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NON-TOXIC GOITER 

PETER C. SCRIBA 

K l i n i k für Innere Medizin, Medical U n i v e r s i t y of Lübeck, Ratze
burger A l l e e 160, D 2400 Lübeck (FRG) 

ETIOLOGY 
Obviously the e t i o l o g y of non-toxic goiter i s heterogeneous. 

While iodine d e f i c i e n c y i s the predominant cause (1, 8), there 
are other reasons for sporadic and endemic goiter, as goitrogens 
from water and food supplies (2, 5), goitrogenic drugs, and i n -
born defects of thyroid hormone synthesis and metabolism. In ad-
d i t i o n , t h y r o i d growth stimulating Immunoglobulin may play a 
r o l e , though some of the observations could have been due to con-
tamination (4) e. g. with EGF (epidermal growth f a c t o r ) . 

EPIDEMIOLOGY 
Non-toxic goi t e r remains a major health problem (1), wherever 

iodine d e f i c i e n c y p r e v a i l s as an endemic problem. Recent reports 
show the worldwide d i s t r i b u t i o n of iodine deficiency, with sev-
e r a l hundred m i l l i o n people l i v i n g at the r i s k of goiter (8). 
Non-toxic goiter, however, represents only the most obvious exam-
ple of the whole spectrum of iodine d e f i c i e n c y disorders, which 
includes retarded growth, mental d i s a b i l i t y etc. In general i t 
may be said, that most epidemiological data are poor and do not 
comply with recommendations by PAHO (14). For instance, d e f i n i -
t i o n by stages i s not r e g u l a r l y applied i n studies published. 

A better quantization of thyroid s i z e can be achieved by 
ultrasonography even i n epidemiological f i e l d studies (7, 16). 
This procedure has an average error of 10 to 15 °r, and permitted 
to demonstrate e. g. the frequency d i s t r i b u t i o n of thyroid volume 
in Sweden, where iodine intake s u f f i c e s , as compared to the Fed-
e r a l Republic of Germany, where almost half of the c h i l d r e n have 
enlarged thyroids (7). In addition, ultrasound patterns cf the 
thyroid were abnormal i n only 3.6 % of the Swedish adult Popula
t i o n as compared to 16 % i n Germany. 
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IODINE PROPHYLAXIS 
The e r a d i c a t i o n of iodine d e f i c i e n c y c a r r i e s important ef-

fects on the q u a l i t y of l i f e , the p r o d u c t i v i t y and e d u c a b i l i t y of 
those affected as summarized by the ICCIDB (8). The global pre-
vention of t h i s c o n d i t i o n has been advocated by the UN and the 
WHO. Once i n s t a l l e d , the maintenance of iodine prophylactic pro-
grams has to be continucusly monitored. 

The ETA has reported (14), that the s u f f i c i e n t iodine intake 
in Northern European countries i s l a r g e l y inadvertently, and for 
instance due to the use of iodophors as desinf ectants. Only few 
countries l i k e Czechoslovakia and Switzerland use adequately 
iodized s a l t . In other parts of the world, i o d i z e d o i l given e i -
ther intramuscularly or c r a l l y i s used for Prophylaxis (1, 8). We 
have experience with some 12 000 i n j e c t i o n s of iodized o i l i n 
Tanzania, and could not confirm the increase of thyroid antibod
ies as claimed by others (16). 

DIAGNOSIS IN THE INDIVIDUAL : NON-TOXIC GOITER 

Non-toxic g o i t e r remains a condition, which can only be 
diagnosed af t e r exclusion of other thyroid disorders. Even i n 
countries with a well funded health System, we have to define a 
r a t i o n a l diagnostic strategy (13) i n order to l i m i t the ever i n -
creasing expenses. In Table I, the simple determination of the 

TABLE I 

Exclusion of Rational procedure +) 

Hypothyroidism 
Thyrotoxicosis 

basal TSH (MCA) 
basal TSH (MCA) 

Autonomy 
Single nodule 
multifocal/disseminated 

Scintigraphy 
Quantization, Suppression 

T h y r o i d i t i s 
chronic 
acute/subacute 

Autoantibodies 
ESR etc. 

Nodular a l t e r a t i o n s i n c l . 
Thyroid Malignancy 

Ultrasonography 
FNA - Cytology 

+) NB: Sometimes more, sometimes less may be needed 
German Society f o r Endocrinology - Thyroid Section (13) 
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basal TSH with a highly s e n s i t i v e radioimmunoassay i s recommended 
as the f i r s t and sole procedure to exclude hypothyroidism and/or 
t h y r o t o x i c o s i s . Notably, non-toxic g o i t e r i s defined as a 
condition where the patient i s euthyroid and free from 
t h y r o i d i t i s or thyroid malignancy. Autonomy i s excluded by 
scintigraphy. Sonography has become the dominating f i r s t hand 
procedure to diagnose t h y r o i d i t i s and t h y r o i d malignancy and i s 
used for c o n t r o l l e d f i n e needle a s p i r a t i o n (FNA) cytology. 

THERAPY 
As generally agreed, non-toxic g o i t e r may be treated by 

surgery. There i s also a place f o r the a p p l i c a t i o n of radioiodine 
(3) i n the treatment of non-toxic g o i t e r ; c e r t a i n l y t h i s kind of 
treatment represents a p r i v i l e g e of the somewhat luxurious 
medicine of countries with a high l i v i n g Standard. Patients aged 
60 or older may p r o f i t most, though the reduction i n thyroid s i z e 
i s only l i m i t e d . Few i f any of these p a t i e n t s need a thyroid 
hormone replacement therapy a f t e r r a d i o i o d i n e . 

There i s cu r r e n t l y a controversy going on, whether to treat 
young non-toxic goi t e r patients with thyroxine or iodine (9). As 
a t h e o r e t i c a l background, the debate continues, whether TSH i s a 
d i r e c t growth stimulator of the t h y r o i d . I f t h i s would be 
correct, TSH suppressive thyroxine doses should be the l o g i c a l 
therapy for non-toxic go i t e r . Other authors consider growth 
factors (EGF) and the iodine content of the thy r o i d c e l l i t s e l f 
as important for p r o l i f e r a t i o n and h y p e r p l a s i a of the thy r o i d 
gland (15). 

Obviously, there are non-toxic g o i t e r s with firm nodules which 
do not respond to medication (6). The optimal patient for medical 
treatment would rather be a young p a t i e n t up to 25 years old with 
a d i f f u s e g o i t e r of recent onset (11). More than 80 % of these 
patients respond favorably to the treatment. Using Sonographie 
volumetry as an i d e a l means of C o n t r o l l i n g the e f f e c t , i t was 
shown, that s i z e reduetions by 30 - 35 % are to be expected, when 
thyroxine i s given for a period of 3 to 6 months (12). 
Thereafter, no further decrease of t h y r o i d s i z e can be achieved. 

