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Abnormalit ies  in the development and reproduction of Blattella germanica (L.) (Dictyoptera: Blat- 
tellidae) treated with insect growth regulators with juvenile hormone activity 

Y. T. Das and A. P. Gupta 

Department o~ Entomology and Economic Zoology, Rutgers University, New Brunswick (New Jersey 08903, USA), 
29 November 1976 

Summary. L a b o r a t o r y  popu l a t i ons  of G e r m a n  cockroach  reared  on  food t r e a t e d  w i t h  R-20458 (75 ppm)  or Ro 20-3600 
(3000 ppm)  b e c a m e  comple te ly  ster i le  and  e v e n t u a l l y  ex t inc t .  The  h y p e r t r o p h i e d  oocytes  h a d  excess ively  laid chor ion,  
and  t he  h y p e r t r o p h i e d  accessory  sex g lands  c o n t a i n e d  excessive a m o u n t s  of p ro te in .  

Severa l  s y n t h e t i c  insec t  g r o w t h  regu la to r s  (1GRs) w i t h  scr ibe n o w  the  gross effects of 2 I G R s  on  t h e  g r o w t h  and  
juven i l e  h o r m o n e  a c t i v i t y  h a v e  been  t e s t ed  in r e c e n t  d e v e l o p m e n t  of t h e  l a b o r a t o r y  popu la t ions ,  a n d  in some 
years  aga ins t  va r ious  insec t  pes ts  in the  hope  of deve lop ing  detai l ,  t h e  n a t u r e  of a b n o r m a l i t i e s  in t h e  female repro-  
safer  m e a n s  of insec t  con t ro l  1. W e  t e s t ed  3 such  chemica ls  d u c t i v e  sys tem,  
on  t he  G e r m a n  cockroach ,  B la t t e l l a  g e r m a n i c a  (L.), a n d  Materials and methods. U n d i l u t e d  t e chn i ca l  grades  of t he  
found  s ign i f ican t  adverse  effects on  ce r t a in  aspec ts  of IGRs~,  4 were appl ied  top ica l ly  (1.5-4 ~zl/nymph), or  b y  
m e t a m o r p h o s i s  and  r ep roduc t i ve  phys io logy  2. We  de- in j ec t ion  (0.33 txl/nymph).  For  t r e a t i n g  t h e  food pel le ts  5 

