6 THE NEW ENGLAND JOURNAL OF MEDICINE

phosphorus in collagens and gelatins. Biochim Biophys Acta 93:585-602,
1964

21.

Gross J: Studies on the formation of collagen. III. Time-dependent

solubility changes of collagen in vitro. J Exp Med 108:215-226.

- 1958 :

22. McCroskery PA, Wood S Jr, Harris ED Jr: Gelatin: a poor substrate for
a mammalian collagenase. Science 182:70-71, 1973

23. Nagai Y, Gross J, Piez KA: Disc electrophoresis of collagen components.
Ann NY Acad Sci 121:494-500, 1964

24. Gross J, Kirk D: The heat precipitation of collagen from neutral salt
solutions: some rate-regulating factors. J Biol Chem 233:355-360,
1958 :

25. Horvath SM, Hollander JL: Intra-articular temperature as a measure of
joint reaction. J Clin Invest 28:469-473, 1949

26. Hollander JL, Horvath SM: The influence of physical therapy proce-
dures on the intra-articular temperature of normal and arthritic subjects.
Am J Med Sci 218:543-548, 1950

27. Hollander JL, Stoner EK, Brown EM Jr, et al: Joint temperature mea-
surement in the evaluation of anti-arthritic agents. J Clin Invest 30:701-
706, 1951

28. Miller EJ, Matukas VJ: Chick cartilage collagen: a new type of al chain

January 3, 1974

not present in bone or skin of the species. Proc Natl Acad Sci USA
64:1264-1268, 1969

29. Trelstad RL, Kang AH, Igarashi S, et al: Isolation of two distinct colla-
gens from chick cartilage. Biochemistry 9:4993-4998, 1970

30. Igarashi S, Trelstad RL, Kang AH: Physical chemical properties of chick
cartilage collagen. Biochim Biophys Acta 295:514-519, 1973

31. Bruns RR, Trelstad RL, Gross J: Cartilage collagen: a staggered sub-
structure in reconstituted fibrils. Science 181:269-271, 1973

32. Robertson PB, Miller EJ: Cartilage collagen: inability to serve as a sub-
strate for collagenases active against skin and bone collagen. Biochim
Biophys Acta 289:247-250, 1972

33. Wdoley DE, Glanville RW, Crossley M, et al: Purification and some
properties of theumatoid synovial collagenase. Scand J Clin Lab Invest
29: Suppl 123:37, 1972 :

34. Harris ED Jr, Farrell ME: Resistance to collagenase: a characteristic of
collagen fibrils cross-linked by formaldehyde. Biochim Biophys Acta
278:133-141, 1972

35. Tanzer ML: Cross-linking of collagens. Science 180:561-566, 1973

36. Milsom DW, Stevens FS, Hunter JAA, et al: Depolymerization of
huiman and bovine polymeric collagen fibrils. Connect Tissue Res
1:251-267, 1972

VITAMIN C PROPHYLAXIS IN A BOARDING SCHOOL

Jonn L. CouLenan, M.D., M.P.H., Kerrs 8. Rersineger, M.D., M.P.H.,
Kennern D. Rocers, M.D., M.P.H., anp Danier W. BrapLEY, PH.D.

Abstract A double-blind study to evaluate vitamin C
supplements for respiratory-infection prophylaxis was
conducted among 641 children at a Navajo boarding
school over a 14-week period. Supplements of 1 and 2
g, or placebo, were given daily. A sample of each group
had serial blood ascorbic acid determinations, which
showed significant rises among groups treated with vi-
tamin G, but no difference in mean levels between those
receiving 1 and those given 2 g.

