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THE TREATMENT OF CRYPTORCHIDISM WITH GONADOTROPIC
HORMONE Preliminary Report

C. M. BURPEE, M. D. Professor of Pediatrics,
University of Georgia School of Medicine

Cryptorchidism or 1'ailnro of the testes to descend into the scrotum 
occurs frequently enough to warrant a careful study of this condition. 
The exact incidence of undescended testes is difficult to determine be 
cause statistics are at times misleading. However, it is more frequent 
in childhood than in later life, and many of the cases that are present 
during this period will be corrected spontaneously at puberty or before 
adulthood lias been reached (1, 2). Some investigators have estimated 
that it occurs in three out of every hundred boys below the age of four 
teen years, and during the period from fourteen to twenty-one years 
more than two out of each hundred have undescended testes. After the 
age of twenty-one years the incidence decreases rapidly, being present in 
only 0.2 per cent to 0.3 per cent (3).

Until recent years surgical treatment was the only hope of relieving 
this condition in those cases that did not descend spontaneously. In
1927 Smith and Engle demonstrated that pituitary transplants in 
immature rats would produce precocious sexual maturity (4). And in
1928 with the discovery of a gonadactivatiug hormone in the placenta 
and urine of pregnant women by Aschheim and Zoudek a number of 
investigators began experimenting with this hormone on test animals 
and found that there was an increase in the size of the testes of these
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animals, clue to an increased growth of tubules and intestinal tissues 
(5, 6). In 19:i2 Engle working with immature rhesus monkeys, in whom 
the testes normally remain in the upper inguinal canals until about the 
sixth year and then descend into the low scrotal position, demonstrated 
that this hormone produced a complete descent of the testes into the 
scrotum within a period of two weeks in most of the animals (7). There 
was also an increased development of the penis and scrotum in these 
animals.

Since the human being is the only known animal in which the testes 
normally descend at birth, and the human female is the only animal 
which contains this gonud activating hormone present in the circulation 
throughout gestation Engle concluded that it was responsible for the 
descent of the testes in human beings (7). Following his report much 
work has been done with this hormone in cases of undescended testes 
and many conflicting reports have been published and much confusion 
lias arisen concerning its value and the amount necessary in the treat 
ment of these cases (8, 9, 10, 11).

A brief review of the embryology and development of tne testes 
may help to clarify this confusion. The testes begin developing in the 
sixth week of fetal life, as an intra-abdominal organ in a fold of peri 
toneum close to the primitive kidney. The blood supply for the testes 
enters through the upper part and the gnbernacnlum develops from the 
lower end of the peritoneal fold. With the downward growth of the 
gubernaculuni a portion of the parietal peritoneum is pulled along with 
it forming the vaginal process, and this precedes the testes and extends 
through the internal abdominal ring, the inguinal canal and the external 
abdominal ring into the scrotum. The gubernaculuni also pulls the 
testes down with it and by the seventh or eighth month it is usually in 
the inguinal canal and during the last month of gestation it enters the 
scrotum. From this time until puberty there is little change in the 
normal testes, and this is true whether the testes are in the scrotum or 
retained in the abdomen or inguinal canals. At puberty there is a marked 
increase in the size and weight of the normal testicle with a development 
of a mature germinal epithelium and the appearance of spermatozoa. 
Similar changes take place in the retained testes, but to a lesser degree, 
and it soon undergoes retrogressive changes and the germinal epithelium 
atrophies (12).

The descent of the testes may be stopped by any number of factors 
and at any point along its route from the intra-ahdominal position to 
that in the lower portion of the scrotum. If the testes fail to reach the 
normal position in the scrotum or the testes or any of the structures 
fail to develop to a normal degree, then it is reasonable to suppose 
that a gonadotropic substance would be beneficial. However, if 
the testes fail to descend because of inflammatory adhesions, con 
stricting bands, congenital defects or true ectopic conditions, a gona 
dotropic substance could not be expected to produce a descent of the 
testes here and surgery would lie indicated, but in these cases the use of 
the hormone is advisable before surgery is resortd to as it makes the 
surgical treatment simpler by developing the testes and scrotum as well 
as elongating the cord. At times it is difficult to determine whether the



OP AUGUSTA, GEORGIA 3

failure of the testes to descend is due to anatomical causes or develop 

mental failure in the organ itself, and in these cases the use of the 

hormone is justitiable as it furnishes a means of determining the cause 

of the failure.
Bilateral cryptoivlmlism with the testes in the abdominal cavity 

usually results in aspennatogenesis. but the testicular hormones are 

normal and produce the secondary sexual characteristics (18). Persons 

with unilateral cryptorchidisnl are fecund and occasionally a person 

witli bilateral cryptorchidism is fecund for a few years immediately 

after puberty but in most instances sterility follows (14). If the testes 

are placed in the scrotum before puberty they are capable of developing 

completely and with at least partial function. ,

Most cases of cryptorchidism are corrected spontaneously at the 

time of puberty, but since the testes may undergo degenerative changes 

if left in the abdominal cavity or inguinal canal, and this may take 

place long before puberty, as the testes are subjected to a much higher 

than normal temperature in their abnormal position (15), it would appeal- 

logical to correct this condition before irreparable damage has been 

done. The testis in an abnormal position is also much more likely to 

undergo malignant changes than it is in the normal scrotal position (16).

