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Iens uccnedosanus — ndyvenue simsinue runepoapuyeckoil okcurenanuu (I'BO) Ha aMmmMuaksKcKkpeTHpyomyo GyHKIHUIO no-
uek npu pesexuuu nevenu (PII). Mamepuan u memoost. Onbitbl nposeenbl Ha 138 mosoBo3penbix Kpbicax (camkax). TBO
npoBOAWIH B pexxume 3 ata, 50 MHH, TPEXKPATHO, O/uH ceaHc B cyTku mocie PII (15—20% ot macce! oprana). O0bexTamu uc-
CJIe/I0OBaHMs CIIYKUJIM IIOYKH, KPoBb (aorta, v.renalis), Moua. Onpezesisum coaepkanie aMMHaKa, [IyTAMAHA, MOYEBHHbI. Pe-
3yavmamot. I'BO, ycrpanss nocjieonepanuoHHyIo apTepHajbHyl0 THIEPAMMOHHEMUH, CTHMYJIMPYET 9KCKPEIUIO HOHOB aMMO-
HHsL ¢ MOYOH. IT0 mocrTuraercs ymksuanueii B ycaosusix I'BO unruupyromero Biusiaus PII Ha cekpenuio aMMuaka B
ToYeyHbIe KaHAJIBIIbI U aKTHBanHel B He)poIUTaX BHYTPUKIETOYHOTO AaMMOHHOTEHEe3a, B TOM YHCJIe U He CONPSI)KEHHOTO C /1e3-
aMHMPOBaHHEM <apTepuaibHOro» riayramuta. Ognospemento I'bO ycwmBaer akruBupyioniee Biusinue PIT Ha roryramuHo-
BbIii IMKJI B [IOYKAX NPENMYIIECTBEHHO HA CYET YBEIMYEHHS 00Pa30BaHUs <[IOYEYHOTO IIIyTAMUHA> U €0 NOCTYIUIEHHE U3 HHX
B KpoBOTOK. B ycaoBusix TBO ycumsaercs crumysmpytomee Biusiaue PIT Ha peaGcopOumio B IoYKax MOYEBHHBI, HO, B OTJIA-
YK€ OT HEOKCUTEHHPOBAHHBIX KPbIC CHIKEHUS IKCKPEIMH MOYEBHHBI C MOYOH HE IPOUCXOUT, GIaroqapsi yBeIuyeHUI0 KOHIIEH-
TPAIMH MOYEBHHBI B apTepHajbHOI KpoBu. IIpekpanienye runepoKcHYecKoro BO3/1eiiCTBUsI HA OPTaHN3M BOCCTAHABJINBAET pe-
a6copOMIo MOYEBHHBI B IOYKAX NIPH COXPaHeHHH cTumy.mpyiouiero Bausinus TBO Ha o6pasoBanne MoyeBuHbI HePOUUTAMU
U ee HHKPELHIO U3 HUX B KPOBOTOK. Ktouesvie cio6a: runepokcusi, pe3eKius nevyeHt, oYK, aMMHUaK, d9KCKPelHs.

Objective: to study the impact of hyperbaric oxygenation (HBO) on renal ammonia excretion during liver resection (LR).
Material and methods. Experiments were carried out on 138 pubescent rats (females). Three HBO sessions were performed
at 3 ATA lasting 50 min once daily after LR (15—20% of the liver weight). The kidney, blood (aorta, v. renalis), and urine
were examined. The levels of ammonia, glutamine, and urea were measured. Results. By eliminating postoperative arterial
hyperammonemia, HBO stimulates urinary ammonia ion excretion. This is achieved through elimination of the inhibitory
effect of LR under HBO on ammonia secretion into the renal tubules and through activation of intracellular ammoniagene-
sis in nephrocytes, including that uncoupled with arterial glutamine deamidation. HBO potentiates simultaneously the acti-
vating effect of LR on the glutamine cycle in the kidneys mainly through the hyperproduction of renal glutamine and its
influx from them into the bloodstream. HPO enhances the stimulatory effect of LR on urea reabsorption in the kidneys, but,
unlike non-oxygenated rats, there was no reduction in urine urea excretion due to increased arterial blood urea concentra-
tions. Termination of the body's exposure to hyperoxia restores urea reabsorption in the kidneys with the persisting stim-
ulatory impact of HBO on the formation of urea by nephrocytes and its incretion from the latter into the bloodstream. Key
words: hyperoxia, liver resection, kidneys, ammonia, excretion.
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Hapymrennst mMerabosmsma u (GyHKIMU TOYEK TPU
KPUTHIECKUX COCTOSTHUSX SIBJISIOTCS OHON U3 aKTyasb-
HBIX 11po6JieM peanumaTosnoruu [1—3].

Kak usBectHo, oH0#1 13 (QYHKIMI MOYEK SBIACTCSA
BbIBEZICHIE 13 OPraHM3Ma aMMHaKa, OHOTO U3 KOHEUHBIX
poAyKTOB OekoBoro ooMena [4]. B 3mopoBom opranuame
aMMHaK ZI0CTaBJISETCS apTEPUAIbHOI KPOBBIO K ITOYKAM B
IBYX (opmax: CBOOOAHOIT U CBsI3aHHOI. B HOpMe KOHIIEH-
Tpaist CBOGOAHOTO aMMHUAKa B apTePHATbHON KPOBHU MJie-
KOTHUTAOMNX HUYTOKHO MaJla, II0 CPAaBHEHHUIO C €T0 KOH-
merTpaimeit B mMoue [5, 6]. Iloatomy mpwm oreHke
AMMUAKIKCPETUPYIONIell COCOOHOCTH MOYEK OHA TPaj-
OHHO He Oepercst Bo BHuManue [4, 7]. OCHOBHBIM 1O~
CTaBIIMKOM aMMHaKa B IOYEYHBIC KAHAJBI[BI SIBJIACTCS
TJIyTaMUH — OJfHA U3 00pPaTUMBIX (hOPM CBSI3BIBAHUS aM-
MHaKa B OpraHuaMe MJjexomnuraommx [4]. B pesyssrare
JIe3aMUIMPOBAHUS TIyTAMUHA B TTOYKAX 0Opasyercst aM-
MHaK [5], cekpeTHpyeMblil B IOYedHble KaHATbIBI, B 1mo-
YeYHBIX KaHAIbI[AX aMMMaK, CEKPETHPOBAHHBIN HedpoIu-
TaMH, MPUCOEMHSET IIPOTOH BOAOPOJA, IIPEBpaIasch B
MOH aMMOHUS [4, 7], KOTOPBII BBIBOJUTCS ¢ MOYOH U3 Op-
raHusMa. MoueBIHA B HEM3MEHHOM BHJI€ BBIBOIUTCS C MO-
YOIl M3 OpraHu3Ma 3a UCKJIIOUYEHHEM TOH 4acTu, KOTopast
peabcopbupyercst B KpOBb, IPUHKUMAsE yuyactue B (popMu-
POBaHUU IPOTUBOTOYHO-MHOKUTEIBHO CHCTEMBI [4].

