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Table II. In vivo incorporation of orotate in rat liver nuclear RNA Table III. Incorporation capacity of liver postmitoehondrial fraction 
following an i.p. injection of 30 mg/kg body wt. of CQ. of CQ-treated rats after a bilateral adrenalectomy �9 

Animal ~ Specific activity % Dose Time Incorporation 
dpm[lO0 mg RNA C O mg/kg body wt. (h after CQ-treatment) (% relative to 

adrenalectom- 
ized controls) 

Control (2) 133.300 • 8.700 b 100 

Treated (2) 129.750 • 12.250 b 97 
15 (4) 24 110 

30 (2) 4 1is 
100 ~zCi of orotate aH (17 Ci/mmole) was injected i,v. 4 h after drug. 
The animals were sacrified 20 min later. RNA was extracted from 
purified nuclei and the samples were processed for counting according 
FLOYD, OKAMURA and BuscH iK ~ Number of animals in parentheses. 
b :~ Mean deviation. 

~Adrenalectomy was performed 1 week prior to treatment. The in- 
corporating assay was carried out as described in Table I. Number of 
animals in parenthesis. 

This  s t i m u l a t i o n  c a n n o t  be  ascr ibed  to  t he  i n t e r a c t i o n  
of t he  d rug  w i t h  t he  p r o t e i n  syn thes i s  componen t s ,  be- 
cause  CQ, w h e n  i t  is added  to  a cell-free assay  sys tem,  pro-  
duces  a def in i te  inh ib i t ion .  

I n  order  to  explore  t he  poss ib i l i ty  t h a t  CQ med ia t e s  t he  
increase  of p ro t e in  syn thes i s  b y  increas ing  t he  r a t e  of 
m R N A  t r ansc r ip t i on ,  t h e  labe l l ing  of nuc lea r  R N A  was 
de t e rmined .  As shown  in Tab le  II ,  no  dif ference was ob- 
se rved  in t h e  a m o u n t  of t h e  i nco r po r a t ed  u r id ine  be t ween  
t h e  t r e a t e d  and  con t ro l  an imals .  Th i s  r e su l t  leads,  the re -  
fore, to  t h e  a s s u m p t i o n  t h a t  t h e  s t i m u l a t i o n  b y  CQ of pro-  
t e i n  b iosyn thes i s  in  r a t  l ive r  occurs  a t  t he  pos t - t r ansc r ip -  
t i o n a l  level.  

Severa l  e x p e r i m e n t a l  condi t ions ,  such  as drugs,  ioniz ing 
rad ia t ions ,  and  i r r i t a t i ve  s t imul i ,  are able  to  e n h a n c e  t he  
i nco rpo ra t i on  of amino  acids in to  r a t  l iver  pro te ins .  All  
these  condi t ions ,  however ,  ope ra te  in a n  ind i r ec t  way,  b y  
means  of a s t i m u l a t i o n  of t he  secre tory  a c t i v i t y  of t h e  ad-  
r ena l  cortex,  as d e m o n s t r a t e d  b y  t he  fa i lu re  of such effects 
in t h e  ad r ena l ec tomize d  animals .  

