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Results and discussion. The  t o t a l  fa t  c o n t e n t  in  the  
S - s t r a in  a n d  t he  3 R - s t r a i n s  d id  no t  v a r y  great ly ,  i.e. 
3.2, 2.9, 3.9 a n d  3.1% for t he  S-, D D T  R-, m e t h y l  
p a r a t h i o n  R-, a n d  c a r b a r y l  R-s t ra ins ,  respect ive ly .  Th i s  
is in  c o n t r a s t  to  several  pub l i c a t i ons  showing  a pos i t ive  
co r re l a t ion  b e t w e e n  insec t  r es i s t ance  to  d i f fe ren t  insect i -  
cides a n d  t he  a m o u n t  of insec t  f a t  (NIUNSON and  GOTT- 
LEIBll;  MUNSON et  al. 1; BENNET a n d  THOMAS4; I~HAN 
a n d  BROWN 1~. The  resu l t s  of BRIDGES a n d  Cox 13, a n d  
ASCHER a n d  NER114 are genera l ly  in  a g r e e m e n t  w i t h  ours. 

S to rage  and  ra t e s  of d i s a p p e a r a n c  e of DDT,  m e t h y l  
p a r a t h i o n  and  c a r b a r y l  are shown  in t he  Table .  The  D D T  
R - s t r a i n  (3-fold res i s t ance  b y  in jec t ion)  s tored  a b o u t  
doub le  the  a m o u n t  of D D T  t h a t  was  s to red  b y  t he  S- 
s t r a i n  in  t he  f i r s t  3 h a f t e r  appl ica t ion .  Th i s  suggests  t h a t  
s to rage  of D D T  is an  i m p o r t a n t  defence m e c h a n i s m  in 
S. littoralis. The  e n h a n c e d  r a t e  of d i s a p p e a r a n c e  of the  
s to red  D D T  in t he  R - s t r a i n  is p r o b a b l y  due  to  an  increas-  
ed r a t e  of de tox ica t ion ,  as was  found  in t he  housef ly  b y  
MIVAIcE e t a l .  ~5. 6 h a f t e r  t r e a t m e n t ,  s imi la r  a m o u n t s  of 
D D T  were found  in b o t h  s t r a ins  and  r e m a i n e d  so for t he  
res t  of t he  e x p e r i m e n t a l  period.  

M e t h y l  p a r a t h i o n  was also s tored  in cons iderab le  
a m o u n t s  in t he  R-s t r a in .  Compared  w i t h  DDT,  i ts  r a t e  of 
d i s a p p e a r a n c e  was  m u c h  lower.  On t he  o the r  h a n d ,  
s to rage  of c a r b a r y l  a n d  i ts  r a t e  of d i s a p p e a r a n c e  were 
a l m o s t  equa l  in  b o t h  S- and  R-s t ra ins .  Th i s  m i g h t  be  
a c c o u n t e d  for b y  a low l ip id  so lub i l i ty  a n d / o r  a h igh  
d e t o x i c a t i o n  r a t e  in  t he  f a t  bodies  of b o t h  S- and  R- 
s t ra ins .  

These  resu l t s  suggest  t h a t  t he  levels of s torage  of D D T  
a n d  m e t h y l  p a r a t h i o n  in t he  R - s t r a i n s  is a l m o s t  due to  
di f ferences  in  t he  molecu la r  species of fat ,  as c o m p a r e d  
to t he  S-s t ra in .  

Zusammen/assung. Sign i f ikan te  U n t e r s c h i e d e  des ge- 
s a m t e n  F e t t g e h a l t e s  zwischen S- u n d  R - A r t e n  der  
Spodoptera littoralis w u r d e n  n i c h t  fes tgestel l t .  D D T  u n d  
M e t h y l p a r a t h i o n  w u r d e n  im Gegensa tz  zn C a r b a r y l  in  
den  R - A r t e n  gespe icher t  u n d  die R e d u k t i o n s r a t e  yon  
M e t h y l p a r a t h i o n  erwies s ich als wesen t l i ch  n iedr iger  als 
bei  D D T .  
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Effect of P r o s t a g l a n d i n  F ~  on  the  S e c r e t i o n  of P a n c r e a t i c  Ju i ce  Induced  by Secre t in  and by D o p a m i n e  

