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Data on the effect of two substances on the development of Spodoptera littoralis 13oisduval 

EXPERIENTIA 28/4 

Substance tested (0.1% conc.) 

Giberellie acid fl-Sitosterol 

Control 

Larval duration (days) 4- S.E. 
Pupal duration (days) 4- S.E. 
Pupal weight (rag) • S.E. 

Emergence (%) 
Longevity (days) 4- S.E. 

Mean egg No. per female �9 
Hatching (%) 

Male 
Female 

Male 
Female 

14.7 4- 0.12 15.7 4- 0.12 11.9 -4- 0.03 
7.0 4- 0.57 8.8 -4- 0.09 6.8 -t- 0.09 

227.9 -t- 12.1 196.6 4- 9.11 241.0 -4- 13.3 
265.5 -4- 66.7 209.8 -b 8.27 267.1 4- 13.2 
100 80 92 

8.7 -t- 0.34 9.1 4- 0.44 9.1 4- 0.37 
8.0 4- 0.45 8.1 4- 0.53 9.1 4- 0.31 

104.8 • 35.9 (15-380) 433.5 4- 68.8 (75-750) 472.4 -1- 19.1 
1.4 8.5 99.4 

(150-894) 

a 30 pairs were used in each test (all females laid eggs in all tests). 

effect  of the  t e s t ed  compounds  on the  larval  and  pupal  de- 
v e l o p m e n t  was de te rmined .  30 pairs  of m o t h s  reared  f rom 
the  t r ea t ed  as well as the  un t r ea t ed  diets  were placed in- 
d iv idual ly  in one l i t re  glass jars  p rov ided  w i t h  leaves of 
Nerium oleander as ovipos i t ion  sites and  fed on 10% ho- 
ney  solution.  The egg p roduc t ion  per  female as well  as the  
fer t i l i ty  were de te rmined .  The pupae  were weighed  and  
the  pe rcen tage  of emergence  was es t imated .  

Results. The da t a  are  given in the  Table.  B o t h  subs tan-  
ces s ignif icant ly  pro longed the  larval  du ra t ion  as com- 
pa red  w i t h  t he  check. Giberellic acid had  no effect  on the  
pupa l  dura t ion ,  while fl-sitosterol s igni f icant ly  pro longed 
i t  as com pa red  wi th  the  u n t r e a t e d  individuals .  The pupa l  
weigh t  was s igni f icant ly  reduced  as a resul t  of larval  t rea t -  
m e n t  w i th  si tosterol ,  while  giberellic acid had  no effect.  
Male and  female  m o t h s  ensuing f rom t r ea t ed  larvae  copu- 
late  normal ly ,  since immobi le  sperms  were de t ec t ed  in the  
s p e r m a t h e c a  of all females  conf ined wi th  t r e a t ed  males.  
B o t h  subs tances  a f fec ted  the  f ecund i ty  and fer t i l i ty  of t he  
resul t ing  m o t h s  where  t h e y  induced  ster i l i ty.  All females  
laid eggs b u t  there  was  a s ignif icant  r educ t ion  in t he  egg 
p roduc t ion  af ter  larval  t r e a t m e n t  w i th  giberellic acid, 
104.8 4- 35.9 (15-380) eggs as compa red  to  472 4- 19.1 
(150-894) eggs in t he  cont ro l  check. The pe rcen tage  of 
egg ha t ch ing  was grea t ly  reduced  being 1.4 and  8.5% as a 
resul t  of larval  t r e a t m e n t  w i th  giberellic acid and  si toste-  
rol, respect ive ly ,  com pa red  to  99.4% in the  contro l  moths .  

There  was no m a r k e d  difference in the  pe rcen tage  of emer-  
gence of mo ths  be tween  t r ea t ed  and  un t r ea t ed  individuals .  
Giberellic acid and  s i tos terol  exe r t ed  some effect  on the  
larval  and  pupa l  d e v e l o p m e n t  of Heliothes species 9. The 
f ecund i ty  and fer t i l i ty  of these  species were par t ia l ly  af- 
fec ted by  si tosterol ,  while  giherellic acid only affected the  
fecundi ty .  