Drugs,  in  pa r t i cu la r ,  show a b iphas i c  effect. In i t i a l ly  
t h e y  p roduce  an  i n h i b i t i o n  owing to t he i r  tox ic i ty ,  a f ter -  
wards  t h e  l iver  p ro t e i n  b i o s yn t he s i s  increases  because  of 
t he  h ighe r  level  of g lucocor t icoid  h o r m o n e s  induced  b y  
drugs.  W i t h  CQ, however ,  t h i s  effect  appea r s  w i t h i n  30 ra in  
a f te r  t he  in jec t ion  and  i t  is no t  p receded  b y  a n  inh ib i t ion .  
W e  also obse rved  t h a t  t he  i n c o r p o r a t i n g  ab i l i t y  of t he  
p o s t m i t o c h o n d r i a l  s u p e r n a t a n t s  f rom ra t s  sub jec t ed  to a 
b i l a t e ra l  a d r e n a l e c t o m y  is n o t  depressed  w i t h i n  t he  f i rs t  
24 h a f t e r  CQ t r e a t m e n t  a n d  a s t i m u l a t i o n  is sti l l  appre -  
c ia ted  even  a t  lower dosage of t he  d rug  (Table  I I I ) .  On t he  
basis  of these  resu l t s  i t  is conce ivab le  t h a t  CQ or i ts  m e t a -  
boli te(s)  ac ts  d i rec t ly  on l iver  h e p a t o c y t e  r a t h e r  t h a n  pro-  
m o t i n g  a n  ind i r ec t  response  m e d i a t e d  b y  t h e  increase  of 
t h e  glucocort icoids.  

I t  has  been  shown  t h a t  CQ is select ively c o n c e n t r a t e d  
in to  t he  l iver  lysosomes s, 9 a n d  t h a t  i t s  presence  s tabi l izes  
t he  lysosomal  m e m b r a n e s  a n d  r e t a rds  the  release of t he  
enzymes  f rom the  lysosomes 1% W i t h  r ega rd  to t h e  effect  
of CQ on l iver  p ro t e in  b iosyn thes i s ,  i t  m u s t  be  recal led t h a t  
the  lysosome m a y  be  i nvo lved  in  t h e  r egu la t ion  of t h i s  

process  b y  con t ro l l ing  t he  release or t he  ac t iv i t i e s  of i t s  
nucleoly t ic  and  p ro teo ly t i c  enzymes ,  cond i t ion  t h a t  is re- 
ga rded  as a f fec t ing  t he  r a t e  of m R N A  degrada t ion .  Th i s  
ac t ion  on t he  p e r m e a b i l i t y  of t he  lysosomal  m e m b r a n e ,  
wh ich  has  been  d e m o n s t r a t e d  for  CQ as well  as for  t he  
glucocort icoid h o r m o n e s  n,  m a y  the re fore  p l ay  a role in 
t he  r egu la to ry  m e c h a n i s m  of p r o t e i n  b iosyn thes i s .  

Bes ide  th i s  p rope r ty ,  b o t h  CQ a n d  glucocor t icoids  dis- 
p l ay  some a n t i - i n f l a m m a t o r y  a n d  a n t i - r h e u m a t i c  act iv i -  
t ies  a n d  b o t h  are  able  to  s t imulaee  t he  p ro t e in  b io syn thes i s  
in  r a t  l iver.  W h i l e  t h i s  r e l a t i onsh ip  is conce ivab ly  fo r tu i t -  
tous,  t he  poss ib i l i ty  is sugges ted  t h a t  t h e i r  b iological  affi- 
ni t ies  are  t he  express ion  of a c o n v e r g e n t  ac t ion  upon  t h e  
same  ta rge t .  

Riassunto. L ' inocu laz ione  endope r i t onea l e  di Clorochina,  
a dosi comprese  t r a  15 e 45 m g / k g  di peso corporeo deter -  
m i n a  u n a  s t imolaz i0ne  precoce delle s in tes i  p ro te i che  nel  
l ega to  di  ra t to .  Ques ta  az ione n o n  6 co r re la t a  ad  u n  a u m e n -  
to  del la  s in tes i  di  RNA,  n6 a p p a r e  conseguen te  ad  u n a  
s t imolaz ione  cor t icosur rena l ica .  L ' e f fe t to  osse rva to  6 bre-  
v e m e ~ t e  discusso sul la  base  delle no te  in t e raz ion i  t r a  ]iso- 
somi  e Clorochina.  
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F a t e  of  I n t e r n a l  D o s e s  o f  D D T  

I t  h a s  b e e n  sugges t ed l - a  t h a t  t he  insec t  h a e m o l y m p h  
d o e s n ' t  p l a y  a s ign i f ican t  role in  t h e  t r a n s p o r t  of top ica l  
doses Of ch lo r ina t ed  h y d r o c a r b o n  insect ic ides  to  t h e i r  s i te  
of act ion.  The  p r e sen t  i n v e s t i g a t i o n  deals  w i t h  t h e  role of 
insec t  c i rcu la t ion  in t he  t r a n s p o r t  of in j ec ted  doses of DDT.  