Although there was no difference between treatment
groups in number of respiratory episodes, those given
vitamin C had fewer days of morbidity than those re-

IN his book, Vitamin C and the Common Cold,* Linus

Pauling claimed that ascorbic acid in large daily
doses could prevent upper respiratory infections. He
recommended 1 to 3 g daily for prophylaxis. These
speculations were based on the results of several clinical
trials,** as well as personal experience and evolution-
ary considerations. However, the studies on which Dr.
Pauling relied had defects in design or reporting®’ (or
both) that rendered their results inconclusive. Since the
appearance of Dr. Pauling’s book, two clinical trials
have been published that show some benefit of vitamin
C. Anderson, Reid and Beaton® conducted a large dou-
ble-blind study with adult “cold-prone” volunteers
over a two-month period. They found a highly signifi-
cant (30 per cent) reduction in days of disability
among the group receiving 1 g of ascorbic acid daily as
compared with the placebo group. Wilson and Loh,’
who assessed the prophylactic value of placebo and 200
mg or 500 mg of ascorbic acid in school children over a
nine-month period, found that catarrhal cold symp-

From the Fort Defiance Indian Hospital, Navajo Area, U. S. Public Health
Service (address reprint requests to Dr. Coulehan at the Division of Indian
Health, Fort Defiance Public Health Service Indian Hospital, P.O. Box 649,
Fort Defiance, Ariz. 86504).

ceiving placebo, both in older (34 per cent) and in
younger (28 per cent) age groups. In active surveil-
lance, there were 26 per cent fewer symptomatic days
observed in younger vitamin C groups, and 33 per cent
fewer in older girls on vitamin C. No such difference was
seen in older boys. Nasal discharge and cough-were
the two symptoms apparently benefited. Significantly
more children on vitamin C had no sick days observed
in the periodic survey. In addition, treated children
with higher blood ascorbic acid levels had fewer symp-
tomatic days noted than those with lower levels. (N Engl
J Med 290:6-10, 1974)

toms were reduced by over 50 per cent in girls taking
500 mg of ascorbic acid daily, but there was no consist-
ent effect in boys.

The present investigation was designed to test the
null hypothesis that daily vitamin C supplements and
placebo supplements have identical effects as prophy-
lactic agents in respiratory disease. To test this hypoth-
esis, a double-blind study in a Navajo boarding school
was conducted, daily vitamin C supplements of 1 and 2
g versus placebo being used.

MEeTHODS AND MATERIALS
Subjects

The study population included children enrolled at Toyei Board-
ing School, an elementary school for Navajo children located at
Steamboat, Arizona. Parental permission for inclusion in the study
was sought and obtained for each child attending the school in Janu-
ary, 1973. Likewise, permission for this investigation was granted by
appropriate Indian Health Service and Tribal authorities. There
were 666 children at the outset, ranging in age from six through 15
years. The children all lived at school, although approximately one
third of them returned home on any given weekend. There was an
Indian Health Service clinic at the school with a nurse available at -
all times, and the school physician was present one day each
week.
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_ Tablets and Procedures

Tablets manufactured for this study* contained 500 mg of vita-
min C, whereas placebos were formulated from citric acid to be in-
distinguishable in taste and appearance from the vitamin C tablets.
All children were assigned alternately, from an alphabetical listing
by classroom, to one of two study groups. A pharmacist, not other-
wise involved in this investigation, then allocated one group vitamin
C and the other placebo. Tablets were distributed to school teachers
in containers labeled only by code number. The only master list was
maintained by the pharmacist. Persons involved in data collection
were aware neither of which group received vitamin C nor of the
group to which any given child belonged.

The study period was 14 weeks from early February through mid-
May. Children on vitamin C in Grades 1 through 4 (ages six to 10)
received 1 g daily, whereas those in Grades 5 through 8 (ages 10 to
15) received 2 g. Children in the placebo group received two or four
tablets of placebo, respectively. All supplements were given in a sin-
gle daily dose observed by the teacher. The same number of tablets
were given whether or not a child had symptoms of illness. On Fri-
days or before a holiday, each child was given a packet containing his
tablets for the weekend or holiday period. Those who left school
unexpectedly or did not return promptly from home had no tablets
during their absence.

