
MATERNAL-FETAL TRANSFER OF MELATONIN I N  THE NONHUMAN 
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Pregnant pr imates  have been shown t o  have a  l a r g e  d i u r n a l  (24- 

h r )  rhythm i n  c i r c u l a t i n g  melatonin (MEL). We examined whether 
a l t e r a t i o n s  i n  c i r c u l a t i n g  maternal  MEL could be t r a n s f e r r e d  t o  
t h e  f e t u s  by giving i . v .  i n j e c t i o n s  o r  i n fus ions  of MEL t o  preg- 
nant  monkeys. Three rhesus  monkeys wi th  timed g e s t a t i o n s  (+ 1 d )  
underwent hysterotomy a t  151 d  g e s t a t i o n .  I ~ H ] M E L  l e v e l s  were 
determined by chloroform-extract ion and au then t i ca t ed  by TLC i n  
t h e  i n j e c t i o n  s t u d i e s ;  MEL plasma l e v e l s  were measured by R I A  i n  
t h e  in fus ion  s t u d i e s .  

Three min a f t e r  a  maternal  i n j e c t i o n  of a t r a c e  amount of 
[ 3 ~ ] ~ ~ ~  ( lpg ,  150uCi) f e t a l  plasma [ 3 ~ ] ~ ~ ~  l e v e l s  were 84 + 9% 
(SE) of maternal  [ 3 ~ ] ~ ~ ~  l e v e l s  (168 + 14 pglml).  P a r a l l e l  r a t e s  
of d isappearance occurred i n  both c i r c u l a t i o n s  over 30 min. Peak 
amniot ic  f l u i d  [)HIMEL l e v e l s  of 17 + 2% maternal  plasma l e v e l s  
occurred a t  30 min. Postmortem examination of CSF from 2 f e t u s e s  
showed [ 3 ~ ] ~ ~ ~  l e v e l s  equal  t o  f e t a l  plasma l e v e l s .  

To mimic endogenous changes i n  maternal  MEL, 0.4 uglmin au- 
t h e n t i c  MEL w a s  infused to  t he  mothers f o r  20 min. Prompt 6- to 
12-fold MEL increments occurred i n  both  c i r c u l a t i o n s ;  p a r a l l e l  
decrements occurred fol lowing the  in fus ion .  

These f ind ings  i n d i c a t e  t he  MEL, t h e  p u t a t i v e  p inea l  hormone, 
i s  r a p i d l y  t r a n s f e r r e d  t o  t h e  f e t u s  i n  l a t e  pr imate  pregnancy. 
The p l a c e n t a l  t r a n s f e r  of MEL may int roduce t h e  f e t u s  t o  24 h r  
p e r i o d i c i t y  and provide informat ion about ambient l i g h t i n g .  
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I n  p rev ious  s t u d i e s ,  we have shown t h a t  admin i s t r a t ion  o f  
h M  inc reases  t he  h a l f  l i f e  o f  serum t r iodo thy ron ine  (TI). We 
have now examined t h e  e f f e c t  o f  h M  on a  loading dose  o f  Tq i n  7 
hypop i tu i t a ry  c h i l d r e n  (7  t o  18 y e a r s  o f  age ) .  Before and a f t e r  
one month o f  h o l  t he rapy  (2 U t .  i .w.)  a  s i n g l e  dose o f  T4 (1.2 
rng/W) was adminis tered o r a l l y ,  serum l e v e l s  o f  T3 and T4 were 
m a s u r e d  a t  0,2,4,6,12,18,24 h r s .  and d a i l y  t h e r e a f t e r  f o r  6  
days. S e m  l e v e l s  o f  T4 peaked between 4  t o  6  h r s .  p o s t  i n -  
ges t ion  and dec l ined  s lowly t o  b a s e l i n e  values  by t h e  6 t h  day. 
The va lues  f o r  serum l e v e l s  o f  T4 were no t  a f f e c t e d  by h M  
therapy.  There was a  r i s e  i n  serum l e v e l s  o f  T3 a s  e a r l y  a s  2  
h r s .  p o s t  i nges t ion  bu t  n o  uniform peak was d i sce rnab le .  The 
b a s e l i n e  values  f o r  serum T3 were reached by t h e  6 t h  day a f t e r  
s e v e r a l  e r r a t i c  f l u c t u a t i o n s .  S e m  l e v e l s  o f  T3 were s i g n i -  
f i c a n t l y  h ighe r  a f t e r  h o l  therapy.  This  i nc rease  was more 
pronounced when t h e  values  were expressed a s  t h e  r a t i o  o f  T3/T4. 
These d a t a  i n d i c a t e  t h a t  h o l  causes  an  inc rease  i n  serum l e v e l s  
o f  T3. Although t h i s ,  in p a r t ,  may be due t o  i nc rease  i n  h a l f  
l i f e  o f  s e run  T3, t h e  long l a s t i n g  e l e v a t i o n  o f  serum T3, a s  
obta ined i n  t h i s  s tudy ,  can on ly  be expla ined by an inc rease  in 
e x t r a t h y r o i d a l  convers ion o f  Tq t o  T3. 
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A 7 month o l d  c h i l d  r a i s e d a s a f e m a l e h a d  amhiguous g e n i t a l i a  
with c l i toromepaly ,  p o s t e r i o r  l a b i a l  fus ion and a  u rogen i t a l  s inus .  
Her pe r iphe ra l  karyotype was 46 X Y .  SherespondedtohCG s t imu la -  
t i o n  wi th  an inc rease  i n  serum t e s t o s t e r o n e  from 59 t o  ?11ng/dl  
d e s p i t e  e l eva ted  basal  gonadotropins (1.H 14 ng/ml, FSH 7.36ng/ml) 
which had suggested gonadal f a i l u r e .  A t  age 15 months, her  LH 
(46 ng/ml) and FSH (670 ng/ml) remained high and she  underwent 
laparotomv which revealed a  s e p t a t e  vagina ,  n h ico rnua te  u t e r u s  
and f a l l o p i a n  tubes  (Miillerian s t r u c t u r e s )  a s  well a s  b i l a t e r a l  
vasa d e f e r e n t i a  (Wolffian s t r u c t u r e s ) .  A r i g h t  s t r e a k  gonad 
conta ined mul t ip l e  Miillerian d u c t s ,  whorls of col lagen and 
hype rp la s t i c  s t e r o i d - s e c r e t i n g  c e l l s  hut no ova o r  f o l l i c l e s .  
A l e f t  intra-abdominal t e s t i s  appeared normal hy hoth l i g h t  and 
e l e c t r o n  microscopy with abundant germ c e l l s  and appropr i a t e  
Leydig and S e r t o l i  c e l l  u l t r a s t r u c t u r e  f o r  ape. No evidence f o r  

