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Vitamin By2 in Leber und Nieren von verschieden ernfihrten Rattert 

Nr. 

8 
9 

I0 

Anzahl 
yon 

Tieren 

9 
8 
8 

4 

4 

4 

4 

4 
4 
6 

Versuehsdiiit 

Kontrol len 
Soya-Mais 
Soya-Mais + 3/ tg /kg 
Vit. BI~ 
Soya-Mais + 0,2% 
jodisiertes Kasein 
Soya-Mais + 0,1% 
jodisiertes Kasein 
Soya-Mais + 0,1°//o 
jodisiertes Kasein 
Soya-Mais + 0,1% 
jodisiertes Igasein 
Soya-lVIais 
Kontrol len 
Soya-Mais + 30/,g,/kg 
Vit. BI~ 

Versuchsdauer 

yon G e b u r t a n  
von Gebur t  an  

von Oebur t  an 

1 \Voche 

2 W o c h e n  

3 W o c h e n  

12 SVochen 
3 ~Vochen 
4 \Vochen 

4 \Voehen 

Vorherige Difit 

Kontrollen 

Kontrol len 

Kontrol len 

Soya-Mais 
Kontrollen 
Soya-Mais 

Soya-Mais 

Vitamin B~I ill #g/g 

Lebern 

0,204 4- 0,0164 
0,022 4- 0,002 

0,040 4- 0,004 

0,130 4- 0,036 

0,0906 4- 0,017 

0,0760 ::[: 0,008 

0,015 4- 0,001 
0,127 4- 0,018 
0,177 4- 0,022 

0,197 4- 0,029 

Nieren 

1,421 ± 0,032 
0,106 -¢- 0,005 

0,182 ~ 0,022 

1,057 4- 0,150 

0,304 4- 0,027 

0,269 ~ 0,043 

0,092 4- 0,006 
0,488 4- 0,009 
1,129 4- 0,131 

1,594 4- O,O69 

Relativer 
Vitamin- 
gehalt 3 

1,95 
0,156 

0,252 

1,56 

0,716 

0,645 

0,177 
0,840 
1,61 

1,96 

a Gesamtmenge yon Blz in Leber + Nieren 
× 100. 

KiSrperg~wicht 

4 Standardfehtcr des Mittelwertes, 

Summary 

A d u l t ,  m a l e  r a t s  b r e d  for  o v e r  10 g e n e r a t i o n s  o n  a soy  
m e a l - c o r n - d i e t  h a d  v i t a m i n  B12 v a l u e s  of l ive r  a n d  k i d n e y  
a b o u t  10 t i m e s  lower  t h a n  t h e  con t ro l s .  I f  t h e  de f i c i en t  
r a t i o n  was  s u p p l e m e n t e d  w i t h  5 /~g/kg of B12, t h e s e  
va lues  were  s t i l l  a b o u t  1]~ of t h e  con t ro l s .  3 weeks  on  t h e  
d e f i c i e n t  d i e t  r 0 w e r e d  t h e  ITfl' ~ levels  in  t h e  l ive rs  a n d  
k i d n e y s  of p r e v i o u s l y  u n d e p l e t e d  r a t s  to  a b o u t  ~ ,  a n d  
a s i m i l a r  d i e t  c o n t a i n i n g  0-1 ~/o of iod ized  case in  l owered  
t h e s e  leve ls  t o  a b o u t  ~ of t h e  n o r m a l  v a l u e s  b u t  d id  
n o t  lower  t h e  B ~ , - c o n c e n t r a t i o n  of o r g a n s  of a l r e a d y  
de f i c i en t  r a t s .  

R a t s  b r e d  o n  t h e  de f i c i en t  d i e t  a n d  r ece iv ing  for  1 
m o n t h  a s u p p l e m e n t  of 30 ~ g / k g  of v i t a m i n  B~, or  t h e  
s t o c k  d i e t  w i t h  a s imi l a r  B12-content ,  h a d  n o r m a l  B~2- 
leve ls  in  l ivers  a n d  k idneys .  

