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Influence of Melatonin,  Constant  Light,  or Bl inding on Reproduct ive  S y s t e m  of Gerbils  (Meriones 
unguiculatus ) 1 
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Summary. Male a n d  female  gerbils  were i m p l a n t e d  s.c. w i t h  a pel le t  c o n t a i n i n g  2 m g  me la ton in /23  m g  beeswax  eve ry  
2 weeks for a t o t a l  of 3 imp lan t s .  A s igni f icant  depress ion  of o v a r i a n  a n d  u t e r ine  w e i g h t  was  n o t e d  in female  gerbils  
receiving m e l a t o n i n  implan t s .  I n  t he  m e l a t o n i n - t r e a t e d  male  gerbils,  g r o w t h  of t he  accessory o rgans  was s ign i f ican t ly  
i n h i b i t e d  a l t h o u g h  tes t i s  size was n o t  depressed.  

L i g h t  d e p r i v a t i o n  due  to  e i the r  b l ind ing  or  pho t i c  
r e s t r i c t ion  resu l t s  in  some species, such  as the  hams te r ,  in  
a d r a m a t i c  i n v o l u t i o n  of t he  gonads ;  th i s  response  is 
comple t e ly  p r e v e n t e d  b y  p i n e a l e c t o m y  2. T he  causa t i ve  
factor(s)  respons ib le  for gonada l  collapse is still  u n k n o w n ,  
a l t h o u g h  b o t h  p inea l  indoles  and  po lypep t ides  h a v e  been  
i nves t i ga t ed  as possible  p inea l  a n t i g o n a d o t r o p h i c  subs-  
tances2.  Mela ton in ,  a m e t h o x y i n d o l e  syn thes ized  b y  t he  
p inea l  g l and  of m a m m a l s ,  r e p o r t e d l y  exer ts  an  i n h i b i t o r y  
inf luence  on  some aspec ts  of r ep r oduc t i ve  phys io logy  in 
t he  r a t  3,4 a n d  mouseS, s whi le  h a v i n g  a c o u n t e r - a n t i -  
g o n a d o t r o p h i c  effect  in golden 7 and  dwar f  s hams te r s .  
Since no  i n f o r m a t i o n  is ava i l ab le  on  t he  response  of the  
r ep roduc t i ve  o rgans  of gerbi ls  to  m e l a t o n i n  t r e a t m e n t ,  
t he  p r inc ipa l  pu rpose  of th i s  s t u d y  was to e x a m i n e  the  
effects of a d m i n i s t e r i n g  th i s  indole  chronical ly .  I n  a sub-  
s e q u e n t  p r e l i m i n a r y  e x p e r i m e n t  t he  effects of c o n s t a n t  
l ight ,  b l i nd ing  a n d  p i n e a l e c t o m y  on r ep r oduc t i ve  o rgan  
weights  were examined .  

Gerbi ls  used in these  e x p e r i m e n t s  were f rom a n  inb red  
colony m a i n t a i n e d  in a r o o m  p rov id ing  14 h of l igh t  pe r  
day.  I n  t he  1st expe r i m en t ,  obs e r va t i ons  were m a d e  on 
20 male  and  23 female  gerbi ls  i m p l a n t e d  w i t h  m e l a t o n i n -  
beeswax  pel le ts  e v e r y  2 weeks  beg inn ing  a t  5 weeks of 
age. The  an ima l s  were anes thes ized  w i t h  sod ium pen to -  
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Effect of melatonin pellets on gonadal and accessory organ and 
thymus weights in male (top) and female (bottom) gerbils. A total 
of 3 pellets containing 2 mg of melatonin in 23 nag beeswax were 
implanted subcutaneously. Open bars indicate control animals while 
cross-hatched bars indicate melatonin-treated animals. Standard 
errors are indicated. *p < 0.001; **p < 0.01 vs. controls. 

b a r b i t a l  (Pentosol)  and  t he  pel le t  c o n t a i n i n g  2 m g  mela-  
t o n i n  (Sigma)/23 m g  beeswax  or beeswax  on ly  was  im- 
p l a n t e d  s.c. on  t he  d o r s u m  of t he  back .  A t o t a l  of 3 im- 
p l a n t s  were m a d e  in each  gerbi l  a n d  t he  an ima l s  were 
kil led a t  13 weeks of age. Testes,  accessory  o rgans  (se- 
in ina l  vesicles + coagu la t ing  glands) ,  t hymuses ,  ovaries,  
u t e r i  a n d  t he  lef t  ad r ena l  g lands  were weighed.  I n  t he  
2nd expe r imen t ,  a p p r o x i m a t e l y  1 -mon th -o ld  male  gerbils  
were anes thes ized  w i t h  sod ium p e n t o b a r b i t a l  and  groups  
were e i the r  b l inded,  c a s t r a t e d  or  p inea lec tomized  and  
r e t u r n e d  to an  a n i m a l  room p rov id ing  14 h of l igh t  per  
day.  A n o t h e r  g roup  of s imi la r ly  aged  male  gerbils  was  
p laced  in a room p r o v i d i n g  c o n s t a n t  i l lumina t ion .  Af te r  
4 mon ths ,  t he  gerbils  were killed b y  d e c a p i t a t i o n  and  the  
t es tes  a n d  accessory o rgans  were removed .  Organs  f rom 
b o t h  expe r in l en t s  were weighed to  t he  nea re s t  0.1 m g  
on a Cahn  D T L  e lec t roba lance .  Resu l t s  were ana lyzed  b y  
a S t u d e n t ' s  t - tes t  or a o n e w a y  ana lys i s  of va r i ance  on a 
P r o g r a m m a  101 compu te r .  

