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25% above  normal  (10 to  20%) wi th in  10 days.  Never-  
theless,  the  induced sickness had  no t  the  charac ter i s t ics  
of an epidemic  disease, for the  d e a t h  ra te  in the  experi-  
men t s  was r a the r  cons t an t  till imaginal  moult .  A sudden  
increase of mor t a l i t y  (as was expec ted  a f te r  reaching 
las t  larval  stage) was  no t  observed.  Thus  one or several  
addi t iona l  factors  m u s t  be of influence. 

I t  is known  t h a t  mucin  increases the  p a t h o g e n i t y  of 
P. aeruginosa 6. The r61e of Aspergillus /lavus in the  
epidemic  of Schistocerca was a l ready  ment ioned .  For  the  
disease in Oncopeltus /asciatus previous ly  descr ibed by  
BEARD 1~ a myco tox in  f rom Aspergillus /lavus vat. co- 
lumnaris was made  responsible  n , ~ .  Fung i  f r equen t ly  
grow on the  no rma l  food (sunflower seeds), b u t  normal ly  
t he  bugs  do no t  seem to mind  it. Never the less  t he  in- 
f luence of Aspergillus/lavus (D2) ~ was tes ted.  Sunflower 
seeds on an agar  cut ture  of D2, and  seeds on which  D2 was 
ac tua l ly  cu l t iva ted ,  were given as nu t r i t i on  to  3rd, 4 th  
and  5th larval  instars .  The resul ts  showed t h a t  in no 
case had  D2 a s ignif icant  impac t  on larvae. Also when  
the  food was addi t iona l ly  c o n t a m i n a t e d  wi th  P1 1/12, no 
synergis t ic  effect  of D2 was observed.  This, of course, 
does no t  exclude  t h a t  a difference s t ra in  or ano the r  fungus  
m a y  faci l i tate  ~che man i fes t a t ion  of the  epidemic.  

The illness occurred mos t  f r equen t ly  w h e n h u m i d i t y  
and breeding  t e m p e r a t u r e  were high (30~ Larvae  of 
4 th  and 5th s tage and  imagines  reared under  these  con- 
di t ions received wi th  P l  1/12 c o n t a m i n a t e d  food. In  all 
cases 90% of the  t e s t  animals  died wi th in  2 weeks,  t he  

ma jo r i t y  be tween  day  5 and 10. The sick and  dead  bugs  
showed the  s y m p t o m s  of spon taneous ly  diseased popula-  
t ions.  The incuba t ion  per iod seems to be abou t  I week. 
This  is also suppor t ed  by  the  observa t ion  t h a t  cul ture  
jars wi th  h ea l t h y  larvae which  are b ro u g h t  in to  an in- 
cuba to r  wi th  expe r imen ta l ly  diseased popula t ions ,  are 
invaded  b y  the  bac t e r ium af ter  abou t  10 days.  Imagines  
are obviously  suscept ible  to the  b a c t e r i u m  b u t  have  
p ro b ab l y  bui l t  up some i m m u n i t y  (see above),  which  m a y  
p ro tec t  t h e m  under  normal  condi t ions ,  where  t h e y  would  
ha rd ly  come in con tac t  w i th  as m u c h  Bacteria as in t he  
exper iment .  

Thus  a t  least  th ree  factors  are responsible  for the  
man i fes t a t ion  of t he  epidemic  disease:  The presence  of 
P. aeruginosa, high t e m p e r a t u r e  (opt imal  t e m p e r a t u r e  
for deve lopmen t  of P. aeruginosa is 37~ and  h igh  
h u m i d i t y  (probably  necessary  for the  bac t e r i um to sur- 
vive 6). I t  is assumed t h a t  the  disease spreads  b y  peroral  
infection,  while feeding on c o n t a m i n a t e d  seeds. Since 
canniba l i sm is no t  seldom, especial ly when  s tarving,  th is  
could also be of impor tance  for t ransmiss ion .  The bac-  
t e r ium appa ren t l y  does no t  d a m a g e  the  gut  epi the l  while 
pass ing t h ro u g h  the  hemocoel.  D e a t h  is obv ious ly  caused 
by  des t ruc t ion  of the  fa t  body.  

lo R. L. BEARD, J. econ. Entom. 52, 177 (1959). 
11 R. L. BEARD, J. Invert. Path. 70, 438 (1968). 
lz R. L. BEARD and G. S. WALTON, J. Invert. Path. 74, 53 (1969). 

