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I m  M a g e n s a f t  y o n  8 g e s u n d e n  P e r s o n e n  u n d  7 Pa -  
t i e n t e n  m i t  v e r s c h i e d e n e n  M a g e n e r k r a n k u n g e n  ein-  
schliel31ich Magengeschwi i r  w a r d e n  n u t  in ger ingen  
Mengen  Alanin ,  Leuc in ,  H i s t a m i n ,  Oxypro l in ,  Valin,  
P h e n y l a l a n i n  u n d  G l u k o s a m i n  naehgewiesen .  "~Vahr- 
sche in l i ch  e n t h a l t e n  diese  Magens~f te  a u c h  eine o d e r  
zwei  A m i n o s ~ u r e n  aus der  Cys t i ng ruppe .  

Herrn Prof. Dr. PL.A. PLATTNER sind wir ffir die EmaSglichung 
diescr Arbcit zu groBem Dank verpflichtet. 

]3. CAGIANUT, K. ZI~HND~R u n d  U. NAaER ~ 

Mediz in i sche  Pol ik l in ik  der  Univers i tXt  Ziirich, Or- 
g a n i s c h - c h e m i s c h e s  L a b o r a t o r i u m  der  E T H . ,  Ziirich, 
d e n  15. D e z e m b e r  1949. 

S u m m a r y  
]3y m e a n s  of t h e  p a p e r  p a r t i t i o n  c h r o m a t o g r a p h i c  

m e t h o d ,  i t  was  s h o w n  t h a t  gas t r i c  juice  of  p a t i e n t s  w i t h  
c a r c i n o m a  ven t r i cu l i  c o n t a i n s  g l u t a m i c  a n d  a s p a r t i c  
acid.  Bes ides  a h ighe r  a m i n o  acid level,  we  f o u n d  a few 
lower  pep t ides .  The  c o n t e n t  of bas ic  a m i n o  acids  in  t h e  
s t o m a c h  is h igher  in  ca rc inomic  p a t i e n t s  t h a n  in n o r m a l  
persons .  

1 Commercial Solvent Corp Terre Haute, Ind., USA. 

Influence of Sulfaguanidine on Certain S y m p t o m s  
of Vitamin E Deficiency in Pats  

I n  p rev ious  p a p e r s  -° we h a v e  r e p o r t e d  on t h e  in f luence  
of ce r t a in  n u t r i e n t s ,  a m o n g  t h e m  p ro t e in ,  cys t ine ,  nor -  
d i h y d r o g u a i a r e t i c  ac id  a n d  m a n g a n e s e ,  in t h e  deve lop -  
m e n t  a n d  p rogress  of p e r o x i d a t i o n  a n d  y e l l o w - b r o w n  
co lo ra t ion  of t h e  ad ipose  t issue,  and  incisor  dep ig-  
m e n t a t i o n  of v i t a m i n  E -de f i c i en t  ra ts .  I n  o rde r  t o  
f u r t h e r  t hese  s tud ies  we have  t e s t e d  the  ac t ion  of c e r t a i n  
su l fonamide  c o m p o u n d s  aga in s t  t h e  a b o v e - m e n t i o n e d  
s y m p t o m s .  The  p r e s e n t  p a p e r  r e p o r t s  t h e  f i nd ing  t h a t  
su l f aguan id ine  possesses  a m a r k e d  a n t i o x i d a n t  e f fec t  
in  vivo, s imi la r  t o  t h a t  of v i t a m i n  E.  