In  a 3rd expe r imen t ,  b r eed ing  pa i rs  of gerbi ls  were 
e i the r  m a i n t a i n e d  u n d e r  c o n s t a n t  l igh t  or in 14 h of l igh t  
per  d a y  for t he i r  en t i r e  r e p r o d u c t i v e  life span.  The  b i r t h  
of l i t ters ,  inc lud ing  t h e  n u m b e r  of pups  a t  b i r t h  a n d  a t  
weaning ,  were recorded.  

G r o w t h  of t he  accessory  o rgans  of m e l a t o n i n - t r e a t e d  
male  gerbils  was  s ign i f i can t ly  i n h i b i t e d  a l t h o u g h  tes tes  
size was no t  depressed  (Figure,  top}. B o t h  ovar ies  and  
u te r i  of m e l a t o n i n - t r e a t e d  gerbils  were s ign i f i can t ly  de- 
pressed  c o m p a r e d  to those  of con t ro l  (beeswax- t rea ted)  
an ima l s  (Figure,  b o t t o m ) .  No s igni f ican t  differences were 
obse rved  in e i the r  sex in b o d y  we igh t  or  ad rena l  weight .  
The  t h y m u s e s  of m e l a t o n i n - t r e a t e d  male  b u t  no t  female  
gerbils  were s ign i f i can t ly  heav i e r  t h a n  con t ro l  t h y m u s  
g lands  (Figure).  I n  e x p e r i m e n t  2, p i n e a l e c t o m y  alone 
p roduced  w i t h i n  8 h g r a n d  mal  t y p e  seizures in  m o s t  
gerbils, r e su l t ing  in d e a t h  in  ove r  50% of o p e r a t e d  
animals .  This  p h e n o m e n o n  cur ta i l ed  obse rva t ions  on  t he  
effects of p i n e a l e c t o m y  on organ  weigh ts ;  t he  seizures 
a f te r  p i n e a l e c t o m y  will be  e x a m i n e d  in a n o t h e r  c o m m u n i -  
cat ion.  I n  the  su rv iv ing  5 p inea lec tomized  males,  no 
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Effect of constant light, blinding, castration or pinealectoray on gonadal and aceessory organ weights (Mean + SE) in male gerbils 

Treatment N I3W Testes Accessory organs 
(g) (mg) (mg) 

Controls 11 76.3 :~ 2.5 1249 • 37 247.5 =L 19.4 
Constant light 4 72.8 ~: 1.6 1073 ~= 34 b 159.0 ~- 11.0 b 
Blind 5 72.3=L 3.7 1098=[_27 ~, 179.4• 10.1 b 
Castrate 2 102.5 i 16.5 -- 3.9 2~ 0.3 ~ 
Pinealectomy 5 74.4 :k 5.3 1146 • 45 173.6 ~ 19.7 ~ 

P < 0.02 vs. controls, b p < 0.01 vs. controls, o P % 0.001 vs. controls. 

significamt differences in b o d y  or tes t icular  weights  were 
noted,  a l though  accessory organ weights  were  s l ight ly  
depressed (Table). E i t he r  bl inding or ma in t enance  under  
c o n s t a n t  l ight  caused a s ignif icant  reduct ion  in tes tes  and  
accessory organ weights  when  these  organs were com- 
pared  to those  of cont ro l  animals.  However ,  in experi-  
m e n t  3, breeding pairs  of gerbils ma in t a ined  u n d e r  
cons t an t  l ight  for the i r  ent i re  reproduc t ive  life span  show- 
ed no i m p a i r m e n t  of breeding capabi l i ty  as measured  by  
to ta l  n u m b e r  of l i t ters  produced,  n u m b e r  of young per  
l i t ter ,  abi l i ty  to raise young to weaning,  or occurrence of 
p o s t p a r t u m  estrus.  

