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to  exercise. The results  suggest  t h a t  exercise increases 
glucocort icoid b iosynthes is  b u t  does no t  affect  p l a sma  
levels in animals  w i th  an in t ac t  thy ro id  gland. Exercise  
only  affects  the  p lasma  levels of thy ro idec tomized  animals  
regardless  of whe the r  T 4 is p resen t  or not.  This indicates  
t h a t  the  thyro id  is i m p o r t a n t  in main ta in ing  cort i-  
cos terone  levels dur ing  exercise bu t  t h a t  T 4 is no t  involved 
in th is  regulat ion.  

The d a t a  p resen ted  here demons t r a t e s  t h a t  the  thyro id  
gland is essent ial  for normal  glucocort icoid product ion .  

I t  fu r the r  shows t h a t  exercise s t imula tes  th is  p roduc t ion  
in b o t h  in t ac t  cont ro l  and  thy ro idec tomized  animals .  The  
release or me tabo l i sm of cor t icos terone seems d e p e n d e n t  
u p o n  an in tac t  t hy ro id  g land since p lasma  levels of t he  
cort icoid are decreased dur ing  exercise if the  t h y ro i d  is 
absent .  The admin i s t r a t ion  of T 4 is no t  suff icient  to  r enew 
these  levels. At  t he  p resen t  t ime  there  are no c learcu t  
answers  to  some ques t ions  raised by  these  findings,  b u t  
wi th  research we are p resen t ly  conduct ing,  we hope  to  
provide  the  needed solutions.  
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Summary. Tes tos te rone  has been de tec ted  in whole h u m a n  saliva. Levels  averaged ( •  SE) 295 =k 36 and 195 ~ 25 
pg /ml  in adu l t  males  and females,  respect ively ,  and usual ly  were  unde tec t ab l e  in children.  In  adul t  males, t he  excre-  
t ion  of t es tos te rone  in saliva appeared  to follow a circadian r h y t h m .  

B o t h  the  s t ruc ture  and  funct ion  of the  submand ibu la r  
gland in the  roden t  ~-a and  pig 6-s are inf luenced by  andro-  
gens, indica t ing  t h a t  th is  gland is a t a rge t  organ for these  
hormones .  Moreover,  the  submand ibu l a r  gland in t he  
ratO, ~0, mouse  n and  dog ~2 exhibi t s  some steroid syn t h e t -  
ic abili ty,  involving e i ther  the  oxida t ive  or reduct ive  
me tabo l i sm of tes tos te rone .  In  spi te  of the  numerous  
inves t iga t ions  of a n d r o g e n - d e p e n d e n t  character is t ics  of 
sa l ivary  glands and the  s tudies  on s teroid metaboI i sm b y  
gland tissue, there  appear  to be no repor t s  of the  presence 
of t e s tos te rone  in h u m a n  saliva. There  is reason to sus- 
pec t  t h a t  the  major  androgens  found  in se rum migh t  
also be secreted in saliva since the  glucocort icoids cortisol  
and  cort isone have  been  repor ted  Present  in h u m a n  
pa ro t id  saliva~K 

The p resen t  inves t iga t ion  was designed to de te rmine  
the  influence of sex and age on the  concen t ra t ion  of 
t es tos te rone  in whole h u m a n  saliva, and the  possibi l i ty  
of a c i rcadian r h y t h m  in sa l ivary  levels of t es tos te rone  in 
the  adul t  male. 

Materials and methods. Between  10.00 and 15.00 h, a 
sample  of uns t imu la t ed  whole saliva (1-2 ml) was col- 
lected f rom each of 12 males  (25-55 years  of age), 12 
females (25-35 years  of age) and 12 chi ldren (5-10 years  
of age) of b o t h  sexes. To de te rmine  if levels of t e s tos te rone  
in saliva var ied wi th  t ime of day, samples  were col lected 
f rom 07.00 to 22.00 h a t  hour ly  in tervals  f rom 2 adul t  
males.  One of the  males  was sampled  on 2 consecut ive  
days.  Saliva was s tored  a t  -- 20 ~ unt i l  assayed for t es to -  
s terone.  Tes tos te rone  concen t ra t ions  were de te rmined  in 
dupl ica te  b y  r ad io immunoassay  as previously descr ibed 14, 
excep t  t h a t  an an t i se rum raised in sheep immunized  wi th  
t e s to s t e rone -3 -ca rboxy-me thy lox ime  conjugated  to bo-  
vine se rum a lbumin  was employed  in t he  assay sys tem.  
Differences be tween  mean  sa l ivary  levels of t es tos te rone  
in males, females and  chi ldren were t e s t ed  for signifi- 
cance b y  analysis  of var iance  followed b y  a Duncan ' s  new 
mul t ip le  range test .  