Stopping thyroxine w i l l lead to g o i t e r relapse within a few 
weeks. S u r p r i s i n g l y , the relapse i s slower, when iodine i s 
applied to reduce g o i t e r (9, 12). A f t e r s u c c e s s f u l medical ther
apy, one has to enter a mean of Prophylaxis to prevent recurrence 
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of g o i t e r by either administering half the amount of the i n i t i a l 
thyroxine dose or by 100 to 200 ug iodine/d. What was s a i d i s 
true for endemic g o i t e r i n an iodine d e f i c i e n c y area. There are 
no convincing data on conservative therapy of goiters due to 
other causes. 

As convincingly shown i n ch i l d r e n (10), treatment with 
iodine alone can also decrease goiter si z e by 30 - 40 %. The 
recommendation to treat adults from 25 to 40 or even 50 years of 
age with iodine i s less c l e a r , waiting for further studies (9). 
Treatment of patients with goiter by eit h e r thyroxine of iodine 
i s not very l i k e l y to be successful a f t e r approximately 40 to 50 
years of age. In patients older than t h i s , one has tc consider 
e i t h e r surgery or radioiodine or may i n other cases just observe 
the patient. 
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acetylcholine 
GH secretion, 815 

acromegaly 
GRH, GH secretion, 9 
medical treatment, 580 
somatostatin, 581 
somatostatin analog, 1369 
somatostatin, treatment, 10 

ACTH 
adrenal c e l l form, 253 
aldosterone synthesis, 249 
angiotensin I I , 249 
blood pressure control, 1097 
CRF, c o r t i s o l , test, 3 
guinea pig, 247 
phosphatidylinositol, 249 
placenta, 408 
pregnancy, 401 

ACTH secretion 
hypoglycemia, 5 
regulation, 885 
Vasopressin, 5 

a c t i v i n 
FSH secretion, 13 
ovary, 453 

adrenal adenoma 
hypertension, 1105 

adrenal androgen 
aging, 279 

adrenal c e l l 
ACTH, c e l l form, 253 
cholesterol transport, 256 
cytoskeleton, 255 

adrenal cortex 
autonomic nervous System, 841 
Vasopressin, 831 
VIP, 841 

adrenal gland 
aging, 279 
pro-opiomelanocortin, growth, 241 
renin, 837 
vitamin E, 279 

adrenal i n s u f f i c i e n c y 
Vasopressin, 1273 

adrenal Steroids 
food intake, 714 

adrenergic System 
LHRH secretion, 436 

adrenodoxin 
cholesterol side chain cleavage, 477 

aging 
adrenal androgen, 279 
adrenal gland, 279 
estrogen, 273 
estrous cycle, 273 
GH secretion, 812 
hypothalamo-pituitary-gonadal axis, 
267 

neuroendocrine function, 273 
semen analysis, 268 
t e s t i s size, 269 
testosterone blood l e v e l , 271 

aldosterone 
sodium transport, 362 

aldosterone production 
renin, 837 
Vasopressin, 831 

aldosterone synthesis 
ACTH, 249 
angiotensin I I , 249 

amidating enzyme 
peptide hormone, 335 

amiloride 
sodium transport, 364 

androgen 
LHRH secretion, 434 

androgen binding protein 
S e r t o l i c e l l , 1166 

androgen metabolism 
LHRH analogue, 293 

androgen receptor 
mammary Carcinoma, 95, 99 

androgen receptor defect 
hypogonadism, 1489 

androgen response element 
627 

ANF 
fetus, 685 
hypertension, 1111 

angiogenesis 
ovary-renin-angiotensin System, 
1205 

angiotensin 
central nervous system, 1091 
Leydig c e l l , 1209 

angiotensin I I 
ACTH, 249 
aldosterone synthesis, 249 

angiotensinogen 
central nervous system, 1213 
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g l y c o s y l a t i o n , 1213 
t i s s u e d i s t r i b u t i o n , 1216 

a n o r e x i a n e r v o s a 
CRF, 6 

ANP 
cardiomyopathy, hamster, 188 
d i g i t a l i s - l i k e s u b s t a n c e , 1275 
gene e x p r e s s i o n , 179 
h i s t o c h e m i s t r y , h e a r t , 186 
h y p e r t e n s i o n , 189 
immunohistochemistry, 174 
p a t h o p h y s i o l o g y , 185 
p r e c u r s o r , 1496 
v a s s o p r e s s i n , 175 

anti-Müllerian hormone 
aromatase, 681 
f e t a l o v a r y , 679 

a n t i e s t r o g e n 
MCF-7 b r e a s t Cancer c e l l s , 106 

a n t i l u t e o l y s i n 
213 

a n t i p r o g e s t e r o n e 
413 
c o n t r a c e p t i o n , 416 
p r o g e s t e r o n e r e c e p t o r , 414 

a r g i n i n e V a s o p r e s s i n 
see V a s o p r e s s i n 

aromatase 
anti-Müllerian hormone, 681 
gene r e g u l a t i o n 483 
p r o s t a t e , 294 

aromatase i n h i b i t o r 
4-OH-androstenedione, 295 

a r t e r i o g e n e s i s 
p r o l a c t i n o m a , 559 

a t r i a l n a t r i u r e t i c p e p t i d e 
see ANP 

autoimmunity 
b e t a c e l l d e s t r u c t i o n , 649 
t h y r o i d s t i m u l a t o r , 1327 

autonomic nervous system 
a d r e n a l c o r t e x , 841 

b a s i c f i b r o b l a s t growth f a c t o r 
MEN I , 1354 

b e t a c e l l 
autoimmune d e s t r u c t i o n , 649 

b e t a c e l l d e s t r u c t i o n 
i n t e r l e u k i n I , 666 
tumor n e c r o s i s f a c t o r , 666 

b isphosphonate 
bone r e s o r p t i o n 1463 
h y p e r c a l c e m i a , 1465 
o s t e o p o r o s i s , 1465 
Paget's d i s e a s e , 1464 

b l o o d p r e s s u r e 
ACTH, 1097 
CRF, 1097 

bombesin 
f o o d i n t a k e , 706 

b o m b e s i n - l i k e p e p t i d e 
g a s t r o i n t e s t i n a l t r a c t , 1233 
gene e x p r e s s i o n , 1233 

bone d e n s i t y 
c a l c i t r i o l , 1255 
p a r a t h y r o i d hormone, 1255 

bone r e s o r p t i o n 
b i s p h o s p h o n a t e , 1463 
t r a n s f o r m i n g growth f a c t o r b e t a , 
927 

b r a i n n a t r i u r e t i c p e p t i d e 
173 
i d e n t i f i c a t i o n , 1499 
s t r u c t u r e , 1497 