At what age should treatment be started in these cases'? Here there 

is also considerable difference of opinion. Some prefer to start early 

because the longer the testes are subjected to higher than normal tem 

peratures the greater the chance for injury to them. Others prefer to wait 

until shortly before puberty as very little change takes place in the 

testes before this period and also because of the possibility of producing 

precocious secondary sexual changes in these little patients. At the 

present time most workers prefer to start treatment at about six or 

seven years of age since the results are much better than in the younger 

patients and the chances of producing irreparable damage to the testes 

by waiting too long are also less. The average amount of the hormone 

used is 7,000 to 10,000 rat units per patient. However, excellent results 

have been obtained with much smaller amounts, and as much as 40,000 

rat units of the hormone have been used without,producing any harm 

to the patient. 250 rat units three times weekly over a period of ten 

weeks constitutes a course of treatment. A secondary course may be 

given after a rest period of three months. In some eases a third course 

may be advisable. Some acceleration of genital development and in 

rare cases marked increase in height and weight may follow the use of 

the larger amounts of the hormone.

During the past two years we have treated sixteen cases of true 

cryptorchidism with gonadotropic hormone. (Antuitrin-S or antophysin). 

In some of the cases the condition was bilateral but in the majority it 

was unilateral and one side was involved about as frequently as the 

other. Of the sixteen cases treated only twelve completed the treatment. 

Some moved away from the city and others failed to come regularly so 

they were dropped from the group. These boys ranged in age from 

.three years up to thirteen years of age, the majority being seven years 

of age or older. These patients were given 250 rat units three times 

weekly until they completed ten weeks of treatment or until the testes 

had completely descended into the lower part of the scrotum and re-
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maiiicil there. The amount of hormone used in these cases varied from 
2,500 rat units up to 10,500 rat units. Of the twelve cases that completed 
the treatment we were able to produce a complete descent of the testcs 
in six or fifty per cent. The ages of the cases varied from three to 
eleven years, four being between five and seven years of age. In the 
cases that responded to this treatment improvement was noted by the 
time the patient had received 2,000 rat units. The maximum amount 
of hormone used in the cases that responded was 6,500 rat units, and 
the smallest amount necessary to produce a cure was 2,500 rat units. In 
the cases that failed to respond to this treatment the hormone in excess 
of 10,000 rat units was used in most of the cases, and none received 
less than 6,500 rat units or the maximum amount that was necessary to 
produce complete descent of the testes in the eases that responded. The 
majority of the eases that failed to respond to this treatment were nine 
years of age or older, only two being less than nine years of age, while 
the majority of the cases that responded were between five and seven 
years of age. The number of cases in our study at the present time is 
entirely too small to draw conclusions troni; however, we are inclined 
to believe that boys between the ages of five and seven respond more 
readily to this treatment than those "who are older. While 6,500 rat 
units was the maximum amount of hormone necessary to produce a com 
plete descent of the testes in the cases that responded to this treatment, 
still we do not think that this should be the maximum amount that 
is used. If the patient does not respond to 250 rat units three times 
weekly over a period of a few weeks there should be no hesitancy in 
increasing the dosage to 500 rat units three times weekly for several 
weeks. If there is a response to the larger dose it may be continued 
safely over a period of ten weeks if necessary. However, in no ease 
that failed to respond to the smaller amount of the hormone did we note 
any improvement with larger amounts. At present we are inclined to 
think that unless a case shows some improvement by the time 6,500 rat 
units has been given that it is not likely to lie benefited by a larger 
amount of hormone. In none of our cases did we note any permanent 
harm from the use of the gonadotropic hormone. Several cases develop 
ed hydrocele but this disappeared when the treatment was completed 
and the hormone discontinued. No ease showed any secondary sexual 
change. At the present time we are not prepared to say just how much 
hormone is necessary in the treatment of cryptorchidism or how long 
these cases should be treated. There is still much work to be done and 
many cases will have to be studied before a standard treatment can be 
determined. But with our meager knowledge concerning this hormone 
its use in the treatment of this condition is a definite advance and it 
should be given a fair trial before resorting to surgery.
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SULFAPYRIDINE IN THE TREATMENT OF PNEUMONIA

By R. C'. McGAHEE, M. D., Clinical Instructor in Pediatrics,
University of Georgia School of Medicine

The prevailing mortality figures in pneumonia are still high. The 
severity of this disease is subject to wide variations, at times being rather 
benign and again most virulent. About three thousand people die in 
Georgia each year from pneumonia and I judge about the same mortality 
rate obtains in South Carolina.

Until the discovery of antipneumoccus serum in l!)i() (1) IK, material 
advance in the treatment of pneumonia had been' made. The use of 
serum is limited even today. Indeed, prior to its concentration by 
Felton in 1928, serum administration was quite frequently accompanied 
by severe reactions. It still suffers the disadvantage of being effective 
in only certain types of pneumococcic infection and at the same time is 
rather expensive for general use.

Experiences gained within the past two or three years and parti 
cularly within the past year would indicate that drugs of chemother- 
apeutic effect have been found that hold great promise in the treatment
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of pneumonia. To what extent they will ultimately prove effective 
and to what degree they will replace serum has not been fully deter 
mined. They have, however, demonstrated a value sufficient to warrant 
our interest, and to know their good as well as their harmful effects.