Fig. t. Well-developed basal oo- 
cytes in normal adult. Note the 
well-defined follicular epithelium 
(FE) and yolk {u CA = calyx, 
• 60. Fig. 2. Hypertrophied basal 
oocytes in adultoid. Note the dis- 
torted follicular epithelimn (FE) 
and irregularly deposited yolk 
(YO). Ro 20-3600 (3000 ppm) in 
food pellets. • Fig. 3, Atro- 
phied basal oocyte in an adultoid. 
Note the thick follicular epithelium 
(FE) and the shrunken oocyte con- 
tents (OC). Ro 20-3600 (1.5 [zl) 
topical. • 180. Fig. 4. Basal oo- 
eyte (a portion) of an adultoid 
showing the follicular epithelium 
(FE), ehorion (CH) and yolk (YO). 
Ro 20-3600 (1.5 pd) topical: • 170. 
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( 1 0 - 1 0 , 0 0 0  p p m ) ,  t i le  I G R s  w e r e  d i s s o l v e d  in  e x c e s s i v e  
a c e t o n e ,  a n d  d r i e d  w i t h  c o n s t a n t  s h a k i n g  u n d e r  a n  ex -  
h a u s t  h o o d .  
Results and discussion. T h e  n y m p h s  r e a r e d  o n  t r e a t e d  
food  l o s t  t h e  c a p a c i t y  to  m o l t ,  d i e d  in  t h e  p r o c e s s  of  
m o l t i n g ,  o r  m e t a m o r p h o s e d  i n t o  s t e r i l e  a d u l t s .  F o r  e x -  
a m p l e ,  50 f i r s t - i n s t a r  n y m p h s  r e a r e d  o n  food  pe l l e t s  
t r e a t e d  w i t h  R - 2 0 4 5 8  (75 p p m )  e i t h e r  d i ed  as  n y m p h s  
o r  m e t a m o r p h o s e d  i n t o  s t e r i l e  a d u l t  ( -  a d u l t o i d )  p o p u l a -  
t i o n  ( t ab l e  1). R o  20-3600  p r o d u c e  d s i m i l a r  e f f e c t s  b u t  
a t  a m u c h  h i g h e r  d o s e  (3000 p p m )  t h a n  R - 2 0 4 5 8  (75 p p m ) ,  
p r o b a b l y  d u e  to  t h e  r e l a t i v e  i n s t a b i l i t y  of  R o  20-3600.  
I n  a 4 - d a y  e x p o s u r e  t o  t r e a t e d  food ,  y o u n g e r  n y m p h s  
e x h i b i t e d  g r e a t e r  t o l e r a n c e  t h a n  t h e  o l d e r  n y m p h s ,  p r e -  
s u m a b l y  d u e  to  t h e  n o r m a l  h i g h  t i t e r s  of  j u v e n i l e  h o r m o n e  
in  t h e  y o u n g e r  i n s t a r s .  T h e  o l d e r  t h e  n y m p h s  a t  t r e a t -  
m e n t ,  t h e  l e s se r  t h e i r  c a p a c i t y  to  u n d e r g o  s u b s e q u e n t  
m o l t s  ( t ab le  2). 
T h e  d e v e l o p m e n t  of  o v a r i o l e s  a n d  a c c e s s o r y  s e x  g l a n d s  
w a s  a f f e c t e d  to  v a r y i n g  d e g r e e s  in  i n d i v i d u a l  a d u l t o i d s .  
T h e  e p i t h e l i u m  of t h e  h y p e r t r o p h i e d  o o c y t e s  w a s  t h i n ,  
d i s t o r t e d ,  a n d  n o t  e a s i l y  d i s c e r n i b l e ;  t h e  o o e y t e s  we re  
a p p a r e n t l y  f i l led  w i t h  y o l k  b u t  s o m e w h a t  i r r e g u l a r l y  
( f igure  2). T h e  e p i t h e l i u m  of  t h e  a t r o p h i e d  o o c y t e s  w a s  
v e r y  t h i c k  a n d  c o n s p i c u o u s ,  b u t  t h e  o o c y t e  c o n t e n t s  we re  
r e d u c e d  a n d  s h r u n k e n  ( f igure  3). I n  m a n y  h y p e r t r o p h i e d  
o o c y t e s  t h e r e  w a s  a t h i c k  ( n o n - s t a i n i n g )  zone  of  c h o r i o n  
b e t w e e n  t h e  fo l l i cu l a r  e p i t h e l i u m  a n d  t h e  y o l k  ( f igure  4). 
H i s t o c h e m i c a l  t e s t s "  for  d e t e c t i o n  o f  c a r b o h y d r a t e - p r o -  
t e i n  c o m p l e x e s  a n d  g l y c o g e n  ( p o l y s a c c h a r i d e s )  d id  n o t  
r e v e a l  a n y  q u a l i t a t i v e  d i f f e r e n c e s  in  t h e  o o c y t e  c o n t e n t s  
b e t w e e n  t h e  n o r m a l  a n d  h y p e r t r o p h i e d  o o c y t e s .  I n  t h e  
l a t t e r ,  h o w e v e r ,  t h e  s t a i n i n g  for  c a r b o h y d r a t e - p r o t e i n  

c o m p l e x e s  w a s  less  i n t e n s e  a n d  u n e v e n .  D e v e l o p m e n t  of  
t h e  le f t  a c c e s s o r y  s e x  g l a n d  was  i n h i b i t e d  in  s o m e  c a s e s  
a n d  in  a f ew o t h e r s  h y p e r t r o p h y  r e s u l t e d .  I n  t h e  l a t t e r  
s i t u a t i o n ,  h i s t o c h e m i c a l  t e s t s  r e v e a l e d  t h a t  t h e r e  h a d  
b e e n  e x c e s s i v e  s e c r e t i o n  o f  p r o t e i n  i n t o  t h e  l u m e n  of  t h e  
t u b u l e s  ( f igure  6). 