B r a t t l e b o r o r a t 
V a s o p r e s s i n d e f i c i e n c y , 537 
V a s o p r e s s i n p r e c u r s o r , 1177 

b r e a s t Cancer 
p r o g n o s i s , 1415 
S t e r o i d r e c e p t o r , 1415 

b r o m o c r i p t i n e 
amino a c i d metabolism, 572 
PET-scan, 568 
p r o l a c t i n s y n t h e s i s , 563 

brown a d i p o s e t i s s u e 
human h i s t o l o g y , 721 
u n c o u p l i n g p r o t e i n , 717 

b u s u r e l i n 
p r e c o c i o u s p u b e r t y , 145 

c a l c i t o n i n 
o s t e o c l a s t , 934 
o s t e o p o r o s i s , 1249 

c a l c i t o n i n gene 
725 

c a l c i t o n i n gene r e l a t e d p e p t i d e 
n e u r o p e p t i d e Y, 1289 

c a l c i t r i o l 
bone d e n s i t y , 1255 

c a l c i u m 
i n s u l i n r e l e a s e , 131 

c a l c i u m s i g n a l l i n g system 
IGF I I , 973 

c a l c i u m t r a n s p o r t mechanism 
p h o s p h o l i p a s e C, 977 

cAMP 
gene e x p r e s s i o n , 89 

cAMP-dependent p r o t e i n k i n a s e 
989 

Cancer 
gut hormone, 1419 

c a r b a c h o l 
i n s u l i n s e c r e t i o n , 131 

c a r b o x y p e p t i d a s e E 
329 

c a r c i n o g e n e s i s 
see o n c o g e n e s i s 

c a r c i n o i d 
s o m a t o s t a t i n a n a l o g , 1371 

c a r d i a c Output 
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V a s o p r e s s i n , 1270 
c ardiomyopathy 

ANP, hamster, 188 
c a s t r a t i o n 

LHRH s e c r e t i o n , 428 
c a t e c h o l a m i n e 

GH s e c r e t i o n , 813 
c a t h e p s i n 

e s t r o g e n , 111 
mammary Carcinoma, 111 

c e n t r a l nervous system 
a n g i o t e n s i n o g e n , 1213 
c o r t i c o s t e r o i d r e c e p t o r , 355 
g l u c o c o r t i c o i d r e c e p t o r , r a t , 875 
s t r e s s , 355 

c e r e b r o s p i n a l f l u i d 
C R F - l e v e l , 5 

c h o l e c y s t o k i n i n 
f o o d i n t a k e , 705 

c h o l e s t e r o l 
a d r e n a l c e l l , t r a n s p o r t , 256 

c h o l e s t e r o l desmolase d e f i c i e n c y 
60 

c h o l e s t e r o l s i d e c h a i n c l e a v a g e 
a d r e n o d o x i n , 477 

c h romogranin 
326 
n e u r o e n d o c r i n e system, 1221 

c o l o n y s t i m u l a t i n g f a c t o r 
bone c e l l , 918 

c o n g e n i t a l a d r e n a l h y p e r p l a s i a 
e p i d e m i o l o g y , 61 
i n h e r i t a n c e , 500 
r e v i e w , 55 
t r e a t m e n t , 165 

c o n g e n i t a l h y p o t h y r o i d i s m 
TSH d e f i c i e n c y , 545 

c o n t r a c e p t i o n 
a n t i p r o g e s t e r o n e , 416 

c o n t r a c e p t i o n programmes 
C h i n a , 1423 

c o r p u s luteum 
i n h i b i n , 210 
i n t e r f e r o n , 213 
s t r u c t u r e , f u n c t i o n , 207 

c o r t i c o s t e r o i d 
CRF s e c r e t i o n , 893 

c o r t i c o s t e r o i d b i n d i n g p r o t e i n 
s t r u c t u r e , 1305 

c o r t i c o s t e r o i d r e c e p t o r 
c e n t r a l nervous system, 355 

c o r t i c o t r o p h i n r e l e a s i n g hormone 
see CRF 

c o r t i s o l 
CRF, ACTH, t e s t , 3 

CRF 
ACTH, c o r t i s o l , t e s t , 3 
a n o r e x i a n e r v o s a , 6 
b i n d i n g p r o t e i n , 75, 403 
b l o o d p r e s s u r e c o n t r o l , 1097 

c o r t i c o s p i n a l f l u i d , 5 
f o o d i n t a k e , 706 
p i t u i t a r y a d r e n a l a x i s , 899 
p l a c e n t a , 403 
pregnancy, 401 
P s y c h i a t r i c d i s o r d e r , 901 
r e v i e w , 897 
s t r e s s response, 904 

CRF s e c r e t i o n 
c o r t i c o s t e r o i d , 893 
r e g u l a t i o n , 891 

CRF t e s t 
900 
Cushing's d i s e a s e , 4, 906 
d e p r e s s i o n , 906 

Cushing's d i s e a s e 
C R F - t e s t , 4, 906 
m e d i c a l t r e a t m e n t , 582 
r e v i e w , 1405 

c y c l o s p o r i n e 
type I d i a b e t e s m e l l i t u s , 1527 

c y p r o t e r o n e a c e t a t e 
p r o s t a t e Cancer, 308 

cytochrome P450 enzyme 
s t e r o i d o g e n e s i s , 477 

c y t o k i n e 
O s t e o b l a s t , 915 
t h y r o i d c e l l , 1329 

c y t o p l a s m a t i c i s l e t c e l l a n t i b o d y 
651 

c y t o s k e l e t a l 
35 
a d r e n a l c e l l , 255 

d e g l y c o s y l a t i o n 
g l u c o p r o t e i n hormone, 1025 

d e l a y e d p u b e r t y 
h y p e r g o n a d o t r o p i c hypogonadism, 
1445, 1446 

r e v i e w , 1448 
d e p r e s s i o n 

C R F - t e s t , 906 
d i a b e t e s m e l l i t u s 

b e t a c e l l d e s t r u c t i o n , 649 
p a t h o g e n e s i s , r e v i e w , 665 
r e s t r i c t i o n fragment l e n g t h 
polymorphism, 1460 

d i a b e t e s m e l l i t u s I 
C h i n a , 1459 
c y c l o s p o r i n e , 1527 

d i g i t a l i s - l i k e s ubstance 
ANP, 1275 
e s s e n t i a l h y p e r t e n s i o n , 1277 

d i o x i n r e c e p t o r , 
771 

DNA b i n d i n g p r o t e i n 
gene e x p r e s s i o n , 639 

dopamine 
LHRH s e c r e t i o n , 437 

dopamine r e c e p t o r 
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PET-scan, 568 

elcatonin 
osteoporosis, 1253 

endemic goiter 
malnutrition, 1336 
Superoxide dismutase, 1338 

endocrine hypertension 
Steroid excess Syndrome, 1477 

endocrine pancreas tumor 
somatostatin, 1371 

endogenous opiate 
LHRH secretion, 433 

enkephalin 
central nervous system, 1125 
convertase, 329 
gene expression, 1125 

epidermal growth factor 
gondads, 452 

erection 
VIP, 1286 

essential hypertension 
d i g i t a l i s - l i k e substance, 1277 

e s t r a d i o l clearance rate 
free hormone l e v e l , 1299 

estrogen 
aging, 273 
cathepsin, 111 
LHRH secretion, 435 
neuroendocrine function, 273 
opioid receptor, 1132 
osteoporosis, 1241 
prolactinoma, 559 
prostate, 289 
r e t i n o l binding protein, 635 
r i b o f l a v i n c a r r i e r protein, 343 
v i t e l l o g e n i n gene transcription, 
633 

