
h a v i n g  a n  ax ia l  p e r i o d i c i t y  of 200 ~ .  Th i s  is in  exce l l en t  
a g r e e m e n t  w i t h  t h e  ac ia l  p e r i o d i c i t y  of 198 A f o u n d  b y  
low-ang le  X - r a y  i n v e s t i g a t i o n  (Mc ARTHUIq BEAR 9) Of 
e -ke ra t i n .  

A. BAIRATI, B. PENNIS, a n d  
G. FRIGER~O 

Institute o/ Anatomy,  University o/ Milan, Italy,  
]'zdy 22, 1956. 
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Zusammen/assung 

G l i a f a s e r n  w u r d e n  c h e m i s c h  u n d  r g n t g e n o g r a p h i s e h  
n n t e r s u c h t .  Aminos{~ureana lyse  u n d  U l t r a v i o l e t t - A b -  
s o r p t i o n  e r l a u b e n  Io lgende  F e s t s t e l l u n g e n  : Die  y o n  \VIL- 
KE u n d  KIRCttEtz a n g e n o m m e n e  I d e n t i t g t  v o n  Glia-  
f a se rn  u n d  F i b r i n  k a n n  n i c h t  bes t~t t ig t  w e r d e n ;  die Glia  
w i d e r s t e h t  e iner  0,1 n N a O H  L 6 s u n g  bet  100°C, w i ih r end  
F i b r i n  u n t e r  d e n  g le i chen  B e d i n g u n g e n  r a sch  geli3st 
w i rd ;  a u s s e r d e m  s ind  Gl ia  u n d  F i b r i n o g e n  h i n s i c h t l i c h  
A m i n o s ~ i u r e k o m p o n e n t e n  u n d  U V . - A b s o r p t i o n  voll-  
s t~nd ig  v e r s c h i e d e n .  E s  b e s t e h e n  d a g e g e n  i n t e r e s s a n t e  
~a.hnlichkeiten zwi schen  Gl ia  u n d  K e r a t i n e n :  U V . - A b -  
s o r p t i o n  de r  Gl i a  u n d  des  m e n s c h l i c h e n  H a a r k e r a t i n s  
s ind  fas t  i den t i s ch .  G l i a f a se rn  e n t h a l t e n  v e r s c h i e d e n e  
A m i n o s / i u r e n  ( G l u t a m i n s g u r e ,  A s p a r a g i n s g u r e ,  Val in ,  
P h e n y l a l a n i n ,  Glycin)  in  ~ihnl ichen M e n g e n  wie die 
K e r a t i n e .  

F e r n e r  f i n d e n  s ich i m  G l i a g e w e b e  L ipo ide  zu e t w a  
15% des  T r o c k e n g e w i c h t e s .  Die  r 6 n t g e n o g r a p h i s e h e  
U n t e r s u c h u n g  b e s t g t i g t  die G e g e n w a r t  y o n  L i p o i d e n  
u n d  weis t  den  P r o t e i n e n  de r  Glia  die a - K o n f i g u r a t i o n  
de r  k - e - m - f - G r u p p e  de r  fase r igen  P r o t e i n e  zu. G l i a f a se rn  
e r le iden  d u r c h  S t r e c k u n g  im W a s s e r d a m p f  eine t y p i s c h e  
a - f l - U m w a n d l u n g .  

1. Me ARTliUR, Nature 15Z, 38 (1943). - R. S. B~.aR, J. Amer. 
chem. Soe. 65, 178.1 (1943). 

c o n t a i n s  a v e r y  m a r k e d  a m o u n t  of a l b u m i n - l i k e  p r o t e i n s  
(peak  5). T h e  p a t t e r n  of so lub le  c y t o p l a s m i c  p r o t e i n s  
f r o m  f a t t y  l ivers  looks s imple r  t h a n  t h o s e  f r o m  n o r m a l  
cells a n d  i t  o n l y  e x h i b i t s  t h r ee  peaks  (Fig. 3). 
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[15. X. 1956] Kurze Mitteilungen - Brief Reports 38.5 