F o r t y - e i g h t  n e w l y  w e a n e d  male  r a t s  were  d i s t r i b u t e d  
i n t o  four  e q u a l l y  large groups ,  a n d  were  fed  t h e  d ie t s  
p r e s e n t e d  in Tab le  I, as fol lows:  Group  1, a v i t a m i n  E-  
de f i c i en t  d ie t ;  g roup  2, a v i t a m i n  E - d e f i c i e n t  d ie t  con- 
t a i n i n g  1% su l f an i ly lguan id ine ;  g roup  3, a v i t a m i n  E-  
r ich  d ie t ;  a n d  g roup  4, a v i t a m i n  E - r i ch  d ie t  c o n t a i n i n g  
1% su l fan i ly lguan id ine .  The  an ima l s  were  fed the  
r a t i ons  as well  as t a p  w a t e r  ad l ibi tum for a 70-day  ex-  
p e r i m e n t a l  per iod,  a n d  were  we ighed  weekly .  F r o m  t h e  
3 ~a e x p e r i m e n t a l  week  the  degree  of  e n a m e l  depig-  
m e n t a t i o n  in t he  va r ious  g roups  was  r e c o r d e d  us ing a 
m e t h o d  p r e v i o u s l y  de sc r ibed  3. A t  t h e  e n d  of t h e  ex-  
p e r i m e n t  t h e  an imMs were  ki l led wi th  ch lo ro form,  a n d  
t h e  colour  of t he i r  l u m b a r  fa t  depos i t s  was  r e c o r d e d  us ing 
a scale f r o m  0 to  5, 0 i n d i c a t i n g  no eolour,  I pale  yel low, 
2 yellow, 3 d a r k  yellow, 4 ye l low-brown,  a n d  5 d a r k  
ye l low-b rown .  T h e n  samples  of l u m b a r  fa t  were  t a k e n  
for t h e  d e t e r m i n a t i o n  of pe rox ides  b y  HARTMANN and  
GLAVlND'S m e t h o d  4, a n d  b y  t h e  m e t h o d  of KING a n d  
co-workers  5 as m o d i t i e d  b y  DAM a n d  GRANADOS *. 

a This work was supported by a grant from Rask-0rsted Fondet. 
2 H. GRANADOS, E.AAEs-JSRGENSEN, and H.DAM, Brit. J. Nu- 

trition, 3, 3o~0 (I950); Acta pathol, et microbiol. Seand., in press. 
a H. GRANADOS and H.DAN, Odontologisk Tidskrift 56, 457 

(1948}. 
4 S.I-IARTMANN and J. GLAVIND, Acta chem. Scand. 8, 954 (1949). 
s A.E. KIN% H.L. Rosc~IEs, and W. H. IRWIN, 0il and Soap 10, 

lO5 (1933). 
e H.DA~ and H. GRaNA~OS, Aeta physiol. Stand. lO, 162 (1945). 

Su l faguan id ine  a t  t he  level  g iven was  n o t  appa ren t l y  
toxic ,  F igure  1 shows  t h e  a v e r a g e  g r o w t h  curves  of the 
four  groups .  I t  can  be seen  t h a t  t he  g r o w t h  r a t e  was  not 
r e d u c e d  b y  inc lud ing  1% su t f aguan id ine  in  e i t h e r  the 
v i t a m i n  E - d e f i c i e n t  (group 2) or  in  t h e  v i t a m i n  E-rich 
d ie t  (group 4) as c o m p a r e d ,  r e spec t ive ly ,  w i t h  t h e  growth  
of t h e  ra t s  fed  t h e  v i t a m i n  E - d e f i c i e n t  (group 1) or the 
v i t a m i n  E- r i ch  d i e t  (group 3 alone).  U n d e r  different  
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Fig. 1. - Average growth curves of the four groups. 

Table I 
Diets, in percentage, fed to the four groups 

Ingredients I Group 1 

choline chloride 
vitamin mixturO 
salt mixture 2 
casein a . 
sucrose 
cod liver oil t 
sulfanilylguanidine . . . 
d,l-:~-tocopherol acetate 

0-4 
0-5 
5 

20 
54'10 
20 

Group 2 Group 3 ] Group 4 

0"4 0-4 0-4 
0"5 0.5 0.5 
5 5 5 

20 20 20 
53'10 54"10 53.10 
20 20 2O 

1 1 
0"02 0.02 

1 The 0-5 g of vitamin mixture contained: biotin ~0/zg, folic acid 
400/zg, thiamine hydroehloride 5 mg, riboflavin 5 rag, pyridoxine 
hydrochloride 5 rag, calcium pantothenate 5 rag, nicotinic acid 
7"5 mg, p-aminobenzoic acid 100 rag, inositol 100 rag, vitamin K 
substitute 3 rag, and sucrose ~69-080 rag. 

