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Ceils Age (years) 

20 25 26-30 31-35 36-40 

No. of women 11 32 11 16 
Mesothelialcells 64.1 4- 5.2 a 60.2 ~ 3.9 44.9 ~ 7.2 44.9 -4- 6.4 
Lymphocytes 15.1 -t- 2.3 17.4 • 2.1 11.6 • 2.7 16.0 -4- 2.4 
Polymorphonuelearleukoeytes 7.5 =z 2.6 12.0 ~ 2.7 18.5 -4- 5.5 9.3 q- 2.3 
Histioeytes 6.9 ~ 2.5 4.6 4- 0.8 2.7 q- 1.0 4.9 -f- 1.5 
Erythroeytes 3.2 ~ -- 2.9 ~ -- 18.6 ~ 7.6 21.8 =~ 7.5 
Squamous ceils 1.7 2- 1.5 2.9 _u 1.3 4.8 -P 3.7 3.0 -4- 1.7 

~Nean 4- standard error. 

consecut ive  ceils were coun ted  and grouped as mesothel ia l  
cells, lymphocy tes ,  po lymorphonuc lea r  leukocytes ,  hist io-  
cytes,  e ry throcy tes ,  and  squamous  ceils. All specimens  
conta ined  mesothel ia l  cells which  we in t e rp re t ed  as proof  
t h a t  the  per i toneal  cav i ty  had  been en te red  and  t h a t  a 
sample  of per i toneal  fluid had  been obta ined.  The s tan-  
da rd  error for each m e a n  cell coun t  was calcula ted f rom the  

formula  SE = VL:d2/N(N-1) and S tuden t ' s  t - tes t  was  used 
to  ob ta in  p robab i l i ty  values for s ignif icant  differences 
be tween  the  var ious  means  (Table). 

Mesothelial  cell p ropor t ions  w e r e  s ignif icant ly  reduced  
f rom 64.1 =k 5.2~o in w o m e n  20-25 years  old to 44.9 • 6.4 
~o in w o m e n  36-40 years  (p < 0.05). L y m p h o c y t e  
d is t r ibut ions  were no t  s ignif icant ly  a l tered  by  age. The 
increase in ~o po lymorphonuc lea r  leukocytes  as well as 
t he  decrease in ~o h is t iocytes  be tween  20-25 and  31-35 
years  were no t  s ignif icant  a t  t he  95% confidence l imits.  
E r y t h r o c y t e s  and  squamous  cells were  somet imes  absen t  
f rom cytologic specimens,  especial ly in younger  women,  

which  accounts  for the  larger recorded var ia t ion.  No 
'da isy  cells' were observed nor  did we see gross morpho-  
logic changes  in the  per i tonea l  fluid observed.  In  these  wo- 
men,  age appeared  to have  no influence on the  vo lume of 
fluid aspira ted.  

Per i tonea l  fluid in w o m e n  appears  to be in a s ta te  of 
equi l ibr ium in regard to the  fo rmat ion  of new ceils and  
the  des t ruc t ion  of old cells a~ Possibly,  mesothe l ia l  ceil 
renewal  was decreased in w o m e n  of the  old age groups  so 
t h a t  fewer cells exfol ia ted  in to  per i tonea l  fluid. Increased  
cellular des t ruc t ion  p ro b ab l y  was no t  responsible  for the  
decrease in mesothel ia l  cell counts  of older w o m e n  because  
we did no t  observe  'da isy  cells' (degenerate  mesothel ia l  
cells) or bare  nuclei. If  the  t u rn o v e r  of mesothel ia l  cells 
was a l tered  b y  age, t h e n  cy todi f fe ren t ia l  counts  of peri-  
tonea l  f luid m a y  provide  an index  of physiologic  age in 
wolTlen.  

