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(2) Le t r a i t e m e n t  avec  une  ur6e s u b s t i t u t e  du  t y p e  I 
dolt/~tre pr6c~d6 p a r  u n  t r a i t e m e n t  de , p r 6 p a r a t i o n ,  avec  
une ur6e a n a l o g i q u e m e n t  subs t i tu6e ,  ma i s  n o n  m o u t a r d e  
azot6e. P a r  exemple ,  le t r a i t e m e n t  avec  le compos6  V I I I  ~ 
ne do l t  6 t re  app l iqu6  q u ' a p r b s  l ' a d m i n i s t r a t i o n  d ' u n  des  
compos6s I X ,  X ,  e tc . ;  p e n d a n t  rou t e  la  dur6e  du  t r a i t e -  
ment ,  le m a t a d e  do l t  su iv re  u n  r6gime "a l imen ta i r e  tr~s 
pauvre  en  ad6nine .  
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(3) Le t r a i t e m e n t  avec  l ' E n d o x a n  (XI)~,n do l t  ~tre ap-  
pl iqu~ apr~s  une  ce r t a ine  p6r iode  de , p r ~ p a r a t i o n ~  avec  
un  des compos6s  X I I ,  X I I I ,  etc., e t  p e n d a n t  t o u t e  la  dur~e 
du t r a i t e m e n t  le m a l a d e  do l t  su iv re  u n  rbg ime  a l i m e n t a i r e  
tr~s p a u v r e  en  compos~s  phosphor~s .  

(CICH2CH,)2N. Pp Pr2N • Pp 

XI XlI  

.~CHzCI-Iz.~ 
0 N ' P p  

"CH~CH~ j 
XIII 

j N H  • CHs." 
Pp = P(O) CH, 

~" O • CH, " /  

S u m m a r y .  The  c y t o s t a t i c  a c t i o n  of seve ra l  u r e t h a n e s -  
a n d  u reas -n i t rogen  m u s t a r d s ,  as  well  as t h a t  of  E n d o x a n ,  
d e p e n d s  on  t he  a p p r o p r i a t e  e n z y m a t i c  a c t i v i t y  of t he  
cance rous  cell. Th i s  e n z y m a t i c  a c t i v i t y  c an  be  c o n s i d e r a b l y  
s t i m u l a t e d  b y  n o n - m u s t a r d  ana logues .  

C.-S. DoNcoRoz l  

Bucarest  (Roumanie) ,  Str. S f i n / i i  Apostol i  61, le 6 octobre 
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The  D y n a m i c s  of  S e r u m  L i p o p r o t e i n  P a t t e r n s  
in V i t a m i n  C - S a t u r a t e d  and  V i t a m i n  C - D e f i c i e n t  
G u i n e a - P i g s  af ter  C a r b o n  T e t r a c h l o r l d e  

P o i s o n i n g  

I t  follows f rom s tud ies  of a c l inical  n a t u r e  I t h a t  v i t a m i n  
C modif ies ,  to  a c e r t a i n  e x t e n t ,  t h e  p r o p o r t i o n  of s e r u m  ~- 
and  f l - l ipoprote ins  in  a the rosc le ro t i e  pa t i en t s .  T he  pu r pose  
of the  p r e s e n t  s t u d y  was to  i n v e s t i g a t e  on  e x p e r i m e n t a l  
m a t e r i a l  t h e  p r o b l e m  of t he  in f luence  of s c u r v y  on  t he  
l i popro te in  m e t a b o l i s m  in  a n  i n t a c t  o rgan i sm a n d  in a n  
o rgan i sm af fec ted  w i t h  a h e p a t i c  lesion. 

The  w o r k  was  c o n d u c t e d  on  m a t u r e  guinea-p igs ,  m a i n l y  
males,  we igh ing  300-400 g a n d  k e p t  on  a s co rbu togen i c  
d ie t  2, All a n i m a l s  were  d iv ided  i n to  t w o  groups .  T h e  
an ima l s  of  t h e  f i r s t  g r o u p  rece ived  5 m g  l -ascorbic  acid 
dai ly  b y  m o u t h ,  whi le  t h e  a n i m a l s  of t h e  second  g r o u p  h a d  
no  v i t a m i n  C. Af t e r  7 d a y s  t h e  a n i m a l s  of b o t h  g roups  
were d iv ided  i n t o  4 subgroups ,  c o n t a i n i n g  7 a n i m a l s  each.  
The  a n i m a l s  of t h e  f i rs t  subg roups ,  in  b o t h  t h e  v i t a m i n  C- 
s a t u r a t e d  a n d  s c o r b u t i c  group,  were  sacr i f iced b y  de-  
cap i t a t i on .  These  a n i m a l s  s e rved  as con t ro l s  w i t h o u t  l iver  
in ju ry .  T h e  r e s t  of t he  a n i m a l s  were  a d m i n i s t e r e d  0.2 ml  
c a r b o n  t e t r a c h l o r i d e  d i l u t ed  in olive oil b y  m o u t h  a n d  
were sacr i f iced a f t e r  18, 48, a n d  168 h,  a h v a y s  in two  