The first of these chemical agents was sult'anilamide. The clinical 
reports on its use in pneumonia have on the whole been favorable. Yet 
both experimentally and clinically the results with sulfanilamide against 
the pneumococci were not so striking as they were against hemolytic 
streptococci. Therefore, chemists made many related compounds in 
an effort to find one more effective against this organism and yet one 
of low toxicity for the patient. May and Baker Ltd. of England pro 
duced one, 2-P-Aminobenzene-sulfonamide pyridine now officially known 
as snlfapyridine. It is also known as Dagenan and M & 13 693. This 
was one of sixty-four related compounds tested by Whitby (2) of Lon 
don. He found it to be not only of low toxicity for rats and mice but to 
be more bacteriostatic and bactericidal for pneumococci than the other 
compounds. Its comparative value with sulfanilamide against type 1 
pneumococci and hemolytic streptococci was determined as well as its 
effect against pneumococci of types 2, o, 5, 7, and 8. He found that it 
protected mice against 10,000 lethal doses of pneumococci of type 1 and 
offered much protection against the other types though less than against 
type 1. Moreover, he found it as effective against hemolytic streptococci 
and meningococci as sulfanilamide. The average survival time in un 
protected mice after the injection of 50,000 type 1 pneumococci was 
.7 days. Using the same number of pneumococci but protecting the ani 
mal with 20 mg. of sulfamilamide, the average survival time was 3.3 
days, whereas with the same dose of snlfapyridine the average survival 
time was 6.5 days. Using 30-40 mg. of sulfapyridine there was survival 
of all rats infected with types I. VII and VIII organisms. In t.vpes II, 
III and V protection was high but not complete. In his study he found 
organisms continued to grow in the peritoneal cavity for four hours and 
in the blood stream for seven hours after the administration of this drug. 
The blood stream was usually sterile within 24 hours. Organisms remov 
ed from the peritoneal cavity showed degeneration of the capsule as 
evidenced by swelling, crenation and eventually disappearance.

Whitby (3) also investigated the toxicity of sulfapyridine and found 
that the average lethal dose for mice and rats to be about four times 
that of sulfanilamide.

As a result of these encouraging experimental results this drug 
was given clinical trial not only against pneumonia and its complications, 
but against infections caused by the gonococcus. meuingoeoccus, staphy- 
loccus and streptococcus. Reports began to appear in the literature 
about the middle of 1938. The first large series to be reported appeared 
in the Lancet, by Evans and Gaisfort (4) of London. They treated 100 
patients with pneumonia and used 100 others as controls. They had a 
mortality of eight per cent in their patients. This was accompanied by 
a drop in pulse and respiration rates to near normal together with a 
marked lessening of toxicity. The white blood cell count behaved as 
after a spontaneous crisis.
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Iii addition to the 100 patients with lobar pneumonia they treated 
40 children with broncho-pneumonia with omy two deaths. Both of 
those patients had pneumococcic peritonitis. In this connection it is 
to be borne in mind that in infants the infecting oganism in broncho- 
pneumonia is frequently the pneimiococcns. I have seen no report of the 
use of sulfapyridine in secondary bronclio-piieumonia as one sees in 
pertussis, measles and influenza.

The first report of the use of sulfapyridine in this country was a 
preliminary one by Flippen and Pepper (5) of Philadelphia in Juno 1938. 
They reported favorable results in four adults. The authors reported 
on 100 treated patients in February 1939 (6).

These patients had infections with 15 different types of pneumococci 
and the results were apparently equa.ly good in all except type III. 
Three of their four deaths occurred in this group, yet it represented 
only 14 per cent of their series. This gives a percentage mortality of 
21.4 per cent for their type III cases. They suggest for this type that 
it might be better to combine both type specific antiserum and snlfa- 
pyridine. Yet they remark ''it would be unwise, without further study, 
to take it for granted that specific serum plus i-:ulfapyri;line would be 
better than the drug alone." It is significant that in their group of 
patients there were eight with positive blood cultures, all of whom re 
covered except one, who hail a type 4 pneumococcus infection.

Barnett and Hartmann (7) and their co-workers of St. Louis reported 
their results with sulfapyridine in February, 1939. The eighty patients 
of their study suffered from a variety of illnesses. In the 40 who had 
pneumonia the results were quite gratifying, not only from the stand 
point of mortality but from the duration of the disease following the 
administration of the drug. The temperature was usually normal within 
24 hours, the toxicity was noticeably less and resolution followed as 
after a normal crisis. Two of their patients had empyema on admission 
which was not influenced by the drug but recovered after open drain 
age. One patient with pneumonia and pericarditis recovered. Four 
patients with pneumococcus peritonitis recovered. Eleven patients with 
bronchitis were treated on the assumption that the infecting organism 
was the pneumococcus because of direct exposure of these patients to 
others with this type of infection and to the fact that pneumococci were 
cultured from abscessed ears. Their results in these patients with bron 
chitis were similar to those in patients treated for pneumococcus menin 
gitis, the one who died having lived for IB hours after admission. No 
benefit was had in two patients suffering from influen/al meningitis, 
nor were those with staphylococcic infections, dysentery or tuberculous 
meningitis benefited.