The  foregoing resul ts  suggest  t h a t  these  p l an t  subs tances  
could ac t  as chemos te r i l an t s  and  m a y  be r e c o m m e n d e d  
for mass  p roduc t ion  of sterile insects  in the  l abora to ry  for 
large scale research p r o g r a m m  in the  field. 

Zusammen/assung. Wird  Gibberell insiiure und  Sitoste-  
rol der  Larven-Di / i t  yon  Spodoptera littoralis zugegeben, so 
k o m m t  es zu deu t l i cher  Steri l i t / i t  bei  den ausgebr i i te ten  
Mot t en  und  zu einer  Beeinf lussung der  Dauer  ihrer  En t -  
wicklungsphase .  

I-I. S. SALAMA and A. M. EL-SHARABY 

Plant Protection Laboratory, 
National Research Centre, Dokki, Cairo (UA R), 
2d August 7977. 

9 A.A. GUERRA, J. econ. Ent. 63, 1518 (1970). 

Inf luence of Cont inuous  and Intermit tent  ( R - W a v e  T r i g g e r e d )  Electr ica l  S t imula t ion  of the Carotid 
S inus  N e r v e  on the Static  Character is t ic  of the Circulatory  Regula tor  

Elect r ica l  s t imula t ion  of the  carot id  sinus nerve  (CSN) 
and  depressor  nerve  as a t r e a t m e n t  of hype r t ens ion  has  
become known  as ' ba ropac ing '  (GRIFFITH and SCHWARTZ 1 ; 
BILGUTAY et  al.2). There  are several  me thods  to op t imize  
the  p a r a m e t e r s  of s t imula t ion .  Besides de te rmin ing  the  
effect  of r educ t ion  in ar ter ia l  pressure  and  the  blood pres- 
sure level in case of longer  s t imula t ing  inf luence (adapta-  
tion), it  is also possible  to  describe the  effect  of electr ical  
s t imula t ion  by  recording charac ter i s t ics  of the  blood pres-  
sure contro l  sys t em (BRATTSTROM and  WARZEL3). Thus,  i t  
is possible  to  follow the  effect  of ba ropac ing  over  the  en- 
t i re  cont ro l  range.  In  addi t ion ,  the  pos i t ion  of t he  blood 
pressure  lowered by  electr ical  s t imula t ion  of the  CSN wi th-  
in the  cont ro l  range m a y  be localized. 

The expe r imen t s  were  pe r fo rmed  on 14 mongre l  dogs 
(12-18 kg) anes the t i zed  wi th  morph in  and  ure thane .  The 

r igh t  carotis  sinus nerve  for electr ical  s t imula t ion  and a 
'Karo t i s s inuspr / ipa ra t '  on the  cont ra la te ra l  side were pre-  
pared.  

The objec t  of ba ropac ing  is to  reduce the  b lood pressure  
increased in case of hyper t ens ion .  W h e n  the  CSN is sti- 
mu la t ed  the  b lood pressure  decreases,  wander ing  f rom 
po in t  A to  po in t  B (Figure 1), p rov ided  t h a t  t he  charac-  
ter is t ic  is non-ef fec ted  by  the  ar t i f ical  s t imula t ion .  Thus, 
for an addi t iona l  r educ t ion  in blood pressure,  e.g. by  
hemorrhage ,  no regula tory  effects would  be possible.  How-  

z L. S. C. GglFFITH and S. J. SCHWARTZ, Circulation 28, 703 (1963). 
A. M. BILGUTAY, J. BILGe:WAY and C, W. LILLEHEI, in Baroreceptors 
and Hypertension (Ed. P. K~zm, Pergamon Press, Oxford 1967). 

8 A. BRATTSTR6M nnd H.H. WARZEL, Acta biol. reed. germ., in press. 
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Fig. 1. Relative depressor effect with increasing intrasinual pressure 
(ISP). Right: Non-effected characteristic. Left: Desired operating 
point on the resetted characteristic with baropaeing. 
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Fig. 2. Relative depressor effect with increasing intrasinual pressure 
(ISP). The measuring range is identical for the non-effected character- 
istic and for that with continuous stimulation (80 Imp/see; 4 V; 
2 msee) of the CNS. With decrease in ISP from 180 mm Hg to 140 mm 
Hg, the blood pressure control system is almost completely covered 
both at point B and C. 

ever, if the  measur ing  range is also displaced in baropacing,  
p o i n t  C on the  rese t  charac te r i s t ics  can  be reached  as an  
opera t ing  point .  The re la t ive  reduc t ion  in b lood pressure  
for an increasing s ta t ic  in t ras inua l  pressure  (ISP) in a ca- 
ro t id  s inus p r epa ra t i on  (KOCH4; PALME 5) w i th  (BRATT- 
STRbM and  WARZEL z) and  w i t h o u t  (KALKOFFS; BRATT- 
STRbM and  KALKOFF 7) ba ropac ing  is p lo t t ed  in Figure  1. 