WccneoBaHUAME  YCTAHOBJICHO, UYTO DJIMMUHAIINS
n30BITKA aMMIaKa [TOYKaMU 13 OPraHU3Ma MPU HHOTEeH-
HOIT aMMHUaYHON MHTOKCHKaiuu He addexrnsra [8] u co-
IIPOBOKIAETCST HAPYIIEHNEeM KUHETHKH a30TUCTBIX MeTa-
G6osmToB B camux Toukax [9]. Omanum u3 crnoco6os
JIeYCHUST SH/IOTEHHON aMMUAYHON MHTOKCUKAINN SIBJISICT-
cst runiepbapuaeckast okcurenanus (FBO) [10]. TTpu sTom
YCTAHOBJIEHA €€ CMOCOOHOCTH He TOJNBKO CTUMYJINPOBATH
peakin obe3BpeskBanus aMmuaka B redenu [11, 12], Ho
1 PeryJinpoBaTh BHETICUCHOYHBIC MEXaHU3MBI JJIMMUHA-
I[IH €TO HOBBIIMIEHHOH KOHI[EHTPAI[NH U3 KPOBU OpraHaMu
nopraynbHOi cucrembl [13, 14]. OnHako peakius aMMHuaKx-
9KCKpeTHpYyIoneil (HyHKIUN IOYeK Ha TUIEePOKCHYECKoe
BO3/lefiCTBHUE TIPH ITATOJIOTUH IIeYeHH B HACTOsIIee BpeMs
He UCCJIeZI0OBAHA.

[lesb paboThl — M3yYeHue BIMSHNE THIIEpOApHYeC-
koit okcurenaiu (I'BO) Ha aMMHUAKIKCKPETUPYIOILYIO
(byHKIMIO TOYEK PU pe3eKINY TTeUeHH.

Marepuan u MeTO/bI

OmnpiTel npoBeaerbl Ha 138 Geabix Kpbicax (caMKax) mMac-
coit 180—220 1. Pesexuuio neuenun (PIT) ocymecrsisin nox
3(DUPHBIM HAPKO30M, y/IaJIssd 3JIeKTPOHOKEM YacTb JIEBOI 10JI1
mevent, 9To cocransio 15—20% maccesr oprana. [umepbapmye-
ckyto okcurenanuio (I'BO) mpoBoanIN MeUIMHCKUM KNCJIIO-
POJIOM TpexKpaTHO B pexkume 3 ata, 50 mun, 1 ceanc B cyTKH.
IlepBoiii ceanc maunnanm yepe3 4—8, BTOPOil U TPETHii, COOT-
BETCTBEHHO, Yepes 24 u 48 wacos nocse PII. JKusoTibie OblLIn
pasjiesieHbl Ha 7 cepuil ONBITOB. 1 cepust — MHTAKTHBIE KUBOT-
Hele (HopMa); 2, 3, 4 cepun — JKUBOTHBIE UCCIIEIOBAHHbBIE, COOT-
BETCTBEHHO, Ha 3-1, 7-e n 14-e cytku nocse PII. Otu cepun ciry-
JKIJIN KOHTPOJIEM JUISL BBIIBJIEHUS «dancToro» apdexra ['GO. 5,
6, 7 cepun — okcurennposanublie kuBoTHLIE ¢ PII, nccienosan-
HbIE COOTBETCTBEHHO Ha 1-e, 4-¢, 11-e cyTku nocrrunepokcuye-
ckoro (3-u, 7-e, 14-e cyTKu HOCJEONEPANOHHOIO) Iepuoja.

Alterations of renal metabolism and functions in
critical illness remain the challenge in contemporary rean-
imatology [1—3]. It is a well-known that one of the func-
tions performed by kidneys is excretion of ammonia as one
of the protein metabolism products from the body [4]. In a
healthy body, ammonia is transported with arterial blood
to kidneys as free (non-bound) and bound ammonia. In
norm concentration of free ammonia in arterial blood of
mammals is very low as compared to its concentration in
urine [5, 6]. That is why for the purpose of ammonia excre-
tion assessment, ammonia blood concentration is usually
neglected [4, 7]. The main ammonia carrier to renal tubules
is glutamine, one of the reversible ammonia binder in a
mammal's body [7]. Glutamine deamidation results in
secretion of ammonia secreted into renal tubules [5]. In
renal tubules, ammonia secreted by nephrocytes combines
with a hydrogen proton becoming an ammonia ion and is
excreted from the body with urine [4, 7]. Excessive ammo-
nia elimination by kidneys from the body in case of
endogenous ammonia intoxication is inefficient [8] and
accompanied by nitrous metabolites kinetics distortion in
kidneys [9]. One of the methods to cure endogenous
ammonia intoxication is hyperbaric oxygenation (HBO)
[10]. And The latter can not only stimulate ammonia deac-
tivation reactions in liver [11, 12], but also regulates extra-
hepatic mechanisms for elimination of its excessive con-
centration from blood by portal system organs [13, 14].
However, the impact of ammonia excretion by kidneys on
hyperoxic activity in the case of liver pathologies has not
been thoroughly studied.

The aim of the study was to examine the impact of
hyperbaric oxygenation on ammonia excretion by kidneys
following experimental hepatectomy.

Materials and Methods

Experiments were conducted on 138 albino (female) rats
weighing 180—220g. Hepatectomy was conducted under ether
anaesthesia; cauterodyne was used to remove a part of left hepatic
lobe (15—20% of the organ weight). HBO was performed by med-
ically pure oxygen ( 3 times at 3 atm during 50 minutes, one ses-
sion daily). The first session was conducted in 4—8 hours after
hepatectomy; the second and third sessions were employed 24 and
48 hours after hepatectomy, respectively. Animals were divided
into 7 sets of tests. Set 1: intact animals (norm); sets 2, 3, 4: ani-
mals studied on days 3, 7, and 14 after hepatectomy. These series
served as controls for the detection of «pure» effect of HBO. Sets
5, 6, 7 included animals treated with HBO following hepatectomy,
which were studied on day 1, 4, and 11 of post-HBO period (day
3,7, and 14 following surgery). Then, animals were decapitated
under ethaminal anaesthesia.

Tested objects included kidneys, blood (aorta, v.renalis) and
urine. Animals were slaughtered under ethaminal anaesthesia (40
mg/kg of body weight). Following laparotomy, kidney perfusion
was conducted via abdomen aorta section, at the point of the renal
artery branches expectoration cooled KCl solution (145 mM) was
used. To determine nitrous metabolites, kidneys were preliminary
perfused with 0.145M KCI; then they were frozen in liquid nitro-
gen, crushed into powder and 10% homogenate in 60%
trichloroacetic acid (TCA) solution was prepared. The
homogenate was extracted at 4°C for 30 minutes and centrifuged
at 3000 rpm for 10 minutes. The resulting supernatant was used to
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Metabolic Disorders and Their Correction

JKMBOTHBIX BBIBOAWJIM M3 OIBITA jAeKamuTanueil Ha doHe sTa-
MHUHAJIOBOTO HAPKO3a.

