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v a r i a t i o n  as obse rved  v i sua l ly  w i t h  c y t o c h e m i c a l  t e s t s  2°. 
Succinic  d e h y d r o g e n a s e  a c t i v i t y  seems to be  t he  h i g h e s t  
in  5 th  i n s t a r  l a rva .  

I t  h a s  been  s h o w n  r e c e n t l y  b y  FUKUDA et  al.2~ t h a t  
70% of t h e  s i lk  p r o t e i n  in  B. mori is de r ived  d i r ec t ly  f rom 
t h e  p ro t e in s  of m u l b e r r y  leaves  b u t  t he  r e m a i n i n g  30% is 
s y n t h e s i z e d  f rom the  t i ssue  p ro t e in s  of t h e  l a rvae .  T he  
l a t t e r  syn thes i s  occurs  on ly  a f t e r  t h e  7 t h  da?} of t h e  5 th  
i n s t a r  l a rva .  

T h u s  i t  c an  be  conc luded  f rom t h e  a b o v e  ev idence  t h a t  
u p  to  a b o u t  t h e  midd le  of 5 th  i n s t a r  t h e r e  is l ip id  syn-  
thes i s  a n d  s to rage  in t h e  cells of t he  si lk g lands  (h igh  l ipase 
a c t i v i t y  b u t  low succinic  d e h y d r o g e n a s e  act ivi ty~°) ,  whi le  
d u r i n g  t he  las t  p h a s e  of t h e  5 th  i n s t a r  a n d  ea r ly  cocoon-  
f o rming  l a rvae  t h e r e  is l ipid deple t ion .  I t  wou ld  a p p e a r  
t h a t  these  l ipids  are  r equ i r ed  for t i le  s y n t h e s i s  of 30% of 
t h e  si lk p ro t e in s  f rom t h e  l a rva l  t i s sue  p ro t e in s  21, p r o b a b l y  
for  t h e  p r o d u c t i o n  of e n e r g y  for  s ec r e to ry  m e t a b o l i s m  as 
t h e r e  a re  no  l ipids  p r e s e n t  in  t h e  sec re t ion  itself.  

L a s t l y  i t  m a y  be  p o i n t e d  o u t  t h a t  ev idence  is a c c u m u -  
l a t i ng  in  f a v o u r  of l ipids  p r o v i d i n g  t h e  fuel for c e r t a i n  t y p e  
of m e t a b o l i c  a c t i v i t y  22, 23. Could i t  be  t h a t  t he  v is ib le  con-  
s u m p t i o n  of l ip ids  d u r i n g  a s ec r e to ry  cycle in  t h e  exocr ine  

cells of v e r t e b r a t e  p a n c r e a s  (and  also o t h e r  cells) obse rved  
b y  KANWAR a n d  BAKER~4 also mee t s  t h e  same  pu rpose  ? 

Rdsumd. D a n s  les g landes  s6ricig~nes des roues de la  
cheni l le  du  Bombyx mori, les l ipides s u d a n o p h i l e s  s ' accu-  
m u l e n t  p r o g r e s s i v e m e n t  jusqu'5,  la  5e m u e  e t  s ' 6 p u i s e n t  
c o m p l ~ t e m e n t  p e n d a n t  la  f o r m a t i o n  du  cocon.  U n e  6rude  
s y s t 6 m a t i q u e  des d ivers  sys tbmes  d ' e n z y m e s  m o n t r c  que  
les l ip ides  f ou rn i s s en t  p a r  o x y d a t i o n - r 6 d u c t i o n  l '6nerg ie  
n6cessai re  au  m 6 t a b o l i s m e  s6cr6toire  des cellules des  
g landes  p e n d a n t  les derni~res  roues. 
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Agar Electrophoresis of Soluble Proteins Isolated 
from Cellular Fractions of Regenerating Guinea- 

Pig Liver 

T h e  changes  occur r ing  in r e g e n e r a t i n g  r a t  l ive r  so luble  
p ro t e in s  h a s  b e e n  wide ly  s t u d i e d  b y  m e a n s  of p a p e r  
e lec t rophores is .  