In an interview with Dr. Hartmann I was Impressed by his enthus 
iasm for this new drug. It has largely replaced antipiienmoeoccns serum 
in his clinic.

The most recent report I have seen is that by Dr. Graeine .Mitchell 
(8) and his co-workers of Cincinnati and published in the Journal of the 
American Medical Association April 15, 1939. This series comprised 
70 infants and children, 35 being treated and a like number being used 
as controls. They attempted to divide their patients equally into groups 
as to age, severity of the infection and duration of illness before treat-
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Age 111 Crisis Total Drug W.B.C. R.B.C. Compll- Type , Loca-
Yrs. before after ami. given High High cat Ions Organ- tlon

a dm. treat, drug days & & ism Pneu.
days days gra. Low M. Low mil.

1 W.H.
2 W.D.
9 B.C.
4 B.B.
S A.S.
6 H.H.
7 F.K. 
8 W.N.
S N.S.

10 L.C.
11 A.B.
12 S.P.
13 J.S.
14 E.B.

Are.

3
2
S
6

12
7
7 
8
2
7
2.5
1.5
6
8

7
2
2
1
4-5
2
5
4
3-5
1-5
4
4
3
2-5

3.3

2
4
*

lj
6
14

2
2
1/3
1
1
3
li

1.7

9
3
6
7

16
11

1
7

12
12
4
7

13

9

.5

.2
.0
.-55

.5

z
4
2
5
3
2
2=

4
4
4
1
4
S

20-10
39-13
29-24
36-29
13- 9
17-11

.5 21-18 
39-15
21-12
19-10
24-

.5 24-12
26-26
21-4-9

5.5 26-15

(Fig. 1)

4.1-3.3
3.8-
5.3-4.9
4.8-4.7
4.1-3.7

3.3-8.1 
4.6-4.5
4.B-3.6
3.7-3.4
3.8-
3.0-

4.2

4.1-4.0

Wass.4444
None
None
Tonsillitis
Wass, 4444
None
None 
Bacteremia
None
None
None
Otltls M.
None
Vincents

VI

111
1 
1
XIX

VI
1
111

R.L.WJ.
L.L.L.
R.L.R.W.
H.L.
R.L.
R.L. ill.
L.L.MJ. 
L.O.
R.L..L.L.
L.L.L.
Broncho
L.L.L.R.V
L.L.L.
R.L.

ment was started. Twenty-four types of organisms were foun;l, some 
patients, at times having more than one type present. Only one patient 
was found to have baeteremia and all in both groups recovered. One 
would naturally judge that pneumonia in this particular series was pos 
sibly milder than average. They found .the duration of the disease from 
onset to clinical recovery was reduced from 11.2 days in the controls to 
7.5 days in the treated group. Clinical recovery from the day treatment 
was started was reduced from 8.9 days in the controls to 4.7 days in the 
treated group. In other words, the treated patients were we:! in half 
the time of the untreated ones.

At the University Hospital in Augusta we were able to obtain a 
small quantity of sulfapyridine from .Merck & Co. for clinical investi 
gation. While our series lias been small, on the whole we have been 
impressed by its effectiveness. In fairness to the study I must say we 
have not received uniform y good results in all patients (Fig. 1). One 
criticism could be raised against our study and that is blood determina 
tions of the drug were not made in all cases and at times it is possible 
that our dosage was too small.

Pharmacologic Observations
Absorption and Excretion \Yhile sulfapyridine is relatively insol 

uble it is readily absorbed from the intestinal tract. It may be detected 
in the blood stream within 80 minutes after its ingestion. Maximum 
concentration was found to be reached in twelve hours where the drug 
was given at four hour intervals. Whitby (2) found the blood stream 
almost free of the drug within 24 hours. Thus one sees that both ab 
sorption and elimination are fairly rapid. There are marked individual 
variations in the blood concentration levels on the same dosage. These 
varied from 1 to 18 nig. per 100 cc. of blood in Hartmaim's series (12). 
There is no close relationship between the blood value and the thera 
peutic response. Good effect has been seen with values as low as two 
and three mgs. per 100 cc. of blood.

After absorption the drug finds its way into the various body fluids. 
In the cerebro-spinal fluid its concentration may be as high as 50 to 60 
per cent of the blood value. In ernpyema fluid the concentration may 
equal that of the blood.
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This distribution of drug in the body fluids would explain why it 
is effective in such diseases as meningitis and peritonitis but does not 
explain why empyema is not only not cured by it but that it may de 
velop in the course of treatment.

Sulfapyridine is eliminated almost entirely by the kidneys. .Most 
of it is eliminated within 24 hours after discontinuing the drug but 
traces may be found three to four days later. Lowered kidney function 
would naturally delay the elimination of the drug.

Toxicity The toxicity of sulfanilamide and sulfapyridine has been 
studied both in the experimental animal and the human subject. The 
toxic manifestations in man have OH the whole, been more troublesome 
than serious in nature. The more serious ones have involved the 
hemopoietic system chiefly. The les:s serious but more common toxic symp 
toms have been cyanosis, nausea and vomiting, headache, di/ziness and 
depression. Less commonly there have been reports of toxic hepatitis, der 
matitis, hematuria and anuria.