The salt mixture used was MeCollum's Salt Mixture No. I85. 
a The casein used was Vitamin-Test Casein GBI, from General 

Bioehemicals, Inc., Chagrin Fails, Ohio, U.S.A. 
4 The cod liver oil was added fresh every day to the basal diets. 
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Table II 

Average degrees of enamel depigmentation and of coloration and peroxidation of fat in the four groups. 
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Groups Diets 

vitamin E-free 
vitamin E-free and i% 

sulfaguanidine 
vitamin E-rich 
vitamin E-rich and 1% 

sul faguanidine 

Incisor depigmentation 

3.week 4.week 5.week 6.week 7.week 8.week 9.week 
. . . . .  ! I ..................... I 

1 3 4 4 5 6 6 

1 2 4 4 6 5 3 
1 2 3 3 3 3 3 

1 2 1 1 2 2 2 

t'ol0ur IPcw°xide vatue~ 
0i lumbar 

[at I H - G I l K - R 4 "  

10. week 

7 3 37 24 

4 l 7 5 
3 0 2 0.3 

t 0 2 0 

1 The letters H-G indicate Hartmann and Glavind's method for 
the chemical determination of fat peroxides. 

experimental conditions, i. e. by omit t ing certain water- 
soluble v i tamins  from the diet, SPle~R and co-workers x 
have found a marked reduction of growth through the 
supply of 1% sulfaguanidine. 

We thank F. Hoffmann-La Roche & Co., Basic, Switzerland, for 
the kind supply of the d,/-~-tocopherol acetate (Ephynal "Roche") 
used in these experiments. 

Table I I  presents the average degrees of enamel de- 
pigmentation and of coloration and peroxidation of fat 
in the four groups. This table shows the following 
results: (1) The incisor depigmentat ion of the rats fed 
the vi tamin E-free diet (group 1) did not  decrease 
markedly by adding 1% sulfaguanidine to the v i tamin  
E-deficient rat ion (group 2). (2) Both the yellow-brown 
coloration and the peroxide values of the fat from the 
vitamin E-deficient  rats (group 1) decreased markedly  
by adding 1% sulfaguanidine to the v i tamin  E-free 
ration (group 2). This protection was comparable to 
that  offered by v i tamin  E (groups 3 and 4). Thus these 
experiments demonstra te  tha t  sulfanilylguanidine pos- 
sesses a definite ant ioxidant  action in vivo, similar to 
that of vi tamin E and certain other  compounds. The 
mechanism whereby sulfaguanidine acts as an in vivo 
antioxidant remains to be studied, 

These studies also show once more tha t  the mecha- 
nisms whereby v i tamin  E-deficient  diets rich in highly 
unsaturated fa t ty  acids induce dental  depigmentat ion 
are, at  least partially, different from those which bring 
about peroxidat ion and coloration of the adipose tissue, 
since a number  of substances protect  markedly  against  
the fat changes wi thout  altering significantly the degree 
of dental depigmentat ion,  or vice versa. 

A relationship between the antibiotic effect of sutfon- 
amide compounds on the intestinal flora and the 
production of v i tamin  E deficiency in the rat  has re- 
cently been claimed: P~ND~ORG 2 reared a group of rats on 
a vitamin E-deficient  diet to which was added feces from 
rats fed a normal  stock ration, and found no incisor 
depigmentation or histopathological  changes in the 
enamel organ. Thus it was assumed tha t  v i tamin  E syn- 
thesized by  the intestinal  flora and excreted in the feces 
had been responsible for the  protect ion against the 
dental changes. Therefore he concluded tha t  bacterial  

1 S.S. SPIcER, F.S.DAFT, W.H. SEBRELL, and L.L.AsHBURN, 
Public Health Reports 57, 1559 (1942). 

2 J . J .  PINDBORG, Nature 164, 493 (1949). 

The letters K-R-I indicate King, Roscheo and Irwin's method 
for the chemical determination of peroxides. 

