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Ienb: usyuenuve Bausinus runepbapuueckoii okcurenanuu (F’BO) Ha Kpyroo60poT MOYEBHHBI B OpraHu3Me
1OCJIe YACTUYHOMN reNaTakTOMUU B 9KCIIEPUMEHTE.

Marepuan u MmeToabl. VcciieoBanust BHITTONHIIIN Ha 75-1 GEJbIX MOJOBO3PEJIBIX KPbIcax (CaMKax) Maccoii
180—220 r. Yactuunyio remarakromuio (UI'D) ocyiecTBIisig, pesenupysi 4actb JeBoi gouu nedenu (15—20% or
macchl oprana). ['BO soimosasim Tpexkpatho (3 ata, 50 mun). Ilepsblii cearic HaunHagu yepes 4—8, BTopoil u Tpe-
THI1, COOTBETCTBEHHO, uepe3 24 u 48 yacos nocsie oneparun. Cozep:kanue MmoueBuHbl (M) ornpezesnsiin B TKaHIX
BUCIIEPAJILHBIX OPTAHOB, & TAKI)KE B apTEPUAIBHOI KPOBHU (a0pTa), KPOBH BOPOTHOI, TOUEUHON 1 T€Y€HOUHBIX BEH,
JKeJTIu XoJiefioxa u Moue, Ha 1-e, 4-e u 11-e cyTku noctrunepokcudeckoro (3-u, 7-e u 14-e cyTKu nocJieorneparuon-
HOTO) TIepuo/ia.

PesyabraTbl. AKTUBAINS B TUTIEPOKCHYECKUX YCIOBHUSIX MHKPEnU M U3 ONlepUPOBAHHOI MeYeHu B KPOBOTOK
COTIPOBOJK/IAETCS TIOBBIIIEHNEM €€ COJIEPKAHNST B APTEPUAJIBHOI KPOBH U BbIJIeJIEHUEM U3 OPTAHN3MA C MOYOi1, 4eMy
crocoberpyer yerpatenne ['BO crumyspyiomero siausgnausa U9 wa peabeopinio MoyeBuHbl B oukax. OqHoBpe-
MEHHO B [IOYEYHOI TKaHu akTUBUPYeTcst oGpasoBarue M ¢ BbijieJieHueM B KpoBb nouedHoil Berbl. Crumyssimsa [BO
[eYEHOYHO-KUIIIEYHOTO KPYroobopoTa M compoBoKAaeTCsl COXPaHEHHeM CTUMYJIUpyIolero Biusinust UTD ua ee
HakorieHre TkansiMu duodenum u tosicToil Kumiky. B muToBUAHOI Kemese, cee3eHKe, Cepile, JIErKOM Ollepupo-
BanHbIX Kpbic [BO akTUBUPYET Nepexoji «apTepuanbHoii> M us cBoGOAHOrO B eBsizanHOe cocTosuue. [Ipekpaiienue
I'BO nopmanusyert conepxanue M B apTepuaibHoil KpoBHU K 11-M cyTKaM MOCTTrUTIEPOKCUYECKOTO Tlepro/ia Ha hoHe
ee M36UPATEILHOTO HAKOTIIICHUS B CEPILIE, CeJie3eHKe, ierkoM, kumeunuke. Coxpanenue nocsie TBO nosbiienHoro
noctymienust M U3 orepupoBaHHOI TeYeHr B KPOBOTOK COITPOBOK/IAETCST YACTHYHOI peTeHInell B renarorurax M,
nocrtymaroniei ¢ Kpobio BopoTHol Berbl. Ha 11-e cytku nocste 'BO oTrMedaeTcst TOBTOpHAS rUTIEPOKCHYECKAsT aK-
TUBAIUS EYEHOUHO-KUIIIEYHOT0 KPYroobopoTa M, cTuMyJistiins 06pa3oBatiist ee B OYKax ¢ BbIJICJIEHUEM B KPOBb
MOYEYHOI BEHBI IIPU COXPAaHEHUH, BOCCTaHOBIeHHON B ycaoBuax I'BO, akckperun M ¢ Mouoii.

3axmouenne. 5O okasbiBaeT KOPPUTUPYIOIIEE BIUSHIE Ha U3MeHeHUsT Kpyroobopora M B opranusme, BbI3bl-
Baemblie UI'D.

Knrouesvte cnosa: ZUNEPOKCUSL; NEUEHD, noepeofcﬁeﬂue; MoUuesurnda, O6M6H,' opeanusm

Purpose. To study the effect of hyperbaric oxygenation on the circulation of urea in the body after partial hepa-
tectomy (PHE).

Material and methods. The studies were performed on 75 white mature rats (females) weighing 180—220g. Partial
hepatectomy was performed by resection of a part of the left lobe of the liver (15—20% of the organ weight). Hyper-
baric oxygenation (HBO) was performed three times (3 ata, 50 min). The first, second and third sessions were per-
formed 4—8 hours, 24 hours and 48 hours after the surgery, respectively. The urea level was determined in the tissues
of visceral organs, as well as in arterial blood (aorta), portal blood, blood from renal and hepatic veins, bile from com-
mon bile duct, and in urine on the 1st, 4th and 11th days of posthyperoxic period (days 3, 7 and 14 post-surgery).

Results. Activation of the urea incretion from the operated liver to the bloodstream under hyperoxic conditions
was accompanied by increased urea concentration in the arterial blood and excretion from the body with urine that
was facilitated by the elimination of a stimulating effect of PHE on the reabsorption of urea in the kidneys by the
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HBO procedure. At the same time, the production of urea in the renal tissue was activated and further released to the
circulation through the renal vein. Stimulation of the liver and intestinal urea circulation by HBO was accompanied
by the preservation of the stimulating effect of PHE on its accumulation in duodenum and colon tissues. In the thyroid
gland, spleen, heart, and lungs of operated rats, HBO activated the transition of the «arterial» urea from the free form
to the bound one. Termination of HBO normalized the urea concentration in the arterial blood by the 11th day of the
posthyperoxic period whereas urea continued to be accumulated the heart, spleen, lungs, and intestine. A preserved
increased release of urea from the operated liver into the bloodstream after HBO was accompanied by partial retention
in the hepatocytes of urea delivered via bloodstreem through the portal vein. On the 11th day after HBO, the repeated
hyperoxic activation of the liver and intestinal urea circulation occured, as well as HBO-restored stimulation of its
production in the kidneys resulted in urea release into the renal vein and excretion with urea.
Conclusion. HBO provides a correcting effect on alteration of circulating urea caused by PHE.