As mentioned above AVien (-V) found sullapyridine only one-fourth 
as toxic for mice as sulfanilamide. I have seen no report of any investi 
gation showing it is any more toxic than sulfanilamide. Loyd, Erskine 
and Johnson (9) found its toxicity comparable to sulfanilamide when 
given in equal amounts. However, since its effective dose is less than 
 sulfanilamide. its loxicity is correspondingly less.

Nausea and Vomiting Flippen (5-6) and his co-workers list this as 
the most common toxic symptom. It was present in 56 of their 100 
patients. It is most likely to appear and be worse within the first 21 
hours of treatment. In ten patients the drug was discontinued because 
of the severity of vomiting. They advised salt solution and dextrose in 
travenously to restore body fluid and electrolyte balance in these pa 
tients. Hartmann (7) did not find nausea and vomiting a troublesome 
symptom in children. We have not had to discontinue the drug in any 
child because of nausea. In fact nausea of a troublesome nature has not 
been noted by us. This symptom appears to be less common with sulfa 
pyridine than with sulfanilamide and less troublesome in children than 
in adults. This salt, however, has been reported by Marshall (10) to 
produce high and acutely toxic blood concentrations in animals.

Cyanosis Cyanosis due to the formation of methemoglobin occurs 
fairly frequently both after sulfanilamide and sulfapyridine administra 
tion. Evans and Gaisford (4) reported it in 25 per cent of their patients. 
Cyanosis is noted on inspection when 10 per cent or more of the hemo 
globin has been converted into methemog'obin. As much as one third 
of the hemoglobin may be so converted and thus become inactive for 
purposes of gaseous exchange.

The rate of methemoglobin formation depends in a large measure 
on dosage but to some extent on individual factors yet not fully under 
stood. Hartmann (7) felt that his acutely toxic patients were more 
likely to develop this symptom than the others. Patients placed on large 
initial doses may show cyanosis within two to five hours. Those on 
smaller doses may not show it until two or three days later. There is 
some but no absolute relationship between the blood concentration of 
the compound and the degree of color change.
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Methemoglobin may again he converted into hemoglobin by the with 
drawal of the drug. This occurs spontaneously usually within 24 to 48 
hours. Wendel (11) reported the use of ineth.ylene blue in the treat 
ment of metheuioglobinemia. Methyleue blue can be given effectively 
either by mouth or intravenously. By mouth one to two grains every 
four hours may be given to children and five grains to adults. Intraven 
ously it is given as a one per cent solution in doses of 1 to 1.5 mg. per kg. 
of body weight. "When given along with sulfanilamide or sulfa- 
pyridine the cyanosis tends to be less or to be prevented altogether. 
Cyanosis may be quickly relieved when the drug is given in the vein. 
Marked color change may thus be restored to normal within 30 minutes 
(12). It is understood here, however, that the cyanosis referred to is 
that due to metheinoglobinemia and not that secondary to cardiac or 
pulmonary changes. If the drug is not discontinued cyanosis again 
recurs unless methylene blue is given.

Suiphhemoglobinemia, which too may cause cyanosis, is a slowly 
reversible process requiring days. It is not responsive to methylene blue 
therapy. Its formation is dependent upon the presence of a sulphate 
radical. Therefore such drugs as magnesium sulphate should be with 
held during the administration of either sulfanilamide or sult'apyridine.

The more toxic reactions as mentioned have occurred in the hemo- 
poietic system or circulating blood. These changes may involve either 
the white or red biood cells. The white cell changes may be quantitative 
with the occurrence of leucopenia or qualitative in that the granular 
cells are reduced. Acute hemolysis of red cells may take place with the 
rapid development of anemia.

Two cases of agranulocytosis have been reported in the British 
literature (13). Hartmann (7) reported one such patient whose white 
blood cell count fell to 75 cells per cubic millimeter. This patient, how 
ever, showed marked recovery after discontinuing the drug and giving 
several blood transfusions. The cell count rose to 22,500 per cmm. but 
the patient died of hemorrhage from the neck where abscesses had been 
incised.

Evans and Gaisford (4) had three patients whose white blood cell 
count fell below 5,000 per cmm. but with apparently no ill effects. They 
reported one fatal case of agranulocytosis in their control series which 
patient, of course, had had none of the drug. There was no significant 
difference in the behavior of their treated and untreated patients so far 
as the blood picture was concerned.

Flippen (6) reported one instance of leucopenia of 1,800 per cmm 
but with a normal differential count. lie also reported one patient who 
developed acute hemolytic anemia: ''but in several instances there oc 
curred a drop in the red cell count of over two million, with a reduction 
in hemoglobin of as much as 40 per cent."

Xo significant blood changes have been noted in our pneumonia 
patients. One had a drop in the white cell count to 4.000 per cmm., which 
rose, however, to 9,000 per cmm. without discontinuing the drug. An 
other two-year old male infant treated for acute gonorrheal urethritis 
had a drop in the white cell count from 13,500 to 5,000 cells per cmrn. 
without any apparent ill effect.
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Mental confusion, dizziness, drug rash, fainting, headaches, drug 
fever and depression do occasionally occur. One patient, with mental 
confusion and a rash thought to be due to sulfapyridine, was seen in the 
University Hospital hut is not included in this series, as the infection was 
not pneumonia.