Hgure t, 
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T h e  resu l t s  o b t a i n e d  w i t h  n o r m a l  l ivers ,  p a r t i c u l a r l y  
t h e  v e r y  low a m o u n t  of a l b u m i n - l i k e  p ro te ins ,  are  in  
a g r e e m e n t  w i t h  t h e  f i nd ings  of p r e v i o u s  a u t h o r s  c o n c e r n -  
ing r a t  l iver  (GIGANTE et al.% I)EMLING 5, DEMLING8), 

P a p e r  E l e c t r o p h o r e s i s  o f  C y t o p l a s m i c  P r o t e i n s  
F r o m  N o r m a l  a n d  P a t h o l o g i c a l  L i v e r  C e l l s  ~ 

Thi s  r e p o r t  dea ls  w i th  t he  e l e c t r o p h o r e t i c  s e p a r a t i o n  
on p a p e r  of c y t o p l a s m i c  so luble  p r o t e i n s  f r o m  n o r m a l  
l iver  cells a n d  f rom cells a f f ec t ed  b y  v a c u o t a t i o n  or  f a t t y  
d e g e n e r a t i o n .  Cell v a c u o l a t i o n  of t h e  l iver  was  p r o d u c e d  
a c c o r d i n g  to  PmHOTKA-% F a t t y  l iver  was  i nduced  b y  
c a r b o n  t e t r a c h t o r i d e .  T h e  t e c h n i q u e  of ADJUTANTIS ~ for  
the  e x t r a c t i o n  of t h e  c y t o p l a s m i c  p r o t e i n s  was i m p r o v e d  
by  p e r f u s i n g  t h e  l iver  in o rde r  to  r e m o v e  c o m p l e t e l y  the  
b lood  p ro te ins ,  a n d  b y  us ing  u l t r a f i l t r a t i o n  u n d e r  a 
p ressure  of 6 -8  a r m  of n i t r o g e n  i n s t e a d  of t h e  d ia lys i s  
to  m i n i m i z e  p r o t e i n s  d e n a t u r a t i o n .  

F igure  1 shows  t he  e l e c ( r o p h o r e t i c  p a t t e r n  of so lub le  
p ro t e in s  f rom n o r m a l  l iver  cells. T h e  four  peaks  h a v e  
been  n u m b e r e d  in o rde r  of mob i l i t y .  S o m e t i m e s  t he  
p a t t e r n  shows  a new m o d e r a t e  peak ,  w h i c h  is to  be 
r e l a t ed  to  a n  a l b u m i n - l i k e  p ro t e in .  

P a t t e r n  of c y t o p l a s m i c  p r o t e i n s  e x t r a c t e d  f rom vac -  
uo la t ed  l ive r  cells is s h o w n  in F i g u r e  2. T h e  p a t t e r n  

7 

Figure 2. 

1 This investigation was aided by a grant from the "Consiglio 
Nazionale delle Rieerche". 

-0 J. PlCtmTKA, Beitr. path. Anat. 107, 117 (19.t2). 
a G. Ar)JUTANTIS, Nature 173, 539 (195-1); 174, 105,1 (1954). 

¢ D. GmA~'TE, M. CAeO~'E, and A. Rosst-EsPAONET, Riv. Infort. 
Mal. prof. 2, 3 (1954). 

5 L. DEMLING, Klin. \Vschr. 30, 71 {1952). 
L. DEMLING, Z. gcs. exp. Med. 122, 4|6 {1951). 
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h u m a n  l iver  (HENNING, DEMLING, a n d  KINZLMEIER ?) 
a n d  r a b b i t  l iver  (SoRoF a n d  COHENS), 

2 

( 

3 

Figure 3. 

