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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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The  Inf luence  of S o m a t o s t a t i n  on D r u g - I n d u c e d  Pro lac t in  R e l e a s e  in the  M o n k e y  ~ 
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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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man%t0. In  clinical s i tuat ions,  however,  in which  h igh  
levels of b o t h  g rowth  ho rmone  and pro lac t in  were ob- 
served, S R I F  suppressed  bo th  hormones  ~1. I t  was sus- 
pected,  then ,  t h a t  S R I F  migh t  be capable  of suppress ing  
e levated  pro lac t in  levels while hav ing  l i t t le to  no effect  on 
basal  levels. To answer  this,  monkeys  were perfused wi th  
S R I F  and an increase in prolac t in  was induced  using 
e i ther  perphenaz ine ,  t h y r o t r o p i n  releasing ho rmone  
(TRH),  or serotonin.  

Materials and methods. 4 female monkeys  weighing be- 
tween  3.1 and  5.2 kg were used in this  s tudy ;  2 monkeys  
were rhesus  (Macaca mulatta) and 2 were crab  ea t ing  
(Macaca fascicularis). One of the  /ascicularis monkeys  
was ovar iec tomized  2 years  pr ior  to in i t ia t ion of t he  
exper iment .  All the  monkeys  responded  in a similar  man-  
ner  to expe r imen ta l  t r e a t m e n t  a l though the  magn i tude  of 
response  var ied  cons iderably  among  animals.  All drug  
inject ions  were repl ica ted  a t  least  twice in a r a n d o m  
fashion a t  weekly  in tervals  for each monkey.  In  th is  way  
animal  to  an imal  var iab i l i ty  couId be r emoved  using a 
t h ree -way  analysis  of var iance  ~2; all s ta t i s t ica l  compar i -  
sons be tween  groups  were made  using this  analysis  wi th  
compu te r  assis tance.  

Linear  S R I F  was admin i s t e red  i.v. as a 100 ~g bolus 
immedia te ly  af ter  the  animals  Were anes thes ized  wi th  
ke tamine  (20 ~g/kg) followed by  a to ta l  of 200 [zg in- 
fused con t inuous ly  over  a per iod of 60 rain. 15 min  a f te r  
the  ini t ial  bolus of S R I F  the  following drugs were ad-  
mia i s t e red  i.v. : pe rphenaz ine  a t  1 mg/kg b o d y  weight ,  
T R H  at  3.3 ~.g/kg b o d y  weight ,  and serotonin  a t  10 mg/kg 
body  weight .  Blood samples  (0.6 ml) were ob ta ined  pr ior  
to  SIRIF admin i s t r a t i on  and  every  15 rain t he rea f t e r  for 
60 rain. The blood was allowed to  clot a t  room t e m p e r a t u r e  
and the  pro lac t in  con t en t  of the  serum de t e rmined  by  a 
h u m a n  pro lac t in  r ad io immunoassay  sys t em as. Se rum f rom 
rhesus  monkeys  a t  3 di lut ions was parallel  w i th  t he  h u m a n  
pro lac t in  s t a n d a r d  as r epor ted  previously  for se rum f rom 
the  crab ea t ing  monkeyl4.  

Results. The cont inuous  infusion of S R I F  resul ted  in a 
sl ight  bu t  s ta t i s t ica l ly  s ignif icant  (p < 0.01) increase in 
serum prolac t in  when  compared  to  saline infusion alone 

(Figure). Soma tos t a t i n  had  no effect  on blocking pro-  
voked prolac t in  release by  the  3 drugs examined,  however ,  
i t  s ignif icant ly  p o t e n t i a t e d  the  response  of pe rphenaz ine  
and T R H  on the  release of prolac t in  (p < 0.01). The com- 
b ina t ion  of s o m a t o s t a t i n  plus sero tonin  did no t  al ter  t he  
prolact in-re leas ing act ion of sero tonin  alone. 