Blood Studies

A group of children was chosen for serial whole-blood ascorbic
acid determinations. Every third child was selected from an alpha-
betical listing of school enrollment by classroom. The first blood
drawing took place in January, before the study period, the second
seven weeks after the study began, and the final drawing in late-
May, two weeks after the study period ended. Vitamin C levels were
determined by the 2,4-dinitrophenylhydrazine method described by
Lowry, Lopez and Bessey,*° and the microprocedure used was shown
by Bradley et al.’ to yield results equivalent to those obtained with
use of venipuncture whole blood.

Data Collection

Two types of observation were made in this study. In the first, clin-
ical episodes of illness were observed. These included all illnesses for
which children sought medical care through the routine channels
(e.g., self-referral to clinic or referral by dormitory aides or teachers).
Secondly, active surveillance was maintained to observe those respi-
ratory illnesses for which no medical care was sought.

To qualify as a discrete “episode,” an illness had to have an onset
preceded by at least seven symptom-free days. Written diagnostic
criteria were established for five respiratory syndromest (uncompli-
cated upper respiratory infection, pharyngitis, otitis media, bronchi-
tis and pneumonia). Other illnesses were lumped together, with the
exception of gastrointestinal complaints. Injuries were excluded en-
tirely from consideration. Diagnosis and duration of symptoms be-
fore day of diagnosis were recorded. The nurse followed each ill child
daily until all symptoms were resolved, thus allowing for computa-
tion of total duration of illness.

A medically trained clerk or the school nurse conducted active
surveillance in four classrooms daily. All classrooms were seen in a
regular rotation. Each child’s temperature was taken, each was ex-
fu’nined for nasal discharge, and each asked individually in the Nava-
Jo language if any of the following symptoms were present on that
.day: runny nose, sore throat, earache or cough. Only the presence or
absence of these signs and symptoms was recorded. Temperatures of
37.5°C or over were considered elevated.

REesurts

Six hundred and forty-one of the 666 children (96
per cent) completed the entire 14-week study period.

*Kin.dly supplied by Hoffmann-LaRoche, Inc., Nutley, N.J.
fAvailable from the authors on request.
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Of these, 321 received vitamin G supplements (C), and
320 received placebo tablets (P). The other 25 subjects
(13 G and 12 P) were eliminated from the study be-
cause they dropped out of school during its course. No
children were eliminated because of adverse effects.

Table 1 shows whole-blood vitamin C levels of the
children who had two or three serial determinations.
March blood samples were drawn 20 to 26 hours after
the preceding day’s supplement was given. All C
groups had highly significant increases in ascorbic acid
levels at that point, seven weeks after the supplementa-
tion had begun. Upper-grade children receiving 2 g
daily had increases slightly smaller than those in the
lower grades who were taking only 1 g daily. In addi-
tion, upper-grade P children showed significant blood
vitamin C increases- from January to March, although
these were much smaller than those found in the C
groups. Determinations were also performed on blood
drawn in May, two weeks after supplementation was
completed. There were no significant variations when
the January and May levels of the same children were
compared.

The school doctor or nurse treated 75 respiratory-ill-
ness episodes and 89 other illness episodes at the clinic
during the 14-week period. None involved the lower
respiratory tract. No differences in number of treated
episodes were found between G and P groups. Only
nine cases of gastrointestinal illness were seen (four in C
and five in P groups). Table 2 shows total days of mor-
bidity and average duration of episodes. There were
significantly fewer days of morbidity from respiratory
illness in C children than in P children, in both lower-
grade (28 per cent) and upper-grade (34 per cent)
groups. Percentage differences were similar in males
and females. There were also fewer morbid days from
“nonrespiratory” causes (30 per cent) among the
lower-grade C children than among those in the P
group. The distributions of episode duration were com-
pared for C and P children in each grade level and sex
combination with use of the Mann-Whitney U-test.
This nonparametric test was used to avoid comparing

Table 1. Whole-Blood Vitamin C Levels.

