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He]lb. I/ISy‘{I/ITb KNMHETUKY MOYEBUHBI B OpraHu3Me I10CJI€ PE3EKIUY IT€YE€HU B IKCIIEPUMEHTE

Martepuan u Metoapl. OTBITH IPOBEAEHDI Ha 45 Genbix kpbicax (camkax) maccoil 180—220 r. Pesekiuio mede-
uu (PIT) npoBoauiu o acupHeiM HApKO30M, yaasssa 15—20% ot maccer oprana. MccegnoBanu copepkanue Mo-
YEBMHBI B OUOJIOTMYECKUX JKUJKOCTSIX (apTepuasibHasi KpOBb, KPOBb V. porta, v. hepatica, v. renalis, skeub xoJezo-
Xa, MOYa) M TKaHSX BUCIIEPATBHBIX OPTraHoB (IIMTOBUIHAS JKeJe3a, JIerKie, Ceplile, Meyelb, TOUKH, CeJie3eHKa,
JKeTYZIOK, KATIeYyHnK ) Ha 3-1, 7-e u 14-e cytku mocae PII.

Pesyabrarnl. PII, cHuKast KOHIEHTPAIMIO MOYEBUHBI B KPOBH V. hepatica, He IPUBOAUT K aHAJIOTMYHBIM U3Me-
HEHUSIM B apTePUaIbHON KPOBU. DTO CONPOBOXKIAETCS yBeInYeHneM ee peabcopOIuy B II0YKAX 1 MOBBIIIEHUEM
KOHIIEHTPAIMU B KPOBH V. porta, KOTOpPoe B 3aBUCUMOCTH OT CPOKOB MOCJIEONEPAIMOHHOTO eprojia JOCTUTAeTCS
60 CHUKEHUEM HKCKPEIUI MOYEBUHBI B IPOCBET TOHKOTO KUIIIEYHUKA, TGO yBETUYEHUEM ee 00pasoBaHus H-
TEPOLUTAMHU C JAJTbHENIINUM HOCTYIIEHHEeM MeTaboJIuTa B IOPTajibHblil KpoBoTOK. Eciu Ha 3-u cyTku nocae PII
MOCTYIIJICHUE MOYEBUHBI M3 TENATOIIMTOB B JKEIUYEBBIBOASAILYIO CUCTEMY IT€UYEHH HEe U3MEHSJIOCh, TO Ha 7-€ CYTKU
OHO YBEJMYNBAJIOCH, a Ha 14-e Topmosusioch. PII He BbI3bIBasla M3BMEHEHMS COJIEPsKAHUS MOYEBUHBI B TKAHU JKe-
JIyJIKQ, HO TIPUBO/IMJIO K YBEJIMUYEHHIO ee KOHIIEHTPAIIUK B TKAHU JIBEHA/IIATUIIEPCTHOH 1 ToJIcTOl kuiok. He Biu-
S5 Ha cojiepsKanne MOYeBUHBI B cepyieunoii Mbitiiie, PII Boi3biBasa yBesinyenne ee KOHIEHTPAIIMN B JIETKUX U 11U~
TOBUAHON Xese3e Ha 3-1, 7-e n 14- cyTku mocieonepannoHHoro nepuozaa. Ha done oTcyTeTBUs aHATOTMYHBIX
U3MEHEHUIT B apTepUaibHON KPOBU HTO YKA3bIBACT HA CTUMYJISAIIIO 00Pa30BaHKst MOYECBUHBI KJIETKAMU STUX OpTa-
HOB WJIM HA PETEHIIMOHHYIO 33/I€PAKKY MeTab0/INTa B HUX.

3axmouenne. PII e TopKO N3MeHAET KWHETUKY MOYEBUHBI B OPTaHaX MOPTAIbHON CUCTEMBI, HO I aKTUBUPY-
€T BHEIIEYEHOUHbIE MEXaHM3MbI, HAllPaBJICHHbIE HA TIPEI0TBPAIEHNE PA3BUTH 1e(DUIINTa MOYEBIHBI B apTEPUAb-
HOI1 KPOBM B Pe3yJIbTare HapyIIeHUs ee TIOCTYIIEHUS U3 ONePUPOBAHHOTIO OPraHa B IIEHTPAJIbHBII KPOBOTOK.

Kmouesvte crosa: PE3EKUUS NEUEHU; MOUEBUHA, BUCUEPAIDHBbLE OPZAHDBL, KPOBb, JHCEIUb; MOUA

Purpose. To study urea kinetics in the body after liver resection in the experiment

Material and Methods. Experiments were carried out on 45 white female rats weighing between 180 g and 220 g.
Liver resection (LR) was performed under ester anesthesia, wherein 15—20% of the organ weight was removed.
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Urea content was studied in biological fluids (arterial blood, venous — v.porta, v.hepatica, v.renalis — blood, chole-
dochal bile, urine), and tissues of visceral organs (the thyroid gland, lungs, heart, liver, kidneys, spleen, stomach,
intestine) on days 3, 7, and 14 after LR.

Results. LR, while reducing the urea content in the v. hepatica blood, does not lead to similar changes in the
arterial blood. This is accompanied by increased urea re-absorption in kidneys and higher v.porta blood urea con-
tent, which, depending on the postoperative time, results either from reduced urea excretion into the small intes-
tine lumen or from its greater production by enterocytes followed by metabolite intake into the portal blood flow.
The urea intake from hepatocytes into the hepatic bile ducts did not change on day 3 after LR; however, it
increased on day 7 and slowed down on day 14. LR caused no changes in the gastric tissues urea content; never-
theless, it led to its increased content in the duodenal and colonic tissues. Without affecting the cardiac muscle
urea content, LR entailed its increase in the lungs and thyroid gland on postoperative days 3, 7, and 14. At the
background of absence of similar changes in the arterial blood data indicates promotion of urea production by the
cells of these organs or metabolite retention therein.

Conclusions. LR not only changes urea kinetics in the portal system organs, but also activates extrahepatic
mechanisms aimed at preventing development of the arterial blood urea deficit because of its abnormal intake from

the resected organ into the central blood flow.