10 F. D. BERTALAI'~FFY, Am. J. Obstet. Gynec. 85, 389 (1963). 

L o s s  o f  F e c u n d i t y  i n  Dysdercus  koenigii  F .  d u e  t o  V a p o u r s  o f  Acorus  ca lamus  L.  Oil 
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Summary. The vapours  of Acorus calamus L. oil have  p ro found  influence on Dysdercus koenigii F. H ighe r  concen t ra -  
t ion of vapours  impedes  copulat ion,  whereas  s l ight ly  lower doses h a m p e r  t he  m a t u r a t i o n  of ova resu l t ing  in par t i a l  
loss of I ecund i ty / in fecund i ty  - even the  chorionized eggs get  s tuck  in c o m m o n  oviduct .  

Oviposi t ion and  vitel logenesis  in Thermobia domestica 
(Packard) 2 are impa i red  by  Acorus calamus L. oil. U n d e r  
the  influence of the  oil, t he  no rma l  ac t iv i ty  of prefoll icular  
cells is an tagonized  resul t ing in resorb t ion  of m a t u r e d  
oocytes  followed b y  des t ruc t ion  of all cellular pa r t s  
p rev i te l la r ium and  v i te l la r ium a. The p resen t  communica -  
t ion deals w i th  t he  changes  induced  in t he  ovarioles of 
Dysdercus koenigii F. b y  Acorus calamus L. oil vapours .  

Material and methods. Circular f i l ter  paper s  (11 cm 
diam.) impregna ted  wi th  0.05, 0.1, 0.15 mi  of ca lamus oil 
were fixed to  t he  under  surface of t he  covers  of glass 
t roughs  (9 • 7 cm) conta in ing  l abora to ry  reared  4, f reshly  
moul t ed  Dysdercus adults.  This allows considerable  surface 
for the  evapora t ion  of t he  oil. Dry  co t ton  seeds and a 
wa te r  s iphon were placed in every  container .  The bugs  
were dissected af ter  6, 8, 10, 12 days  in Ringer ' s  solution,  
f ixed e i ther  in alcoholic B0uin 's  fluid or Carnoy 's  f ixat ive,  
and  processed for p e r m a n e n t  m o u n t s  as descr ibed pre-  
viously  ~. 

Results. No copula t ion was observed  wi th  h igher  doses, 
b u t  w i th  0.05 ml  dose some insects  d id  copula te  and  laid 
a few fert i l ized eggs. In  controls,  t he  m a t i n g  s t a r t s  on 3rd 
or 4th day  af ter  adul t  emergence.  

The bugs have  te lo t rophic  ovaries w i th  7 + 7 ovarioles. 
Usual ly  a normal  ovariole on 6th day  possesses 8 m a t u r e d  
eggs of ident ical  size filled wi th  yolk (Figure A). The f irs t  
b a t c h  of eggs is laid on the  same day  or n e x t  day, i.e. 

1 We wish to thank Dr. C. K. ATAL, Director, for facilities and 
interest in the work, and Dr. E. B. ROHO~DORF of Institute of 
Entomology, Czech. Acad. of Sciences, Praha, for suggestions and 
critically going through the manuscript. 

2 B. P. SAXE~A and E. ]3. RO~IDENDORF, Experientia 30, 1298 
(1974). 

3 E. B. RO~D~NDORF and B. P. S i x ~ i ,  Regulation o/ Insect 
Reproduction (Liblice Institute of Entomology, Czechoslovak 
Academy of Sciences, Praha 1974). 
B. P. SAXE>rA and J. B. SRIVASTAVA, Experientia 28, 112 (1972). 
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6 th  or 7 th  day.  I n  con t ras t ,  t h e  v a p o u r  af fected ovar ioles  
e x h i b i t e d  severa l  s t r u c t u r a l  abnorma l i t i e s .  T he  d a m a g e  
s t a r t s  f rom t h e  d i s ta l  end  of t h e  ovar iole  where  t he  f i r s t  
egg is a lmos t  r e a b s o r b e d  (Figure t3). As t he  s eve r i t y  of t h e  
d a m a g e  increases,  e i t he r  1 or 2 oocytes  w i t h  yo lk  are  
obse rved  a n d  t h e  res t  are  v e r y  smal l ,  if a t  all  p resen t ,  b u t  
t h e i r  a r r a n g e m e n t  con t inues  to  be  l inear  (Figure  C, D and  
E). Such  a l inea r  a r r a n g e m e n t  is los t  in  ovar ioles  w i t h  t he  
0.1 ml  dose (Figure F a n d  G). A n  e x t r e m e  case was ob-  
se rved  where  a m a t u r e  egg h a n g s  on  t h e  side of the  ge rmar i -  
u m  (Figure  G). A t  t h e  h ighe r  dose of 0.15 ml, p r e v i t e l l a r i u m  
a n d  v i t e l l a r i u m  are  r educed  to  a sma l l  t u b e  w i t h  one 
chor ionized  egg (Figure  H and  I) or t ubes  w i t h  r e m a n e n t s  
of ova.  A t  th i s  stage,  t h e  f a t  reserves  of t h e  b o d y  are  
a l m o s t  e x h a u s t e d .  Tile f a t  reserves  decrease  d a y  b y  d a y  
in t r e a t e d  insects ,  t h o u g h  t h e i r  s t o m a c h s  are a lways  full  
of food. 