Serum lipoprotein levels {expressed in % ) in the guinea-pigs saturated 
with vitamin C and in vitamin C deficient animals 

Mean ~ standard deviation of mean 
Fraction Saturated group Vitamin deficient Statistical 

group significance 

~l 13.0 + 0.9 18.0 :~ 0.6 P <~ 0.00I 
~2 46.5 ± 1.1 35.2 ~ 2.4 P -< 0.01 
/J ~3.5 + 1.5 28.4 J:  1.9 - 
0 17.0 ~ 1.0 18.4 :k 0.6 - 

pa ra l l e l  s u b g r o u p s  t he  f i rs t  of w h i c h  r e p r e s e n t e d  t h e  
a n i m a l s  s a t u r a t e d  w i t h  v i t a m i n  C a n d  t h e  o t h e r  s u b g r o u p  
t h e  s co rbu t i c  an imals .  T h e  b lood  s e r u m  of t he  a n i m a l s  was  
used for the  d e t e r m i n a t i o n  of l i pop ro t e in  f r ac t ions  b y  t he  
m e t h o d  of p a p e r  e lec t rophores i s  a cco rd ing  to SWAHN 3. 
T h e  r egu la r ly  o b t a i n e d  4 f r ac t ions  were  s igned,  in  v iew of 
t h e i r  mobi l i ty ,  ax-, a~-, fl-, a n d  0 ( f rac t ion  s i t u a t e d  a t  t he  
s t a r t ) .  

T h e  c o m p a r i s o n  of t he  resu l t s  o b t a i n e d  in t he  a n i m a l s  
s a t u r a t e d  w i t h  v i t a m i n  C, a n d  in t h e  scorbu t i c  an ima l s  in 
w h i c h  no  lesion was p roduced ,  showed  t h a t  ea r ly  p h a s e s o f  
C a v i t a m i n o s i s  caused  s ign i f i can t  changes  in t he  l ipo- 
p r o t e i n  p a t t e r n s  of t h e  s e r u m  of t he  guinea-pigs .  T h e  
s i t u a t i o n  is i l l u s t r a t e d  in  t h e  Table .  

T h e  a d m i n i s t r a t i o n  of c a r b o n  t e t r a c h l o r i d e  caused  in 
b o t h  n o r m a l  a n d  s co rbu t i c  gu inea-p igs  p r o n o u n c e d  
c h a n g e s  in  all  f r ac t ions  of s e r u m  t ipoprote ins .  These  
c h a n g e s  a re  i l l u s t r a t ed  in t he  F igures  I -4 .  

Our  r e su l t s  p o i n t  to  t he  fac t  t h a t  c a r b o n  t e t r a c h l o r i d e  
poisoning ,  p r o d u c i n g  a n  ex t ens ive  l iver  d a m a g e ,  r e p r e s e n t s  
a lso a g r ea t  i n t e r f e rence  w i t h  t h e  l i pop ro t e in  m e t a b o l i s m  
w h i c h  invo lves  all t h e i r  s e r u m  fract ions .  T h e  c h a n g e s  ob-  
s e rved  t ake  place  v e r y  soon a f t e r  t he  a d m i n i s t r a t i o n  of t he  
h e p a t o t o x i n .  A c o m p a r i s o n  of t h e  course  of t he  s e r u m  lipo- 
p r o t e i n  changes  in the  s co rbu t i c  a n i m a l s  a n d  in t hose  
s a t u r a t e d  w i t h  v i t a m i n  C sugges ts  t h a t ,  d i s r ega rd ing  t he  
d i f fe ren t  in i t ia l  values ,  t he  course  of t he  changes  in t h e  
m a j o r i t y  of the  f r ac t ions  is ana logous  in b o t h  g r o u p s  
s tud ied  a n d  m a y  be  c h a r a c t e r i s e d  as follows: in t h e  f i r s t  
phases  t he re  are  m a r k e d  d e p a r t u r e s  f rom t h e  in i t i a l  va lues ,  
on  t he  s e v e n t h  d a y  a f t e r  c a r b o n t e t r a c h l o r i d e  a d m i n i s -  
t r a t i on ,  one  may ,  however ,  obse rve  in s a t u r a t e d  as well  as 
in  v i t a m i n  def ic ien t  an imals ,  a p r o n o u n c e d  t e n d e n c y  of all 
f r ac t ions  to  r e t u r n  to n o r m a l  levels.  Th i s  f ind ing  is f u r t h e r  

I N.M. LOBANOVA, Ateroskleroz i in[arkt miokarda (Medgiz, Moskva 
1959), p. 124. 
H, HANKE, Vitamine und Chirurgie (Leipzig 1943). 