SEX LEVELS LEVELS _ LevELs
IN IN IN
JANUARY* Marcu! May*

VITAMIN C PLACEBO VITAMIN C PLACEBO VITAMIN C PLACEBO
GROUP GROUP GROUP GROUP GROUP GROUP

mg/100 ml +SD
Lower grades:
Male 1.42 1.46 2.39 1.55 1.46 1.35
+0.21  £024 +£0605 +0.17 £0.17 +0.17
Female 1.44 1.47 2.29 1.56 151 1.40

+023  £0.19 £0.58 +027 +£020 £0.15
Higher grades:

Male 1.25 1.22 2.06 1.51 1.36 1.35
+029 +£039 +0.55% +0237 £036 +0.21
Female 1.33 1.31 2.08 1.47 1.56 131

+£020 £020 +£043% +029f 4023 +£0.20

*Before supplements (142 children). *During supplements (142 children).
*#2 wk after supplements (107 children). $Jan-Mar increases, t statistic, p<<0.001.
fJan-Mar increases, t statistic, p<<0.05. .
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Table 2. Clinical Episodes of Iliness and Days of Morbidity.
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Table 3. Results of Active Surveillance.

Group No. oF No. oF Days oF AVERAGE ~ CHANGE IN
CHILDREN  EPISODES MORBIDITY DURATION  DAYS OF
FROM ALL OF EPISODES MORBIDITY

EPISODES (DAYs)  ON VITAMIN C
(%)
Respiratory illness:
Lower grades:
Vitamin C 190 19 94 4.95 —28%
Placebo 192 23 130 5.65
Upper grades:
Vitamin C 131 16 71 4.44 —34t
Placebo 128 17 107 6.29
Other illness:.
Lower grades:
Vitamin C 190 25 108 4.32 —30%
Placebo 192 26 154 592
Upper grades:
Vitamin C 131 19 115 6.05 —8
Placebo 128 19 125 6.58

*3x2 table comparing days of respiratory illness, days of other illness & days not
known to be ill; chi-square = 13.20; 2 df, p<0.01.

tAs above, chi-square = 8.93; 2 df, p<<0.05.

mean durations while assuming other distribution pa-
rameters to be identical between groups. There were no
significant differences in these distributions with the
exception of respiratory episodes in older girls. In that
case, the C distribution was different from the P distri-
bution in favor of shorter illness duration (K = 28, U
= 102, p<<0.05).

A clerk visited each classroom regularly every 13th
day, completing seven circuits of the school during the
study. Of the possible 4487 child-days of observation
(641 children X seven circuits), there were actually
3929 (87 per cent) child-days observed, with the re-
mainder accounted for by days absent. The presence,
on a given observation day, of any one of the five crite-
ria (elevated temperature, cough, earache, sore  throat
or nasal discharge) was considered indicative of a “sick
day.” Table 3 lists the findings on active surveillance
for symptomatic days in all groups. There were 26 per
cent fewer symptomatic days in lower-grade C children
than in P children, a difference highly significant for
both boys and girls. Upper-grade C girls had 33 per
cent fewer sick days than those on placebo, although
there was no difference between the groups of upper-
grade boys. When days sick with each symptom or sign
were considered separately, it was clear that the better
experience of those on vitamin C was related entirely to

' reduction in cough and nasal discharge. No consistent

pattern was noted for fever, earache and sore throat.
The lower-grade C group as a whole had 30 per cent
fewer days of one symptom (221 vs. 156 per 1000 obser-
vations), and 16 per cent fewer days of two or more
symptoms (63 vs. 53 per 1000 observations) than P
children. In the upper-grade girls, 28 per cent fewer
days of one symptom (122 vs. 82 per 1000) and 40 per
cent fewer days of two or more symptoms (43 vs. 26 per
1000) were noted in children on vitamin C.