B C D E J t H 

Ovarioles of Dysdercus koenigii F. A. Normal 13 to J affected by 
Acorus calamus oil vapours. A, normal with 8 identical ova in vitel- 
latium and 5-6 oocytes in previtellarium; t3, 0.05 ml dose, 2 basal 
ova reduced, on 7th day of exposure; C, 0.05 ml dose, only 2 ova 
with yolk after 15 days; D, 0.05 ml dose after 17 days; E, 0.1 ml 
after 10 days; F and G, 0.1 ml after 7 days, eggs with yelIow egg- 
shell could be seen. H, I and J, 0.15 ml dose, egg with yellow egg- 
shell in common oviduct and in vitellarium; H, single or many ova 
with or without yolk (F, J). Double line shows the eggs with yellow 
egg shell. 

Discussion. The  effect  of A. calamus oil v a p o u r s  on  
D. koenigii and  T. domestics are a l m o s t  s imilar .  I n  ad-  
di t ion,  some more  obse rva t ions  h a v e  been  m a d e  in t h e  
case of bugs,  such  as loss of l inear  a r r a n g e m e n t ,  occurr ing  
in chor ionized  eggs in t he  v i t e l l a r i u m  a n d  on t he  side of 
t he  ge rmar ium,  a n d  s tuck ing  of eggs in t he  c o m m o n  
oviduc t .  I n  b o t h  cases, t h e  degene ra t i on  process  begins  
f rom t h e  d i s ta l  end.  S imi la r ly  prefol l icular  cells ill th i s  
case a p p e a r  to  be  affected.  These  cells receive a wrong  
code a n d  pe r fo rm  w r o n g  func t ions  a t  w r o n g  place  a n d  
t i m e  3. Besides,  t h e  p reced ing  case can  be  c o m p a r e d  w i t h  
D. cingulatus ovar ies  a f fec ted  b y  t e p a  ~. However ,  to  
m e n t i o n  ca l amus  oil as a c h e m o s t e r i l a n t  is a sub jec t  for 
deba te .  Usua l l y  a n t i m e t a b o l i c  c h e m o s t e r i l a n t s  affect  
females  only, p a r t i c u l a r l y  w h e n  a d m i n i s t e r e d  to  adul ts .  
B u t  w h e n  t h e y  are a d m i n i s t e r e d  in t h e  l a rva l  s tage  ( t h a t  
is a t  t h e  i n i t i a t i o n  of v igorous  syn thes i s  of nucleic  acids 
in  m a n y  d i f fe ren t  t issues),  bas ic  effects  w i t h  genera l  
cha rac te r i s t i c s  are usua l ly  p roduced  r a t h e r  t h a n  t he  
specific ones  6. I n  one of our  exper imen t s ,  t r e a t e d  5 th  
i n s t a r  n y m p h s  m o u l t e d  in to  n o r m a l  adul ts ,  b u t  t h e i r  
ovar ies  fai led to  deve lop  7. I n  o t h e r  words,  t he  effect  is 
specific r a t h e r  t h a n  general .  