Key words: liver resection; urea; visceral organs; blood; bile; urine

DOI:10.15360,/1813-9779-2016-5-23-31

BBenenne

OnHrM 13 KOHEYHBIX MPOAYKTOB GETKOBOTO
obMeHa y MIIEKOTIUTAIOTINX SIBJISIETCST aMMUaK. YBe-
JIMYEHNe eT0 KOHIIEHTPAITIH OKa3bIBaeT TOKCIUECKOe
JleficTBHe Kak Ha KaeTKH [ 1, 2], Tak 1 opranmusM B Iie-
JaoM [3, 4]. OxnuM U3 OCHOBHBIX ITyTell HelTpaniusa-
Y aMMHUAKa SIBISIETCST €T0 HEOOPATHMOE CBSI3bIBA-
HUE Yepe3 CHUHTe3 MOYEBUHBI [J], KOTOpPbBIi
MIPOMCXO/INT B TEMATONNTAX MEePUIIOPTATHHON 30HBI
NOoMbKH Tiedern [6], e obHAPYKEH MOTHBIH HAOOP
(dbepmeHTOB OpHUTHHOBOTO IHKJIa Kpebea-XeHce-
qsiita [ 1], Bkmrogas apruaasy. JaHHbIN hepMenT Ka-
TATN3UPYeT MOCTEAHIO PEAKINIO IINKJIA- THAPOIIH-
THYECKOEe pacllellJieHe CHHTe3MPOBAHHOTO B HEM
APTUHUHA C PECHHTE30M OPHUTHHA U 0OPa30BAHIEM
MoueBunbl [5]. [TockombKy aprumasa oOHapyKeHa He
TOJIBKO B TI€YEHHU, HO W APYTMX OpraHaxX M TKaHSIX
MJIEKOTTATAIONTUX [7], TO MOKHO TOBOPHUTH O «BHeTIe-
YEHOUYHOM> 00PA30BAHUY MOYEBHMHBI, TTPH KOTOPOM
He TIPOUCXOIUT HeHTpaausaliil aMMuaka. Mexmy
TeM pa3JIMYHasl aKTUBHOCTb aprUHa3bl B TKaHAX [7],
MIO3BOJISIET OXKUIATh HEOJMHAKOBBIH BKJIA/L KasKIOTO
oprana B ¢opMupoBanue (HhU3MOJIOTHUECKON KOH-
IEHTpallny MOYeBWHBI B KpoBH. OpHAaKO, Kak 3TO
TMPOUCXO/INT B PEATHHOCTH Y 30POBOTO U HOJBHOTO
OpraHm3Ma B HacTosIee BpeMsT Heu3BecTHO. Llebro
HACTOSINETO MCCJAeIOBAHUS SBUJIOCH M3ydYeHNe KH-
HETUKHU MOYEBUHBI B OPTAHU3MeE TIOCJIe PE3EKITIH TTe-
YeH! B 9KCIIEPUMEHTE.

Marepuan u MeTObI

OnbIThl TIpoBeeHbl Ha 45 6Gesblx Kpbicax (caMKax)
Maccoii 180—220 r. Pesexiuio meyeHW MPOBOAWIN TIOT
a(UPHBIM HAPKO30M, ITyTEM YIAJICHUS 2JIEKTPOHOKEM Ya-
CTH JIEBOW J10J1H, 4TO cocTasiisiio 15—20% ot macchr opra-
Ha. JKusoTHbie OblLiu pazjesieHbl Ha 4 cepuu onbiToB: 1 ce-
pusi — MHTaKTHBIE JKUBOTHBIE (HOpMa), 2, 3 U 4 cepuu —
SKUBOTHBIE MCCJIeIOBAHHbIE, COOTBETCTBEHHO, HA 3-11, 7-€ 1

Introduction

One of the end products of protein metabolism
in mammals is ammonia. The increase in its concen-
tration has a toxic effect on cells [1, 2] and the whole
organism [3, 4]. One of the main ways of neutraliza-
tion of ammonia in mammals is its irreversible bind-
ing through synthesis of urea [5] that occurs in hepa-
tocytes of the periportal zone of liver lobules [6],
where a complete set of enzymes of Krebs-Henseleit
ornithine cycle [1], including arginase, is found. This
enzyme catalyzes the last reaction of the cycle: the
hydrolytic cleavage of arginine synthesized therein
accompanied with ornithine re-synthesis and pro-
duction of urea [5]. Since arginase was detected not
only in the liver, but also in other mammalian organs
and tissues [7], one can speak of «extra-hepatic» syn-
thesis of urea wherein ammonia neutralization does
not take place. Different arginase activity in tissues
of mammals [7] allows expecting a different contri-
bution of each organ to the formation of physiologi-
cal concentration of urea in the blood. However, it is
currently unknown how it happens in reality in the
healthy and sick body. The aim of the present study
was to investigate the kinetics of urea in the body
after liver resection in the experiment.

Materials and Methods

The experiments were performed on 45 albino female
rats weighing 180—220 g. Liver resection was performed
under ether anesthesia by removing, with an electrotherm,
a part of the left lobe that was 15—20% by weight of organ.
The animals were divided into 4 series of experiments: se-
ries 1 — intact animals (norm), series 2, 3 and 4 — the ani-
mals investigated, respectively, on the 314, 7th and 14th day
after LR. The objects of the study were: thyroid, lungs,
heart, left and middle lobe of the liver, spleen, stomach,
duodenum, colon, kidneys, arterial blood (aorta), venous
blood (v.porta, v.hepatica, v.renalis), bile, and urine. Blood
sampling was performed in animals previ-ously anes-
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14-e cyTku nociie pesexuuu redern. OObeKTaMU UCCIIEN0-
BaHUSI CITY>KUJIU: TITUTOBU/IHAS JKeJle3a, JIErKUe, CEP/IILE, Jie-
Bast M CPEIHSIS JIOJIU TIeYeH , CeJIe3eHKa, JKeTy 10K, JIBEHAI-
natunepctiasg kwmka (AIIK), toscras xwnmka, mouxwy,
apTepuajgbHas KpoBb (aopTa), BeHO3Has KPOBb (V. porta, V.
hepatica, v. renalis), xenub u Moua. 3a60p KPoBH OcCylIle-
CTBJISLIN Y TIPEJIBAPUTEILHO HAPKOTU3UPOBAHHBIX JKHBOT-
HBIX Fe[IaPMHU3NPOBAHHBIMU HHCYJIUHOBBIMU IITTPUTIAMU B
caeftyioneit mocsegaosarensrocTn: v. hepatica — v. porta —
v. renalis — aorta. B manpHelimem paccanThIiBaIM apTepro-
BEHO3HYIO Pa3HUILy 110 MOUYCBHHE: MEXKY apTepHaIbHOI
KPOBbIO 1 KpoBbio 1tedenounbix Bed (hABP); Mexmy apre-
pPUATBHOI KPOBBIO U KPOBBIO MovyeuHoii Beubl (rABP); ap-
Tepuo-niopranbhyio pazauily (AIIP) — mexny aprepnais-
HO KpPOBBIO ¥ KPOBBIO IIOPTAJIBHON BEHBl U
nopto-BeHo3HyTo pazauily (IIBP) — mexxmy xposbio mop-
TaJILHOI U NeueHOuHbIX BeH. [locse 3a6opa KpoBU U3 CO-
CY/IOB TIPOU3BOAUIN TIepGhY3UI0 OPTAHOB OXJIAXKIECHHBIM
0,145M pactsopom KCI. JKuBoTHbix 3a6uBam gekanura-
nueii Ha ¢oHe aTaMUHAIOBOTO Hapko3a (40 mMr sTamuHa-
ma-Na/xr maccel). OTMBITBIE OT KPOBU OPTaHbl U3BJIEKa-
JIM, 3aMOPaKMBAJIM B JKUJKOM a30T€ W PACTUPAIU [0
ITOPOIITKA, KOTOPbIH MCIOJIB30BAIN [IJIsI TPUTOTOBIEHUS
10% romorenata B 60% pacTBOpe TPUXIOPYKCYCHOH KUC-
gotel (TXY). Tomorenar skcTparupoBasi Ha X001t B Te-
yenne 30 MuHyT, nertpudyruposain mpu 3000 06/mMuH B
teuenue 10 MuH.