Key words: hyperoxia; liver; damage; urea; metabolism; rats; hyperbaric oxygenation; partial hepatectomy

DOI:10.15360,/1813-9779-2018-4-52-63

BBenenne

OpHOM U3 aKTyaJbHBIX MPOOJIEM runepbapuie-
CKO¥ METUIIUHBI SIBJISIETCST TIPABUJIbHASI MHTEPITPETa-
U KJIMHUKO-TadOPAaTOPHBIX JaHHBIX MAI[HEHTOB,
MO/IBEPTHY THIX BO3EHCTBIIO THIIEPOAPUIECKOIT OKCH-
renarun (['BO). ITo cBsI3aHO € TeM, 9TO OJTHA U Ta JKe
GbyHKIIMOHATEHO-MeTabOMMYeCKasT CHCTEMA, B 3aBU-
CHMOCTH OT COCTOSTHUSI HA MOMEHT THIIEPOKCHYECKOTO
BO3/IEHCTBUS, MOJKET I0-Pa3HOMY pPearupoBaTh Ha
onuH u TOT ke pexknm [BO [1—3], a, cremoBatepHO,
GyIeT pasanaHast IMHAMUKA HCCTEYEeMBIX TOKa3aTe-
sieit. QM 13 GMOXUMUYECKUX MTOKa3aTe e, Hupo-
KO HCTIOTb3YEMBIX B KIMHIKE JJIST OT[CHKHU COCTOSTHUS
A30TUCTOTO MeTABOIM3MA OPTAHI3MA, STBIISIETCST MOJe-
BrHA [4]. Mexay TeM, nccaeoBaHus MOKA3aH, 9TO
HapyIIeHre MOYeBUHCUHTETHYECKON (DYyHKITNY Tera-
TOIUTOB |5, 6] He BBI3bIBAET CHUMKEHUS KOHI[EHTPA-
1M1 MOYEBUHBI B apTepranbioil kposu (AK), 6iaro-
Japsl aKTHBALUU 3alUTHO-TPUCITOCOOUTETBHBIX U
KOMITEHCATOPHBIX PEAKIINii, HAITPABJIECHHBIX HA TTPe/I-
VIIPEKIeHNe CHIKEHST ColepsKanms MoueBUHBI B AK
[6, 7]. Onrako, BOIPOC O TOM, KaK BJIUIET Tuepbapu-
YeCKUiT KUCTOPO/ HA MAHHBIE PEAKIUN B GOMHLHOM
OpraHmu3Me OCTAETCsS OTKPBITHIM, XOTSI YCTAHOBJIEHA
€To CIMOCOOHOCTD YCTPAHATL HAPYIIEHUST CUHTE3a
MOYEBHUHBI B TieueHr (HeoGpaTumast (hopMa CBsI3bIBa-
HUS aMMuaka) [8], a TaksKe peryupoBaTh Kpyroodo-
POT IIyTaMiHA B ONEPUPOBAHHOM opraHusme (o6pa-
tuMmas Gopma cBsA3bBaHusg ammuaka) [9]. B
pesyJbTaTe, 3aTPYAHIETCS He TOTBKO WHTEPIPeTaINs
JIabOPaTOPHBIX JAHHBIX, HO U MOHUMaHUe MeXaHU3Ma
TUTIEPOKCHYECKOTO BAMSHUSA Ha a30TUCTHIN MeTabo-
J3M GOTEHOTO OpPTaHM3Ma.

[Teap pabotsr — uaydenne Bausinust [BO na
KPyroo6OpOT MOYEBUHBI B OPTAaHU3ME MTOCJIE YaCTHY-
HOU TeMaTIKTOMUH B 9KCIIEPUMEHTE.

Marepuan u MeTo/Ibl

OnpIThl POBENN Ha 75-1 Genbix Kpbicax (caMKax)
maccoii 180—220 r. Hactuunyto renarakromuio (UI'D) npo-
BOJIMJIN 11071 (DU PHBIM HAPKO30M, ITyTEM y/IaJICHUS 3JICKTPO-
HOKeM 4JacTu JieBoit jgosn nedenn (15—20% ot macchbl
oprana). Paboty ¢ sKcrieprMeHTaIbHBIMU KIBOTHBIMHE [TPO-
Boausu ¢ yuetom «IIpaBuiia poseserust paboT ¢ UCIIOJIb-

Introduction

A correct interpretation of clinical and labora-
tory data of patients exposed to hyperbaric oxygena-
tion (HBO) is one of urgent challenges in hyperbaric
medicine. This is due to the fact that the same func-
tional metabolic system differentially reacts to the
same HBO mode depending on its state at the time of
hyperoxic exposure [1—3] resulting in different dy-
namics of the tested parameters. Urea is one of bio-
chemical markers widely used in the clinic to assess
the state of the nitrogen metabolism of the body [4].
Meanwhile, studies have shown that impairment of
the urea-synthetic function of hepatocytes [5, 6] does
not cause a decrease in the urea concentration in the
arterial blood (AB) due to the activation of protective
adaptive and compensatory reactions aimed at pre-
venting the reduction of urea in AB [6, 7]. However,
the question of how the hyperbaric oxygen affects
these reactions in a sick body remains unanswered, al-
though its ability to eliminate disorders of the urea
synthesis in the liver (an irreversible form of ammonia
binding) [8] and to regulate the glutamine circulation
in the operated organism (a reversible form of ammo-
nia binding) has been described [9]. As a result, the in-
terpretations of laboratory data and understanding of
the mechanism of hyperoxic effect on nitrogen metab-
olism in a disease are complicated.

The purpose of this work was to study the effect
of HBO on the urea circulation in the body after par-
tial hepatectomy.