M a g n e t o c h e m i c a l  B e h a v i o u r  o f  s o m e  S u b s t a n c e s  

U s e d  i n  t h e  M e d i c a l  T r e a t m e n t  o f  T u m o r s  

I n  a p r e v i o u s  r e s e a r c h  1, t h e  m a g n e t o c h e m i c a l  be -  
h a v i o u r  of some  ca r c inogen i c  s u b s t a n c e s  w a s  e x a m i n e d .  

W e  n o w  c o n s i d e r e d  t h a t  t h e  s t u d y  of  t h e  m a g n e t i c  
s u s c e p t i b i l i t y  Of some  c h e m o - t h e r a p e u t i c a t  s u b s t a n c e s ,  
of i n t e r e s t  for  t h e i r  a n t i n e o p l a s t i c  ac t ion ,  w h i c h  c a n n o t  
a t  p r e s e n t  b e  c o n s i d e r e d  f rom t h e  s t a n d p o i n t  of t h e o -  
re t ica l  c h e m i s t r y ,  m i g h t  b e  p r o f i t a b l e  to  i n v e s t i g a t e  (a t  
leas t  a p p r o x i m a t e l y )  in  v i e w  of t h e  poss ib le  p r e s e n c e  
a n d  t y p e  of e l ec t ron i c  a n o m a l i e s .  

T h e  fol lowing s u b s t a n c e s  were  e x a m i n e d :  

DMC:  d i - ( 2 - c h l o r o e t h y l ) - m e t h y l a m i n e  h y d r o c h l o r i d e  
C h l o r o n a p h t h i n e :  di- (2 -ch lo roe thy l ) -  f l - n a p h t h y l a m i n e  
T E M  : 2, 4, 6 - t r i e t h y l e n e i m i n o - 1 ,  3, 5 - t r i az ine  
P E I :  e t h y l e n e i m i n e  p i c r a t e  
E M U :  N , N ' - d i c y c l o e t h y l e n e c a r b a m y l h e x a m e t h y l e n e -  
d i a m i n e  

U r e t h a n e :  e t h y l  c a r b a m a t e  
M y l e r a n  (Mielucin)  : b u t y l - l , 4 - d i ( m e t h y l s u l p h o n a t e )  
6 - M e r c a p t o p u r i n e .  

S u s c e p t i b i l i t y  m e a s u r e m e n t s  were  ca r r i ed  ou t  soon 
a f t e r  p r e p a r a t i o n  of t h e  s u b s t a n c e s ,  because  of the 
l ab i l i t y  of t h e  l a t t e r .  T h e s e  va lues  were  ob t a ined  by 
w o r k i n g w i t h  a m a g n e t o m e t r i c  b a l a n c e  of Weiss-F6ex 
t y p e ,  mod i f i ed  b y  MAYR 2. M e a s u r e m e n t s  were  related 
t o  t r i p l y  d i s t i l l ed  w a t e r  w h o s e  s u s c e p t i b i l i t y  (0- 72 × 10 -s) 
h a d  b e e n  p r e v i o u s l y  c o n t r o l l e d  b y  comparative 
m e a s u r e m e n t s  With  d o u b l y  d i s t i l l ed  m e r c u r y .  Tempera- 
t u r e  20-22°  C. 

T h e  s u s c e p t i b i l i t y  c a l c u l a t i o n s  were  car r ied  out 
a c c o r d i n g  to  t h e  m a g n e t o c h e m i c a l  s y s t e m a t o l o g y  of 
PACAULT 3 b a s e d  o n  PASCAL'S e x p e r i m e n t a l  da ta .  The 
v a l u e s  c a l c u l a t e d  in  t h i s  w a y  are  b a s e d  o n  t h e  contri- 
b u t i o n  t o  d i a m a g n e t i s m  of s ingle  a t o m s  (a tomic  sus- 
cep t ib i l i t y )  a n d  b o n d s  b e t w e e n  a t o m s  of  t he  same 
molecu le  ( c o n s t i t u t i v e  i n c r e m e n t s ) .  T h e s e  va lues  are, in 
m a n y  cases so f a r  cons ide red ,  in  a g r e e m e n t  wi th  the 
e x p e r i m e n t a l  r e su l t s  w i t h i n  a l i m i t  of 2%.  Discordant 
v a l u e s  occur  w h e n  t h e  c o n s t i t u t i v e  i n c r e m e n t s  are not 
y e t  k n o w n  w i t h  su f f i c i en t  p rec i s ion ;  in  t he se  cases the 
c a l c u l a t e d  va lues  m u s t  be  c o n s i d e r e d  as i n d i c a t i v e  data; 
a n d  s u c h  d i s c o r d a n c e  m a y  be  a useful  i n d i c a t i o n  for the 
d e t e c t i o n  of c o n s t i t u t i o n a l  c h a r a c t e r i s t i c s  st i l l  unknown. 

