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Allerdings liegen die absolu ten  Wer te  ftir die einzelnen 
Ionenkonzen t r a t ionen  bei Z~GLER erhebl ich un te r  den 
bier mi tge te i l t en  Zahlen, was mOglicherweise durch die 
verschiedenar t igen  Objek te  bed ing t  ist. F i i r  das  s tarke 
t~berwiegen des Ka t iums  im Siebr~Shrensaft l iegt noch  
keine Erkl / i rung  vor .  Die s tarke Anre icherung des Mag- 
nes iums im Bereich des Phloems ~ und auch im Siebr6hren-  
s~ft di i r f te  m i t  der  besonderen Rol le  zusammenhi lngen,  
welche dieses Ion  bei der  Ak t iv i e rnng  yon  Phosphoryl ie -  
rungsreakt ionen  und d a m i t  ind i rek t  beim S tof f t ranspor t  
im Ph loembere ich  spielt.  In te ressan t  ist, dass  sowohl  
Ka l ium als auch  Magnesium, n ich t  dagegen N a t r i u m  und 
Calc ium fiir Aphiden  im besonderen Masse fiir eine nor-  
male En twick lung  no twendig  sind s. An Anionen  k o m m t  
ausser Spuren yon Chloriden lediglich Phospha t  im 
Hon ig t au  vor, was auch fiir den Siebr6hrensaf t  zutreffen 
muss. Dies best~itigt in Ube re in s t immung  m i t  den Ergeb-  
nissen yon ZiEGLER ~, dass Schwefel und St ickstoff  im 

Siebr6hrensaf t  ausschliesslich in organischer  F o r m  t rans-  
por t i e r t  werden.  

Summary. In  the  honeydew of 2~fegoura viciae BUCKT., 
sucking on the  sieve tube  sap of Vicia ]aba, t he  following 
cat ions  are present  in measurab le  quan t i t i e s :  po tass ium 
(13.0-14.1 mg/ml) ,  sod ium (0.04-0.051 mg/ml) ,  magne-  
s ium (1.8-2.3 mg/ml)  and calc ium {0.07-0.09 mg]ml).  
There  are  on ly  t races of copper,  iron, manganese ,  zinc, 
cobal t  and  molybdenum.  Amongs t  the  anions,  phospha te  
was found a t  1.9-2.5 and chloride a t  0.02-0.05 mg/ml ,  
whereas  n i t ra te  and  su lpha te  could no t  be detec ted .  
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The Effect of 7 ,12-Dtmethylbenz(a)anthracene on 
the Incorporation of T h y m i d i n e - H  3 into Deoxy-  
ribonucleic Acid in Normal  and Regeneratin~ 

Liver 

The  admin i s t r a t ion  of D M B A  (7,12-dimethylbenz(a)-  
anthracene)  has  been repor ted  to  depress the  incorpora-  
t ion  of t r i l ium- labe l ted  t hymid ine  into D N A  in ra t  testis, 
intestine,  and adrenals  I. A single inject ion of  D M B A  into 
male  rats  has also been repor ted  to  inflict  select ive damage  
in t he  tes t icular  cells which ac t ive ly  synthesize  D N A  ~. In  
the  present  invest igat ion,  the  incorpora t ion  of thymid ine-  
H 3 into D N A  in normal  or  regenera t ing  l iver  of rats  
t r ea ted  wi th  D M B A  has been  considered. 

In  the  first exper iment ,  male  ra ts  (80-100 g) were in- 
jected in t raper i tonea l ly  wi th  D M B A  (Fluka AG) (5 mg 
or  10 mg  in 0.5 ml  seed oil]100 g) ; a t  d i f ferent  t imes  after  
in ject ion t r i t ium-labe l led  thymid ine  (Schwarz Bio- 
research Inc.) was g iven  in t ramuscu la r ly  twice (2.5 
/~C/100 g each t ime) a t  3 h intervals .  3 h af ter  the  last  
inject ion,  the  rats  were sacrificed and the  l ivers were re- 
moved .  I n  the  second exper iment ,  male rats  (250 g) were 
par t ia l ly  hepa tec tomized  3, in jec ted  in t raper i tonea l ly  12 h 
la te r  wi th  D M B A  (5 mg  in 0.5 mI seed o i l / i00  g) and 33 h 
la te r  w i th  t h y m i d i n e  (5/zC/100 g). Af te r  3 h (36 h a f te r  
hepa t ec tomy)  the  ra ts  were sacrificed and the  l ivers re- 
moved .  The  controls  in bo th  exper iments  received the  
same t r e a tmen t ,  b u t  were in jec ted  wi th  oil alone. 

