five per cent
show 2 or more types of lesion. Approximately 40 per cent of
autopsied cases having previous biopsy display a complete al-
teration of histologic pattern from one type to another. Folli-
cular lymphoblastoma or giant follicular lymphoma may follow
a benign clinical course for vears, the longest being 17 years.
At this stage, it should be differentiated from reactive hyper-
plasia of the lymph node. Hodgkin's paragranuloma may have
the same benign clinical course for vears as follicular lympho-
blastoma, but with the passage of time one type undergoes tran-
sition into other types. In general, cases tended to progress
towards greater malignancy, though this is not invariable.
These observations are of great interest because they indicate
an underlying unity in these groups of diseases. They are also
a warning against any too rigid system of classification based
on purely histologic criteria, Nevertheless, in spite of these
transitions, it is essential for the understanding of the clinical
features to recognize the existence of each type.

Abnormal reticulum cells in monocytic leukemia are some-
times indistinguishable from Sternberg-Reed cells. Repeated
observations of this phenomenon have led to the conclusion that
Hodgkin’s sarcoma and reticulum cell sarcoma are identical
and are closely allied to monocytic leukemia.

At either end of the scale lymph coma and ly
leukemia are distinct clinical entities, but there is a very large
number of cases in which a clear distinction is not possible.
The mere presence of abnormal lymphoid cells in the circulating
blood is not adequate definition because a considerable number
of cases show characteristics of lymphosarcoma for a long time
before developing a leukemia blood picture. Equally, the pre-
sence of tissuc invasion does not exclude a leukemia blood
picture. Histologically, neither the pattern of tissue nor the cell
cytology assists in making a distinction though the presence
of leukemic blood can be recognized in tissue sections. It is
only by taking into consideration everything — the clinical his-
tory, complete blood and bone marrow examinations, repeatedly
done during the course of the illness, and biopsy of different
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organs as lymph node, spleen, or liver that a definite diagnosis
can be given. At present, one can say that although two typical
disease entities can be defined, the overlap is sufficient to
suggest that they may well prove to be vanants of one basic
process. Dr. Khokhlova of the Pathol 1 Laborat
in Lenin Institute of Hematology and Blood Transfusion con-
ducted a series of experiments, wherein he injected benzol ex-
tracts of organs from leukemic patients into mice. He hrought
about the following results in the mice: leukemia alone, leu-
kemia and tumor formation, or tumor alone. This again is an
observation suggesting a close pathogenetic relationship be-
tween the two diseases, There seems to be a permeable bound-
ary line between lymphomas and leukemias, In the former,
there may be a release of immature tumor cells into the blood
stream; on the other hand, a true leukemia may present fea-
tures of Jymphoma when actual tumor formations are formed
in the different organs.
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BACTERIAL AND SENSITIVITY STUDY OF LOCAL
CASES OF CHRONIC SUPPURATIVE OTITIS
MEDIA
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and FELIPE TOLENTINO, JR., M.D.

U.P— P.GH. Medical Center
and
Institute of Hygiene
Unirversity of the Philippines

From available records in the dispensary of the Philippine
General Hospital, during the period starting from May 1, 1957
and ending in April, 1958, there were 1,026 cases of otitis media
seen and treated. Of these, 659 were of the chronic exudative
type. There were 9 cases of tympano-mastoiditis with sub-
periosteal abscess and 2 with intracranial complications ad-
mitted in the hospital. In 1957, there were 779 radical mas-
toidectomies performed in the Philippine General Hospital.
These do not include various tympanoplastic procedures done.

According to Dench (1), “We may assume that a discharge
from the middle ear, which has failed to yield to proper thera-
peutic measures at the end of three months, constitutes a symp-
tom of a chronic inflammatory process.” Chronic exudative
otitis media usually results in impaired hearing and/or grave
complications. Various predisposing tactors, such as congenital
or acquired anatomical barriers to drainage, allergy, systemic
disease and low resistance of the patient, play a big role in its
production. The exciting lactor is usually bacterial in origin.
This paper is chiefly concerned with the determination of the
kind of organisms, and their sensitivity reactions to various
drugs, that may be encountered in cases of chronic exudative
otitis media. For this purpose, cultures were made of material
taken from the middle ear of patients with chronic otitis media.

139



140 ACTA MEDICA PHILIPPINA

METHOD

The external auditory canal was carefully wiped off with
a sterile cotton applicator, The middle ear was then swabbed
with a fresh, slender sterile cotton applicator and this was im-
mersed in a tube of sterile nutrient broth. Each of the swabs
was immediately streaked on one blood agar plate and one pln.m
agar plate. A tube of th dium was also i
with each swab. Al medls were incubated at 37°C and exam-
ined after 24 hours. Colonies growing in blood agar and plain
agar plates were isolated and identified by microscopic, cultural
and biochemical characteristics. Growth in thioglycolate me-
dium was examined microscopically, after 24 hours incubation,
and again a week later to determine the presence of anaerobic
bacteria. .

The sensitivity of each organism isolated and identified
was made, using Bacto-sensitivity discs of low, intermediate,
and high concentrations, This was done by preparing pour
plate cultures of each organism and arranging 6 to 7 dises
equidistally on the surface of the medium. The plates were in-
cubated for 24 hours at 37°C, after which the results were read
as follows:

Zone of inhibition of bacterial growth in all concentra-
tions — (low, middle, high) — Very Sensitive.

Zone of inhibition of bacterial growth in intermediate and
high concentrations — Sensitive,

Zone of inhibition of bacterial growth in high concentra-
tion only — Slightly sensitive.

No zone of inhibition of bacterial growth in any of the
three concentrations — Resistant.

RESULTS

The material was obtained from 98 cases of chronic sup-
purative otitis media with drum perforations. In two of the
cases, no organism was recovered, and in three, the organisms
could not be identified specifically by smear and by culture.
This left only a total of 93 cases with culture results. The
recovered organisms are as follows:
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Organism Number of Cases
Proteus

Staphylococcus albus 16
Staphylococcus aureus _ 14
Pyocy 10
Diphtheroides ___ _ 8
Bacillus subtilis . 5
Alpha Streptococcus 2
Yeast ___.. 2
Escherichia coli 1
Sarcina lutea .. 1
Staphylococcus citreus ._. 1
Streptococcus hemolyticus 1

Total ____._____ 93

In 6 cases, staphylococcus aureus was isolated together with
other organisms; namely, with diphtheroides in 3 cases, pyo-
cyaneus in another 2 and staphylococcus albus in the remain-
ing case.

The results of the sensitivity tests are summarized in the
table below. The figures in the body of the table represent the
number of cases in which each isolated organism gave the in-
dicated reaction to the various drugs.
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Slightly sensitive C3) 4] 1} 1j—| 6| 1| 4|t
Resistant Il‘l 3| 5|23|24|12|21]13|23]24]
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STAPHYLOCOCCUS ALBUS

Very sensitive 5| 7| 3| 6| 7| 1) 5] 5| 2
Sensitive 1)~ 2] 1| 2

Slightly sensitive 1|—| 2

Resistant 2| 1) 3] 1} 1| 5| 2| 1] 4] 8|—| 8] 8} 8 8| 8] &,

STAPHYLOCOCCUS AUREUS

Very sensitive 8| 6| 6| 5| 5| 1| 8 8 1| 1 1 1’72 2|1 li
Sensitive —i 2 3l 2 a|—| 2} 4|~ 1|
Slightly sensitive —{ 1] 1j—|—| 3l—|—] 1 1] 1f 1j——
Resistant 21135)622591887‘139\
PYOCYANEUS

Very sensitive 3| 2| 1|]—(—| 2| 3 i
Sensitive —]—| 4] 2[—]| 3 ‘l
Slightly sensitive —|—] s}—) 1] 4 1
Resistant 6l 71 1l 7l 8| 2 7| 6| 5] 8l 1l 8l o] ol o] ] 6]

In 1 case with diphtheroides, the organism was found slight-
ly sensitive to chloromycetin, dihydrostreptomycin and poly-
mixin, but resistant to the other drugs.

In 2 cases with alpha streptocaccus, the organism was very
sensitive to aureomycin, chloromycetin, erythromyein, penicillin,
terramycin and tetracyline; and sensitive to dihydrostreptomy-
cin and matromycin.

DISCUSSION

Walz, Donnelly and Babbit (2) made a bacteriologic survey
in chronic middle ear infection. Most of the cases showed mixed
infection. The prevmlmg or i were Str hemo-
lyticus and Staphy aureus. H , in those cases
where the cultures were made by intratympanic aspwatlons the
prevmlmg orgmlsms, in order of freq were the Hemoly

Staphyl aureus and Staphy) albus.

Mortimer and Watterson (3), on the basis of their studies,

doubt the importance of Staphylococcus as a primary etiologic
agent in otitis media. They considered pneumoccccus, betahe-
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molytic strept and H influenzae as the chief
offending agents. Their study was made on infants and chil-
dren of the lower age group. Material was taken from cases
of acute exudative otitis media without perforation or prior
treatment. Mention was made of the 1950 studies of Bjuggren
and Tuneval on children 15 years of age and younger, where
each patient had a myringotomy or was discharging pus from
the ear when seen. The results in 178 children were as follows:

Per cent of Total

Beta-hemolytic Streptococeus __.._. 48
P 21
C )? positive Staphyl - 12
Hemophilus influenzae 8
No pathogens 11

Total —ooeomonos 100

Dysart (4) mentions the work of Friedmann (London)
who studied experimentally otitis media in guinea pigs to de-
termine whether the principal infecting bacteria had changed
in virulence. The animals infected with Pseudomonas pyocya-
nea and Proteus vulgaris suffered most consistently, Infection
frequently caused bony destruction of the mastoid, and some-
times there was cholesteatoma formation. Pneumococcus fre-
quently caused death from meningitis but the clinical symptoms
were less frequent, Two strains of Staphylococcus albus (Coa-
gulase negative) caused no infection. None of the strains of
streptococci produced fatal infections; most of them caused
little or no suppuration.

One should note that in our series, the cases involved those
with perforations of the ear drum, We could not ascertain
which were the actual causes of the infection and which were
the contaminants. Such organi: as Bacillus subtilis, Sarcina
Jutea, diphthercides and very often Staphylococcus albus are
non-pathogenic and therefore they can hardly be considered as
the causal agents in the infection. The mere presence of the
others, although they are potentially pathogenic, is no assur-
ance that they are responsible for the infection. No efforts
were made to look for acid-fast organisms.
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There were only 4 cases in which Staphylococcus aureus
showed sensitivity to the various sulfa compounds. The rest of
the organisms appeared to be resistant to the sulfas. The pa-
tients in this series were out-patients and although they were
suffering from a chronic disease, this was the first time they
were seen in the Philippine General Hospital Dispensary. Most
of them denied any previous medication.

1t would appear from our series that the most effective
drugs for Staphylococcus albus infections are Chloromycetin
and Tetracycline, For proteus infections, the effective drug ap-
pears to be Chloromycetin. For pyocyaneus infections, dihydro-
streptomycin and polymixin seem to be the drugs of choice. One
must bear in mind though that these assumptions are based on
in vitro studies, However, they may provide clues in the man-
agement of chronic suppurative otms media. Perry (5) men—
tions that some bopxcal di t such as oi
ing penicillin, sulfc ides, a local thetic or an ihi:
mine have a high index of skin sensitization. Senturia (G)
states that “—in the treatment of ear disease, we have been
pouring into the ear canal every variety of antibacterial and
anti-inflammatory agents, As a consequence of the bactericidal
mania, Lo and behold, we have produced for ourselves a vast
number of cases of Otomycosis”.

SUMMARY

In the order of frequency, the organisms recovered in this
series were mostly Proteus, Staphylococcus albus, Staphylococeus
aureus and Pyocyaneus. Although this does not appear to con-
form with the surveys made abroad, further study is indicated
and comparison with the results of other local researchers should
be made, The majority of the recovered organisms were resist-
ant to the various sulfa compounds and to some antibiotics.
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ISOLATION OF THE PATHOGENIC FUNGUS,
MICROSPORUM GYPSEUM, FROM PHILIPPINE
SOIL

ALEJANDRO C. REYES, M.D. M.P.H.
Department of Medical Microbiology, Institute of Hygiene
University of the Philippines

During the past few years, there has been a growing in-
terest in the search for the natural habitat of the human pa-
thogenic fungi. Current investigations are directed towards
seeking an answer to the question of whether the pathogenic
fungi are obligate parasites of man and lower animals or
saprophytes that possess ability to infect susceptible individuals
under certain conditions. A perusal of the literature on the
subject, points to the soil as the natural habitat of many path-
ogenic fungi (1-12).

Interest has been focused on the search for pathogenic
fungi in soil as a result of the pioneering studies of Emmons
(1). He was the first to point to the role of the soil as a
reservoir of pathogemc fungi mcludmg those causmg systemic

and superficial i in i done by
other workers resuited in the isolation from soil of several
th ic fungi includi Allescheric boydit, Sporotrichum
henckii, Candida albi Crypt: neoformans, Cocci-
dioides immites, Histople ) . Microsporum gypseun

and Trichophyton mentagrophytes.

The saprophytic existence of the dermatophytes, the etio-
logical agents of ringworm infections, was suggested by the
case with which these fungi were grown in soil under labora-
tory conditions. Early attempts, however, to isolate the der-
matophytes directly from test soils ended in failure due to over-
growth of the culture tube by saprophytic molds. The intro-
duction by Vanbr | (12) of a selective procedure for
isolating keratinophilic fungi has made possible the isolation

M7
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of the dermatophyte fungi from soil. By placing hair filaments
on the surface of moistened soil in which Trichophyton menta-
grophytes, Trichophyton rubrum and Epidermophyton flocco-
sum had been grown, Vanbreuseghem observed that the bait
became visible overgrown by mycelium which in some cases
were seen to be penetrating the hair shafts by means of “per-
forating organs.” Vanbreuseghem examined a number of soil
samples from Belgium by this hair-baiting technic and isolated
a keratinophilic fungus which is now known as Keratinomyces
ajellot, but none of the known dermatophyte fungi. His method,
! , was ully ployed in the isclation from soil
of Microsporum gypseum by Ajello (4, 5, 6), Gordon (8), Frey
and Durie (9) and Rodriguez (10). This paper is a report on
the isolation of M. gypseum from Philippine soil using the hair
baiting technic.

MATERIALS AND METHODS

The s0il samples examined in this study came from various
parts of Manila, Makati town, Rizal, Quezon City and the
campus of the College of Agriculture at Los Bafios, Laguna.
Soil samples were collected from the sides of streets, near the
fence, near the house, under the house and in the woods. Speci-
mens were collected directly in sterile Petri dishes by scooping
up the top most layer of the earth with the bottom part of the
Petri dish. The cover was replaced after enough soil was col-
lected to half fill the container. The soil samples were pro-
cessed the same day as collected,

In isolating the dermatophyte, the technic described by
Vanbreuseghem (12) and later employed by Ajello (4) was
employed. To the Petri dish half filled with soil sample, suf-
ficient sterile distilled water was added to moisten the soil
thoroughly. About 20 to 30 ml. of water was required depend-
ing upon the nature of the soil sample. Short strands of
autoclaved human hair were placed on the surface of the moist-
ened soil. The baited Petri dishes were then kept in a drawer
at room temperature and observed over a period of 8 weeks.
Hairs that became covered with mycelium were examined micro-
scopically and cultured on a selective medium introduced by
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Georg et al, -(13) which ined 0.5 mg. loheximide (Ac-
tidione*), 20 units penicillin and 40 umts of streptomycin per
ml. of Sabouraud’s dextrose agar.

Animal inoculation was performed to determine the patho-
genicity of the isolated fungus. On a shaved area approxim-
ately 3 em. by 4 c¢cm, on the flank of a guinea pig, a heavy
suspension of 10-day old highly sporulating culture of the fungus
isolate was rubbed in with sandpaper. The sandpapering was
done very lightly so as not to cause bleeding. The animal was
kept in a separate cage for observation.

RESULTS

Of 104 soil samples examined, 28 (22.1%) yielded cultures
of M. gypseum. The time of appearance of a visible growth of
this fungus on the soil plates was very variable. In some plates
growth was visible as early as the third week, while in
others as late as the sixth week. The fungus made its
first appearance as a fine creamy down covering the hair
filaments (Fig. 1). The color usually turned to tan after
several days. The growth of the fungus upon the hair is
luxurious enough to be easily detected with the naked eye.

Microscopic examination of the hairs covered with my-
celium showed abundant ellipsoid, rough, thin-walled macro-
conidia measuring 36—61 microns -(ave. 51 microns) in length
by 7.8—12.4 microns (ave, 9.9 microns) in width and contain-
ing from 4 to 7 cells (Fig. 2). Few single-celled, oval to clav-
ate microconidia attached to the sides of hyphae were also ob-
served. Many hair filaments were seen with wedge-shaped
perforations caused by penetration of the hair with cone-shaped
masses of myeelium (Fig. 3).

Pure culture of M. was obtained by
the mycelium covered hair into Sabouraud’s dextrose agar with
cycloheximide, penicillin and streptomycin. Growth of the
fungus on this medium was fairly rapid, its colony measuring
about 2 cm. in diameter after one week incubation. The colony

S, ———
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was powdery and almost cinnamon brown in color, while the
reverse side was pale orange yellow (Fig. 4). Microscopic
examination of a young colony showed abundant ellipsoid ma-
croconidia characteristic of this species and a few microconidia
attached to the sides of hyphae (Fig. 5).

Of the 2 isolates inoculated into the skin of each of two
g-umea pigs, only one produced a. skm lesion from which the
g fungus was d ically and recov-
ered by culture. Inoculation of the fungus into the guinea
pig was followed 2 days later by an acute dermatitis. This
traumatic inflammatory reaction which subsided within a week,
was replaced by a slight induration, crust formation and small,
irregular, slightly erythematous areas. KOH mount of skin
scrapings taken during the second week of infection, showed
abundant branching hyphae in the scales. No infection of the
hairs was noted. M. gypsewm was cultured from the skin
lesion using Sabouraud’s dextrose agar with cycloheximide,
penicillin, and streptomycin. A gradual clinical recovery was
noted which was jated with the di: of the
fungus from the skin scrapings. Gordon (8) has verified on
a human subject the infectiveness of a culture of M. gypseum
isolated from one soil sample,

DISCUSSION

A survey of published literature revealed that M. gypseum
has been successfully isolated from soil by different workers
in the following places; various parts of the United States,
Hawaii, Panama, Nigeria and Canada by Ajello (4, 6) ; Cuba by
Fuentes (14) ; Australia by Frey and Durie (9) ; and Ecuador by
Rodriguez (10). Ajello reported a recovery of 31.9% for soil
samples from Tennessee and Georgia, Frey and Durie reported
12.5% from Australian soil and Rodriguez isolated the fungus
from 4 out of 10 soil samples from Ecuador. The recovery of
M, gypseum from 22.1% of soil samples from the Philippines
adds to the evidence now available which show that this fungus
is prevalent in the soil throughout the world.