P r o s t a g l a n d i n s  (PGs) are b io syn thes i zed  in m o s t  t i ssues  
f rom essent ia l  f a t t y  acid. Thus  n e i t h e r  specific t i ssue  for 
p r o d u c t i o n  no r  specific o rgans  for t h e i r  ac t ion  h a v e  been  
iden t i f i ed  yet .  M a n y  PGs,  however ,  h a v e  p o t e n t  pe r iph-  
eral  vascu la r  ac t ion  1 a a n d  a v a r i e t y  of ac t ions  on  t he  
g a s t r o i n t e s t i n a l  t rac t4 ,  5. Recen t ly ,  i t  was r epo r t ed  t h a t  
p r o s t a g l a n d i n  E 1 (PGE1) i n h i b i t e d  t he  vo lume  of pancre -  
a t ic  ju ice  i nduced  b y  secre t in  a n d  p a n c r e o z y m i n e  in  
dogs% Since a v e r y  p o t e n t  effect  of p r o s t a g l a n d i n  Fez 
(PGFs~) on  t he  dog ' s  s u b m a x i l l a r y  g land  ha s  been  re- 
ported~,  t he  response  of t he  panc rea s  to  P G F ~  a t t r a c t e d  
our  in te res t .  P rev ious ly  we h a v e  deve loped  t he  b lood-per-  
fused i so la ted  can ine  panc rea s  p r e p a r a t i o n  a n d  h a v e  
found  specific secre togogue a c t i v i t y  of d o p a m i n e  s. In  t he  
p r e sen t  s tudy ,  the  effect  of PGFs~ on t he  secret in-  and  
d o p a m i n e - i n d u c e d  p a n c r e a t i c  secre t ion  has  been  inves-  
t i g a t e d  us ing  t h i s  p r e pa r a t i on .  

E x p e r i m e n t s  were pe r fo rmed  on 7 adu l t s  mongre l  dogs 
weigh ing  11-14 kg. The  an i m a l s  were anes t he t i z ed  w i t h  
30 m g / k g  of sod ium p e n t o b a r b i t a l  in jec ted  i.v. The  
s u p r a n a v e l  a b d o m e n  was opened  b y  a mid l ine  incision.  
A p o l y e t h y l e n e  t u b e  was in se r t ed  in to  t he  m a i n  pancre -  
a t ic  d u c t  a n d  t he  r a t e  of secre t ion  m e a s u r e d  b y  a drop  
counter .  The  accessory p a n c r e a t i c  d u c t  was  l igated.  
P o l y e t h y l e n e  c a n n u l a e  were i n se r t ed  in to  t he  gas t roduo-  
dena l  and  t h e  splenic  a r te r ies  t h r o u g h  w h i c h  t he  panc rea s  
was per fused  w i t h  t he  a n i m a l ' s  own blood f rom t he  left  
f emora l  a r t e r y  b y  m e a n s  of a H a r v a r d  pe r i s t a l t i c  p u m p  
(Model 500-1200).  All  e x p e r i m e n t s  were pe r fo rmed  u n d e r  
c o n s t a n t  a r t e r i a l  p ressure  a t  100 m m  H g  b y  m e a n s  of a 
p n e u m a t i c  res i s t ance  w h i c h  was p laced  in para l le l  w i t h  
t h e  pe r fus ion  sys tem.  The  de ta i l s  of t he  p r e p a r a t i o n  were 
descr ibed  in a p rev ious  p a p e r  s. A dose of 300 u n i t s / k g  of 
sod ium h e p a r i n  was g iven  a t  t h e  b e g i n n i n g  of t h e  perfu-  

sion and  a s u p p l e m e n t a r y  dose of 200 un i t s  was  g iven  i.v. 
a t  1 h in te rva l s .  PGF2~ was in jec ted  in to  a r u b b e r  t u b e  
connec ted  to t he  a r te r ia l  c a n n u l a  on  a v o l u m e  of 0.1 ml  
for 4 sec. Secre t in  a n d  d o p a m i n e  were infused  in t r a -  
a r t e r i a l ly  a t  a c o n s t a n t  r a t e  of 0.1 m l / m i n  b y  a H a r v a r d  
infus ion  p u m p  (Model 600-900).  Drugs  used in th i s  s t u d y  
were secre t in  (k indly  g iven  f rom Professor  J. E. JORpES, 
K a r o l i n s k a  In s t i t u t e ,  S tockholm,  Sweden),  d o p a m i n e  
hydroch lo r ide  (ICN) and  p r o s t a g l a n d i n  Fs~ t r o m e t h a m i n e  
(k indly  g iven  f rom N i p p o n  U p j o h n  Ltd.) .  

A t yp i ca l  resu l t  is shown  in t he  F igure  a) a n d  b). W h e n  
secre t in  was infused a t  a r a t e  of 0.05 un i t s / r a in  i n t r a -  
ar ter ia l ly ,  t he  p a n c r e a t i c  secre t ion  s t a r t e d  i m m e d i a t e l y  
and  r eached  a c o n s t a n t  level. Then ,  PGFs~ in a dose of 
100 [,g was i n t r a - a r t e r i a l l y  in jected.  The  r a t e  of secre t ion  
d i m i n i s h e d  g radua l ly  and  r eached  t he  m a x i m u m  inh ib i -  
t i on  a t  a b o u t  5 m in  later ,  b u t  i t  r e t u r n e d  g radua l ly  to  t he  
in i t ia l  level.  Pe r fus ion  b lood  f low t r a n s i e n t l y  increased  
a b o u t  5 m l / m i n  a n d  sys temic  b lood pressure  decreased  
a b o u t  10 m m  Hg b y  t he  in jec t ion  of PGFs~ even  t h o u g h  
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Effect of prostaglandin F2= (PGF~) on the secretion of pancreatic juice induced by secretin (a) and dopamine, DA. (b) The vascular 
responses to PGF2~ were as the same in (a) and (b). 

