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At the end of preganacy high acid phosphntase and ATPase activity and lowered glunose-6-phosphata~a 
activity are observed in both the normal and regenerating liver. Characteristic features of the rcgcneratlng 
liver during pregnancy are the presence of liver ceils with a high level of glucose-:6-phosphatase activity 
and a mosaic pattern of distribution of ATPase actlvlty in the endothelIum of the sinusoids a~d the region o[ 
the biliary capillaries. 

# # * 

The object of this inve::tigat!on was to examine how the regenerat2ng liver copes with the [nc reasd  
functional load created during prcg-f~ney [1~ 3, 4|. 

EXPERIMENTAL METHOD 

Experlments were carried ou~ on femal~ albino rats weighing 130-150 g. Altogether ,53 anlma]a we~ 
used. In 28 rats hvo-tlfirds of the liver was resected by the method of lllgglns and Anderson~ while the other 
25 rats underwent no operation and served as controls. All the animals were kept on a natural dleL 

Thirty days after the operation, when the mass of the liver was completely restored, some of th~ 
hepatectomized and control animals ~r were in the stage of early eslru~ were mated with mate an~mal~, 
On the 20th day of pregnancy rats with regenerated and normal liver were sacrificed (by decapitation), A~ 
the Same time, hepatcctomlzed and control nonpregnant a~Jmat~ were sacrfftee~. 

For hls~ochem~cal Invcsflzattons pieces of liver were frozen In petroleum ether cooled wi~h solld CO~ 
to -78". In sections cu~ In a cryostat ac~h, fty of glucose-6-phosphaLase and adenosinetriphosphataa~ 
{ATPase) was determined by the method of Wachs~ein and ,Meisel, acid phospha~so, ncttv|ty by C<)mer~'~ 
method, and alkaline phospha~ase activity by Frederickson's me~ed [S]. All the conditions ot Jack, baton 
and treatment ot the material were strictly ~ndard izcd .  Specificity of ~es~ reactions was verL~ted a~ ~b~ 
same time by apprvprlate contr~l~ ~2|. 

E X P E R I M E N T A L  R E S U L T ~  

Pregnancy leads to au in~rease in weight of ~ ~ e  normal and the re~ene~lng  IIvcr. The e~de~t o~ 
the increase iz, weight of the liver was the sam~ in both ca~es~ 

Compa~son of the d!s~rlbufl~u of acfi~'i~y of the studlc<l enzymes showed the tol|ow.~sZ ~ .  

Glucose-~-phospb.atas~ was found In the worzaal flyer only in ~c li~r ccll~, where !t was ~ri~dd 
mainly as granules fll!in~ the c ~ , . ~ s m  (F~. I. a). A well marked zonal d~tributlon ~n the activity ~f ~ 
enzyme wa~ obacrved w~t~hln ~he l ~  r t~c !leer Iobu~ea: ceH~ ot ~c  per~p~tL-tl r e , o n  of Lh~ ~ o ~  
showed hi~her enzyme acL~vi.~r titan cells in th~ r e , o n  of ~ e  cen~al vetm ~eaUv:hile, w~th~n t~e lim~L~ c~ 
one nodule, cella wereotteu forbad which p~Sse~acd dt~'eren~ d e ~ e e s  of enzyme aCtiviSt (cell,alar a s y a c ~ - -  
nism). In th~ regeneratlnZ liver ~l~co~e-~-phospha~a ac~vl~ ~ollowed the ~amc pattern az~d the sa~@ 
localt~.atien as normally~ but ~h~ cel b~ar asynehro~a~n .;~ ~nor~ mar~t~.~d (Fig. I, b). ~n ~he sormd flyer 
c~ pregaan~ rats ac~iv~:/~ ~a  e ~ r a e  wa.~ apprt~!~b~- reduced ~n ~hc r e , o n  of fl~.c ceah'al ve~a {~'~:~. !t~ c)~ 
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Fig. 1. Dis~i !~ lcn  cf gluco~e--~-pho~p~'~L~se ~c~vt~y i~ ~.e 
liver of r a ~  in ~ e  region of the centr~J ~eln. a) Normal liver;, 
b) regeneraltng ltve~, e) normal l~ver during p r e l a c y ;  
d)  regenerating llvcr d~lng  pre~ancy.  Phot .omlcre~p~ 

~ A ~ . ~ . : "  - ~ o  ~ 4 / ~ : < Z  ~.  ~ ~ . ,  ~ . > . ~ y - . .  - r  - , , : . ~ ,  ~ 

,.~.~ ~..~ I,:..: o . ..,~,.., ~ .,.~ . ~.~.,~,~,~ ~ . ,., ~?~. ~,~ 

J~--,.~'~'~ ~'- ~-'~'~% " " J ' ~ '  ~ -~",~ ~,:',~'% L . ' -  "~?~" - ' ~ t , , ~  " ~  1~:,~ 