The ease with which M. gypseum can be isolated from the
soil strongly suggests a saprophytic existence for this fungus.
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Definite proof of saprophytism, however, was furnished by the
report of Gordon et al. (7) on the d ion of the ch 3
istic macroconidia of M, gypseum, which never are produced on
tissues of living animals, in a soil sample from Tennessee.

Infections with M. gypseum are rare and sporadic in occur-
rence and distribution. A review by Ajello (4) of reported
cases gave only 155 instances of human infections in the United
States and 115 cases distributed among the following countries:
Argentina, Brazil, Canada, Panama, Puerto Rico, Uruguay,
Austria, Belgium, Denmark, England, Finland, France, Germ-
any, Hungary, Italy, Ireland, Netherlands, Spain, Switzerland
and Australia. Among lower animals he found on record 61
instances of M. gypseum infections, 50 of which were in horses,
4 in monkeys, 1 in dog, ¢ in cats, 1 in tiger and 1 in chicken.
In our laboratory (16) only 6 human infections with this fungus
were seen since 1950. Bocobo and Gutierrez (15) reported a
case of M. gypseum infection in 1952. There is no local report
of M. gypseum infection in lower animals.

Human infections by M. gypseum which are sporadic in
occurrence and distribution can hardly be explained by trans-
mission from one person to another. The rarity of infections
in lower animals seems to minimize their importance as the
primary source of human infections. The occurrence of M.
oypseum in a large pr ge of soil les througt the
world has placed this natural habitat of the fungus as the more
important source of infection of man and lower animals. This
view is in accord with that of Ajello (4) who made the con-
clusion—*that soil must be considered the main source of human
infections, Lower animals, thus, can no longer be implicated
as the prime source of M. gypseum. They, like man, are infected
from soil. Only infrequently are infections transmitted from
animal to animal.”

In spite of the prevalence of M. gypscund in soil, it is signi-
{icant to note that infections with this fungus are rare. Be.
cause of this, one is led to consider M. gypseum a primarily soil
inhabiting saprophyte, where—as suggested by other workers
—it takes part in the breakdown of keratinaceous materials
and only under certain special conditions can it bring about an
infection.
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So far only 2 species of derm:tophytes have been isolated
from soil, M. which is btained from soil and
T. mentagrophytes which has been reported isolated by Lurie and
Borok (11) from soil of caves and by Rodriguez (10) from
Ecuadorian soil, There are indications that some other species
of da-mawphytes may also exist as saprophytes in soil but have

bably because the methods presently
eraployed in sesrchmg for them are inappropriate.

SUMMARY

The path ic fungus M. was isolated from 23
out of 104 s0il samples (22.1%) collected from various parts of
Manila, Makati town, Rizal, Quezon City and the campus of the
College of Agriculture at Los Bafios, Laguna.

The method employed in isolating the fungus was des-
cribed.

The implication of the p of M. in a large
percentage of soil samples was discussed.
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Figure 1

Soil plate showing appearance of Microsporum gypseum on
hair filaments used as bait.

Figure 2

Profuse production of macroconidia by Microsporum gypseum
on hair filament exposed to soil, (x 150)
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Perforation of hair filament by mycelium of Microsporum
gypseum.  (x 200)

Figure 4

Cultural appearance of Microsporum gypseum on Sabouraud's
glucose agar 1 week old. (x 314)
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Figure 5

Macroconidia of Microsporum gypseum (x-500)



SERUM SODIUM AND POTASSIUM LEVELS WITH
DIETARY EVALUATION OF NON-TOXEMIC AND
TOXEMIC FILIPINO PREGNANT WOMEN*

JOSEFINA BULATAO-JAYME, M.D., M.P.H., SOLITA CAMARA-BESA.
M.D, M.S. (Biochemistry) and PACIFICO MARCOS, M.D.
Food & Nutrition Research Center & U.P.-P.G.H. Medical Center

The study of serum sodium and potassium levels in Fili-
pinos was started by one of us in 1951 (1). In “normal” adult
students, serum sodium varied from 137.4—156.5 m Eq/L, with
a mean of 147, and serum potassium ranged from 3.9—5.5 m
Eq/L with a mean of 4.7,

The present study was undertaken mainly for the purpose
of determining sodium and potassium levels in Filipino pregnant
women of both non-toxemic and toxemic groups. Simultaneous-
ly, complete dietary histories of the subjects were taken, par-
ticularly with regards to the use of salt and salty food season-
ings, in an attempt to correlate these findings with the serum
sodium level and to elicit any possible distinet differences in
dietary pattern between the two groups.

Although numerous extensive and intensive studies have
been made in recent years in an effort to establish the definite
role of nutrition in the devel t of ias of ps
not much headway has so far been accomplished. Mcst of the
investigators, however, are agreed that malnutrition plays an
important part in susceptibility to toxemia among pregnant
women, but no direct relationship between a particular nutrient
or nutrients and toxemia has as yet been agreed upon. As a
matter of fact, the mass of evidence from animal and human
studies on the relationship of maternal nutrition and reproduc-
tive performance has so far béen at best contradictory. It is
hoped that, eventually, with more studies on this controversial

* This study was supported in part by a grant from the University of the Philippines
Natural Selence Research Center.
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subject, there will evolve a pattern which will serve to pinpoint
the key to the puzzle.

The relation of dietary salt to certain diseases was noted
even as far back as at the end of the 15th century when John
of Gaddesden (2) commented on the value of salt restriction in
the treatment of heart disease. Although medical literature
abounded in the past century with reports commending this
procedure for patients with heart disease, it was only in the
present century that its value in pregnant women threatened
with eclampsia was suggested. J.0. Arnold (3) recommended
salt restriction in these patients in 1934, while K. de Shoo (4)
reported in 1937 that he was almost able to eliminate eclampsia
from his patients in Utrecht, Holland, by placing them on & low
salt regime in the second half of pregnancy. He implicated
sodium as the cause of eclampsia. Numerous similar reports on
the favorable influence of the limitation of sodium on the course
of pregnancy and labor have since appeared.

One article in 1958 that caught our interest was the radic-
ally opposing report of Robinson (5) concerning her study of
2077 pregnant women wherein there was a lower incidence of
toxemia, edema, antepartum hemorrhage and perinatal death
in the group advised to increase their salt intake as against
the group advised to decrease it. The women with early tox-
emia who were treated with extra salt improved, their recovery
being quicker and more complete when larger doses of salt
were given. Recurrence occurred when salt intake was lowered.
Though we wanted to repeat this study among Filipino preg-
nant women, we felt that there was first a need for the estab-
lishment of baselines—hence the present study.

METHODS

Pregnant patients admitted to the obstetrical service of
the Philippine General Hospital for delivery or as toxemic
cases were taken as subjects. A toxemic patient was so-called
when she had one or more of the following signs:

(1) Hypertension: diagnosed when there was a sud-
den increase of at least 15 mm, in the systolic or 10 mm.
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in diastolic blood pressure over that of a previous normal
reading; if there was no previous reading available, a blood
pressure of 130 mm. systolic or over and 90 mm, diastolic
or over, when found after the 24th week of gestation was
classified as toxemia.

(2) Albuminuria of (4-) or more.

(3) Edema which must involve the upper extremities
or the face.

(4) Convulsions and/or coma.

A total of 200 patients were covered but only 99 non-
toxemic and 97 toxemic cases are being reported since the
rest were either discharged before histories could be taken or
the blood samples obtained were insufficient for examination.

A blood sample was obtained by finger. -pnck usua]ly vnth-
in 6 hours after ad ion before treatment was
except in some foxemic cases where magnesium sulfate had
been given intramuscularly or, in a few, intravenously upon
admission. The blood sample was analyzed for sodium and
potassium using a modification (6) of the ultramicro methods
published by Natelson and Sobel.

Since it was impossible to estimate actual intakes of sodium
using the recall method of dietary history, a method was de-
vised covering eating habits of the patient with special em-
phasis on the use of salt and salty seasonings such as foyo.
patis, vetsin and bagoong. The diet recorded was the usual
dietary pattern of the patient and not any special diet recently
initiated during preg . Thus, for inst: , salt restric-
tion undertaken just before admission because of an already
rising blood pressure was not recorded. A sodium score (see
Appendix) was devised based on giving the numerical values
of 0, 1, 2, and 3 to gradations of intake from “never” ta
“always” or from ‘‘very little”” to “plenty” of these various
materials. The total sodium score of a patient was the sum
of the figures covering each material. During the dietary in-
terview, the amount and kind of foods usually taken at each
meal and as snacks were recorded. From the record, the
average daily intake of calories, carbohydrates, proteins, and
fats was then calculated for each group of patients.
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RESULTS

The subjects in the non-toxemic group ranged in age from
16 to 41 years and averaged 27 years, while those in the
toxemic group ranged from 18 to 46 years and averaged 29
vears. The mean serum sodium and potassium levels in both
groups are shown in Table 1. Although the difference in the
serum sodium level between the non-toxemic group and the
toxemic group appears slight, the rise in the toxemic group
was found to be statistically significant, it being—5.6 which is
significant even at 0.1 per cent level. However, the difference
in serum potassium levels between the two groups was not
found to be statistically significant at the 5 per cent leve] of
significance,

TABLE 1 — MEAN SERUM AND POTASSIUM in mEq.

Mean Serum _Sodlum Mean_Serum Potassium
Non- toxemic 140.70 + 4.27 (S.D.) 42 + 064 (SD.)
Toxemic 14485 + 65 (S.D.) 3.92 + 060 (SD)

Sodium scores that were obtained ranged from 3 to 33.
The minimum possible sodium score that an individual may
obtain was 0 (indicating extremely low intake of salt) while
the maximum possible was 42. The average sodium scores
for each of the two groups studied showed no significant dif-
ference (See Table II) although the score of the non-toxemic
group (11.0) was slightly higher than that of the toxemic
group (10.5). There was no correlation between the sodium
score of the non-toxemic group and the serum sodium of the
group, while the corresponding values for the toxemic group
showed a poor correlation, the coefficient of correlation be-
ing 0.2342 with 0.102 standard error of the coefficient.

Incidentally, mention may be made of the average intake of
263 domly selected h holds surveyed within the Metro-
politan Manila region -(Manila, Quezon City, Pasay and five
suburban Rizal municipalities). These households averaged a
daily per capita intake of 3.01 gm. sodium as estimated from
their three-day record of intake of salt, toyo, patis, bagoong and
retgin (7). The record covered all seasonings used for cook-
ing and at table,
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In another study by one of us, sample daily diets {(excluding
seasoning added at table) were analyzed. The day's meals;
ready to be served, were found to have a sodium content of
1.25 to 5.83 gm, with a daily mean of 3.43 + 1.115 S.D. (8). -

The other dietary findings are shown in Table II. Com-
paring these findings of both groups with the recommendations
for Filipino pregnant women as given in “Table II Recommend-
ed Daily Food Allowance by Sex, Group Activity and Age
Group” of the former Institute of Nutrition (now the Food &
Nutrition Research Center), we find that the total calories
recommended fell about midway between the caloric intake of
the non-toxemic (which was lower) and that of the toxemic
(w}uch \vas higher). The calbohydlate intakes of both groups

d the d all , while their protein (es-
pecially the animal protein) and their fat intakes were much
lower than recommended. None of the caloric or nutrient find-
ings showed any significant difference between the non-toxemic
and the toxemic groups nor any apparent correlation with the
serum sodium levels. Exception to this was the total protein
intake of the non-toxemic group which showed a correlation
with the serum sodium of the group, the coefficient of correla-
tion being + 0.972 with 0.101 standard error of the coefficient.

TABLE 11— DAILY RECOMMENDED ALLOWANCES AND MEAN
DIETARY FINDINGS AMONG PREGNANT FILIPINO

WOMEN
ded Mean Dietary Findings _
Allowances Non-Toxemic Toxemic
Sodium score 1104 +4.67 (SD.)| 10,51 +3.98 (S.D.)
Calories 2345 22500 +719 (S.D)|2430 +89¢ (S.D)
Carbohydrates (gm.) 312 3830 +133 (SD)| 418 *170 (SD)
Total Proteins (g.m.) s | eso + 2 (SD)| 67 * 47 (SD)
Animal Proteins 521 300 +175(SD)| 29 < 18 (D)
Vegetable Proteins 35 350 +131(SD)| 38 =+ 17 (SD)
1"‘«:;5:;.) 81 510 + 27 (SD)| 83 + 30 (SD)
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The relatively large standard deviati btained in the
dietary findings are to be expected and are comparable with other
similar studies. Two studies (9, 10), one on a group of obese
pregnant women using the dietary history as a tool for deter-
mining food intake, gave tically the same standard devia-
tions in their dletary data, Despite these flndmgs, Trulson (11)
in her t of methods for ok ing data for clinical
work observed that “the long-range interview of usual food
practices which will reveal previous as well as present eating
patterns is the method of choice for clinical studies.”

SUMMARY

The serum sodium and serum potassium of 99 non-toxemic
and 97 toxemic Filipino pregnant women were determined and
correlated with their food habit, regarding the use of salt and
salty seasonings and with their intakes of calories, carbohyd-
rates, proteins, and fats, data on which was taken by the recall
method. There was a statistically significant higher mean se-
rum sodium in the toxemic group. Serum potassium levels
and dietary findings showed no significant differences between
the two groups, nor any correlation between the serum sodium
levels and the dietary findings, except with the total protein
intake of the non-toxemic group which gave a positive correla-
tion with the serum sodium of the group. Dietary findings are
compared with recommended allowances for Filipino pregnant
women.
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Ususl Food Habite
Amount of salt used in

cooking.
Very little
Just enough
On the salty side
Plenty
Frequency of use of sea-
sonings in cooking.
Toyo
Never or rarely
Sometimes
Often
Always
Patis
Never or rarely
Sometimes
Often

Always
Bagoong

Never or rarely

Sometimes

Often

Always

Vetsin (Monosodium glu-
. tamate)
Never or rarely
Sometimes
Often
Always

Soda
Never or rarely
Sometimes
Often
Always

Frequency of adding sea-

soning, at table.

Salt
Never or rarely
Sometimes

Toyo
Never or rarely
Sometimes
Often
Always

APPENDIX A
Dietary History of Sodium Intake

Score
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Ususl Food Habits
Patis

Never or rarely

Sometimes

Often

Always
Bagoong

Never or rarely

Sometimes

Often

Always

4. If she eats food ehe does

not cook, does she find
it
Salty to her taste
Salted just right
Necessary to add aslt,
patis, toyo to it
after tasting it
Necessary to add ealt,
patis, toyo to it
even without tast-
ing it

5. Frequency of taking the

following medicine:

Sodium bicarbonate
Never or rarely
Sornetimes
Often
Always

Sodium salicylate
Never or rarely
Sometimes
Often
Always

Sodium sucaryi
Never or rarely
Sometimes
Often
Always

Total Score

Seare

EESETR-Y

@n o
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EVALUATION OF RADIATION HAZARDS IN THE
PHILIPPINE GENERAL HOSPITAL

F. A. MENDIOLA
Radioisotope Laboratory
U.P. — P.G.H. Medical Center

In most of our hospitals today, very little attention has
been given to radiation hazards resulting from scattered x-rays
and gamma-rays from medical isotopes. We have no knowl-
edge of how much dosage our x-ray personnel have been exposed
to in the past. The i of radiation pre ion led us
to survey the radiation level in and about the Radioisotope
Laboratory and the Radiology Department of the Philippine
General Hospital.

The Radiology Department of the Philippine General Hos-
pital has three exposure rooms. In Room I, there are three
x-ray machines for therapeutic purposes, each with its own
cave and operated at 100 kvp, 5 ma.; 200 kvp, 5 ma.; and 250
kvp, 10 ma., respectively. The nurse’s table is separated from
the exposure caves by a wooden wall. In Room II, there is
a machine usually operated at 100 kvp, 200 ma,, for diagnostic
purposes. Built in this room is a cave where about 250 mg.
of radium is kept. In Room III, there is an x-ray machine
usually operated at 80 kvp, 50 ma., also for diagnostic pur-
poses.

The cave in the Radioisotope Laboratory keeps a maximum
of about 30 me. of radioactive iodine shielded with lead blocks.

In a situation like ours where radiation monitoring is not
so well equipped yet, measurement of radiation becomes a pro-
blem, The radioisotope laboratory of the Philippine General
Hospital has a scintillation colnter for iodine suitable for our
purposes. The method was to count the incident x-ray or gam-
ma photons per second, and from this number and from the
energy of the radiation, deduce the corresponding dosage rate
in r-units.

165
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APPARATUS

The scintillation counter utilizes a Nal (TI) crystal, 34 inch
in diameter and 84 inch long, incorporating a DuMont photo-
tube no. 6292. The counter was hooked into a linear count
rate meter. The time constant of the circuit was chosen so
as to yield an overall maximum percentage error in the meter
reading of about 1%. After testing the phototube character-
istics, the operating voltage was set at 900 volts. There was
a background of about 150 counts per minute, Assuming that
this background is due to cosmic radiation, this number would
correspond roughly to 0.1 mr/hr, Evidently, the background
reading is not due to electronic noise.

Calibration of the instrument was done by computing for
the effective area of the crystal for different photon energies,
using Klein-Nishina’s formula (1) for the absorption coefficient
in the Compton range, Based on our experience, the theoretical
effective area was multiplied by a factor of 1.26 to allow for
scattered radiation in the shield. The effective area of the
crystal for iodine gamma rays which was determined experi-
mentally by the manufacturer was then checked against the
calibration formula.