GUIDOTTI a n d  CLERICI 1 a n d  GUIDOTTI e t  al. 2 h a v e  
s h o w n  t h a t  s imple  p r o t e i n s  are  p r ac t i c a l l y  u n m o d i f i e d  
a f t e r  p a r t i a l  h e p a t e c t o m y ,  whi le  t h e  per iodic  ac id -Sch i f f  
s t a i n i n g  f r ac t ions  were  f o u n d  to  be  m a r k e d l y  decreased.  

Othe rwise  a decrease  of t he  a l bum i n - l i ke  p e a k  was found  
b y  DE LAMIRANDE et  al. 3,, in  t he  m i t o c h o n d r i a l  f rac t ion .  

Since t h e  a g a r  gel e lec t rophores i s  is v e r y  a d v a n t a -  
geous in  o b t a i n i n g  a n  i m p r o v e d  d i s p l a c e m e n t  of t h e  
soluble  ce l lu lar  p ro t e in s  ~, we h a v e  s t ud i ed  t h e  p r o t e i n  p a t -  
t e r n  of r e g e n e r a t i n g  l iver  b y  m e a n s  of t h i s  t e c h n i q u e .  I n  
t h e  p r e s e n t  p a p e r  resu l t s  are  r e p o r t e d  on  t h e  f r a c t i o n a t i o n  
of gu inea -p ig  l iver  soluble  p ro te ins ,  i so la ted  f rom nuc lear ,  
m i t o c h o n d r i a l  a n d  c y t o p l a s m a t i c  f rac t ions .  

Material and Methods. Male guinea-pigs ,  of a b o u t  2 3 0 -  
270 g, E n g l a n d  s t ra in ,  were  p a r t i a l l y  h e p a t e c t o m i z e d  
( a b o u t  1/2 of t h e  t o t a l  l iver) ,  a cco rd ing  to  HIGGINS a n d  
ANDERSON s, a n d  ki l led a f t e r  24, 48, 72 h a n d  6, 8 days .  

T h e  pe r fus ion  of t h e  l iver  was  ca r r i ed  o u t  a t  4 C ° w i t h  
t h e  fo l lowing so lu t ion :  NaC1 0.094 Mol, p h o s p h a t e  bu f f e r  
p H  7.4 0.012 Mol, e t h y l e n e - d i a m i n e t e t r a - a c e t i c  ac id  
0.011 Mol, glucose 0.046 Mol. 

N u c l e a r  a n d  m i t o c h o n d r i a l  f r ac t ions  were  o b t a i n e d  b y  
d i f fe ren t i a l  c e n t f i f n g a t i o n s  7,a-10. T he  soluble  p ro t e in s  
h a v e  been  i so la ted  a f t e r  t h e  d i s r u p t i o n  of nuc l ea r  a n d  
m i t o c h o n d r i a l  m e m b r a n e s  b y  m e a n s  of r e p e a t e d  freezings 
a n d  t h a w i n g s .  

Af te r  dyalisis ,  c e n t r i f u g a t i o n  (for r e m o v i n g  p r o t e i n s  
w h i c h  are  inso lub le  in  sa l t - f ree  wa te r )  a n d  f reez ing-dry ,  
t h e  m a t e r i a l  was  d isso lved  in t he  buf fe r  so lut ion,  a t  t h e  
c o n c e n t r a t i o n  of a b o u t  3 - 4 % .  

The  t e c h n i q u e  of a g a r  e l ec t rophores i s  of GRABAR 11 was  
e s sen t i a l ly  fol lowed.  

Results. F o r  t h e  nuc l ea r  f r ac t ion  of n o r m a l  l iver  10 com-  
p o n e n t s  h a v e  b e e n  o b s e r v e d :  1 in  a l b u m i n ,  1 in  ~l-glo- 

bu l in ,  2 in  ~2-globulin, 4 in  f l-globulin a n d  2 in  7 -g lobul in  
zone.  I n  Tab le  I are  r e p o r t e d  t h e  p e r c e n t u a l  a m o u n t s  of 
d i f f e ren t  p r o t e i n  f rac t ions .  