I n f l u e n c e  of  C y c l i c  N u c l e o t i d e s  o n  P r o t e i n  S y n t h e s i s  in  V a s c u l a r  S m o o t h  M u s c l e  

R. G. G. ANDERSSON, H. J. ARNQVIST and L. LUNDHOLM 1 

Department o/ Pharmacology, Link@ing University, Regions]u/~huset, S-587 85 Lin/s@ing (Sweden), 10 November 7975. 

Summary. The incorpora t ion  of leucine-z4C into  p ro te in  in bovine  mesente r ic  ar ter ies  was  a n g m e n t e d  by  cyclic GMP 
(10 -3 M) and  decreased by  cyclic A M P  (10 -a M).  There  was no effect  of 5 ' A M P  (10 -a M). The  phosphodies te rase  in- 
h ib i t ing  drugs theophyl l ine  (10 a M) and  papaver ine  (5 • 10 -5 g/ml) b o t h  decreased the  leucine-*4C incorporat ion.  

In  a therosclerot ic  aor tas  of pigs, t he  synthes is  of pro-  
te ins  has  been repor ted  to be increased 2, a. There  was a 
reduc t ion  of the  cyclic A M P  and  an e levat ion of the  cyclic 
GMP level in a therosclerot ic  pieces of the  muscle in com- 
par i son  wi th  no rma l  pa r t s  of the  vessel  K There  are repor t s  
t h a t  cyclic A M P  inhib i ted  the  prol i fera t ion of myogenic  
cells in t issue culture% whereas  cyclic GMP was found to 
s t imula te  the  in v i t ro  synthes is  of thyro ida l  p ro te ins  5. 
Considering these  observat ions ,  we t h o u g h t  i t  of in te res t  
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Table I. Influence of some drugs on 14C-leucine incorporation in bovine mesenterie arteries 

Control Drug Difference 

Cyclic AMP (1 • 10 -a M) (n = 6) 
Cyclic AMP (5 • 10 4 M) (n = 6) 
Cyclic AMP (l • 10 4M) (n = 4) 
5'AMP (1 • 10 -a M) (n = 6) 
Theophylline (1 • 10 -a M) (n = 10) 
Cyclic AMP (5 • 10 4 M) (n = 6) q- theophylline (1 • 10 a M) 
Papaverine (5 • 10 -a g/ml) (n = 7) 
Cyclic AMP (5 • 10 .4 M) + papaverine (5 • 10 -~ g/ml) (n = 7) 
Cyclic GMP (1 • 10 -a M) (n = 6) 
Cyclic GMP (1 • 10 -a M) (n = 6) 

0.257 4- 0.015 0.123 4- 0.015 -- 0.135 q- 0.019o 
0.174 4- 0.020 0.131 4- 0.010 -- 0.042 -4- 0.010 b 
0.202 4- 0.029 0.227 ~_ 0.048 0.025 4- 0.019 
0.239 4- 0.035 0.235 4- 0.019 0.004 -4- 0.015 
0.212 4- 0.014 0.168 4- 0.014 -- 0.044 4- 0.012 b 
0.218 4- 0.015 0.t89 4- 0.018 -- 0.029 4- 0.017 
0.174 4- 0.020 0.074 4- 0.012 -- 0.100 4- 0.016 ~ 
0.174 4- 0.020 0.053 4- 0.012 -- 0.121 4- 0.012 ~ 
0.204 4- 0.027 0.244 4- 0.028 0.040 4- 0.010 b 
0.197 4- 0.022 0.210 i 0.033 0.013 4- 0.023 

Incorporation in ~tmo]e/g protein/180 min. Significance of the effects is denoted ap ~ 0.05; bp ~ 0.01; cp ~ 0.001. 
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Table II. Effects of cyclic nucleotides on distribution of AIB-I4C in 
bovine mesenteric arteries 

NucIeotide Control Drug Difference 

Cyclic AMP (10 a ?4) 106.0 • 6.0 105.6 • 5.5 0.4 • 1.7 
(n = 9) 

Cyclic GMP (10 -~ M) 113.4 • 5.1 117.8 • 5.3 4.3 • 1.6 
(n = 12) 

The distribution in percent was calculated from the quotient = 
content in wet tissue (cpm/mg) 

• 100. Significance as in Table I. medium concentration (cpm/~xl) 

to  s t u d y  the  inf luence  of cyclic A M P  and  cyclic G M P  on 
the  i nco rpo ra t ion  of ~C-leucine  in the  p ro te ins  of vascu la r  
s m o o t h  muscle  - bov ine  mesen te r i c  a r te ry .  