C a l c u l a t e d  a n d  e x p e r i m e n t a l  d a t a  a re  t a b u l a t e d .  

T h e y  show,  as a gene ra l  c h a r a c t e r i s t i c ,  t h a t  the  ex- 
p e r i m e n t a l  v a l u e s  a re  s u p e r i o r  to  t h e  ca lcu la ted  ones; 
t h e  h y p o t h e s i s  is t h e r e f o r e  a d v a n c e d  t h a t  in these 
s u b s t a n c e s  one  or  more  : t -e lec t rons  a re  sp read  on the 
a d j a c e n t  a t o m s .  In  a l a t e r  paper ,  one  of us  (MAYR) will 
d i scuss  f r o m  t h e  t h e o r e t i c a l  s t a n d p o i n t  t h e  admissibility 
of t h i s  a s s u m p t i o n  a n d  t h e  pos s ib i l i t y  of  a relationship 
b e t w e e n  p a r t i c u l a r l y  e x t e n d e d  o r b i t s  a n d  correspond- 
ing  reg ions  of g r e a t e r  e l ec t ron ic  r a r e f a c t i o n ,  occasionally 
coex i s t ing ,  h o w e v e r ,  w i t h  c e n t e r s  of  h i g h e r  electronic 
dens i ty .  

W i t h o u t  v e n t u r i n g  to  e x p l a i n  a p h e n o m e n o n  which is 
s t i l l  r a t h e r  complex ,  i t  m a y  be  t h o u g h t  t h a t  the  advanc- 

2 G. MAYR, R. C. Ist. Lonibardo Sci. Lctt. 83, 3 (1950). 
1 p. RONDONI, G..'~AYR, and E, GALLlCO, Exper. 5, 357 (1949). a A. PAGAULT, Rev. Sci. 8a, no. 3288, p, 38 (1948). 
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Substance 

DCM 
Chloronaphthine 
EMU 
Mercaptopurine 
Myleran. 
PEI*** 
TEM 
Urethane 

Mol. weight 

192,5 
268 
254 
152 
246 
272 
204 

89 

calculated 

- 0.68 
- 0.68 
- 0.61 
- 0.46 
-0 .55  
- 0 . 4 0  
- 0,61 
- 0,45 

Z" los 

observed 

- 0-81 :t= 0.01 
--0-74 4- 0.02 
-- 0.82 z~z 0-02 
-0 -64  ! 0 " 0 2  

0.69 + 0.02 
- 0.58 :k 0,02 
- 0.74 :h 0.02 
- O.64 4- 0.02 

Zmol" I0 ~ 

calculated* 

- 1 3 1  
- 181.8 
- 152.2 
- 69-7 
- 135.6 
- I10 
- 123.8 
- 40.4 

I observed 

- -  155'9 i 2 
- -  198"3 JZ 5"4 
- -  208"3 ::~ 5"I 
-- 9 7 " 3 ± 3  
-- 169"7 ± 4'9 
- -  157"8 :tz 5'4 
-- 150"9 4- 4 
-- 56'9 4-1 '8 

~/umber 
Differ- of de- 

ence termi- 
10fl n a t i o n  

25 12 
16 8 
56 12 
27 8 
34 8 
48 8 
27 6 
16 10 

* The calculated values concern only the contributions given to 
t h e  sueeptibility by atoms and constitutive increments at present 
known. 

