
316 Br~ves communications - Brevi comunieazioni [EXPERIENTIA VOL. XV/8] 

Rdsumd 

Le fail  que  le f ructose d i spara i t  de  la semence  i ncub fe  
in  vitro est  utilis6 par  plusieurs  chercheurs  pour  d6 te rmine r  
l 'ac t iv i t6  m6tabol ique  des spermatozoa i res .  La  quan t i t6  
du fructose est  dos6e par  le R6sorcinol.  Ce dosage est  tr~s 
p ra t ique  pour  mesurer  la t eneu r  en f ructose  e t  la f ruc to-  
lyse darts le cas de la semence du B0euf. Mats, pu is -que  la 
semence humaine  con t i en t  d ' a n t r e s  p rodu i t s  aussi  rdduc- 
t ibles que  le fructose,  ce t t e  m6 thode  ne c o n v i e n t  pas  au 
spe rme  humain .  

Nous avons  essay6 de s6parer  le f ructose  de la semence  
humaine  par  la ch rom a tog raph i e  circulaire,  e t  de le doser  
ensui te  q u a n t i t a t i v e m e n t  en u t i l i san t  le t e t r azo l ium-  
chloride du t r iph~nyl .  Cet te  m6 thode  d o n n e  des  r~sul ta ts  
pr6cis pour  d6 te rminer  la t e n e u r  en f ruc tose  e t  la f ruc to-  
lyse darts la semence  humaine .  

Table 1 
Groups, of 16 male Sprague-Dawley rats each, were fed a riboflavin- 
low semi-synthetic diet 1, containing 0.06% 3'-Me-DAB, for periods 
varying Irom 1 to lg weeks. After the respective periods of dye 
feeding the animals were continued to be fed the same diet without 

dye, and were sacrificed after a total of 7 mo~tths5. 

No. of tumor bearerS Percentage 
Weeks of teeding over total survivors of tumor incidence 

1 
2 
3 
4 
5 
6 
8 

10 

0/14 
0/15 
1113 
4/16 
8/16 

11/17 
16/16 
16/16 

0 % 
0 % 
7.5% 

25 % 
50 % 
65 % 

100 % 
loo % 

S t u d i e s  on  the  S w e l l i n g  of  R a t - L i v e r  

M i t o c h o n d r i a  i n  R e l a t i o n  to  T u m o r  

I n c i d e n c e  D u r i n g  F e e d i n g  of  A m i n o a z o  D y e s  

I t  was r epor ted  prev ious ly  by  one of us 1 t h a t  the  swell- 
ing abi l i ty  of ra t  l iver  microsomes  decreases  duri l lg 
feeding of Y - m e t h y l - p - d i m e t h y l a m i n o a z o b e n z e n e  (3'-Me- 
DAB),  reaching a m i n i m u m  level a t  4 weeks.  E v e n  t h o u g h  
the  feeding of the  dye  is con t inued ,  th is  swelling ab i l i ty  
eventua l ly  recovers  and  reaches  a no rma l  level a t  a b o u t  
20 weeks. The  mic rosomes  f rom h e p a t o m a ,  i nduced  w i t h  
Y-Me-DAB, swell to an  e x t e n t  comparab l e  to  those  of t he  
liver af ter  4 weeks of feeding of th is  s a m e  dye.  The  non-  
carcinogenic isomer,  2-Me-DAB, however ,  does no t  
p roduce  these  effects.  

This repor t  2 describes a cor re la t ion  t h a t  has  now been 
es tabl ished be tween  microsomal  swell ing and  the  ap-  
pearance  of gross tumors .  Table  I shows  t h a t  il t h e  feeding 
of 3"-Me-DAB ±o ra t s  is con t inued  b e y o n d  4 weeks  u n d e r  
our  exper imenta l  condi t ions ,  the  an imals  r ap id ly  reach  
a po in t  of no re turn ,  since the  pe rcen tage  of t u m o r  in- 
cidence in the  groups  shows a sudden  s teep  rise a t  a b o u t  
4 weeks. 