The method has been described in detail by ARNtVlST 6 
as the method to investigate accumulation of ~-aminoiso- 
butyric acid-14C (AIB-14C). In short, about 20 cm of the 
mesenteric artery was removed 15-20 rain after the 
slaughter of the animal, rinsed and put in a thermosflask 
With oxygenated Krebs-Henseleit bicarbonate buffer 
solution at 37 ~ and then transported to the laboratory. 
The preparation was cleaned from advenfitial tissue, cut 
open along its length and divided into pieces with a length 
of about 15 mm and breadth of 10-12 mm. The weight of 
the pieces was about 200 rag. Adjacent tissue samples 
were used as test and control preparations. The prepara- 
tions were incubated in 4 ml oxygenated (95% O~ 
5% CO~) Krebs bicarbonate buffer for 180 rain with I • 
10 -5 M z- leucine con ta in ing  0.4 ~Ci-leucine and  5.6 m M  
glucose. Af te r  i n c u b a t i o n  for 180 min,  t he  t i ssue  was 
homogen ized  in 10~ TCA a n d  t he  p ro t e in  was purif ied,  
dried,  weighed and  dissolved in 1 ml  Sotuene.  T he  radio-  
a c t i v i t y  i nco rpo ra t ed  in to  p ro t e in  was measu red  in a 
P a c k a r d  Tr i  Carb  sc in t i l la tor  detec tor .  

Cyclic A M P  in a c o n c e n t r a t i o n  of 1 • 10 -8 M reduced  
s ign i f ican t ly  t he  14C-leucine incorpora t ion ,  whereas  
1 • 10 .4 cyclic A M P  was ineffect ive  (Table  I). I n  a con- 
c e n t r a t i o n  of 5 • 10 -~ t he  nuc leo t ide  was st i l l  effective,  
ind ica t ing  t h a t  the  t h r e s h o l d  c o n c e n t r a t i o n  for t h e  cyclic 
A M P  effect  m a y  be a b o u t  be tween  1 a n d  5 • 10 -4 M.  
5 ' A M P  (1 • 10 -a M) h a d  no effect  (Table  I). 

B o t h  t heophy l l i ne  (1 • 10 -~ M) and  p a p a v e r i n e  (5 • 
10 .5 g/ml),  drugs  wh ich  increase  t he  cyclic A M P  level  of 
t he  muscle  b y  i nh ib i t i ng  t he  phosphod ie s t e r a se  a c t i v i t y  7, 
r educed  s ign i f i can t ly  t he  leucine i nco rpo ra t i on ;  t h e  effect  
of p a p a v e r i n e  be ing  mos t  m a r k e d  (Table  I). I l l  c o m b i n a t i o n  
cyclic A M P  (5 • 10 .4 M) and  p a p a v e r i n e  h a d  a n  add i t i ve  
effect  b u t  t heophy l l i ne  (1 • 10 .3 2FI) d id  n o t  increase  t he  
ac t ion  of cyclic A M P  (Table  I). Cyclic G M P  (1 • 10 -a M) 
in c o n t r a s t  to  cyclic A M P  s t i m u l a t e d  t he  14C-leucine 
i nco rpo ra t i on ;  a c o n c e n t r a t i o n  of 1 • 10 .5 M be ing  in- 
effect ive (Table  I). 

Rega rd ing  t he  m e c h a n i s m  b y  which  t he  cyclic nucleo-  
t ides  inf luence  14C-ieucine incorpora t ion ,  b o t h  a n  inf luence  
on  t he  t r a n s p o r t  of t he  a m i n o a c i d  t h r o u g h  t he  cell m e m -  
b r a n e  and  its i nco rpo ra t i on  in to  t he  p ro te ins  m a y  be  con- 
sidered.  To s t u d y  t he  f i rs t  of these  reac t ions ,  t he  effects 
of t he  nuc leo t ides  on  the  AIB-14C t r a n s p o r t  was  inves t iga t -  
ed. F r o m  Tab le  I I  i t  is ev iden t  t h a t  cyclic G M P  v e r y  
m o d e r a t e l y  s t i m u l a t e d  t he  A I B - a c c u m u l a t i o n ,  whereas  
cyclic A M P  h a d  no effect. 