JL71s1 osTydeHust MOuH, JKUBOTHOTO TTOMeTain Ha 2—4
Jaca B KJIETKY-TI€HaJI, B IIPOOUPKHU, [IPeIHA3HAUECHHbIE J[JIst
3TOI 1estu, npenBapuresnsio BHocuu 0,1 M 60% pactBopa
TXY st ogaBieHnst ypeasHoil akTuBHOCTH MouH. [Tpoby
MOYH 7SI Olpe/iesieHnst MoyeBHHBI pasBoamin B 100 pas,
YTO YYUTHIBAIUA TIPU pacyere IMOJYYEHHOTO MOKa3aTesis.
Cojiepkanyue MOYEBUHBI B KPOBH, TKAHSIX, JKEJIYM M MOYE
OTIPe/IENISIN  IUAIleTUIMOHOKCUMOBBIM MeTozsioMm [8] Co-
JiepsKaHye MOUYEBUHBI BBIPAXKAIM B TKAHU MMOJTb/KT' BJIK-
HOIl TKaHu, B GUOJIOTMYECKUX JKUIKOCTSIX (KPOBbB, JKeJdb,
MOYa) B MMOJIb/JI. PesyssraTel 06paboTatbl cTaTucTIec-
K# ¢ yuetom kputepueB Crbiofienta n Busikokcona-Man-
Ha-Yurau. CTaTUCTUUECKUN aHaIn3 TPOBOAWIN C ITOMO-
MbI0 TIEPCOHATHHOTO KOMIIBIOTEPA € UCIOJIb30BAHIEM
nporpamm «Staistica 5.5» u «Microsoft Exel XP». Paziu-
YISl B CEPHSX OIBITOB CYUTANIN OCTOBePHBIMU ITpH p<0,05.

PesyubraThl 1 00CyKAEHUE

Kax Buano us tabs. 1, B HopMe cofiep:kaHme Mo-
YEeBUHBI B KPOBH V. hepatica 10CTOBEPHO MPEBHIMIIAET
AHATIOTUYHBIN TTOKa3aTeNh apTEPUATBHON KPOBHU
KPOBH V. porta, COOTBeTCTBeHHO, Ha 25 1 58%. [ToaTo-
My hABP u TIBP mo modueBmie SIBAAIOTCS OTPHUIIA-
TEeJbHBIMU BEJTMINHAM, YKa3bIBas Ha WHKPEIIUIO MO-
YeBUHBI WHTAKTHOW TE€YE€HBIO B KPOBOTOK. ITO
COTJIACYETCST ¢ COBPEMEHHBIMU TPEACTABIECHUSMI O
MeYenn, Kak TJIABHOM Oprane MOYeBHHOOOPA30BAHIIST
y Mekortaonwx [ 1]. B ormmune ot kposu v. hepat-
ica, KOHIIEHTPAIHsT MOYEBIHBI B JKEJTYH XOTIE0Xa /10~
CTOBEPHO HE OTJIMYATACH OT AHATOTHYHOTO TIOKa3aTe-
JIT B KPOBU MOPTATBHOIN BEHBI, HO MO CPABHEHWIO C
apTeprajibHON KPOBBIO M KPOBbIO V. hepatica ObLia
CHMZKEHa, cooTBeTcTBeHHO, Ha 19 1 35% (Tabu. 1). C
VYETOM CYIECTBOBAHUST Y MIJIEKOMHUTAIONINX TIede-

thetized using heparinized insulin syringes in the following
sequence: v.hepatica — v.porta -v. renalis-aorta. Thereafter,
the arteriovenous difference for urea was calculated
between blood and arterial blood of the hepatic veins
(hAVD), between arterial blood and the blood of the renal
vein (rAVD); arterio-portal difference (APD) — between
arterial blood and the blood of the portal vein, and porto-
venous difference (PVD) — blood between portal and
hepatic veins. After blood sampling from vessels, perfusion
of organs with chilled 0.145 M solution KCI was carried
out. The animals were sacrificed by decapitation at the
background of etaminal anesthesia (40 mg etaminal-
Na/kg). Washed from the blood, the organs were removed,
frozen in liquid nitrogen, comminuted, and the resultant
powder was used to prepare 10% homogenate in 60% tri-
chloroacetic acid solution. The homogenate was extracted
with cold for 30 minutes and centri-fuged at 3000 rpm for
10 min.

To receive urine, the animal was placed for 2—4 hours
in a cage-container, and 0.1 ml of 60% trichloroacetic acid
was previously added into tubes designated for this pur-
pose, in order to suppress urease activity of urine. A urine
sample for determination of urea was diluted 100 times
that was taken into account when calculating the resulting
figure. The content of urea in the blood, tissues, bile, and
urine were determined by the diacetylation method [8].
The content of urea was expressed in mmol/kg wet tissue
for tissue, and in mmol/L for biological fluids (blood, bile,
urine). The results were processed statistically by
Student's t-test and Wilcoxon-Mann-Whitney test.
Statistical analysis was performed using a personal com-
puter with the help of programs <«Staistica 5.5» wu
«Microsoft Exel XP». The differences in the series of
experiments were considered significant at P<0.05.

Results and Discussion

As can be seen from table 1, the normal content
of urea in the vhepatica blood significantly exceeds
the same indicator in the arterial blood and v.porta
blood, respectively, by 25% and 58%. So, hAVD and
PVD for urea are negative values, indicating urea
incretion by the intact liver into the bloodstream.
This is consistent with contemporary ideas of liver as
the main organ the synthesis of urea in mammals [1].
Unlike v.hepatica blood, the concentration of urea in
the common duct bile did not differ significantly
from the similar index in v. porta blood, but com-
pared to arterial and v. hepatica blood it was reduced,
respectively, by 19% and 35% (table 1). Taking into
account the existence in mammals of the enterohep-
atic circulation of urea [9] and its ability to tran-
scend the biological membranes [10], comparison of
the results suggests a different nature of urea in
v.hepatica the blood and common duct bile. This is
indicated by a significant difference between the
urea content in the bile of the common bile duct and
arterial blood found in healthy rats (table 1). On this
basis, we can assume that mainly urea produced by
hepatocytes in the Krebs cycle ornithine will be sup-
plied to v.hepatica blood, whereas mainly urea deliv-
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Ta6mauua 1. Comeprkanue MOu€eBHHBI (MMOJIb/JI) B KPOBH, JKeJIYH, MOYE MOCJIe pe3eKkuuu neuenu (M+m)
Table1. The content of urea in the blood, bile and urine (mmol/1) after resection of liver (M+m)

Object research Intact animals

The urea content in the days of study, n=10

(norm) n=10 3d 7th 14th

Blood (aorta) 3.40+0.12 3.55%0.37 4.06+0.19* 3.04+0.21
Blood v. hepatica 4.25%0.15%*#4# 3.07£0.13*### 4.19£0.24### 3.34+0.21*
Blood v. porta 2.71£0.13 3.91+0.33* 3.37 £0.27* 3.81+0.26*
Bile (Choledoch) 2.78+0.11%*## 2.92+0.11### 3.21 £0.12% %% ## 2.47+0.13 ***#4
hABP (hAVD) -0.83+0.11 # # #
PVD -1.22+0.38 0.92+0.23 # 0.64=0.18
APD 0.74+0.14 -0.42+0.12 0.88+0.15 -0.85+0.21
Blood v. renalis 2.63+0.19** 3.39£0.23* 3.84+0.31* 3.01+0.22
rABP (rAVD) 0.77+0.08 7 7 #
Urine 34.61£3.31 24.32 £3.12* 40.63+5.72 31.51+6.63