synthesis of v i tamin  E occurs in the intestinal  t rac t  of the 
rat. This conclusion is unwarranted since he overlooked 
the possibility tha t  a part  of the natural  tocopherols 
usually present in abundance in the stock diets may  not 
be absorbed by the digestive t ract  and may  be excreted 
in the feces. In such a case tile vi tamin E present in the 
feces, and which was supposed to have been responsible 
for the protect ion against  the dental changes, may  have 
been of dietary origin. On the other hand, it should be 
taken into consideration tha t  the excrement  from normal  
animals may  contain substances, other than v i tamin E, 
which have been shown to protect  1 against the dental  
and other  changes brought  about  by vi tamin E-deficient 
diets. Moreover, tha t  no significant microbial synthesis 
of v i tamin  E takes place in the intestinal t ract  may  be 
concluded from the fact tha t  all the known symptoms 
of v i t amin  E deficiency have been found and reproduced 
wi thout  feeding antibiotics together with the v i tamin  
E-dificient diets, and without  prevent ing the coprophagy 
tha t  usually occurs under ordinary experimental  con- 
ditions. Furthermore,  i t  is known tha t  the animal orga- 
nism cannot  synthesize v i tamin  E 2. EvAns and co- 
workers a demonst ra ted  ten years ago tha t  rats are 
unable to synthesize vi tamin E even when the start ing 
substances for the laboratory synthesis of this factor, 
i .c .  phytol  and tr imethylhydroquinone,  are fed to them. 
Nevertheless,  it is obvious tha t  any rational a tempt  to 
study, through the feeding of feces, the possibility tha t  
under certain conditions there may occur bacterial  
synthesis of v i t amin  E, should be based upon the feeding 
of feces collected from animals fed purified Vi tamin-E-  
deficient diets. 

H .  GRANADOS, E. AAES-J6RGI~NSEN, and H. DAM 

Depa r tmen t  of Biology, Polytechnic Inst i tute,  Copen- 
hagen, January  10, 1950. 

Zusammenfassung 

Zugabe yon 1% Sulfaguanidin zu einer Vitamin E- 
armen Nahrung mit  20 % Dorschlebertran schii tzt  weft- 

1 H. GRAI~,'ADOS, E.AAEs-J/~aOENSEN, and H. DAM, Brit. J. Nu- 
trition, 3, 320 (1950); Acta pathoL et microbioL Stand. ,  in press. 

~- H.R.  RoSEN~ERO, Chem, and PhysioL of the Vitamins, p. 448 
(Interscience Publishers, Inc., New York, 1945). 

3 H. M. EVANS, O. H. EMERSON, G. A. EMERSON, g. I. SMITH, 
H. E. I, JNGNADE, W. W. PRICHARD, F. L. AusrtN, H. H. HOEHtq 
J.W.OeIE, and S.WAwZO~EK, J. Org. Chem. 4, 376 (1939). 
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g e h e n d  gegen  P e r o x y d a t i o n  u n d  g e l b b r a u n e  F~i rbung  des  
F e t t g e w e b e s ,  n i c h t  a b e r  gegen  die D e p i g m e n t i e r u n g  d e r  
I n z i s o r e n  y o n  R a t t e n .  Diese  B e o b a c h t u n g  d e u t e t  d a r a u f  
h in ,  d a b  S u l f a g u a n i d i n  i n  v ivo /~hnl ich  wie das  V i t a m i n  E 
als A n t i o x y d a n s  wi rk t .  

Effect  o f  S t i l b a m i d i n e  on  A s c i t e s  T u m o r  of  M i c e  
SNAPPER'S s t ud i e s  o n  t h e  t r e a t m e n t  of  m u l t i p l e  

m y e l o m a  w i t h  s t i l b a m i d i n e  x h a v e  s u g g e s t e d  t h e  possi-  
b i l i t y  of i t s  a p p l i c a t i o n  to  o t h e r  m a l i g n a n t  t u m o r s .  W e  
h a v e  t h e r e f o r e  i n v e s t i g a t e d  i t s  i n f l uence  on  t h e  asc i t es  
t u m o r  of mice .  

W e  h a v e  i n o c u l a t e d  5 mice  (18-24  g) w i t h  2 mi l l ion  
a sc i t e s  cells i n t r a p e r i t o n e a l l y  a n d  t h e n  t r e a t e d  t h e m  
w i t h  0-6 m g  s t i l b a m i d i n e - d i i s e t h i o n a t e  i n t r a p e r i t o n e a l l y  
d a i l y  u n t i l  d e a t h  occur red .  T h i s  was  t h e  m a x i m u m  d a i l y  
dose  w h i c h  d id  n o t  p r o d u c e  t ox i c  effects .  No in f luence  
on  s u r v i v a l  t i m e  was  o b s e r v e d  (Fig. 1). T h e  asc i t es  f lu id  
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Fig, 1. - Number of living mice. 
• stilbamidine, X control 

co l l ec ted  u p o n  t h e  d e a t h  of t h e  a n i m a l  r e v e a l e d  oc- 
cas iona l  cells w i t h  b r i g h t  g r e e n i s h  f l u o r e s c e n t  g r a n u l e s  
r e s e m b l i n g  t h o s e  d e s c r i b e d  in  m y e l o m a  cells *. T h e s e  
g r a n u l e s  s t a i n e d  d e e p  b lue  w i t h  t o l u i d i n e  b lue  (Fig .  2). 