estrogen receptor 
621 
a c t i v a t i o n domain, 751 
hormone responsive element, 751 
mammary Carcinoma, 105 

estrogen response element 
621, 627 

estrous cycle 
aging, 273 
LHRH secretion, 428 
opioid receptor, 1131 

exercise 
LHRH secretion, 441 
Steroid binding protein, 1323 

f e r t i l i t y control 
antiprogesterone, 413 

f i b r o b l a s t growth factor 
gonads, 454 
oncogenesis, 517 
signal peptide, 517 

fluoride 

osteoporosis, 1242, 1261 
flutamide 

LHRH secretion, 435 
prostate Cancer, 308 

f o l l i c l e f l u i d 
angiotensin, 1201 
renin, 1201 
steroidogenic enzyme, 208 

f o l l i s t a t i n 
FSH-secretion, 13 

food intake 
adrenal Steroids, 714 
bombesin, 706 
cholecystokinin, 705 
CRF, 706 
glucagon, 707 
i n s u l i n , 707 
neuropeptide, 705 
neurotensin, 706 
neurotransmitter, 713 
opioid peptides, 708 
regulation, review, 711 

free fatty acid metabolism 
NIDDM, 389 

FSH 
LHRH secretion, 430 
ovary f o l l i c l e growth, 202 
protein kinase, 1039 
p u l s a t i l e administration, 201 
receptor binding, 196 
sugar chain structure, 747 

FSH receptor 
antibodies, 199 
s o l u b i l i z a t i o n , 195 

FSH-secretion 
a c t i v i n , 13 
f o l l i s t a t i n , 14 

galanin 
gastrointestinal hormone, 1545 
i n s u l i n secretion, 1546 

gastrin-releasing peptide 
analogue, 1420 
small c e l l lung Carcinoma, 1363 
structure, 1234 

gastrin-releasing peptide receptor 
blocking peptide, 1420 

gene expression 
neuroendocrine system, 725 
POMC, p i t u i t a r y , 737 
regulation, cAMP, 89 

GH 
somatostatin, 811 

GH binding protein 
602, 965 

GH deficiency 
GRF therapy, 819 
GRH treatment, 8 
treatment, 1449 

GH gene 



e x p r e s s i o n , 640 
GH s e c r e t i o n 

a c e t y l c h o l i n e , 815 
acromegaly, GRH, 9 
a g i n g , 812 
c a t e c h o l a m i n e , 813 
GRF, 811 
p i r e n z e p i n e , 815 
r e g u l a t i o n , 811 

GH t r e a t m e n t 
p u l s a t i l e a d m i n i s t r a t i o n , 942 
s h o r t s t a t u r e , 825 
Tur n e r Syndrome, 826 

G H - c e l l 
T3, 785 

GHRH 
see a l s o GRF 
p r o l a c t i n s e c r e t i o n , 1395 

GIP p r e c u r s o r 
81 

g l u c a g o n 
f o o d i n t a k e , 707 

g l u c a g o n - l i k e p e p t i d e I 
i n s u l i n s e c r e t i o n , 1548 

g l u c o c o r t i c o i d 
c i r c u l a t i n g c e l l s , 350 
gamma-interferon, 352 
immune r e s p o n s e , 349 
i n t e r l e u k i n , 351 
lymphokine, 352 
thymic hormone, 352 

g l u c o c o r t i c o i d r e c e p t o r 
771 
c e n t r a l nervous system, r a t , 875 
hormone r e s p o n s i v e element, 751 
mammary Carcinoma, 96 

g l u c o s e i n t o l e r a n c e 
i n s u l i n r e s i s t a n c e , 383 

g l y c o p r o t e i n 
s u gar c h a i n s t r u c t u r e , 743 

g l y c o p r o t e i n hormone 
d e g l y c o s y l a t i o n , 1025 

GNRH 
see a l s o LHRH 
e v o l u t i o n , 221 

g o i t r e 
t h y r o i d growth, 1053 
t h y r o i d growth s t i m u l a t i n g 

gonadotroph 
immunochemistry, 230 

g o n a d o t r o p i n 
amino a c i d c o m p o s i t i o n , v e r t e b r a t e , 
235 

f i s h , 227 
mechanism o f a c t i o n , 1025 
oo c y t e m a t u r a t i o n , 1033 

g o n a d o t r o p i n d e f i c i e n c y 
hypogonadism, 1491 

g o n a d o t r o p i n r e c e p t o r 
e v o l u t i o n , 233 

Graves' d i s e a s e 
T S H - b i n d i n g i n h i b i t o r , 1409 
TSH - r e c e p t o r a n t i b o d y , 1410 

GRF 
f e t a l p i t u i t a r y , 697 
gene, promoter a c t i v i t y , 805 
GH s e c r e t i o n , 811 

GRF t h e r a p y 
GH d e f i c i e n c y , 819 
GH d e f i c i e n c y , t r e a t m e n t , 8 
GH s e c r e t i o n , 6 

growth 
i n s u l i n - l i k e growth f a c t o r , 947 

growth f a c t o r 
bone f o r m a t i o n , 923 
gonad, 451 
gut hormone, 1419 
mammary Carcinoma, 99 
O s t e o b l a s t , 915 
S e r t o l i c e l l , 1154 

growth hormone 
e v o l u t i o n a r y o r i g i n , 1379 
h e t e r o g e n e i t y , 965 
i n s u l i n - l i k e growth f a c t o r , 941 

growth hormone r e c e p t o r 
601 

growth hormone r e l e a s i n g f a c t o r 
see GRF 

growth hormone r e l e a s i n g hormone 
see GRH 

growth hormone s e c r e t i o n 
GRH, 6 

GT P - b i n d i n g p r o t e i n 
35 
forms, 995 
i o n i c Channel r e g u l a t i o n , 1009 
o p i o i d r e c e p t o r , 1137 
s t r u c t u r e , f u n c t i o n , 1003 

gut hormone 
Cancer, 1419 
growth f a c t o r , 1419 

hCG 
suga r c h a i n s t r u c t u r e , 743 

hCG r e c e p t o r 
gonad, 587 

h e l o d e r m i n 
i n s u l i n s e c r e t i o n , 1549 

h i g h d e n s i t y l i p o p r o t e i n 
p l a c e n t a l l a c t o g e n s e c r e t i o n , 39 

h i r s u t i s m 
p o l y c y s t i c o v a r y Syndrome, 1467 

HLA a n t i g e n 
t y p e IDDM, Ch i n a , 1459 

hormone r e s p o n s i v e element 
e s t r o g e n r e c e p t o r , 751 
g l u c o c o r t i c o i d r e c e p t o r , 751 

