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ed by  MIDGLEY 7. The protocol  for p i t u i t a ry  No. 4 was 
var ied  s l ight ly  to include an ex t ra  1/2 h of p re - incuba t ion  
dur ing  which  t ime  the  p i t u i t a ry  f r agment s  were exposed 
to no addi t ives  (controls) or 400 ng/ml  of es t radiol  (E2), 
t e s tos te rone  (T), or p roges te rone  (P), respect ively .  These 
f r agment s  were t h e n  r emoved  to  t he  1 ml  incuba t ion  
media  conta in ing  no addi t ives  (controls) or 10 IIg/ml of 
GRH.  Af te r  incubat ion ,  the  p i tu i t a ry  f r agmen t s  were 
weighed to  the  neares t  0.01 mg on a micro balance.  

Results. Resul ts  as p resen ted  in t he  Figure are expressed 
as ng of LER907  p resen t  in t he  m e d i u m  per  mg  of 
p i t u i t a ry  t issue a t  the  var ious  t ime  intervals .  Control  
values, or basel ine release, were somewha t  variable.  How-  
ever, all the  p i tu i ta r ies  showed some response  to  the  
va ry ing  doses of G R H  ei ther  a t  15 or 60 rain. Only 1 
p i t u i t a ry  f r agmen t  (no. 2 w i th  25 ~zg of GRH) was less 
t h a n  or equal  to  the  control .  The release of L H  and F S H  
(as measured  in no. 3 and  4) were of t he  same order  of 
magn i tude  wi th  release of bo th  hormones  s ignif icant ly  
above the  contro l  a t  15 mill. P re - incuba t ion  for a/2 h wi th  
400 ng of E~, P or T appeared  to decrease the  response  to 
10 ng of G R H  in p i t u i t a ry  No. 4. Despi te  t he  responses  
seen wi th  mos t  f ragments ,  a dose-response  e f f ec t  was no t  
a p p a r e n t  in these  exper iments .  1 and  10 ng doses of G R H  
appeared  to be as effect ive as the  larger doses. 

Discussion. The rela t ive unava i lab i l i ty  of normal  
h u m a n  p i tu i t a ry  for in vi t ro  s t u d y  is a I imit ing factor  in 
th is  s tudy.  Never theless ,  the  da t a  p resen ted  indica te  t h a t  
syn the t i c  G R H  is capable  of releasing bo th  LH and F S H  
f rom h u m a n  pi tu i tar ies  in vi tro.  As l i t t le  as 1.0 ng of 
G R H  appears  capable  of causing th is  release. This  is in 
ag reemen t  w i th  in v i t ro  s tudies  in ra t s  where  nano g ram 
a m o u n t s  of G R H  released s ignif icant  amoun t s  of L H  and  
FSHI s. In  vivo h u m a n  s tudies  have  ind ica ted  t h a t  i.v. 
in jec t ions  of G R H  resul t  in m a x i m u m  elevat ion  of serum 
L H  and  F S H  wi th in  15 min  to 1 h 9. Our s tudies  indicate  
t h a t  isolated p i tu i ta r ies  are also capable  of such release 
wi th in  1 h, t hough  the  response  over  basel ine was no t  
a lways as marked .  In  the  2 p i tu i tar ies  where concomi t an t  

L H  and F S H  release was s tudied,  F S H - R H  ac t iv i ty  of 
G R H  was equal  to, or grea ter  than ,  the  L H - R H  ac t iv i ty  
of th is  molecule. This is in con t ras t  to mos t  h u man in  
vivo s tudies  where  quick i.v. in jec t ion  of G R I t  resul ts  
in p ropor t iona l ly  grea ter  serum L H  levels t h a n  F S H  
levels 9 1,. 

Large doses  of estradiol ,  t es tos terone ,  and  proges te rone  
had  s ignif icant  suppress ive  effects on b o t h  L H  and  F S H  
release in the  one p i tu i t a ry  in which  th is  was s tudied.  
This in v i t ro  p h e n o m e n o n  suggests  a d i rect  effect  of 
s teroids  on h u m a n  p i tu i t a ry  t issue.  

Zusammen/assung. Menschliche H y p o p h y s e n  wurden  
mi t  und  ohne LH-1RH inkubie r t  und eine Fre i se tzung  yon 
L H  und  F S H  in vi t ro  gefunden,  die sich durch  Sexual-  
s teroide  h e m m e n  l~isst. 
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A n a l y s i s  of E n v i r o n m e n t a l  F a c t o r s  R e g u l a t i n g  the  Gonada l  Cycle  in a Trop ica l  P o n d  Turt le ,  
Lissemys p. granosa (Schoepf f . )  