METHOD

Radiation level at various spots in and about the three
exposure rooms in the radiology department and the radioiso-
tope laboratory was counted. The incident intensity is given by

NE
- A

where I is the incident intensity in ergs/cm?./sec., N the count
rate registered by the counter in counts/sec., A the effective
area of the crystal in cms?., and E the energy in ergs of the
incid diati In the ab: of information on the volt-
age waveform of the power supply of the x-ray machines, the
energy of the x-radiation was based on the peak voltage. It is
to be noted that this voltage does not always indicate the pho-
ton enmergy of the scattered beam which is usually of lower
photon energy than the direct beam.
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The dosage rate was computed from I on the basis of the
definition of the roentgen equivalent physical (rep), namely:
1 rep is that amount of x- or gamma-radiation which causes
an absorbed energy of 93 ergs per gram of tissue. Tissue is
assumed to have more or less the absorption characteristics of
water.

RESULTS

Table 1 shows the calculated dosage rate a person would
be exposed to at the corr ding places indicat When the
measurements were taken, 25 me. iodine was kept in the radia-
tion cave of the Radioisotope Laboratory. The dose rate of
about 10 mr/hr is simply an estimate since this level was found
to be beyond the range of the counter used. A good estimate
is obtained by considering the scattered radiation to be one-
thousandth in intensity compared to the primary beam. On
this basis, the values in Table 1 check with the measure-
ments (2) of the usual direct x-ray dosages involved in medical
applications,

Table 2 shows the maximum permissible level of dosage
per week for personnel. These values are determined to safe-
guard radiation personnel against immediate physiological ef-
fects. For the public, the limits shown should be divided by
10 to minimize severe genetic effects. These values are based
on the latest recommendations of the U.S. National Committee
on Radiation Protection and Measurements. In evaluating oc-
cupational hazards, conservatism is always a safe guide.

The “hottest” dose rate of 10 mr/hr in Table 1 lasts only
for less than a second for every x-ray shot. There are about
70 cases handled in room III every day, giving the personnel an
accumulated dose of about 12 mrep per day or 66 mrep per
10-hour week,

The therapeutic exposures in room I last in longer inter-
vals, Based on a continuous 40-hour week, the nurse would
receive a dose of 80 mrep per week. This number is to be
compared with the 90 mrem limit in Table 2.

At the side corridor by room II, the disinterested public
can acquire a dose of 13 mrep per 8-hour day. The conserva-
tive fimit of 9 mrem per week for critical organs of the public
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renders the corridor an unhealthful waiting place for the pa-
tients, However, this dosage of 18 mrep is negligible compared
to the dosage of about 1 to 10 rep that a patient receives in
the common x-ray examinstions.

There are no hazards in the Radicisotope Laboratory.

COMMENTS

Calculation or radiation survey does not give us a record
of dosage a particular individual has been exposed to. A more
faithful reproduction of individual exposure is rendered by a
film monitoring system. One way to encourage a film badge
monitoring service is to have one central film badge service for
the different interested x-ray and radioisotope laboratory units
in our country. It is hoped that with our consciousness of
radiation hazards, greater care will be taken in utilizing radia-
tion for medical purposes and that a record of accumulated
dosage be kept for each individual,
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TABLE 1

RADIATION LEVEL IN AND ABOUT THE RADIO-
ISOTOPE LABORATORY AND X-RAY DEPARTMENT OF
THE PHILIPPINE GENERAL HOSPITAL.

Place Dose Rate in
mrep/hour,

Radioisotope Laboratory, 25 me, iodine.

Closest approach of person to shield of
isotopes inside cave. 0.5

Qutside cave by the glass window. 0.3

Outside cave by the concrete and lead-
lined walls. background

X-ray Room 1, 200 kvp, 5 ma.

By the nurse’s table when the machines
are on, 2

X-ray Room I, 100 kvp, 200 ma.

Inside x-ray room when machines are off
(radium background) 0.5

At 2 meters from the door of radium cave
when machines are off. 2

Behind personnel shield when the machine
is on. 0.6

X-ray Room 1, 80 kvp, 50 ma.
Machines off. background

At 3 meters from the machine when it
is on, 10?7
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TABLE 1 (Continued)

Place Dose Rate in
mrep./hour.
Side Corridor by X-ray Room 1I (Public Place)
By the waiting bench just outside the
glass window of the radium cave. 1.7
By the same waiting bench just outside
the concrete wall of the radium cave, 0.5

TABLE 2

MAXIMUM PERMISSIBLE LEVELS FOR PERSONNEL.

Level per week

in mrem.
Critical organs. 90
‘Whole body ekin. 190

Hands and forearms

{fractional exposure). 1400



NOTES ON SANITARY FACILITIES IN THE
PHILIPPINES

REYNALDO M, LESACA, DR. ENG'G.

WILFREDO L. REYFS. MPH.
Institute of Hygiene
University of the Philippines

INTRODUCTION

The last five years ushered in the Philippines an expanded
rural development program which brought to the grassroots
level, the barrio, sanitary facilities for the basic needs of the
people. The sanitation phase of this program includes the
country-wide development of rmal water supply sources, such
as drilling artesian wells, impr and i of
springs, construction of piped water system and the initiation
of campaigns to provide excreta disposal facilities on a na-
tional scale. These sanitary facilities are part of a total health
program intended to bring to the people better medical care,
improved disease prevention and health promotion,

WATER SUPPLIES

Records as of June 1958 showed that there are some 14,870
separate water supply sources developed, maintained and ope-
rated by the government, serving approximately 9,243,000 peo-
ple or about 41.0 percent of the total population. Tables I to
111 give a breakdown of water supply sources classified into
piped water systems (i.e. with distribution system), “artesian”
wells and improved springs. These tables were compiled from
records and reports of the National Waterworks and Sewerage
Authority (NAWASA), the Division of Sanitation and the Sec-
tion of Epidemiology and Vital Statistics of the Bureau of
Health. Data on other individual water sources which com-
monly include open dug wells, driven wells provided with open
pitcher pumps and other types are not included because they
are not available for reference. These latter sources however,

171
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are deved nat patisfact urces of drinking water unless
the water is previously boiled or ww with some suitable dis-
infectant,

TABLE 1-—STATUS OF PIPED WATER SYSTEMS
IN THE PEILIPPINES

INDIVIDUAL SYSTEM POPULATION SERVED
FISCAL YEAR ‘Number Cumulative Number Cumulative
Total (1000's) | Total (1000%s)
Before

1954-1966 427 427 2,786 2,786
1954-1956 81 478 64 2,850
1956-1956 68 544 260 8,100
1966-1957 81 585 328 3,426
1957-1958 76 671 62 3,488

Note: Estimated population served is rounded to the nearest 1000.

The Manila and suburbs waterworks system (formerly the Metropolitan
Water Distriet) is excluded from this tabulation.

TABLE II—STATUS OF “ARTESIAN" WELLS IN THE PHILIPPINES®

POPULATION SERVED
INDIVIDUAL SYSTEMS 1000°s)
FISCAL YEAR
) Cumulative Cumulative
Number Total Number Total
Before

1954-1966xx 8,281 3,281 820 820
1954-1965 1,818 4,697 329 1,149
1956-1956 2,604 7,281 674 1,823
1956-1957 8,884 11,176 7 2,794
1957-1958 2415 13,690 604 38,398

Note: Estimated population served is rounded to the neareat 1000.
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= Artesian wells in this tabulation refen to free-flowing wells as wall
a8 non-free flowing wells. No distinction is made between true
artesian wells and deep or ahsllow wells,

xx Number of “artesian” wells before the fiscsl year 1954-1965 dou not
include some 4,700 dug and open-pitcher pump wells d be-
fore the war as they are not considered satisfactory drinking water
sources unless treatment is made.

TABLE II1—STATUS OF IMPROVED SPRINGS IN THE PHILIPPINES

POPULATION SERVED
INDIVIDUAL SYSTEMS (1000’s)
FISCAL YEAR
Number Cumulative Cumulative
Total Number Tatal
Before
1954-1955 40 40 36 3%
1954-1956 56 9% 49 -
1955-1956 98 194 63 148
1956-1957 108 302 66 214
1957-1958 314 616 191 405

Note: Estimated population served is rounded to the nearest 1000.

TABLE IV — YEARLY ESTIMATED POPULATION SERVED BY THE
MANILA AND SUBURBS WATERWORKS (FORMERLY
THE MANILA METROPOLITAN WATER DISTRICT)x

YEAR POPULATION SERVED

June 30, 1954 — 1,664,000
June 30, 1955 — 1,736,000
Tune 30, 1956 — 1,808,000
June 30, 1957 — 1,880,000
June 80, 1958 — 1,962,000

Note: Population served rouunded
to the nearest 1000.

= It is estimated that 80% of the people within the water district are
2: served by the waterworks.
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TABLE V—SUMMARY OF POPULATION SERVED BY INDIVIDUAL
WATER SYSTEMS IN THE PHILIPPINES, 1954-1958.

YEAR Estimated Estimsted Percent
(June 30) | Population Served | Total Populstion | Population Served

1954 65,306,000 21,180,000 26.0

1955 5,820,000 21,618,000 270

1956 6,879,000 21,867,000 815

1967 8,314,000 22,196,000 875

1958 9,243,000 22,534,000 410

Note: Estimated populations rounded to the nearest 1000.

TABLE Vi— SUMMARY OF INDIVIDUAL WATER SYSTEMS IN THE
PHILIPPINES, 1958.

TYPES NUMBER
Piped Water Sya. 671
“Artesian” wells 13,590
Improved springs 616

TOTAL 14,877

Tables V and VI give summaries of the total population
served by the different types of water supply sources and the
total number of individual systems under each type. Tables
VI and VIII show the status of water quallty of the mdmdua.l
water supply sources as d by ical and
bacteriological examinations, Records of the Bureau of Health
{(Water Analysis Station) show that more than one-fourth
(26.6%) of all water )| itted for bacteriol
examination indicate positive results (up to completed test) for
coliform, as of May 1959. Records as of June 1959 show that
about one—fxfth (18! 2%) of all water samples submitted for

ical and chemi i did not satisfy standards
set up by the Bureau of Health.
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TABLE VII—RES‘IJ'LTS OF PHYSICAL AND CHEMICAL EXAMINA-
TIONS OF WATER SAMPLES, MANILA WATER
ANALYSIS STATION, JULY 1968 — JUNE 1959,

° Percent of
Source of Water Total Samples | Samples Found | Samples Found
Sal'nple ined U i Y U i
Piped Water System 296 12 4.1
Springs 8 1 126
Artesian wells 27 ] 333
Deep welle 104 46 4.2
Shallow wells 28 18 67.1
TOTAL 462 84 18.2

Note: Individual water systems usually examined for physical and chem-
ical properties.

TABLE VIII —RESULTS OF BACTERIQLOGICAL EXAMINATIONS
OF WATER SAMPLES, BUREAU OF HEALTH WATER
ANALYSIS STATIONS, JULY 1968 — MAY 1969,

Source of Water Total Samples [Samples Positive Percent

Sample Examined Coliform Positive
Piped Water System 7,613 1,666 228
Springs 187 107 572
Artesian welle 1,881 567 29.6
Deep welle 878 439 503
Shallow wells 1,067 294 27.8
TOTAL 11,611 3,063 26.6

Note: Piped water systems have sbout ten samples each; others usually

sampled for bacteriologica] examination once a year.

EXCRETA DISPOSAL

Compiled reports of Provincial and City Health Officers
in_the Bureau of Health show that there are some 1,996,650
excreta disposal units in the Philippines (excluding the city
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of Manila) as of the end of 1958. It is estimated that there
are some 3,853,560 Families in 1958 (except Manila), so that
there about 51.8 percent or a little more than one out of every
two familiea with a reported excreta disposal system. Said
excreta disposal systems are classified as septic tanks, antipolo
system, bored-hole latrines, or other samitary systems. Septic
tanks usually do not have any further treatment (secondary
treatment) for the effluent and the reported other sanitary

st may not be satisfactory at all, so that the actual per-
centage of families with sanitary means of excreta disposal is
probably much less than 50 percent. Table IX gives the break-
down of excreta disposal systems according to type from 1864
to 1968 in the Philippines,

TABLE IX — SUEMARY OF EXCRETA DISPOSAL SYSTEMS, PHIL-
IPPINES, 1954-1968.x

TYPE 1954 1966 1056 1957 1958
Septic tanks £3,953 4,446 89,190 92,268 97510
Antipolo

Systems 487,083 492,370 520,208 638,468 561,649
Bored-hote

Latrine 6,234 8,892 10,131 10,267 8344
Other Sanitary

Syatems 1,088,141 | 1,176,392 | 1,377,100 | 1,431,243 | 1,899,247

TOTAL 1,625,411 | 1,751,100 | 1,906,629 | 2,070,231 | 1,996,650

Estimated To-
tal No. of| 3,622,170 | 3,680,020 { 3,737860 | 8,765,710 | 3,863,660
Families

Excreta Dis- “4.9 47.6 534 546 518

x Exclading the City of Manila.
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REFUSE COLLECTION AND DISPOSAL

The collection and disposal of refuse in the different towns
in the Philippines is generally a fumction of the Mayor's Of-
fice, the local health unit or the public works department. In
the city of Manila, a City Department of Public Services under-
takes the collection and disposal of refuse. The cities of Iloilo
and Tacloban handle their refuse by contractual services.

Refuse in cities and the larger towns is usually disposed
of by the landfill or open dump method whenever low, spacious
and cheap land suitable for d ilable. The garb-
age portion of refuse is commonly used for hog and other
animal feeding. This is especially true in the smaller towns
of the country where refuse disposal is the responsibility of
the individual household. Combustible materials are either
burned or buried in the ground. The Bureau of Agricultural
Extension has initiated a program of small scale composting
in rural areas with the help of school teachers. So far, avail-
able infe ion on refuse collection and di in the dif-
ferent towns is very scanty.

REFUSE COLLECTION AND DISPOSAL
IN THE CITY OF MANILA

The city of Manila produces an average of 850 cubic me-
ters or 280 tons of refuse daily. The collection and disposal
of this refuse is undertaken by the City Department of Public
Services. For purposes of collection, the city is divided into
fifty-one (51) districts and each district is of such size that
one tryck with a complement of four (4) personnel could cover
the whole area in eight hours. Collection of refuse is done
daily in residential districts and two to three times during the
day only in market places. As a means to improve the effi-
ciency of collection and to instill civic cleanliness into the city
inhabitants, an anti-litter ign and other ities in
the country have followed suit. However, the collection of
sweepings from some minor streets is complicated by the pre-
sence of animal-drawn vehicles,

A lendfill method is used for the disposal of the refuse
of N;mila. The present dumping ground is located in Tondo,
a low area near Manila Bay. The refuse is covered with saw-
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dust, handsprayed daily and power-sprayed twice a week with
DDT to control flies and other vermin. The refuse disposal
problem of the city of Manila appears to be the inavailability
of smtab!e dumping grounds The low areas within economical
hauling d for d ing refuse are being filled
quite fast. The city administration therefore created an Ad-
visory Committee to study the refuse collection and disposal
problem of the city and studies are underway to determine the
economical and practical refuse disposal method for the refuse
of Manila with the unavailability of dumping grounds. A pilot
composting plant is being set up to assess its practicability as
a disposal method for the refuse of Manila,

SEWAGE DISPOSAL IN THE CITY OF MANILA

The city of Manila is served by a sewerage system which
was in operation since 1909, About one-third of the city is
connected to this sewerage system. -Financial considerations
and topographical conditions in some areas however, delay the
needed expansion of the city’s sewerage services. Two-thirds
of the city therefore, have to depend on individual septic tanks,
septic wells and pail privies for the disposal of their sewage
or excreta. The sewerage system of Manila disposes its sew-
age load into the Mamla Bay without pnor treatment. The

system is under the administration of the National Waterworks
and Sewerage Authority (NAWASA). The septic tank.s sep-
tic wells and pail privies are I under the i

of the City Department of Public Services,

Septic tanks may be constructed by homeowners in un-
sewered areas in accordance with standard plans prepared by
the city. It is however to be noted that septic tank effluents
are being disposed into the streets gutters without prior treat-
ment and thereby pose potential contamination hazards to the
public. Septic well type toilets may be constructed in un-
sewered areas when the assessed value of the building does not
exceed P3000 and P5000 when the building is located in se-
wered areas. The same public health hazard is encountered
with this type of sewage disposal in the city. Records of the
city Department of Public Services indicate that there are some
13,720 septic well toilets serving approximately 68,600 people
or about 5.5 percent of the city population, as of 1956.
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Buildings located in unsewered areas having an assessed
value Jess than P1000 are required by City Ordinance to have
at least a private pail installation for excreta disposal. A
charge of P6.00 per month is made for such service. Collection
of pail privies is done daily by collectors who bring the pails
to the nearest pail deposits to be transported to disposal sta-
tions at night. The contents of the pails are dumped finally
into the sewers at the pumping stations. Records of the De-
partment of Public Services show that as of 1956, there are
about 3,388 pails serving approximately 16,900 people.

PHILIPPINE STATISTICAL SURVEY OF HOUSEHOLDS

In a survey of households undertaken by the National Eco-
nomic Council and the Burean of Census and Statistics on 2
national scale in 1956, part of the data collected included the
sources of drinking water, types of toilet facilities and the
methods of refuse disposal. Tables X to XII give the per-
centage distribution of households classified according to the
above criteria.

TABLE X — PERCENTAGE DISTRIBUTION OF HOUSEHOLDS BY

SQURCE OF DRINKING WATER FOR THE PHILIP-
PINES, URBAN AND RURAL: MAY 1956,

Source of Drinking Water | Philippines Urban Rural
ANl Sources (thousande) 3812 1,269 2,543
Percent. 100.0 1000 100.0

Shallow well, unprotected i 26.6 94 363

Shallow well, protected ! 54 4.2 690

Springs 126 45 16.6

Drilled wells, free flowing 4.0 8.2 33

Drilled wells, pitcher pump 24.0 21.0 266

Rivers, streams and lakes - 36 27 39

Stored rain water 8.0 30 3.0

Municipa) piped waler system 196 488 5.0
Others 08 038 08
Not reported 0.6 0.4 0.6




180 ACTA MEDICA PHILIPPINA

The Bulletin of the Philippine Statistical Survey of House-
holds states, “About ome-third (32%) of all households still
depend on shallow wells for their drinking water, three-tenths
(28%.) on artesian wells, and one-fifth (19.6%) on municipal
piped water systems. One out of 25 households still depend
on rivers, streams and lakes as their source of drinking water.