Results and discussion. Testos te rone  in whole  sal iva 
averaged ( ~  SE) 295 • 36 pg /ml  for adul t  males and  
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The concentration of testosterone ill whole saliva from 2 adult males 
at various times of the day. Saliva samples were collected hourly 
for 16 h from subject No. 1 on 2 consecutive days (@--@) and (O--O) 
and from subject No. 2 on i day (&-- &). 
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195 i 25 pg /ml  for adul t  females.  The difference be tween  
these  2 levels was s ignif icant  (p < 0.05) and  levels in bo th  
males and females were s ignif icant ly (p < 0.05) h igher  
t h a n  in the  children.  In  9 of the  12 chi ldren the  level of 
t e s tos te rone  in saliva was undetec tab le ,  w i th  values 
falling below the  sens i t iv i ty  of the  assay (108 pg/ml).  
Sa l ivary  levels of t e s tos te rone  averaged 124 ~ 7 pg /ml  
for the  remaining  3 children.  The direct ion of age and sex 
differences in the  concen t ra t ion  of t es tos te rone  in saliva 
are cons i s ten t  wi th  the  known differences in serum tes- 
tos te rone  levels. The sex difference in serum tes tos terone ,  
however ,  is grea ter  t h a n  t h a t  for t es tos te rone  in saliva. 
Serum tes tos te rone  levels in women  do no t  va ry  wi th  the  
s tage of the  mens t rua l  cycle and average 400 pg/nfil~; in 
men  serum tes tos te rone  levels are in the  range of 5.0-6.5 
ng /ml  ~6. I t  appears  t h a t  in women  the  levels of tes tos te r -  
one in sa l iva  are abou t  one half  those  in se rum while in 
men  t h e y  are less t h a n  one t e n t h  of the  serum levels. I t  is 
possible t h a t  t r a n s p o r t  of t e s tos te rone  f rom blood to 
saliva is a factor  l imit ing the  levels t h a t  can be achieved in 
saliva. 

We observed t h a t  sa l ivary  levels of t es tos te rone  var ied 
cons iderably  wi th  t ime  of day  in the  adul t  male (Figure). 
In  b o t h  subjects ,  levels were h ighes t  be tween  07.00 and 
08.00 h and then  gradual ly  declined t h roughou t  the  day  
reaching a low at  22.00 h. A circadian r h y t h m  in se rum 
tes tos te rone  in men  is well d o c u m e n t e d  17-~ wi th  peak  
levels in early morn ing  and lowest  levels in late evening.  
Our da t a  on tes tos te rone  levels in saliva suggest  a similar 
c i rcadian r h y t h m .  

The physiological  role of t es tos te rone  in the  saliva is 
no t  clear. I t  could affect  cells of the  oral nmcosa  and 
s tudies  of t e s tos te rone  effects on these  cells m u s t  take  
in to  account  the  fact  t h a t  the  ho rmone  m a y  be avai lable 
b o t h  f rom the  blood and  f rom the  saliva. 

Of possible impor tance  is the  po ten t i a l  clinical value of 
using t e s tos te rone  levels in saliva to assess the  endocr ine  
s t a tus  of a p a t i e n t  w i t h  respec t  to  tes tos te rone .  In  serum, 
t es tos te rone  is bound  to  a t e s tos te rone  b inding  pro te in  
wi th  only  abou t  2% of the  t es tos te rone  being free. Of the  
to ta l  t e s tos te rone  in serum, only  the  free t es tos te rone  is 
metabol ica l ly  active.  If  i t  is a ssumed t h a t  t he  free tes-  
tos te rone  enters  sal ivary gland cells and eventua l ly  ap-  
pears  in saliva e i ther  free or b o u n d  to a protein ,  t h e n  the  
levels of t es tos te rone  in saliva m a y  be indicat ive  of the  
avai labi l i ty  of t es tos te rone  to  o ther  t issues in t he  body .  
This in fo rmat ion  would be far more  useful t h a n  the  mea-  
su remen t  of to ta l  t e s tos te rone  in serum which  is no t  nec- 
essari ly re la ted to the  t e s tos te rone  available to t a rge t  
cells. Since only  2% of t e s tos te rone  on average is avail- 
able to cells a t  any  par t icu lar  t ime,  subt le  changes  in 
b inding  capac i ty  of the  b inding  globulin and subsequen t  
changes  in free t es tos te rone  can have  p rofound  effects.  
The procedures  required for m e a s u r e m e n t  of free tes-  
tos te rone  and  binding capac i ty  in se rum are too complex  
and t ime consuming  to be used as a rout ine  clinical test .  
The possibi l i ty  t h a t  r ad io immunoassay  de t e rmina t i on  of 
t es tos te rone  in a sample  of saliva will yield equiva len t  
in format ion  is w o r t h y  of invest igat ion.  
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Summary. Tile infusion of l inear soma tos t a t i n  did no t  block prolac t in  release induced by  e i ther  perphenazine ,  T R H  or 
serotonin.  S o m a t o s t a t i n  infusion, however ,  po t en t i a t ed  prolac t in  release induced by  perphenaz ine  and  T R H  b u t  no t  
t h a t  induced by  serotonin.  

A po lypep t ide  ho rmone  which  inhibi ts  g rowth  hor-  
mone release has  recen t ly  been isolated and charac ter ized  
f rom the  h y p o t h a l a m u s  3. This hormone ,  called somato-  
s t a t in  (SRIF) ,  can  block no t  only  basal  secre t ion of 
g rowth  ho rmone  * bu t  also t h a t  p rovoked  by  drugs 5, 
sleep 6 and hypog lycemiaL  Soma tos t a t i n ' s  inh ib i to ry  
act ion on p i t u i t a ry  ho rmone  release does no t  appear  to  be 
en t i re ly  specific for g rowth  ho rmone  since i t  has  been  
repor ted  to  suppress  the  T R H - i n d u c e d  T S H  release bu t  
no t  t he  basal  levels of T S H  7, s. I t  also inhibi ts  the  secre- 
t ion of bo th  glucagon and insulin~, 9. Somatos t a t i n  ap- 
pears  to have  l i t t le influence on basal  levels of pro lac t in  in 
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