IIpumevanue. 3aech u aus 1abu. 2: Object research — o6bexT necaenosanust; Intact animals (norm) nxTakTHbBIE KUBOTHBIE (HOPMa);
The urea content in the days of study — conep:kanue mouesutsI 110 AHsIM ucciaenosanus. Blood — kposs; Bile (Choledoch) — emrun
(xonenoxa); Urine — mouya; hABP 1 TABP — cooTBeTcTBEHHO MeYeHOUHas U MoYedHast apTepro-BEHO3HbIE PA3HUIIBI 10 MOYEBHHE.
PVD — mopro-BeHo3Has pasHuIia mo Mouesnne; APD — aprepro-mopTaibHast pa3HiIa 10 MOYEBHHE; ¥ — pasJidne HeJOCTOBEPHO:
wEE# g #EE— p<(),05, TOCTOBEPHOCTD PA3Muuil B JAHHOU CEPHU OTBITOB [0 CPABHEHUIO € apTEPUAIbHON KPOBbIO, KPOBbIO V. hepatica
M KPOBBIO V. porta cooTBeTcTBeHHO; * — p<<0,05, 10CTOBEPHOCTD PA3IUUUIl TI0 CPABHEHHIO ¢ HOPMOIT

Note. hABP u rABP — accordingly, hepatic and renal arterio-venous difference for urea; PVD — porto-venous difference for urea:
APD — arterio-potyal difference for urea; # — the difference unreliable; **## and ### — P<(.05) significance of differences in this
series of experiments compared to data obtained with arterial blood, blood v. hepatica and blood v. porta respectively; * — P<0.05, sig-

nificance of differences compared to the norm.

HOYHO-KHUTIIEYHOTO KPYToo6opoTa MOYeBHHBI [9] 11 ee
CTOCOOHOCTH JIETKO TIPEOIOTEBATh OUOTIOTUYECKUE
MeMGpaHbl [10], MOKHO TOBOPHUTD O Pa3IMIHOMN TIPH-
po/ie MOYEBHHBI B KPOBH V. hepatica u skeJiuu XoJ1e10-
xa. Ha aT0 yKa3bIBaeT u IOCTOBEPHOE Pasjindre MexK-
NIy collep;KaHUeM MOYEBUHBI B JKETYU XOJIE0Xa U
apTEePUAIbHOI KPOBH, BBISIBJIEHHOE Y 3/IOPOBBIX KPbIC
(tabs.1). Vicxons u3 9TOro, MOKHO I0JaraTh, 4To B
KPOBD V. hepatica OyzeT mocTymaTh mpenMyTIecTBeH-
HO MOYeBHHA, 00pa3oBaHHAs IelaTolUTaMU B OPHHE-
tuHoBoM I1ukiae Kpebca-XeHcensiita, Torza Kak B
JKETTHBIE KATUJISPhI TTPEUMYIIECTBEHHO BbIIETISITh-
¢S MOYEBWHA, JIOCTABJIEHHAS C KPOBBIO V. porta.

Kaxk BuzsHO 13 Tabur. 1, KOHI[EHTPAIMs MOYEBHU-
HBI B KPOBH V. porta u v. renalis Obli1a, COOTBETCTBEH-
Ho, Ha 21 u 23% HIKe YeM B apTepuabHON KPOBH,
noatomy ATTP u rABP 110 MoueBHHe GBIITN TTOMOKHI-
TeJbHBIMU BesmunHaMmu. [lepBoil mpmymHO# 3TOTO
CJIe[lyeT PacCMaTpPUBATh CEKPEIUI0 YacTh <«apTepH-
AJIbHOW» MOYEBHUHBI B TIPOCBET OPTaHOB XKeIy0UHO-
KUIIeyHoro Tpakra. [IpuuamHoil BTOpolt — aKcKpe-
U0 MOYEBWHBI W3 OpraHu3Ma C MOYOW, TjIe
KOHIIEHTpAIUsT JTaHHOTO MeTabosuTa, OJarogaps
KOHIIEHTPAIIMOHHOW CHOCOOHOCTH TIOYEYHBIX Ka-
HasbiteB [11], B 10 pa3 mpeBocXoauT aHATIOTHYHBIN
MOKasaTeJib B apTepraibHOil Kposu (Tabir. 1).

Kaxk BuHO 13 Ta0I1. 2, y 30POBBIX JKMBOTHBIX B
TKaHSIX WMCCAEIOBAHHBIX BUCIEPAJBHBIX OPTAHOB
MaKCUMaJIbHasT KOHIIEHTPAIsl MOYEBUHBI OTMEUYeHa
B TIOYKaX, MUHUMAaJIbHAas B NIMTOBUAHON sKese3e. B
CBOIO OYepe/Ib, KOHIIEHTPAIMS MOYEBUHBI B JIETOY-
HOU TKaHW JIOCTOBEPHO HE OTJIMYATIACH OT aHAJIOTHY-
HOT'O MMOKa3arelist B CePAEYHON MBbIIIIe: He ObLI0 00-
Hapy’KeHO pPasjuuus U MeXIY KOHIIEHTPAIUSIMU
MOYEBUHBI B UCCJIEYEMBIX JIOJISIX TIeUeHU 3/[0POBBIX

ered by v.porta blood will be excreted into bile capil-
laries.

As can be seen from the table.1, the concentra-
tion of urea in the v.porta v and. renalis blood was,
respectively, 21% and 23% lower than in the arterial
blood, so APD and rAVD of urea were positive val-
ues. The first reason would be secretion of a part of
"arterial’ urea into the gastrointestinal lumen. The
second reason is urea excretion from the body with
urine, where the concentration of this metabolite,
due to the concentrating ability of the renal tubules
[11],is 10 times higher than the same indicator in the
arterial blood (table 1).

As can be seen from the table 2, in healthy ani-
mals' tissues of visceral organs studied, the maximum
urea concentration was noted in the kidneys, and the
minimal — in the thyroid gland. In turn, urea con-
centration in the tissue of lungs did not reliably dif-
fered from that of the cardiac tissue: no difference
was found in the urea concentration in the healthy
animals' liver lobes studied lobes (table 2). In the
intestine, urea concentration of in the colon tissue
was reliably lower than its content in the walls of the
stomach and duodenum, respectively, by 20% and
18% (table 2). Comparison of the results obtained
allows speaking about the original difference of urea
ki-netics in the organs of mammals, which is associ-
ated not only with different speed of its generation
therein, but, most likely, with different permeability
of the histohematical barrier of their tis-sues for this
metabolite.