A separate analysis was made of the children who re-
mained well on active surveillance throughout the
study as contrasted with those who had at least one sick
day observed (Table 4). Again with the exception of

SEX PLAcEBO VitamiNn C CHI-SQUARE CHANGE
VALUE ON VITA-
e MINC/
@=2" 1000 0p-
SERVA-
TIONS (%)
CHILD- DAYS CHILD- DAYS
DAYS SICK DAYS SICK
OBSERVED OBSERVED
Lower grades:
Male 525 143 500 95 10.78t -30
Female 658 191 708 158 13.04% —23
Higher grades:
Male 346 33 375 37 4.59 + 4
Female 393 48 424 35 6.61* -33

*3 X2 table, comparing days known well, days known ill & days unknown (child absent).
p<0.01. *p<<0.05.

higher-grade boys, significantly more children in C
groups had no symptoms observed at all. Thirty-two
per cent of younger C children had no sick days noted,
whereas only 16 per cent of the younger P children re-
mained well on survey days. These differences, when
considered in sum for the entire school, were very high-
ly significant. However, since observations were made
only periodically of a given child, these findings do not
imply that children without observed sick days actual-
ly remained well throughout the study period.

Finally, the symptomatic experience on active sur-
veillance of the C children who had blood samples
drawn in March was considered. There were 100 such
children, and their whole-blood ascorbic acid levels
were arrayed from highest to lowest. The active surveil-
lance experience of children who had levels in the
upper one third (34 in number) was then compared
with that of those whose levels were in the lower one
third (33). Only a small number of sick days was in-
volved; yet those in the higher level group had 46 per
cent fewer sick days noted than those with lower levels
(30 days vs. 55 days, comparing sick days, observed
well days and days of unknown status, chi-square =
12.35, 2 d.f., p<<0.01).

Discussion
This study tested the null hypothesis that daily vita-

Table 4. Children in Vitamin C and Placebo Groups Never Il on
Active Surveillance.

SEX Viramin C PLACEBO CHI-SQUARE
NO. OF DAYS - %DAYS  NO. OF DAYS % DAYS
WITHOUT ~ WITHOUT  WITHOUT  WITHOUT
SICKNESS SICKNESS SICKNESS SICKNESS
OBSERVED/  OBSERVED  OBSERVED/  OBSERVED
TOTAL IN TOTAL IN
GROUP GROUP
Lower grades:
Male 31/81 38 18/87 21 6.28*
Female 30/109 28 12/105 11 8.78%
Both 61/190 32 30/192 16 14.29%
Higher grades:
Male 40/62 64 34/61 56 0.98
Female 42/69 61 29/67 43 4.21*
Both 82/131 63 63/128 49 4.70*
All grades 143/321 44 92/320 29 16.52%
*p<0.05. tp<0.01. #p<0.001.
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min C supplements and placebo supplements have
identical effects as prophylactic agents in respiratory
disease. Although this null hypothesis was supported
regarding the incidence of illness episodes, there were
statistically significant differences between treatment
groups in the duration of morbidity. Children taking 1
and 2 g of vitamin C supplements daily were ill fewer
days than those taking placebo, although the prophy-
lactic benefits were modest and not entirely consistent.

Clinical episodes represented the more severe illness
that occurred during the study period. In retrospect,
children were usually not referred to the clinic for
upper respiratory symptoins, unless they were obvious-
ly febrile or toxic. Nevertheless, there were, on the aver-
age, 30 per cent fewer days of morbidity from respira-
tory episodes among C children than among those in P
groups. This finding, however, must be interpreted
with caution. There were relatively few episodes in-
cluded in the study, and, when the actual distributions
of duration were compared between groups by means

of a nonparametric statistical test, the differences were .

not significant, except for older girls. Active surveil-
lance findings represent milder forms of the “common
cold,” not requiring medical intervention or absence
from school. Similar decreases in sick days were seen in
all C groups, with the exception of older boys. These
findings are consistent with a decrease in duration of
morbidity and do not imply fewer illness episodes. Be-
cause of the methodology, however, it is not certain
that each unit of observation (child-day) was indepen-
dent, and, therefore, the results of these chi-square
analyses must also be interpreted with caution.