However, three-fourths (756%) of all households in urban
areas have artesian wells or municipal piped water system as
their ‘source of drinking water compared with only one-third
(33.8%) in rural areas. More than one-half (67.9%) of all
households living in rural areas depend on shallow wells or
springs as the source of drinking water.”
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The Bulletin of Philippine Statistical Survey of House-
holds states, “Only a little more than one-fourth '(26.0%) of
all households are said to be using sanitary toilet facilities
(Antipolo System, Sanitary Pit, and Flush System). About
forty-five precent (44.5%) reported no fixed toilet facilities.
More than one-half (52.3%) of the households living in rural
areas were reported in this category, Almost seventy percent
(67.9%) of households living in Metropolitan Manila use An-
tipolo, Sanitary pit or Flush System, while about thirteen per-
cent (12.6%) still nse the pail system.”

TABLE XII —PERCENTAGE DISTRIBUTION OF HOUSEHOLDS BY
REFUSE DISPOSAL FACILITIES, FOR THE PHILIP-
PINES, URBAN AND RURAL: MAY 1958,

Refuse Disposal Facilities | Philippines Urban Rural
Households (thousands} 3,812 1,269 2,543
Percent 100.0 1000 100.0
Burning 464 412 49.0
Compost pit 6.3 1.0 60
Throw-out 849 25.0 396
Collected 9.3 286 22
Others 26 26 27
Not reported 0.5 0.7 04

“About one-half (46.4%) of all households dispose of their
refuse by burning, one-third, by throwing it out, one-tenth have
it coll d and one-sixteenth collect it in t pits. Almost
one out of four households (23.5%) living in urban areas have
their refuse collected while the same number just throw it out,”
the Philippine Statistical Survey of Households Bulletin con-
cludes.

Tables XIII and XIV give estimates of cost of sanitary
facilities in the Philippines for a family of five and for a group
of five to ten households. Data on average cost of “artesian”
wells were obtained from the National Waterworks and Sewer-
age Authority and from the Division of Sanitation of the
Bureau of Health.
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TABLE XIII —ESTIMATED COST OF SANITARY FACILITIES IN
THE PHILIPPINES, 1959.

For a Family For a Group
Sanitary Facility of Five of 5-10 Houses
A. SHALLOW DUG WELL with six- o
inch concrete casing at least 10 ft.
deep ...
1. Open without pump . . P150 P 160
2. Covered and provided with a.
self-priming hand pump ..... . P500 71,500
B. TOILETS —
1. Septie tank . P560-P650 P 500
2. Antipolo Toilet P300 P 750
8. Pit Privy r 50 ? 160
4. Bored-hole latrine . P180 P 450

TABLE XIV-— AVERAGE COST OF COMMUNITY “ARTESIAN WELIL"
FOR 250 PEOPLE, 1959.

Depth of Well in Feet Estimated Cost
20— 30 ft. Driven ...............coiiial P 150
10— 60 ft. Drilled .......0coivvviiinianas P 950—P1,350
50—100 ft. L P £1,350—P1,850
100—200 ft. P £1,850—P3,050
200—300 ft. e, £3,050—P5,700
800—400 ft. " . E P5,700—P7,100

The National Waterworks and Sewerage Authority (NA-
WASA) is the government agency charged with the construc-
tion, operation and maintenance of waterworks and sewerage
systems in the Philippines. This government corporation was
created by Republic Act 1383. It now owns and/or has juris-
diction, supervision and control over all territory formerly em-
braced by the Metropolitan Water District as well as all areas
served by existing government-owned waterworks, sewerage
and drainage systems in the Philippines. Its jurisdiction ex-
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tends to the construction, maintenance, operation and contro!
of nonself-supporting and/or nonrevenue producing water
systems and sanitary works whether undertaken at the expense
of the Authority or through subsidy of the National Govern-
ment. However, there are a number of cities that have con-
tested the cobstitutionality of this Act and have refused to sub-
mit to its authority.

© o=
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ARTHROGRYPOSIS CONGENITA: REPORT
OF A CASE

AMBROSIO F. TANGCO, M.D., MANUEL T. RIVERA, M.D.
and ROMAN 8. IBAY, JR, M.D.
College of Medicine
University of the Philippines

Arthrogryposis congenita is a medical curiosity. It is rare
and authors who have written on it count with their fingers the
cases they have seen. We are reporting a case which was con-
fined in the nursery ward of the Philippine General Hospital.

CASE REPORT

S.J., a 35 yr. old G3P2, Filipino housekeeper from Malate,
Manila was admitted in the Obstetrical ward of the Philippine
General Hospital on June 20, 1957. She had moderately severe
preeclampsia but with no signs of hydramnios or oligohydram-
nios. After 24 hours of labor, she delivered spontaneously a
baby boy weighing 2740 grams with a head and chest circum-
ference of 33 cm. and 30.5 cm. respectively. His cry was like
the soft erow of a rooster. He had slightly narrowed fonta-
nelles but the suture lines in the skull were not fused.

The deformities presented in the upper extremities were
dorsiflexion of the wrists, flexion contracture of the elbows
and slight bowing of the right arm due to fracture of the
humeral shaft. The lower extremities showed characteristic
bilaterial hip abduction and outward rotation, flexion contrac-
ture of the knees and the heels almost touched the buttocks.
The extremities had a firm muscular tone,

The x-ray skeletal survey revealed a thin right humerus
fractured at the middle and slightly underdeveloped right ra-
dius and ulna. The rest of the skeleton was within normal
limits except for the malpqsition of the lower extremities,

Corrective casting of the lower extremities with gradual
wedging at the knee and ankle was started on the 4th week.
The upper extremities were placed in corrective splints, changed
weekly to produce extension of the elbow and the wrist.

# 185
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pwever, the course of the baby in the ward was stormy.
Feedilg'was always by gavage as the baby never sucked. He
frequently became cyanotic and febrile. There was no tra-
cheoesophageal fistula on barium examinatian of the upper gut.

On the 4th month, he developed persistent rises of tempe-
rature and died ten days after its onset. Autopsy revealed
acute bilateral pneumonia.

DISCUSSION

""Theré has been much conjecture about the etiology of this
wnd\tlo .. The theory of direct intrauterine compression has
beeri ‘advocated because some had a history of hydramnios or
oligohydramnios. On the other hand, there is also a good
reason to accept primary germ variation as the immediate
cause.”

It was Otto in 1841 who first described this entity and
termed it congenital myodystrophy Smce then it has acquxred
many sy yms, namely:
fetalis, multiple congemtal artlcular r|g|dlty and ar throgryposns
congenita, The most widely used name is the last, meaning
arthres-joint and grypos-crooked.

The synonyms have been given on account of the involve-
ment of both the skeleton and soft tissues, but primarily the
latter, “There are multiple joint contractures and periarticular
changes but there is no bony aplasia nor any evidence of pri-
mary malformation of the bones from errors of suppression or
differentiation.

The significant pathological feature is the aggregation of
fat and degeneration of muscle fibers, resembling myodystro.
phies of later life. This muscle atrophy is not due to neu-
rogenié involvement and seems to occur rather late in embryo-
nal life when the muscle fibers are already fully differentiated.
Some, however, may present degeneration of cells of the an-
terior and posterior horns of the cord and changes in the white
matter of the brain.

The outstanding clinical feature is the rigidity of one or
more 5oipts, usually a number of the larger joints. This con-
tracture never gives the impression of an absolute bony block
but is always stringy, no matter how greatly the motion may
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be restricted. The eontracture may be of r.he flexion type as
in this case or type or a k ion of the two.
The extension of the knees may be of such severity sometimes
that it resembles extreme genu recurvatum. Pain is character-
istically absent. Sometimes the overlying skin is tense and
shiny due to lack of motion producing lymphangiectasis.

Among the conditions to be differentiated from it but
rarely with difficulty are congenital club foot, scleroderma and
spasticity due to central nervous system disorders.

MANAGEMENT

There can be no generalization made as to the form of
treatment as cases differ so much in degree and type. How-
ever, by far the best results are obtained by conservative treat-
ment.

In general, the success of nonoperative management is
much greater in the very young than in the older infant. The
flexion contractures are more resistant than the extension con-
tractures. The clubfoot deformity yields better to corrective
measures than the ordinary congenital talipes because of the
atrophy of the muscles and ligaments,

The conservative means employed are traction, splints and
corrective casts. Gradual wedging of the cast is done till the
desired result is obtained.

The obstacles in the correction of the flexion contracture
as in the case discussed are the danger of subluxation of the
knee; the tension produced by the corrective efforts upon the
sciatic nerve and popliteal vessels should also be considered.

Operative treatment calls for operations upon the soft
tissues as muscle length ies and ca
and on the bones as osteotomies. Postoperatively, traction de-
vices are necessary and should be continued until the correction
is absolutely stable. To prevent deformities from recurring as
much as possible after operation, the position of correction
must be secured by braces. Exercise should also be done to
provide a powerful stimulus for the development of the greatly
wealiened muscular apparatus.
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However, in ] no is satisfactory and
when the deformities are corrected, they have a tendency to
recur. Some imp: may be cted but even after the

deformities are lessened, the muscle power is more often so
slight that joint function cannot be anticipated.
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A PATTERN OF APPROACH IN
OPHTHALMOLOGIC CLINICAL CONFERENCES

GEMINIANO DE OCAMPO, M.D,
College of Medicine
University of the Philippines

Clinical may refer to bedside, disease or patient, but the
most essential element is the patient. In a real clinical con-
ference, therefore, the patient or patients must be present.
Otherwise it becomes a “chalk” or “dry” clinic. The main pur-
pose of a clinical conference is “understanding to guide action”
on the particular patient, It is not about a disease or a case
of a disease but a patient with some disease. Next to the patient,
the most important participant in a clinical conference is the
reporter. He is the one who has thoroughly studied the patient
and should be most intimately acquainted with the facts and
details about him as well as the pertinent literature. He is
therefore also the most benefited by the clinical conference and
his preparation for it. His presentation of the case is one of
the most effective means of clinical training.

A clinical conference is a scientific forum and as such,
“truth” is above everything. The age of the doctors or the
*experiences” of the chairman should be subordinated to the
“truth.” Discussion about the problem of the patient is for
understanding and it should not degenerate into an argumen-
tation. The participants’ objective is not to win an argument
but to understand and contribute to help the patient. Dogmat-
ism therefore has little or no place in a clinical conference and
comments are made not for show or to impress the audience
but to probe into the truth about the patient.

The chairman of the clinical conference guides and checks
the reporter in his presentation of the patient and determines
the approach of the subsequent discussion as to its start, its
direction and its nature. He may clarify the issues or sum-
marize the points of the discussion. He may temper the over-
statements of some speakers and encourage the timid among
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the d to ask J but his opinions must not dom-
inate nor should his conclusion always prevail. Truth is the
aim of science and clinical conferences should be scientific.

During the past two decades, I have been following and
advocating a pattern of approach in ophthalmologic clinical con-
ferences. 1 have found it wseful and effective and probably it
has influenced in one way or another the clinical approach of
the staff of my department as well as the students that have
spent some time with us. It is therefore with the intention of
explaining this pattern of approach that this presentation is
made. Perhaps it may be tried by other colleagues of the
Faculty on any patient, any symptom or sign, any disease or
any problem for that matter.

The pattern emphasizes problem-solving and not merely
name-calling. There are four steps: the problem, the data, the
analysis and the synthesis.

Problem. — The problem of the patient is the starting point.
It is also the unknown and the very core of the ophthalmologic
clinical conference. The main problem and the minor problems
as given by the patient may not necessarily be that of his ail-
ment nor is it always similar to the problem of the physician
or the reporter of the conference,

But the problem or problems must first be stated. And it
must be stated correctly and accurately, otherwise there is noth-
ing to solve nor would it be worth solving. For example “blur-
ring of vision" may be stating the problem but it is not as
rightly and concisely stated as “slowly progressive, painless
blurring of far vision of the left eye.”

Data., — The data should be factual and not mere opinions
nor assertions, Objective, measured and controlled data are of
more value than subjective, uncontrolled approximations. Train-
ing in the gathering of data about a patient is one of the most
important phases of modern ophthalmologic instruction. It often
requires demonstration, checking and the use of complicated
delicate instruments.

Hence the reliability and sufficiency of the data must be

carefully assessed during the conference. They should be clearly,
accurately and orderly but briefly presented. Verbiage is dis-
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couraged. Lastly they should be ably summarized with em-
phasis on the relative importance and pertinence to the prob-
lem or problems on hand.

Analysis, — Discussion of the data must be factual, specific
and objective in order to understand the problems of the pa-
tient. Hence the discussion does not start with the diagnosis
but with the “where” of the problem. Then comes the “what”
and the “how.” The “why” which is often the most uncertain,
follows, The name-calling or diagnosis comes the last. This is
the reverse of the order in the usual clinical conferences where
the reporter starts the discussion with the diagnosis or eponym.
For example, one may start the discussion by calling the case
Haradas’ disease. Then he proceeds to fit the particular patient
to the textbook, academic, genera! description of this disease
entity. We must be reminded that textbook description of dis-
eases are not those of any particular case but are nonspecific
to fit a group of cases. Often the data of the particular patient
does not fit any such generalized condition or conditions. The
literature about the case are guides for comparison but not
goals to conform with. On the other hand in the approach we
are following, the factual data on hand about the patient are
analyzed to understand the problem a.s we]l as to serve as the
bases of what; ) is or approxi-
mate name may be given later on to the condition.

Synthesis-Diagnosis. — The naming of diseases is different
from its classification. Nomenclature is often of historical ori-
gin and there are many diseased conditions named after the one
who first reported a case or cases of it, Classification of dis-
eases is an attempt to put order out of the chaos of names that
have been given to diseases throughout the history of medicine.
Altho often in any two textbooks of ophthalmology, many dis-
eases are called by the same name, the authors’ classification
almost always vary. We have adopted and followed as closely
as we can the morphol logic bases for
both nomenclature and classmcahon of ophthalmoluglc diseases.
This follows our pattern of approach of determining in their
orderly sequence the place, then the nature and lastly the cause
of ophthalmologic disturbances. And our diagnosis which bears
the nomenclature and/or classification is complete or incom-
plete depending on the sufficiency of the data on hand about
the patient.
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Approach. — The pattern of approach in gathering, analys-
ing and synthesizing the data about the problem may be briefly
stated as follows: "It is the orderly series of questions about
the problem correctly and precisely stated.” The order must
not be reversed and should always be followed as closely and as
practicably as possible, It should be: 1, Where 2. What 8. How
4. Why 5. What to do. The "where” of the problem shouild be
tackled first and not the “why” nor the *“what to do.”

The diagram of the pattern may be represented by a sort
of 3 or 4 stage rocket missile.

i1 2) wat 2
E (1) WHERE ? 4‘*’,?""— (4) WHY ? J(5)WHAT T0 D02
()W g )|
li 1(3) How ?
Where, — (Localization) The art of ioning about the

problem is very important in gathering and studying the symp-
toms, I believe we should emphasize the “art of chmcal ques-
tioning” among our d Sy are tive, basic-
ally reactions difficult to deseribe and to measure and are at
best suggestive. There are leading and reliable symptoms point-
ing to the site of the lesion. For example, itching is of super-
flcml and epithelial origin; bilateral hemianopsia points to a
hi 1 lesion; night-blind; suggests a retinal path-
o]ogy and micropsia is usually retinal and rarely lenticular or
central in origin. There are however some symptoms of un-
certain and unreliable significance as to its localizing value.
At times it may even be misleading. Ocular pain is such a
symptom, Dizziness is another one. So with headache.

Signs are the mainstay in the determination of the local-
ization of ophthalmologic problems. In no realm of medicine
and surgery as in ophthalmology are signs based on more ob-
jective and direct visualization because of the transparency of
the ocular media.

There are different aspects in direct visualization of the
site of ocular pathology, We must be aware of the points of
reference in the normal eye as well as in the diseased eye.
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These are either natural or artificial. For example, natural
landmarks can be utilized in determining the site of corneal
foreign bodies, corneal opacities and corneal vascularization.
So with the lens for foreign body and opacities. The level of
retinal hemorrhage, exudates, pigmentation or tears and neo-
vascularization can be determined by taking into account nat-
ural points of reference. Artificial means can be used as points
of reference as staining with fluorescein or markers such as
the Sweet localizer for intra-ocular foreign body.

The “where” of the lesion must be pursued to the deepest
and minutest level. In no place in the body can magnifying
instruments be as much utilized as in the eye. The biomicro-
scope can magnify as much as 40 times and the Freidenwald
ophthalmoscope to as high as 100 times, However this is not
sufficient to gain an insight into the cellular level,

Measurements should be used whenever possible to serve
ag record and basis for comparison. For example the elevation
of the choked disc is measured by diopters, the site of retinal
pathology by disc diameters, the size of hemorrhage by the
spaces in the graticule of the ophthalmoscope and so forth,

The objective visualization of the parts of the eye by dif-
ferent ophthalmic instruments is based mainly on lighting and
magnification. The intensity, direction, quality (wave-length)
and the form of light are varied to get an insight as to the
optical, physical, and pathological states of the structures, Like
a microtome, light can be used to slice thin sections of living
tissues in sitn for inspection,

Intra vitam staining is also utilized to study the morpho-
logic and biologic characteristics of some accessible ocular
tissues,

Deterrents to divect visualization. — There are several ele-
ments in the act of visualization; the observer, the observed,
the instrument, the time and the place of observation. Loss of
transparency producing opacities in the cornea, lens and vitreous
obstruct the view of structures behind them. The imperfection
of the senses and the prejudices of the observer must be coun-
teracted by training while the instrument of observation must
be appropriate and adequate. The time and the direction of
observation may alter the picture of the observed.
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Shadows and Objective-Subjective Indirect Visuali —
The shadows of x-rays, the perimetry fields, dlploplla tests and
after-images are visualization with both subjective and objec-
tivé elements, Each must be utilized when needed.

Levels of L ization, — The d ination of the level of
localization must be pursued from the whole person to the re-
gion affected to the particular organ, parts of the organ and
the tissues or structures involved. If it is possible and feasible,
intra-vitam apd biopsy procedures to gain an insight into the
cellular and intracellular levels should be utilized. And further-
more, the hypothetical smallest viable urit, the reaction of Selye
should be kept in mind. I am personally convinced of its
existence,

What of the problem.—The nature of the problem may
be determined from the symptoms, signs, course, laboratory
findings and the general classification of diseases, If we have
a standard nomenclature of diseases, we do not follow a uni-
form classification of diseased conditions. I have devised a
system of general classification of diseases which may serve
as a guide in understandmg the nature of the patient’s problem.