Materials and Methods

Experiments were carried out on 75 white rats (fe-
males) weighing 180—220 g. Partial hepatectomy (PHE)
was performed under ether anesthesia, by removing the part
of the left lobe of the liver (15—20% of the organ weight)
using a cauterodyne. All experiments with animals were car-
ried out according to the «Regulations for carrying out stud-
ies using experimental animals» approved by Order No. 742
of the Ministry of Higher and Secondary Professional Edu-
cation of the USSR on November 13, 1984. HBO was con-
ducted with medical oxygen using the following mode: at a
pressure of 3 ata, for 50 minutes, 1 session per day, three
times. The first session started in 4—8 hours, the second and
third sessions in 24 and 48 hours after PHE, respectively.
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30BaHNEM IKCIIEPUMEHTATBHBIX JKUBOTHBIX>, YTBEPIK/ICH-
Heix IIpnkaszom MuHuCTEpCTBA BBICIIETO U CPEHETO Clie-
asbroro obpasosatnus CCCP or 13.11.84 1. (Ne742). TBO
MTPOBOJIMJIN MEJUIIHCKIM KHACJIOPOJIOM B pesknme 3 ata, 50
MUH, 1 ceaHc B CyTKH, TpeXKpaTHO. [1epBblit ceanc HaunHaIM
yepe3 4—8 wacoB, BTOPOI 1 TpeTuit — 4yepes 24 u 48 gacon
nocsie YI'D, coorBercTBenHo. JKUBOTHBIX pasesanan Ha 7
cepuii onBITOB: 1 cepust — MHTAKTHBIE JKUBOTHBIE (HOpMa),
2, 3 1 4 cepunm — KUBOTHbBIE HCCJEOBAHHbIE, COOTBET-
CTBEHHO, Ha 3-1, 7-e n 14-e cytkn nocie UI'D. It cepun
CITYSKUJIN KOHTPOJIEM JIJIST BBISIBJICHUS <IUCTOT0» ahderTa
I'BO. 5,6 u 7 cepun — OKCUTEHNPOBAHHbIE JKUBOTHbIE C Pe-
3eKInell meyeHy, ICCIe/loBaHHbIe, COOTBETCTBEHHO, Ha 1-€,
4-e u 11-e cyTkE mocTrunepokcuaeckoro (3-u, 7-e u 14-e
CYTKH TIOCJIE0TIEPAIINOHHOTO) Tepruojia. OObekTamMu nccJie-
JOBAHS CITYKUJIH: IINTOBUIHAS JKeJle3a, JIeTKHe, Cep/lle,
nesasg (JIAIT) u cpeprasa (CAIL) nosmm mevenn, cemesenka,
JKemynok, nenaanatunepctHas kumka (/[IIK), tomrcras
KUIIIKA, TOYKH, apTepuairbHas kpoBb (AK, aopra), BeHO3HAS
KPOB: BODOTHO! BEHBI, T€U€HOUHBIX BEH, TIOYEYHON BEHBI;
JKeJTYb X0JIeZIoXa ¥ Mova. B aspHelimeM pacCunThIBAIH ap-
TepPHO-BEHO3HYIO PA3HUILY [0 MOUEBHUHE: MEXKITY apTePUAIIb-
HOI KPOBBIO 1 KPoBbIo medeHouHbix BeH (hABP), mexmy
apTepua;bHOI KPOBBIO M KPOBBIO TToUedHOIT BeHbI (TABP);
aprepuo-noptanbHyio pazuuiy (AIIP) — mexay aprepu-
AJTPHOI KPOBBIO 1 KPOBBIO TIOPTAIBGHON BEHBI U TIOPTO-Be-
nHosuyio pasuuiy (IIBP) — mexay xpoBbio mopTasbHOi 1
nedeHoYHbIX BeH. [Tocie 3a60pa KPOBH U3 COCYIOB TPOU3BO-
mnn mepdysnio opranos oxaakaeHusM 0,145M pactBo-
pom KCI. JKuBoTHbix 3a0uBajiu jaekanuraiueil Ha (hoHe
TAaMUHATIOBOTO HapKo3a (40 Mr aTamMuHama-Na,/Kr Macchl).
OTMBITBIE OT KPOBH OPTaHBI U3BJIEKAIN, 3aAMOPAKUBAIH B
SKITKOM a30Te M PACTHPAJIH JI0 TOPOIIKA, KOTOPBIN UCTIOJIb-
30BasH /s mpurorosyenus 10% romorenara B 60% pac-
TBope Tpuxygopykcycuoii kmcsaoTel (TXY). lomorenar
HKCTPArnpoOBAJIN Ha X004y B TedeHne 30 MUHYT, IIEHTPH-
dyruposasu npu 3000 06/MuH B Tederue 10 MuH.

[l mosrydenus Mo4d JKUBOTHOE MOMeIain Ha 2—4
vaca B KJIETKY-TIEHAT, a B TPOOGUPKH, MPeHA3HAYCHHBIE /TSI
9TOH 1eH, TpeaBapuTesrbHo BHocHan 0,1 Mt 60% pactBopa
TXY st momaBIeHust ypeasnoit akTuBHoCT Mou. [1poby
MOYH JIJIST OTIpefieJieHrst MOueBUHBI pasBoamnian B 100 pas,
YTO YYUTBIBAJIH [IPU pacueTe TOIyIeHHOTo okasaTess. Co-
IepsKaHre MOYEeBUHBI B KDOBH, TKAHSX, *KeTIH 1 MOYeE OIpe-
eI AVAIeTUIMOHOKCUMOBEIM — MeTozoM  [10] ¢
HCrob30BanneM Habopa peakTnBoB dhupmbl «JIaxema». B
TKaHU CO/lep’KaHNe MOYEBHHBI BBIPAKATH B MMOJIb/KI
BJIQXKHON TKaHW, B OMOJOTHYECKUX KUIKOCTAX (KPOBb,
JKeJT4b, MOYa) — MMOJIb/JI. Pesymbrarsl o6paboTany craTi-
CTUYeCKHU ¢ yueToM ¢t-kputepust CTpiojieHTa 1 Koahdum-
enta Holomana—Keiisica st MHOKeCTBEHHBIX CpaBHEHUH
[11]. CratncTideckwii aHAIN3 TPOBOINIIN C TTOMOIIIBIO TTEP-
COHAJIBHOTO KOMITBIOTEPA C HCIOJTH30BAHUEM INPOTPAMM
«Staistica 5.5» u «Microsoft Exel XP». Paznuuus B cepusix
OIIBITOB CUNTAH OCTOBepHBIME T1pH p<0,03.