The  c o n s u m p t i o n  of f a t  reserves  could  be  due  to in- 
h i b i t i o n  of digest ion,  t h u s  ind i r ec t ly  a f fec t ing  oogenesis,  
as in  t h e  case of t h e  a n t i m e t a b o l i t e  5-f luorouraci l  s. The  
v a l i d i t y  of th i s  a s s u m p t i o n  ha s  to  be  i n v e s t i g a t e d  in t he  
case of A corus oil. I t  is k n o w n  t h a t  oogenesis  is no t  a n  
a u t o n o m o u s  process;  i t  is possible  t h a t  t h e  s t e r i l i t y  is 
ach ieved  due  to  in te r fe rence  w i t h  r e g u l a t o r y  func t ions  
r a t h e r  t h a n  t h e  func t i on  of t h e  ova r i an  tissue. W e  found  
t he  corpora  a l l a t a  is g rea t ly  r educed  (a lmost  1/s in  com- 
par i son  to  n o r m a l  indiv iduals )  in  Pyrrhocoris apterus 
n y m p h s  t r e a t e d  w i t h  A. calamus oil v a p o u r s  9. However ,  
t h e  poss ib i l i ty  c a n n o t  be  ru led  o u t  t h a t  th i s  v i t a l  organ,  
ac t ing  as messenger  for t r igger ing  vi te l logenesis  in  insec t  
ovaries,  is t h e  cause  of s ter i l i ty .  

The  A. calamus oil v a p o u r s  also e f fec t ive ly  dera i l  t he  
n o r m a l  func t ion ing  of ovar ies  of Callosobruchus chinensis 
L. ; Trogoderma granarium E v a r t s ;  Tribolium castaneum 
H e r b s t  a n d  Sitophilus oryzae L. w h i c h  are i m p o r t a n t  pes ts  
of food produc ts ,  and  Anthrenus vorax W a t e r h o u s e  pes t  
of woolen cloth.  The  oil of A. calamus is accord ing ly  a 
versat i le ,  non- tox ic  pes t - con t ro l l ing  a g e n t  10 for  s to red  
grain.  

5 K. SUKUMAR and M. B. NAIDU, J. econ. Entomol. 66, 20 (1973). 
6 G. C. LA13~EQUE, P. H. ADCOCK and C. N. SMIT~, J. econ. Entomol. 

35, 802 (1960). 
7 Unpublished observations. 
s S. AKOV, 13iol. 13ull 729, 439 (1965). 
9 B. P. SAXENA, Unpublished observations at Inst. of Entom., Praha. 

10 B. 1 D, GAXENA and A. C. MATHUR, in press (1975). 

S t r u c t u r e  of  the  F o r e g u t  C u t i c l e  of  Periplaneta americana 
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Summary. The  cu t i cu la r  l in ing of t he  fo regu t  of IYriplaneta americana did no t  con t a in  e i the r  pore  canals  or t he  open ings  
of d e r m a l  glands,  and  t h e  l e n g t h  of t h e  cu t i cu la r  spines  decreased  pos te r io rwards .  

Cu t i c l e  of a r t h ropods ,  specia l ly  t h a t  of insects,  ha s  
been  s tud ied  b y  m a n y  workers  a n d  t he  s tud ies  h a v e  been  
rev iewed  b y  WIGGLESWORTtI 2 a n d  RICHARDS a. However ,  
t he  s t r u c t u r e  of t h e  fo regu t  cut ic le  of insec ts  is n o t  well  
known.  The  p r e s e n t  s t u d y  gives a n  a c c o u n t  of t he  s t ruc-  
t u r e  of t h e  cut ic le  of t h e  Io regu t  of Periplaneta americana. 

A d u l t  cockroaches  were s t a r v e d  for 3-4  days  to  e m p t y  
t h e i r  gut .  The  fo regu t  was  dissected out ,  s l i t  opened  
long i tud ina l ly ,  w a s h e d  t h o r o u g h l y  w i t h  w a t e r  to  r emove  
a d h e r r i n g  par t ic les  a n d  t h e n  lef t  in  w a t e r  for 1 It. I t  was  
t h e n  poss ib le  to  s epa ra t e  t h e  cut ic le  l in ing of t h e  foregut  
f rom the  e p i t h e l i u m  a n d  muscles.  F o r e g u t  was  f ixed  in 


