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zuzuschreiben ist. Es  wurden  deshalb Untersuchungen  
durchgefi ihr t ,  in welchen an Stelle des Ex t r ak t e s  ein syn- 
thet isches  Oxy toc in -Pr / ipa ra t  (Syntocinon) zur Verwen- 
dung gelangte,  das yon  anderen  Pr inzipien der  N H  frei ist. 

I n  drei  Versuchsserien wurden  insgesamt  128 aus- 
gewachsene R a t t e n  von  gleichem Gewicht  verwendet ,  die 
eine salzarme N a h r u n g  erhiel ten.  I n  einer Versuchsreihe 
bekamen  die Tiere  Lei tungswasser ,  in den beiden anderen 
eine 2,Spromillige Kochsalz l6sung zu t r inken.  In  jeder  
Versuchsserie  wurden  die Tiere  in 4 Gruppen  yon je 32 ein- 
geteil t .  A m  Versuchs tage  erhiel t  die erste Gruppe sub- 
k u t a n  eine ACA-In jek t ion ,  die zweite  Gruppe  die gleiche 
Dosis ACA und gleichzeit ig 100 m E  Syntocinon,  die dr i t te  
Gruppe  100 m E  Syn toc inon  und  die v ie r te  Gruppe  (die 
Kontrol le)  das L6sungsmi t te l  yon  ACA. Die Ur inmenge  
der  Tiere  wurde  von  4 h vo r  bis 6 h nach  der  Injekt ion.al le  
2 h gemessen und in jeder  Ur inprobe  N a t r i u m  und Kal ium 
mit te ls  F l a m m e n p h o t o m e t e r  bes t immt .  Die ACA-Dosen 
pro R a t t e  be t rugen  3,2 mg, 6,4 mg  und 40 mg. Jede  Dosis 
des ACA und des ACA in Verb indung  mi t  Syntoc inon 
wurde  an 32 Tieren geprfift.  Zwischen zwei Expe r imen ten  
wurden  In te rva l le  von  3 bis 4 R u h e t a g e n  eingeschaltet .  

Die  W i r k u n g e n  des ACA und  des Syntoc inon  (einzeln 
und zusammen  verabreicht)  auf  die Diurese und die Na- 
und K-Aussche idung  k6nnen den Abbi ldungen  1 und 2, 
die einige E x p e r i m e n t e  wiedergeben,  e n t n o m m e n  werden. 
Die st/ irkste Wasser-  und Elek t ro ly taussche idung  wurde 
i m m e r  bei denjenigen Tieren  registr iert ,  die ACA zu- 
s a m m e n  mi t  Syn toc inon  erhiel ten.  Genau wie bei der  Ver- 
wendung  der  N H - E x t r a k t e  summie r t  sich die Wirkung  
des Syntoc inon  und die yon ACA, und zwar sowohl bei den 
Tieren,  die Wasser  zu t r inken  bekamen,  als auch  bei den- 
jenigen,  welehen die NaC1-L6sung verabre ich t  wurde. Die 
Vers t / i rkung der  ACA-beding ten  Wasser-  und Na t r ium-  
ausscheidung durch  100 m E  Syntoc inon  ist  prakt isch  die 
gleiche bei Verwendung  yon  3,2 mg, 6,4 mg oder  40 mg 
ACA pro Ra t te .  Die E inwi rkung  auf  die K-Diurese  war  im 
al lgemeinen weniger  regelm~ssig als die auf  die Na-Di-  
urese. Die s te igernde Wi rkung  von  Syntoc inon  auf  die 
Ausscheidung yon  Wasser  und der  E lek t ro ly t en  Na  und K 
(BERDE und CERLETTI ~, ROSAS et al. 3) wurde  in diesen 
Un te r suchungen  auch besti t t igt .  
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Summary  

Changes in water ,  sodium, and po tass ium excret ion 
following admin i s t r a t ion  of syn the t ic  oxy toc in  (Syntoci-  
non) - -a lone  or  in combina t ion  wi th  ace tazo lamide- -  re- 
semble the  changes t h a t  occur  af ter  an equ iva l en t  dose of 
neurohypophys ia l  ex t r ac t  conta in ing  oxytocin .  Since the 
act ion of Syn toc inon  on wate r  and sodium excret ion is 
mani fes t  when carbonic  anhydrase  in k idney  tissue is fully 
inhib i ted  b y  acetazolamide,  i t  m a y  be  assumed t h a t  the 
mechan i sm whereby  Syntoc inon  increases sodium ex- 
cre t ion is independen t  of carbonic  anhydrase .  Oxytocin  
does no t  affect u l t raf i l t ra t ion  in the  glomerul i  (KRAtTSE 4) 
and would  therefore  appear  to modi fy  the  reabsorpt ion  or 
excre t ion  process in the  tubuli .  
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P a p e r  E l e c t r o p h o r e s i s  of  S o l u b l e  P r o t e i n s  
f r o m  R e g e n e r a t i n g  R a t  L iver  I 