It is based on the of : acton —»
reacton -—» reaction. Hence diseases are broadly divided inte
inf y and noninf y.

If the nature of the prok h t of as inf] Y,

the following are sought for: vadences of joflammation based
on sympwms and signs at the local site or its neighborhood.
For of inf tion in the cornea may be
found in the limbus, that of the retina may be in the choroid or
that of the optic nerve fibers in its nerve sheath. The course
and laboratory findings should also furnish evidences that the
nature of the problem is an inflammatory reaction. In addition

to the evid of the of inf ion we probe into
its kind, intensity, time of occurrence and actmty Whether the
inf ion is rising, stati y or iding or whether the

findings are those of present or post-inflammatory conditions
have to be determined.

The noninf y group of di include the con-
genital and/or d ), the lastic and the d -
tive. Developmental is really more expressive of the nature of
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the condition than congenital which simply means time of ap-
pearance. Developmentsa] is based on the presence or absence
of abnormality of form, size, shape and color or function of
structure, Neoplastic is based mainly on a loss of biological
order. If order is heaven’s first law, when it is lost there is
chaos and in the biological world there is neoplasm.

Degenerative means a loss of vitality, short of death which
is a loss of viability. It is based on intrinsic, intracellular or
noncellular disturbance of the metabolic machinery and/or me-
tabolic processes. There are different varieties of degenera-
tion, the primary and the secondary which follows inflamma-
tion. The primary degenerations include (1) the nutritional
or dystrophic based on lack of raw materials as protein or essen-
tial ingredients as vitamins, (2) hereditary or familial based
on an inherent defect of the metabolic machinery (3) acquired
defect in the boli hinery or bolic processes as

bolie di. like diab and (4) hormonal or enzymatic.

Manifestations of degeneration are based on loss or change
in: (1) function, such as decrease of transparency, (2) sub-
stance, such as keratinization or hyalinization and (3) form,
such as hypertrophy, atrophy, or pthisis. In fact in pthisis
bulbi, degeneration has passed beyond its limit into death, by
the loss of viability or “bios” in the cellular level, altho not
entirely in the organ level.

We make the reporter conscious of levels. We in ophthal-
mology try to be level-headed and level.-minded. As to the
nature or the *what” of the problem we recognize different
levels such as: (1) physical, optical, mechanical, radiational,

etc, (2) physiological, (3) biochemical, (4) biological, (5)
morphological, and (6) hological. We realize that originally
when we talk of degenerations in medlcme we often thmk only
in terms of pathological or morphol . We

are aware of deeper, more mtanglble, submicroscopic levels of
biology, biochemistry, physiology and physics and the first
changes of degeneration are in these levels. Hence modern
research use modern tools to unravel degenerations at these
levels. Awareness of the level of discussion is essential for
theé- meetings of minds,
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How.~—Another aspect of the nature of the problem is the
“how” or the mechanism. Allergy is more of the mechanism
rather than the actual cause. The vascular pathogenesis with
its attendant anoxic and nutritional effect is often evident. The
mechanical aspect of a problem is easier to figure out than the
biclogical. There are other less obvious mechanisms.

Why— (Etiology). The most uncertain and often difficult
to prove is the cause. The search for the cause of diseases
is dependent on the basic biological reaction ph of :
Acton » reacton » reaction. Usually the acton
is the target of investigation but the reaction must not be neg-
lected. The acton may be viable or living invaders giving
rise to “local infection” at the site of the lesion or “focal infec-
tion” far from the lesion. The presence, lack, deficiency, ex-
cess or abnormality of nonviable actons may be the cause of
the problem. The nonviable actons may be metabolic or dis-
integration products of viable things, chemical, physical (such
as heat, pressure), physiological like nerve impulse, and psycho-
logical,

The cause of the disease condition may however be in the
reacton ag it is affected by physiological and pathological states,
heredity, or historical and environmental factors., According to
Selye, the main cause of disease is not so much in the actons
but in the reaction which may be general or specific, normal
or abnormal, beneficial or harmful. I believe in the theory
of Selye,

While the determination of the “where” of the problem is
a narrowing and deepening procedure to the minutest level,
that of looking for the cause is an enlarging and widening ad-
venture to horizons even outside the patient. It is this latter
phase that bears the truth of the assertion that the more me-
dicine one knows the better ophthalmologist he will be. While
the ophthalmologist should know more and more of the finest
structure of the eye he can understand them only by knowing
.the general laws of biology and the basic principles of medicine.

What to do. (Management).—This is based on the Hip-
pocratic dictum, “Art is long, life is short, moment fleeting,
experience fallacious, judgment difficult.” -Management of the
problem, whether a sign, a symptom, or a diseased-condition
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will be as scientific or logical depending on how much of the
previous steps of its localization and the insight into its nature
and cause have been unravelled during the conference,

The reporter is expected to know what can be done, There
are general directions from textbooks, literature, consultants
or personal experiences, However what should be specifically
done on the particular patient of the clinical conference should
be based on “clinical judgment.” The chairman of the con-
ference is expected to have more of it.

T have tried to portray a pattern of approach in ophthal-
mologic clinical conferences. I suggest that you give it a trial
in other clinical conferences in other medical and surgical spe-
cialties. I hope you will find it fruitful.






AN EPIDEMIC OF ACUTE RESPIRATORY TRACT
INFECTION AMONG CHILDREN CAUSED BY
HA VIRUS: I SEROLOGY*

VERONICA F, CHAN, BS.HYG.. C.P.H.
and

LOURDES ESPIRITU-CAMPOS, MD., M.P.H.
Department of Medical Microbiology, Institute of Hygiene
University of the Philippines

In late July through mid-September, 1957, the Children’s
Memorial Hospital (CMH) in Banawe, Quezon City, recorded
a total admission of 142 infants and young children with acute
respiratory iliness given the diagnosis of acute bronchiolitis.
The illness was associated with sudden onset of high fever,
restl and even sleepl Among younger patients,
the manifestation of respiratory distress was observed to be
more severe while the febrile reaction was slight. On the other
hand, the older patients experienced more severe febrile re-
action and less respiratory distress. The frequency of cases
was highest in the one-month to one year age group {1}. The
CMH and the Virus Laboratory, Department of Medical Micro-
biology of the Institute of Hygiene, embarked on a collaborative
effort to study the illness. The plan was to study the disease
simultaneously from the clinical as well as the laboratory points
of view. A paper on the clinical aspects of the disease has
already been published (1).

Workers abroad have associated a number of recognized
viruses as responsible for respiratory illnesses among humans.
Aside from the various influenza viruses, agents that have ai-
ready been cited in reports are the adenoidal-pharyngeal-con-
junctival (APC) group of viruses (2, 3, 4), hemadsorption
(HA) viruses (5), and with less certainty, the croup-associat-
ed (CA) virus (6), respiratory svneytial (RS) virus (7,8).

#This study was wided by u granmt from the Nnturnl Science Resenrch tenter of the
University of the Philippines. Rescarch allotment No. 16, yoar 19%8-1959.
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Johns Hopkins (JH) virus (9), and 2060 virus (10). With
the “backdoor approach” (2) as a guide, work has been done
employing eome of the viruses mentioned. The availability of
seed virus in our laboratory dictated the use of the viruses in
our investigation.

The purpose of this paper is to present a preliminary re-
port of the immunolegical responses of the cases studied. Iso-
lation of virus will form the basis of succeeding reports.

MATERIALS AND METHODS

Serum collection: Blood i were d asep-
tically, early in illness and approximately two weeks later, from
acute bronchiolitis patients at CMH. In both instances, blood
samples were iced soon after extraction and while in transit
to the virus laboratory. After allowing the blood clot to re-
tract at 4°C., the sera were separated and stored in a -20°C.
freezer.

Out of the 29 patients ill with acute bronchiolitis that were
bled during the acute phase of illness, only 17 were subsequently
extracted for the convalescent sample. Hence, these 17 paired
sera comprised our study group.

Complement fization (CF) test:

{a) Preparation of antigen: Lyophilized adenovirus type
4 was kindly sent to us by Dr. Garrison Rapmund of the Walter
Reed Army Medical Research Center, Washington, D.C., U.S.A.
In our laboratory, the adenovirus type 4 was grown in bottles
of HeLa cells, When the cells showed sufficient degree of cyto-
pathic changes, the bottles were frozen and thawed alternately,
and this procedure was performed twice, Fluids were pooled and
centrifuged in a refrigerated International Centrifuge (Model
PR-2) at 2,500 rpm for 20 mi The clear
ampouled, sealed and shell frozen and stored at -60°C. Th|s
preparation served as CF antigen. Uninfected bottles of HeLa
cells were similarly treated and served as control.

(b) Immune serum: Rabbits used for the preparation of
immune serum were pre-bled. A series of ten biweekly intra-
venous injections were scheduled and ten days after the last,
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the rabbits were bled by cardiac puncture. Serum was stored
at -20°C.

(¢) Method: Briefly, the method employed 2 units of
antigen, 2 full units of complement, 2 units of hemolysin and
overnight fixation at 4°C. (11, 12). The highest dilution of
serum which exhibited 75% or greater fixation of complement
was considered the endpoint. Antibody rise in titer of fourfold
or greater was considered significant.

Hemagglutination Inhibition (HI) Test:

(a) Preparation of antigens: HA viruses type I and II
were sent to us through the courtesy of Dr. R.M. Chanock of
the National Institutes of Health, Bethesda, Maryland, U.S.A.
Monkey kxdney ce]ls grown in blake bottles prepared at our

g to the techni of Younger et al. (13)
were used to propagate the viruses. The monkey kidney tissue
culture fluids similarly treated as that of the adenovirus type
4 were used as antigens. Uninoculated monkey kidney cells
prepared in like manner served as controls.

Infected chorioallantoic fluids of 12-day old embryonated
eggs were sources of antigens for mumps virus and the influ-
enzs viruses: A’/FMI/47, A/PHIL/57, A/PR8/34, A/Swine-16
1976/31, A/Denver/57, B/Lee/40 and D/Sendai/52.

(b) Tmmune serum: Immune sera were prepared in big
roosters that were pre-bled. Ten days after a series of intra-
venous injections, the roosters were test-bled. If satisfactory
titers were obtained, the roosters were exsanguinated by car-
diac puncture. Sera were stored frozen at -20°C. without pre-
servative.

‘(¢) Method: The sera were pre-treated with trypsin in
phosphate buffer pH 8.2 and inactivated at 56°C. for 30 minutes
(14). Guinea pig erythrocytes were used in the HI test of the
HA viruses allowing the erythrocytes to sediment at 4°C. and
the test read by the pattern method after 2 hours (5). With
the influenza viruses, fowl erythrocytes were employed, sedi-
mentation taking place at room temperature and the test read
by the pattern method after one hour. As in the CF test, a
fourfold or greater rise in antibody titer was considered signi-
ficant.
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RESULTS
Complement Fization

Paired sera obtained from 17 children with acute bronchio-
litis were tested for development of complement fixing anti-
bodies against adenovirus type 4. Results are summarized in
Table 1. Only one out of 17 cases showed a significant rise in
CF antibody titer.

Hemagglutination Inhibition:

For the purpose of economy on serum samples, only the
convalescent phase of the 17 paired sera were tested by HI test
against the following influenza viruses: A'/FM1/47, A/PR8/34,
A/Swine-15 1976/81, A/Denver/67, and B/Lee/40, In no sin-
gle instance was an antibody titer greater than 1:8 of serum
dilution,

A/Phil/87, an Asian influenza strain isolated in our labo-
ratory and found to be closely related to A/Jap 305/57 was
used in HI test with the 17 paired sera. Table 2 presents the
data of HI tests performed with the 17 paired sera. In all in-
stances, appreciable antibody titers were shown to exist starting
8t a serum dilution of 1:16. Out of the 17 pairs tested, 1
case showed significant increase in HI antibody titer.

HI antibody levels against HA-I (para-influenza 3) and
HA-II (para-influenza 1) (15) were determined from the 17
cases of acute bronchiolitis, Because of the relation that exists
between the HA viruses and Sendai and or mumps virus (5),
the latter viruses have also been included in the tests. Table
2 summarizes the data. As may be seen from Table 2, out of
17 cases, 3 showed a significant rise in HI antibody titer against
HA-L, and another against HA-II. Of interest to note is the
presence of a significant rise in HI antibody titer against
A/Phil/57 and HA-II in the same patient (No. 10 C.R.). Very
low antibody levels have been exhibited in all cases against
mumps and Sendai viruses.
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DISCUSSION

With the ad: iruses sharing i ! t fix-
ing antigens (16) the CF test employing only one type of
adenovirus as an antigen proves a serologic test of value in the
d ion of the exist: of an i ion caused by any of the
other known types (2). Studies made by Heubner et al. (2)
showed that more than 70% of persons infected with any given
strain showed fourfold heterotypic rises against other antigenic
types. The likelihood that a type of an adenovirus is the prob-
able etiologic agent of this epidemic of acute bronchiolitis is
not great since only one out of 17 cases manifested a significant
antibody rise,

It must be mentioned that cases of acute bronchiolitis ap-
peared at a time when the new A/Asian influenza/57 strain
was circulating. One patient (No. 10) with significant anti-
body rise against the Asian strain may very well have been a
true case of influenza. The HI antibody titers of all cases
studied reflect recent exposure to the Asian strain of influenza
epidemic of 1957 which occurred before the outbreak of the
acute bronchiolitis epidemic.

Five out of 17 cases showed a significant rise in antibody
titer against the HA viruses, one of the 5 showing a significant
rise to both Asian strain and HA-II and is probably a case of
double infection. Chanock et al. (5) in a recent publication,
incriminated the HA viruses, with HA-I significantly more
prevalent among infants and young children with respiratory
illnesses such as febrile pharyngitis, acute bronchiolitis and
pneumonias, inasmuch as half of the cases studied yielded
HA-I virus in their throat swabs. In reexamining the paired
sera of cases obtained, we found that not all were ideal speci-
mens for testing as far as time of collection is concerned. In
some of the cases, there is tendency to manifest a significant
antibody rise but this probably did not become evident because
the acute phase sera were extracted too late in the course of the
disease. Because of this limitation, the authors with calculated
optimism entertain the possible relation of the HA-I virus as
etiologic agent in this epidemic of acute bronchiolitis.
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Further and more extensive controlled studies to corrobo-
rate our findings regarding the HA viruses will be the subject
of a future work,

SUMMARY

A rough immunological screening was performed on 17
acute bronchiolitis cases. :

Tests employed were CF against adenovirus type 4 and HI
against the various influenza viruses: viz, A’/FM1/47, A/
PR8/34, A/Swine-16 1976/31, A/Phil./67, B/Lee/40 and D/
Sendai/52; the mumps virus, HA-I and HA-IL

.The likelihood that a type of an adenovirus as the prob-
able viral etiologic agent of this epidemic of acute bronchiolitis
is not great since only one of 17 cases gave a significant anti-
body rise in titer.

The possible role of the various influenza viruses have
been eliminated,

The ible etiologic relation between the HA-I virus and
acute bronchiolitis is suspected based on the observation that
four (4) of the seventeen (17) cases tested or about one-fourth
showed positive results, but further and extensive controlled
study is needed.

ACKNOWLEDGMENTS

Grateful acknowledgment is dve to Dr. Fe del Mundo,
Director, Children’s Memorial Hospital, who made possible
the collection of clinical specimens. The authors wish to thank
Dr. Potenciano R. Aragon, Head, Department of Medical Mi-
crobiology, Institute of Hygiene, for his suggestions in writ-
ing this paper. The technical assistance of Mrs. Gorgonia T.
Ocampo is greatly appreciated.



—

w

o

IS

@

-

®

©

SEROLOGY IN ACUTE BRONCHIOLITIS 205

REFERENCES

. MUNDO, F. del, SORIANO, L., AFRICA-JULIANO, L., MATAWA.

RAN, A, and SIAZON P.: An Epidemic of Bronchiolitis in
Infants in 1957, Jour. Phil. Med. Ass, 12:729-735, Dec. 1958.

. HEUBNER, R.J., ROWE, W.P., WARD, T.G, PARROTT, R.H,, and

BELL, J.A.: Adenoidal-Pharyngeal-Conjunctival Agents; a- Newly
Recognized Group of Common Respiratory System Viruses, New
England Jour. Med., 251:1077-1086, 1354.

. PARROTT, R.H., ROWE, W.P.,, HEUBNER, RJ., BERNTON, HW.,

and McCULLOUGH, N.B.: Qutbreak of Febrile Pharyngitis and
Conjunctivitis Associated with Type 8 APC Virus Infection, New
England Jour. Med., 251:1087-1090, 1964,

. HILLEMAN, M.R., and WERNER, J.H.: Recovery of New Agent

from Patients with Acute Respiratory Illness, Pro. Soc. Exper.
Biol, and Med., 85:183-188, 1954.

CHANOCK, R.M., PARROTT, RH, COOK, K., ANDREWS, BE,
BELL, J.A., REICHELDERFER, T., KAPIKIAN, A2, MAS-
TROTA, F.M, and HEUBNER, RJ.: Newly Recognized Myxo-
viruses from Children with Respiratory Diseases, The New Eng-
land Jour. Med., 5:207-213, Jan. 30, 1958.

. CHANOCK, R.M.: Association of a New Type of Cytopathogenic

Myxovirus with Infantile Group, The Jour. Exper. Med., 4:556-
675, Oct. 11, 1956,

- CHANOCK, R.M., REIZMAN, B. and MYERS, R.: Recovery from

Infants with Respiratory Illness of a Virus related to Chimpanzee
coryza Agent (CCA) I Isolation Properties and Characterization,
Am. Jour. Hyg., 63:281-290, Nov. 1957.

- CHANOCK, R.M., and FINBERG, L.: Recovery from Infants with

Respiratory lliness of a Virus related to Chimpanzee Coryza
Agent (CCA). II. Epidemiologic aspects of Infection in Infants
and Young Children, Am. Jour. Hyg., 63:291-300, Nov, 1957.

