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H i s t o p a t h o l o g i c a l  Effect of  T h i o u r e a  on the  Ovar ian  T i s s u e s  of Sarcophaga ruficornis (Fabr . )  

H. S. CHAUDHRY a n d  C. P. M. TRIPATHI 

Zoological Laboratory, Gorakhpur University, Gorakhpur (U.P., India), 30 December 1975. 

Summary. The  p r i m a r y  t a r g e t  of t h i o u r e a  in female  Sarcophaga are t h e  follicles in  t h e  ovar ioles .  The  follicle cells as a 
resu l t  become  syney t i a l  a n d  t h e i r  nuclei  get  pycnot ic ,  i n h i b i t i n g  t h e  t r a n s p o r t  of n u t r i e n t  m a t e r i a l  in to  t h e  nu r se  cells 
and  of yo lk  in to  t h e  oocytes.  The  s u b n o r m a l  eggs p roduced  are n o t  viable .  

KNIPLING 1 sugges ted  a new m e t h o d  for t ack l ing  t h e  
p r o b l e m  of insec t  p o p u l a t i o n  b y  s ter i l iz ing t h e m  w i t h  
t he  help  of chemicals .  Fol lowing his  work,  du r ing  r ecen t  
years  cons iderab le  i n t e r e s t  has  deve loped  in t he  use of 
chemos t e r i l an t s  and  t h e i r  effect  on  va r ious  aspec ts  of 
insec t  r ep roduc t ion .  

I t  h a s  been  r epo r t ed  t h a t  in  Musca domestica, besides 
d a m a g e  to  t h e  ge rmar ium,  c o n d e n s a t i o n  a n d  pycnos is  
of nuclei,  vaeuo l i za t ion  of cy top lasm,  and  a t r o p h y  of 
fol l icular  ep i the l i um occur  w i t h  tepa,  t h i o t e p a  a n d  apho-  
la te  2, 3. More or less s imi lar  o b s e r v a t i o n s  were also record-  
ed w i t h  m e t e p a  a n d  h e m p a  in Culex pipiens ~. Accord ing  
to  MATOLIN 5, t he  effect  of h e m p a  var ies  f rom comple t e  
i n h i b i t i o n  of ova r i an  d e v e l o p m e n t  t h r o u g h  r educ t i on  in 
ov ipos i t ion  to  t he  f o r m a t i o n  of n o r m a l l y  deve lop ing  
eggs, whereas  MORGAN 6 r epo r t ed  comple te  d e g e n e r a t i o n  
of egg c h a m b e r s  in  t he  housef ly .  R e d u c t i o n  in t he  n u m b e r  
of basa l  oocytes  a long w i t h  g r adua l  d i s i n t eg ra t i on  of 
ovar ies  was  also recorded  in housefl ies  a f t e r  t r e a t i n g  
t h e m  w i t h  an t ime t abo l i t e s ,  s teroids  and  o t h e r  com- 
poundsV. I n  Drosophila, i r r egu la r  c lus t e r ing  of t he  chro-  
m a t i n  and  comple te  d e g e n e r a t i o n  of t he  egg c h a m b e r s  
ha s  been  obse rved  a f t e r  a p h o l a t e  t r e a t m e n t  s. In  v iew 
of t he  meagre  i n f o r m a t i o n  ava i l ab le  on  t he  subjec t ,  t h e  
effect  of t h i o u r e a  on  t he  o v a r i a n  d e v e l o p m e n t  of Sarco- 
phaga ruficornis has  been  p re sen t ed  in t h i s  paper .  

Material and method. A group  of newly  emerged  v i rg in  
female  f lesh flies were o b t a i n e d  f rom the  cu l tu re  m a i n -  
t a i n e d  in t h e  l abo ra to ry .  Some of these  flies were fed on  
a d ie t  of b r e a d  soaked  w i t h  mi lk  c o n t a i n i n g  1.5 % th iourea .  
W h e r e a s  others ,  used as controls ,  were fed on s imi la r  food 
b u t  w i t h o u t  th iourea .  