W H O  suscept ib le  s t r a i n  of housefl ies  was  used. LCho a n d  
LCgo for males  a v e r a g i n g  16 m g  in we igh t  were 1 a n d  
2.5 b~g of t echn ica l  DDT,  respect ive ly .  2.5 btg of a m i x t u r e  
of C 1~ a n d  car r ie r  D D T  (ac t iv i ty  700 ~ 100 cps) in  0.1 [,1 
ace tone  were in jec ted  deep  i n to  t he  t h o r a x  be tween  t h e  
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s c u t e l l u m  a n d  p o s t n o t u m .  0.3 m m •  ' '  h y p o d e r m i c  
needles  w i t h  a sho r t  s h a r p  p o i n t  were used. And,  a l t h o u g h  
in jec t ion  was m a d e  w i t h  g rea t  care, a c t i v i t y m e a s u r e -  
meri ts  m a d e  i m m e d i a t e l y  a f t e r  in j ec t ion  sugges ted  t h a t  
no t  more  t h a n  20 % of t h e  a c t i v i t y  was r ecovered  f rom the  
in te r io r  of t he  t h o r a x  while  t he  r e m a i n i n g  80% was 
recovered  f rom the  tho rac i c  cuticle.  Th i s  is due  to  t he  
s p o n t a n e o u s  u p t a k e  of insect ic ide  b y  t h e  cut ic le  f rom t h e  
t i p  of t he  need le  a t  t h e  s t a r t  of in jec t ion .  Th i s  d i f f icu l ty  
appea r s  to  h a v e  been  ove rcome  in t he  t e c h n i q u e  of 
GEROLT 3 in wh ich  insect ic ide  c rys ta l s  were i n t r o d u c e d  
in to  t h e  haemocoe le  by  m e a n s  of a m e t a l  loop t h r o u g h  a n  
incis ion m a d e  in t he  v e n t r a l  a b d o m e n .  The  fol lowing 
t e c h n i q u e  however ,  is t h o u g h t  to  be more  s a t i s t a c t o r y :  
The  D D T  so lu t ion  f rom a 100 ~1 t I a m i l t o n  Syr inge  
m o u n t e d  on a gear -con t ro l l ed  m i c r o m e t e r  h e a d  is b r o u g h t  
to  t he  t i p  of t h e  needle.  I t  is t h e n  w i t h d r a w n  b y  a v o l u m e  
of 0.1 ~1. The  t ip  of t h e  needle  is wiped  c lean of insect ic ide  
w i t h  t i ssue  p a p e r  w e t t e d  w i t h  acetone.  The  needle  is t h e n  
in se r t ed  a n d  i n j ec t i on  of t h e  0.1 p,1 of a i r  fol lowed b y  t h e  
r equ i red  dose is made .  In  th i s  m e t hod ,  v a r y i n g  a m o u n t s  
of insect ic ide  no t  exceed ing  10% of t h e  i n t e r n a l  dose can  
neve r the l e s s  be  r ecovered  f rom t h e  t h o r a c i c  cu t ic le  im-  
m e d i a t e l y  a f t e r  i n j e c t i o n  I t  is ce r t a in  t h a t  t he  l a t t e r  
resu l ted  f rom c o n t a c t  of t he  cut ic le  w i t h  t h e  t ip  of needle  
w h e n  t he  l a t t e r  was  w i t h d r a w n .  S y m p t o m s  of po i son ing  
a p p e a r e d  15 m i n  a f t e r  i n j ec t i on  and,  no doubt ,  t ox i c i ty  
was  caused  b y  t he  i n t e r n a l  r a t h e r  t h a n  t he  top ica l  dose. 