On the whole the toxic reactions from this drug are seldom of a 
serious nature. This does not, however, preclude the necessity for close 
observation of patients under treatment. Especially should one watch 
the blood cell counts and hemoglobin for possible untoward alterations.

Dosage For adults the recommended dosage has been 5 gms. or 
ten tablets within the first twelve hours of treatment. Two grams or 
four tablets are given as the initial and second doses and one gm. at the 
third, the interval being four hours. Thereafter one gm. is given every 
four hours until the temperature, pulse and respiration have been es 
sentially normal for 48 hours. Then the dose is reduced to one to three 
grams daily for the next three to five days. The average total intake 
for adults reported by Evans and Gaisford (4) was 25 grams.

In chi.dren the dosage is based on age and the severity of infection. 
The following is recommended:

Age .......... 1 to 3 1110. 6 mo. to 1 yr. 2 yrs. 5 yrs. 13 yrs.
Dosage .... 0.15 gm. 0.3 gm. .3 gm. .6 gm. .9 gm.

(V4 tablet) (^ tablet) ( 1A tablet) (1 tablet) (I/ tablets)
q. 4 hrs. q. 4 hrs. q. 4 hrs. q. 3 hrs. q. 4 hrs.

The tablets are not soluble, have very little taste and may be crush 
ed and given in milk, juices, water, ice cream, jelly or apple sauce.

Serum and Sulfapyridine The value of serum in certain types of 
pneumonia has been established. Especially has it proved its worth in 
types 1, 2 and 14. In those types for which we have an effective serum 
the combination of serum and sulfapyridine has been recommended 
under the following conditions (14) :

1. If the response to the drug is not satisfactory.
2. If pneumococcus bacteremia is known to be present.
3. If the patient is over 40 years of age.
4. If treatment is begun after the third day of illness.
5. If there is involvement of more than two lobes.
6. If the patient is pregnant or in the first weeks of the puer- 

perium.
A recommended diagnostic procedure (14) given in a booklet, pre 

senting a resume of the literature, by Merck & Co. is as follows:
1. Type the sputum immediately.
2. Before starting treatment with the drug, make a red and white 

blood cell count, hemoglobin determination, differential white cell count, 
and urine examination.

3. In the treatment of focal pneumococcic infections, notably 
meningitis or peritonitis, if at all possible, obtain the material for culture 
before beginning treatment.

4. Take a blood culture before beginning treatment.
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Comment Many of the complications and deaths in pneumonia are 
due to spreading of infection through the blood stream to rem/ote parts 
of the body. In view of the bacteriostatic and bactericidal properties 
of sulfapyridine one could reasonbly hope to lessen the incidence of 
deaths from such causes.

In a study of pneumonia in children carried out in the University 
Hospital in the winter of 1987-1938 such complications were fairly com 
mon. Of 109 children with pneumonia nine developed empyema, three 
arthritis, five meningitis and three peritonitis. These, in a large meas 
ure, accounted for the 19 deaths suffered in this group. Could these 
have been prevented by keeping the blood stream sterile ? Further studies 
only can answer this question. The report of Evans and Gaisford (4) 
would not lead us to such a happy conclusion. Six of their treated 
patients developed empyema whereas only one of the controls did so. 1 
have not read of any such occurrence in any other reports.

Conclusicns Our experience in a small group of children with sulfa 
pyridine has been in general accord with those reported in the literature. 
Results have on the whole been good and toxic symptoms few and these 
not serious.

Sulfapyridine warrants further study and after its proper niche in 
therapeusis has been established, more* general knowledge and usage of 
this drug should be forthcoming.

BIBLIOGRAPHY
1. Can. Med. Ass'n, Vol. 36, o. 370.
2. Whitby, L. E. H. Lancet ll 1210.1212, May 28, 1938. Whitby, L. E. H. Lancet, 2:1095- 

1103, Nov. 12, 1938.
3. Wien, H. Quart. J. Pharm. & Phartnocol. 11:217-224 (April.June), 1938.
4. Evans, G. M. and Gaisford, W. F. The Lancet 2: Julv 2, 1938, H. 14.19.
5. Flippen, H. F. and Pepier, D. S., Am. J. S. C. 196:50'9-513, (Oct.) 1938.
6. riippen, H F. et al., J. A. M. A. 112: 529.234 (Feb. 11), 1939.
7. Barnett, H. L. and Hartmann, A. F. et al, J. A. M. A. 112: 518.527 (Feb. 11), 1939.
8. Mitchell, A. G. et al, J. A. M. A. 112: (April 15), 1939, 1435-1439.
9. Lloyd, V. E.; Erskine, D. and Johnson, A. G., Lancet 2:1160.1163 (Nov. 19), 1938.

10. Marshall, E. K. Jr.: Science 88: 597 (Dec. 23), 1938.
11. Wendal, W. B., J. A. M. A. 109-1937, p. 1216.
12. Hartmann et al Jr. Clin. Inves. 17: (Nov.) 1938, p. 699.709.
13. Johnson, F. D. Lancet 2: 1200 (Nov. 19), 1938. Coxon, R. V. and Foshes, J. R. Lancet: 

1412.1413 (Dec. 17), 1938.
14. Merck & Co. Inc., Rahway, N. J.