The use of liver resection caused a decrease in
the concentration of urea in the v.hepatica blood on
the 34 and 14th postoperative day, respectively, by
28% and 21%, whereas its content in the arterial
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JKUBOTHBIX (Tabur. 2). B opraHax skejyI0uHO-KHUIIey-
HOTO TPaKTa KOHIIEHTPAIIUS MOYEBUHBI B CTEHKE TOJI-
CTO KHUIIKH, OBLIO JOCTOBEPHO HUXKE €e CojepsKa-
Hus B cTenkax xxenyaka u [IIIK, coorBercTBenHO, Ha
20 u 18% (Tabu. 2). ComocraBieHue MOJYIEHHBIX
PE3YJIbTaToOB MIO3BOJISIIOT TOBOPUTH 00 UCXOHOM Pas-
JIMYUY KUHETWKU MOYEBWHBI B OPraHax MJIEKOINTA-
IOMINX, KOTOPOE CBSI3aHO HE TOJBKO C HEOJUHAKOBOM
CKOPOCTBIO ee 00pa3oBaHKs B HUX, HO, BEPOSITHO, C
PA3JIMYHON TPOHUIIAEMOCTHIO THCTOTEMATHUYECKOTO
Gapbepa MX TKaHEH st JaHHOTO MeTaboInTa.
[IpumeneHne pe3eKIUM T€YEHU BBI3ZBIBAJIO
CHUJKEHUE KOHIIEHTPAIlUM MOYEBUHBI B KPOBH V.
hepatica Ha 3-u u 14-e CyTKH HOCJIEOTEPAITTOHHOTO
MepHo/ia, COOTBETCTBEHHO, Ha 28 1 21%, Tora Kak ee
coJiep;KaHue B apTePUATbHON KPOBU HE M3MEHSLIOCH
(taba. 1). KparkoBpemeHHas HOpMa/id3alus KOH-
IEHTPAIIUA MOYEBHUHBI HA 7-€ CYTKHU MOCJIe0TIePaly-
OHHOTO TIepHO/Ia COMPOBOKIATIOCH €€ yBeJInIeHUEM
na 19% B aprepuanbnoii kposu (tabu. 1). Hecmorps
Ha 10, hABP 110 MOYeBHHE OCTaBaIaCh HELOCTOBEP-
HOH BO Bce cpoku Habsogeruii (Tabu. 1). 1o yKa-
3bIBAET HA HAPYIIEHUE WHKPEIIMH MOUEBUHBI U3 OIle-
PUPOBAHHOIT TIeueHN B KPOBOTOK. B skesrum xosrenoxa
KOHIIEHTPAIIUs MOYEBUHBI Ha 3-W CYTKH IOCJEe pe-
3eKIIUU TIeYeHN OCTaBaJach B TIPeeiax HOPMBI, J[0-
CTOBEPHO HE OTJINYASICh OT AaHAJIOTUIHOTO ITOKa3aTe-
JIT B apTepuajJbHON KpPoBHM W KpoBu V. hepatica
(tabn. 1). ComocTaBieHre MOJYIEHHBIX PE3YIIbTa-
TOB TIOKA3bIBAET, YTO HA 3-U CYTKH TIOCJIEOIepaly-
OHHOTO IePUO/Ia CHUKEHNE NHKPEIMY MOYEBUHBI U3
MeYeHn B KPOBOTOK TIPOUCXOMUT Ha (hoHE coXpaHe-
HUS ee BbBIJIEJICHUST TelaToUTaMi B JKeJTUHbIe Ka-
nusipel. Ha 7-e cyTku mocjie pe3ekinuu edeHu mno-
CTyTIJIEHWEe MOYEBUHBI M3 €€ KJIETOK B JKeJTUHbIe
KaIWJISIPBI BO3PACTAJNIO, HAa UTO YKA3bIBAET yBeInde-
HUe ee COjep/KaHus B JKeadn xosemoxa Ha 15%
(tabu. 1). BeposiTHO, 9TO JOCTHUTAJIOCh 32 CYET «IOP-
TAJBHOI» MOYEBHUHBI, O YeM CBUJETETHCTBYET OTPH-
naresbras koppessiius (r=—0,88, p<0,05) mexxmy co-
JiepKaHreM MOUYEBUHBI B JKEJTYM XOJIe[0Xa W KPOBU
v.porta. Mesxxy Tem, cHrnkenne Ha 12% KOHIIeHTpaIiun
MOYEBUHDL B Kesluu K 14-M cyTkaM I10cie pe3eKiuu
nedyeHn Ha (oHe ee TOBBINIEHHOTO MOCTYIIEHUS K
OIIePUPOBAHHOMY OpPraHy ¢ KPOBbIO V. porta (Tabur. 1),
MO3BOJISIET TOBOPUTH O TOPMOKEHUU TIOCTYTLIEHUS
MOYEBUHBI U3 TENATOIIUTOB B JKETUHBIE KATTUJLISIPBI.
Eciv B aprepuasibHOI KPOBU co/lepsKaHne MO-
YEBUHBI MOCJIE PE3EKIUU MMEeYeHU CYIECTBEHHO He
M3MEHSJIOCh, TO B KPOBU V. porta OHa MpeBbIIIaia
HOPMY Ha 3-1, 7-e 1 14-e CyTKHM 1OCIeonepanuoHHo-
IO [Iepro/a, COOTBETCTBEHHO Ha 45, 25 1 41% (Tab. 1).
bnaromapst atomy IIBP mo moueBnne Ha 3-u n 14-e
CYTKU WCCJIEIOBAHWS CTAaHOBUJIACH TOJIOKUTETHHOM
BesmurHOH (Tabu. 1). C yueTtoM TOSBIEHHS Y OlepH-
POBAHHBIX JKUBOTHBIX IPe0O/IalaHust KOHIIEHTPAIIUT
MOYEBHUHBI B V. porta HaJl aHAJIOTUIHBIM [TOKa3aTeieM
B JKEJYM, MOKHO TOBOPUTH O PETEHIINU <«ITOPTAJTh-

blood remained was not changing (table 1). Short-
term normalization of urea concen-tration on the 7th
day of the postoperative period was accompanied by
its 19% increase in the ar-terial blood (table 1).
Despite this, hAVD for urea remained unreliable at
all observation times (table 1). This indicates dis-
turbed incretion of urea from the operated liver into
the blood flow. In the common duct bile, the urea
concentration on day 3 after LR remained within the
normal range without reliable difference from the
similar indicator in the arterial blood and v. hepatica
blood (table 1). A comparison of the results shows
that on the 3rd postoperative day, decreased urea
incretion from the liver into the blood flow takes
place against the background of its intact release by
hepatocytes into bile capillaries. On the 7th day liver
resection, flow of urea from its cells into the bile cap-
illaries increased as evidenced by increase of its con-
tent in the bile of the common bile duct by 15%
(table 1). This was, probably, due to «portal»> urea,
which is supported by a negative correlation (7=0.88,
P<0.05) between the urea content in the bile of the
common bile duct and v. porta blood. Meanwhile, a
(12%) decline of urea concentration of in the bile by
day 14 after liver resection against the background of
its increased inflow to the operated organ with v.
porta blood (table1l) suggests inhibition of urea
inflow from hepatocytes into bile capillar-ies.

Whereas the arterial blood urea content after
liver resection did not significantly changed, it was
above normal in v. porta on days 3, 7, and 14 after
liver resection, respectively, by 45%, 25%, and 41%
(table 1). Due to this, PVD for urea on the 3rd and
14th days of the study was a positive value (table 1).
Taking into account the occurrence in the operated
animals of predomi-nance of urea concentration in v.
porta blood vs. similar figure in the bile, we can speak
about 'portal’ urea retention in the liver part remain-
ing after resection. This, along with decreased incre-
tion of urea from the operated liver into the blood,
must lead to its accumulation in the organ part
remaining after resection. However, on the 314 day
after liver resection, the content of urea in the left
and middle lobes of the liver was reduced, respec-
tively, by 11% and 15%, whereas on the 7th and 14th
days of the study it was within the normal range
(table 2). This discrepancy can be ex-plained by two
factors: firstly, by urea synthesis dysfunction of hepa-
tocytes, which was detected after liver resection
[12]; secondly, by urea drop from the free into the
bound state. This process is one of the mechanisms of
cell adaptation to the action of an extreme irritant
[13] and repre-sents urea interaction both with
lipoproteins of subcellular organelles’ membranes
[14] and with enzymes [15], resulting in alteration of
the catalytic properties of the latter.