PGF2~ was admin i s t r a t ed  int ra-ar ter ia l ly .  In  some cases, 
the  blood pressure  showed diphasic  response,  f i rs t  
decreased sl ight ly and  t h e n  increased. On the  o ther  hand ,  
dopamine - induced  pancrea t ic  secret ion (2.0 ~g/min) was 
no t  inhib i ted  by  PGF~= in a dose of 100 txg, bu t  a ve ry  
high dose over  300 tzg of PGF,,= s l ight ly  inhibi ted  the  
dopamine - induced  pancrea t i c  secretion. The above resul ts  
indica te  t h a t  in the  b lood-perfused  canine pancreas  
P G F ~  does no t  in terfere  w i th  dopamine  induced pancre-  
atic secret ion in t h e  same way  as wi th  secret in induced 
secretion. 

Zusammen/assung. Die Wi rksamke i t  yon  Pros tag land in  
F ~  (PGF2=) auf die exokr ine  Pankreassekre t ion  wurde  an 
e inem m i t  Blur  pe r fund ie r t en  P a n k r e a s - P r g p a r a t  des 
Hundes  un te rsuch t .  PGF2~ (100 txg) h e m m t e  die durch  
Sekret in  s t imulier te ,  abe t  n icht  die d u t c h  D o p ami n  sti- 
mul ier te  Sekretion.  

K.IWATSUKI, Y. FURUTA and  K. t{ASHIMOTO 

Department o/_Pharmacology, Tohoku University School 
o/Medicine, Sendal (Japan 980), 27 December 1972. 

Comparative Cytological Study After Prolonged Cultural Regime of Bacteria-free Crown Gall Tumour  
and its Corresponding Normal  Tissue of A l t h a e a  rosea Isolated from the Same Plant 

Material and method. Crown gall and corresponding  
normal  t issue of Althaea rosea (Faro. Malvaceae:  2 n ~ 42) 
was ma in t a ined  in modif ied  tobacco  med ium 1 b o t h  in 
l iquid and agar  cul ture  methods .  For  normal  t issue the  
said m ed ium was fort if ied wi th  2 .4-Dichlorophenoxy 
acetic acid (0.5 rag/l) and  cocoanut  milk  (15% v/v).  
Cytological  observa t ions  were t a k e n  at  3-day-intervals .  
Chromosomes  were s ta ined with 1% ace to-carmin  solut ion 
af ter  being p r e t r ea t ed  wi th  s a tu ra t ed  p-d ich lorobenzene  
for 30 rain a t  14~ 

Results and discussion. The d i s t r ibu t ion  p a t t e r n  of the  
d i f ferent  p loidy cells was similar  in gall and  corresponding  

normal  t issues (Table). The pe rcen tage  of te t raploid  were 
s ignif icant ly  high in compar ison  to o ther  p loidy cells in 
b o t h  the  cell types  in d i f ferent  cul tural  condit ions.  
Aneuploids  were s ignif icant ly  (p < 0.01) lower in gall 
t issue cells t h a n  the  normal  counte rpar t .  Min imum 
chromosome n u m b e r  observed was 14 in b o t h  the  cell 
types.  

Chromosomal  abnormal i t ies  such as lagging chromo-  
somes, unequal  sepera t ion of chromosomes,  bridges a t  
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Percent distribution of different ploidy cells in Althaea rosea gall and normal tissue in liquid and agar cultures 

n 2n 3n 4n 5n 6n Aneuploids 
Cells with cyto- 
logical irregu- Total 
larities b count 

Liquid culture 

Normal tissue 
Gall tissue 

Agar culture 

Normal tissue 
Gall tissue 

7.07 ~z 0.13 19.19 4- 2.10 8.08 _u 1.49 30.25 4- 2.33 7.07 4- 0.13 5.10 4- 0.11 
5.75 :~ 0.11 20.00 4- 2.03 5.33 j_ 0.11 44.48 4- 2152 8.58 • 1.43 4.79 4- 0.10 

6.13 J= 0.12 21.69 4- 2.06 2.45 :t_ 0.02 29.36 :i: 2.27 6.47 :t_ 0.12 7.18 -t- 0.12 
10.05 ~ 1.59 17.32 4- 2.04 6.76 q- 0.13 38.67 4- 2.57 5.17 • 0.12 6.45 4- 0.13 

23.24 4- 2.25 20.15 i 2.14 350 
11.07 q- 1.59 12.50 • 1.68 387 

26.72 ~ 2.21 18.75 -4- 1.94 402 " 
15.56 • 1.91 14.25 4- 1.85 358 

Including hypohaploid and higher than 6n ceils. ~ Total percentage of cells with unequal seperation of chromosomes, lagging chromosomes 
and bridges at anaphase and micronuclei formation at telophase. 