Our results do correlate with those of recent studies
on the prophylactic value of vitamin C. Anderson et
al.® found 30 per cent fewer days of disability among
volunteers taking 1 g daily of vitamin C supplements,
and also noted that significantly more of this group re-
mained well throughout the study as compared with
those on placebo. Our surveillance data indicate that
more C children had no sick days observed, as opposed
to one or more sick days, than P children. Likewise, An-
derson noted that the apparent benefit of vitamin C in
reducing morbidity includes “other, nonrespiratory”
episodes. Our findings suggest a similar pattern in that
days of morbidity from nonrespiratory causes were 30
per cent fewer in younger C children. This category,
hf)wever, may contain acute illnesses that involved res-
piratory symptoms at some time in their course but did
not qualify as “respiratory” on the day of diagnosis by
our criteria.

Wilson and Loh?® differentiated “toxic colds” (sore
throat, headache and fever) from “catarrhal colds”
(cough, nasal obstruction and nasal discharge) in a
double-blind study involving Dublin school children.
The severity and intensity of symptoms were reduced
over 50 per cent in girls receiving 500 mg of vitamin C
Sup{plements, predominantly in catarrhal syndromes.
This caused the authors to suggest that vitamin C may
have a local effect in reducing mucosal inflammation,
rather than altering more systemic symptoms. Our
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findings on active surveillance concur with this selec-
tivity since days with cough or nasal discharge were
fewer, but days with other symptoms unchanged, in
those on vitamin C.

The blood ascorbic acid levels in this study indicate
that there was no evidence of deficiency in this popula-
tion at the outset.'> Moreover, children on vitamin C
had highly significant rises in ascorbic acid levels even
at a “steady state” 20 to 26 hours after their last dose,
although there was no real difference in levels between
those given 1-g and those given 2-g supplements. The
latter finding may be due to greater body volume in
the older children, a change in metabolism with age or
a difference in compliance between the younger and
older age groups. Thirdly, older P children of both
sexes had significantly higher blood ascorbic acid levels
in March than in January, suggesting that some P chil-
dren may have been switching tablets at times with G
children or getting excess ascorbic acid in some other
way. Such switching could not have taken place on a
large scale since each teacher observed ingestion of tab-
lets on school days. Finally, paired comparison of base-
line and post-study blood levels of the same children
showed essentially no difference over time. There was
no evidence to support a rebound lowering of ascorbic
acid levels to “pre-scorbutic” values'® at a point two
weeks after large daily supplements were terminated.

The actual clinical meaning of these findings re-
mains unclear. If we assume for the sake of argument
that vitamin C does have prophylactic value, it is un-
likely that such massive supplements are correcting nu-
tritional deficiencies. On the contrary, the evidence
suggests some pharmacologic effect of vitamin C. We
recommend that further clinical trials be performed to
confirm these associations — in particular, the sugges-

tion that higher blood ascorbic acid levels correlate

with fewer symptomatic days. The most convincing
evidence, in this case, would involve concomitant vari-
ation of illness experience with blood levels in given
subjects. A more fundamental area of investigation
would be the specific pharmacologic action, if any, of
ascorbic acid. Our data are consistent with local mu-
cosal effects, whereas those of Anderson® suggest a more
generalized benefit. Massive doses of vitamin C may
increase resistance to certain. infections, may mask
symptoms through local or systemic actions or may in-
deed be virocidal in some way. There is no substantial
evidence for a specific mode of action at present, but
there are enough data suggesting a beneficial influence
of vitamin C on respiratory infections to warrant fur-
ther investigation.

We are indebted to Wilma Herman and Brian Sawchuck for as-

sistance in data collection and to Floyd Taylor, Sc.D., and Kathleen
Coburn for assistance in statistical analyses.
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ISOLATED GONADOTROPIN DEFICIENCY

A Heterogenous Syndrome

I. M. Seitz, M.D., M.R.C.P., Y. Diamant, M.D., E. Rosen, M.D,, J. BeLr, M.B,, M.R.A.C.P.,
M. Bex Davip, Pu.D., W. Porisauk, M.D., anp D. Rasmwowrrz, M.D., M.R.C.P., M.R.C.P.E.