OOBEKTOM HCCIIEOBAHUS CIIYKUJIN: MOYKH, apTepuagbHast
kposb (AK, aopra), kpoBb noueunoii serbl (KIIB) n Mmoya. 3aboii
SKUBOTHBIX TIPOBOAMJN Ha oHe aTaMHHaIoBOro Hapkoza (40
mr/Kr Macesl). [Tocse manaporomun mpoBo/ i nepdysuio novex
4yepe3 GPIOIITHON OT/IET A0PThI B MECTe OTXOKIEHIST TIOYEYHOIT ap-
Tepun oxuaxaeHusM pactBopoM KCl (145 MM). st ompenede-
HIST @30THCTBIX METaG0JIUTOB TIOYKU MPEIBAPUTEILHO T1epdysu-
posaiu 0,145M pacrsopom KCl, 3aTem 3amMopakuBajiu B JKUAKOM
a30Te W PACTHPATIM /IO IMOPOIIKA, KOTOPBIN HMCIOJIb30BAIN [IJIsI
npurorosienus 10% romorenara B 60% pactBope TPUXJIOPYKCYC-
noii kucaotsl (TXY). Tomorenar akcTparnpoBasi Ha X0JIOY B Te-
yenne 30 MuHyT, mocse dero meHtpudyruposaaun npu 3000
06/mun B Tevenvie 10 mun. IlosrydeHHbIi CyllepHATAHT HCIIOIB30-
BAJIM /IS OTIPEZIeTIeHIsT aMMUaKa, TJlyTaMiHa 1 MoyeBIHBL. KpoBb
JUIST FICCIIE/IOBAHMST O TIPE/IBAPUTEIBHO TEAPMHU3IPOBAHHbI-
MU HHCYJIMHOBBIMH IIIIPUIIAME B CJIE/LYIONIEH TT0C/Ie/I0BATEIbHOC-
i KITB=>AK. O6beKTOM HCCIeOBaHUS CIYKUIA JePOTEHHN-
3upoBanHas mnasma. Cozepskanne aMMuaka B TKaHM IOYEK U
Moue orpeziesisiiin MUKpoandy3noHHbIM MeToioM [ 15], B KpoBH,
penmnrunoxmopuaasiv MeToioM [ 16]. Conepskanue riryraMuta B
MOYKAX M KPOBU OIPEEJISIIN METOJOM KHCJIOTHOTO T'MPOJIM3a
[17]. Conepsxanne MOYEBUHBI B IOYKAX, KPOBU 1 MOYE OIIpe/IeJIsi-
JIV IMALETHIIMOHOKCUMOBBIM MeToioM [ 18]. TIpoGy Moun st or-
penesenust ammuaka pasBoanin B 200 pa3, moueBunsl — B 100 pas,
4TO YYUTHIBAIM NPH pacuere nmokasareseil. Conepxanue Metabo-
JINTOB B MTOYKAX BBIPA’KAJIN B MMOJIb/KT BJIQKHON TKaHU, B KPOBHI
U MOYe B MMOJIb/JI. Pesyibrarel 0OpabOTaHbl CTATHCTHYECCKH C
YUETOM T1apaMeTpudeckoro ¢-kpurepust CTbIOJICHTA U Hellapamer-
pudeckoro kputepust Buskokcona-Manna- Yurnu.

PesyabraThl U 00CyK/IEHHE

WcenenoBanusiMu YCTAHOBJIEHO YBEJNUEHIE KOHIIEH-
tparn ammuaka B AK Ha 3-u, 7-e u 14-e cytku nocse PII,
cootBeTcTBeHHO, Ha 31, 30 1 25%, Torna kak B KIIB manubrit
MOKA3aTesb OCTaBaJICs B mpemesax HopMbr (Tabm. 1). dto
YKa3bIBAaeT HA AaKTUBAIMIO PEHATBHBIX MEXaHU3MOB OUHIIle-
HUSI KPOBU OT aMMMaKa B YCJIOBUSIX MOCJIEOTIEPAIMOHHOI
aprepuasibHOI runepammonnemun. OTHUM U3 HUX SIBJISIET-
Cs yBeJMYEHME IKCKPEIMU MOHOB aMMOHHS C MOYOH
(taba. 1). ComocTaBienne pe3yIbraToB NCCIEMOBAHMS TTO-
Ka3bIBAET, UTO TIOBBIIIEHHAS OKCKPEIMS NOHOB AMMOHUS C
MOYOIi, KaK OJITH M3 MEXaHU3MOB PETYJISINU COJEPKAHUS
aMMMaKa B IOYEYHOI TKaHW, He MTPEJI0TBPAIIAeT ero HaKoII-
JIEHUsT TIouKaM# Ha 3-u cyTku mocie PII, HO mpmHuMaer
y4acTre B CHIKEHUH €T0 KOHTIEHTPAIny B Heit na 36% k 14-
M CyTKaM IOCJI€ONEPAIIOHHOTO Tieproja (Tabir. 1).

PII He w3MeHsJIa KOHIIEHTPAIMIO TJyTaMUHA B T10-
YEYHON TKAHHW, HECMOTPS HA YBEJIMYEHUE €r0 CO/EPIKAHMS
B AK (1abu. 1). IT0 yKasblBaeT Ha CTUMYJISIUIO J€3aMU-
JIUPOBAHMS <«aPTEPUATBHOTO» TJIyTaMuHa HedpoIruTaMn
o1eprpoBaHHbIX Kpbic. ConocTaBieHne KWHETUKNA aMMHUa-
Ka ¥ IJIyTaMuHa B novkax nocse PIT mosBosisieT roBoputh
00 yCwieHUM Je3aMUHUPOBaHUS HeDPOIUTAME JAPYTHX
AMUHOKHCJIOT, TOMUMO TJIyTAMHHA.

