ACTIVITY OF CERTAIN PHOSPHATASES IN THE NORMAL
AND REGENERATING LIVER OF PREGNANT RATS

N. Ya. Kovalenko UDC 612.35.015.1:577,153.3]:612.6.03-06:512.63

At the end of preganacy high acid phosphatase and ATPase activity and lowered glucose-6-phosphatass
actlvity ave observed in both the normal and regenerating liver, Characteristic features of the regenerating
liver during pregnancy are the presence of liver cells with a high level of g!uccse-ﬁ-phospha&ase aclivity
and a mosalc pattern of distribution of ATPase activity In the endothelium of the sinusolds ard the reglon of
the billary caplllaries.
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The objcct of this investigation was to examine how the regenerating llver copes with the Incrcased
functional load created during pregnancy [1, 3, 4].

EXPERIMENTAL METHOD

Experiments were carried out on female albino rats welghing 130-150 g. Altogether 53 animals were
uscd.  In 28 rats two-thirds of the liver was resected by the method of Higgins and Anderson, \\‘m!o the other
23 rats underwent no operation and served as controls. All the animals were kept on a natural €

Thirty days afler the operation, when the mass of the liver was completely restored, some of the
hepatectomized and contro} antmals which were in the stage of early estrus were mated with male anlmals,
On the 20th day of pregnancy rats with regenerated and normal lver were sacrificed oy decapitation). At
the same time, hepatectomized and control nonpregnant animals were sacriflecd,

For histochemical investigations pleces of liver were frozen In petroleum ether cooled with golld €O,
to -78°. In sectlons cut In 2 eryostat activity of glucose-6-phosphatase and adenosinetriphosphatass '
(ATPasec) was determined by the method of Wachstein and Melsel, acld phosphatase activity by Comorl's
method, and alkaline phosphatase activity by Frederickson's method [5]. All the conditions of Incubatien
and treatment of the material were strietly standardized. Specificity of these reactions was verified at the
same time by appropriate contrsis [2].

EXPERIMENTAL RESULTS

Pregnancy leads toan increase in weight of both the normal and the regeneraling liver. The exientof
the increase fr welght of the lver was the sams in both vases,

Comparison of the disiribution of activity of the studied enzymes showed tho {ollowlng pallera.

Glucose-G~phosphatase was found In the normal Hver only In the liver cells, where {t was distributéd
mainly as granuies {illing the cytoplasm (Fig. 1, a). A well marked zonal distridution {n the activity of the
enzyme was cbserved within the limits of the lver lobules: eelis of the periporial region of the lobuls
showed higher enzyme aclivity than cells in the reglon of the céntral veln., e ganwhile, within the limits of
one nodule, colls were often found which possessed different degrees of enzyme activity {ecllulay asynchro-
nism). In the regenerating Hver glucose-G~phosphatase aciivity followsd the same patiern and the sams
localization as normally, but the cellular asynchrenism wod more marked {Fig. 1, bl In the normal tlver
of pregnant rats activity of the enzyme was uppreciably veduced In the region of the centyal vein (Fig. 4, b
At tho periphoral of the lobule activity Pemained high, A simillar gradlent of Increass In asthily
‘enzyma toward the p@mvzzgm of the Isbules waa aiw found 1n peeyanal rats with a regeneratiey llven.

Laboratory of szwrm and Bew?m;w anty izwm ts of Exporimental 7
Sciences of the USS’"%, Moscow {Presented by Active Memburef €
USSR A. P, Avisyn), Translated from Eyallelen' Exsperimentalnol b
pp. 83-87, Juns, 1963, Original axticle 5&&@3%@%@& Ja%axj 28, 1540
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Fig. 1. Distribution of glucose-8~phosphatase activity in the
lver of rats in the region of the central vein. a) Normal liver;
b} regenerating liver; o) normal liver during pregrancy;

&} regenerating lver during pregnancy. Photomicrograph.
4h=,

&y
nod’,

.
s
K f}
'& .
v
Yo
-t

e
(L
""QY
-" A
D AV O IR
Bt
P

L4 "
A

TS
i
»ag™

::*f;%’ R TS
'A\( g N R TR S STy
{ on*u".&m P BN o R VL e T A o
OO I . ST I ORS A5
P, « T4 St g 1% P S, L ﬂ' by - R - M P
A &= IY g et SRR Lad 'Y ey o
e /.« i _.»(‘_ﬁ,.’ _,’,\: AR I I et ‘:':ﬁ 4 “r
D T LIC NGRS B ITS A
§.0F ’E‘i g 91es u"“""" AT SN
| %/ L e T S P H 4n¢3 Y S LI vl
>l Ya‘.:gu _J,:: k bR 9'_“‘, :r’;.'"‘;' 5.(3,,{.‘,45){_%;3
- .t i o T [ -~
PR U e b RN L A SN
e L, R Bt &V’:""'«"’i"’ﬁ“r‘tg
Sl e S P el T
- - B » g ¥ * =
ey SRRt e T A
% f*""" “’/‘ ;;'si} E}’i'\‘ﬂ}\? ‘).;?"?;g.,ﬁ,‘:‘y&;‘hﬁﬂ.éf‘;
d e o RN AR TN I K
e mm@;g SRS N SANGER L @ L b