On principle,  t he  s t imula t ion  can be pe r fo rmed  bo th  
wi th  cont inous  and  i n t e r m i t t e n t  impulse  sequence (BIL- 
GUTAY et  al. ; MYERS et  al. s ; (~BERG and  SJOSTRAND 9,10 ; 
RICHTER et  al. n ;  ZERBST et  al. 4~; VATNER et  al. z8; BRATT- 
STR6M and  WARZELS). A p a r t  f rom the  decrease in b lood  
pressure,  the  r educ t ion  in contro l  range  as compa red  to 
t he  non-ef fec ted  character is t ics ,  is c o m m o n  to  bo th  types  
of s t imula t ion ,  since in each case an excessive measure-  
m e n t  q u a n t i t y  becomes cen t r a l l y  effect ive.  On the  o ther  
hand ,  differences be tween  the  two could exis t  w i th  regard 
to  pos i t ion  and  size of the  measu r ing  range.  For  baropac-  
ing wi th  cont inous  r epe t i t i ve  impulses,  an adap t a t i on  to  
t he  s t imula t ion  is to  be expected ,  s imilar  to t h a t  observed  
for s ta t ic  pressure  appl ica t ion  to  the  pressoreceptors .  As a 
result ,  only the  cont ro l  range would  be reduced  ; however ,  
the  measur ing  range remains  ident ica l  w i th  the  non-effect-  
ed character is t ics .  

On the  o ther  hand ,  no a d a p t a t i o n  should exis t  for baro-  
pac ing  wi th  pu lse -synchronous  impulse  t ra ins ,  since an  
addi t iona l  app l i ca t ion  of s t imulus  is ef fec ted  dur ing  pulse 
e leva t ion  only. Fu r the rmore ,  apa r t  f rom the  reduc t ion  in 
contro l  range a l r eady  ment ioned;  th is  should  now be co- 
verable  by  lower pressures  (I SP), since th is  t y p e  of s t imu-  
la t ion  s imula tes  a more  sensi t ive  measur ing  sys tem.  

In  our  tes t s  on anes the t i zed  dogs, these  cons idera t ions  
could be verified. Typical ly ,  Figure  2 shows the  behav iour  
of the  s ta t ic  charac ter i s t ic  of the  blood pressure  cont ro l  
sy s t em  pr ior  to  and  dur ing  eont inous  s t imula t ion  of the  
CSN. The a m o u n t  of decrease in b lood pressure  and  re- 
duc t ion  in contro l  range  is ma in ly  de t e rmined  b y  the  
vol tage  amp l i t ude  of s t imula t ion .  The charac ter i s t ic  w i th  
ba ropac ing  was recorded for 6 min  upon  onse t  of s t imula-  
t ion.  The pa rame te r s  of s t imu la t ion  were 80 square -wave  
pulses/sec,  4 vol ts  and  2 m/sec dura t ion  of single s t imulus .  
The measur ing  range  is ident ica l  for b o t h  the  non-ef fec ted  
charac te r i s t ic  and  baropacing.  A reduc t ion  in I S P  f rom 
180 m m  Hg  cor respond ing  to po in t  A, down  to  140 m m  Hg  
indica tes  the  near ly  comple te  exhaus t ion  of the  cont ro l  
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Fig. 3. Relative depressor effect with increasing intrasinual pressure 
(ISP). With intermittent stimulation (40 Imp/see; 2 V; 0,5 msec; 
impuls e trains 100 msec; time-difference to the R-wave - 30 msec) of 
the CSN, the measuring range is displaced towards low ISP. When 
ISP is decreased from 160 to 120 mm Hg, it wanders from A to 13 
on the non-effected characteristic; for baropaeing, however, point C 
again keeps a mid-position. For intermittent stimulation of the 
CSN, there is sufficient buffering capacity both in case of reduction 
and increase in blood pressure. 