ma l ignan t  change war seen.  
The e l eva ted  FSH and p e r s i s t e n t  K l l e r i a n  s t r u c t u r e s  i n  t h i s  

c h i l d  had suggested d e f i c i e n t  i nh ih in  and antimi;lleri: ln hormone, 
r e s p e c t i v e l y .  The S e r t o l i  c e l l  i s  t h e  presumed source  of t hese  
substances ,  however, no anatomic ahnormal i ty  of t he  S e r t o l i  c e l l  
could be demonstrated. 
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The managemnt o f  DI i n  a  p a t i e n t  who r equ i r e s  prolonged 
p a r e n t e r a l  f l u i d  therapy poses  a  g r e a t  cha l l enge  t o  t h e  c l i n i -  
c i a n .  E r r a t i c  abso rp t ion  o f  p i t r e s s i n  i n  o i l  and t h e  s h o r t  
a c t i o n  o f  aqueous p i t r e s s i n  make these  p repa ra t ions  unsu i t ab l e  
f o r  t h e  purpose. We have used cont inuous  in fus ion  o f  aqueous 
p i t r e s s i n  i n  2 p a t i e n t s  (2 and 12 yea r s  o f  age) who developed 
DI imnediate ly  fol lowing r e s e c t i o n  o f  craniopharyngiorna. Both 
p a t i e n t s  r equ i r ed  prolonged p a r e n t e r a l  therapy.  An I.V. priming 
dose (0.05 U) o f  aqueous p i t r e s s i n  was followed by cont inuous  
in fus ion  of p i t r e s s i n  a t  t h e  i n i t i a l  dose o f  3  uU/kg/min. 
Both p a t i e n t s  were kep t  on maintenance I.V. f l u i d s  and t h e  r a t e  
o f  i n fused  p i t r e s s i n  was ad jus t ed  u n t i l  t h e  optimum dose af 
p i t r e s s i n  was achieved. This  was determined by moni tor ing 
serum and u r ina ry  sodium, u r ine  v o l m  and s p e c i f i c  g r a v i t y  and 
d a i l y  weights .  The optimum dose o f  p i t r e s s i n  appeared t o  be 
50 uU/kg/hr. No untoward s i d e  e f f e c t s  were observed. The 
s h o r t  h a l f  l i f e  of I .V. aqueous p i t r e s s i n  renders  t he  minute t o  
minute adjustment o f  t h e  dose a  p r a c t i c a l  f e a s i b i l i t y .  