The fine s t ruc tura l  a l te ra t ions  in the  cell, t h a t  can  be 
de t ec t ed  by  t h e  s t u d y  of swelling, dur ing  chemical  
carcinogenesis  are, however ,  n o t  r e s t r i c t ed  to  t h e  endo-  
ptasmic re t iculum,  origin of t he  'mic rosome '  f ract ion.  Of 
more  par t icu lar  in te res t  in th is  respec t  are  t he  f indings  of 
E,XtMELOX and Bos,  t h a t  the  t hy rox ine - induced  swelling of 
ra t  l iver mi tochondr i a  decreases  a f te r  feeding D A B  for 
5 mon ths  8 or by  incuba t ing  these  par t i cu la tes  in  vitro wi th  
carcinogens 4. 

Table I I  shows a l te ra t ions  of the  mi tochondr i a l  swell- 
ing, essential ly similar to  those  of microsomal  swell ing 
dur ing  feeding 3"-Me-DAB L There  is a m i n i m u m  swell ing 
wi th  tile l iver a t  abou t  4 weeks, and  low values  have  been  
observed wi th  the  hepa toma .  As wi th  the  microsomes  1 no 
appreciable  change  in mi tochondr ia l  swelling was  observed  
dur ing feeding 0.06% of t he  iron-carcinogenic dye,  2-Me~ 
DAB, for 6 weeks. 

1 j .  c. ARcos and M. ARcos, Biochim. biophys. Acts 2a, 9 (1958); 
Naturwissensehaften 44, 33t (1957). 

2 These investigations are supported by the U.S. Public Health 
Service Grant C-4351. 

a p. EMMELOT and C. 3- Bos, J. exp. Cell Res. 12, 191 (1957). 
4 p. EMMELOT and C. J. Bos, Bioehim. biophys. Acta 24, 442 

(1957). 

The differences  b e t w een  the  macromolecu la r  organi-  
za t ion  of l iver  m i toehondr i a  and  of h e p a t o m a  mi tochondr i a  
are ev i d en t  no t  only  f rom the  e x t e n t  of swelling, bu t  also 
f r o m i t s  p H  dependence  (eL 1). Swel l ingwas  s tud ied  in 0.17M 
sucrose,  and  in  0-30 M sucrose  in presence  of i × 10 -~ M/1 
t hy rox ine  or of  5 × 10 -a M / I  CaCI 2. The  p H  range  was 
f rom 5-0 to  9.6. All curves  o b t a i n ed  w i t h  l iver mi tochon-  
dr ia  show rela t ively  sha rp  m a x i m a  a round  p H  7.4, while 
t he  curves  ob ta ined  w i t h  t h e  h e p a t o m a  were r a the r  f lat  
wi th  no c lear-cut  max ima .  

Table I I  
Animals and diet were identical to those described in Table t. The 
method of isolation of the mitochondria and the swelling test (40 rain) 
were essentially those described by TAPT-EY ~. Percentage swelling 

was calculated as in previous workL 

"Percentage Swelling' 

Weeks 
of dye 
feeding 

0 
2 
3 
4 
5 
8 

10 
12 

Tumor 

0"17 M 
sucrose 

50.2 
44.1 

35-0 

38'6 

18"7 

0-30 AI 
sucrose 

1 × 10 -2 
thyroxine 

37"2 
24"1 
28"1 
13"8 

9"3 
19"2 
21.2 
29"8 
12.1 

0-30 M 
sucrose 

5 x 10 -a 
CaC12 

38.0 
46.5 
41 "4 
29-9 
32-3 
36"2 
37-1 
41 "4 
19.7 

0"g0 M 
sucrose 

1 X 10 -~ 
HgCI? 

65.1 
55.8 
50.2 
29.4 
30.9 
35.9 

47.6 
21.3 

The inf luence of v a ~ o u s  c o m p o u n d s  on the  swelling on 
n o rma l  m i t o c h o n d r i a  was  s tud ied  w i t h  pa r t i cu l a r  em- 
phas i s  on the  role of sulf l lydryt  groups.  Since carbonyI  
c o m p o u n d s  are known  to  i n t e r ac t  w i th  su l fhydry t  groups 
of prote ins ,  the  effect  of such  agents  was inves t iga ted .  The 
fact ,  t h a t  a t  the  same molar  co n cen t r a t i o n  of 1 × 10 -2 only 
a l loxan and  d iace ty l  are inh ib i tors  of swelling, while 
acetolle,  ch loroace tone ,  ace ty lace tone ,  and  acetonyl-  
ace tone  are inact ive ,  seems to  ind ica te  t h a t  a t  leas t  two 
vicinM ca rb o n y l  g roups  in t h e  molecule  are  r equ i red  for 
t he  inh ib i t ion  of m i tochondr i a l  swell ing b y  these  corn- 

5 The authors wish to thank Dr. V. M. AREAN and Dr. J. St~tox 
for the histopathological examinations. 

6 D. F. TAPLEV, j .  biol. Chem. 222, 325 (1956). 
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pounds .  The  i n h i b i t i o n  caused  b y  d i ace ty l  is abo l i shed  
w h e n  t h e  r a t s  are  fed 0 .06% 3 ' -Me-DAB o v e r  4 weeks.  