Fate o/ InXra-thoracic DD T. Flies were killed i n s t a n t l y  
b y  p l ac ing  on Cardic  a t  0 a n d  6 h a f t e r  in ject ion.  T h e y  
were  s e p a r a t e d  i n to  heads ,  t h o r a c e s  a n d  a b d o m e n s  a n d  
these  were  homogen ized  a n d  assayed  for ac t iv i ty .  

D D T  po i son ing  leads  to  a cons ide rab le  loss of b o d y  f luid 
t h r o u g h  v o m i t i n g  a n d  ana l  excre t ion .  I t  was  the re fo re  
di f f icul t  to  collect  b lood samples  exceeding  0.05 ~xl f rom 
a n y o n e  fly. A t o t a l  of 0.7 al  of b lood  col lected f rom a 
large n u m b e r  of flies a t  va r ious  s tages  of po i son ing  showed  
no t r aces  of r ad io -ac t iv i ty .  F rozen  sect ions  of t ho races  2 h 
a f te r  i n j ec t i on  were  a u t o r a d i o g r a p h e d .  These  show t h a t  
t he  i n j ec t ed  D D T  was largely  localised a t  t he  s i te  of in- 
j ec t ion  f rom which  g r adua l  u p t a k e  b y  t h e  s u r r o u n d i n g  
t ho rac i c  musc les  t a k e s  place.  U n i f o r m  d i s t r i b u t i o n  in-  
d i ca t ing  t he  e x h a u s t i o n  of t he  reservoi r  ot insect ic ide  was 
no t  ye t  r eached  in t2 -h-o ld  mate r ia l .  I n  all  sec t ions  
s tud ied  t he re  was a c o n c e n t r a t i o n  g r a d i e n t  of insect ic ide  
across t he  thorax .  

Thoraces  9 h a f te r  i n j ec t ion  were cu t  w i t h  scissors a n d  
homogen i zed  in c a r r i e r - s a t u r a t e d  0.35 2V/sucrose. Cuticle 
and  debr is  were s e p a r a t e d  b y  s t r a i n i n g  t h r o u g h  a gauze 
pad .  The  r e m a i n d e r  was f r a c t i o n a t e d  in a n  MSC Model  18 
u l t r acen t r i fuge  in to  myof ibr i l s  (150-200 rpm) ,  nucle i  
(1,000 rpm) ,  m i t o c h o n d r i a  (6,000 rpm) ,  mic rosomes  
(18,000) a n d  s u p e r n a t a n t .  These  f rac t ions  showed  the  
fol lowing p e r c e n t a g e  act iv i t ies ,  r e spec t ive ly :  90, 2, 3, 3 
a n d  2%.  