T h e  a l b u m i n - l i k e  p e a k  s h o w n  b y  v a c u o l a t e d  cells 
p a t t e r n  m a y  be  due  to  a s lower  re lease  of p ro t e in s ,  
p r o d u c e d  b y  liver,  to  b lood  or  to  a d e p o l y m e r i z a t i o n  of 
l a rge  molecu les  i n t o  sma l l e r  ones.  I t  s eems  un l ike ly ,  on  
t h e  o t h e r  h a n d ,  t h a t  t h o s e  a l b u m i n - l i k e  p r o t e i n s  de r ive  
f r o m  p l a s m a ,  b e c a u s e  no  inc rease  of cel l  p e r m e a b i l i t y  
h a s  b e e n  f o u n d  in  cell v a c u o l a t i o n  b y  h y p o x i a  (HoPPS 
a n d  LEWIS 9, LAWLESS a n d  VAN LIERE 1°, BASSI a n d  
BERNELLI-ZAZZERA11). 

So fa r  as  t h e  r e su l t s  o b t a i n e d  w i t h  f a t t y  l ive rs  a re  
c o n c e r n e d  g r e a t e r  u n i f o r m i t y  of m i g r a t i o n  of t h o s e  frac-  
t ions  w h i c h  c o r r e s p o n d  to  t h e  f l -g lobul ins  is obse rved .  
T a k i n g  i n t o  a c c o u n t  t h a t  t h e  f l -g lobul ins  eas i ly  b i n d  t h e  
t ip ids  t o  f o r m  l ipopro te ins ,  i t  is poss ib le  t o  s u p p o s e  t h a t  
t he  excess  of n e u t r a l  f a t s  ins ide  t h e  cells modi f ies  t h e  
sur face  s t r u c t u r e  of s u c h  a p ro t e in .  

G. DI SABATO 

Institute o/ General _Pathology, University o/ Milan, 
Italy, July 70, 7955. 

t~iassunto 

Viene  s t u d i a t o  il c o m p o r t a m e n t o  e l e t t r o fo r e t i co  su 
c a r t a  del le  p r o t e i n e  ce l lu la r i  di  l e g a t o  n o r m a l e  ed  in 
degene raz ione  v a c u o l a r e  e grassa .  Nei  f e r o g r a m m i  di  

7 N. HENNING, L. DEMLING, and H. KINZLMEIER, Klin. Wschr. 
31, 435 (1953}. 

a S. SOROF arid P. P. COHEir, Fed. Proc. 8, 254, (1949). 
H. C. HoPPs and J. H. LEwes, Amer. J. path. 28, 8~9 {1947). 

I0 j .  L. LAWLESS and J. H. VAN LIERE~ Amer. J. Physiol. 149, 
103 (1947). 

n M. BAssi and A. BER.~ELL~-ZAZZERA, Exper. 11, 264 (1955). 

f ega t i  in  d e g e n e r a z i o n c  v a c u o l a r e  si h a  la  c o m p a r s a  di 
u n a  b a n d a  di  t i po  a l b u m i n i c o ,  che  n o n  c o m p a r e  nei 
f e r o g r a m m i  no rma l i .  I f e r o g r a m m i  di  fega t i  in  degene ra -  
z ione  g ra s sa  si r i v e l a n o  pifl sempl ic i  di  quel l i  n o r m a l i  per  
la  m a n c a n z a  di  u n a  b a n d a  di t i po  g lobul in ico .  Ques t i  
r i s u l t a t i  v e n g o n o  b r e v e m e n t e  discussi .  

L'influence de d ivers  m6tabo l i t e s  g luc id iques  sur 
l ' intensit6 respirato ire  du test icule  de rat blanc 

L ' i n f l u e n c e  de  d ive r s  m 6 t a b o l i t e s  s u r  la r e s p i r a t i o n  
t i s su l a i r e  du  r a t  a fa i t  l ' o b j e t  de  m u l t i p l e s  t r a v a u x .  Le 
foie, le re in ,  l ' enc6pha l e ,  le musc le  e t  p lus  s p 4 c i a l emen t  
le d i a p h r a g m e  o n t  4t6 6 tudi6s  de ce p o i n t  de  vue .  Peu  de 
r e c h e r c h e s  de  ee t  o rd re  o n t  6t6 eonsae r6es  ~t l ' en semble  
d u  tes t i cu le .  I1 n o u s  a p a r u  u t i l e  de  r e p r e n d r e  ce t te  
q u e s t i o n  en  t e n a n t  c o m p t e  6 g a l e m e n t  de la compos i t i on  
c h i m i q u e  du  l iqu ide  s 6 mi n a l  des  m a m m i f 6 r e s  qu i  se 
t r o u v e  ~t re  p a r t i c u l i 6 r e m e n t  r i che  e n  f ruc tose  e t  en  acide 
c i t r ique .  