Abstract Seven female patients with primary amenor-
rhea were shown to have isolated gonadotropin defi-
ciency. Thyroid and adrenal function and growth hor-
mone secretion were normal. Basal levels of follicle-
stimulating hormone, luteinizing hormone and estradiol
178 were below the limit of sensitivity of our assays, and
there was no change after intravenous estrogen or oral
clomiphene citrate. With luteinizing-hormone-releasing
hormone, levels of both follicle-stimulating and luteiniz-
ing hormones rose in five subjects, of luteinizing hor-
mone only increased in one subject, and in the remain-
ing patient there was no change in either hormone. In

ISOLATED deficiency of pituitary secretion of the
gonadotropins  human follicle-stimulating hor-

mone (hFSH) and human luteinizing hormone (hLH)’

has long been recognized.'-¢ The advent of radioimmu-
noassay has permitted documentation of subnormal or
absent peripheral levels of both hormones in this syn-
drome (“hypogonadotropic hypogonadism”).™* The
low circulating hFSH and hLH levels could be conse-
quent upon failure of the gonadotrope or failure of the
appropriate signal to reach the gonadotrope via the pi-
tuitary portal circulation. Thus, the defect could be in
the hypothalamus or at an even higher central level.

The identification of the thyrotropin-releasing hor-
mone (TRH) has helped to pinpoint the nature of the
defect in states of thyroid-stimulating hormone (TSH)
deficiency. Many patients with idiopathic hypopitui-
tarism, including secondary hypothyroidism, respond
with a rise of TSH after TRH, indicating that the thy-
rotrope is intact.”** Fleischer et al. have reported a pos-
itive response to TRH in one patient with isolated
TSH deficiency.'® Kaplan et al.® have suggested that

From the departments of Chemical Endocrinology, Obstetrics and Gyne-
cology, Hadassah University Hospital, Jerusalem, Israel (address reprint re-
quests. to Dr. Rabinowitz at Hadassah University Hospital, P.O. Box 499,
Jerusalem, Israel).

Supported by the Israel Cancer Association, the Joint Fund, Hadassah-
Hebrew University, the Population Council (M73.75), and by a grant-in-aid
from the chief scientist, Israel Ministry of Health.

all three patients to whom urinary gonadotropins
(menotropins) were administered serum estradiol 17
was elevated. Subsequent therapy with human cho-
rionic gonadotropin led to ovulation, with an increase in
serum progesterone, and two patients became preg-
nant.

The syndrome of isolated gonadotropin deficien-
cy thus appears to be heterogenous although in
most patients the pituitary gonadotrope is intact
and the defect resides in the hypothalamus. Ovarian
responsiveness is retained. (N Engl J Med 290:10-15,
1974)

most states of idiopathic pituitary deficiency are in fact
due to hypothalamic rather than pituitary disease.

Availability of luteinizing-hormone-releasing hor-
mone (LHRH)" has allowed similar examination of
the site of the lesion in isolated gonadotropin deficien-
cy, and there have already been some reports of its ad-
ministration in this condition.**° In our study of seven
female patients with this syndrome we sought answers
to two questions: whether the site of the lesion in the
hypothalamic-pituitary unit could be identified; and
what was the responsiveness of the ovary, deprived
of endogenous gonadotropin, to therapy with human
menopausal gonadotropins (hMG) and human chori-
onic gonadotropin (hCG).

Our results show that the syndrome of isolated go-
nadotropin deficiency is heterogenous. Whereas none
of the patients responded to clomiphene citrate or to
conjugated estrogens, responses to LHRH were varied.

Abbreviations Used

hCG: human chorionic gonadotropin

hFSH: human follicle-stimulating hormone
hGH: human growth hormone

hMG: human menopausal gonadotropins
LHRH: luteinizing-hormone-releasing hormone
TRH: thyrotropin-releasing hormone

TSH: thyroid-stimulating hormone