ANOREXIA AS A PROBLEM OF BEHAVIOR*
PHILIP A. MULHEEIN, M. D., Clinical Instructor in Pediatrics,

University of Georgia School of Medicine.

How many of us have given anywhere near the study to our chil 
dren that we have to our profession? Can we expect to make improve 
ments in human behavior without giving time and study to the task? 
I wonder, do many of us appreciate the importance of proper handling 
in the development of children? How many of us realize the effect 
that extraneous factors have upon the behavior of immature individuals? 
How many times have you yourself remarked or heard others remark, 
"It seems every time I have a splitting headache, or things don't go 
right at the office, little Johnny tries to outdo himself at home"? Just 
as his incessant whining or noisiness at times gets us on edge, so our

*Read before the Institute of Public Affairs, Athens, Ga., June 1936.
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irascibility or jitteryness may have an effect on him. We know from 
animal experiments, for instance, that emotions play a most important 
part in the digestion of food. Dogs can be made to starve by frightening 
them severely each time they approach the dinner pan. By means of 
a rubber bag swallowed and subsequently inflated, Oarlson (1) has 
shown that the hunger contractions of the stomach can be made to 
cease as a result of fright or undue worry. The flow of digestive juice 
can be affected in like manner. We are all familiar with the sour, heavy 
sensation food provokes in the epigastrium at times when we are un 
usually worried over finances or a sick relative or friend.

« v

One sees infants who persistently vomit their feedings when given 
by one individual, yet never do so when it is given by another. An 
infant will respond to some handling by a diarrhea. Mayer and Jahr (2) 
some years ago noticed that the condition referred to as "hospital 
diarrhea" and manifesting itself by frequent loose stools in infants ad 
mitted to a hospital for some irrelevant cause, did not occur it' the babies, 
in small groups were attended by a single nurse in her own room or if 
the nurses attending small ward groups were limited in number. Yet, 
in spite of this rather commonplace knowledge one encounters, too fre 
quently, evidence of strong emotional upheavals associated with the 
feeding of infants and children.

There i.s, unfortunately, too much begging, bribing, cajoiing or 
threatening at meal times. For an infant or child, meals should be the 
most casual procedure of the day. There is within us an inherent 
biological urge toward the ingestion of food, that, if given the proper 
opportunity for selection and unhampered by psychic association, will 
perhaps do better for itself than all the caloric or vitamin figuring that 
science can offer. Witness that most interesting experiment of Dr. 
Clara Davis (3), in which this astute podiatrist permitted previously 
totally milk fed infants of six to eleven months to select their own diet. 
Though they demonstrated vagaries of choice with occasional tendencies 
toward sprees of one sort or another, when the records for several 
months were inspected it was found that they had balanced their diets 
beautifully. One little rascal ate ten eggs at one sitting. Another drank 
regularly a quart of milk for lunch in addition to eating other food. 
Still another cured himself of mild rickets by ingesting, voluntarily, 
copious amounts of cod liver oil. This experiment, I feel, hasn't been 
given its just importance. It puts in the hands of the practicing phy 
sician a most convincing weapon to attack some of the fallacies of over- 
calorie-izing growing children. It gives us an experimentally proved 
fact to appeal to a laity drunk with quasi-scientific popularization of 
everything from face powder to candy. At a time when breads, milks 
or what-nots, have all the so called health-giving vitamins, we can pull
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ourselves up short and tell our over solicitous parents we also have proof 

that it is beneficial to give the child some opportunity to decide for 

itself.
Aldrich (4) stated over ten years ago that the problem of lack of 

appetite was far more prevalent among the weli-to-do than among the 

less favored economic classes. Few will take exception to this even 

today. He placed the incidence among this class as between fifty per 

cent and seventy-five per cent, and quotes Mosely as placing it as high 

as eighty-one per cent. The author reviewed 840 of his office histories 

recently, all made since January 1934, and found KiO patients in whom 

the reason for office consultation was chronic anorexia or else this 

symptom occupied a prominent part in the complaint, though none pre 

sented a physical basis for the symptom. All who showed evidence of 

some acute or chronic disease that could account for the symptom were 

thrown out. This represents an incidence of nineteen per cent, still a 

rather formidable figure even though U be considerably less than that 

quoted by Aldrich. It is lower probably because of the influence of 

opinions like this expressed ten or more years ago. That there is still 

room for improvement, however, is evidenced by a further observation. 

On the chart of each of these KiO patients with chronic anorexia un.ler 

the heading "Treatment" was a note stating "Handling Advice". Yet. 

only thirty-two returned for another consultation about this same com 

plaint. Some returned for other things and this complaint. These are 

not included in this last figure. On the other hand, some returned for 

other things and it was found the former complaint was still paramount. 

These are included.