- PRICE, W.H.: The Isolation of a New Virus Associated with Res-

piratory Clinical Disease in Humans, Proc. Nat. Acad. Sei, 42:892-
896, 1956. -

. PELON, W. MOGABGAB, W. J., PHILIPS, 1.A., and PIERCE, W.E.:

A Cytopathogenic Agent Isolated From Naval Recruits with
Mild Respiratory Illnesses, Proc. Soc. Exper. Biol. and Med.,
94:262-267, 1957.

14, BENGTSON, LA.: Complement Fixation in the Rickettsial Diseases

Tecbnique of the Test, Pub. Health Rep., 59:402-405, 1944.



14.

=

ACTA MEDICA PHILIPPINA

. BEEMAN, E.A, HEUBNER, RS, and COLE, RM.: Studies of

Coxsackie Viruses. Laboratory Aspects of Group A Viruses, Am.
Jour. Hyg., 55:83-107, 1952.

. YOUNGER, JS Monollyer Tlu\le Cultures. 1. Preparation and

Di d Monkey Kid-
ney Cells, Proc. SM: Exper. Blol and Med., 85:202-205, 1954.

KEITH, EJ.: “Influenza”, American Public Health Disgnostic Pro-
cedures for Viruses and Rickettsial Diseases, 2nd ed. New York,
1966,

. ANDREWES, C.H, BANG, F.B, CHANOCK, R.M. and ZHDANOV,

V.M.: Para-Influenza Viruses 1, 2, and 3: Suggested Names for
Recently Described Myxoviruses, Virology, 8:129-130, 1959.

. ROWE, W.P,, HEUBNER, R.J., HARTLEY, J.W.,, WARD, T.G. and

PARROTT, R.H.: Studies on the Adencidsal-Pharyngeal-Conjunc-
tival (APC) Group of Viruses, Am. Jour. Hyg., 61:197-218,
March 1955.



SEROLOGY IN ACUTE BRONCHIOLITIS 207

TABLE 1

RESULTS OF CF TESTS WITH 17 BRONCHIOLITIS
CASES TO ADENOVIRUS TYPE 4

Days Serum_taken
Patient Age  [Date Onset| “following Onset |CF Antibody
(Months) | of Illness of Il Titer
1. J.C 5 9-4-67 6 0
(Male) 20 0
2. G. C. 23 8-26-67 5 0
(Male) 16 0
3. H.C 1 9- 1-67 8 0
(Female) 13 0
4.C.C. u x x 0
(Female) 0
5.J. C. 30 9- 9-57 1 ]
(Male) 3 o
6. L. H. 1 8-20-57 13 0
(Female) 18 0
7. A J. 12 8-27-67 6 1:256
(Male) un 1:266
8. M.L. Jr. 1 9- 1-67 8 0
(Male) 13 1:64
9. L. R. 4 8-27-67 3 [
(Female) 10 0
10. C. R. 12 8-31-57 2 0
(Female) 1 18
1. J. s, 9 8-24-57 10 [
(Male) 19 0
12. E. SJ. 2 . 9- 1-57 8 0
(Female) 16 0
13. L. SJ. 2 8-30-57 4 0
(Female) 1 o
14. B. S. n 8-28-67 2 1:16
(Male) 9 1:8
15. JM. S. 4 8-26-67 5 0
(Male) 15 0
16. BB. V. 3 8-21-67 9 0
(Male) : 18 0
17. D. V. 4 5 o
__(Male) | L 12 10

0 —Less than 1:8 dilution.

x — The patient was first admitted at the CMH June 15, 1957, and re-
pdmitted with the same com%mnu September 4, 1957, at which date
the patient was bled for 1st Iood sample On September 15, 1957, a
second blood sample was withds
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NURSERY NEONATAL MORBIDITY AND
MORTALITY IN THE PHILIPPINE
GENERAL HOSPITAL

ARTEMIO P. JONGCO, M.D. and ROSA SEVILLA-CABRERA, M.D.
U.P.— P.G.H. Medical Center

The importance of maternal health or the immediate en-
vironment of the fetus whlch influence the flrst few days of
life cannot be over d. The 1 growth and de-

] t helps in determining the ulti health of the child.
The different maternal factors affecting the fetus during preg-
nancy and the difficulties it undergoes during birth influence
the newborn (1, 2). For this reason, good prenatal care which
ensures a healthy environment for the fetus can better assure
the optimum growth and development of the latter,

MATERIAL

The cases studied were the newborn from the nursery of
the Philippine General Hospital. The average hospital stay of
the full term normal babies is 2 to 5 days while those of the
abnormal and Cesarean babies is 10 to 12 days. The smaller
prematures stayed a little longer but no baby over 30 days
of age was included in the series.

The aims of antepartal care with regard to the fetus are
(a) reduction of prematurity, stillbirth and neonatal mortality
rates and (b) optimal health in the newborn (8). The follow-
ing table shows the neonatal mortality from 1955 to 1958.

Table 1. NEONATAL MORTALITY IN THE NURSERY OF THE
PHILIPPINE GENERAL HOSPITAL, 1965-1958

1955 1956 1957 1958

Tota) Live Births 7891 8669 8121 8631

Total Deaths 372 320 398 389
Mortality per 1000

Live Births 466 874 417 45.0

209
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The neonatal mortality rate shown above is much higher
than thase reported by other workers (3, 4, 5, 6). The next
table gives the pr and term I deaths for the
years 1956 and 1958,

Table 2. NEONATAL DEATHS FOR 1966 AND 1968

1956 1958
Total Stillbirths 180 236
Total Livebirths 8669 8631
Full Term 7680 8126
Premature 869 506
Neonatal Deaths
Full Term 57 84
Premature 263 305
Neonatal Death Rate
Term 0.7% 1.0%
Premature 30.3% 60.4%

An examination of the records of the stillbirths show that
majority of the mothers had no adequate prenatal care. Many
had only one or at most three consultations in the last trimester
of pregnancy while some had none at all. Only those with
chronic disease visited their physicians oftener but in many
instances were also not adequately managed. In fact, many
were malnourished, with nutritional edema, iron deficiency,
anemia, vitamin deficiency, hypoproteinemia, dermatosis of all
sorts, pulmonary tuberculosis, heart and renal diseases. It can
readily be seen that some of these stillbirths could have pos-
sibly been avoided with more adequate prenatal care (7).

Tsble 3. MATERNAL FACTORS CONTRIBUTING TO
PREMATURE DELIVERIES

1954 1955 1957
Toxemia of Pregnancy 87 (20.6%) 75 (23%) 93 (23%)
Multiple Pregnancy 47 (17%) 42 (12.9%) 38 (94%)
Placenta Previa 33 19 43
Premature Labor 10 1 26
Cardiovascular Disease 6 5 12
Abruptio Placenta 5 4 9
Early Rupture of Bag of Watera 8 6 14
Abnormal Presentation of Fetus 10 4 9
P.T.B. & Other Illnesses (Chronic) 5 7 12
Unknown Causes 132 147
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From Table 2, it can also be seen that the death rate in
premature infants is 50 to 60 times those of the full term in-
fants. It can be safely said that if we can reduce prematurity,
we will lower infant mortality. It is therefore pertinent to
review the different maternal factors that contributed to pre-
mature deliveries to find out if some of them are preventable.

About 23 to 29.5 percent of the premature births were pre-
cipitated by toxemm of pregnancy. This is rather high because
in other of preg is no longer a frequent
contributory factor to prematurity (3). It will also be seen
that multiple pregnancy ranks second to toxemia as a contri-
buting factor to premature delivery. If we can but lower
maternal toxemias to prevent premature labor and if we can
also prwent premature delivery in multiple pregnancy by early

s0 that the i will accept proper care, then we
will reduce neonatal mortality rate in the Philippines.

It will be interesting to review the diseases of the newborn
to kmow if some of them can be prevented.

Table 4. NEONATAL MORBIDITY FOR 1956 TO 1958

DISEASES 1956 1957 1958
Congenital Pulmonary Atelectasis 61 58 ki
Bronchopneumonia. 53 n 64
Aspiration Pneumonia 36 39 16
Pulmonary Hemorrhage 256 19 15
Congenital Malformationa 26 20 21
Hyaline Membrane with Resorption
Atelectasis 26 19 16
Infectious Diarrhes 14 22 1
Intracranisl Hemorrhege 19 2 21
Selerema Neonatorum 7 14 12
tra-abdominal Hemorrhage 7 6 2

6 8 1

6 2 4
Htmorrhlge of the Newborn 5 4 3
Asphyxia Neonatorum 4 6 12
ABO Incompatibility 2 0 0
Brachia! Plexus Injury 3 4 6
Fractures 3 5 6
Conjunetivitis 2 0 3
Suppurative Meningitis 0 1 0
Septicemia 1 [ 1
Undiagnosed 11 15 21
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Table 4 shows a high incidence of infection, a condition
that is not only pr ble (8), but h even if present
can be bated with antibiotics and chemoth
peutic agents if recognized and treated early. A fairly good
number of the diseases are due to difficulties in delivery. Bet-
ter judgment and timely intervention by more expert hands
will surely prevent many of these accidents (9), and thus re-
duce neonatal mortality rate.

Even the autopsies of 319 newborns in 1968 corroborate
the high incidence of infection and trauma.

Table 5. CAUSES OF DEATHS, 1966(10)

DISEASES Number Percant
Interstitial Pneumonia 3 0.94
Bronchopneumonia (lobular) 39 12.23
Aspiration Pneumonis 7 11.60
Hyaline Membrane 46 14.42
Pulmonary Atelectasls

Partisl 8

Massive 56 1724
Pulmonary Hemorrhage 62 19.44
Pulmonary Abscesses 5 158
Hemothorax 1 0.31
Empyems Thoracis 1 0.81
Hemorrhage in the

Adrenalg 17 6.3¢

Kidneys 9 282

Liver 10 814

Spleen 3 0.94
Intracrenial Hemorrhage 11 343
Congenital Anomaliea 8 261

Cyclopa (1)

Anencephaly (1)
Horseshoe Kidney (1)
Biliary Atresia (1)
Intestinal Bands (1)
Intestinal Atresia (1)
Heart Digeases (2)

Ulcers, Stomach 2 0.62
Peritonitis 4 1.25
Primary (2)

Sec. to volvolns (1)
Sec. to Diverticulum (1)
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DISEASES Number Percent
Omphalitis 2 0.62
Infectious Hepatitia 1 031
Meconium Peritonitis 1 031
Focal Pancreatitis 1 031
Erythroblastosis 1 031

A review of the different causes of deaths easily reveals that
about 30% of these was due to infection of some sort. Wheth-
er the infection was contracted prenatally or postnatally, the
fact is, our mortality due to this condition is much higher than
those reported from other progressive countries of the world.
Some of these infections are not only preventable, but if they
cannot be pro d, early di; is and proper tr will
save some of these newborn babies. Then, if you add to these
infections, the hemorrhages in the bram and other organs which
are idable in many inst: mortahty rate in the
Philippines will significantly go down.
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WEIGHTS OF APPARENTLY WELL
FILIPINO INFANTS

VICTOR TANTENGCO, M.D., RUTH ALICE DAVIS*, M.D., M.P.H.
and
AMANDA VERGARA-VALENZUELA, M.D., M.P.H.
Institute of Hygiene
University of the Philippines

This study was primarily intended to provide weight
standards for a study on mortality from diarrhea-enteritis
among infants in Manila whose nutritional status needed to be
evaluated.

This paper is an account of the methods used and the re-
sults of collecting weight measurements of children during their
first year of life.

Estrada and Cancio(1), conducted a similar study in 1951.
They used a total of 2482 infants enrolled in the Well Baby
Clinic of the Department of Pediatrics of the College of Medi-
cine, University of Santo Tomas. Weight and height readings
at birth, at 2 weeks and for every month of age thereafter up
to 12 months were presented. We did not use their resuits
for several reasons. First, we honestly believed we might be
able to get measurements of children under two years of age
to which age group the diarrhea study subjects belonged. Pre.
liminary examination of child records in two health centers
revealed that there was a sad dearth of measurements beyond
infancy; we had to abandon this plan. Secondly, it was felt
that a more representative group of children than that served
by one clinic could be studied. Sex specific measurements were
also preferred as it was the intention to use the weight to help
evaluate the nutritional requirements of each boy or gir! in the
original diarrhea study.

Del Mundo and Adiao(2) published weights and heights as
well as head and chest measurements of Filipino newborns.
Again, we needed to have data beyond the newborn stage. It

A‘sﬁistnn! Professor from John Hopkins' Schoal of Hygiene
alth.

* Visiti
and Publie

215



216 ACTA MEDICA PRILIPPINA

was, therefore, decided that data be collected for use in the
enteritis project.

MATERIALS AND METHOD

The records of 836 infants from four hospitals and three
health centers were examined and weight measurements from
birth, at monthly intervals, to the 12th month of age were
collected. A set of criteria was formulated and served as guide
for the inclusion of infants in the study. The choice of well
baby clinics and health centers was based on the availability
of records. The project was originally planned to include
babies up to two years; however due to the diminishing num-
ber of infants and children reporting to the clinics from the
7th month and after, it was deemed unnecessary to collect data,
insufficient to be of any use, beyond the first year of age.

The criteria for inclusion of an infant in the study were:

1. A well child one year of age or under:

An infant free from illness during his lifetime, or a
child with 1-2 days low grade fever, 5-6 mild respira-
tory tract infections, and/or 2 mild gastro-intestinal
upsets during the year may be considered well. For
determining the degree of severity of the infection of
the respiratory tract, the occurrence and frequency of
coughing and the duration of the illness are taken into
account, A mild gastro-intestinal upset should not last
more than 2-3 days, nor cause noticeable dehydration,
loss of appetite or behavior changes,

Measurements of the child can be utilized up to the
time of occurrence of any severe illness.

2. Only infants born on or since January 1, 1952 would
be included in the study. The year 1952 was arbitra-
rily set as we wanted to get as comparable a group of
infants as we could to our diarrhea group who were
born within the last five years.

3. Gestation age of at least 35 weeks or a birth weight
of at least 2275 grams or 5 pounds.

4. Each clinic record to be included must contain the fol-
lowing information:

a. date of birth
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length of gestation or birth weight. If this is not
in the child’s record, it may be in the mother’s
chart. If no information is available in the latter
chart, a statement whether the child is full term
or premature is made in the baby’s record.

. reasonably complete morbidity history of child for

life span prior to each weight measurement. (The
morbidity history may be summarized as a brief
monthly evaluation by clinic physician or pediatri-
cian). The child may be considered well in the
absence of health evaluation if such lack does not
extend to a period beyond 3 months. Each baby
may have one record for the well baby clinic and
another for general clinic; in which case, both re-
cords have to be inspected.

. only weight measurements done on a beam balance

would be considered. These need not be available
for each month for each child. (Obviously only
weights taken in the clinic, except birth weight,
which may be taken upon home visit, were includ-
ed). A number of measurements taken by nurses
during home visits had to be discarded as these were
measured by instruments other than the beam bal-
ance in the clinic. If two weights were recorded
in one month, we took the measurement with an al-
lowance of plus or minus 10 days taken closest to
the last birthday; e.g. a child born on June 2, 1952
may be weighed July 10 and July 20; the weight
taken on July 10 is used and recorded for one month
of age.

e. sex of child.

Records of infants seen at the following hospital well baby
clinics and health centers were examined and used in the study:
Maternity and Children’s Hospital
Philippine General Hospital
St. Luke’s Hospital
University of Santo Tomas Hospital
San Francisco del Monte Health Center
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6. Novaliches Health Center
7. Rosario Reyes Health Center

The number and percentage of infants and measurements,
excluding birth weight, by source, for separate and combined
sexes; and the median weights for each sex, according to age,
are shown in the different tables.

Table 1 shows a breakdown of the number and percentage
of the infants by source of records. The number from hospital
well baby clinics comprising 81.7 per cent of the total studied,
outnumber by more than four times those from the health cen-
ters. By and large, the total number of deliveries from these
hospitals far exceed those from the city and suburban health
centers; hence, the greater number of records to choose from.
Although health centers had many well kept records, several
could not be used because they fell short of the requirements
for inclusion of a record in the study.

TABLE 1

NUMBER AND PERCENTAGE OF INFANTS, BY SOURCE

A Percent of
HOSPITALS Males Females Both Sexes Grand Total
Philippine General Hospital 136 101 237 28.8
Maternity & Children’s
Hospital 94 88 182 221
8t. Luke's Hospitsl 80 86 146 176
U.S.T. Hospital 61 48 109 132
TOTAL 87 802 673 817

HEALTH CENTERS

Novaliches 26 26 61 82
San Francisco del Monte 40 32 72 87
Rosario Reyes 15 12 27 3.3

GRAND TOTAL 462 37 823 99.9

Table 2 shows a total number of 2141 weight measure-
ments, excluding birth weights, from the records of 823 infants.
Each child may have one, sometimes two or more measure-
ments taken at various intervals, which were utilized in the
study. Hence, the measurements are neither strictly cvoss-
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sectional for the group, nor longitudinat; but a bi of
both, The original plan was to collect at least 100 measure-
ments for each month of age, but this did not materialize be-
cause of the d of children reporting for check-
up during the second half of infancy.

TABLE 2
NUMBER AND PERCENTAGE OF MEASUREMENTS, BY SOURCE

Percent of
HOSPITALS Males Females Both Sexes Grand Total
Philippine General Hospital 422 310 732 32
Maternity & Children’s
Hospital 130 118 48 116
St Luke- Hospital 174 147 321 160
U.8.T. Hospital 189 17% 364 17.0
TOTAL 915 160 166¢ 78
HEALTH CENTERS
Novaliches 93 116 209 98
San Francieco del Monte 124 104 228 106
Rosario Reyes 16 23 39 18
TOTAL 233 243 476 223
GRAND TOTAL 1148 993 2141 1000

Table 3 gives the number of measurements collected from
the various sources during the first and last halves of infaney.

TABLE 3
NUMBER OF MEASUREMENTS, BY SOURCE AND AGE GROUP

Age in Months

Hospital 1—6 7—12
Philippine General Hospital 668 64
Maternity & Children’s Hospital 285 13
St. Luke’s Hospital . 278 43
U.8.T. Hospital 213 151

Health Centers
Novaliches 141 68
San Francisco del Monte 159 69
Rosario Reyes 34 5

FOTAL 1728 413
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RESULTS

Birth weights for 357 males and 296 femnales were obtained.
The males had a mean weight of 8,058 grams and a standard
deviation of = 425 grams. The females had a mean weight of
2,999 grams and standard deviation of = 300 grams.