D N A  ex t rac t ion  was carr ied ou t  on nuclear  f ract ion 
fol lowing the  m e t h o d  of SCHNEIDER et  al. 4. The  ex t rac ted  
D N A  was  dissolved in 0.1 n N H , O H :  an a l iquot  was used 
for D N A  es t imat ion  by  d ipheny lamine  react ion *, and  
ano the r  one (containing a lways the  same a m o u n t  of 
D N A  as calcula ted according to  the  Dische reaction) was 
p la ted  on an a luminum disc;  af ter  drying,  t he  p la ted  
sample  was counted  in an  in ternal  gas flow counter .  

Table  I shows a not iceable  inhibi t ion of t hymid ine  in- 
corpora t ion  into l iver  D N A  of growing ra ts  af ter  24 and 
48 h f rom DMI3A in jec t ion;  af ter  5 and 7 days  an  in- 
creased incorpora t ion  is observed.  In  o ther  exper iments  in 
which double a m o u n t  (10 mg/100 g) of D M B A  was 
injected,  the  results  were s imilar  to those  repor ted  in 

Table  I,  b u t  a h igh  mor ta l i ty  was noted  af ter  the  th i rd  
day.  

Table  I I  shows a marked  decrease in incorpora t ion  of 
t h y m i d i n e  in to  D N A  of regenera t ing  l iver  in D M B A  
t rea ted  rats,  as compared  to controls .  

F r o m  the  above  exper iments ,  t he  resul ts  of JENSEN et  
al. 1 can  be ex t ended  to growing and  regenera t ing  liver.  
P robab ly  the  effect  of  D M B A  on D N A  synthesis  is no t  
due  to  a necrot ic  ac t ion  of D M B A  on l iver  cells. In  fact ,  
du~ing the  two  days  following iniect ion of D M B A  in t h e  

Table I. Specific activity of DNA (as c.p.m./mg) extracted from the 
liver of young rats 

Time after DMBA 1 2 3 5 7 
injection, in days 

No. of rats 5 (C) 3 (C) 4 (C) 4 (C) 3 (C) 
4 (T) 3 (T) 3 (T) 4 (T) 4 (T) 

Mean value of 
control animals 357 351 358 392 341 

Mean value of 
treated animals 245 227 361 643 693 

% difference 69 65 100 164 203 

Control animals (C) : injected with oil only. Treated animals (T) : in- 
jected with DMBA (5 mR/100 g). The % differences are presenteH 
taking the control group as I00. The differences at 1, 2, 5 and 7 days 
are significant. 
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first  exper iment ,  when the  inh ib i tory  effect is evident ,  no 
his tological ly  demonst rab le  necrotic  lesions have  been 
observed;  fur thermore ,  dur ing  a severe  expe r imen ta l  
necrosis, even  qui te  early,  an  increase in t h y m i d i n e  incor-  
pora t ion  into  D N A  has been no ted  ~. The  d a t a  of JEI~SEN 
et  al. ~ and the present  results can  be re la ted to the  ear ly  
observat ions  of HADDOW ~ on  inhibi t ion exer ted  by  car-  
cinogenic hydrocarbons  on growth  of normal  and neo- 
plastic tissues. The  mechan i sm of this effect is no t  ye t  
clear. Some recent  d a t a  can be quo ted  as p rov id ing  some 
work hypotheses.  BOYLAND and  GREEN a and LIQUORI 
et al. ~ have  repor ted  the  solubi l izat ion of benzo(a)pyrene 
and related compounds  by  d i lu te  solut ion of DNA,  and 

Table II. Specific activity of DNA (as c.p.m./mg) of regenerating rat 
liver 

No. of Specific % dif- 
rats activity terence 

Mean value of 4 4375 i00 
control animals 

Mean value of 5 1767 40 
treated animals 

See Table I. The difference is highly significant. 

considered the i r  results  as p rov id ing  evidence for the  
in te rca la t ion  of the  p lanar  hydrocarbons  be tween  the  
base pairs  of D N A ;  GIOVANELLA et  al.~° consider  these  
d a t a  as the  resul t  of a non-specific adsorpt ion . .An in v i v o  
b inding ol 1, 2, 5 ,6 -d ibenzanthracene  to  mouse  skin D N A  
was repor ted  by  HEIDELBERGER and DAVENPORT H, bu t  
subsequent ly  McKI~NEV and HEIDELBER~ER (unpub- 
lished data ,  quo ted  in ~0) did no t  conf i rm this  result .  