YBenueHue cojiepKaHusl aMMUaKa B Move Ha 7-€ 1
14-e cytkm mocme PII, coorBercTBento, Ha 88 u 65%
(tab. 1), 3HAYNTENHHO MPEBOCXOIUIO AHAJOTHYHbIC W3-
MEHEHUS ero apTepuaJbHON KOHIEHTPAIMU B YKa3aHHbBIE
cpoku HabsmogeHuii (tabs. 1), CBUAETENBCTBYS O CTHMY-
JISIIMKM CEKPeIMY aMMHUaKa B TI0YE€YHbIE KAHAJBIBL. JTO

determine ammonia, glutamine, and urea. Blood for tests was sam-
pled with pre-heparinized insulin syringes as follows: first v.renalis
blood, then aorta blood. The tested object was deproteinized
blood plasma. Ammonia concentration in kidneys and urine was
determined by the microdiffusion method [15], in blood — by the
phenylhypocloride method [16]. Glutamine concentration in kid-
neys and blood was determined by the acid hydrolysis method
[17]. Urea concentrations in kidneys, blood and urine were deter-
mined by the diacetylmonoxym method [18]. The urine sample for
ammonia determination was diluted 200 times, for urea — 100
times (dilutions were taken into account in results calculation).
Metabolites concentration in kidneys was expressed in mM /kg of
wet tissue, in blood and urine — in mM/I. The results were statis-
tically processed with the aid of parametric Student's t-test and
non-parametric Wilcoxon-Mann-Whitney test.

Results and Discussion

The studies identified increase in ammonia concen-
tration in arterial blood on day 3, 7, and 14 following hepa-
tectomy by 31%, 30%, and 25%, respectively, whereas in
vrenalis this value was normal (Table1). These data
demonstrate an activation of renal mechanisms for blood
purification from ammonia, with post-surgery arterial
hyperammonemia present. One of such mechanisms
includes an increase in ammonia ions excretion with the
urine (Table 1). Data analysis shows that the increased
ammonia ions excretion with urine, being one of the mech-
anisms for regulation of ammonia concentration in kid-
neys, does not prevent ammonia accumulation on day 3
following hepatectomy rather participating in ammonia
concentration reduction by 36% on day 14 following
surgery (Table 1).

Hepatectomy did not affect glutamine concentration
in kidneys despite increase in its concentration in arterial
blood (Table 1). It pointed at arterial glutamine deamida-
tion stimulation by nephrocytes in rats, which underwent
surgery. Comparison of ammonia and glutamine kinetics in
kidneys following hepatectomy makes it possible to suggest
and increase in deamidation by nephrocytes of other amino
acids like glutamine participating in gluconeogenesis.

In turn, there was an increase in ammonia concen-
tration in urine on days 7 and 14 following hepatectomy by
88% and 65%, correspondingly, i.e. far more than similar
changes in arterial ammonia concentration during the
study period in question occurred (Table 1). This suggests
that the stimulation of ammonia secretion into renal
tubules during the study period is in question being one of
the reasons for «<ammonia deficit in kidneys on day 14 of
the port-surgery period» (Table 1).

In addition to arterial glutamine deamidation,
nephrocytes are capable of forming their own glutamine
[7]. This suggests that the glutamine cycle occurs in kid-
neys and liver [9, 19]. Whereas on days 3 and 14 following
hepatectomy the arterial blood glutamine concentration
exceeded the norm by 19% and 12% (Table 1), then its
concentration in v.renalis blood on days 3, 7, and 14 fol-
lowing hepatectomy grew by 32%, 29%, and 29%, respec-
tively (Table 1). The data denote stimulation of glutamine
formation by kidneys, irrespective of its concentration in
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MeTraboamnyecKkne HapyIeHUI U UX KOPPEKUU

Ta6mmua 1. Comeprkanne aMMHaKa, IIIyTAMHHA U MOYEBUHBI B II0UE€YHON TKAaHU (MMOJIb /KT BJIa:KHOM TKaHU ), KPOBU U

Moye (MMOJIb/J) mocie pe3ekuuu neuenu (M+m).

Table 1. Concentration of ammonia, glutamine and urea in kidney (mmol/kg of wet tissue), blood and urine (mmol /1)

after hepatectomy (M+m).

Parameters Intact animals (norm) Values of parameters after hepatectomy

3 day 7" day 14* day
Sets of tests 1 (n=10) 2 (n=10) 3 (n=10) 4 (n=10)
Kidneys ammonia 1.95+0.11 2.77+0.15*% 1.81£0.18%* 1.24+0.13%%%#
Kidneys glutamine 2.41+0.18 2.93+0.38 2.42%0.32 3.18+0.36
Kidneys urea 11.2£1.01 12.5%0.77 11.9£0.65 15.9+1.1*
Sets of tests 1 (n=10) 2 (n=10) 3 (n=9) 4 (n=9)
Ammonia AB 0.107+0.006 0.140£0.008* 0.134+0.007* 0.124£0.006*
Ammonia VRB 0.127+0.007 0.131+0.009 0.138+0.008 0.107£0.008#
Glutamine AB 0.715£0.01 0.830£0.036* 0.709+0.02%* 0.798+0.022%*
Glutamine VRB 0.441£0.01 0.610£0.037* 0.571£0.028* 0.570+0.037*
Urea AB 3.4%0.12 3.55+0.37 4.05+0.19* 3.04+0.21#
Urea VRB 2.63+0.19 3.39+0.23% 3.84+0.31% 3.01£0.22
Ammonia of urine 1.12+0.12 1.42+0.13 1.88£0.15%** 1.65+0.15*
Urea of urine 34.6£3.3 24.3+3.1* 40.6£5.7%* 31.5£6.6

Note (mpumeuanue). Here and in Table 2 (3gech u B Taba. 2): Parameters — nokasateny; intact animals (norm) — uHTaKTHBIE
skuBoTHBIE (HOpMa); values of parameters after hepatectomy, days — 3nauenne mokasareseii mocJie remaTakToMud, cyTKH; Kidneys ammo-
nia — aMMuaK mouex; sets of tests — cepus onpita; kidneys glutamine — ruryramun nouek; kidneys urea — mouesnna nouek; AB (arteri-
al blood) — aprepuanbhas kpob; VRB (vrenalis blood) — kposb moueunoii Bews;; ammonia AB (arterial blood) — ammmuak
aprepuasibHoii kposr; ammonia VRB (v.renalis blood) — ammuax kposu moueunoii Bensl; glutamine AB (arterial blood) — ruyramun
aprepuanbHOil KpoBwu; glutamine VRB (vrenalis blood) — ruyramun xpou moueunoii Bensr; urea AB (arterial blood) — moueBuna
aprepuasbHoii kposu; urea VRB (vrenalis blood) — MoueBuna kposu noueynoil Berbl; ammonia of urine — ammuax Mouu; urea of urine
— MoueBrHa Mouy; * — P<0.05 vs. norm — A0CTOBEPHOCTDb PA3JMYMil 110 CpaBHEHMIO ¢ HOpMoiL; ** — P<0.05 vs. 2nd set of tests —
JIOCTOBEPHOCTD Pas/inymii Mo cpaBHeHuIo ¢ 2-0if cepueii onbita; # — P<0.05 vs 3 set of tests. differences accuracy vs. 314 set of tests —
JIOCTOBEPHOCTD PA3JIMYMii 110 cpaBHEHUIO ¢ 3-eil cepueii onbiTa; n (number of animals in sets of tests) — 4nCI0 KUBOTHBIX 1O CEPUAM

CJIe/IyeT pacCMaTpUBaTh KaK OJHY M3 TPUYMH CHUKEHUS
KOHI[EHTPAIMN aMMHaKa B TIOY€YHOI TKaHu Ha 14-e cyTKu
nocse PII (tabu. 1).