4 E. KOCH, Die reflektorische Selbsteuerung des Kreislau/es (Theodor- 
Steinkopff-Verlag, Dresden and Leipzig 1931), 

5 F. PALME, Exp1. Med. Surg. 9, 404 (1951). 
6 W .  KALKOFF, Regensb. Jb. ~irztl. Fortbild. 9, 63 (1961). 
7 A. BRATTSTROM U. W. I{ALKOFF, Acta biol. reed. germ. 25, 295 

(1970). 
8 G. H. MYERS, V. PARSONSEr, W. HOLCO~R, J. R. ZUCKE~ and G. 

LEwII% Med. Res. Engineering 7, 13 (1968). 
9 p. A. 0BERG and U. SJ/3STRAND, Aeta physiol, seand. 75,287 (1970). 

10 p. A. 0BERG and U. SJ6STRAND, Acta physiol, scand. 8J, 96 (1971). 
n D. W. RICHTER, W. NECK and H. SELLER, Pfltigers Arch. ges. 

Physiol. 317, 110 (1970). 
12 E. ZERBST, K.-H. DITTBERNER and V. KOTTER, Pfltigers Arch. ges. 

Physiol. 315, 232 (1970). 
18 St. F. VATNER, m. FRANKLIN, R. L. VAN CITTERS and E. BRAUN- 

WALD, Circulation Res. 27, 495 (1970). 
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r a n g e  b o t h  on  t he  non-e f fec ted  cha rac t e r i s t i c  (poin t  B) 
a n d  for  p o i n t  C on  t he  cha rac t e r i s t i c  for  ba ropac ing .  

Fo r  i n t e r m i t t e n t  s t i m u l a t i o n  of a CSN, however ,  a p a r t  
f r o m  t h e  b lood  pressure  reduction,~ also t h e  m e a s u r i n g  

r ange  was d isp laced  t o w a r d s  lower p ressure  values,  as 
c o m p a r e d  to  t h e  non-e f fec ted  charac te r i s t ics .  Resu l t s  of 
such  a t e s t  are  p l o t t e d  in F igu re  3. W h e n  w i t h  t h i s  a n i m a l  
t he  b lood  pressure  is decreased  f rom 160 m m  H g  (poin t  A) 
to  120 m m  Hg, t he  con t ro l  r ange  is a l m o s t  comple t e ly  ex- 
h a u s t e d  for t he  none f fec t ed  cha rac t e r i s t i c  (poin t  B). How-  
ever,  for  a s t i m u l a t i o n  of t h e  CSN w i t h  pu l s e - synch ronous  
impu l se  t ra ins ,  a m id - pos i t i on  of t h e  o p e r a t i n g  p o i n t  is 
m a i n t a i n e d  w i t h  r ega rd  to  t h e  s t a t i c  cha rac te r i s t i c ,  as is 
i nd i ca t ed  b y  p o i n t  C. Therefore ,  f u r t h e r  r e d u c t i o n  in b lood  
pressure  c an  be  c o m p e n s a t e d  w i t h  i n t e r m i t t e n t  s t imu la -  
t i on  of t h e  CSN, in c o n t r a s t  to  t he  c o n t i n u o u s  St imula t ion ,  
E v e n  for a Con t inua t ion  of t h e  i n t e r m i t t e n t  s t i m u l a t i o n  
over  a pe r iod  of 40 min,  no  t r e n d  of b a c k - d i s p l a c e m e n t  of 
t he  cha rac t e r i s t i c  t o w a r d s  t h e  non-e f fec ted  cha rac te r i s t i c s  
was  observed .  The  s t i m u l a t i o n  was  ef fec ted  w i t h  impul se  
t r a i n s  of 100 msec  du ra t i on ,  w h i c h  s t a r t e d  30 msec  a f t e r  
t h e  R - w a v e  of t h e  E.C.G. ; t h e  impulse  f r equency  was 40 
impulses / see ;  t h e  a m p l i t u d e  was 2 vo l t s  a n d  t h e  d u r a t i o n  
of s ingle impul se  0.5 msec.  T he  se lec t ion of t h e  p a r a m e t e r s  
of s t imu la t i on ,  t h e  t i m e  i n t e r v a l  b e t w e e n  s t i m u l a t i o n  a n d  
R - w a v e  of t h e  E.C.G. (WARZEL and  BRATTSTROM 1~) a n d  
t he  impul se  t r a i n  d u r a t i o n  h a d  been  dea l t  w i t h  in  preced-  
ing s tudies .  