** The mean value of more consecutive measurements (usually 6) 
was calculated as a single determination. 

*** Picric acid, for which 3 measurements were carried out, showed 
the value 20 as difference between calculated and observed suscepti- 
bility, parallet to what is observed for PEI. This fact shows that the 
anomaly observed for PEI is dependent in part on the trinitrophenol 
ring. 

ed hypo thes i s ,  conce rn ing  t h e  p a r t i c u l a r l y  e x t e n d e d  
electronic o rb i t s  could  p e r h a p s  exp la in  t h e  an t ineo -  
plastic m e c h a n i s m  of t h e  a b o v e  m e n t i o n e d  subs t ances ,  
if cons idered  ana logous  to  t he  i n t e r a c t i o n  b e t w e e n  in- 
hibitory and  ca rc inogenic  s u b s t a n c e s  ~, F u r t h e r ,  t he  
possible r e l a t i onsh ip  b e t w e e n  t h e  e x t e n d e d  e lec t ronic  
orbits and  t h e  occas ional  r ecur r ing  of c o r r e s p o n d i n g  
regions of h ighe r  e lec t ronic  dens i ty ,  m i g h t  p e r h a p s  also 
explain t h e  ca rc inogenic  a c t i v i t y  of m o s t  of t h e  com-  
pounds e x a m i n e d .  

In conclus ion,  even  cons ide r ing  t h e  anomal i e s  men-  
tioned on ly  f rom a p r e s u m p t i v e  p o i n t  of view, t h e  
substances s h o w i n g  a n t i n eop l a s t i c  a c t i v i t y - - a s  well as 
those k n o w n  as c a r c i n o g e n i c - - a r e  cha rac t e r i zed  b y  ano-  
malies of t h e  e lec t ron ic  c loud i n h e r e n t  wi th  t he i r  mole-  
cules. 

G. !V~AYR a n d  G. C. t~.ABOTTI 

Universitd degli Studi di 2~[ilano, Faculty of Medicine, 
and Centro per l'Oncologia Sperimentate del C.N.R.,  Sez. 
di Milano, August 8, 1956. 

Sommario 
Fu m i s u r a t a  la su sce t t i v i t k  d i a m a g n e t i c s  di a lcune  

sostanze usa t e  nel la  c h e m i o t e r a p i a  dei  t u m o r i  con lo 
scopo di c o n f r o n t a r e  i r i su l t a t i  cosi o t t e n u t i  col vator i  
della s tessa  ca lcola t i  in base  alle s i s t e m a t i c h e  m a g n e t o -  
chimiche. Net  l imi t i  di p rec i s ione  consen t i t i  dal le  cono-  
scenze a t t u a l i  di  q u e s t e  s i s t ema t i che ,  si g p o t u t o  no ta re  
una .d ive rgenza  f ra  valor i  osse rva t i  e ca lcola t i  ta le  da 
indurre ad a m m e t t e r e  l ' e s i s t enza  di anomal ie  s t ru t tu ra l i ,  
precisamente di i r regolar i th  del la  n u b e  e l e t t ron ica  ine- 
rente alle molecole  del le  sos t anze  e samina t e .  

i H. C. CRABTREE, Cancer Research 5, 351 (1945). 

The Effect of Thyro id  Funct ion on the Pro-  
thrombin T i m e  R e s p o n s e  to Warfarin in Rats* 

The coagu la t ion  of b lood  has  been  r e p o r t e d  to  be in- 
creased in h y p o t h y r o i d  1 a n d  dec reased  in h y p e r t h y r o i d  2 

* This work was supported by a grant from the National Research 
Council of Canada. 

1 K. KOT'rMAz~N, Z. klin. Med. 71,361 (1910). 
2 R. GORDON and B. A. LAMBER, Acta endocrin. 19, 77 (1955). 

condi t ions .  A l t h o u g h  the  changes  f rom n o r ma l  are  
small ,  t h e s e  obse rva t i ons  ind ica te  t h a t  the  level of 
t h y r o i d  f u n c t i o n  has  some effect  on the  c o n c e n t r a t i o n  
of va r ious  coagu la t ion  factors .  Since ind i rec t  an t i -  
c o a g u l a n t s  of t he  d i coumaro l  t y p e  ac t  by  depress ing  t h e  
syn thes i s  of such  fac tors ,  t he i r  a c t i v i t y  in the  hypo-  a n d  
h y p e r t h y r o i d  r a t  has  been  inves t iga ted .  War fa r in  (3-[9]~- 
pheny l - f l - ace ty le thy l [S] -4 -hydroxycoumar in ) ,  a m e m b e r  
of th is  g roup  of an t i coagu lan t s ,  was used because  in t h e  
r a t  i t  causes  a g r e a t e r  a n d  more  cons i s t en t  change  of t h e  
p r o t h r o m b i n  t i m e  t h a n  d icoumaroL 