Flies f rom b o t h  ( t r ea ted  a n d  control)  g roups  were 
dissected in  n o r m a l  sal ine a f t e r  24, 48, 72 a n d  96 h. The i r  
ovar ies  were t a k e n  ou t  and  f ixed in alcoholic  Bou i n ' s  

so lu t ion  an d  serial  sect ions  6 ~zm th ick ,  s t a ined  w i t h  
H e i d e n h a i n ' s  i ron -Mum h a e m a t o x y l i n ,  were p repared .  

Observations. T h e  ovar iole  of Sarcophaga is p o l y t ro p h i c  
t y p e  in wh ich  b o t h  t h e  deve lop ing  oocyte  a n d  nu r se  cells 
are enve loped  b y  a single layered  c o l u m n a r  follicle cells 
h a v i n g  dense  c y t o p l a s m  a n d  a mes ia l ly  p laced  sub-  
g lobu la r  nuc leus  c o n t a i n i n g  a n u m b e r  of i r regular ly  
d i s t r i b u t e d  nucleoli ,  w h i c h  l a t e r  on (af ter  48 h) become  
c l u mp ed  t o g e t h e r  to  fo rm a single large r o u n d  nucleolus.  
T h e  deve lop ing  oocyte  wh ich  lies in t h e  pos te r io r  p o r t i o n  
of t h e  follicle en larges  in  size an d  a f t e r  9 6  h i t  occupies  
more  t h a n  ha l f  t h e  fol l icular  space (Figures 1-3). T h e  
yo lk  depos i t ion  in t h e  oop lasm s t a r t s  a f t e r  72 h (Figure 2), 
a n d  in 96-h-old ind iv idua l s  t h e  en t i r e  o o p l a s m  gets  
dense ly  packed  w i t h  large spher ica l  d a r k l y  s t a ined  yo lk  
bodies  (Figure 3). The  t r i a n g u l a r - s h a p e d  nu r se  cells, 
occupying  t h e  res t  of t h e  fol l icular  space, also increase  
in size a n d  a t t a i n  t he i r  m a x i m u m  g r o w t h  in  72 h a n d  
t h e r e a f t e r  e x h i b i t  s l igh t  reduc t ion .  The i r  nucle i  show 
fine re t i cu la r  n e t w o r k  of c h r o m a t i n  m a t e r i a l  on wh ich  
are p r e s en t  i r r egu la r ly  d i s t r i b u t ed  m i n u t e  chromioles .  
The  follicle cells s u r r o u n d i n g  t h e  nu r se  cells a f t e r  72 h 
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Fig. 1-3. Sections of ovaries of 48-, 72- and 96-h-old Sarcophaga ru]icornis. 
All photomicrographs same magnification. F, follicle; OC, ooeyte; OCN, oocyte nucleus; NC, nurse cell; NCN, nurse cell nucleus; VG, 
yolk granules. 
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Fig. 4 6. Sections of ovaries of 48-, 72- and 96-h-old Sarcophaga ru/icornis treated with thiourea. 

become smaller  in size and finally after  96 h they  get 
squamous.  

After  24 h of t r e a t m e n t  wi th  1.5% thiourea,  a sl ight 
general  decrease in the size of ovaries and their  components  
has been recorded. The  follicle cells become more colum- 
nar  and their  nuclei get  somewhat  oval-shaped,  showing 
only 1 or 2 i rregular ly placed nucleoli. The  nurse cells 
and the developing oocyte do not  undergo any marked  