Previous  researches showed t h a t  t he  soluble prote ins  of 
the  regenera t ing  ra t  l iver  exh ib i t  the  same e lec t rophore t ic  
pa t t e rn  as the  normal  ones, thus  ru l ing  ou t  the  presence 
of a preferent ia l  reserve pro te in  pool  a m o n g  the  soluble 
l iver  proteins (SOROF, CLAUS, and  COHEN*). However ,  
these e lect rophoret ic  analyses  did no t  t ake  in to  accoun t  
the  behav iour  of the  o ther  complex  pro te in  groups,  l ike 
the carbohydra tes  bound  ones, which  appea r  to p l a y  an  
impor t an t  role dur ing any  tissue prol i fera t ion (GERSH and  
CATCHPOLE 3, CATCHPOLE 4, EUGEL~). 

The  present  s tudy,  carr ied ou t  by  a sui table  m e t h o d  of 
prepara t ion  and analysis of the  l iver  proteins,  deals w i th  
the  soluble proteins  and g lycoprote ins  changes  occur r ing  
during the  l iver  growth  af ter  the  par t i a l  h e p a t e c t o m y .  
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Fig.1.--Paper electrophoretic pattern I of soluble proteins of resting 
and regenerating rat liver. (a) Resting; (b) 24 h; (c) 60 h; 

(d) 240 h; (e) 30 days after the partial hepatectomy. 
Staining: Amidoschwarz 10 B. 

16 male albino rats,  Wis ta r  strain,  fed a s t anda rd  diet ,  
were hepatec tomized according to HIGGmS and ANDER- 
SON e. Four  rats  a t  a t ime  were killed 2 4 - 6 0 - 2 4 0  h and  
30 days after operat ion;  the  l iver  was quick ly  t a k e n  ou t  
and perfused wi th  a R inger -phospha te  solut ion b o t h  
through the  thoracic  aor ta  and the  inferior  v e n a  c a v a  in 
order to remove  comple te ly  the  blood proteins.  The  soluble 
proteins were ex t rac ted  by the  t echn ique  of ADj UTANTIS 7, 
as modified by CIARANFI and DI SABATO s, who min imized  
the  protein dena tura t ion  by  using u l t ra f i l t ra t ion  ins tead 
of dyalisis. Paper  electrophoresis  was carr ied  ou t  as de- 
scribed by  CIARANF1 and DI SABATO s. The  str ips were 
stained ei ther  wi th  Amidoschwarz  10B or wi th  the  peri-  
odic acid-leucofuchsin technique,  according to  K 6 I w  
and GR6NWALL g. 

Soluble proteins,  2 4 - - 6 0 - 2 4 0  h and 30 days  a f te r  
par t ia l  hepa tec tomy,  present  essent ia l ly  t he  same electro-  
phoret ic  pa t t e rn  as those of the  rest ing ra t  l iver  (Fig. 1). 
However ,  a faint  a lbumin- l ike  peak  appears  24 h a f te r  
operat ion and disappears  a lmos t  comple te ly  60 h a f te r  t he  
hepa tec tomy.  These resul ts  are  in ag reemen t  w i th  those  

x This investigation was aided by a grant from C.N.R., Rome, 
and was done during the tenure by one of us (G. G.) of a Scholarship 
from C.N.R., Rome. 
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previously reported 2. The faint albumin-like peak ex- 
hibited by the early regenerating liver may be due to: 
(a) increased production of a lbumin;  (b) reduced release 
of albumin into the blood stream; (c) depolimerization of 
large molecules into smaller ones, as suggested by  D1 SA- 
BATO ~0 for cell vacuolation, a regressive process also ap- 
pearing in the regenerating liver n.  

i'/ . ~ b ¢ 

E p t o f o r m a z i o n e  n o n  o s s i d a t i v a  
n e l  m u s c o l o  s c h e l e t r i c o  

Con il termine di ,eptoformazione non ossidativa~L 
BONSlGNORE et al. ~ hanno indicato la formazione, esctusi- 
vamente anaerobia, in assenza di TPN, di un  eptoso- 
fosfato - probabilmente sedoeptuloso-7-fosfato - a partire 
da glucoso-6-fosfato, ad opera della frazione solubile di 
omogenati di fegato di ratto. 