Fig. 2. Distribution of ATPase activity Ia liver of rats.In tha re-
glon of the triad. 2) Normal liven; &) reg@a»fsz‘aimg Tiver; ¢) s .cammé
liver during pregnancy; &) vegenerating lver durlng pregnancy.
Pholomlicrograph, 200 =,
& characteristicsion of the rezone '“mizzw fiver In prezoascy was the presence of cells with largs varfatlens
fa enzyme irrespeciive of 2‘ eir localisation in tha letal: (Fim 3, &l
ATPase was feund in the normal liver in the blznd vessels and bile dusts, and was distributed frre-
¥

gularly throuzhoul the terciiory of the Mver Eaumah i7. 2, ah Righest ATPase activily was found o i

x

endsthelium of the sinusoids, and its content increazed as the central veln was approached. ﬁigfi activity of
the enzyme was found in the endothelium of the contral veln and thé trlad of vessels, The biliary caplilaries
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Fig. 3. Distribution of acid phosphatase actlvify In the liver
of rats in the rezion of the central veln. 3) Normal liver;

b} regenerating liver; c) normal lver during pregnancy; d) re-
generaling liver during pregnancy. Pholomicrograph. 300 x.

also were dilated and the enzyme activiiy in them considerably Increased {Fig. 2, ¢). In the regenerating
Hver of preguant animals, agalnst the background of changes In ATPase activity characteristic of preguancy,
a marked mosale and irregularity of activity of the enzyme was found fn the reglon of the billary capillaries
(Fig. 2, d). A similar mosalc pattern was found in the distribution of enzyme in the endothelium of the
sinusoida,

Ia the normal Hver acidphosphatase waslocalized in the ¢ytoplasm of the parenchvmamua cells as
granules of different sizes staining with diffevent intensitles (Fig. 3, a). The darker and larger granuies
were cohcentraied at the periphery of the celly along the billary capillaries. Acld phosphatase activily was
Irregularly distributed. The cells in the region of the central veln had the least setivity, which increased
gradually toward the g;m% E zy of the lobule, reashing 2 maximum In the region of the trind. A eonslderable

tnereass in anid phosphatase activily took place In the regemzmuw tver In all colls of the hypertrophied
fobule {Fiz, 3, b), The zons f enzyme 2ciivity in the ¢21l became much wider, and sometimes granules

complately fiiled the Q"‘-’t\.padﬁﬁ’i’i Lifferences inactivity of ceziw in the pericheral and gontral parts of the

Y
lobule Locame rathor less olwious. In the netmal liver of pre 'qmvz animals, as in the previous group of

rats, acid phospholasze acilvity wos hlgh and uniformiy oG stribated t’zmzé?,w* the lobule (Fig. 3, ¢). Inths
regenerating lver of pregrant rals a similar paltern of enzyme activity was found (Fig. &, d), Meanwhile,
difference In the intensity of stalning of the peripheral and central 5}5?-..3 of the lobule were similar to thos
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chserved ia the regenerating liver of novpregaunl animala,

Allaiing pnmr%mae was found In the normal and regeneratlog lver of pregnant and nonpyagnant
animals.in the walis of ym _,ha?;i:s coptilaries of the n“r:mrml conneelive Hasue,and also in the reglon of the

adventitia of isteriobular yﬂ%&%g. No essential chanzes in ihe lscalization and activity of the eazyme could
be found in the liver of the various groves of anlmala.

The facts deseribed akove show thot tie rogoneraling liver possayses corlyl
gical features which becoms mors © Ee:ariy AL ked d "zzlﬁz prognaney. e eall
instarcs, exhibit ve y high g“%amm =G I zinse ﬁr::w-:
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lobule in the regenerating and normal liver indicates that the reaction of splitting phosphorle acid from
glucose-G-phosphate and of maintaining a constant glucose level in the blood takes place in both cases with~-
out significant differences. In the regenerating liver, as In the normal liver, toward the end of pregnancy
physiological processes connected with hydrolysls of high-energy bonds are aclivated, as i5 shown by the

fairly high ATPase activity.
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