S u l f h y d r y l  c o m p o u n d s  m a y  h a v e  e n h a n c i n g  or  in-  
h i b i t i n g  effect  on  m i t o c h o n d r i a l  swell ing wh ich  sugges ts  
t h a t  i t  is no t  t he  mere  p resence  of - S H  groups  or t h e  
r educ ing  p rope r t i e s  t h a t  are d e t e r m i n i n g ,  b u t  r a t h e r  t h e  
genera l  s t r u c t u r a l  p a t t e r n  of t h e  whole  molecule.  I n  fact ,  
a t  t h e  s ame  m o l a r  c o n c e n t r a t i o n  of 1 x 10 -2 r educed  glu-  
t a t h i o n e  causes  cons ide rab le  e n h a n c e m e n t  of swell ing (ct. 7), 
s o d i u m  th io su l f a t e  h a s  no  effect,  whi le  2, 3 -d imercap to -  
p r o p a n o l  causes  n e a r l y  t o t a l  i nh ib i t i on .  ~-Lipoic  ac id  
gives  some  e n h a n c e m e n t  a t  I × 10 -3 a n d  a t  5 × 10 -3 M/1, 
while  t h e  u n s u b s t i t u t e d  n -oc tano ic  acid causes  t o t a l  in-  
h i b i t i o n  a t  5 × 10 -3 M/1. 

T e n t a t i v e l y  t h e  fol lowing m e c h a n i s m  is sugges t ed  for  
t h e  ac t ion  of azo-dyes  a t  t h e  level  of t he  m i t o c h o n d r i a :  
T h e  m a n y  s t r u c t u r a l l y  u n r e l a t e d  biological  agen ts ,  wh ich  
af fec t  t h e  r a t e  of m e t a b o l i s m ,  m a y  do  so b y  a c t i n g  on  
revers ib le  s t r u c t u r a l  changes  in t h e  d y n a m i c  m i t o c h o n d r i a l  
m e m b r a n e  (e.g. s). T h e  a z o - c a r c i n o g e n s  a c t  a t  t h i s  level  b y  
i n h i b i t i n g  swel l ing,  poss ib ly  t h r o u g h  c ross - l ink ing  of t he  
e las t ic  m e m b r a n e  (ct. ~). Thus ,  t h e  m e m b r a n e  m a y  escape  
c e r t a i n  m e t a b o l i c  r e g u l a t o r y  s t imul i  because  of a n  acqu i r ed  
g r e a t e r  s t r u c t u r a l  r ig id i ty ,  t h a t  is a new m a c r o m o l e c u l a r  
p a t t e r n  which ,  once  es tab l i shed ,  is t r a n s m i t t e d  to  t h e  sub-  
s e q u e n t  gene ra t i ons  of cells. T h e  large  increase  of cys t ine  
c o n t e n t  of t h e  m i t o c h o n d r i a ,  w h e n  pass ing  f rom t h e  l iver  
to  t he  h e p a t o m a  1° is no t  i ncons i s t en t  w i t h  th i s  concep t .  

A futl account of these and related investigations will be given 
elsewhere. 

J.  C. ARcos ,  G .W.  GRIFFITH, a n d  R . W .  CVNNIN~tiAM 

Cancer Research Laboratory, The J .  H i l l i s  Mi l ler  Health 
Center, Univers i ty  o/ Florida,  Gainesville, A p r i l  9, 1959. 