Af t e r  h e p a t e c t o m y  two  d i s t i n c t  c o m p o n e n t s  in  pre-  
a l b u m i n  zone a p p e a r e d  (a f te r  24 h, w i t h  a m a x i m u m  
a f t e r  3 days ) ;  m o r e o v e r  a n  increase  of t he  a l b u m i n - l i k e  
f rac t ion ,  a n d  a decrease  of t h e  c o m p o n e n t s  c o r r e s p o n d i n g  
to  fl- a n d  y-globul ins ,  ha s  b e e n  obse rved .  

F o r  t h e  m i t o c h o n d r i a l  p r e p a r a t i o n ,  7 c o m p o n e n t s  in  t h e  
n o r m a l  l iver  were obse rved  : 1 in  a l b u m i n ,  1 in  cq-globulin,  
2 i n  c%-globulin, 3 in  f l -globulin zone;  no  c o m p o n e n t  
a p p e a r e d  in  t h e  v -g lobu l in  zone.  T h e  e l ec t rophore t i c  

Tab. I. Percentual amounts of the soluble proteins isolated from 
regenerating guinea-pig liver nuclear fraction 

Pre- Albumin Globulins 
albumin ~1 ~ fl 

Normal liver 0.03 22.0 15.3 33.3 24.0 7.0 
After 24 h 2.3 24.1 23.2 28.1 20.0 2.3 
After 72 h 10.4 30.5 10.5 30.6 17.0 1.0 
After 6 days 8.6 27.8 10.9 30.1 21.1 1.5 
After 8 days 0.4 22.1 13.7 31.5 31.5 1.O 
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Tab. IL Percentual amounts of the soluble proteins isolated front 
regenerating guinea-pig liver mitochondrial fraction 

Pre- Albumin Globulins 
albun-dn ~i ~ fl 7 

Normal liver 0.03 28.0 28.0 35.3 8.7 - -  
After 24 h 1.2 26.7 18.5 38.9 14.0 0.7 
After 7'2 h 4.9 31.3 11.7 31.8 19.8 1.2 
After 6 days 1.0 21.9 13.4 3 5 . 3  21.9 6.5 
After 8 days - -  16.6 14.7 36.0 3~.7 - -  

Tab. IIL Percentual mnounts of the soluble proteins isolated from 
regenerating guinea-pig liver cytoplasmatic fraction 

Pre- Albumin Globulins 
albumin ~x i ~X~ /5 7 

Normal liver 0,9 22.̀ 2 17.5 33.4 18.4 7.6 
After 24 h 3.3 98.2 10.5 ~ 5 . 3  25.1 7.6 
After 7"2 h `2.2 25.7 9.6 29.2 26.7 6.6 
After 6 days 2.8 27.2 9.6 29.0 25.6 5.8 
After 8 days 1.2 19.8 8.6 22.8 40.0 7.6 
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Fig. ~. Electrophoretio patterns of soluble proteins isolated from the 
mitochondrial fraction of regenerating guinea-pig liver. Preparation 
according to HOOEBOO~t and SCHNEIDER, Buffer: sodium barbiturate 
0,065 Mol; hydrochloric acid 0,017 Mol (pH 8.2,Aortic strength ~t = 
0.05). Vlcm 6.4 ; mA/cm 2.5 for 7 h. Staining with Amidoschwarz 10B. 
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Fig, I. Electrophorctic patterns of soluble proteins isolated from the 
nuclear fraction of regenerating guinea-pig liver. Preparation accord- 
i n g t o  HOGEBOOM and SCR~EIDER. Buffer: sodium barbiturate 
0.065 Mol; hydrochloric acid 0.017 Mot (pH 8.2, ionic strength ~ 
0.05). V[cm 6.4; mA[cm '2.5 for 7 h. Staining with Amidoschwarz 10B, 
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Fig. 3. Electrophoretic patterns of soluble prote]ns isolated from the 
cytoplasmatic fraction of regenerating guinea-pig liver. Preparation 
according to HOO~BOOM and SCHNEIDER, Buffer: sodium barbiturate 
0.065 Mol; hydrochloric acid 0,017 Mol (pH 8.~; ionic strength ~ = 
0.05). V/cm 6.4; mA/cm 2,5 for 7 h. Staining with Amidoschwarz 10B. 

p a t t e r n s  of t h e  h e p a t e c t o m i z e d  guinea-pigs  showed  a 
m a r k e d  increase  of t he  less d ispersed  fract ions,  a f te r  6 a n d  
8 days.  The  appea rance  of a smal l  p r e a l b u m i n  c o m p o n e n t  
was  also n o t e d  for  t he  mi tochondr i a l  p repara t ion ,  a f ter  
72 h (Table II). 