h is to logica l  change. After  48 h the  follicle cells appear  
to have  lost their  cellular ar rangement .  Their  in tervening 
walls disappear,  giving rise to a syncyt ia l  condition. The 
nuclei get  pycnot ic  and appear  as darkly  stained round 
masses. The developing oocyte  and nurse cells show a 
fur ther  decrease in size. The nurse cell nuclei also show 
some loss of chromat in  mater ia l  (Figure 4). After  72 h 
the  most  conspicuous change recorded was the to ta l  
absence of yolk granules f rom the  ooplasm. The nurse 
cells and the  developing oocyte  show a fur ther  general  
decrease in size (Figure 5). The ovaries of Sarcophaga, 
af ter  being t rea ted  wi th  th iourea  for 96 h, show well 
marked  histological  changes. The size of the  ova ry  and 
ovarioles was great ly  reduced as compared  to those 
t rea ted  for 72 h. The oocyte now occupies only less t han  
half  the  follicular space. The nurse cells also get consid- 
erably  smaller, wi th  great  reduct ion of the  chromat in  
mater ia l  in their  nuclei. No trace of yolk granules was 
visible in the  ooplasm (Figure 6). 

Discussion. I t  has been shown by  BORKOVEC 9 that ,  
depending upon dosage and concentra t ion  of the  che- 

moster i lant  used, insects e i ther  do no t  oviposi t  or the  
eggs remain  infertile. In  Sarcophaga ruficornis the  
applicat ion of th iourea  impairs  the  deve lopmen t  of the  
ovary,  resul t ing in the  format ion  of inviable  eggs. 

The  p r imary  ta rge t  of th iourea  in the  ova ry  of Sarco- 
phaga is the  follicle. The t rans format ion  of the  co lumnar  
follicle cells to a syncyt ia l  condi t ion wi th  pycnot ic  nuclei 
is ve ry  significant  of thei r  morphologica l  and funct ional  
degenerat ion.  I t  is well known t h a t  the  foll icular epi the-  
l ium plays an impor t an t  role in the  format ion  of yo lk  
granules in the  ooplasm 1~ The histological  damage  
caused to the  follicle cells by  th iourea  in Sarcophaga must,  
therefore,  be act ing adverse ly  on the  physiological  ac t iv i ty  
of the  oocytes. The  to ta l  d isappearance of the  chromat in  
mater ia l  f rom the  nuclei  of the  nurse cells in t he  th iourea  
t rea ted  Sarcophaga fur ther  indicates the  disrupt ion of 
ye t  another  source of egg nutr i t ion.  Such nurse cells, 
deficient  in thei r  nu t r i en t  material ,  obvious ly  do no t  
a t ta in  their  full morphological  and physiological  develop-  
men t  and the reby  impai r  the  normal  deve lopment  of 
the  oocyte  as well. The consequent  result  is t h a t  the  oocyte  
remains under-developed in size and cytological  organi- 
zation. 
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Nuclear  Pores  in the S p e r m a t o z o o n  of the Rat 
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Summary. The paper  describes a hexagonal  a r ray  of nuclear  pores in a non- redundan t  region of the  nuclear  envelope 
under lying the  basal  surface of the  ra t  spermatozoon head. I t  is concluded t h a t  in t ranuclear  mater ia l  p ro t rud ing  
th rough  these pores is the  cause of the  character is t ic  rows of circular ' bumps '  found in surface replicas of this region. 

WOOLLEY 2 described a region of the  pos tacrosomal  t e rmed  the  'basal  surface ' ,  there  was no cytoplasmic  
surface of the  ra t  spermatozoon whose appearance  in e lement  be tween  the  nuclear  envelope and the  plasma-  
surface replicas (as more or less regular  rows of circular 
pro t ruberances  about  90 Ilm in diameter)  dis t inguished 1 Present address: Institute of Animal Genetics, King's Buildings, 
i t  f rom the  postnuclear  sheath,  f rom which i t  was sepa- West 1V[ains Road, Edinburgh EH9 3JN, Scotland. 
ra ted  by  the  'poster ior  ring' .  In  this region, which was ~ D. M. WOOLLEY, J. Reprod. Fert. 23, 361 (1970). 