The role of ex te rna l  factors  in regula t ing  the  sexual  
cycle of m a m m a l s  and birds  has been ex tens ive ly  s tudied,  
bu t  the  p resen t  l i t e ra ture  regard ing  s imilar  s tudies  in 
rept i les  is meagre l .  Fur ther ,  the  s tudies  on the  gonadal  
changes  in the  species of order  chelonia appear  no t  to  
have  a t t r a c t e d  m u c h  a t t en t i on  2 and hence  remain  the  
mos t  unexp lo red  in the  whole rept i l ian  group. Some da t a  
which  are avai lable have  been exclusively devo ted  to 
t e m p e r a t e  species of tu r t l e  ~-1~ and appa ren t l y  no l i tera- 
ture  is a t  hand  on sexual  cycle of t ropical  forms. In  th is  
r epor t  an a t t e m p t  has been made  to s t u d y  t h e  seasonal  
gonadal  cycle in a t ropical  pond  tu r t l e  Lissemys l>. granosa 
in re la t ion to na tu ra l  env i ronmen ta l  changes,  pa r t i cu la r ly  
photoper iod ,  t empera tu re ,  rainfal l  and humid i ty .  

The gonosomat ic  index  (GSI, weight  of gonads  d iv ided  
by  body  weight  and quo t i en t  mul t ip led  by  100) 13 , 
vo lume of gonads  and  histological  s tudies  were the  para-  
mete rs  used for the  eva lua t ion  of gonadal  cycle. The resul ts  
ob ta ined  f rom var ious  pa rame te r s  for the  assessment  of 
sexual  cycle of Lissemys t 9. granosa were uniform. 6-8 
spec imens  of bo th  sexes were collected in every  m o n t h  for 
12 m o n t h s  f rom the  ponds  in and a round  Varanas i  and 
were sacrif iced af ter  recording the i r  body  weight  indivi-  

dual ly  a t  a prese t  da te  similar  for each month .  The da ta  
for env i ronmen ta l  changes  were collected f rom the  local 
newspaper  office. Lissemys 1>. granosa exhib i ted  marked  
seasonal  cyclical changes  in its gonadal  ac t iv i ty .  I n  
na tura l  hab i t a t ,  th is  tu r t l e  breeds  once a year  dur ing  
J u l y - A u g u s t  and fert i l ized eggs are laid in September .  I t s  
sexual  cycle has been div ided into six phases  (Figure). The 
cycle in b o t h  sexes began  f rom the  la ter  half  of J a n u a r y  
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Annual reproductive cycle of Lissemys p. granosa in relation to the changes in day-length, temperature (given in parentheses) and humidity. 

with the beginning of increased day-length. This initial 
phas e of gonadal maturat ion was slow till the end of 
February. An accelerated activity was encountered 
during March-April (after vernal equinox) with the rise 
of temperature and also when the day-length has increased 
appreciably (Figure). The gradual increase in gonadal 
activity continued through the succeeding months, and 
the peak was registered during July-August  with the 
lengthiest day-length on mark. This peak phase of gonad 
activity also coincided with the heaviest average rainfall 
and maximum relative humidity records. The climax in 
sexual cycle was evident by all the parameters used, as 
GSI, gonadal volume showing maximum readings (Figure). 
However, the maximum temperature was recorded during 
May-June but  the threshold of average minimum tem- 
perature for 24 h was highest during the months of May 
through August. A down trend in the gonadal activity 
became apparent from September (Autumnal equinox) 
with significant reduction in day-length and temperature. 
The sexual cycle ebb was noticed in December during 
short day-length. September through November were the 
months of post breeding and regression. The refractory 
and resting phases were short-lived, of about 11/2 months 
duration (Figure). The sexual cycle of Lissemys p. granosa, 
however, was not dependent upon rainfall and humidi ty 
but  the breeding occurred only when these 2 environ- 
mental factors were in full effect. I t  seems that  the rainfall 
and humidity are complementary and additive to the 
effects produced by long day-length and increased tem- 
perature upon sexual cycle. Male gonadal cycle of 
Lissemys p. granosa resembles those of temperate spe- 
cies2-5, s-l~ while the female cycle differs in t iming 3-12. 

In  Lissemys p. granosa external environmental factors 
such as photoperiod and temperature play a profound 
role and seem to regulate the rhythm of sexual cycle by 

triggering the maturat ion and ripening of gonads, and 
breeding appears to be achieved with the help of rainfall 
and humidity working in association with the above 
factors. At present, however, it is not justified to assign 
the inducive role with certainty to any one of the factors, 
but  it is apparent that  photoperiod, temperature, rainfall 
and humidity are important  external environmental 
factorg influencing the gonadal cycle of Lissemys p. 
granosa 1,. 

Zusammen]assung. Nachweis, dass die Schildkr6te 
Lissemys p. granosa in der freien Natur zyklische Ver- 
~nderungen ihrer Gonadenaktivit~t bei beiden Geschlech- 
tern zeigt, wobei Umweltbedingungen wie Tagesl~nge, 
Temperatur und Luftfeuchtigkeit die Rhythmik beein- 
flussen und regulieren dtirften. 
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