T h e  combined  s u p e r n a t a n t s  ob t a ined  in t he  isolat ion 
of mi tochondr i a ,  t h a t  we h a v e  called ' cy t6p la sma t i c  frac-  
t ion ' ,  con ta in  mic rosomes  w i t h  t h e  soluble ma te r i a l  of the  
h o m o g e n a t e s ;  s ince th i s  p r e p a r a t i o n  was  also s u b m i t t e d  
to  r e p e a t e d  freezings a n d  thawings ,  t h e  microsomia l  
p ro t e ins  were  largely  ex t r ac t ed .  

This  p r e p a r a t i o n  showed,  in  t h e  n o r m a l  liver, 10-12 
well def ined c o m p o n e n t s ,  w i t h  t he  pe rcen tua l  a m o u n t s  
r epo r t ed  in Table  I .  

I n  t h e  r egene ra t ing  l iver all  t he  c o m p o n e n t s  w i th  a 
mob i l i t y  co r re spond ing  to  p rea lbumin ,  a lbumin  and  /5- 
globulin peaks  were  found  to  be increased,  while  a 
decrease  of t he  ~l-and a2-globulin f rac t ions  was  observed .  

The  m o s t  s t r ik ing  resu l t  was  r ep re sen ted  b y  the  ap-  
p ea r an ce  of  a new c o m p o n e n t ,  wh ich  migra tes  b e t w e e n  
r -  a n d  7-globulin f ract ions ,  w i th  a grea t  ev idence  a f te r  
24 and  72 h. 

The  f ind ing  of t h e  increase  of p r e a l b u m i n  and  a l b u mi n  
c o m p o n e n t s  in t he  nuc lea r  p ro te ins  p r epa ra t i on ,  occur-  
r ing  24 and  72 h a f t e r  h e p a t e c t o m y ,  m a y  sugges t  a 
re la t ion  w i t h  t he  increase of D N A  nuc lea r  co n t en t ,  
obse rved  by  TSUBOI e t  al. i~,Is. 

Otherwise ,  t h e  m a r k e d  increase  of t h e  less d i spersed  
p ro t e in  f rac t ions  for  m i t o ch o n d r i a l  a n d  c y t o p l a s m a t i c  
mater ia ls ,  a n d  the  a p p e a r a n c e  of a n e w  c o m p o n e n t  
be tween /5 -  and  7-zone, could  p r o b a b l y  be  exp la ined  b y  
the  h igher  syn thes i s  of t he  s t r u c t u r e d  c y t o p l a s m  prote ins ,  

13 K. K. Tsvnm et al., Arch. Biochem. Biophys. 48, 275 (1954). 
xa H. O. YOKOYA~IA et al., Cancer Res. 13, 80 (1953). 
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acco rd ing  to  t h e  a u g m e n t e d  n u m b e r  a n d  v o l u m e  of t he  
r e g e n e r a t i n g  l iver  m i t o c h o n d r i a ,  as  o b s e r v e d  b y  T s u B o i  
e t  al.  12 a n d  COSTA e t  al. 1~. 

Riassunto. Gli a u t o r i  h a n n o  s t u d i a t o ,  m e d i a n t e  e le t t ro -  
foresi  su agar ,  il c o m p o r ~ a m e n t o  detle p ro t e ine  sotubi l i  
del le  f raz ion i  ee l lu lar i  i sola te  da l  l ega to  di  c a v i a  in  corso 
di  r igeneraz ione .  

A car ico  del la  f raz ione  nuc l ea t e  e di  que l l a  c i top las -  
m a t i c a  ~ s t a t o  os se rva to  u n  a u m e n t o  p e r c e n t u a l e  dei  
c o m p o n e n t i  p ro te ic i  pifl veloci,  m e n t r e  ne l la  f raz ione  

m i t o c o n d r i a l e  sono  a u m e n t a t i  i c o m p o n e n t i  m e n o  dis-  
persi .  Ne l la  f raz ione  c i t o p l a s m a t i c a  si 6 n o t a t a  la  com-  
p a r s a  d i  u n  n u o v o  c o m p o n e n t e ,  con  ve loc i th  i n t e r m e d i a  
t r a  le fl- e t  le ) ,-globuline.  