4-hyd r o x y - a n d r o s t e n e d i o n e 
aromatase i n h i b i t o r , 295 

6 b e t a - h y d r o x y c o r t i s o l 
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h y p e r t e n s i o n , 1478 
21 - h y d r o x y l a s e 

cytochrome P450 enzyme, 479 
21 - h y d r o x y l a s e d e f i c i e n c y 

55 
r e s t r i c t i o n l e n g t h polymorphism, 
489 

17-a l p h a h y d r o x y l a s e 
cytochrome P450 enzyme, 478 

17 a l p h a - h y d r o x y l a s e d e f i c i e n c y 
60 

11 b e t a - h y d r o x y l a s e d e f i c i e n c y 
59 

3 - b e t a - h y d r o x y s t e r o i d dehydrogenase 
d e f i c i e n c y , 59, 495 

h y p e r a l d o s t e r o n i s m 
h y p e r t e n s i o n , r e v i e w , 259 

h y p e r c a l c e m i a 
b i s p h o s p h o n a t e , 1465 
Cancer, 1357 
P T H - l i k e p e p t i d e , 1357 
r e v i e w , 1486 

h y p e r g o n a d o t r o p i c hypogonadism 
d e l a y e d p u b e r t y , 1445, 1446 

h y p e r p a r a t h y r o i d i s m 
growth f a c t o r , 1351 

h y p e r p r o l a c t i n e m i a 
dopaminergic drugs, 1444 
r e v i e w , 1441 

h y p e r t e n s i o n 
a d r e n a l adenoma, 1105 
ANF, 1111 
ANP, 189 
c o r t i c o s t e r o i d i n d u c e d form, 1103 
h y p e r a l d o s t e r o n i s m , r e v i e w , 259 

h y p e r t h y r o i d i s m 
p e r i o d i c p a r a l y s i s , 1341 
T - c e l l s u b s e t , 1328 

hypoglycemia 
ACTH s e c r e t i o n , 5 

hypogonadism 
androgen r e c e p t o r d e f e c t , 1489 
mouse model, 525, 531 
s e m i n i f e r o u s t u b u l e f a i l u r e , 1489 

h y p o t h a l a m u s - p i t u i t a r y - g o n a d a l a x i s 
a g i n g , 267 
p u b e r t y , duck, 849 
p u b e r t y , r a t , 855 

h y p o t h a l a m u s - p i t u i t a r y - a d r e n a l a x i s 
885 

h y p o t h y r o i d i s m 
autoimmunity, 1551 
TSH-gene, 545 
TSH-receptor a n t i b o d y , 1411 

I G F - r e c e p t o r 
s t r u c t u r e , f u n c t i o n , 957 

immune response 
g l u c o c o r t i c o i d , 349 

i n s i t u h y b r i d i z a t i o n 

r e n i n - a n g i o t e n s i n system, 1197 
i n h i b i n 

corpus luteum, 210 
growth f a c t o r , 453 
immunocytochemistry, 461 
i n f e r t i l i t y , 1491 
i s o l a t i o n , 13 
p l a c e n t a , 409 
p r o s t a t e , 301 
r e v i e w , 13 

i n o s i t o l l i p i d m e tabolism 
TRH, 1017 

i n o s i t o l phosphate p r o d u c t i o n 
979 

i n s u l i n 
f o o d i n t a k e , 707 

i n s u l i n a u t o a n t i b o d y , 
650 

i n s u l i n - l i k e growth f a c t o r I I 
a d r e n a l c e l l , 481 

i n s u l i n r e c e p t o r 
377 
a c t i v a t i o n , s y n t h e s i s , 371 

i n s u l i n r e c e p t o r gene 
373, 378 

i n s u l i n r e l e a s e 
c a l c i u m , 131 

i n s u l i n r e s i s t a n c e 
g l u c o s e i n t o l e r a n c e , 383 
n o n - i n s u l i n - d e p e n d e n t d i a b e t e s , 383 

i n s u l i n s e c r e t i o n 
c a r b a c h o l , 131 
e l e c t r o p h y s i o l o g y , 137 
f i r s t phase, 653 
g a l a n i n , 1546 
g l u c a g o n - l i k e p e p t i d e , 1548 
h e l o d e r m i n , 1549 
n e u r a l c o n t r o l , 119 
p u l s a t i l i t y , 125 
s o m a t o s t a t i n , 128 
VIP, 120 

i n s u l i n - l i k e growth f a c t o r 
f e t u s , 691 
growth hormone, 941 
growth, d i f f e r e n t i a t i o n , 947 
n u t r i t i o n , 949 
ovar y , 452 
S e r t o l i c e l l , 1164 
t e s t i s , 452 

i n s u l i n - l i k e growth f a c t o r I I 
c a l c i u m s i g n a l l i n g system, 973 

i n t e r f e r o n 
corpus luteum, 213 
pregnancy, 213 
t h y r o i d T - c e l l , 1554 

i n t e r f e r o n - ( g ) 
a n t i g e n e x p r e s s i o n , 1328 

gamma-interferon 
g l u c o c o r t i c o i d , 352 

i n t e r l e u k i n 
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g l u c o c o r t i c o i d , 351 
i n t e r l e u k i n I 

b e t a c e l l d e s t r u c t i o n , 666 
i o d i n e 

t h y r o i d growth, 1071 
i o d i n e d e f i c i e n c y 

S u p e r o x i d e d i s m u t a s e , 1333 
t h y r o g l o b u l i n , 1333 

i s l e t c e l l t r a n s p l a n t a t i o n 
C h i n a , 1461 

k a l l i k r e i n 
cDNA s t r u c t u r e , r a t , 319 

l a c t o g e n r e c e p t o r 
gonad, 591 

L e y d i g c e l l 
a n g i o t e n s i n , 1209 
r e n i n , 1208 
S e r t o l i c e l l i n t e r a c t i o n , 1151 
V a s o p r e s s i n , 1180 

LH 
mechanism o f a c t i o n , 1034 
p u l s a t i l e a d m i n i s t r a t i o n , 201 
sugar c h a i n s t r u c t u r e , 746 

LH p u l s a t i l i t y 
o l i g o s p e r m i a , 1492 

LH p u l s e f r e q u e n c y 
864 
p h o t o p e r i o d , 864 

LH r e c e p t o r 
gonad, 587 
s t r u c t u r e , 593 

LH s e c r e t i o n 
p u b e r t y , sheep, 861 

LHRH 
gene a n a l y s i s , 531 
p l a c e n t a , 408 
p r o l a c t i n s e c r e t i o n , 1395 
p u l s e g e n e r a t o r , 421 

LHRH a g o n i s t 
b u s u r e l i n , 145 

LHRH analogue 
androgen metabolism, p r o s t a t e , 293 

LHRH d e f i c i e n c y 
mouse, 525 
mutant gene, 531 
p i t u i t a r y gonadal a x i s , 526 
s e x u a l d i f f e r e n t i a t i o n , 525 