Pe3yibrarhl 1 00CyKA€HHE

Kak moxaszanu Hamwm uccjaefoBaHus, Ha 3-U
cytku npuMenenuss [BO y xxuBoTHbix ¢ UI'D koH-
neHTpalmg MoyeBuHb B AK, KpOBU 11e4eHOYHBIX BEH,
MOPTAJIBHON BEHDBI, U JKEJIYN YBEJNYMBATIACH OTHOCH-
TeJIbHO HOPMBI, cooTBeTcTBeHHO, HA 70, 42, 110 u
122%, conpoBoOXKIasiCh COXPAaHEHUEM OTPUIATETBHOI
hABP 1o moueBune; [IBP o MmoueBuHe Oblia Heo-

The animals were divided into 7 groups according to sepa-
rate series of experiments: 1 series — intact animals (normal
animals), 2, 3 and 4 series — animals examined on the 3", 7
and 14" days after PHE, respectively. These series served as
a reference groups for determining the «pure» effect of
HBO. 5, 6 and 7 series consisted of oxygenated animals with
liver resection on the 1°, 4™ and 11" day of post-hyperoxic
(3", 7™ and 14" day of the postoperative period), respec-
tively. Thyroid, lung, heart, left (LLL) and middle (MLL)
lobes of the liver, spleen, stomach, duodenum, large intes-
tine, kidneys, arterial blood (AB, aorta), venous blood: por-
tal veins, hepatic veins, renal veins; bile of common bile duct
and urine were the study objects. Subsequently, the arteri-
ovenous difference in urea was calculated: between arterial
blood and blood of the hepatic veins (hAVD), between ar-
terial blood and renal vein blood (rAVD); arterio-portal dif-
ference (APD: between arterial blood and portal vein blood,
and port-venous difference (PVD): between the blood of
portal and hepatic veins. After collection of blood from the
vessels, organ perfusion was performed with a cooled 0.145
M KCl solution. The animals were sacrificed by decapitation
on the background of etaminal anesthesia (40 mg etaminal-
Na/kg body weight). The organs washed from the blood
were removed, frozen in liquid nitrogen and melted to pre-
pare a 10% homogenate in a 60% trichloroacetic acid solu-
tion. The homogenate was cold extracted during 30 minutes
and centrifuged at 3000 rpm for 10 minutes.

To obtain urine, the animals were placed into a cahe
for 2—4 hours, and urine samples were collected into test
tubes containing 0.1 ml of a 60% TCA solution to inhibit
urease activity. Each urine sample was diluted 100-fold, and
the urea concentrations in the blood, tissues, bile and urine
were determined by the diacetylmonoxime method [10]
using a reagent kit manufactured by <LAHEMA». In the tis-
sue, the urea content was expressed in mmol / kg of wet tis-
sue, in biological fluids (blood, bile, urine) — in mmol/1. The
results were processed statistically using the Student’ t test
and Newman-Keuls coefficient for multiple comparisons
[11]. The statistical analysis was carried out using «Staistica
5.5» and «Microsoft Excel XP» software. Differences in the
series of experiments were considered significant at p<0,05.

Results and Discussion

As experimental studies showed, on the 3 day
of the use of HBO in animals with PHE, the urea con-
centration in AB, the blood of the hepatic veins, portal
vein, and bile increased by 70%, 42%, 110% and 122%,
respectively. The urea increase was accompanied by
the retention of negative hAVD for urea. The PVD
values for urea were unreliable (table 1). Meanwhile,
in non-oxidized animals on the 3" day after liver re-
section, hABD for urea was unreliable, and PVD val-
ues for urea were positive [6, 7]. Compared to the
animals of the 2" (reference control group) series of
experiments in oxygenated rats of the 5% series, the
urea concentration in AB, the blood of the hepatic
veins, the portal vein and in the bile exceeded the sim-
ilar parameters of the animals of the 2" (reference) se-
ries of experiments by 63%, 96%, 46% and 72%,
respectively (fig. 1, a). As for the concentrations of
urea in the left (LLL) and middle (MLL) lobes of liver
in the oxygenated animals of the 5 series, they signif-
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Ta6auua 1. Biusinue runep6apuyeckoii okcurenanuu (I'BO) na comeprkanne MOYEBHHbI B KPOBH, KEJIUH, MOYE KPbIC C
pe3ekiueii neuenu (M+m).

Table 1. The effect of hyperbaric oxygenation (HBO) on the content of urea in the blood, bile, urine of rats with liver
resection (M=*m).

Parameters Values of parameters at the study stages

Days of post-HBO Intact animals 1(3) 4(7) 11 (14)
(postoperative) period n=10 n=10 n=10 n=10
Urea content (mmol/1) in the study objects:

Blood (aorta) 3.40%0.12 5.78+0.22* 4.01+0.3% 3.84+0.15%
Blood v. hepatica 4.25%0.1 6.01£0.21* 5.16+0.4* 4.91%0.29%
Blood v. porta 2.71+0.13 5.69+0.4* 3.96+0.33** 4.51£0.23*
Bile (Common bile duct) 2.78+0.11 3.19+0.1% 3.38+0.28* 3.81+0.26*
hAVD -0.83£0.11 -0.43%0.07 —1.03£0.28 —1.08+0.18*%
PVD —1.22+0.38 Unreliable —1.23+0.25 Unreliable
APD 0.74+0.14 Unreliable Unreliable —0.91+0.2
Blood v. renalis 2.63+0.19 5.83%£0.32* 4.04£0.23** 3.87+0.19%
rAVD 0.77%0.08 Unreliable Unreliable Unreliable
Urine 34.61+3.31 46.6+3.8* 32.5+4.6* 36.4+4.8

Note. hABP and rABP — hepatic and renal arterio-venous difference for urea, respectively; PVD — porto-venous difference for urea:
APD — arterio-porta difference for urea; unreliable — the difference unreliable. * — P<0.05 — significance of differences compared to
the normal values; * — (P<0,05) — significance of differences compared to the first day of post-HBO-period.