Riassunto. L' id roca rburo  cancerogeno 7,12-dimeti l -  
benz(a)ant racene  somminis t~ato  con iniezione endoperi-  
toneale  inibisce l ' incorporazione  delia t imid ina  nel  D N A  
det legato  normale  e del  fegato  r igenerante  di r a t t o .  
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Effect of Synthetic Vasopress ins  on the Myo- 
cardial C o n t r a c t i l e  F o r c e  in  t h e  I s o l a t e d  

Guinea-Pig  Atria 

I t  has been known for some years  t ha t  pi t ressin con- 
s tr icts  coronary  arteries and decreases coronary  blood 
flow in dogs x-". Very  recent ly ,  WANG 4 observed  t h a t  
syn the t ic  2-phenylalanine-8-1ysine vasopressin (PLV-2) 
decreased coronary  ar ter ia l  blood flow, t he reby  reducing 
myocard ia l  con t rac t i l i ty  in dogs. However ,  i t  r emains  un-  
cer ta in  whe the r  syn the t ic  vasopress in  per  se would  possess 
the  d i rec t  nega t ive  inot ropic  act ion of  the  hear t .  The  
present  s t u d y  was unde r t aken  to  inves t iga te  the  compara -  
t ive  effect  of three  syn the t ic  vasopressins,  i.e. 8-arginine 
vasopressin,  8-1ysine vasopressin and 2-phenylalanine-8-  
lysine vasopressin,  on the  myocard ia l  con t rac t i l i ty  in 
the  isolated guinea-pig atr ia .  

Guinea-pigs of  e i ther  sex weighing app rox ima te ly  500 g 
were killed by  cervical  dislocation.  Thei r  hear ts  were re- 
moved  immed ia t e ly  and the  a t r ia  excised. The  a t r ia  were 
washed twice wi th  and suspended in a b a t h  conta in ing  
oxygena ted  Ringer -Locke  solut ion (32°C) th rough  which 
95% O 2 and 5% CO~ (pH = 7.35) was bubbled  s. The  fre- 
quency  of a t r ia l  con t rac t ion  was kep t  cons t an t  a t ' a  r a te  
of 90/rain using a Grass s t imula to r  (Model $4). The  force 
of a t r ia l  cont rac t ion  was measured  and recorded con- 
t inuous ly  using a Grass force-displaeement~ t ransducer  
(FT-03) and a Grass po lygraph  (Model 5), respect ively .  
45 rain af ter  the  p repara t ion  was completed,  the  effect  of 
the  three vasopressins in concent ra t ions  be tween  10 and 

320 m U / m l  on the  myocard ia l  contract i le  force was 
examined .  

The  results  of the effect  of the  three  vasopressins in t he  
isolated guinea-pig a t r ia  were consis tent  in all exper iments  
and are summar ized  in Figure  1. Tracings of representa-  
t ive  exper iments  are i l lus t ra ted in F igure  2. I t  was found 
t h a t  concent ra t ions  of less t h a n  10 m U / m l  of the  three 
syn the t ic  vasopressins in the  isolated ba th  caused essen- 
t ia l ly  no change in t he  myocard ia l  contract i le  force. 
However ,  h igher  concent ra t ions  (more t h a n  20 m U / m l )  of 
the  vasopressins decreased cont rac t i le  force in p ropor t ion  
to  t h e  concent ra t ion .  I n  no ins tance  was any  increase in 
t he  force of myocard ia l  con t rac t ion  observed.  There  was 
no essential  difference in the  m a g n i t u d e  of the  decrease 
in cont rac t i le  force be tween  8-arginine vasopressin and 
2-phenylalanine-8-1ysine vasopressin.  However ,  the  decre-  
m e n t  in contract i le  force by  these  two  vasopressins was 
s l ight ly  greater  t h a n  t h a t  by  8-1ysine vasopressin.  

F r o m  the  present  s tudy,  i t  is ev iden t  t h a t  small  doses 
of the  three  syn the t ic  vasopressins  did no t  show any  
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