LHRH gene 
mouse mutant, 531 

LHRH neuron 
N - m e t h y l - D - a s p a r t a t e , 869 
n e u r o n a l growth f a c t o r , 858 

LHRH p r e c u r s o r 
s t r u c t u r e , 731 

LHRH p u l s e g e n e r a t o r 
ontogeny, monkey, 867 

LHRH s e c r e t i o n 
c a s t r a t i o n , 428 

e l e c t r o p h y s i o l o g y , 421 
endogenous o p i a t e , 433 
e s t r o u s c y c l e , 428 
e x e r c i s e , 441 
feedback system, 427 
f l u t a m i d e , 435 
FSH, 430 
pu b e r t y , 856 
p u l s e g e n e r a t o r , 433 

l u n g Carcinoma 
g a s t r i n - r e l e a s i n g p e p t i d e , 1363 
growth f a c t o r s , 1363 

l u t e a l c e l l 
o r i g i n , 207 
s t e r o i d o g e n i c enzyme, 208 

l u t e o l y s i n 
213 

17,20 l y a s e d e f i c i e n c y 
60 

lymphokine 
g l u c o c o r t i c o i d , 352 

m a l i c enzyme gene 
s t r u c t u r e , 794 

m a l i c enzyme mRNA 
T3, 791 

m a l n u t r i t i o n 
endemic g o i t e r , 1336 
S t e r o i d b i n d i n g p r o t e i n , 1323 

mammary Carcinoma 
androgen r e c e p t o r , 99 
c a t h e p s i n , 111 
e s t r o g e n r e c e p t o r , 105 
growth f a c t o r s , 99 
pr o g e s t e r o n e r e c e p t o r , 105 
tumour growth f a c t o r , 97 

mammary tumour 
S t e r o i d r e s p o n s i v e n e s s , 95 

McCun e - A l b r i g h t Syndrome 
p r e c o c i o u s p u b e r t y , 151 

m i n e r a l o c o r t i c o i d 
amphibian model, 361 

m o l e c u l a r b i o l o g y 
r e v i e w , 1427 

m o t i l i n p r e c u r s o r 
81 

m u l t i p l e e n d o c r i n e n e o p l a s i a I 
p a r a t h y r o i d c e l l mitogen, 1349 

N-methyl-D-aspartate 
LHRH neuron, 869 

n a t r i u r e t i c p e p t i d e 
b r a i n and h e a r t , 1499 

neur o e n d o c r i n e system 
gene e x p r e s s i o n , 725 

n e u r o h y p o p h y s i a l hormone 
e v o l u t i o n , 1507 

neuromedin B 
r a n a t e n s i n analogue, 1233 

neuromedin K 
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25 
neuronal growth factor 

LHRH neuron, 858 
neuropathy 

pancreas transplantation, 673 
neuropeptide 

autoradiography, 1223 
binding s i t e , 1223 
food intake, 705 
l o c a l i z a t i o n technique, 1221 

neuropeptide precursor 
25 

neuropeptide receptor 
25 

neuropeptide Y 
c a l c i t o n i n gene related peptide, 
1289 

urogenital tract, 1283 
neurophysin 

evolution, 1514 
review, 1505 

neurotensin 
food intake, 706 

neurotransmitter 
CRF secretion, 892 
food intake, 713 

non-insulin dependent diabetes 
mellitus 
pathogenesis, 1481 
i n s u l i n resistance, 383 

non-toxic goiter 
review, 1433 

norepinephrine 
uncoupling protein, 719 

n u t r i t i o n 
i n s u l i n - l i k e growth factor, 949 

obesity 
energy expenditure, 1437 
uncoupling protein, 719 

18-OH-cortisol 
hypertension, 1477 

oligospermia 
LH p u l s a t i l i t y , 1492 

oncogenesis 
f i b r o b l a s t growth factor, 517 

oocyte 
LH action, 1033 

Opiate antagonist 
t e s t i s , 466 

opioid peptides 
food intake, 708 

Opioid receptor 
central nervous system, 1125 
estrous cycle, 1131 
GTP-binding protein, 1137 

osmoreceptor 
Vasopressin secretion, 1189 

Osteoblast 
cytokine, 915 

growth factor, 915 
regulation, 933 
transforming growth factor beta, 928 

osteoclast 
activation, 921 
c a l c i t o n i n , 934 

osteoclast activating factor 
918 

osteoporosis 
bisphosphonate, 1465 
c a l c i t o n i n , 1249 
elcatonin, 1253 
estrogen, 1241 
fluoride, 1242, 1261 
histomorphometry, 1262 
vitamin D metabolite, 1249 
Vitamin D3, 1242 

ovary 
a c t i v i n , 453 
epidermal growth factor, 452 
FSH action, 1039 
renin-angiotensin system, 1201 

ovary f o l l i c l e 
growth, FSH, 202 

Ovulation 
ovary-renin-angiotensin system, 
1204 

Oxytocin 
central nervous system, 1171 
gonad, 469 
p r o l a c t i n secretion, 1386 

Oxytocin receptor 
review, 1183 

Paget's disease 
bisphosphonate, 1464 

pancreas transplantation 
neuropathy, 673 
retinopathy, 674 
type I diabetes, 671 

pancreastatin 
325 

parathyroid c e l l mitogen 
MEN I , 1349 

parathyroid hormone 
bone density, 1255 

periodic paralysis 
hyperthyroidism, 1341 

peritubular myoid c e l l 
c e l l - c e l l - i n t e r a c t i o n , 1145 

pertussis toxin 
39 

phosphatidylinositol 
ACTH, 249 

phospholipase C 
calcium transport, 977 

photoperiod 
LH pulse frequency, 864 

p h y l l o l i t o r i n 
bombesin-like peptide, 1233 
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pirenzepine 
GH secretion, 816 

p i t u i t a r y adenoma 
medical treatment, review, 579 
pathology, review, 553 

p i t u i t a r y adrenal axis 
CRF, 899 
guinea pig, 247 

p i t u i t a r y c e l l culture 
T3, 785 

p i t u i t a r y gland 
f e t a l , GRF, 697 
f e t a l , somatostatin, 697 

p i t u i t a r y gonadal axis 
LHRH deficiency, 526 

p i t u i t a r y tumor 
review, 1473 

placenta 
ACTH, 408 
CRF, 403, 407 
inhi b i n , 409 
LHRH, 408 

placental lactogen 
evolutionary o r i g i n , 1379 
high density lipoprotein, 395 
releasing factor, 398 
secretion, 395 