The formation of negative APD for urea after
liver resection (table 1) indicates stimulation by a
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Ta6mmnua 2. Comeprkanne MOYEBHHbBI (MMOJIb/KI BJIAXKHOI TKAHH) B BUCIEPAJbHBIX OPraHaX MOCJE Pe3eKIUH eYeHU

(M£m)

Table 2. The urea content (mmol/kg wet tissue) in visceral organs after liver resection (M+m)

Object research Intact animals

The urea content in the days of study, n=10

(norm) n=15 3d 7th 14th
Thyroid gland 2.73%0.15 4.41+0.22* 4.24+0.21* 3.53+0.30*
Lungs 2.91+0.20 3.77£0.23* 3.75+0.19* 4.07+0.43*
Heart 3.47+0.11 3.56+0.30 3.75+0.28 3.47+0.41
LLL 4.83+0.14 4.34+0.22* 5.01£0.19 4.63%0.24
MLL 4.64+0.16 3.91+0.21* 4.49+0.24 4.75+0.24
Stomach 3.70+0.20 3.31£0.12 3.82 £0.26 3.94+0.32
Duodenum 3.68+0.13 4.40+0.21* 3.79+0.21 3.63+0.30
Colon 3.03+0.21 3.96+0.15* 3.78+0.44 4.12+0.30*
Spleen 3.31+0.16 3.77£0.27 3.62 £0.20 3.360.21
Kidneys 11.2+1.01 12.5+0.77 11.9 £0.65 15.9+1.13*

IIpumeuanue. Thyroid gland — murosuanas xenesa; Lungs — nerkue; Heart — cepaue; LLL — sesag nons nedenn: MLL — cpeanss
nosst medenn, Stomach — sxenyzox; Duodenum — asenagnarunepcernast kumka; Colon — toscras kumika;, Spleen — cenesenka,;
Kidneys — moukn. *(»p<0,05) — 10CTOBEPHOCTH PA3INYUii IO CPABHEHUIO ¢ HOPMOL.

Note. LLL — the left lobe of the liver, MLL — middle lobe of the liver. * — P<0.05, significance of differences compared to the norm.

HO¥T» MOYEBHWHBI B OCTABIIEHCS TTOCTIE PE3EKITUHT Yac-
TH rneyenn. Hapsay ¢ ymMeHbllieHueM WHKPEITUU MO-
YeBUHBI U3 OTIEPUPOBAHHOI I€YeHU B KPOBb, ITO
JIOJIKHO TIPUBOJIMTD K €€ HAKOIIJIEHUIO B OCTaBIIEHCS
mocJie pe3ekinu Jactu oprana. OMHaKo, HA 3-U CyT-
KU TI0CJIe PE3EKINH TIeYeHU CoJiepKaHue MOYEBUHBI
B JIEBOIT U CPeIHEN OJISX TTeUeHr ObLITO CHUKEHO, CO-
orBercTBeHHO, Ha 11 1 15%, Torna kak Ha 7-e u 14-e
CYTKHU UCCJIE0BAHUS HAXOUJIOCh B TIpejesax HOp-
Mbl (Tabs. 2). Takoe HECOOTBETCTBUE OOBSICHSIETCS
nByMs hakropaMu. Bo-mepBbIxX, HapyIIieHrneM Moue-
BUHCHHTETHYECKOI (DYHKIIMU TENaTOIUTOB, OOHAPY-
JKeHHoe Iocje pesekuuu 1edenu [12]; Bo-BTOpBLIX,
[EPex0/l0M MOUYEBHMHBI 13 CBOOOIHOIO B CBS3aHHOE
cocrosiHue. JlaHHBIN TIpoTiece SIBJSETCS OXHUM W3
MEXaHNU3MOB J[ANTall KJIETKH K JIEHCTBUIO Upe3-
BBIYATHOTO pasapaskuTess [13] u mpencrasaser co-
60i1 B3auMoIeliCTBIE MOYEBHHBI KaK € JIUIIOMPOTEH-
JaMu MeMOpaH CyOKJIeTOYHBIX opranesut [14], Tak u
¢ hepmenTamu [15], 4TO MPUBOANUT K UBMEHEHHIO Ka-
TATUTHYECKUX CBONCTB TTOCTETHUX.

DopmMupoBaHue TOCIE PE3EKITUH [TEYEHI OTPU-
narenbHoil ATIP mo moueBute (Tabir. 1) ykasbiBaer
Ha CTUMYJISIIUIO ONEPAIMOHHBIM BMENIaTebCTBOM
WHKPEITUU MOYEBWHBI OPTaHAMMU KeTy0YHO-KUIIeY-
HOT'O TPaKTa B MOPTAJIbHBIII KPOBOTOK, OCOOEHHO Ha
14-e cyTkM TIOC/IEOTIEPAIIMOHHOTO TIepro/a. Kak Buj-
HO 13 TabJI. 2, B TKAaHW JKeJyAKa KOHIIEHTPAIAs MO-
YEBUHBI 1TOCJIE PE3EKITUN TIeUeHN He M3MEHSLIACH, HO
yBemmuuBasiach Ha 20% B Tkanu /[ITK. Ecin yuects,
YTO B HHTEPOIMTAX TOHKOTO KHUIIEYHUKA HETABHO
obHapysKeH TOJHBINH HaGop (epMEHTOB OPHUTHHO-
Boro nukiaa Kpebca-Xencensiita [1], TO MOXKHO T0-
BOPHTD O €r0 CTUMYJISIINY B YKa3aHHBIH TTepro;| Ha-
omonennit. B orimune ot /[IIIK, B cTenke TosicToi
KUIIKW YBeJUYeHWEe KOHIEHTPAIIUU MOYEBUHBI OT-
MeveHO Ha 3-1 1 14-e CyTKU 1mocje pe3eKIny neyeHu,
orsercTBeHHo Ha 31 u 36% (Tab6..2). [Ipuunnoii a10-
TO cJieflyeT pacCMaTpUBaTh TOPMOKEHHUE ee IKCKpe-

surgical intervention of urea gastrointestinal incre-
tion into the portal blood flow, especially on the 14th
day of the postoperative period. As can be seen from
table 2, the concentration of urea after liver resection
did not change in the stomach tissue while it
increased by 20% in the tissue of duodenum. In view
of the recently detected complete set of enzymes of
the Krebs-Henseleit ornithine cycle in the small
intestine enterocytes [1], we can speak about its
stimulation during the said observation period.
Contrary to duodenum, in the colon wall, the
increase of urea concentration was found on days 3
and 14 day after liver resection by 31% and 36%,
respective-ly (table 2). This should be seen as the
result of inhibition of its secretion into the colon
lumen. In normal conditions, secreted into the
intestinal lumen, urea, subjected to the effect of
intestinal microflora urease, secretes ammonia
actively involved in the work of their proton pump
that pro-vides energy to microorganisms [9].

Since liver resection promotes arginase activity
of splenocytes [16], a change in the splenic urea con-
centration had been reasonably expected. However,
it remained within the normal limits on postopera-
tive days 3 and 14 (table 2), which suggests either its
increased inflow into v. porta blood, or its transition
from the free into the bound state. The latter
explains the lack of urea ac-cumulation by spleno-
cytes on the 7th day after liver resection, when its
increased content in arte-rial blood was noted. Since
urea diffusing through a tissue barrier easily alter-
nates between the free and bound state [17], involve-
ment of this mechanism in stabilizing urea concen-
tration in op-erated body's splenocytes within the
normal range, irrespectively of its content in the
arterial blood, cannot be excluded.