[ToMnumoO fe3aMUHUPOBAHUST «aPTEPUATBHOTOY TJIy-
TaMuHa, HePOIUTHI 0OIAAAIT CIIOCOGHOCTBIO K 00paszo-
BaHUIO COOCTBEHHOTO IIyTaMUuHa [7]. TO O3BOJISIET TOBO-
PHUTb O CYIIECTBOBAHMUU B TOYKaX, Kak u B redeHu [19],
riyraMuHoBoro nukia [6]. Ecan va 3-u u 14-e cyTku mo-
cne PIT konnenTpanus rayramuaa B AK mipessitiana Hop-
MY, COOTBeTCTBeHHO, Ha 19 n 12 %, To B KIIB 1a 3-u, 7-e u
14-e cytkm mocsie PII ona yBesmunBasiach, COOTBETCTBEH-
no, na 32, 29 u 29% (taba. 1). CremoBarenbHO, HE3aBUCH-
Mo ot coziepxkanus raytamuna B AK, nocie PIT umeer me-
cTo oOpasoBaHue IJIyTaMUHA CaMUMHU HeQpPOIUTAMU C
JTAJIBHEHTIINM €0 TOCTYIIJIEHUEM B KPOBb. [iyTamun urpa-
€T Ba)KHYIO POJIb B aJIATITAI[H OPTAaHI3Ma K OTlePAIlMOHHO
arpeccuu [20, 21] u npu KPUTHYECKUX COCTOSTHUSIX Opra-
nusMma [22]. IToatoMy BbIsSIBICHHBIE U3MCHEHUSI €TO KUHE-
THUKH B TIOYKAX OMEPUPOBAHHBIX KPBIC CJIE/IyeT PACCMATPH-
BaTh KaK 3alllUTHO-IIPUCIIOCOOUTE/NBHYIO  PEaKIUIO
opranuama Ha PII. C 0/1HOiT CTOPOHBI, 3TO NMPEOTBPAIIAET
JUTUTEThHOE HAKOIJIEHUE TIOYE€UHOI TKAaHbI0 aMMHUAKa B yC-
JIOBUSIX aPTEPUATILHON TUTIEPAMMOHMEMUN U CTUMYJISTINN
aMoMHHOreHesa B HedporuTax, C gApyroit — KOMIEHCHpy-
€T CHUKEHME TJTyTaMUH 00Pa30BaTe/IbHON U IJIyTaMUH Bbl-
e TeIbHON (YyHKIINI TTe9eHN, KOTOPOe Pa3BUBAELTCS TI0-
cre ee pesekruu [19, 21].

WsBecTHO, uTo PII HapymaeT MoueBWH cuHTETHYe-
ckylo pynkimio renatoruTos |11, 12], cuumskas nocryiie-
HUe MOYEBMHBI U3 1eYeHn B KpoBb [13]. Mexy Tem B Ha-

arterial blood, and increased incretion of this metabolite
into blood flow. Glutamine plays an important part in body
adaptation to surgery aggression [20, 21] and in critical ill-
ness [22]. Therefore the changes found in its kinetics in
kidneys of rats underwent surgery should be treated as
protective and adaptive body reactions to hepatectomy.
On the one hand, it prevents long-term ammonia accumu-
lation by tissues in case of arterial hyperammonemia and
stimulation of ammoniogenesis in nephrocytes; on the
other hand, it compensates for reduction in glutamine-
forming and glutamine-excreting functions of liver arising
after hepatectomy [19, 21].

Hepatectomy disturbs the urea-synthesising func-
tion of hepatocytes [11, 12] reducing urea inflow from liver
into blood [13]. Meanwhile in the urea concentration in
arterial blood on day 3 and 14 following hepatectomy was
normal in our studies, on day 7 it was 19% above the norm
(Fig. 3a). However, in v.renalis blood the increases in urea
concentration on days 3 and 7 following hepatectomy were
28% and 46%, respectively (Table 1). At the same time, the
reduction in urea concentration in urine on day 3 follow-
ing hepatectomy by 36% was followed by concentration
normalization on day 7 post-surgery (Table1), and on day
14 following hepatectomy there was a delayed urea accu-
mulation by kidneys (Table 1). These results point at stim-
ulation of urea incretion into the blood from kidneys fol-
lowing hepatectomy due to various mechanisms. On day 3
it is due to increase in urea reabsorbtion from renal tubules
that on day 7 becomes normal again, but nephrocytes
themselves start producing urea. The results suggest that a
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Ta6immua 2. CoxepskaHue aMMHAKa, IIIyTAMHHA ¥ MOYEBHHBI B MOYKaX (MMOJIb/KI BJIAKHOW TKAHHM), KPOBH M MOYe

(MMoub/n) Kpbic ocie pedeknuu neuenn u IO (M+m).

Table 2. Concentration of ammonia, glutamine and urea in blood (mmol/1), kidney (mmol/kg of wet tissue) and in

urine (mmol/1) after hepatectomy and HBO (M*m).

Parameters Intact animals (norm)

Values of parameters after hepatectomy

3" day 7" day 14* day
Sets of tests 1 (n=10) 2 (n=10) 3 (n=10) 4 (n=10)
Kidneys ammonia 1.95+0.11 2.77+0.15* 1.81£0.18%* 1.24£0.13%#%*
Kidneys glutamine 2.41%0.18 2.93+0.38 2.42+0.32 3.18+0.36
Kidneys urea 11.2£1.01 12.5%0.77 11.9£0.65 15.9+1.1%
Sets of tests 1 (n=10) 2 (n=10) 3 (n=9) 4 (n=9)
Ammonia AB 0.107+0.006 0.140£0.008* 0.134£0.007* 0.124£0.006*
Ammonia VRB 0.127+0.007 0.131+0.009 0.138+0.008 0.107+0.008%
Glutamine AB 0.715£0.01 0.830£0.036* 0.709+0.02%* 0.798+0.022%*
Glutamine VRB 0.441£0.01 0.610£0.037* 0.571£0.028* 0.570£0.037*
Urea AB 3.4+0.12 3.55+0.37 4.05+0.19* 3.04+0.21#
Urea VRB 2.63£0.19 3.39+0.23* 3.84+0.31% 3.01£0.22
Ammonia of urine 1.12+0.12 1.42%0.13 1.88+0.15%-** 1.65£0.15*
Urea of urine 34.6£3.3 24.3+3.1* 40.6£5.7%* 31.5%6.6

Note (npumeuanue). * — P<0.05 — significant vs. norm. — 10CTOBEPHOCTD PasMumii 110 cpaBHEHUIO ¢ HOpMOH (p<0,05); ** — P<0.05
vs. 5th set of tests — gocTOBEpPHOCTD pas/IMumii 110 cpaBHeHUIo ¢ 5 cepueii onbita (p<0,05); ¥ — P<0.05 vs. 6th set of tests — gocToBepHOCTH

passmunii o cpaBHeHmIO ¢ 6 cepueit ombita (p<0,05).