Wave-length m/z Extinction coeff. 

250 
257 
280 
300 
330 
380 

0,40 
0.45 
0.27 
0.33 
0.50 
0.28 

f lu id  + 1 5  cc 0 .2% s t i l b a m i d i n e - d i i s e t h i o n a t e ) .  These  
g r a n u l e s  are  v i s ib le  as s l i gh t l y  r e t r a c t i l e  bod ies  in  the  
l i gh t  mic roscope ,  as d a r k  g r a n u l e s  in  t h e  p h a s e  c o n t r a s t  

number o f  liMng mice 

time in da~ls 

Fig. 3. - Number of living mice. 
o stilbamidine, X control 

mic roscope  a n d  as b r i g h t  f l u o r e s c e n t  g r a n u l e s  in  the  
f l u o r e s c e n t  mic roscope .  P h o t o g r a p h e d  a t  257 m/~ and  
330 m #  in  t h e  U V  t h e y  s h o w e d  m a r k e d  a b s o r p t i o n  
whi l e  a t  280 m/z t h e y  a b s o r b e d  v e r y  l i t t l e  (Table) .  The 
i n o c u l a t i o n  of 800,000 s u c h  cells  i n t r a p e r i t o n e a t l y  
( w i t h o u t  wash ing ,  so t h a t  0.5 m g  s t i l b a m i d i n e  was  in- 
c luded)  r e s u l t e d  in  no  a p p r e c i a b l e  d i f fe rence  in  su rv iva l  

nurnb~ of livin B mice 
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Fig. 4. - Number of living mice. 

• stilbamidine, X control 

Fig. 2. - Smear of ascites cell after in vivo stilbamidine treatment, 
stained with aqueous 1% toluidine blue. 

I f  t h e  a n i m a l s  we re  p r e - t r e a t e d  for  10 d a y s  w i t h  
0-3 m g  s t i l b a m i d i n e  i n j e c t e d  i n t r a p e r i t o n e a l l y  d a i l y  
before  t h e  i n o c u l a t i o n  of 800,000 asc i t es  cells, a n d  
s t i l b a m i d i n e  i n j e c t i o n s  c o n t i n u e d  d a i l y  u n t i l  d e a t h ,  
a l m o s t  al l  cells c o n t a i n e d  s m a l l  g r a n u l e s  as  d e s c r i b e d  
a b o v e .  N e v e r t h e l e s s  n o  ef fec t  on  s u r v i v a l  t i m e  was  
o b s e r v e d  (Fig. 3). 

Asc i t e s  t u m o r  cells  i n c u b a t e d  for  30 m i n u t e s  in  t h e  
co ld  in  0 -2% s t i l b a m i d i n e - d i i s e t h i o n a t e  in  g lucose  de-  
v e l o p e d  g r a n u l e s  in  m o s t  of t h e  cells  (0.5 cc asc i tes  

1 I. SNAPPER, J. Mt. Sinai Hosp. 13, 119 (1946). 
I. SNAPPER, A.E.MIRsKV, H. Rzs, B. SCHNEID, and M. ROSEN- 

THAL, Blood g, 311 (1947). 

w h e n  c o m p a r e d  w i t h  u n t r e a t e d  cells (Fig. 4). H o w e v e r  
u p o n  s to rage  o v e r n i g h t  in  t h e  cold  w i t h  s t i l b a m i d i n e  a 
m a r k e d  r e d u c t i o n  in  v i r u l e n c e  was  o b s e r v e d  as c o m p a r e d  
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Fig. 5. - Number of living mice. 
• stilbamidine, X control 

w i t h  s imi l a r l y  s t o r e d  b u t  n o t  s t i l b a m i d i n e - t r e a t e d  cells 
(Fig.5).  T h e  s a m e  ef fec t  is n o t e d  if t h e  u n b o u n d  st i lb- 