The  use of ion exchange  resin in  t he  d e t e r m i n a t i o n  of 
b lood v o l u m e  in housefl ies  4 showed  t h a t  exchange  equi-  
l i b r i u m  was  r eached  w i t h i n  seconds,  i n d i c a t i n g  t h a t  a 
whole  c i rcu la t ion  of t he  h a e m o l y m p h  is comple t ed  in a 
v e r y  s h o r t  t ime.  One  would  e x p e c t  t h a t  t h e  i n j ec t ed  D D T  
will  fornl  a s t ab le  suspens ion  a n d  t h a t  a c t i v i t y  in  al l  p a r t s  
of t he  b o d y  will  be  de t ec t ed  sho r t l y  a f te r  in jec t ion .  Our  
results ,  however ,  i nd ica te  t h a t  an  i n t r a t h o r a c i c  dose of 
D D T  of t he  order  of 2.5 ag  becomes  localised and  t h a t  i t  
diffuses s lowly in to  t h e  n e i g h b o u r i n g  tho rac i c  muscles  and  
ne rves  se t t ing  up  a c o n c e n t r a t i o n  g r a d i a n t  across t he  
t ho rax .  This  resu l t s  in t he  increase  in t h e  c o n c e n t r a t i o n  
of D D T  in t he  t ho rac i c  cut ic le  of older  m a t e r i a l  as in- 
d i ca t ed  b y  t h e  resu l t s  in  t h e  e x p e r i m e n t ,  in  w h i c h  t h e  
D D T  in t he  t ho rac i c  cut ic le  rose I rom 10 to 30% in a t e w  
hours :  The  c o n c e n t r a t i o n  g r a d i e n t  wil l  no d o u b t  e x t e n d  
f rom the  thorac ic  to  b o t h  cepha l ic  a n d  a b d o m i n a l  cut ic le  
a c c o u n t i n g  for  t he  r ise in t h e i r  D D T  con ten t .  I t  appears ,  
therefore ,  t h a t  t he  house f ly  h a e m o l y m p h  d o e s n ' t  p l a y  a 
s ign i f ican t  role in  t he  t r a n s p o r t  of i n t e r n a l  doses of DDT,  
p e r h a p s  as a resu l t  of a response  m e c h a n i s m  w h e r e b y  
subs t ances  foreign to  t h e  c i rcu la t ion  are conf ined  locally. 
The  resu l t s  of t he  f r ac t iona t ion  e x p e r i m e n t  sugges t  t h a t  
D D T  t o x i c i t y  can  be exagge ra t ed  b y  t h e  r e m a r k a b l e  
a f f in i ty  of t h e  insect ic ide  to  myofibr i ls .  I t s  absence  f rom 
s u p e r n a t a n t  a n d  mic rosomes  is expec ted  since th i s  s t r a in  
lacks b o t h  a ld r in  epoxidase  and  DDT-ase .  

Rdsumd. Des doses de C14DDT de l ' o rd re  de 2.5 ~ in- 
ject6es  darts le t h o r a x  de mouches  domes t iques  - t6moins  
r e s tg r en t  localis6es. Des a u t o - r a d i o g r a p h e s  du  t h o r a x  
m o n t r e n t  que  la courbe  de c o n c e n t r a t i o n  de l ' insec t ic ide  
d6crol t  vers  la  p6riph6rie .  On p e n t  donc  p r6sumer  que  
chez I ' insecte  la c i rcu la t ion  )oue un  r61e m i n e u r  dans  le 
t r a n s p o r t  du  D D T  vers  son si te  d ' ac t ion .  
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Time (h) Activity (%) 

Thoracic Thoracic Abdominal Internal Head 
cuticle muscles cuticle viscera 

0 10 87 2 0 1 
6 30 60 7 7 1.5 
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Influence of Temperature and Seasons on H3-Norepinephrine Uptake by Isolated Strip Ventricle of 
Frog 

The  order  of p o t e n c y  of a g roup  of s y m p a t h o m i m e t i c  
amines  in  t h e  frog h e a r t  ha s  been  found  to be  i sopro ter -  
enol  > ep ineph r ine  > n o r e p i n e p h r i n e  (NICKERSON a n d  
NOMAGUCI~I 1 ; LA~I~ a n d  HOWARD 2). ERLIJ et  al. 3 r e p o r t e d  
t h a t  i sopro te reno l  is 10,000 t imes  more  p o t e n t  t h a n  

ep inephr ine .  The  resu l t s  of a s t u d y  (SANCHbEZ-GARCIA et  
al.) on  i so la ted  ven t r i c l e  of t he  frog i n d i c a t e d  t h a t  iso- 
p ro t e r eno l  was  a p p r o x i m a t e l y  10 t i m e s  more  p o t e n t  t h a n  
epinephrine. The discrepancy in these results might be 
attributed to changes on the uptake system oS catechol- 