IIpumeuanue. [[yist tabi. 1, 2: parameters — mokasatesy; values of...at the study stages — snauenmus ... na atanax uccaegosans; days
of post-HBO (postoperative) period — aun nocse I'BO (1ocseonepanoHHOro) nepuoa; intact animals — nHTaKTbIe JKUBOTHBIC; Urea
content in the study objects — comepskarnue MoueBUHbI B MiccyeayeMbix o0bekTax; blood — kposb. st tabu. 1 puc.: bile — xesub;
urine — Mo4a; hABP u rABP — cOOTBETCTBEHHO TIe4eHOYHAsSI 1 TT0YeIHast apTEPUO-BEHO3HbIE PA3HUIbI 110 MoveBHHe; PVD — nopro-
BEHO3Hasl pasHulia 1o mouesune; APD — aprepuo-noprasbHas pasHuia o modesune; unreliable — pasauune Hegocrosepuo. * —
p<0,05 — 10CTOBEPHOCTH PABTUUNIL TTIO CPABHEHHIO ¢ HOPMOIL; ¥ — p<0,05 — TOCTOBEPHOCTH PA3TUYNIL IO CPABHEHWIO C TEPBBIMU CYT-

KaMU ITOCTTUIIEPOKCUYECKOTO TIepruo/aa.

croBepHO# (Tab. 1). Mexkay TeM, y HEOKCUTEHUPO-
BaHHBIX JXUBOTHBIX HA 3-U CYTKHU I10CJIE PE3EKIINH
neyenu hABP mo moueBute Oblia HEZOCTOBEPHOM, a
[IBP 1o MmoueBrHE — MOJOKUTETBHON BETUYNHOM [ 6,
7]. Tlo cpaBHEHUIO C SKUBOTHBIMU 2-i1 (KOHTPOJIBHOM )
CEepUH OIbITOB Y OKCUTEHUPOBAHHBIX KPBIC 5-if cepun
OTIBITOB KOHIIEHTparuu MoyeBuHbI B AK, KpoBu reve-
HOYHBIX BEH, TIOPTATbHOI BEHBI U B JKEJTUH ITPEBbITIIA-
JIN aHAJIOTUYHbBIE TIOKA3aTeN KUBOTHBIX 2-11 (KOHT-
POJIBHOI) CEepUM OMBITOB, COOTBETCTBEHHO, Ha 63, 96,
46 u 72% (puc. a,).YUrto Kacaercs KOHIIEHTpAIUIl
moueBuHbI B jieBoit (JI/IIT) u cpenneit (C/{IT) nomnax
MEeYeHU, TO Y OKCUTEHUPOBAHHBIX JKUBOTHBIX -
CepU¥ OHU IOCTOBEPHO ITPEBBINTAIN HE TOJBKO aHAJIO-
TUYHbIE TIOKA3ATENN JKUBOTHBIX 2-11 (KOHTPOJIBHOM )
cepun (puc. b,), Ho u HopMbI (Tabu. 2). ConocrasJie-
HUE TIOJYYeHHBIX PE3YJIBTATOB C IAHHBIMU JIUTEPATY-
pal [6, 7] m0KasbIBaeT, uTO TUIEPOAPUUECKUN KUCTIO-
POJI, CTUMYJTHPYSI MOUEBUHCUHTETUYECKYTO (PYHKIINIO
TenaToIMTOB, OMHOBPEMEHHO YCUINBAET MHKPEITHIO
MOYEBWHBI U3 OTIEPUPOBAHHON MeUeHN KaK B KPOBO-
TOK, TaK U €€ CEKPEITHIO B JKeJTUHbIE KAIHJJISIPHI.
[loBpIlIeHHOE  TIOCTYTIJIEHHE MOYEBUHBI  C
JKEJTIBIO B JKEJTYIOUHO-KUIIEYHBIN TPAKT Ha 3-1 CYTKU
couetannoro npuMenenus: YI'D u T'BO He BhizbIBaso
JOCTOBEPHBIX U3MEHEHUI ee KOHIIEHTPAI[UHU B CTEHKE
xkeayaka, JIIK, ToicToil KWIIKM OTHOCUTENIHHO
JKUBOTHBIX 2-i1 cepuu (puc. b;). OnHako, 1o cpaBHe-
HUIO C HOPMOIi, B YKa3aHHBII TIEPHOJL 0OGHAPYIKEHO ee
usbuparesbHoe yseandenne B crerke 11K u toncroit
KMIIKH, coOoTBeTcTBeHHO, Ha 27 u 30% (Tabm 2).
Mexy Tem AITP 1o MoueBrHE Yy OKCUTEHUPOBAHHBIX

icantly exceeded not only the similar parameters of the
animals of the 2" (reference) series (fig. 1, b), but also
the normal values (table 2). Published data [6, 7] and
data obtained in these experiments show that hyper-
baric oxygen stimulating the urea-synthetic function
of hepatocytes simultaneously enhances the incretion
of urea from the operated liver both into the blood-
stream and its secretion into the bile capillaries.
Increased release of urea with bile in the gas-
trointestinal tract on the 3' day of combined use of
PHE and HBO did not cause significant changes in
its concentration in the wall of the stomach, duode-
num, and colon as compared to animals of the 2" series
(fig. 1, b). However, in comparison with the normal
animals, its selective increase in the wall of the duo-
denum and colon was found during this period by 27%
and 30%, respectively (table 2). Meanwhile, the APD
for urea in oxygenated rats on the 3'4 day of the post-
operative period became unreliable (table 1), whereas
in the same period of observation in non-oxidized an-
imals with liver resection, APD values were negative
most probably due to the stimulating effect on the
urea production by enterocytes and its release into the
portal bloodstream. Comparison of the obtained re-
sults with literature data [6, 7] demonstrate that due
to HBO, the stimulating effect of resection on the for-
mation of urea in the tissue of the small intestine is ab-
rogated. At the same time, on the one hand, an
increase in urea concentration in the blood of v. porta
of operated rats under hyperoxic conditions is
achieved by an increase in its concentration in AB. On
the another hand, this is an activation occurred under
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Puc. /lunamMuka coiepsKaHuisi MOYEBUHBI B OHOJIOTHYECKHX MKHAKOCTSX (@) U BUCHepaabHbIX opranax (b) kpbic ¢ peseknueii neuenn u [O.
Fig. Dynamics of urea content in biologically fluids (a) and visceral organs (b) of rats with liver resection and HBO,