Accord ing  to  t h e  resu l t s  p resen ted ,  t h e  i n t e r m i t t e n t  
s t i m u l a t i o n  of t h e  CSN a p p e a r s  to  be  super ior  to  baro-  

p a c i n g  w i t h  c o n t i n u o u s  impu l se  f requency .  W i t h  pulse-  
s y n c h r o n o u s  t r i gge r ing  of t he  impu l se  t ra ins ,  t h e  s ta t i c  
cha rac t e r i s t i c  of t h e  b lood  pressure  con t ro l  s y s t e m  is dis- 
p l aced  t o w a r d s  lower  I S P  va lues  ( i n p u t  pressure) ,  w i th -  
o u t  a n y  a d a p t a t i o n  be ing  percept ib le .  The  a r t e r i a l  p ressure  
r educed  b y  b a r o p a c i n g  keeps  i ts  m id -pos i t i on  w i t h  r ega rd  
to  t h e  charac te r i s t i c .  I n  c o n t r a s t  to  t h e  f ind ings  for  con- 
t i nuous  s t imu la t i on ,  suf f ic ient  buf fe r ing  c a p a c i t y  exis ts  
b o t h  in case of r educ t i on  a n d  increase  in b lood  pressure .  

Zusammen]assung. Bei  n a r k o t i s i e r t e n  H u n d e n  wurde  
de r  K a r o t i s s i n u s n e r v  sowohl  m i t  D a u e r i m p u l s e n  als  auclX 
m i t  R - Z a c k e n - g e s t e u e r t e n  Impu l sz t igen  e l ek t r i sch  gereizt .  
Die  B l u t d r u c k c h a r a k t e r i s t i k  zeigt,  dass  der  Messbere ich  
des Kre is lauf reg lers  u n t e r  kont inuier l ich ,er  u n d  ohne  Rei-  
zung  bei  e twa  gle ichen D r u c k w e r t e n  liegt.  Die Re izung  
m i t t e l s  Impu l sz i igen  f i ih r t  dagegen  zu e iner  Ve r l age rung  
des Messbere iches  zu n iede ren  endosinualeI1 Drt icken.  

A. BRATTSTROM a n d  H.  WARZEL 

Physiologisches f nstitut der Medizinischen A kademie 
Magdeburg, Leipziger Strasse 44, 
DDR-301, Magdeburg (DDR), 
30 september 7977. 

14 H. WARZEL und A. BRATTSTROM, Experientia 28, 38 (1972). 

D N A  S y n t h e s i s  and D i s t r i b u t i o n  of  F ir s t  and  S e c o n d  

Cytological  obse rva t i ons  h a v e  d e m o n s t r a t e d  t h a t  in  
whole,  u n m a n i p u l a t e d  blood,  t h e  level  of D N A  syn thes i s  
is v e r y  low a n d  mi toses  are  u n d e t e c t a b l e  1. Based  on  
s tud ies  of in  v i t ro  i n c o r p o r a t i o n  of t r i t i a t e d  t h y m i d i n e ,  i t  
h a s  been  e s t i m a t e d  t h a t  on ly  0 .06% of u n s t i m u l a t e d  
l y m p h o c y t e s  of h u m a n  p e r i p h e r a l  b lood  can  syn thes ize  
D N A  2. A s ign i f i can t  D N A  syn thes i s  ha s  been  recorded  in  
p h y t o h e m a g g l u t i n i n  (PHA)  s t i m u l a t e d  cu l tu res  a b o u t  
30 h a f t e r  i n i t i a t i o n  3. 

T h e  purpose  of t h i s  work  ha s  been  to  col lect  i n f o r m a t i o n  
on  D N A  syn thes i s  in  h u m a n  3-day l eukocy te  cul tures .  
Cytological  o b s e r v a t i o n s  on  mi toses  a n d  i n t e r phas e s  a t  
48 a n d  72 h h a v e  been  used in  o rder  to  s t u d y  t h e  d y n a m i c s  
of t h i s  sys tem.  An  e s t i m a t e  ha s  been  m a d e  of t he  d i s t r ibu -  
t i on  of f i r s t  a n d  second d iv i s ions  a t  72 h. 