Plasminogen activator 
bone, 923 

p l a t e l e t derived growth factor 
bone formation, 916 
receptor structure, 503 

polycy s t i c ovary Syndrome 
hirsutism, 1467 

POMC 
gene expression, 737 

POMC-derived peptide 
gonad, 463, 471 
t e s t i s , 457 

positron emission tomography 
dopamine receptor, 568 
p i t u i t a r y adenoma, 567 

precocious puberty 
busurelin, 145 
f a m i l i a l form, 157 
McCune-Albright Syndrome, 151 
testolactone, 155 

pregnancy 
ACTH, 401 
CRF, 401 
interferon, 213 
thyroid function, 1453 

pro-hormone 
k a l l i k r e i n , 319 
Proteinase, 319 

pro-opiomelanocortin receptor 
adrenal gland, growth, 241 

progesterone 
opioid receptor, 1132 

progesterone antagonist 

f e r t i l i t y control, 413 
progesterone receptor 

620 
antiprogesterone, 414 
gene interaction, 760 
human Cancer c e l l , 759 
mammary Carcinoma, 105 
structure, 757 

progesterone response element 
627 

p r o l a c t i n 
evolutionary o r i g i n , 1379 

prola c t i n receptor 
601 

pr o l a c t i n secretion 
GHRH, 1395 
gonadotropin secretion, 1399 
LHRH, 1395 
neural regulation, 1385 
Oxytocin, 1386 
p u l s a t i l i t y , 1387 
TRH, 1017, 1394 
VIP, 1387, 1393 

prola c t i n synthesis 
bromocriptine, 563 

prolactinoma 
arteriogenesis, 559 
estrogen, 559 
etiology, 559 
immunocytochemistry, 554 
medical treatment, 579 
TRH, 556 

proopiomelanocortin 
gene expression, 1119 
synthesis, 737 

prostate 
androgen metabolism, 293 
aromatase, 294 
estrogen action, 289 
inhibin, 301 

prostate Carcinoma 
buserelin, 307 
cyproterone acetate, 308 
endocrine therapy, review, 307 
flutamide, 308 
pathobiology, review, 287 

prostate hyperplasia 
pathobiology, review, 287 

protein d i s u l f i d e isomerase 
T3 binding protein, 783 

protein kinase 
FSM, 1039 
ovary, 1040 

Psychiatric disorder 
CRF, 901 

PTH-like peptide 
structure, 1359 
tumor hypercalcemia, 1357 

puabain 
sodium transport, 365 
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p u b e r t y 
b i r d , 849 
h y p o t h a l a m u s - p i t u i t a r y - g o n a d a l a x i s , 
r a t , 855 

LH s e c r e t i o n , sheep, 861 
LHRH s e c r e t i o n , 856 

p u l s a t i l e s e c r e t i o n 
i n s u l i n , 125 
LHRH, 421 

r a n a t e n s i n 
b o m b e s i n - l i k e p e p t i d e , 1233 

r e n i n 
a d r e n a l g l a n d , 837 
a l d o s t e r o n e p r o d u c t i o n , 837 
f o l l i c l e f l u i d , 1201 
L e y d i g c e l l , 1208 

r e n i n - a n g i o t e n s i n system 
h y p e r t e n s i o n , 1089 
immunocytochemistry, 1197 
i n s i t u h y b r i d i z a t i o n , 1197 
ov a r y , 1201 
t e s t i s , 1207 

r e s t r i c t i o n fragment l e n g t h 
polymorphism 
d i a b e t e s m e l l i t u s , 1460 

r e s t r i c t i o n l e n g t h polymorphism 
2 1 - h y d r o x y l a s e d e f i c i e n c y , 489 

r e t i n o l b i n d i n g p r o t e i n 
e s t r o g e n , 635 

r e t i n o p a t h y 
pancreas t r a n s p l a n t a t i o n , 674 

r h o d o p s i n r e c e p t o r 
37 

r i b o f l a v i n c a r r i e r p r o t e i n 
e s t r o g e n , 343 

s e c r e t o g r a n i n 
326 

semen 
a g i n g , 268 

S e r o t o n i n 
LHRH s e c r e t i o n , 437 

S e r t o l i c e l l 
androgen b i n d i n g p r o t e i n , 1166 
c a l c i u m p h o s p h o l i p i d pathway, 1045 
cAMP, 1045 
c e l l - c e l l i n t e r a c t i o n , 1145 
growth f a c t o r , 1154 
I G F - I , 1164 
L e y d i g c e l l i n t e r a c t i o n , 1151 
second messenger, 1045 
t e s t i b u m i n , 459 
t e s t i n , 1157 
t r a n s f e r r i n , 1164 

sex hormone b i n d i n g g l o b u l i n 
s t r u c t u r e , 1308 

s e x u a l a r o u s a l 
VIP, 1286 

s e x u a l d i f f e r e n t i a t i o n 

LHRH d e f i c i e n c y , 525 
s h o r t s t a t u r e 

GH t r e a t m e n t , 825 
tr e a t m e n t , 1449 

s i g n a l p e p t i d e 
f i b r o b l a s t growth f a c t o r , 517 

sodium t r a n s p o r t 
a l d o s t e r o n e , 362 
a m i l o r i d e , 364 
ouabain, 365 

somatomedin C 
bone f o r m a t i o n , 916 

s o m a t o s t a t i n 
acromegaly, 581 
acromegaly, t r e a t m e n t , 10 
f e t a l p i t u i t a r y , 697 
G H - s e c r e t i o n , 6, 811 
i n s u l i n s e c r e t i o n , 128 

s o m a t o s t a t i n a n a l o g 
acromegaly, 1369 
c a r c i n o i d , 1371 
e n d o c r i n e pancreas tumor, 1371 

s o m a t o s t a t i n gene 
90 

s o m a t o s t a t i n s e c r e t i o n 
s o m a t o t r o p i c adenoma, 556 

s o m a t o t r o p i c adenoma 
immunocytochemistry, 554 
s o m a t o s t a t i n s e c r e t i o n , 556 

S t e r o i d b i n d i n g p r o t e i n 
e x e r c i s e , 1323 
g e n e r a l d i s e a s e s , 1322 
m a l n u t r i t i o n , 1323 
m o l e c u l a r c h a r a c t e r i s t i c , 1305 
ontogeny, 1319 
re v i e w , 1297 

S t e r o i d hormone b i n d i n g p r o t e i n 
t i s s u e d i f f e r e n c e , 1313 

S t e r o i d r e c e p t o r 
b r e a s t Cancer, 1415 

S t e r o i d response element 
619 

s t e r o i d o g e n e s i s 
cytochrome P450 enzyme, 477 
d e g l y c o s y l a t e d LH, 1027 
o v a r y - r e n i n - a n g i o t e n s i n , 1204 

s t e r o i d o g e n i c enzyme 
o v a r i a n c e l l s , 208 

s t r e s s 
c e n t r a l nervous system, 355 
c o r t i c o s t e r o i d r e c e p t o r , 355 

s t r e s s response 
CRF, 904 

substance K 
25 

substance P 
25 
u r o g e n i t a l t r a c t , 1283 

sugar c h a i n s t r u c t u r e 
g l y c o p r o t e i n hormone, 743 



S u p e r o x i d e dismutase 
endemic g o i t e r , 1338 
i o d i n e d e f i c i e n c y , 1333 