P. P. GAZZANIGA and F. R. SONNINO 

Istituto di Patologia Generale della Universit~ di Roma 
(Italy), August 22, 1961. 
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Senkung der K6rpertemperatur bei M~iusen 
durch Librium 

S~imtliche b i s h e r  b e k a n n t e n  p s y c h o t r o p e n  D r o g e n  
s e n k e n  die K S r p e r t e m p e r a t u r  y o n  L a b o r a t o r i u m s t i e r e n ,  
z u m  Beispiel  R e s e r p i n  u n d  S e r o t o n i n  1, z u m  Tei l  a u c h  
L S D - 2 5  ~, fe rner  C h l o r p r o m a z i n  x,~ u n d  a n d e r e  P h e n o -  
t h i a z i n e  s. E i n e  n e u a r t i g e  Droge,  die s ich  in i h r en  ~Vir- 
k u n g e n  v o n  a n d e r e n  T ranqu i l l i z e rn  dad  u rch  un t e r s che i de t ,  
dass  sie die Aggres s iv i t~ t  h e r a b s e t z t ,  ohne  die a l lgerneine 
m o t o r i s c h e  Akt iv i t~ i t  zu bee in t r~ ich t igen  4, s te l l t  ~Li- 
b r ium~ R o c h e  ( 7 - C h l o r - 2 - m e t h y l a m i n o - 5 - p h e n y l - 3 - H - 1 , 4 :  
b e n z o d i a z e p i n - 4 - o x y d - h y d r o c h l o r i d )  dar .  Diese r  U n t e r -  
sch ied  gegeni iber  de r  p h a r m a k o l o g i s c h e n  u n d  t h e r a p e u t i -  
schen  "Wirkung a n d e r e r  T ranqu i l l i ze r  e r l a u b t  die Frage ,  ob  
a u c h  u n t e r  L i b r i u m  eine S e n k u n g  de r  K 6 r p e r t e m p e r a t u r  
e i n t r i t t .  

W'ir  v e r w e n d e t e n  m ~ n n l i c h e  M/iuse v o n  20 g D u r c h -  
s chn i t t sgewich t .  Die  K 6 r p e r t e m p e r a t u r  w u r d e  m i t  d e m  

~E l l ab~-Ger / i t  ( E l e k t r o l a b o r a t o r i e t  K o p e n h a g e n )  gemes-  
sen ;  die R e k t a l f t i h l e r  w u r d e n  e t w a  2 c m  f ief  e inge f i ih r t  
u n d  wAhrend  de r  Messper iode  (2 h) d u t c h  F i x a t i o n  a m  
S c h w a n z  be lassen .  Die  Messung  e r /o lg te  in  I n t e r v a l l e n  
y o n  5 rain.  U m g e b u n g s t e m p e r a t u r :  22,5 ° C. L i b r i u m  w u r d e  
i n t r a p e r i t o n e a l  in  v e r s c h i e d e n e n  Dosen  v e r a b r e i c h t .  

E in ige  E r g e b n i s s e  zeigt  F i g u r  1 ; aus  ih r  wird  e rs ich t l ich ,  
dass  n a c h  h 6 h e r e n  Dosen  e in  ( s igni f ikanter )  Abfa l l  de r  
K 6 r p e r t e m p e r a t u r  u m  e t w a  4°C e in t r i t t .  N a c h  n i ede ren  
Dosen  b l e i b t  de r  Abfa l l  de r  K 6 r p e r t e m p e r a t u r  z u m  Teil  
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Fig. I. Verlauf der KSrpcrtemperatur yon M~usen unter Einfluss yon Librium angegebener Dosierung (Durchschnittswerte von jeweils 
6 Einzelversuchen) im Vergleich zu Kontrolltieren (Durchschnitt yon 5 Einzelversuchen). Ordinate: KSrpertemperatur in °C, Abszisse: 

Zeit in rain. 