3 B. SWAHN, Stand. J. elin. lab. Invest. 5, Suppl. 9, I (1953). 
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Fig. 1. The course of the level of the ~-fraction of serum lipoproteins 
in vitamin-C-saturated (full line) and vitamin C deficient animals 
(dashed line) following carbon tetrachloride poisoning. The length of 
the perpendicular line in each case signifies the magnitude of the 

standard deviation from the mean. 
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Fig. 2. Thc course of the ct2-fraction of serum lipoprotein levels in the 
vitamin C-saturated and vitamin C-deficient guinea-pigs after carbon 

tetrachloride poisoning. (Marking same as for Table.) 
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Fig. 8. The course of the/~-fraction of serum lipoproteins in vitamin 
C-saturated and vitamin C-deficient guinea-pigs after carbon tetra- 

chloride poisoning. (Marking same as for Table.) 
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Fig. 4. The course of the level of the 0-fraction of sermn lipoproteins 
in vitamin C-saturated and vitamin C-deficient guinea-pigs after 

carbon tetraehloride poisoning. (Marking same as for Table.) 

c o n f i r m e d  b y  t h e  r e su l t s  o b t a i n e d  b y  s t u d y i n g  t h e  re- 
g e n e r a t i o n  processes  in  t h e  l iver  po i soned  w i t h  c a r b o n  
t e t r a c h l o r i d e  in  n o r m a l  a n d  v i t a m i n  C-def ic ient  gu inea-  
pigs,  w h i c h  show t h a t  t h e  r e g e n e r a t i o n  processes  in  t h e  
l ive r  a re  n o t  m a r k e d l y  a f fec ted  b y  t h e  ea r ly  p h a s e s  of  C- 
a v i t a m i n o s i s  a 

I n t e r e s t i n g  is t h e  o b s e r v a t i o n  t h a t  e v e n  ea r ly  p h a s e s  of 
C -av i t aminos i s  m a r k e d l y  af fec ted  t he  l i pop ro t e in  m e t a b -  
o l i sm as m a n i f e s t e d  b y  s t a t i s t i c a l l y  h i g h l y  s ign i f i can t  
changes  in a~- a n d  a : s e r u m  l i pop r o t e i n  f r ac t ions  in  t h e  
a n i m a l s  w i t h  i n t a c t  l iver.  Th i s  f ind ing  is p r o b a b l y  in  con-  
n e c t i o n  w i t h  our  ear l ie r  o b s e r v a t i o n  of c h a n g e s  in t he  
levels  of s e rum g lobul ins  in  gu inea-p igs  d u r i n g  t h e  ea r ly  
phases  of C -av i t aminos i s  5. l -Ascorbic  acid def ic iency  
seems to in ter fere ,  b y  a c e r t a i n  h i t h e r t o  u n k n o w n  m e c h a -  
n i sm,  w i t h  t h e  m e t a b o l i s m  of l ipopro te ins .  

Zusammen[assung. Aus e iner  E x p e r i m e n t a l a r b e i t ,  bei  
we lcher  die K o n z e n t r a t i o n  der  p a p i e r e l e k t r o p h o r e t i s c h  
g e w o n n e n e n  L i p o p r o t e i n f r a k t i o n e n  des Se rums  V i t a m i n -  

C-ges i i t t ig te r  u n d  a v i t a m i n 6 s e r  Mee r schwe inchen  ver-  
g l ichen  wurde ,  g e h t  he rvo r ,  dass  die F r t i h s t a d i e n  de r  C- 
A v i t a m i n o s e  den  Spiegel  de r  u l -L ipopro t e ine  b e d e u t e n d  
erh/Shen u n d  d e n  der  a2-Lipopro te ine  h e r a b s e t z e n .  Dies 
u n d  die E rgebn i s se  de r  d u t c h  T e t r a  c h t o r k o h t e n s t o f f  her -  
v o r g e r u f e n e n  L e b e ~ c h / i d i g u n g  weisen au f  die T a t s a e h e  
h in ,  dass  die F r i i h s t a d i e n  de r  C - A v i t a m i n o s e  d e n  Mecha-  
n i smus ,  de r  d e n  n o r m a l e n  Spiegel  de r  S e r u m l i p o p r o t e i n e  
regul ier t ,  bee inf lussen ,  o b w o h l  g le ichzei t ig  die Regene-  
r i e rungsprozesse  de r  d u t c h  T e t r a c h l o r k o h l e n s t o f f  gesch~i- 
d i g t e n  L e b e r  de r  Bee in f lu s sung  e n t z o g e n  b le iben .  
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