As can be seen from the table 1, on the 3rd day
after liver resection, a 30% decrease of urea concen-
tration in urine was accompanied with its 29%
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I[[UK B IPOCBET JJAHHOTO OpraHa. B 0ObIYHBIX YCIOBH-
SIX, CEKPETUPOBAHHAS B MPOCBET KUIIEYHUKA MOYe-
BWHA, IO/IBEPTAsICh BO3JEUCTBUIO ypea3 KHUIIeTHOU
MUKPODJIOPHI, BBIIEJSET aMMUAK, MPUHUMAIOIINIA
aKTHBHOE ydacTue B paboTe MPOTOHHOW MOMIIbI,
obecrieunBarolleil aHeprueil MUKpoopranusMer [9].

[TockobKy pesekIny ImeYeHr CTUMYJIUPYET ap-
TUHA3HYIO aKTUBHOCTD CIJIEHOMTOB [ 16], To MOXKHO
OBbLIO OKUAATh U3MEHEHUST KOHIEHTPAIIMA MOYEBH-
HBI B ceniederke. OIHAKO, OHA OCTABAJIACH B ITpefieJiax
HopMbl Ha 3-u U 14-e cyTKuU 110c/1e0lepalMoHHOrO Iie-
puoga (tabr. 2). ITo JaeT OCHOBAHKE IIPEIION0KUTH
JinbO0 ee TMOBBIIIEHHOE TTIOCTYIIEHHE B KPOBb V. POTta,
Jinbo mepexoll 13 CBOOOAHOIO B CBSI3AHHOE COCTOSI-
Hue. TTocsenHee 0OBICHSIET OTCYTCTBHE HAKOTLJIEHIIS
MOYEBUHBI CIICHOITUTAMU HA 7-€ CYTKH TIOCTIe Pe3€eK-
WU TI€YEeHN, KOT/Ia OTMEYEHO yBeJUIYEeHNe ee Cofiep-
JKaHWS B apTeprasibHON KpoBU. [ToCKOJIbKY MOYEBH-
Ha, auddyHANPYST UYepe3 THUCTOTeMATUYECKUU
Gapbep, JIErKO TEPEXOANT 13 CBOOOIHOTO B CBSIBaHHOE
cocrostHre u Hao6opoT [17], TO HEJIb3sT UCKIIOUUTh
y4acTHe 9TOr0 MEXaHU3Ma B CTaOUJIM3AI[H B [TPEIe-
JlaX HOPMbI KOHIIEHTPAIIU MOUYEBUHBI B CILIEHOIU-
TaxX OMEPUPOBAHHOTO OPraHW3Ma, HE3aBUCUMO OT ee
coJIepsKaHMs B apTePUaTbHON KPOBU.

Kak Bumno u3 Tabu. 1, Ha 3-u cyTKH 1M0CjIe pe-
3eKIUN TleyeHn cHukenre Ha 30% KOHIIEHTpAIUN
MOYEBUHBI B MOUE COMTPOBOK/IATIOCH €€ YBeJTMIeHUEM
Ha 29% B KpoBH V. renalis. ITO CBUAETENBCTBYET O
MOBBIIIEHHOI peabcopOInu JaHHOTO MeTaboJIUTa 13
[OYEYHBIX KAHAJbBIEB B YKa3aHHBINA MepUo HabJII0-
nennii. Ha 7-e cyTku mmocsieonepaioHHOTo Teproia
CKOPOCTb peabcopOLmMy MOYEBUHBI B IIOYKAX, BU/IU-
MO, HOpMaJIM30Basoch. Ha aTo ykaspiBaeT BoccCTa-
HOBJIEHUE KOHIIEHTPALUU MOYEBUHBI B Moye (Tabur. 1).
Mesxay Tem, Ha 7-€ CyTKU TOCJe PE3EeKINN TIeueHn
00HaPY’KEHO YBeJUUEHUE KOHIIEHTPAIINH MOYEBUHBI
B apTepUaIbHOI KPOBY 1 KpoBH V. renalis, cooTBercT-
BenHo Ha 19 u 46% (tabu. 1). Takoe HECOOTBETCTBUE
MOKHO OOBSICHUTH CTHMYJIAIHENd 00pasoBaHMs MO-
YEeBUHBI KIETKAMU MTOYEUHBIX KAaHAJBIIEB C ee JaJb-
Helmrell WHKpenuelr B KPOBOTOK. MOKHO cIipaBesi-
JINBO TIOJIATaTh, YTO JAHHBI MEXaHU3M SIBJSETCS
OJTHOW M3 TPUUYNH OTCPOYEHHOTO HAKOILJICHHS MOYe-
BUHBI TIOYKaMU Ha 14-e CyTKH TOCIeonepannoHHOTO
nepuoga (tabsr. 2). B moukax e o6Hapyxkena MPHK,
Koaupyolas obpasoBanue KapbamounsdochaTcun-
teTasbl-1 [18], orBeyaloieil 3a BoBjieyeHe aMMuaKa
B cunTe3 MoueBunbl [5]. [Toatomy, HecMoTpst Ha Ha-
JinYre B KJIETKaX MMOYEYHBIX KAHAJBIIEB aprAHA3bI
[19], MoskHO rOBOPUTH 06 OOPasoBaHUHU HehPOIUTA-
MU MOYEBUHBI HE COTIPSIKEHHOTO ¢ HeUTpasn3anuen
aMMHaKa.

Kak BusHo u3 Tabi1. 2, pe3eKiys ne4eHu He Bbi-
3bIBAJIA JIOCTOBEPHBIX M3MEHEHUN COAEPIKAHUS MO-
YEBUHBI B CEPIEYHON MbITIe. B jlerouyHoll TKaHu ee
KOHIIeHTpalus Ha 3-1, 7-e u 14-e cyTku mocseonepa-
IIMOHHOTO TIEPUO/Ia TPEBBINIATa HOPMY, COOTBETCT-

increase the v. renalis blood. This is indica-tive of
increased reabsorption of the metabolite from renal
tubules during the said observation period. On the
7th postoperative day, the rate of urea reabsorption
in the kidneys became appar-ently normal. This is
indicated by the recovery of urea concentration in
urine (table 1). Mean-while, on the 7th day after
liver resection, showed an increase of urea concen-
tration in arterial blood and v. renalis blood by 19%
and 46%, respectively, was established (table 1). This
discrep-ancy can be explained by promotion of urea
production by renal tubules' cells and its further in-
cretion into the blood flow. It can be reasonably
assumed that this mechanism is one of the rea-sons
for delayed accumulation of urea in kidneys 14 days
postoperatively (table 2). In kidneys, mRNA that
encodes generation of carbamoyltransferase — I [18]
responsible for the involvement of ammonia in the
urea synthesis was not found [5]. Therefore, despite
the presence of arginase in the cells of renal tubules
[19], it is possible to speak about urea production of
by nephrocytes, which is not accompanied with
ammonia neutralization.

As can be seen from table 2, LR did not cause
reliable changes in the urea concentration in the
heart muscle. In the lung tissue, its concentration on
the 3rd, 7th, and 14th postoperative day was above
normal by 30%, 29%, and 40%, respectively (table 2).
Given the presence of lung tis-sue's arginase activity
[7], we can speak about stimulation of urea produc-
tion therein after liver resection. In turn, mapping
the dynamics of changes in the concentration of urea
in the lungs and arterial blood after liver resection
indicates its retention latency in the lung tissue.