Male ra t s ,  we igh ing  f rom 175 to  225 g were  m a d e  
h y p o t h y r o i d  b y  t h e  da i ly  a d m i n i s t r a t i o n  in the  d r i n k i n g  
w a t e r  of 2 mg  of Tapazo le  (1 -me thy l -2 -mercap to - imida -  
zole) s pe r  day,  for 8 weeks,  and  h y p e r t h y r o i d  by  t h e  
s u b c u t a n e o u s  in j ec t ion  of 200 #g of / - t hy rox in  on  4 
a l t e r n a t e  days .  W a r f a r i n  4, a t  a dose  of 500/~g per  100 g 
oI b o d y  w e i g h t  pe r  d a y  was  g iven  ora l ly  m i x e d  wi th  t h e  
feed.  Blood  s a mp l e s  were  t a k e n  b y  ta i l  ve in  p u n c t u r e  
f rom u n a n e s t h e t i z e d  an ima l s  a n d  t h e  p r o t h r o m b i n  t i m e  
d e t e r m i n e d  on whole  b lood by  the  m e t h o d  of SCHWAGER 
and  JAQUES 5. 

In  t h e  h y p e r t h y r o i d  g roup  a s t a t i s t i ca l ly  s ign i f ican t  
p r o l o n g a t i o n  of t he  p r o t h r o m b i n  t i m e  was  found  before  
a n t i c o a g u l a n t  t r e a t m e n t .  The  effect  of t he  a n t i c o a g u l a n t  
on  t h e  p r o t h r o m b i n  t ime  was f u r t h e r  s ign i f i can t ly  in-  
c reased  in t h e  h y p e r t h y r o i d  a n d  s ign i f i can t ly  d e c r e a s e d  
in t h e  h y p o t h y r o i d  an imal s  (Table).  

The  resu l t s  sugges t  t h a t  in t he  h y p o -  a n d  h y p e r -  
t h y r o i d  s t a t e  t he  ra te  of syn thes i s  of fac to rs  r e g u l a t i n g  
the  p r o t h r o m b i n  t ime  is a t  a level d i f f e r en t  f rom n o r m a l  
even  if t he  p r o t h r o m b i n  t ime  shows l i t t le  change .  H o w -  
ever,  t h e  dev i a t i on  f rom n o r ma l  is magn i f i ed  b y  t h e  
a d m i n i s t r a t i o n  of t h e  an t i coagu lan t .  

The  s t a t e  of t h y r o i d  f u n c t i o n  has  b e e n  s h o w n  to  h a v e  
an  inf luence  on m a n y  phys io logica l  func t ions ,  o f t e n  in  an  
ind i rec t  ma n n e r .  F o r  example ,  t he  i nc reased  s y m p a t h e -  
t ic t one  or response  to  ad rena l ine  in t h e  h y p e r t h y r o i d  
an imal  has  been  s t a t e d  to  be due  to  a dec rea sed  level of 
amine  oxidase,  w h i c h  resu l t s  in a dec rea sed  r a t e  of in-  
ac t iva t ion  of t he  s y m p a t h e t i c  n e u r o h u m o r a l  t r a n s m i t t e r  
o r  a d m i n i s t e r e d  ad rena l i ne  s. 

3 Kindly supplied by Eli Lilly and Co., Indianapolis, USA. 
4 Kindly supplied by S. B. Pcniek and Co., New York, USA. 
s p. G. SCnWAGgR and L. B. JA•VES, Canad. reed. Assoc. J. 60, 

258 (1949). 
H. SPINKS, ]. Physiol. 117, 35P (1952). 