HIMX UCCICIOBAHUSAX KOHI[EHTpalus MoueBuHbl B AK Ha
3-n u 14-e cytku nociue PII He oTinyasach OT HOPMBL, a
Ha 7-e mpesbimana ee Ha 19% (tabm. 1). Oxmnako B KIIB
yBeJWUeHNE ee COflepKanus Ha 3-1 U 7-e cyTku mocie PII
COCTaBUJIO, COOTBETCTBEHHO, 28 u 46% (T1aba. 1). Ilpu
3TOM B ModYe cHmkenne (Ha 36% ) KOHIIEHTPAINN MOYEBH-
HBI K 3-M cyTKam riocsie PII, cMeHstioch ee HOpMaiusaiu-
eil K 7-M cyTKaM 110¢/Ie0epaluoHHoro nepuoga (tabau. 1),
a Ha 14-e cyrkn nocse PII Habionanoch oTcpoveHHoe
HAKOIJIEHUE MOYEBUHbI MOYE€YHON TKaHbto (Tabs. 1). [To-
JIYUEHHBIE PE3YJIBTaThl YKA3BIBAIOT HA CTUMYJISIITUIO TI0-
CTYTIJICHUSI MOUEBUHBI 13 TTouek B KpoBb Tocsie PII. Ecom
Ha 3-¥M CYTKH 9TO CBSI3aHO C yBeJndeHueM peabcopOiuu
MOUYEBUHBI M3 MMOYEYHBIX KAHAJBIEB, TO HA 7-€ CYTKH T10-
cne PII, xoryia aTOT npoiecc HOpMalIu3yeTcsi, AKTUBUPY-
ercst o6pasoBaHue MOYEBUHbBI caMuMu Hedporuramu [9].

[Tpumenenne I'BO nocne PII cHuskano xoHieHTpa-
o ammuaka B AK 110 cpasHeHuio ¢ xkusorabiMu ¢ PIT 6e3
I'BO (pucyHOK), IpeoTBpaiias pasBUTHE TOCIeONeparii-
OHHOIi apTepuasbHoii runepammonuemun (Tabu. 2). 1o
SIBJISIETCSL PE3YJIBTATOM YCTPAHEHUS TUIEPOApUUECKUM
KHCJIOPOAOM HapylleHuil aMMUakoOe3BpeKuBatolei
(bynknun onepuposannoii neyenu [12]. OgHOBpEMEHHO €
1M ['BO BBI3BIBAJIO CHUXKEHUE KOHIIEHTPAINN aMMHUaKa
B KIIB, ma 1-e 1 4-e CyTKM TOCTTUTIEPOKCUYECKOTO TIEPHO-
na (TITTT), cootBercTBerto, Ha 23 1 30% (puc. a u b). B pe-
3yJIbTaTe OHA CTAHOBUJIACH JOCTOBEPHO HMKE HOPMBI BO
Bce HU HaboneHuii (Tabir. 2). To yKasblBaeT Ha TOPMO-
JKEHKE THIepOapiIecKiM KUCJIOPOAOM MOCTYIIIEHUST aM-
MHUAKa 13 TI0Y€K B KPOBb.

[Tpumenenne TBO ycrpansio TOpMOKEHME CeKpe-
1MUY MIOHOB aMMOHUs ¢ MOYOIt Ha 3-u cyTku 1nocie PII, uto
MPOSIBJISITIOCh  YBEJIUUEHUEM KOHI[EHTPAIlMM aMMUaKa B
Moue Ha 32% M0 CPaBHEHUIO € JKUBOTHBIME 2 CEPUU OTIbI-
T0B (puc. @) u Ha 68% 10 cpaBHEHUIO ¢ HOPMOIi (Tabu. 2).
Bwmecte ¢ Tem, Ha 1-e u 4-e cytku [1T'T] konmenTpanus am-
MHaKa B [OYEYHOU TKaHU OblJa HUKE HOPMbI, COOTBETCT-
Benno, Ha 26 1 39% (tabm. 2). Cremosarenvio, I'BO mpe-

part of urea formed by nephrocytes is secreted into renal
tubules, and the other part is secreted into blood [9].

HBO after RP reduced the concentration of ammo-
nia in the AC as compared to animals with RP without
HBO (Fig. a), preventing the development of postopera-
tive arterial hyperammonemia (Table 2). It was a result of
elimination of the ammonia-neutralizing function disorder
by hyperbaric oxygen in liver underwent surgery [12]. At
the same time, HBO caused reduction in ammonia concen-
tration in v.renalis blood on day 1 and 4 of post-hyperoxic
period (PHP) by 23% and 30% (Fig. a and b). As a result,
it became significantly lower rate at any day of observation
(Table 2). Data demonstrate slowing-down of the ammo-
nia inflow from kidneys into blood by hyperbaric oxygen.

HBO eliminated slowing-down of ammonia ions
secretion with urine on day 3 following hepatectomy, man-
ifesting itself as an increase in urine ammonia concentra-
tion by 32% compared to the animals from two series of
experiments (Fig. @) and by 68% compared to the norm
(Table 2). At the same time, on days 1 and 4 PHP ammo-
nia concentration in kidneys was reduced by 26% and 39%,
respectively (Table 2). Therefore, HBO does not only pre-
vent ammonia accumulation by kidneys during the first
week following hepatectomy, but it also activates the
mechanisms causing reduction in ammonia concentration
in kidneys.

As it is seen on Fig. a, elimination by HBO of post-
surgery arterial hyperglutaminemia manifests itself in
normalization of glutamine concentration in arterial
blood on day 1 PHP. But by the day 4 PHP, glutamine
concentration in arterial blood is increased and is contiu-
uing to be above the norm by day 11 PHP (Table 2).
Meanwhile, the increase in glutamine concentration in
kidneys of oxygenated rats was above the value recorded
in arterial blood. On days 1, 4, and 11 PHP glutamine
concentration in kidneys was above the norm by 32, 48,
and 40%, respectively. If on day 1 the PHP glutamine con-
centration in v.renalis blood was normal, then on days 4
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JluHaMuKa coxepsKaHusI a30THUCTBIX META00JMTOB B INOYKaX,
KPOBH M MOY€e KPbIC I10CI€ PEaKIUH [IeYeHH U runepéapuueckon
okcureHanuu Ha 1-e (a), 4-e (b) u 11-e (¢) CyTKM MOCTTHIIEPOK-
CHY€ECKOTO Nepuoaa

Dynamics of nitrogen metabolits in blood, kidney and urine
after hepatectomy and three-day hyperbazie oxygenation
(HBO) course.