C o m p t e  t e n u  de  l eu r  n o m b r e  d ' a t o m e s  de  c a r b o n e  et  
de  leur  i n t e r c o n v e r t i b i l i t 6  poss ib le ,  du  moins ,  p o u r  cer- 
r a ins  d ' e n t r e  eux,  n o u s  a v o n s  choisi ,  d a n s  ce bu t ,  le 
glucose,  le f ruc tose ,  Ie c i t r a t e  g la  c o n c e n t r a t i o n  0,55 
mM, le p y r u v a t e  ~ 1,10 m M  et  le s a c c h a r o s e  h 0,275 raM. 

L a  m 6 t h o d e  de  \ ¥ a r b u r g  nous  a i n d i q u 6  l ' o x y g 6 n e  con- 
s o m m 6  d u n s  le mi l i eu  t 6 m o i n :  le s 6 r u m  de  K r e b s - R i n g e r  
p h o s p h a t 6 ,  n o n  glucos6 e t  p r 6 a l a b l e m e n t  oxyg6n6.  La 
t e m p 6 r a t u r e  du  b a i n  fur  m a i n t e n u  g 38 °, la  f rdquence  
d ' a g i t a t i o n  des  fioles e o r r e s p o n d a i t  g 104/105 osc i l la t ions  
p a r  m i n u t e  avec  u n e  a m p l i t u d e  d ' e n v i r o n  3,5 cm.  E n t r e  
la  m o r t  de l ' a n i m a l  e t  le d 6 b u t  des  m e s u r e s  s ' 6cou la i t  I h, 
les l ec tu re s  m a n o m 4 t r i q u e s  s ' e f f e c t u a n t  t o u t e s  les 15 rain. 
L ' a n i m a l  a s s o m m 6  e t  d6capi t6 ,  les t e s t i cu les  s o n t  pr6- 
tev4es r a p i d e m e n t .  C h a q u e  o r g a n e  es t  p a r t a g 6  en  q u a t r e :  
d e u x  f r a g m e n t s  s e r v e n t  ~ 6 t a b l i r  le po ids  sec, les deux 
a u t r e s  s o n t  ut i l i s6s  p o u r  l ' exp6r ience .  Nos op6ra t ions  
p o r t a i e n t  su r  des  f r a g m e n t s  d ' u n  po ids  sec v a r i a n t  en t re  
17 e t  20 rag, l e n t  d i l a c 6 r a t i o n  se f a i s a n t  d a n s  la fiole de 
W a r b u r g .  Nos r 6 s u l t a t s  p o r t a i e n t  su r  96 6chan t i l lons  
pr61ev6s sur  des  r a t s  b l a n e s  de souche  C o m m e n t r y  et 
a y a n t  re~u u n  r6g ime  a l i m e n t a i r e  4qui l ibr6 .  L ' i n t en s i t 6  
r e s p i r a t o i r e  s ' e x p r i m a i t  so i t  en  Oo~ ( ram a d 'oxyg6ne  
c o n s o m m 6  p a r  m i l l i g r a m m e  de t i s su  sec et  p a r  heure),  
so i t  en  Uo2 ( ram s d 'oxyg&ne c o n s o m m 6  p a r  m i l l i g r a m m e  
de  po ids  sec d u n s  u n  t e m p s  donn6) .  

Augmeatation en % 

:L-< 

Pyruvate Glucose Fructose. Citrate Saecharosc 

Fig. 1. 
Action des diff~rents substrats sur les O0~ du tissu testiculaire de Rat. 

Les  d i f f6 ren t s  m 6 t a b o l i t e s  u t i l i s6s  o n t  p r o v o q u 6  une 
a u g m e n t a t i o n  de  la  c o n s o m m a t i o n  d ' o x y g ~ n e  (voir 