T - c e l l s u b s e t 
t h y r o i d g l a n d , 1328, 1553 

T3 
b i n d i n g p r o t e i n , c e l l membrane, 779 
G H - c e l l , 785 
growth f a c t o r , 788 
m a l i c enzyme mRNA, 791 
p i t u i t a r y c e l l c u l t u r e , 785 

t a c h y k i n i n 
n e u r o p e p t i d e , gene O r g a n i z a t i o n , 25 

t a x o x i f e n 
106 

t e s t i b u m i n 
S e r t o l i c e l l , 459 

t e s t i s 
a g i n g , s i z e , 269 
e p i d e r m a l growth f a c t o r , 452 
o p i a t e a n t a g o n i s t , 466 
POMC-derived p e p t i d e s , 457 
r e n i n - a n g i o t e n s i n - s y s t e m , 1207 
S e r t o l i c e l l , 1157 

t e s t o l a c t o n e 
p r e c o c i o u s p u b e r t y , 155 

t e s t o s t e r o n e 
a g i n g , b l o o d l e v e l , 271 
p r o s t a t e growth, 288 

t e s t o s t e r o n e c l e a r a n c e r a t e 
f r e e hormone l e v e l , 1299 

t e s t o t o x i c o s i s 
f a m i l i a l p r e c o c i o u s p u b e r t y , 158 

thymic hormone 
g l u c o c o r t i c o i d , 352 

t h y r o c y t e 
DR a n t i g e n e x p r e s s i o n 

t h y r o g l o b u l i n 
i o d i n e d e f i c i e n c y , 1333 

t h y r o i d autoimmunity 
1409 

t h y r o i d c e l l 
c y t o k i n e , 1329 

t h y r o i d c e l l c u l t u r e 
growth f a c t o r s , 1063 

t h y r o i d f u n c t i o n 
pregnancy, 1453 

t h y r o i d growth 
g o i t e r , 1053 
growth f a c t o r , 1063 
immunoglobins, 1077 
i o d i n e , 1071 
r e v i e w , 1055 

t h y r o i d growth s t i m u l a t i n g g l o b u l i n 
1077 

t h y r o i d hormone r e s i s t a n c e 
797 

t h y r o i d m i c r o s o m a l - p e r o x i d a s e 
a n t i g e n , 1551 

t h y r o i d s t i m u l a t o r 
autoimmunity, 1327 

t h y r o i d T - c e l l 
i n t e r f e r o n , 1554 
tumor n e c r o s i s f a c t o r , 1554 

t h y r o i d - s t i m u l a t i n g a n t i b o d y 
1410 

t h y r o t o x i c p e r i o d i c p a r a l y s i s 
p a t h o g e n e s i s , 1342 

t h y r o t r o p i n r e l e a s i n g hormone 
see TRH 

t r a n s c o r t i n 
c o r t i c o i d d e r i v a t i v e b i n d i n g , 13 

t r a n s d u c i n 
37 

t r a n s f e r r i n 
S e r t o l i c e l l , 1164 

t r a n s f o r m i n g growth f a c t o r 
gonads, 453 

t r a n s f o r m i n g growth f a c t o r b e t a 
bone r e s o r p t i o n , 927 
O s t e o b l a s t , 928 
r e v i e w , 509 

TRH 
GH s e c r e t i o n , acromegaly, 9 
i n o s i t o l l i p i d metabolism, 1017 
p r o l a c t i n s e c r e t i o n , 1017, 1394 
p r o l a c t i n o m a , 556 

t r i i o d o t h y r o n i n e 
see T3 

TSH 
i n a p p r o p r i a t e s e c r e t i o n , 798 

TSH b l o c k i n g a n t i b o d y 
1552 

TSH d e f i c i e n c y 
c o n g e n i t a l h y p o t h y r o i d i s m , 545 

TSH r e c e p t o r 
609 

TSH r e c e p t o r a n t i b o d y 
609 

TSH-binding i n h i b i t o r 
Graves' d i s e a s e , 1409 

TSH-gene 
h y p o t h y r o i d i s m , 545 

TSH-receptor a n t i b o d y 
Graves' d i s e a s e , 1410 
h y p o t h y r o i d i s m , 1411 

tumor growth f a c t o r a l p h a 
adenocarcinoma, 1363 

tumor n e c r o s i s f a c t o r 
b e t a c e l l d e s t r u c t i o n , 666 

tumour growth f a c t o r 
mammary Carcinoma, 97 

Turner Syndrome 
GH t r e a t m e n t , 826 

t y r o s i n e 
s u l f a t i o n , 325 

u n c o u p l i n g p r o t e i n 
brown f a t , 717 



1576 

n o r e p i n e p h r i n e , 719 
o b e s i t y , 719 

u r o g e n i t a l t r a c t 
v a s o a c t i v e p e p t i d e , 1283 

v a s c u l a r smooth muscle 
n e u r o p e p t i d e Y, 1291 

v a s o a c t i v e i n t e s t i n a l P o l y p e p t i d e 
gut r e c e p t o r , 1227 
see a l s o VIP 

v a s o a c t i v e p e p t i d e 
u r o g e n i t a l t r a c t , 1283 

V a s o p r e s s i n 
A C T H - s e c r e t i o n , 5 
a d r e n a l c o r t e x , 831 
a d r e n a l i n s u f f i c i e n c y , 1273 
a l d o s t e r o n e p r o d u c t i o n , 831 
ANP I n n e r v a t i o n , 175 
B r a t t l e b o r o r a t , 537 
c a r d i a c Output, 1270 
c a r d i o v a s c u l a r e f f e c t s , 1269 
c e n t r a l nervous system, 1171 
f e t u s , 685 
gonad, 469 
L e y d i g c e l l , 1180 

V a s o p r e s s i n gene 
537 

V a s o p r e s s i n p r e c u r s o r 

B r a t t l e b o r o r a t , 1177 
V a s o p r e s s i n r e c e p t o r 

r e v i e w , 1183 
V a s o p r e s s i n s e c r e t i o n 

hemorrhage, 1272 
osmoreceptor, 1189 

VIP 
a d r e n a l c o r t e x , 841 
e r e c t i o n , 1286 
i n s u l i n s e c r e t i o n , 120 
p r o l a c t i n s e c r e t i o n , 1393 
p u l s a t i l e p r o l a c t i n s e c r e t i o n , 1387 
s e x u a l a r o u s a l , 1286 

VIP r e c e p t o r 
f u n c t i o n a l p r o p e r t y , 1227 

v i t a m i n D m e t a b o l i t e 
o s t e o p o r o s i s , 1249 

v i t a m i n D r e c e p t o r 
r e g u l a t i o n , 766 
re v i e w , 763 
s t r u c t u r e , 765 

v i t a m i n D3 
o s t e o p o r o s i s , 1242 

v i t a m i n E 
a d r e n a l g l a n d , 279 

v i t e l l o g e n i n 
e s t r o g e n , 633 
gene t r a n s c r i p t i o n , 633 
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