Normalmente invece, come ~ noto, lo stesso sedo- 
eptuloso-7-fosfato viene considerato un  prodotto della 
degradazione dei pentosi, a loro volta formatisi aerobica- 
mente dagli esoso-fosfati, mediante l ' intervento degli 
enzimi glucoso-6-fosfato- e 6-fosfogluconatodeidrasi (TPN 
specifici) delia via ossidativa diretta. Attraverso la forma- 
zione intermedia di eptoso, i pentosi possono poi essere 
convertiti  anaerobicamente ad esosi. Questa conversione, 
come ~ sommariamente indicato hello schema del ciclo di 
Horecker qui sotto riportato, ~ catalizzata dagli enzimi 
transchetolasi e transaldolasi. 

Fig. 2--Paper electrophoresis pattern of glycoproteins of resting and 
regenerating rat  liver. The symbols are the same as in Fig. 1. 

Staining: periodic acid-Schiff 9. 

Because of the vir tual  ident i ty  of the normal and re- 
generating liver protein patterns, evidence is given that  
no single protein could be regarded as a reserve material 
chemically different from the basal structural proteins 
(LucK I~). Furthermore, since it  is well known that  the 
neoplastic liver growth is accompanied by a marked re- 
duction in the amount  of slowly moving proteins and by 
a large increase in the fast-moving ones 2, our results show 
tha t  the liver regeneration is quite a normal growth in 
spite of the biochemical similarities with the liver 
tumors 13. 

Evidence is given in ]Figure 2 that  the liver soluble 
glycoproteins markedly decrease 24 h after operation. 
60 and 240 h later, two faint peaks, and may be a third 
one, appear in the electrophoretic pattern. 30 days after 
hepatectomy, the glycoproteins are again normalized. 
This behaviour most likely accounts for a decrease of the 
ground substance of the liver connective tissue, secondary 
to the stress induced by the surgical trauma*. I t  may also 
be suggested that  during the liver regeneration the more 
complex conjugated proteins synthesis is sacrificed on 
behalf of the synthesis of the bulk of the proteins necessary 
to the parenchimal re-building. 

G. GUIDOTTI a n d  E.  CLERICI 

Insti tute o/ General Pathology, University o/ Mi lan  
(Italy), June  5, 1958. 

Riassunto 

Gli autori hanno studiato il comportamento delle pro- 
teine e delle glicoproteine solubili del legato rigenerante 
di . rat to mediante l'elettroforesi su carta. La colorazione 
con Amidoschwarz mostra che it comportamento elettro- 
foretico delle proteine di legato rigenerante b pratica- 
mente sovrapponibile a quello del legato normale. La 
colorazione secondo K6iw e GRONWALL dimostra che le 
glicoproteine diminuiscono nei primi giorni dopo l 'at to 
operatorio, tornando per6 alla normalitg circa 30 giorni 
dopo l 'epatectomia. 
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(1) Glueoso-6-fosfato-deidrasi; (2) 6-fosfoglueonato-deidrasi; 
(3) transehetolasl; (4) transaldolasi; (5) transehetolasi; (6)esosofo- 

sfatoisomerasi. 

Per spiegare la ((eptoformazione non ossidativa~, BON- 
SIGNORE et al. 1 ammettono appunto l ' intervento catalitico 
di questi enzimi transchetolasi e transaldolasi in senso 
inverso a quello riportato nello schema, cio~ nel senso delia 
trasformazione anaerobia degli esosi (glucoso-6-fosfato 
e fruttoso-6-fosfato) a pentosi. 

Nella presente nora dimostriamo che la eptoformazione 
anaerobia a partire da glucoso-6-fosfato (e da fruttoso-6- 
fosfato) ha luogo anche ad opera di estratti  enzimatici di 
muscolo scheletrico. Nel muscolo scheletrico, sprovvisto, 
completamente 2 o quasi a, delle att ivit~ deidrasiche della 
via ossidativa diretta (glucoso-6-fosfato- e 6-fosfogluco- 
nato-deidrasi), la dimostrazione di tale ,eptoformazione 
non ossidativa ~ potrebbe assumere particolare importanza, 
in quanto potrebbe indicare la via seguita da questo 
tessuto per la biosintesi dei pentosi. 

L'estratto enzimatico ~ stato preparato da muscolo 
scheletrico di ratto con il metodo di GLOCK e McLEAN s, 
seguito da BONSIGNORE el al. 1. I1 metodo consiste essen- 
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