In short, something less than eighty per cent of the patients seen 

for this complaint and given the most up-to-date and conscientious 

advice about it, subsequently probably went elsewhere. I say this, for 

experience tells us these cases usually require several consultations and 

all are instructed to return in one month. Withal the author received 

the impression that he proved a poor salesman of the idea that improper 

handling or extraneous causes were accounting for these patients' stub 

born refusal to eat. Permit me to observe that it requires considerable 

fortitude to give the requisite time for inquiry and subsequent advice 

in these cases in the face of such apparent incredulity. At times one 

finds it hard to convince even good friends of similar educational back 

ground, that perhaps they don't know everything about raising children 

and that their mishandling may affect their children's behavior in even 

so fundamentally an activity as eating. In fact, it seems even more diffi 

cult in other behavior problems than eating, for among these 840 his 

tories there were eighty-five instances of other behavior problems, 

varying as listed in the accompanying table, but only five returned for 

subsequent consultation. To recapitulate then, over a three and a half 

year period, in the writer's private pediatric practice, one out of every 

five children seen represented a sufficiently worrisome lack of appetite 

to excite their parents, without giving clinical evidence on examination
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TABLE 1. 

Behavior Problems That Occurred in 840 Private Cases

Chronic Anoiexia Others

No. % No. %

160 19.0 83 10.1

Iteturne.i Ret urn e 3

32 L'0.1: 5 G.S

Enuiesis ........................................ ..........2S Irritability ............................ ................. 2

Spoiled Child .............................. ....... 3 Kncopresis ........................-   - .. .. 2

Insoiiinia ................................................. 8 Temper Tijnt. ............... .-.......... ........ 2

(Convulsions . ........ ....................... ..... 7 Masturbation .......................................... 2

Mental Def. ............................................ 7 Microcephaly .......................................... 2

Hypochondriasis .................................... (i Fost-encepli. Sym. .......................... ...... 2

Immaturity .............................................. ft Gritting Teeth ................ ..................... 2

Vomiting .................................................. 4 Tachycardia ............................................ 1

Tics ......................................................... 4 Pica ......................................................... 1

Nailbiting ............................................... 2 Palpitation .............................................. 1

Constipation ........................................... 2 Stuttering .......................  .... ............ 1

Polyuria .................................................... 2 Schizophrenia ......................... ............. 1

to account for the difficulty. In each there was elicited in the history 

taking some facts sufficiently suggesting mishandling of one sort or 

another to provoke advice about proper handling. That this is a problem 

to be attacked by some method or agency other than medical is evi 

denced by the fact that the proper medical advice, even when disguised 

by various psychological placeboes was accepted by only one out of 

every five subjects. From the foregoing, the reason for choosing this 

particular subject to present becomes apparent. It represents a problem 

of educating the public to accept long established facts and must he 

accomplished through educational agencies working in cooperation with

the medical profession.
<

So that we may all understand each other, a few words concerning 

some of the causes and the prevention of chronic anorexia when not 

caused by disease would not be amiss. Kanner (5) classifies them 

according to etiology into the following groups, mentioned in order of 

their incidence (my own arrangement).

1. Part manifestation of a spoiled child problem.

2. Reaction to over feeding.

3. Imitation of parental reaction pattern.

4. Part manifestation of general restiveness.

5. Excitement.

6. Hypochondriasis.

7. Unhappiness.

8. Day dreaming and obsessive trends.
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The expression "an ounce of prevention is worth a pound of cure" 
lias no better application than here. Under the heading of prevention 
one would include periodic examination and dietary advice; adherence 
to a regular schedule for eating and sleeping varying with age; avoid 
ance of undue prolongation of the different periods of socialization; 
i. e. elimination of infantile sucking habit after infantile period has 
passed and advice about handling the stage of negativism; avoidance 
of excitement of one sort or another at meals, including over solicitude 
or over indulgence; refusal to permit undue rushing of meal or con 
versely "dawdling" over food; making an honest effort to cultivate 
an attiitude of casualness in the infant's or child's handlers; and, 
finally, proper handling of the convalescent. Since the biggest cause 
of loss of appetite is physical illness, whether acute or chronic in 
nature and there are none of us who have not at one or many times 
refused food because of some transitory illness, the proper handling of 
feeding during and immediately following illness may tell the entire 
story.

My own ideas on this subject may appear radical but I regard them 
as ultra-conservative. There is an attitude prevalent among the pro 
fession and the laity that sick individuals are not competent to decide 
their own dietary. Since the advent of high caloric feeding in typhoid 
fever, a welcome advance in the therapy of this condition, the idea has 
become popular in many febrile conditions that foods, particularly of 
a fluid nature, should be forced. There is no more obnoxious term, 
in the humble opinion of the writer, than the word "force." The in 
stances when food or fluid have to be forced are few and far between. 
When a food or fluid cannot be made sufficiently attractive to be taken 
in reasonable quantities voluntarily, nothing but harm can come from 
forcing it. Certainly far less psychic trauma will occur if it is simply 
abandoned.

Ninety-eight per cent of the diseases of children are going to last 
only a few days and the loss of a few pounds in this time is rarely an 
affair calling for alarm. In a few days the appetite will usually return 
with renewed vigor and the lost weight will be recovered soon. Babies 
and children, in their immature ignorance of causes, are miserable 
enough from their illnesses without one adding to their nnhappiness 
by forcing down their ailing throats objectionable substances. Should 
food become imperative it seems far more sensible and infinitely more 
kind to insert the desired amount quickly by way of a stomach tube 
than to wrap a child in a blanket and shove a spoonful of food in its 
mouth bettween cries, blows and expectorations. '
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