Note. ay, b; — on the first day of post-HBO period; reference: animals with liver resection without HBO, examined on the 3 day of the
postoperative period. as, by — on 4-day of post-HBO period; reference: animals with liver resection without HBO, examined on the 7%
day of the postoperative period. a3, b3 — on 11-day of post-HBO period; reference: animals with liver resection without HBO, examined
on the 14" day of the postoperative period. For 1—3: * — P<0.05 — significance of differences compared the reference group.
IIpumeyanue. a,, b, — B nepBble CYTKU MOCTTUIIEPOKCUYECKOTO TIEPUO/IA; KOHTPOJIb — HEOKCHUTeHUPOBAHHbIE )KUBOTHBIE C PE3EKIeit
[EYEHH, CCIIEA0BAHHbBIE HA 3-1 CYTKH I10C/ICONEPAIMOHHOTO EPHOAA. dy, by — Ha 4-€ CYyTKHU IOCTTUIIEPOKCHYECKOTO EPHO/A; KOHTPOJIb
— HEOKCHTEeHIPOBAHHbIE JKIBOTHBIE ¢ Pe3eKIHell [IeYeHH, HCCIeJ0BAHHbIE Ha 7-€ CyTKI OC/IE0NePaLIOHHOTO [IePHOAa. d3, by — Ha 11-e
CYTKH MOCTTHIEPOKCUYECKOTO ITePUO/IA; KOHTPOJIb — HEOKCUTEHUPOBAHHbIE JKUBOTHBIE ¢ PE3EKIMeil [IedeHHt, ncceoBannbie Ha 14-¢ cyTku
nocsieonepainoHHoro nepuoza. g 1—3: * — p<0,05 — 10CcTOBEPHOCTD PA3INYUN 110 CPABHEHUIO C KOHTPOJIEM.

KPBIC Ha 3-U CYTKHU IOCJIEONePalmOHHOTO TTepuoa
CTaHOBMJIACH HEZOCTOBEPHOIT (Tabur. 1), Torna Kak B
AHATIOTUYHBIN TTePUO/T HabIIOEHUH § HEOKCUTEHITPO-
BaHHBLIX JKMBOTHBIX C pe3eKIneil meyeHn ona Gbiaa
OTPHIATETHHO BETMUMHOH, O1aroaapst CTUMYJTHPYIO-
IIeMY BJIUSTHIIO OTIepaIlii Ha 00Pa30BaHie MOYEBUHbI
SHTEPOIUTAMU U ee TIOCTYTIJICHUIO M3 HUX B TOPTaJIb-
HBIII KpOBOTOK. CoTlocTaBIeHNe TIOTYYeHHBIX PEe3YJTh-
TATOB C IAHHBIMU JINTEPaTypshl [6, 7] mokaspIBaeT, 4To
B yca0BUsIX KypcoBoro Bozzeiictsust [BO ycrpanser-
CsI CTUMYJTHPYIOIIEe BIUSTHIE PE3EKINHU Ha 06pa3oBa-

the hyperoxic conditions of the liver-intestinal urea
cycle, as indicated by a positive correlation (7=0.85,
p<0.05) of urea content in the blood in v. porta, and
bile values determined on the first day of post-hyper-
oxic period (day 3 post-surgery). At the same time, the
stimulating effect of liver resection on the accumula-
tion of urea by the tissues of the duodenum and the
colon still remains under conditions of hyperoxia, In
turn, the stimulating effect of hyperoxia on the secre-
tion of gastric juice discovered earlier [12] explains the
absence of an increase in the concentration of urea in
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Ta6iuua 2. Biusnue runepoapuyeckoii okcurenanuu (FBO) Ha conepsxanne MOYEBUHbI B BUCIEPAJIBHBIX OPraHax KPbIC
c pe3ekuueii neuenu (M+m).

Table 2. The influence of hyperbaric oxygenation (HBO) on the urea content in visceral organs of rats with liver re-
section (M*m).

Parameters

Values of parameters at the study stages

Days of post-HBO Intact animals 1(3) 4(7) 11 (14)
(postoperative) period n=15 n=10 n=10 n=10
Urea content (mmol/kg wet tissue) in the study objects:

Thyroid gland 2,73+0,15 3355021 3,50+0,22 3,5020,21
Lungs 2,91%0,20 3,56%0,25 3,46%0,18 4,15%0,29*
Heart 3,47%0,11 3,33+0,17 3,05+0,19 4,53+0,31*
LLL 4,83+0,14 6,57+0,4* 5,72+0,34* 6,07+0,3*
MLL 4,64+0,16 6,01+0,39* 5,31+0,3 5,85%0,2*
Stomach 3,70%0,20 3,69%0,18 3,25+0,19 4,05%0,26
Duodenum 3,68+0,13 4,68+0,24* 3,51+0,21 4,40+0,19*
Colon 3,03%0,21 3,93%0,33* 4,65%0,3* 5,39+0,32*
Spleen 3,31%£0,16 3,42%0,22 3,21+0,17 4,33+0,30*
Kidneys 14,2+1,01 11,0+0,73 9,31+0,52* 9,73+0,34*

Note. LLL — the left lobe of the liver; MLL — middle lobe of the liver. * — P<0.05 — significance of differences compared to the normal
value.