Note (npumeuanne): AB (arterial blood) — aprepuanbhas KpoBb;
VRB (v. renalis blood) — xposb noueunoii senbr; kidney —rmouka;
urine Modya; ammonia — aMmuak; glutamine — rroTaMuH; urea
mouesuna; Control — animals with hepatectomy (HE) and no oxy-
genation on the 3t (set 2), 7th (set 3) and 14th (set 4) day post-
surgery — KonTposb — HeokcureHnpoBammbie skinBoTHbIe ¢ PIT, wc-
CJIe/IOBaHHbBIE COOTBETCTBEHHO Ha 3-n (2 cepust), 7-e ( 3 cepusi) u
14-e (4 cepust) cyTKuU nocJieoriepaiiionHoro nepuoja. * (P<0.05) —
significant vs. corresponding control — * (p<0,05) — pocrosep-
HOCTb PA3JINYMUil 110 CPABHEHUIO ¢ COOTBETCTBYIOIINM KOHTPOJIEM.

and 11 PHP it increased by 46 and 29%, respectively
(Table 2). Comparison of the results suggest that the
HBO and hepatectomy synergistically impact the renal
glutamine formation. The decrease in the concentration of
glutamine in v.renalis blood (Fig. @), when its concentra-
tion in kidneys increases during HBO (Table 2), indicates
its retention in kidneys, which disappears with termina-
tion of hyperoxic activity on the body resulting in
increase in glutamine concentration in v.renalis blood on
days 4 and 11 PHP (Table 2).

The use of HOT on day 3 following hepatectomy
resulted in increase in urea concentration in arterial blood
by 70%, in v.renalis blood — 2.2-fold, in urine — by 34% as
compared to the normal values (Table 2) due to the direct
influence of hyperoxia (Fig. a). Results show that HBO
and hepatectomy synergistically impact early the urea
reabsorbtion by kidneys during post-surgery period. Urea
reabsorbtion by kidneys is regulated by the antidiuretic
hormone [4]. It is possible that hyperoxia intensifies their
receptor sensibility to antidiuretic hormones causing an
increase in basal membrane permeability for urea. In con-
trast to non-oxygenated animals, intensification of urea
excretion from kidneys into blood flow occurs simultane-
ously with increases in urea excretion with urine (Fig. a).
The latter is associated with increase in urea concentration
in arterial blood caused by stimulating activity of HBO
both on urea synthesis in post-operative liver [11,12] and
its release into blood flow [13].

Termination of hyperoxic activity on animals result-
ed in normalized urea concentration in arterial blood
(Table 2) accompanied by reduction of urea concentration
n in v.renalis blood as compared to day 1 PHP. Compaered
to norm, however, concentration of urea on days 4 and 7
PHP was still increased by 48% and 47%, respectively
(Table 2). These data demonstrate the restoration of HBO-
induced high urea reabsorbtion in kidneys during PHP
along with with stimulatory impact of hyperoxia on both
the urea formation by nephrocytes and urea incretion from
nephrocytes into circulation. As a result, the urea content
in renal tissue on the 4th and 11th day of PHP became 22%
and 34% lower, respectively, than that of animals from 3rd
and 4th series of experiments (Fig. b and ¢) remaining
within the normal ranges (Table 2).

Conclusion

Therefore, by eliminating post-surgery arterial
hyperammonemia caused by hepatectomy, HBO stimu-
lates ammonia ions excretion with urine. It is a result of
eliminating the inhibitory effect of hepatectomy on ammo-
nia secretion into renal tubules and simultaneous activa-
tion of intracellular ammoniogenesis in nephrocytes not
associated with glutamine deamidation. HBO synergisti-
cally with hepatectomy in stimulates the glutamine cycle
in kidneys primarily activating the «renal» glutamine for-
mation. At the same time, slowing-down of its inflow into
blood circulation during HBO stops during the post-
hyperoxic period. Intensifying stimulating effect of hepate-
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JOTBpAIaeT HAKOILIEHIe aMMHaKa IIOYKaMHU B IIEPBYIO He-
nesio nocsie PII u 3amyckaeT Mexanns3Mbl, BbI3bIBAIOIINE
CHIKCHHUE eT0 KOHIIEHTPAIU! B Heil.

Yerpanenne B yenosuax 'BO mocreoneparmonnoit
apTepHaJIbHOI TUIIePIIy TAMIHEMUN TIPOSIBIISITIOCh HOPMa-
sgmuzanueil cozepxanus riayramnHa B AK Ha 1-e cyrtknm
[ITTI (taba. 2). Onnaxo 4-m cytram [T ero konmeHTpa-
ust B AK Bospacrasna u octaBasiach Bbiliie HOPMbI K 11-M
cyrkam IITTI (ta6u. 2). [IpupocT copepkanust TayTaMiHa
B novyeynoit Tkanu na 4-e cyrku IITTI mpespimran TakoBoit
B AK (puc. b). OtHocutenpuo nHop™or Ha 1-e, 4-¢ m 11-¢
cytku [ITTI KoHIIEHTpAIUS TJIyTaMITHA B TIOYKAX MTOBBIIIA-
JIACh, COOTBETCTBEHHO, Ha 32, 48 u 40% (1abu. 2). Eciu Ha
1-e cytknm [IT'T] xormenTparusa riayramnna B KIIB maxomau-
Jlach B TIpeiesiax HopMbl, TO Ha 4-e u 11-e cyrku IITTI ee
yBeJUYeHne B Hell COCTaBUIIO, COOTBETCTBEHHO, 46 1 29%
(1abu. 2). Comocrasiienne MOJYYeHHBIX PE3YIBTATOB TT03-
BOJISIOT TOBOPUTH O cuHepruame Biusuus [BO u PII nHa
o6pasoBanue <«1049eyHoro» riyramuna. CHUKEHHE KOH-
nentpanun raytamuHa B KIIB (puc. @) mpn nossimennn
€ro cojiepyKaHus B TI0YeYHON TKauu (Tabir. 2) B yCIOBHSIX
I'BO yxassIBaioT Ha €T0 PETEHIINIO B HEl, KOTOpast cue3a-
€T C IpeKpalleHueM THUIIePOKCHYEeCKOTO BO3/eHCTBHA Ha
OpTaHN3M, IPUBOJIS K YBEJIMUYCHUIO CO/IECPIKAHMS TIIyTaMy-
Ha B KIIB Ha 4-¢ u 11-e cyriu IIT'TI (Tabu. 2).