Without exerting a significant influence on the
concentration of urea in arterial blood (table 1), LR
caused its increase in thyroid tissue on the 3rd, 7th,
and 14th postoperative day, by 62%, 55%, and 28%,
respectively (table 2). The lack in the available sci-
entific literature of data about the presence of
arginase activity in thyrocytes makes one think
about distortion of urea diffusion from blood thyro-
cytes after liver resection as the cause of its accumu-
lation by the thyroid tissue. It cannot be excluded
that urea accumulation in the thyroid gland, along
with activation of am-monia neutralization reactions
therein in the conditions of postoperative hyperam-
monemia [20], is one of the reasons for reduced hor-
monal activity of thyrocytes after liver resection that
has been detected earlier.

Conclusion

Thus, resection of normal liver alters the kinet-
ics of urea in the body. On the one hand, this is due
to the activation of extrahepatic mechanisms aimed
at preventing development of urea de-ficiency in the
arterial blood against the background of its distorted
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BeHHO, Ha 30, 29 u 40% (Tabur. 2). Eciu yuecTh Hasw-
ype y JIeTOYHON TKaHW apruHa3HON aKTUBHOCTH [7],
TO MOKHO FOBOPUTH U CTUMYJISIIIUU O0GPasOBaHUS B
Hell MOUeBUHBI TTocse pedekruu medeHn. ComocTas-
JIeHUe AUHAMUKU U3MEHEHUs KOHIIeHTPaInuu Mode-
BUHBI B JIETKUX U apTepUaIbHON KPOBU TIOCTE PE3eK-
MU TIeYeHUW YKa3blBaeT Ha ee PEeTEeHIIMOHHYIO
3a/IEPKKY B JIETOYHON TKaHMU.

He oxasbiBast cyiecTBEHHOTO BJANSHUS HA KOH-
IIEHTPAINI0 MOYEBUHBI B apTepPUaJbHONW KPOBU
(tabum. 1), pesekiiust IeYeHU BbI3bIBA/A €€ yBeJde-
HHUE B TKaHU IIUTOBUHOM sKeJie3bl Ha 3-1, 7-e 1 14-e
CYTKM TIOCJIEONePAIMOHHOTO TePHo/ia, COOTBETCT-
BeHHO Ha 62, 55 u 28% (Tabu. 2). OTcyTcTBUE B 10-
CTYTTHOW HAYYHOU JTUTEpaType CBeleHNH 0 HaInInn
apruHa3HON aKTUBHOCTUA B THUPOINTAX, 3aCTaBJSET
JlyMaTh O HapymieHuu nuddysun MOYeBUHBI U3 TH-
POIMTOB B KPOBB TTOCJIE PE3EKITNHU TTeUeH , KaK MPHU-
YUHY ee HAKOIJIEHNS TKaHbIO MIUTOBUIHON JKeJe3bl.
Henb3s UCKITOUNTB, UTO HAKOTIJIEHNE B IIUTOBUIHOM
JKeJiese MOYEBUHBI, HAPSI/Ly ¢ aKTUBaIMell B Hell pe-
aKIUH 110 HEWTpaIu3aIui aMMHIaKa B yCJIOBUSIX TIO-
ceonepaluonnoil runepammonriemuu [20], asmser-
cs OMHOHW W3 TPUYMH OOHAPYKEHHOTO paHee
CHIKEHUST TOPMOHAJBHOW aKTUBHOCTH TUPOIUTOB
TTocJjie Pe3eKIIny TeIeH .
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synthesis by hepatocytes and reduced inflow of urea
from the liver part remaining after resection into the
central blood flow. On the other hand, these are func-
tional and metabolic changes that taking place in
organs during adaptation of the body to operative
aggression. As a result, not only their permeability of
blood-tissue interface for urea alters, but the kinetics
and production of this metabolite therein, too. This
explains the mismatch between the changes of urea
concentration in visceral organs and the changes of
its arterial blood content discovered in the postoper-
ative period.

HOM CTOPOHBI, 9TO CBA3aHO C aKTUBalueil BHelleye-
HOYHBIX MEXaHNU3MOB, HAITPABJIEHHbIX HA TIPEIOTBPa-
HIeHUe Pa3BUTHS leDUITTa MOYEBUHBI B apTEPUATTH-
HOUI KpoBM Ha (oHe HapylleHus ee CHUHTe3a
TeraTonuTaMi U CHUKEHUS TIOCTYTLIEHUs] MOY€eBU-
HBI U3 OCTaBIIENCS TOCJe Pe3eKINN YaCTh TTeYeHH B
IeHTPaTbHBIM KPOBOTOK. C APYroil CTOPOHBI, 3TO
GOYHKITMOHATLHO-MeTA00TNYECKIEe N3MEHEH s, BO3-
HUKAIOIIMEe B OpraHax Mpy aJanTaliii OpraHn3Ma K
ollepallMoHHOM arpeccuu. B pesdyJibraTe u3MeHsercs
He TOJILKO MPOHUIIAEMOCTD THCTOTEMATIYECKOTO 6a-
pbepa st MOYEBIHDI, & TaK/Ke KHHEeTHKa U 00pa3o-
BaHMe JaHHOTO METabOIUTA B HUX. DTUM U OObSICHSI-
eTcst 0GHAPYKEHHOE B TTOCTEOTEPATTHOHHOM TTEPUO/IE
HECOOTBETCTBYE N3MEHEHNST KOHIIEHTPAIUA MOYEBHU-
HBI B BUCIIEPAIBHBIX OPTaHAX N3MEHEHUSIM ee Cojlep-
JKaHus B apTepuasbHOI KPOBU.
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ObIMIAAd PEAHUMATOJOI'UA

Hayuno-npaxtuueckuii xypHai «O01iast peaHuMaToJIOT s>,
Bxomsiuii B iepedens BAK PO, npennasnauen s Bpaueil aHeCTe3M0JI0T0B-PEAHNMATOJIOTOB
1 HAYYHBIX COTPYZIHUKOB.

Tematuka JKypHaJia: latoretes, KJIMHuKa, InarioCTuka, Jie4ieHue, HpO(bI/I.HaKTI/IKa 1 11aTOJIOMYEeCKasA aHaTo-
MUA KPUTUYECKUX, TEPMUHAJBHBIX 1 ITIOCTPEAHUMAIITMOHHDBIX COCTOSTHUIA. BOHpOCI)I OKa3aHusd Z[OI‘OCHI/ITE{]II)HOﬁ 110~
MOTIHN TPU KPUTHUIECKNX COCTOAHUAX. BOHpOCbI O6yquI/IH HaceJeHA 1 MeJUITMHCKOTO IepCcoHa/la ITpreMaM OKa-

3aHUS HEOTJIOKHOU TTOMOIIN TIPpU KPUTUYECKUX COCTOAHUAX.

Aynuropusi: jieueOHbIe YUPEKAEHUS; BbICIINE yueOHbIE 3aBeICHIs MEAUIUHCKOTO TPODUIIST; MEUIUHCKIE
YUPESKIEHUS TIOCIEUIITIOMHOTO 0OpasoBatusi, DeepaiibHble U PErMOHAIBHBIE OPTaHbl YIIPABJICHUS 3[PABOOXPa-
HEeHMeM, MeMINHCKIE HayYHO-UCCAeI0BATENbCKIUE HHCTUTY T, MEAUIIMHCKIE OUOTMOTEKN.
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