Discussion. The da t a  p resen ted  indicate  t h a t  S1RIF does 
no t  suppress  e i ther  basal  levels of se rum prolac t in  or 
p rovoked  levels. CHEN et  al. z5 observed  t h a t  the  suckling- 
induced  release of pro lac t in  was no t  blocked by  S R I F  
while there  was a suppress ion of the  g rowth  hormone  
release. The suckl ing- induced increase in se rum prolac t in  of 
an imals  receiving S R I F  was s o m e w h a t  h igher  t h a n  t h a t  
of animals  receiving saline and suckled, b u t  the  difference 
was no t  s ta t i s t ica l ly  significant.  Others  observed t h a t  the  
ch lorpromazine- induced  increase in se rum prolac t in  in the  
ra t  was no t  blocked by  S R I F  and  was in fact  s l ight ly high-  
er t h a n  t h a t  of ch lorpromazine  alone16. DAVISl~, how- 
ever, no ted  t h a t  in lambs  the  T R H - i n d u c e d  increase in 
se rum prolac t in  appeared  to  be suppressed  by  S R I F  
infusion a l though the  au thor  a d m i t t e d  t h a t  the  da t a  was 
no t  conclusive. The available evidence suggests  t h a t  the  
abi l i ty  of S R I F  to  decrease the  e levated  p l a sma  pro lac t in  
in cer ta in  clinical s i tua t ions  ~ is no t  because of the  eleva- 
t ion of prolac t in  per  se bu t  r a the r  is due in all p robab i l i ty  
to  a change in the  h y p o t h a l a m i c - p i t u i t a r y  axis. 
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The po ten t i a t i ng  act ion of S R I F  on perphenaz ine  and  
T R H - i n d u c e d  pro lac t in  release was an unexpec ted  ob- 
servat ion.  I t  does no t  appear  to be a simple ampl i f ica t ion 
of the  e f fec t  of S R I F  alone since no po ten t i a t i ng  effect  
on se ro ton in- induced  prolac t in  release was observed.  I t  
was possible t h a t  S R I F  in te rac ted  wi th  the  anes the t ic  
ke t amine  to give the  po ten t i a t i ng  action.  This is believed, 
however ,  no t  to  be the  case since the  serotonin  response 
was no t  a l tered and since some po t en t i a t i ng  act ion of 
S R I F  in unanes the t i zed  animals  has been repor ted  for 
p rovoked  pro lac t in  release TM1% The magn i tude  of po- 
t en t i a t ion  in these  reports ,  however ,  was no t  as great  as 

we observed here. We  believe t h a t  the  answer  lies in t he  
mechan i sm of the  pe rphenaz ine  and T R H - i n d u c e d  pro- 
lact in  release since we have  observed a similar po ten t i a t -  
ing effect of a t ropine  on perphenaz ine- induced  prolact in  
release 18. An exp lana t ion  of the  po t en t i a t i on  of S R I F  on 
provoked  prolac t in  release appears  to be complex  and 
m u s t  be deferred unt i l  the  mechan i sm of act ion of S R I F  
and  of prolac t in  release are be t t e r  unders tood.  
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M o n o a m i n e  Oxidase  Local izat ion in the E p e n d y m a  and Infundibular Recess  in the Catfish Clarias 
ba t rachus  and its Probable  Signif icance 
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Summary. The presence of monoamine  oxidase (MAO) in the  cerebrospinal  fluid (CSF) and MAO posi t ive  t rac t s  br idging 
the  CSF  and the  s u b e p e n d y m a  s t rongly  suggest  the  invo lvement  of CSF in the  neuroendocr ine  control  of hypophys ia l  
function. 

Fig. 1. F r o n t a l  sect ion showing  
subependyma (SE), ependyma (E), 
3rd ventricle (V) and a part of the 
pituitary (P). x 180. 

Fig. 2. Inset of Figure 1, enlarged 
to show MAO positive tracts 
(arrows) bridging IVfAO filled 3rd 
ventricle and subependyma. • 600. 

Fig. 3. Part of the subependyma 
and ependyma in the antero- 
dorsal region of the infundibular 
recess. • 600. 