IIpumeuanue. Wet tissue — Baxknas Tkanb. /st tabsr. 2 u puc.: thyroid gland — muroBunnas xkemesa; lungs — serkue; heart — cepiie;
LLL — sesast gosist mevenn; MLL — cpennsist goaist nedenn; stomach — skenyzok; duodenum — asenaguarunepernas kumika; colon —

TosicTas Kuinka; spleen — cenesenka; kidneys — mouku. * — p<0,05 — 10CTOBEPHOCTH PA3JINUHii 10 CPABHEHUIO ¢ HOPMOIL.

HUEe MOYEBHMHBI B TKAHU TOHKOTO KuiteyHuka. [Ipu
9TOM yBeJNUEHIe KOHIIEHTPAIIMA MOUYEBUHBI B KDOBH
V. porta ONMepUpOBAHHBIX KPBIC B YCJIOBUSX THIIEP-
OKCHYECKOTO BO3/IEICTBUSI JOCTUTAETCSI, C OJTHO CTO-
powbl, yBesmuenueM ee kontentpanun B AK. C apy-
rOil CTOPOHBI, TO AKTUBAIWMS B TMIIEPOKCHYECKUX
YCIOBUAX TEYEHOUHO-KUIIEYHOTO KPyroobopora
MOYEBUHBI, HA UTO YKA3bIBAET ITOJIOKUTETbHAS KOPPe-
asmmst (r=0,85, p<0,05) Mexay ee coaepsKaHUEM B
KPOBH . porta M 3KeJTYH, BbIBJIEHHAS B TIEPBbIE CYTKU
MOCTTUIIEPOKCITYECKOTO (3-U CYyTKU ITOCTIEONEPAI[TOH-
HOro) mepuona. Bmecre ¢ TeM, B yCJIOBUSIX TUIIEDP-
OKCUU COXPAHSIETCS CTUMYJIMPYIOIIee BAUSHUE Pe3eK-
IUU TIeYeHW Ha HAKOIJIEHWEe MOYEBUHBI TKAHSIMU
JIIK u tosicroit kumiku. B cBoio ouepeib, obHapysKeH-
Hoe panee [12], cTumynupyioriee BIUSHUE TUTIEP-
OKCHU Ha CEKPEIHUIO JKETYJOUHOTO COKA OOBSICHSIET
OTCYTCTBUE YBEJTMYEHUs KOHIIEHTPAIUN MOYEBIHBI B
CTeHKe JKesy/Ka Ha (DoHe YBeJTMYeHUs ee MOCTYILIe-
HUSI K HEMY C apTePUATbHOI KPOBBIO.

3BeCTHO, 4TO TPAHCIIOPT MOYEBUHBI Yepe3 Ouo-
JIOTHYECKIE MEMOPAHBI OCYIIECTBIISIETCST Ty TEM MTPOCTO
muddysun 1o Tpauenty konterTparyu [13]. Mexmy
TeM yBeJIW4YeHNe KOHIIEHTPAI[ MOUYEBUHBI B apTEPH-
aJIbHOM KpoBM Ha 3-u cyTku nipumenenust [BO (puc. a,)
He TIPUBO/INJIO K JIOCTOBEPHBIM M3MEHEHWSIM €€ COJep-
JKaHWsSI B TKAHSIX CEJIE3EHKH, CEPAIA U JieTkuX (puc. b,
TabJ1. 2). ITO FaeT OCHOBAHUE TOBOPUTH 00 aKTUBALIUK B
YKa3aHHbBIX OPTaHaX IPU TUTIEPOKCUT TIEPEX0ia «apTe-
PUATBHON» MOYEBHHBI U3 CBOOOIHOTO B CBsI3aHHOE (C
GesTKaM ¥ U JIMTIONPOTENIAMIT ) cOCTOsTHYE. J[aHHast peak-
IV STBJISIETCST OJTHUM U3 MEXAHM3MOB a/IalTAIINN Opra-
HU3Ma K rurepokcui |14, 15], HanpaBieHHBIX Ha TIPEI-
VIIPEKIEHNE AKTUBAIINH B HIX IIEPEKUCHOTO OKUCIIEHIST
JIUTIUJIOB TIPU CBEPXHACHITIEHUH KUCIOPOIoM [1].

AKTHUBAIUS B THIIEPOKCUYECKIX YCIOBUSIX ITEpe-
XO0JIa MOYEBUHBI B CBSI3aHHOE COCTOSTHUE, BEPOSITHO,

the gastric wall despite its increased delivery with ar-
terial blood.

It is known that urea transport through biologi-
cal membranes occurs by simple diffusion through a
concentration gradient [13]. Meanwhile, an increase
in the concentration of urea in the arterial blood on
the 3" day of HBO (fig. 1, a) did not lead to significant
changes in its content in the tissues of the spleen, heart
and lungs (fig. 1, b, table 2). These data provide an ev-
idence of activation of the transition of <arterial» urea
from free to bound (with proteins and lipoproteins)
state in these organs during hyperoxia. This reaction
seemingly represents a part of mechanisms of adapta-
tion of the body to hyperoxia [14, 15] aimed at pre-
venting the overactivation of lipid peroxidation
during oversaturation with oxygen [1].

Activation of the transition of urea to the bound
state under the hyperoxic conditions probably occurs
in the thyrocytes explaining the decrease (by 24%) of
urea concentration in the thyroid tissue compared to
the animals in the 2" series of experiments (fig. 1, b).
It remained elevated by 20% as compared to normal
values (table 1). The obtained results argue for the se-
lective decrease in the permeability of the histohema-
tological thyroid gland barrier for urea in operated
animals under conditions of exposure to HBO.