The da t a  re la t ing to body  weight  and ovar ian  and 
uter ine  weights  of female gerbils f rom the  first  expe r imen t  
agree wi th  previous ly  publ i shed  normal  g rowth  d a t a  for 
s imilar ly-aged female gerbils 9. The l i tera ture  concerning 
chronic admin i s t r a t i on  of mela ton in  to no rma l  male  or 
female ra t s  is cont rovers ia l  wi th  references suppor t ing  
a p rogonadot roph ic ,  an t igonado t roph ic  or no effect  on 
the  gonads  and accessory organs2. In  some species, such 
as the  ferret  ~~ me la ton in  delayed estrus despi te  exposure  
to long photoper iods ,  while in the  weasel n,  mela ton in  
decreased tes t is  size as measured  by  palpat ion.  The pre- 
sent  da t a  indicate  t h a t  mela ton in  is an t igonado t roph ic  in 
male and female gerbils. W h e t h e r  o ther  pineal  indoles or 
po lypep t ides  would also inh ib i t  r eproduc t ive  organ 
g rowth  is unknown.  The observa t ion  t h a t  the  t h y m u s e s  

or me la ton in - t r ea t ed  males were s ignif icant ly e leva ted  
while accessory organs were depressed is cons i s ten t  w i th  
the  hypo thes i s  t h a t  the re  were less circulat ing androgen  
levels. 

Bl inding in some species such as the  h ams t e r  leads to 
d r ama t i c  involut ion  of the  tes tes  as well as the  accessory 
organs.  In  the  rat ,  however ,  b l inding alone has l i t t le or no 
effect  of tes t icular  weigh t  unless it is combined wi th  o the r  
po t en t i a t i ng  procedures  such as anosmia,  androgen  s ter-  
i l ization or under feed ing  2. Gonadal  weights  of b l inded 
gerbils were s ignif icant ly  reduced bu t  to ta l  involut ion,  
as prev ious ly  seen in the  h a m s t e r  2, was no t  observed.  
Al though  cons t an t  l ight  also appa ren t l y  depressed re- 
p roduc t ive  organ growth,  suppor t ing  da t a  f rom the  
breeding colony indicate  t h a t  p a i r s  ma in t a ined  unde r  
co n s t an t  i l luminat ion  are fully capable  of p roduc ing  as 
m a n y  l i t ters  as pairs  in a l t e rna t ing  l igh t -dark  condi t ions ,  
in our colony and as previous ly  descr ibed in t he  l i tera- 
ture  ~2. W h e t h e r  b l inded  gerbils are capable  of repro-  
ducing has  no t  ye t  been  invest igated.  
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P r o e s t r o u s  G o n a d o t r o p i n  Leve ls  in T h y r o p a r a t h y r o i d e c t o m i z e d  F e m a l e  Rats  
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Summary. I n t a c t  and  T P T x  animals  showed the  expec ted  a f te rnoon  increase in se rum LH,  F S H  and prolac t in  levels. 
Bu t  the  a f te rnoon  increase in se rum LH levels in T P T x  ra ts  was less t h a n  t h a t  observed for in tac t  animals  (p < 0.01). 
Nei ther  serum prolac t in  nor  F S H  levels were a l tered by  TPTx.  

Increas ing evidence impl icates  thy rox ine  as a phas ing  
agent  for several  r h y t h m i c  endocr ine  funct ions  4-G. We 
previous ly  repor ted  t h a t  t h y r o i d e c t o m y  in the  female was 
followed by  a reduc t ion  in the  n m n b e r  of eggs ovula ted  7 
and recen t ly  we observed a marked  phase  shi f t  in the L H  
and prolac t in  r h y t h m s  in male ra ts  af ter  t hy ro idec tomy  ~. 

The p re sen t  s t u d y  was  u n d e r t a k e n  to  evaluate  the  
eD[ect of t h y r o i d e c t o m y  on the  se rum proes t rous  p a t t e r n  
of circulat ing gonado t rop ins  in t he  female rat .  

Materials  and methods. Only adul t  female Sprague-  
Dawley  (Charles River,  CD) ra ts  housed under  condi t ions  

of control led l ight ing (fluorescent i l luminat ion f rom 04.00 
to 18.00 h) and t e m p e r a t u r e  (24 • 2~ were used in the  
p resen t  s tudyl  T h y r o p a r a t h y r o i d e c t o m y  (TPTx) was per-  
formed surgically a t  ap p ro x i ma t e l y  40 days  of age. 30 
days  la ter  blood collection procedures  for obta in ing  serum 
LH,  F S H  and pro lac t in  were ini t ia ted.  Af ter  surgery  
T P T x  ra ts  were ind isc r imina te ly  housed 2/cage wi th  in- 
t ac t  or T P T x  animals.  Vaginal  smears  were t aken  6 days  
a week. This served no t  only to assess the  ovar ian  cycle 
b u t  also to  familiarize the  animals  wi th  ac t iv i ty  in the  
animal  quar ters ,  opening of the i r  cage, and  removal  f rom 