The  physiological  or pa thophys io log ica l  role of t he  
cyclic nuc leo t ides  in p r o t e i n  syn thes i s  is unclear ,  b u t  t he  
nuc leo t ides  m a y  h a v e  a role b o t h  in me tabo l i c  changes  
obse rved  in a therosc le ro t ic  a n d  h y p e r t e n s i v e  vessels. I n  
ao r t a s  f rom h y p e r t e n s i v e  rats ,  t he  p ro te ins  of the  vascu la r  
wal l  was  found  to  be increasedS and  t he  level of cyclic 
A M P  to be decreased 9. 
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Summary. Single oral  a d m i n i s t r a t i o n  of chrysot i le  asbes tos  to  m o n k e y s  resu l ted  9 days  la te r  in  the  s t i m u l a t i o n  of D N A  
syn thes i s  in t he  panc reas  as ev idenced  b y  increased inco rpo ra t ion  of t r i t i a t e d  t h y m i d i n e .  

Asbes tos  is now a u b i q u i t o u s  e n v i r o n m e n t a l  c o n t a m -  
inan t ,  pa r t i cu l a r ly  in  indus t r i a l i zed  c o m m u n i t i e s  2. 
There  is g rowing  recogni t ion  of t he  exposure  of genera l  
popu la t i ons  to  low levels of asbes tos  in drugs,  food, a n d  
d r ink ing  water ,  besides  in a i r  a-s. Never the less ,  t he re  are 
no  va l id  toxicological  or epidemiologica l  d a t a  on  t h e  
carc inogenic  effects of ora l ly  a d m i n i s t e r e d  asbestos.  The  
poss ib i l i ty  t h a t  asbestos,  a lone  or in some in t e r ac t i ve  
c o m b i n a t i o n  w i t h  o the r  chemica l  carcinogens,  m a y  be a 
causal  fac to r  in  t he  i nduc t i on  of ga s t r o i n t e s t i na l  (GI) 
t r a c t  cancer,  besides  poss ib ly  cancers  a t  o the r  sites, is 
a t t r a c t i n g  increas ing  in teres t .  I t  shou ld  be  n o t e d  t h a t  GI  
cancers  are one of the  c o m m o n e s t  i n t e r n a l  h u m a n  cancers,  
t h e  e t io logy of wh ich  is still  largely  u n k n o w n ;  approx i -  

m a t e l y  100,000 cases are d iagnosed  a n n u a l l y  in  t he  USA.  
There  are a b u n d a n t  epidemiologic  d a t a  r e l a t ing  oc- 

c u p a t i o n a l  r e sp i r a to ry  exposure  to  asbes tos  w i t h  asbes to-  
sis, p leura l  and  pe r i tonea l  meso the l iomas ,  a n d  b ronch i a l  
ca rc inoma,  bes ides  ca rc inomas  a t  o the r  sites, pa r t i cu l a r l y  
t he  GI  t r a c t  9 la. Addi t iona l ly ,  t he re  is ev idence  of a 
synerg is t ic  i n t e r ac t i on  be tween  asbes tos  and  tobacco  
smok ing  in t he  pa thogenes i s  of b o t h  b r o n c h i a l  and  eso- 
phagea l  ca rc inomas  14. A l t h o u g h  asbes tos  is k n o w n  to be 
wide ly  d i s s emina t ed  in t he  b o d y  of e x p e r i m e n t a l  an ima l s  
fol lowing i ts  in i t ia l  p r i m a r y  si te  of a b s o r p t i o n  or deposi-  
tion15 17, t he re  is sti l l  u n c e r t a i n t y  as to  w h e t h e r  t he  en- 
h a n c e d  incidence  of GI  cancers  in workers  exposed  to 
asbestos  b y  i n h a l a t i o n  12 is due  to h e m a t o g e n o u s  or 