Fig. 5. Well-developed tubule of lef t  accessory sex gland showing 
protein layer (PR) in the lumen (LU) of normal adult female. • 530. 

Table I. Development of German cockroach populations on food 
pellets treated with R-20458 a 

Treatment  No. of cockroaches b Remarks 

Control 346 Normal adults and 
nymphs  

R-20458, 50 ppm 127 Adultoids, normal 
adults and nymphs  

R-20458, 75 ppm 36 Adultoids, no nymphs 
R-20458, 150 ppm 23 Adultoids, no n y m p h s  

Mean of 3 replications. Each culture jar initially contained 50 freshly 
hatched nymphs,  b Surviving population at the end of 5-inonth 
period. 

Table 2. Toxic effects of IGR on Blattella gerlnanica nymphs  

Nymphal  instar �9 
Characteristic I II III IV V VI 

Mortality (%)b 50 50 60 78 100 100 
Mean age at death c 2 9 4 18 14 16 
Metamorphosis (%)a 48 28 14 0 0 0 

�9 Nymphs were reared on treated food pellets (R-20458 2%) for 4 
days, and thereafter maintained on untreated food; 10 20 nymphs  
studied under each instar, b Due to loss of capacity to molt and even- 
tual death. ~  after exposure to the treated food. aPereent of 
individuals that  have successfully undergone subsequent molts to 
adult stage. 

Fig. 6. Hypertrophied tubule of left accessory sex gland showing ex- 
cessive secretion of protein (PR) in the lumen of adultoid. R-20458 
(100 ppm) in food pellets. • 310. 
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In t3. g e rm an ica ,  a l t h o u g h  the ovar ies  a p p e a r  to  be 
capab le  of v i te l logenes is  d u r i n g  the  las t  n y m p h a l  i n s t a r  
itself2,7, s it  does  n o t  occur  un t i l  a f te r  the  a d u l t  emer-  
gence  w h e n  the  juven i l e  h o r m o n e  r eappea r s  and  ac t s  as 
a gonado t rop in .  L a s t  i n s t a r  n y m p h s  t r e a t ed  in t h e  p re sen t  
s t u d y  deve loped ,  u pon  m e t a m o r p h o s i s ,  a b n o r m a l  (hyper-  
t rophied  an d  a t rophied)  ovar ies  (figures 1-4),  p r e s u m a b l y  
due  to  the  s i m u l t a n e o u s  ac t ion  of mo l t ing  h o r m o n e  and 
juven i l e  h o rm o n e ,  For  n o r m a l  vi te l logenesis ,  therefore ,  
the  ovar ies  a p p e a r  to depend  on  t he  p resence  of juven i l e  
h o r m o n e  alld absence  of m o l t i n g  h o r m o n e  S, 10. 

7 P. Masner and W. Hangartner, Experientia 29, 1550 (1973). 
8 P. Masher. W. Hangarmer and M. Suehy, J. Insect Physiol. 21, 

1755 (1975j. 
9 The situation is comparable to that of Nauphoeta cinerea m 

which the ovaries are capable of vitellogenesis in the last nymphal 
instar (t3. Lanzrein, J. Insect Physiol. 20, t871 (1974)). 

10 In Periplaneta americana, the ovaries are incompetent for 
vitellogenesis in the last nymphal instar (A. Girardie, J. Insect 
Physiol. 8, 199 (1962)), and appear to require the presence of 
molting hormone and absence of juvenile hormone for their 
future vitellogenie activity in the adult fW. J. Bell and G. R. 
Sams. J. Insect Physiol. 21, 173 (1975)}. 