Materials and methods. T h e  e x p e r i m e n t s  h a v e  been  
ca r r ied  ou t  w i t h  b lood  cells f rom a n o r m a l  24-year-old 
male.  The  cells were g rown  as descr ibed  b y  BROGGER 4. 
T r i t i a t e d  t h y m i d i n e  (spec. a c t i v i t y  2.0 C i /mM)  was 
o b t a i n e d  f rom t h e  R a d i o c h e m i c a l  Cen t re  (Amersham,  
Eng land ) .  Fo r  t he  s t u d y  of D N A  synthes is ,  m e a s u r e m e n t s  
of i nco rpo ra t ed  t r i t i a t e d  t h y m i d i n e  were  m a d e  in a Beck-  
m a n  LS-150 sc in t i l l a t ion  counte r .  Fo r  t h e  s t u d y  of mi toses  
a n d  in te rphases ,  31-h-old cu l tu re s  were exposed  to t r i t i a t e d  
t h y m i d i n e  (1 ~Ci/ml) for 2 h.  A u t o r a d i o g r a p h s  were m a d e  
f rom cu l tu res  h a r v e s t e d  a t  48 a n d  72 h (colcemid t r e a t -  
m e n t  for  t he  las t  2 h).  

Mitoses  were classif ied b y  c o u n t i n g  s i lver  gra ins  over  
m e t a p h a s e  chromosomes .  A m e t a p h a s e  was scored as 
labe l led  if i t  c o n t a i n e d  5 or more  g ra ins  ove r  t h e  2 longes t  
ch romosomes  (No. 1) a n d  un labe l l ed  in all  o t h e r  cases. 

D i v i s i o n s  in 7 2 - h - C u l t u r e s  of  H u m a n  L e u k o c y t e s  

The  label led  m e t a p h a s e s  were scored as f i rs t  or second 
d iv i s ions  d e p e n d i n g  on  t h e  d i s t r i b u t i o n  of gra ins  ove r  one 
or b o t h  ch roma t id s .  I n t e r p h a s e  nucle i  were scored as 
l abe l led  or un labe l l ed  accord ing  to t h e  re la t ive  n u m b e r  of 
g ra ins  over  t h e  nucle i  c o m p a r e d  to  t h e  backg round .  

Results. Two s imi la r  e x p e r i m e n t s  were made ,  a n d  t he  
r a t e  of t he  D N A  syn thes i s  a t  d i f f e ren t  t i m e s  is shown  in 
t h e  Figure .  A shou lde r  on  t he  curves  c an  be  seen a t  a b o u t  
40 h,  a f t e r  w h i c h  t he  i n c o r p o r a t i o n  increases  s teadi ly .  

T h e  d i s t r i b u t i o n  of m e t a p h a s e s  f rom cu l tu res  h a r v e s t e d  
a t  48 a n d  72 h are shown  in Tab le  I. P r o v i d e d  t h a t  no t  
a n y  of t he  un labe l l ed  cells h a v e  f in i shed  t h e i r  D N A  
syn thes i s  before  31 h, t h e  S- a n d  G2-per iod  of un labe l l ed  
cells a t  48 h is 15 h or shor ter .  

Cells showing  l abe l l ing  a t  48 h would  do t he  same  a t  
72 h.  The  d i s t r i b u t i o n  of f i rs t  and  second d iv is ions  a m o n g  
these  cells c an  easi ly  be  decided,  However ,  i t  is imposs ib le  
d i r ec t ly  to  d i f f e ren t i a t e  a m o n g  t he  un labe l l ed  mi toses  a t  
72 h. T h e i r  d i s t r i b u t i o n  ha s  been  e s t i m a t e d  in t he  follow- 
ing way.  

A t  48 h 0.68/(84.8 + 0.68) of t he  un labe l l ed  cells a p p e a r  
as un labe l l ed  mitoses .  P r e s u m i n g  t h a t  on ly  cells wh ich  
are  in  mi tos i s  a t  48 h could  a p p e a r  as second d iv i s ions  24 h 
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