In Table 4 the median weight for given age is shown to-
gether with the 10th and 90th percentile points. The numeric-
al values have been rounded to the nearest hundred grams,
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CLASSIFICATION AND TRANSITIONS
IN CHORIONIC TUMORS

BENJAMIN D. CANLAS, JR, MD,
Department of Pathology, College of Medicine
University of the Philippines

Attempts at classification of tumors arising from the pla-
centa started with Marchand who first r ized the chorionic
rather than the maternal origin of the tumor we now know as
choriocarcinoma. He divided chorionic tumors into: (a) typ-
ical ~ which consisted of the actively growing and metastasiz-
ing tumors and (2) atypical — which consisted of the less
active tumors composed mainly of giant cells (3,11). Ewing
introduced the term chorioma to designate a tumor arising from
the cells of the chonon (4) The classification by Ewing in
1910 into chor d destruens, and syn-
cytioma has gained the greatest popularity and has persisted
to the present with slight modification. Other terms have been
used to signify the same entities: chorion-epithelioma which
Marchand originally gave for choriocarcinoma; invasive mole,
destructive mole, penetrating mole, malignant mole and metas-
tasizing mole for chorioadenoma destruens; and syncytial en-
dometritis for syncytioma. Hydatidiform mole, because of its
obvious close relationship to the other choriomas, has since
been added to this group of tumors. In 1947 Hertig and
Sheldon subdivided the ordinary hydatidiform mole into six
groups for purposes of prognostication which later was reduced
to 3 grades (6, 7). This grading depended on the degrec of
hyperplasia, anaplasia, and neoplasia of the tumor. More re-
cently, Sutomo in 1956 proposed the term villous choriocarci-
noma to designate the invasive variants of mole and non-villous
choriocarcinoma to those showing no villous patterns, including
the syncytioma and the typital choriocarcinoma (18). These
are aside from the ordinary hydatidiform mole. Obviously,
these classlflcatlons were intended to correlate the clinical ma-
ni: with the pathologic findings in order to reduce the
confusion that these tumors have created in the clinician as

228



224 ACTA MEDICA PHILIPPINA

well as the pathologxst‘ The confusion is the result of many
variable and i d very fr
in these tumors.

Our purpose is mainly to give emphasis to certain observa-
tions on the progression or regression of this group of tumors
that may account for their apparent clinical unpredictability.
Only by knowing these possible pathways of transition can one
fully understand why these tumors behave in such an enigmatic
manner. The key to the enigma lies in the different pathways
that trophoblasts may follow, d ding on factors not yet fully
understood and probably residing not only in the cells them-
selves but also in the environment of the host tissues.

It is definitely established that choriomas, as implied in
the name given by Ewing, arise from the chorion of the product
of conception. In this sense choriomas must all be derived
from the developing fertilized ovum. The tumor cells in these
neoplasms arise from one of the earliest cells that differentiate
in the developing embryo: the trophoblasts. It is theoretically
possible that the fertiltized ovum will, from the very start, give
rise only to primitive malignant trophoblasts without producing
the embryonic cells of the inner cell mass from which the future
embryo finally develops. Because of the lapse of time that
precedes choriomas and the relatively short period within which
trophoblasts and the inner cell mass differentiate in the early
4-day-old fertilized ovum (9), it is more likely that almost
always they arise from already well-formed trophoblasts that
have become malignant.

Comparatively speaking, the histological appearance of
choriocarcinoma mimics very closely the pattern of the tropho-
blasts in the early previllous developing ovum (7, 9). It is
also of interest that the destructiveness of the trophoblasts at
this early age of pregnancy simulates very closely the destruc-
tiveness of choriocarcinoma (13). In short, cheriocarcinoma
can be classed as a tumor whose pattern assumes the most

e form of differenti idering that it redupli-
cates cells the maturity of which is only a few days old (12-15
days). It can be said that the morphologic aspects of this
tumor repeats the earliest stages of embryogenesis, From this
point of view, it is also theoretically possible that occasionally
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rare villous formation may occur depending upon the degree
of differentiation or undifferentiation the malignant tropho-
blasts may follow. These villi are, of course, aside from those
that may remain from the original pregnancy, abortion, or hy-
datidiform mole. While in most instances, therefore, villi may
be regarded as tending to support a diagnosis other than chorio-
carcinoma, in rare cases where there is overwhelming tropho-
blastic activity and anaplasia, one or two villi need not neces-
sarily rule out the possibility of choriocarcinoma.

It is generally agreed that choriocarcinoma follows a mole,
an abortion or a term pregnancy all of which represent an end
product of conception. An exception to this general rule is,
however, pertinent. The germ cell of either male or female or
any pluripotential cell that has the potentiality of giving rise
to teratogenous growths may also be capable of trophoblastic
differentiation. In this way, therefore, teratogenous growths
may give rise to choriocarcinoma not necessarily resulting di-
rectly from a product of conception. This genesis explains the
rare cases of choriocarcinoma found in male or pre-pubertal
females usually of gonadal origin, as well as still rarer chorio-
carcinomas of extrauterine, extragonadal, and usually of mid-
line origin. Other than these exceptions, therefore, all chorio-
carcinomas must arise from trophoblastic cells which ultimately
must be regarded as sequential to conception.

It is to be assumed that choriocarcinoma following a term
pregnancy or an abortion arises from trophoblasts that have
somehow gained a nidus in the uterus and have failed to be ex-
pelled with the rest of the pl: t: ts. Initial
tations in such instances are primarily in the uterus although
oceasionally the primary focus in the uterus may remain small
and undetected clinically while the metastases manifest them-
selves more prominently in whatever organ they may be located.
In such instances, the genital manifestations are absent or nil
so that the clinician is often confused or even misled in his
diagmosis.

Not infrequently one s benign trophoblastic de-
portation to the lungs in pregnant woman (3, 10, 13, 20). This
should be regarded as a consequence of the unusual invasive ca-
p&clty of trophoblast: ion of the uterine sinuses,
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even in normal pregnancies. From these sinuses the tropho-
blasts, no doubt, can easily be transported to the lungs where
they are filtered. These must, however, be regarded as mere
roechanical benign deportations and not as true metastases.
The chances of molar trophoblasts to be ted to the
lungs are similar, if not greater, because of a neoplastic aspect
present in the hydatidiform moles. If perchance these trans-
ported trophoblasts cells remain viable and are somehow ac-
tivated into malignant growth, then they can give rise to a
choriocarcinoma manifesting itself initially in the lungs. This
possibility may also explain certain choriocarcinomas without
any apparent primary lesions in the uterus (13, 19).

The fact that the majority of choriocarcinomas follow hy-
datidiform moles suggests the presence of a factor or factors
in moles, not sufficiently present in pregnancies terminating
either as term deliveries or as abortions that predispose to the
development of this highly malignant and fatal tumor. Hertig
and Edmonds in their classic study of the genesis of hydatidi-
form mole concluded that moles usually resulted from either a
failure or a defective development of the embryo resulting in
nonrlwelopment of the feta] elrculatwn m the presence of an
intact and f tr (8).
This apparently explains the degenerative aspects of moles but
does not satisfactorily explain the proliferative aspects of moles
bordering neoplasm or actually neoplastic in character. Opi-
nions as to the possible explanation of this ph may be
postulated, but the final explanation will probably await the
perennial problern of what is the ultimate cause of neoplasm.

It is this d inently noted in moles and

not found in the other types of preg , which undoubted]
di: to of choriocarcinoma. The malig-

nant iality of the trophoblasts in moles obviously is great.

er than that seen in either abortions or in term deliveries which
ordinarily manifests proliferative activity within bounds of
what i is regarded as normal in contrast to the vatymg degrees
of and lasia observed in muoles.
The neoplastic nature of moles contributing to their malignant
potentiality is further supported by the general correlatlon be-
tween morphol \ and clinical mali

by the studies of various authors (6, 7, 10).
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The term “invasive” mole should be used to designate a
mole that has shown invasion of the structures beyond the or-
dinary confines of trophoblastic invasion in a8 normal preg-
nancy. Invasion of any structure by direct contiguity beyond
these limits in the uterus serves to differentiate an “invasive”
mole from a “metastasizing” mole which should show molar
elements transported to other organs or structures not show-
ing any direct contiguity with the original uterine molar mass.
These two types of mole can be nghtfu]ly classed under the
more term * hydatidiform mole. It is
adimitted that the term “malignant” in thls instance is a “mo-
dified” form of malignancy because the true malignant nature
of the “metastasizing” and invasive moles as implied in the
terms used to qualify them, is not in the true sense of malig-
nancy as their clinical ontcomes are not always predictable in
spite of their “metastasizing” or i tendenci The term
“malignant” mole, therefore, is used more to distinguish these
variants of mole from the ordinary noninvasive and nonmetas-
tasizing mole rather than imply a dark prognostic significance
as is usual for truly malignant tumors. To the moles that show
neither invasion nor *“metastasis” the term “benign” mole is

d in contradistinction to the i ” ones as already
described. Because of their different behavior simulating ma-
lignancy, “malignant” moles have to be designated under a
different category that will make them distinguishable from
their more benign counterparts. In view of these distinguish-
ing characteristics, therefore, we have divided hydatidiform
moles into 2 big categories: the ordinary “benign’ mole which
is limited to the endometrial cavity and the “malignant” mole

which, in turn, may be subdivided into the “i ive” and “me-
tastasnzmg" varieties, The term “benign” as used in this sense,
, does not ily elimi the jality of these

types of hydatidiform moles to precede choriocarcinoma as is
generally agreed. These moles can vary morphologically from
the very innocuous to the very hyperplastic and anaplastic pat-
terns. Distinguishing these types of mole from the evacuated
molar material and curettings would naturally also follow the
general correlation between morphologic variation and clinical
malignancy as stated earlier.
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The i ive property of trophoblastic tissue is app:
accentuated in the invasive mole as defined above. Invasion
is a property ordinarily ascribed to malignant tumors, but be-
cause the is in these inst: is not ily dark
due to the usually localized nature of the invasion, it is doubt-
ful if classification under the truly malignant tumors is war-
ranted. On the other hand, there is no doubt that if the inva-
sion is extensive it can lead to perforation of the uterus, wide-
spread infection and hemoperitoneum which may be fatal in

t The invasi tentiality of a mole, like its potential-
ity to precede choriocarcinoma, can be correlated with its mor-
phologic variation. On the premise that any trophoblasts when
activated can give rise to choriocarcinoma, it is not presump-
tuous to assume that invasive moles can also precede chorio-
carcinoma if and when the factor or factors responsible for
malignant transformation are present.

The metastasnzmg mole apparently exhibits a feature of
greater than the i ive mole. In this variant of
mole the metastatic lesions may be found in any part of the
body but more prominently in the lungs and vagina (1, 15, 17,
18). There are 2 possible ways by which villi may get into the
lungs or to any other distant organ not in contiguity with the
original mole in the uterus. The villi may be carried by the
blood stream to these organs or they may develop within these
organs by a process of dif ion of trophoblasts that have
been carried to these sites. In the latter instance the villi are
formed “in situ” in the organs where the differentiating tro-
phoblasts have lodged. In invasive moles, the possibility that
trophoblasts with their accompanying villi may invade sinuses
and from there be transported to the lungs is great. The trans.
ported structures, if capable of autonomous growth, may per-
sist and thus can now be called a metastasizing mole. A me-
tastasizing mole may, therefore, coexist with an invasive mole.
If on the other hand, these structures are not capable of auto-
nomous growth, then they undergo degeneration (see later dis-
cussion of syncytioma) and finally disappear. The extent, size,
as well as the location of the dissemination will obviously de-

ine the is in these i Ina case reported by
Delfs (2), the met. tant strue-
tures and this apparently ]ed tn an extended course. If on the
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other hand, these are located in strategic positions as the brain,
they can no doubt be rapidly fatal. One would expect also that
multiple lesions in the lungs though benign morphologically
may give rise to massive bleeding. This type of mole, there-
fore, though morphologically benign, is clinically malignant.
It may be likened to the well-differentiated carcinoma of the
thyroid which morphologically is indistinguishable from the
normal such that it was previously designated as a “lateral
aberrant thyroid.” The good morphologic differentiation may
be indicative of its slow growth as observed clinically. The
over-all evaluation of the metastasizing mole appears to indicate
predominantly malignant features rather than benign ones but
a categorical statement to this effect has to await further stud-
jes on this unusual tumor. A malignant transformation into
frsnk choriocarcinoma is not beyond reasonable bounds in this

where cells ing the tumor are even more cap-
able of autonomous growth. It should be emphasized, however,
that the transported trophoblasts do not always remain viable
in their secondary sites of deposition and therefore the criteria
for metastasis are not always satisfied (1). True metastasis
calls for transportation of tumor cells to a distant site, followed
by growth of these cells in this secondary site.

Syncytioma or syncytial endometritis has been of even
more controversial nature. The true neoplastic nature of this
tumor has been questioned (3, 7, 13) so that the designation
syncy’ual endomemtxs has been applied especially when the
inf response is very prominent. Ewing believed, to
which the author concurs, that the trophoblasts found in this
lesion are actually regressing rather than progressing (3, 4).
The lesion appears to be an accentuation of the invasive prop-
erty of the placental site giant cells which normally may be
found as deep as the myometrium especially at the site of im-
plantahon of the original placenta (7). Because of its close

ip to trophoblastic .tumors, h , in spite of its
donbtfu] neoplastic nature, this lesion should rightfully belong
to this class of tumors.

The placental giant cells have been regarded as individual
trophoblasts that have broken off from the original tropho-
blgstic shell and have wandered into the decidual or myometrial
layers (3, 4, 7, 13, 14). Ordinarily this is of no consequence
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but when several of these cells are left in the placental site,
they apparently prevent the normal healing of the denuded en-
dometrial cavity and induce considerable hemorrhage. These
gffects may be attnhuted to the retention of vasodilating and
, and other factors usually
found in trophoblasts (9, 21). Recently histochemical studies
seem to indicate that these cells are of cytotrophoblastic origin
(12). The inflammatory cells incident to the presence of these
cells, which normally should have undergone spontaneous re-
gressmn, appear to be a reaction to the lesion and vary con-

in . The sy and even the pathologic
changes that may be produced by this lesion may closely si-
mulate choriocarcinoma,

Since these cells are derived from trophoblasts, it is not
improper to deduce that they may create the same lesion wher-
ever trophobl may be ted. While, heretofore, syn-
cytioma has been described only in the uterus, there are indi-
cations that its location is not limited to this organ (1,6).
Wherever trophoblasts are transported, a syncytioma may also
develop (1). This type of lesion is, however, more frequently
seen when the transported trophoblasts have a greater malig-
nant potentiality as in the higher grades of mole described by
Hertig and Mansell than when they come from an ordinary
pregnancy, The cells in this category produce much less in-
jury to the host tissue than metastasizing mole and certainly
are not malignant like choriocarcinoma. When found in the
uterus, this lesion may regress spontaneously or may subside
after a curettage, not necessitating a more radical procedure
as 8 hysterectomy. In the same token, lesions produced else.
where in the body are similarly more |nnocuous and may dis-
appear t: ly. The d and the out-
come produced will no doubt depend on the location, size, and
number of lesions present Since these are viable trophoblasts,
although possibly und: ive the theoretical
possibility that they may still possess malignant potentialities
cannot be completely ruled out. This possibility has, up to the
present, not been substantiated. For want of a more appro-
priate name, “extra-uterine” syncytiomsa is proposed for this
type of extra-uterine lesion whose genesis is similar to that of
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its uterine counterpart. Obviously, the name syncytial endo-
metritis cannot be applied to a lesion outside the endometrial
confines.

Frequently, densities in the lungs are seen radiologically
after an ordinary benign or an invasive mole (16). These le-
sions that regress spontaneously are probably extra-uterine
syncytiomas. It is, however, conceded that even well developed
choriocarcinoma, for unknown reasons, may undergo sponta-
neous regression. It has been noted that such regressing cho-
riocarcinomatous foci may produce changes morphologically
similar to those of extra-uterine syncytioma (1).

In view of the foregoing discussion, the following diagram
to illustrate the development and transitions in choriomas is
presented: Invasive mole and metastasizing mole are blocked
to indicate that both may give rise to either syncytioma or
choriocarcinoma.

FERTILIZED OVUM PLURIPOTENTIAL CELL

1. TERM PREGNANCY\

SYNCYTIOMA «——— 2. ABORTION —> CHORIOCARCINOMA

T~ u moLe —

INVASIVE MOLE METASTASIZING MOLE

The following modified classification of chorionic tumors
is also proposed: .
CHORIONIC TUMORS
A. Hydatidiform mole
1. Benign hydatidiform mole
2, Malignant hydatidiform mole
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a. Invasive mole (chorioadenoma destruens)
b. Metastasizing mole

B. Choriocarcinoma

C. Syncytioma
1. Uterine syncytioma (syncytial endometritis)
2, Extra-uterine syncytioma

Since tumors need not necessarily include only neoplastic
conditions, there can be no objection to this classification even
when syncytioma and hydatidiform mole may be claimed to be
not truly neoplastic in nature. In both conditions tumeoral le-
sions are produced.

SUMMARY

The enigmatic manner with whlch chori lomc tumors behave
has been ded by most clini and ts. This
uncertainty in the behavior of these tumors has created some
vonfusion in the original classification by Ewing into chorio-
carcinoma, chorioadenoma destruens, and syncytioma. Without
deviating considerably from this original and classic classifica-
tion, a better understanding of these tumors can be obtained
by a study of the possible pathways of transition that tropho-
blasts may follow depending on factors not yet fully understood.

The genesis of choriocarcinoma from trophoblasts and plu-
ripotential cells of the body explains choriocarcinoma after a
mole, abortion, or a term pregnancy and teratogenous chorio-
carcinoma. The very great similarity between this tumor and
carly pregnancy is stressed. The possibility of potentiality
malignant trophoblasts to be deported via the blood stream to
other organs and there developing extra-uterine choriocarci-
noma is explained. The fact that majority of choriocarcinomas
follow hydatidiform mole suggests that there is a neoplastic
aspect of mole not found in term pregnancy or abortions.