Rdsumd 

D a n s  des  g roupes  de r a t s  nou r r i s  £ u n  r6gime c o n t e n a n t  
du  3 ' -m6 thy l -p -d im6 thy l am i noazobenz& ne ,  on  cons t a t e ,  
qu ' i l  y a u n  acc ro i s semen t  souda in ,  ~. 4 s ema ines ,  de  Fin- 
c idence  de t u m e u r s  h6pa t iques .  Ce t te  o b s e r v a t i o n  6 t ab l i t  
une  co r re l a t ion  d i rec te  e n t r e  la canc~rogen~se e t  le mini-  
m u m  des  courbes  de g o n f l e m e n t  des mie rosomes  e t  des 
m i t o c h o n d r i e s  de roles de ra ts ,  nour r i s  d a n s  les m~mes  
cond i t ions .  

7 A. L. LEU~INOER and M. SC~VmDER, J. biophys, bioehem. 
Cytol. 5, 109 (1959). 

s p. SIEKEWTZ and M, WATSON, J. biophys, bioehem. Cytol. o 
639 (1956). 

9 M. ARCOS and J. C. ARcos, Arzncimittclforschung 8,643 (1958). 
i0 B.S. SI3HWEIGERT, B. T. GUTHNECK, J. ~1. PRICE, J. A. ~IILLER, 

and E. C. MILLER, Proc. Soc. exp. Biol. Med., N.Y. z2, 495 (1949). 

P o t e n t i a t i n g  t h e  D i a b e t o g e n i c  E f f e c t  

o f  A l l o x a n  b y  N - s u l p h o n y l - N - b u t y l u r e a  ( B Z - 5 5 )  

Two  i m p o r t a n t  p r o b l e m s  r e l a t ed  to  t h e  use of r e c e n t  
h y p o g t y c a e m i c  s u l p h o n a m i d e s  (oral  an t i d i abe t i c s )  a w a i t  
e luc ida t ion .  

F i r s t .  does  t h e i r  a c t i o n  in t h e  i n t a c t  a n i m a l  d e p e n d  on  
t he  p resence  of  i n su l in  or  f u n c t i o n i n g  p a n c r e a t i c  fl-cells. 
Secondly,  can  these  s u b s t a n c e s  u n d e r  c e r t a i n  c i r cum-  
s t ances  exe r t  a n  u n f a v o u r a b l e  effect  on  t h e  m e t a b o l i s m  of 
fl-cells *, 2 

1 W. CREUTZFELDT, Dtseh. med. X~*sehr. 1956, 841. 
2 R. LI~WNE, Ann. N.Y. Acad. Sci. 71, ~291 (1957). 

In  our  p rev ious  work,  we found  t h a t  t he  b lood level  of 
r educed  g l u t a t h i o n e  is no t  a f fec ted  b y  t he  a d m i n i s t r a t i o n  
of BZ-55 a, as i t  is t he  ease w i t h  some k n o w n  d i abe togen ic  
s u b s t a n c e s  4. On t he  o t h e r  h a n d ,  we obse rved  t h a t  in r a t s  
t h e  d iabe togen ic  effect  of a l l oxan  a f t e r  t he  a d m i n i s t r a t i o n  
of BZ-55  was increased  3. I n  t he  p r e s e n t  paper ,  we r e p o r t  
o b s e r v a t i o n s  of t he  same  effect  in  mice  a n d  a t i m e  ana lys i s  
of th i s  p h e n o m e n o n ,  i.e. we i n v e s t i g a t e d  t h e  in f luence  of 
t h e  t i m e  of BZ-55 a d m i n i s t r a t i o n  in  a c u t e  a n d  ch ron ic  
e x p e r i m e n t s .  

W h i t e  mice  ( s t ra in  H),  k e p t  u n d e r  s t a n d a r d  c o n d i t i o n s  
a n d  fed on  a L a r s e n  mix tu re ,  were  used.  BZ-55  in sus-  
p e n s i o n  ( l n v e n o l  Hoechs t )  was  a d m i n i s t e r e d  o ra l ly  
1000 m g / k g  in t h e  a c u t e  a n d  500 m g / k g  in  t h e  c h r o n i c  
e x p e r i m e n t .  A l loxan  was  p r e p a r e d  b y  o x i d a t i o n  of h a r b i -  
tu r i c  acid ~. Blood  s u g a r  was  e s t i m a t e d ,  us ing  a mod i f i c a t i on  
of Somogy i -Ne l son ' s  m e t h o d  s. 