B ycanoBusix npumenernst IO na 3-u cyTku noce
PII koHIeHTpaIsl MOYEBUHBI YBEIMYMBAJIACH 110 CPaBHE-
Huto ¢ Hopmoii B AK Ha 70%, B KIIB — B 2,2 pasa, B Moue —
Ha 34% (1abJ1. 2), 4TO CBSA3AHO C HEIIOCPECTBEHHBIM BJIUSI-
HUeM THIIepPOKcuH (PUC. a). AHATIN3 TOJIYyYeHHBIX Pe3yJIbTa-
TOB H03BOJISIET TOBOPUTH O CUHEPTH3Me CTUMYJIUPYIOIETO
Biusiiust PIT u TBO Ha peabcopOiinio MOUEBUHBL TIOUKAMIE
B PaHHEM IOCJIe0TepaioHHOM reproje. Peabcopbiust Mo-
YEBUMHBI B OYKAX PETYJIUPYETCS aHTUINYPETUUECKUM TOP-
MOHOM [4]. [ToaToMy HEIB3s1 NCKIIOUUTD, YTO B YCJIOBHIX
TUIIEPOKCHUHU MOBBIIIAETCS YYBCTBUTEIIBHOCTH K HEMY MX pe-
LENITOPOB, YTO BbI3bIBAET MOBBIIIEHKE TIPOHUIIAEMOCTH Ha-
3aJIbHON MeMOpPaHbl 7ist MoueBUHBL. OIHAKO, B OTJINYHE OT
HEOKCUTEeHUPOBAHHBIX JKMBOTHBIX, YCUJEHHE WHKPEIH
MOYEBUHBI M3 M0YEK B KPOBOTOK MPOUCXO/IUT OJIHOBPEMEH-
HO C yBeJMYEeHNEM ero aKCKperuu ¢ Moyoii (puc. a). Ilo-
clefiHee COIPSIKEHO C yBeJIMYeHneM COJePKaHnsI MOUeBH-
uel B AK, BpI3BaHHOE cTHMYyJIHpYIONM BiusHuem I'BO
KaK Ha CHHTE3 MOUYEBHHbBI B ONEPUPOBAHHOI Tevyenu [11,
12], Tax n ee noctyIIeHne U3 Hee B KPOBOTOK [ 13].

ITpexpamienne rUNepoKCHYECKOTO BO3JEHCTBUS Ha
SKUBOTHBIX HOPMaJIM30BAJIO cojiepskaHre ModeBUHbI B AK
(Tabs. 2), 4To CONMPOBOKAAIOCH YMEHbBIIEHHEM KOHIIEHTPa-
un MmoueBuHbl B KIIB otHOcuTenbHo miepBoix cytok TTTTL
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ctomy on urea reabsorbtion in kidneys, HBO also stimu-
lates its formation by nephrocytes with follow-up incretion
into blood flow. Urea excretion with urine reduced after
hepatectomy is decreased during hyperoxia because of urea
delivered via arterial blood, where its concentration is
directly dependant on HBO. Since post-hyperoxic period
progresses, the level of urea excretion via urine is normal-
izing, however, its inflow from kidneys into the blood cir-
culation remains high.

OHaKo, IO CPaBHEHUIO ¢ HOPMOW OHA OCTaBasiach TOBHI-
meHHoi Ha 4-e u 11-e cytku IIT'T], cootBeTcTBeHHO, Ha 48 1
47% (1abu. 2). Ha (hoHe HOpMAIM3AIN SKCKPEIMU MOYEBHU-
HbI ¢ MOYOH (Tabs1. 2) 5TO yKa3bIBaeT Ha BOCCTAHOBJICHUE B
IIT'TI, nosbiuentoi B yenosusx ['BO, peabeoplOin Moue-
BUHBI B TIOYKAX TPHU COXPAHEHUH CTUMYJIHPYIONIErO BJIUS-
HUSI TUTIEPOKCHU KaK Ha 00pa3oBaHKie MOYEBUHBI HehpOIIU-
TaMH, TaK U ee MHKPEIMIO 3 HUX B KPOBOTOK. B pesysibrare
cofiepskaHrie MOYEeBUHBI TTIOUeYHON TKaHn Ha 4-e n 11-e cyT-
ku TITTI craHoBMIach COOTBETCTBEHHO Ha 22 1 34% HIuKe
AHAJIOTUYHOTO 1OKa3aTe sl JKUBOTHBIX 3 U 4 Cepuii OIbITOB
(puc. b v ¢), crabunmsupysIch B Tpefiesiax Hopmbl (Tabr. 2).

3akjoyeHue

Takum o6pasom, IBO, ycrpaHsis ocieonepauoHHy o
apTepuasIbHyIo THIIepaMMOHIEMIIO, Bbi3BaHHy1o PII, ctumy-
JIUPYET HKCKPEITUI0 MOHOB AMMOHUSI C MOYOI. JTO JIOCTUTAET-
cst ycrpaHeHueM nHrubupytorero sausiaust PIT Ha cexperiuio
aMMHUAKa B TIOYEYHBIE KAHAJIBIIBI ITPU OJIHOBPEMEHHON aKTHU-
BalMu B He(HPOIUTAX BHYTPUKIETOUHOTO AMMOHUOTEHE3a, B
TOM YHCJIE U HE CONPSIKEHHOTO C JIE3aMUINPOBAHIEM TJIyTa-
muna. O6naznas curepruamom ¢ PIT otHocHTenbHO CTHMYJIH-
PYIOTIETO BIVSHWS Ha TIyTAMUHOBBIN IINKJ B movykax, [ BO
NPEUMYIIECTBEHHO aKTUBUPYET 0OpasoBaHUE <«I[I0YEYHOTO>
riyTamuHa. [Ipr 9ToM TOpMOXKEHUE ero MOCTYIIEHNST B KPO-
BOTOK B ycJioBHsX nipuMenenusi [ BO npexpariaercst B mocr-
TUIIEPOKCUYECKOM TIEPHOjie. YCUIIUBAs CTUMYJIHPYIOIiee
prmstane PIT na peabcopOimio B moukax modesumbl, [5O ox-
HOBPEMEHHO CTUMYJIUPYET ee 0OpaszoBaHue HePoIUTaMu ¢
JJIbHElell nHKpenneil B KpoBOTOK. CHUKEHHAs 10CIe
PII axckpenust MOYEBUHBI ¢ MOYOH yCTPAHSACTCS B YCIOBH-
SIX TUTIEPOKCHUH 32 CUET MOYEBUHBI, TIOCTYTIAIONIEN € apTepu-
AJIbHOI KPOBBIO, T/IE YBEJIMUEHHME €€ COJIeP;KaHMs HATIPSIMYIO
cBsizano ¢ npumenennem I'BO. [To mepe pazsuTns mocrru-
MIEPOKCUYECKOTO TIEPUOJIA HKCKPEIMS MOYEBUHBI ¢ MOYOI
HOPMAJIM3YETCsl, HO COXPAHSIETCS €€ TIOBBIIIEHHOE TTOCTYII-
JIEHUE 13 TIOYEK B KPOBb.
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