Effect  of  v i n c r i s t i n e  on  g l u c o s e - i n d u c e d  i n s u l i n  s e c r e t i o n  in  m a n  

F. Caviezel,  M Poli and  G. P o z z a l  

Chair of Medical Pathology, University o[ Milano, Ospedale San Raf[aele. 1-20090 Milano-Segrate {Italy), 
24 December 1976 

Summary. 60 rain a f te r  t h e  in jec t ion  of t h e r a p e u t i c  doses of v inc r i s t ine  for cancer  c h e m o t h e r a p y ,  there  is a r educ t ion  
of t h e  to t a l  (40%) and  of t he  acu te  phase  (43%) a reas  of insu l in  secret ion i nduc e d  b y  a 5-g i.v. g lucose  load, a n d  the  
c o n s t a n t  of g lucose  u t i l i za t ion  is r educed  by  25 %. No di f ferences  are observed  a f t e r  3 5-g i.v. glucose loads  g iven  a t  
h o u r l y  i n t e rv a l s  in con t ro l  sub jec t s .  

The  p a r t i c i p a t i o n  of t h e  m i c r o t u b u l a r - m i c r o f i l a m e n t o u s  
s y s t e m  m insu l in  release h a s  been d o c u m e n t e d  in ex- 
p e r i m e n t a l  an ima l s ,  u t i l iz ing isolated panc rea t i c  is lets  in 
v i t ro  a n d  r a t  p an c rea se s  in vivo~-6. Var ious  a g e n t s  t h a t  
in f luence  the  s y s t e m  can  m o d i f y  insu l in  secre t ion  induced  
bY di f ferent  s t im u l i  7. A m o n g  these,  c i t ocha la s in -B  s - ~  
h a s  a defined ac t ion  on t he  mic ro f i l amen t s  and  colehi- 
eine ~-~5 in te r fe res  w i th  t h e  m i e r o t u b u l e s  ; v inc r i s t i ne  l o - ~  
a n d  v inb l a s t i ne  6-~ d i s r u p t  the  mic ro tubu l e s  and ,  only  
par t ia l ly ,  the  m i c r o f i l a m e n t o u s  sy s t ems .  
T h e  a im  of t h i s  s t u d y  was  to i nves t i ga t e  the  inf luence  of 
v inc r i s t ine  (VCR) on insu l in  release in m a n ,  u t i l iz ing  
t h e r a p e u t i c  doses  for cance r  c h e m o t h e r a p y .  
Material and methods. 8 p a t i e n t s  (4 ma les  and  4 females} 
su f fe r ing  f ro m  v a r ious  neop las t i c  d iseases  were s tud ied .  
T h e y  requi red  c h e m o t h e r a p y  and  were a t  the i r  first 

t r e a t m e n t .  As a con t ro l  group,  9 p a t i e n t s  (5 ma les  and  
4 females)  w i t h o u t  neoplas t i c  d iseases  were s tud ied .  No 
p a t i e n t  p resen ted  a me tabo l i c  d isease  ne i the r  were t h e y  
t r e a t e d  wi th  s teroids .  

Af t e r  an  o v e r n i g h t  fast ,  each  sub j e c t  was  rap id ly  in jec ted  

5 g glucose i .v.  1~, 3 t ime s  a t  1 h b y  in terva ls .  In  t he  
t r e a t e d  group,  1.4 m g / m  ~ of V C R  were in jec ted  1. v. 
i m m e d i a t e l y  before t he  second glucose load. Samples  for 

blood glucose a nd  insul in  were d r a w n  f rom the  oppos i te  
a rm  at  t he  following t ime s :  30, 15, 0 rain before a n d  3, 5, 

10, 30. 60 rain a f te r  e a c h  load. An  add i t iona l  s a m p l e  was  
d r a w n  i m m e d i a t e l y  a f t e r  V C R  in t r e a t e d  pa t i en t s .  S tud ies  

were conc luded  before 13,00. Blood glucose was  de te r -  
m i n e d  by  the  g lucose -ox idase  m e t h o d  a nd  blood in su l in  
by  double  a n t i b o d y  r a d i o i m m u n o a s s a y  is. 
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Fig. 1. Glycemias and constants of glucose 
utilization IK) after 3 5-g i.v. glucose loads 
(G 1, G,, G~). In treated patients 1.4 mg/m ~ of 
vincristine (VCR) were injected immediately 
before the second load. Vertical bars indicate 
:c SFM. KtG 3 vs KtG D p < 0.05: KtG~-vs 
KcGa, p < 0.05. 