A t o t a l  of 160 mice  were  d iv ided  i n to  8 groups.  I n  t h e  
f i rs t  g roup  t he  a n i m a l s  rece ived  a dose of 1000 m g / k g  of 
BZ-55  only,  a d m i n i s t e r e d  b y  tube .  T h e  second "group 
rece ived  a l t oxan  10 ra in  p r io r  to  t h e  a d m i n i s t r a t i o n  of 
BZ-55,  t he  t h i rd ,  four th ,  a n d  f i f th  g r o u p  a I loxan  2, 6, a n d  
24 h a f t e r  t h e  BZ-55.  To  t he  s i x t h  a n d  s e v e n t h  group,  we 
a d m i n i s t e r e d  doses of BZ-55  of 500 m g / k g  per  diem for  
one  or  t h r e e  weeks respec t ive ly .  24 h a f t e r  t he  l a s t  dose of 
BZ-55,  t h e y  were  also g iven  a l loxan.  T h e  mice  in t he  
e i g h t h  g r o u p  rece ived  a t loxan  only .  T h e  a n i m a l s  in  all  
g roups  were fas ted  for  6 h before  t h e  e x p e r i m e n t  a n d  were  
fed ha l f  a n  h o u r  a f t e r  t h e  a d m i n i s t r a t i o n  of a l toxan .  As a 
c r i t e r ion  of d i abe togen i c  po tency ,  we e s t i m a t e d  t he  b lood  
s u g a r  level on  t h e  3 rd d a y  a f t e r  t h e  a d m i n i s t r a t i o n  of 
a l loxan  ( the  an ima l s  were  fas ted  for 6 h before  e s t i m a t i n g  
t he  b lood sugar) ,  t h e  p e r c e n t a g e  of  d i abe t i c  a n i m a l s  (i.e. 
w i t h  a b lood suga r  level  a b o v e  250 mg) a n d  the  m o r t a l i t y  
r a t e  d u r i n g  t en  days .  

The  a d m i n i s t r a t i o n  of BZ-55 a lone  caused  a d rop  of the  
b lood suga r  f rom the  ave rage  va lue  of 1 3 0 m g %  to  
100 m g %  in 2 h, 95 r ag% in 4 h, 85 r a g %  in 6 h, a n d  to  
115 rag% in 24 h. 

The  o t h e r  resu l t s  are  s u m m a r i z e d  in t h e  Table .  The  
max ima l ,  s t a t i s t i ca l ly  h i g h l y  s igni f icant ,  p o t e n t i a t i o n  of 
t h e  d i abe togen ic  effect  of a l l oxan  was found  d u r i n g  t he  
2 nd a n d  6 th h o u r  a f t e r  t he  a d m i n i s t r a t i o n  of BZ-55. I n  
t he  o t h e r  t ime  in te rva l s ,  t he re  was a t e n d e n c y  t o w a r d s  
d e t e r i o r a t i o n  of t he  d iabe tes .  I n  t h e  g roup  where  BZ-55  
was  a d m i n i s t e r e d  for 3 weeks, t h e  b lood  suga r  level  was 
h i g h e r  t h a n  in t h e  con t ro l  group,  t h e  di f ference b e i n g  
s t a t i s t i ca l ly  s igni f icant .  

I t  is k n o w n  t h a t  a l loxan  ac t s  as a se lec t ive  poison  on  
fl-cells of t h e  pancreas .  I t s  tox ic i ty ,  however ,  depends  to  
a cons iderab le  degree  on  t he  f u n c t i o n a l  s t a t e  of t h e  fl-cells. 
T h u s  e. g. in f a s t ing  r a t s  7, in  r a t s  fed on  a h i g h - f a t  d ie t  ~, or  
a f t e r  the  a d m i n i s t r a t i o n  of exogenous  insu l in  in  mice  9, t h e  
d i abe togen ic  effect  of a l l oxan  is e n h a n c e d .  T h e  (/-cells 
d e g r a n u l a t e  u n d e r  these  c o n d i t i o n s  a n d  t h e  p a n c r e a s  
c o n t a i n s  less e x t r a c t a b l e  insul in.  I t  is genera l ly  be l ieved 
t h a t  u n d e r  these  c i r c u m s t a n c e s  t he  S-cells a re  less ac t ive  xo. 
Converse ly ,  r e a l i m e n t a t i o n  a f t e r  f a s t i ng  4,9 glucose ad -  

B. MOStNGER, unpublishc*t results. 
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