Three varieties of mole are postulated. These are the or-
dinary “benign” mole which is limited to the uterine cavity,
the “invasive” mole which invades by contiguity structures ad-
jacent to the uterine cavity (choricadenoma destruens), and the
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“metastasizing” mole which shows distant “metastasis” of vil-
lous structures. The latter two may be considered as “malig-
nant” moles. Again it is conceded that great difficulty is en-
countered in dxfferentlatmg these three from each other on the
basis of histologil tion of the ted molar ma-
terial. Most often diagnosis can be made only after the entire
uterus is removed or a blopsy of the ]esnon outside the uterus
is made. In none of these i , i3 the

usually dark as in choriocarcinoma, although it appears to be
a little worse in the order that they are mentioned above, Any-
one of these three may also precede chorloca.rcmoma. The mo-
dified i of “ ' and “mali * as used in
this terminology is explained.

Syncytioma is definitely tumorous in that it is a space
occupying lesion but not definitely neoplastic. In fact, it is
probably regressive in nature. The lesion appears to be an
accentuation of the invasive property of placental site giant
cells which are derived from the trophoblasts. More and more
cases have been encountered by the author proving that these
cells may be seen not only in the myometrium but also in any
site where trophoblasts may be transported. Therefore, aside
from the uterine syncytioma (symcytial endometritis), the ca-
tegory of extra-uterine syncytioma is proposed. The usual
spontaneous regression of these Jatter lesions may explam den-
sities in the lungs, h e idered as chor
that spontaneously regress, While seemingly benign histolo-
gically, they may be fatal depending on their number, size, and
location.

A diagram illustrating the origin and transition of chorio-
nic tumors is presented. A new, modified classification of these
tumors is proposed.
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BURNS: EXPERIENCES WITH CONSECUTIVE
CASES TREATED AT THE PHILIPPINE
GENERAL HOSPITAL

JAIME E LAICO, MD, F.P.CS.

and ROMAN S. IBAY, JR., MD.
Department of Surgery, College of Medicine

University of the Philippines

Burns constitute one of our most serious emergencies and
it is imperative for every physician in the general practice of
medicine or surgery to be able to render satisfactory care to
a victim of thermal trauma. It has been said that for a burn
case to have a fair chance to live, proper care must be given
during the first 24 hours. To bring out points in the manage-
ment of burns, we are presenting 50 cases of burns treated
over a period of six months in 1957 in the surgical wards of
the Philippine General Hospital.

CLASSIFICATION OF CASES

(1) Sex: — Of the 50 cases, 28 were males.

{2) Age: — The age distribution was as follows: 30 cases
10 years of age and less; 12 cases between 11 and 30 years:
and 8 cases 31 years old and over.

(3) Etiology: — In 37 cases, the burns were caused by fire.
The flammable agents involved were:

Gasoline — 8 cases
Kerosene  — 7 cases
Floor wax — 7 cases
Others — aleohol, sawdust, bagasse
lightning, housefire, candle
Scalding was r ble in the v ining 13 cases.

235



236 ACTA MEDICA PHILIPPINA

(4) Eztent: —
Eztent of Burns No. of Cases
0 — 10% 3
11 — 30% (moderate) 30
31 — 50% (severe) 9
51 — 70% (overwhelming) 7
Over 70% 1
(8) Case Fatality: —
Eztent of Burns No, of Cases Death
0 — 30% 83 0
81 — 50% 9 3
51 — 70% 7 4
1% sabove 1 1
(8) Time of Death:—
Within 24 hours 6 deaths
After 24 hours 2 deaths
(7) Hospital Stay:—
Less than a month 30 cases
1 month—4 months 10 cases
Above 4 months 3 cases
Cases still in the wards 7 cases

(8) Skin Grafting: — Done in 7 cases.

DISCUSSION

We noted that most of the cases were children. Males
and females were almost equally represented. All the adult
patients came from the laboring class. There were more burns
due to fire than due to scalding. One of the agents was floor
wax which is not regarded by many as inflammable. Other
types of burns not seen by us were electrical, friction, chemical
and irradiation burns. It seems that these occur infrequently
or usually minor as not to require hospitalization.

The moderately severe burns (11-30%) constituted more
than half of the admissions and the most severe was a young
lady with 75% burns. Above this extent, cases probably do
not reach the hospital anymore,
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1t is important to note that nearly half of the cases with
severe and overwhelming burns died; this should emphasize
how serious a burn case can be. Most of those who died, died
within 24 hours after the accident. The chances for survival
decreases inversely as the extent of burns. It is also signifi-
cant that no case with extent less than 30% died, regardless
of the depth of trauma.

Cortone did not feature prominently in our
as most of the patients could not afford the drug. However,
there is justification for its use.

MANAGEMENT OF BURNS

We have divided our management into early and late
phases.

EARLY PHASE: This period covers the period of two
weeks after the accident, at which time spontaneous healing
of the superficial 2nd degree burns is more or less complete.
The management consisted of:

1. Fluids: By far, this is the most important item in-the
treatment especially during the first 24 hours. We calculated
it in accordance with the Evans formula (modified) :

1ce. x percentage of burns x weight in lbs.=fluids/day
30-40% of the total fluids is colloids divided equally
for blood and plasma.
60-709% is given as dextrose in water or normal saline
or Ringers Lactate Solution.

The administration of fluids was done by the rule of thumb:

1/2 is given within the first 8 hours
1/4 for the next 8 hours
1/4 for the last 8 hours

For the more superficial 2nd degree burns, 30% colloids
was sufficient and 40% was given to the deeper cases. Of the
fluids, there is nothing more important than whole blood for
there is from the beginning a masked or hidden burn anemia
due to the destruction of red cells by the heat at the time of
burning even when the RBC, hemoglobin and hematocrit read-
ings are high. Furthermore, there is a decrease in blood vo-
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lume due to the exudation of plasma to the burned areas.
However, in the series, practically all could not be given ade-
quate blood replacement.

2. Antibiotics:— These were given as prophylaxis against
infection, for a burned surface is very weak and susceptible to
micro-organisms. Penicillin (400,000 U) daily was usually
sufficient for the mild cases, but broad spectrum antibiotics
were given for the more extensive cases.

3. Tetanus antitorin:—Given routinely in a single dose
of 1,500 U.

4. Cortonc and ACTH: These should be given as much
as posgible as the stress factor in burns is great. Autopsies
of cases reported in literature have shown the adrenals to be
similar to that in Addison’s disease. In its administration,
the fluids calculated according to the Evans formula need no
correction. Dose for cortone in adults is usually 50 mg. every
8 hours. In the B cases that died, it was only those given
cortone which lived up to the 5th and 6th days while those
who did not receive it died within 24 hours.

5. Antihistaminics: The release of histamine bodies from
the burned area is so great that the administration of antial-
lergens seems imperative. Doses of 50 mg. every 8 hours given
as Benadryl or any equivalent was sufficient.

6. Tracheostomy: This was resorted to in respiratory and
severe facial burns with respiratory tract obstruction. This
happens in cases where the accident occurs in a close compart-
ment 88 a garage. Most often, dyspnea is interpreted as due
to pulmonary edema and burns of the respiratory tract which
could prove fatal is overlooked. Tracheostomy should be per-
formed without hesitation in such cases.

7. Dressings: Exposure therapy may be resorted to, but
we commonly used dressings. The choice of method depends
much on the environment in the hospital and the extent of
the burns. In all our cases, we have used vaselinized gauze
for the first dressing with a liberal amount of covering. Usual-
ly analgesics as demerol or morphine was enough to deaden the
pain. Pain should be differentiated from anxiety as one may
tend to give an overdose of the drugs.



MANAGEMENT OF BURNS 239

B. Other Points: An indwelling catheter to measure the
output and indirectly the blood pressure should be inserted.
The development of the earliest signs of pulmonary edema is
an urgent indication for reduction in the rate of fluid adminis-
tration. Burn shock is usually either cured or markedly im-
proved or will cause death of the patient before the 48 hours
period is completed.

Partial thickness burns of less than 20% did not ordinarily
require intravenous therapy as the patient could retain oral
fluids. Burns of over 50% had their fluids calculated on the
basis of 506 to prevent overtreatment. As a further precau-
tion, a total of 10,000 cc. in the first 24 hours was the maximum
given.

After the first 24 hours, the fluids may be reduced depend-
ing on the capacity of the patient to tolerate food by mouth,
urinary output, hematocrit levels and general progress of the
patient.

Burns of the first and superficial second degree with blis-
ter formation usually healed within two weeks similar to the
donor site for skin grafting. Thus 60% of our patients stayed
less than a month in the hospital. A complication one should
guard against is infection which may convert a partial thick-
ness burn to one of full thickness, thereby prolonging the heal-
ing time and hospital day. This healing period is the *“jull
that follows the storm” in superficial burns, but in large deep
burns the patient may show a steady decline until death or
until covered with skin, whichever occurs first.

LATE PHASE:

1. Dressing: Probably this is the most important pro-
cedure during the later part as on it depends the speed of healing
of the wound. Careless dressing may introduce infection
which may lead to other systemic complications. Thus, it is
advisable to change the dressings every four days or else mag-
gots may set in.

In the hospital, we washed the wound gently to avoid
bleeding, using phisederm followed with permanganate or salt
solution.  Sulfa locally and furacin ointment for the gram
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negative bacilli was found to be effective, but one should be
on the alert for allergy to these drugs. Thick dressings were
not i h as the dressi were ch d fre.
quently, We could hardly institute exposure treatment in the
emergency wards as the environment is unfavorable to this
method.

2. Skin Grefting: This was done for cases where epithe-
lization did not occur due to the depth and extent of burms.
Furthermore; ‘spontaneous healing should not be regarded as
good in cases where there is full thickness loss of skin as it
leads to the more serious condition namely, contracture. Graft-
ing was done either as a t: y d ing or as a
skin covering. Only 7 of our cases required skin grafting.
Some of the patients had so extensive buras that not enough
skin was available, It was in these cases where homografting
and cadaver skin grafting became heroic measures.

The skin dressing usually stayed only 2-10 weeks but
this period was important as it gave the patient a respite
from pain, dressings and electrolyte losses besides serving as
a stimulus for epithelization. During this time also, the patient
was built up with blood and tonics to be ready for the final
stage when she could provide for a permanent covering with
her own skin., The criterion for this period included hemo-
globin and blood count levels and a good albumin-globulin ra-
tio. Needless to say, the systemic condition must be good.

Autografting was done in the form of stamp grafts or
if skin is adequate, total covering of the raw area after slicing
off the granulation tissue is preferred. For areas where se-
condary contracture of thin grafts was undesirable as in the
face and neck, repair by the sliding flap, tube or pedicle flap
was resorted to for cosmetic reasons.

3. Other Measures: Fluids were not important in the later
phase, except blood and plasma, as patients tolerate oral in-
take well. Vitamins were given in high doses and antibiotics
were maintained at a high level. A part of management often
forgotten is psychotherapy and one should take special efforts to
improve the morale of the patient.
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In conclusion, we have received encouraging results in
our management of burns and nothing is more gratifying
than seeing a patient crippled by burns recover and return to
his place in society.
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SIMPLIFIED METHODS OF DETERMINING
TRUE SUGAR IN BLOOD*

DELFIN D. SAMSON, PhC.
Department of Biochemistry, College of Medicine
University of the Philippines

There are quite a number of methods for the quantitative
determination of sugar in the blood. Most of these have for
their basis the reducing action of glucose in hot solution on
certain metallic ions like cupric and ferricyanide ions. The ex-
tent of reduction is then measured by colorimetric, titrimetric
or gasometric methods. Among the more common are the clas-
sical procedure of Folin and Wu, the equally celebrated method
of Somogyi, Shaffer and Hartmann, and others like those of
Nelson and Somogyi, Lewis and Benedict, Folin and Malmros,
Hagedorn and Jensen, Bang, and Myer and Bailey. Some of
these however, are used less often due to certain objectionable
features that make their adoption quite difficult.

in the Philippines the hods most Iy ! 1
are those of Folin and Wu, (1) and of Somogyl. et aL (2)
Both of these are macro methods requiring not less than a
milliliter of whole blood for every determination. The Folin
and Wu method gives an amount of “sugar” that is slightly
high; the normal range being 90 to 120 mg per cent, against
the 70 to 100 mg per cent of Somogyi. The higher value ob-
tained with the Folin and Wu method is attributed to reducing
substances other than glucose present in the blood and deter-
mined in its filtrate with the sugar. These substances may
oceur in sufficient amount in the blood and increase the “sugar”
value considerably. In the Somogyi method, the non-sugar
reducing substances, namely glutathione and glucuronic acid,

Exec 13! of a paper read before the first Selenufu Vl\.elmg of the
Phllippme ube'.es Medical Society on March 8, 1958 in the Auditorium
of the College of Education of the University of Sto. Tomas. The ex|
menu) dlm puunud in _this paper were obtained in studies suppor!evl
the Institute of Nutrition, and the National Research
Coum:ll of the Philippines.
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go down with the proteins of the blood when these are preci-
pitated during preparation of the filtrate. But the Somogyi
method involves a titrimetric procedure which makes it cum-
bersome and technically difficult,

In view of these considerations, those of us in the staff
thought of presenting a specific method that is simple, yet,
without sacrifice of accuracy. A modified macromethod was
introduced (8) in 1952 for the determination of true blood
sugar.

I.  MODIFIED MACROMETHOD FOR TRUE
BLOOD SUGAR

Principle: The proteins and the non-sugar reducmg sub-
stances of the blood are ipil with zinc hy , the
filtrate heated with alkaline copper and the cuprous oxide
formed treated with phosphomolybdic acid for color develop-
raent. The color is then compared with the standard similarly
prepared,

Procedure: (a) Preparation of the Filirate. Into a clean
and dry 50 ml Erlenmeyer flask 7 ml of water are measured,
followed by 1 ml of blood, rinsing the pipette with the clear
water above the layer of blood. The mixture is shaken by a
rotatory motion and subsequently treated drop by drop, shak-
ing the flask after every drop, with 1 ml of 10% zinc sulfate
solution, followed by 1 ml of 0.6 N sodium hydroxide. The
mixture is shaken in the same manner till brown and then
filtered.

{b) Determination of the Sugar: 2 ml of the filtrate are
meagured into a Folin and Wu sugar tube, treated with 2 ml
of alkaline copper reagent and heated with the standards (0.2
mg and 0.4 mg glucose per 2 ml), and the blank, in a boiling
water bath for 6 minutes. The tubes are then cooled in water
for 3 minutes and each trented with 2 ml of phosphomolybdic
acid reagent. After lution of the oxide is
effected, each tube is diluted with water to the 25 ml mark
and shaken cautiously. The colors are then compared in a
photoelectric colorimeter.
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Calculation:

%x cone. of S X 500 = mg glucose per 100 ml of blood.

Using the above modification, therefore, we prepare a fil-
trate in accordance with the method of Somogyi, et al. and
determine the sugar by that of Folin and Wu. The results
obtained by use of this combined procedure are constantly
lower than those of the original Folin and Wu. The differ-
ences range from 10 to 20 mg per cent. These differences
are within the range of differences observed between the Folin
and Wu and the Somogyi methods as noted by several investi-
gators (4).

Pressed for a procedure that would make possible the de-
termination of true sugar from less than a drop of blood, we
scanned the literature and came upon the ultramicro methods
of Natelson (5). The procedure for blood sugar described by
this author calls for delicately made micropipettes and especial
Iy constricted small sugar tubes which are not avzilable locally.
Furthermore, it employs tungstic acid reagent for precipitation
of the ins, and alkaline copper and ph lybdic acid

12 for color devel These reagents are essentially
similar to those of Felin and Wu and, therefore, a method that
does not give the true sugar value of the blood. With our
macro modification in mind (3) for true sugar, we patterned
an ultramicro modification (6) after that of Natelson, We
substituted a Sahli 20 emm ultramicro pipette, 1-ml serological
pipettes and ordinary small pyrex test tubes in place of those
recommended by Natelson. The results produced were very
close to those obtained by our medified macro method.

1. MODIFIED ULTRAMICRO METHOD FOR
TRUE BLOOD SUGAR

Principle: Hemolyzed blood is treated with zine hydrox-
ide, the filtrate heated with alkaline copper and the cuprous
oxide formed treated with phosphomolybdic acid for color de-
velopment. The intensity of color is then compared with the
standard in a photoelectric colorimeter.
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Table 1 indicates values on ‘aliquots of one sample of blood

meking & total of 20 analyses. The difference between means
is not statistically significant,

Table 2

TRUE BLOOD SUGAR VALUES AS DETERMINED BY THE MACRO
AND MODIFIED ULTRAMICRO METHODS IN PAIRED SAMPLES

Milligrams glucose per 100 ml. humen blood

Semples Macro method: Modified Ultramiero method:
P! Department of Medicine | Department of Biochemlstry
1 172, 169,
2 . 161 1621
b 160.4 168.3
4 1284 121.4
5 183.4 1302
[ 136 187.1
7 1424 160.4
1 2004 202.
9 121 122
1o 121, 112,
n 1280 128.
12 164.¢
13 140.¢ 189,
4 120.¢ 126,
15 136. 132,
140 140,
17 1374 129,
18 170 176.:
19 166. 1686.¢
20 76.4 92.0
21 1120 1280
22 240.0 252.0
23 97.0 106.0
2 149.0 20!
25 128.0 128
26 105.0 101
27 118.0 14
28 110.0 11
28 160.0 12¢
20 8.0
31 136.0 7
32 102.0 134,
33 92,0 4.1
34 80.0 56.4
35 64.0 50
36 156.0 1204
37 173.0 511
38 41.0 3174
29 920 59.
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TABLE IT (Contiiiged)
85.0
850
3.0
920
60
3.0
8.0
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TABLE 11 (Continued)

8 95.0 942

L 50.0 67.3

[ 620 500

9 80.0 923

1 1220 1190
81 165.0 1283
102 73.0 66.0
163 3.0 764
19 65.0 453
105 780 604
108 88.0 889
1480 1388

189 148.0 148.1
109 208.0 151.8
118 62.0 74.0

Mean’ difference
Standard’ deviation of difference .
Standard error of mean difference

‘Table 2 indicates results of analyses of human blood by two
separate departments, The two methods employed give values
not markedly different and whatever difference was observed
was not statistically significant.

SUMMARY AND CONCLUSION

Simplified macro and ul icro hods for d:
true sugar in'the blood are hereby presented. Values obtained
by the modified macro method compare favorably with those
of the macro method of Somogyi, Shaffer and Hartmann. The
same is true of the results obtained by the modified ultramicro
method compared with those of Nelson and Somogyi. The dif-
ferences in both cases are not statistically significant.
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