SUNY-Upstate Medical Center and VA Hosp i t a l ,  Syracuse ,  N.Y.  
Some c h i l d r e n  wi th  c e n t r a l  d i a b e t e s  i n s i p i d u s  (DI) may l s l e a s  

ADH under c e r t a i n  cond i t i ons .  We have s tud ied  10 p a t i e n t s  w i ~ h  
c e n t r a l  DI ranging i n  age from 3 t o  18 yea r s .  Their  eva lua t ion  
included a  dehydrat ion test and a  t r i a l  of c l o f i b r a t e  therapy.  

During the  dehydrat ion t e s t ,  hour ly  plasma and u r i n e  osmolal i  
t i e s  (Posm 5 Uosm) were measured. When the re  was a  p l a t eau  i n  
Uosm, t h e  p a t i e n t s  received aq. P i t r e s s i n .  Greater  than a  9% r is  
i n  Uosm one hour l a t e r  confirmed t h e  d i agnos i s  of D I .  Four pa- 
t i e n t s  had a  Uosm h ighe r  than t h e i r  Posm revea l ing  r e l e a s a b l e  
ADH. This  occurred wi th  marked t h i r s t  a s soc i a t ed  wi th  an e l e v a t e  
Posm. When t h e  Posm exceeded 290 mOsm/l, t h e  r e l a t i o n s h i p  of Uos 
t o  Posm was always subnormal i n  our p a t i e n t s  when compared t o  
va lues  obta ined i n  127 normal s u b j e c t s .  By comparing simultaneou 
Uosm and Posm va lues ,  t h e  d i agnos i s  of D I  can be s t rong ly  sus-  
pected;  and, t h e  d i agnos i s  w i l l  not  be  missed even i n  p a t i e n t s  
w i t h  D I  who can r e l e a s e  ADH when moderately dehydrated. 

The 10 p a t i e n t s  received c l o f i b r a t e  (500 mg q6h) f o r  3 t o  7 
days. Eight  p a t i e n t s  concentra ted t h e i r  u r i n e  50 t o  400% higher  
than previous  l e v e l s  dur ing random hydrat ion pe r iods .  These in -  

a s e s  i n  Uosm were a s soc ia t ed  wi th  decreases  i n  d a i l y  u r i n e  
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complement s t u d i e s  were oerformeb 2 l ' p a t i e n t s ,  2  months t o  
16 y e a r s  o f  age,  with var ious  types  o f  t hy ro id  d i sease .  Circu- 
l a t i n g  an t i t hy rog lobu l in  o r  antimicrosomal an t ibod ie s  were 
present  i n  12/21 ( t i t e r s  > 1 :40 ) .  All s e ra  were quan t i t a t ed  f o r  
C4 ( c l a s s i c a l  pathway); f a c t o r  0 ,  properdin and properdin con- 
v e r t a s e  ( a l t e r n a t i v e  pathway); C3 and C3-C9 a c t i v i t y  (both  path- 
ways).  In a d d i t i o n ,  func t iona l  assays  were done by determining 
t h e  e x t e n t  o f  complement a c t i v a t i o n  by an immune complex 
( c l a s s i c a l  pathway) o r  by zymosan, cobra venom f a c t o r ,  o r  r a b b i t  
e ry th rocy te s  ( a l t e r n a t i v e  pathway). Abnormalities were found in  
16 p a t i e n t s ,  11/12 with a n t i t h y r o i d  an t ibod ie s  and 5/9 wi thout  
d e t e c t i b l e  an t ibod ie s .  All but one of t h e  abnormal i t iesoccurrec  
i n  t h e  a l t e r n a t i v e  pathway. These cons i s t ed  pr imari ly  of low 
serum l e v e l s  (>  3 SD below t h e  mean f o r  age)  of f a c t o r  B and 
properdin o r  i n e f f e c t i v e  funct ion with CoF. Such abnormal i t ies  
suggest  i n  vivo u t i l i z a t i o n  of t h i s  pathway. No a s s o c i a t i o n ,  
however, e x i s t s  between t h e  t i t e r s  of antibody and any abnor- 
mal i ty .  Since C3 i s  deposi ted on t h e  thy ro id  gland in  many of 
t h e s e  d i s o r d e r s ,  i t  would appear t h a t  i t  i s  t h e  a l t e r n a t i v e  
pathway which i s  r e spons ib l e  f o r  t h a t  depos i t i on .  Fu r the r ,  
s i n c e  ant ibody i s  not  u sua l ly  a s soc ia t ed  with a l t e r n a t i v e  path- 
way a c t i v i t y ,  i t s  r o l e  i n  t h a t  process i s  open t o  quest ion.  
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