A ~h~r~e~e~s~c ~.Fa of ~he re ~ene~e~, l~ve~ ~n ~Jrcg~,e~r v~.~= C~e p.zese~c= of ce~l~ w~th ~rg~ v~iou~ 

eudo~e~Ium of ~c sinu~o~d~ ~ d  i ~  co~ent i r ~ r e a , ~  a~ ~e central ve~ was ~pproached. l~,~h 8c~,Ivity ef 
e~z~mc "~'a~ found in the c~do~heI!~rn o~ ~c ce~r~] veI~ ~nd tim ~rl~d el vessels, ~,~ b~II~y cap~]l~rie~ 
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Fig. 3. Diskribution of acid phosphaM~e: aetlvt?/in ~m Hver 
of rats In the r e , o n  ef the central vein. a) Normal l[ee~ 
b) regenerating l~Ver; e) normal liver during preg~auey~ d) re- 
generating li~er during pregnancy. PhoL~m~creg-ra~ph. ~-0 x ,  

a!zo were d~lated and hh~ enzyme activi~/in them r i~c~cased (FIR. 2, c). In ~e  regnnera~Ing 
liver of pregnant animals, against the Imckgrou.nd ~ changes f n ATPase activi~] characteristic r pregrm~y~ 
a marked mosaic and Irrcgalart~" of ac~l~dty of the enzym~ wa:~ found in ~e  region of the bHiary capiP.arles 
{Fig. 2, d). A similar mosaic pattern ~s found in the dlstribution ot enzyme in the endcthellum o~ ~/~, 
s t n u s o ~ ,  

in the normal liver acid pho~pha~se wa~ localized in the cytoplasm o~ the parenchyma~ous cells a.~ 
granules of dlf/eren~ sizes ~tMa~.n3vA~ dif[eren* in~ns-lde~ (F~. 3, n). "l~e dar~er and lar~er g~an~es 
were concentrated at the periphery of the cells Mong the bi|la?y cap[i!arles. Acid phosphatase aegivi%~ w~s 
Irrcgu|ar~y dis~rlbuted. Th.~ ce]]~ In ~e re,on of the c~n~ra] vein lind the leas~ ecth'!~y~ wMch Incr~er 
grndual'..y to~rd khe. perlpho~ry of ~he Iohule~ reaeh~:g a n~m, dmum In L~ re,on of ~he triad. A considerable 
!nerease in acid phosp~,a~$e acrl~-ity ~ek phce In the regenerating liver In all ceils of ~e hypertropM~ 
|obul~) (FIz. 3, b). The zon-e of e~/me activity in the cell "DeeP.me much w~de~, snd sometimes ~anu]ea 
completely f~Hed the cytcp]azm. D~erences .~n ac~vi~, o[ cells ~n ~e pcmpheral and centraX pargs of ~he 
|obule '~ecam~ rathe: ~ess eh;~iou~. ~ the norrna~ ]~e~ of prc:~n~ an~r~m~s, ~ ~ ~he prev~ou~ ~p el 
rats, acid pho~phz~a~e ~ct~v~%. wa~ h~ and uniformS)" d~r~Su~cd throughou~ ~he lobu]e (FIZ. S, c). in ~e 
regenerating liver of prr rak~ ~ s~mllar pa%~ex~ Of enzyme ae~!vi~) ~ %,~ four~d (Fig. 3, d). ?deanwM~ 
difference In ~he intenM~, of s~hfin~ of ~e Der~pher~ a~ ce~,U~a~ ~)a~ ~f ~ae ]u~ule wer~ slmI~ar iO ~;eS~ 
observed la dze regenerating live2 o~ no~pre~:an~ a~dn~&~. 

Aika~h~e paosphataae was found ~n fi~e norra~1 nnd regenerating liver ~ preg~mnt arid nonpre~'~aa~ 
an[ma~sdn ~e wadis ot ~ympha~Ic ~apH~ar~es of the periporta~ ccniee~P~e ~s~e~d Mso in ~he region o~ ~'~ 
adventlda of ~ter~obu~ar ~'es=cls. 2~o es=ea%~M cV~%n~es in ~;2 1~cali.Tm~on m%d aet{'/~b/o~ ~z, enzyme ce,/d 
1>~ feund ~n Lhe Igver of the Vaa~ou~ g're~:e, ef m~[m~]~ 

2%e facts descrfged ggcv.e ~hovr tb~{ ~he regene~afi:~g Ilve~ ~ e , ~ z e . ~  certain ~pc~e~ hIsgoPSY~? ,*~- 
g~cal feaVzre~ wh~-ch b~.~me mo~e c}ear~y n,~.aa-ked durlr<~ prcgr:aney. ~ rae  r of the ~ e :  ieb~Ie, fc :  
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lobule in the regenerating and hernial l iver indicates that the reaction of splitting phosphoric acid from 
glucose-G-phosphate and of maihtalntng a constant glucose level in the blood takes place in both cases with- 
oat sig~ificant differences. In the regenerating liver, as in the normal liver, toward the end of pregnancy 
lahysiological processes connected with hydrolysis of high-encrg), bonds are activated, as is shown by lJle 
fairly high ATPase activity. 
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