As can be seen from fig. 1, an increase in the con-
centration of urea in AB did not lead to an increase in
its content in the kidneys as compared to the animals
of the second series of experiments. However, in com-
parison with the intact animals, it decreased by 22%
(table 1). In the blood sampled from of v. renalis on the
34 day of HBO, the urea concentration increased by
72%, as compared to the animals of the 2" series of ex-
periments (fig. 1, @), becoming 222% higher than the
normal level (table 1). As a result, rAVD for urea re-
mained unreliable (table 2). Meanwhile, in the urine,
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HMeeT MECTO ¥ B TUPOIUTAX, 00bACHSS CHIKeH e (Ha
24%) KOHIIEHTPAI[I MOYEBUHBI B TKAHW IITUTOBUIHO
JKeJle3bI OTHOCUTEJIBHO XKUBOTHBIX 2-I1 CEPUU OIbITOB
(puc. b,). OxHako, 1o cpaBHEHMIO C HOPMOM, OHa 0CTa-
Basach nmoBbienuoi va 20% (tabu. 1). loayuentbie
PE3YJIBTATHI TIO3BOJIAIOT TOBOPUTH 00 N36UPATETHHOM
CHW)KEHUU TIPOHUIIAEMOCTU THUCTOreMaTHYeCKOTO
Gapbepa MUTOBU/HOM JKeJIe3bl [T MOYEBUHBI Y OTIe-
PUPOBAHHBIX JKUBOTHBIX B YCJIOBUSIX KYPCOBOTO BO3-
nericreug ['BO.

Kak Bugno u3 puc. 1, yBesnueHune KOHIIEHTPA-
1uu MouyeBUHBI B AK He IpuBOAMIIO K yBEJIMYEHIIO
ee COZIEPKAHUS B [TOYKAX 110 CPABHEHUIO C JKUBOTHBI-
MU 2-it cepun o1biToB. OTHAKO, TI0 CPABHEHUIO C HOP-
MO, oHa cHmxkanach Ha 22 % (tabu. 1). B kposu .
renalis na 3-u cytku npumenenns [BO konienTpa-
[T MOYEBUHBI YBEJNYNBAJIACh HA 72% II0 CpaBHe-
HUIO C JKUBOTHBIMU 2-Ii cEpUU ONbITOB (PUC. d,), CTa-
HOBSICh TIPH 9TOM Ha 222% Bbiiite HopMbI (Tabu. 1). B
pesyabrate rABP 110 MoUeBHHe ocTaBasach HeJJOCTO-
BepHoi (Tabu. 2). Mexay TeM B MOY€e KOHIIEHTPALIML
MOYeBUHBI Ha 3-1 cyTKu ipuMeHenns ['BO yBemun-
Bajach Ha 92% 110 CPABHEHUIO C SKUBOTHBIMU 2-ii
cepuu onbITOB (puC. a,). CorocraBenne MOJIydeH-
HBIX PE3yJIbTaTOB C JaHHBIMU JuTepaTyphl [16, 17]
CBU/IETEJILCTBYET O TOM, 4TO B ycsoBusix [ BO ycrpa-
HSIETCSI CTUMYJINPYIOIIee BJIUSTHUE PE3EKIIUU TIeYeH U
Ha peabcopOIMIo MOYEBUHBI B TOYKAX, HO COXPAHSIET-
Cs1 CTUMYJIMPYIOIIee BJIMSIHUE OTlepanuu Ha 06paso-
BaHUE MOYEBUHBI KJIETKAMU ITIOYEYHBIX KAHABIIEB U
ee UHKPEIUIO B TIOYEYHbIH KPOBOTOK. ITO OOBIICHSET
HECOOTBETCTBHE Y OIIEPUPOBAHHBIX JKHBOTHbIX, OOHA-
pyxennoro npu I'BO, mpupocrta KoOHIEHTpaIuu
mouesunbl B AK u kposu v. renalis (puc. a,) Ha ¢pone
HOPMaJIM3ALNU €€ S9KCKPELUH ¢ Mo4oii (TabJr. 2).

[Tpekpamenue xkypca 'BO He BbizbIBaso usme-
HEHUsI KOHI[EHTPAIlU MOYEBUHBI B KPOBU 0. hepatica
Ha 4-e CyTKU TIOCTTHIIEPOKCUYECKOTO TTEPHO/IA, KOTO-
past ocTaBaJsiach Bbiliie HOpMbI Ha 45% (Tabu. 1). ITo
CPaBHEHMIO C KUBOTHBIMU 3-i1 CEPUU OTIBITOB €€ yBe-
Jgenue coctaBuiio 23% (puc. a,). [pu atom hABP
110 MOYEBUHE YBEJINYUBAJIACH 10 CPABHEHUIO C IT€PBbI-
MU CyTKaMH MOCTTUTIEPOKCHYecKoro iepuogia (Tabir. 1).
ITO yKa3bIBAeT HA YCUJIEHHE K 4-M CYTKaM MOCTTHUIIe-
POKCHYECKOTO [E€PHO/IA CTUMYJIUPYIOIIETO BIUSHUS
TUIIEPOKCUM HA WHKPEIMI0 MOYEBUHBI U3 ONEPUPO-
BAHHOTO opraHa B KpoBoTOK. Uto kacaerca [IBP 1o
MOYEBHHE, TO K 9TOMY CPOKY OHa HOPMAaJIN30BaJIach
(1abu. 1). B 9TUX yCI0BUSAX KOHLEHTPALMS MOYEBUHI
B JI/III re orsimuanace, a 8 C/LIT npeBbimana va 39%
AHAJIOTMYHBIH TT0KA3aTeJIb JKUBOTHBIX 3-11 CEPUHU OTIbI-
ToB (puc. b,). Ilo cpaBHEHUIO ¢ HOPMOIT IOCTOBEPHOE
yBeJnYeHnue KOHIeHTpalun ModeBuHbl (Ha 18%)
6b110 oT™MeueHo ToJ1bko B JIJIIT (Tabu. 2). Conocras-
JIEHUE TIOJTyYEHHbIX PE3YJIBTATOB C JAHHBIMU JIUTEPA-
Typsl [6, 8], mokasbiBaeT, YTO B ONIEPUPOBAHHON TIeve-
HU Ha 4-€ CYTKU MOCTTHIIEPOKCUYECKOTO IePUOa
crumyspyioniee Biusinvie [ BO Ha cMHTE3 MOUEBUHbBI
COXPAHSIJIOCh B TENATOINTaX HEIOBPEXKAEHHOI IpH

the urea concentration increased by 92% on the third
day of HBO as compared to the animals of the 2" series
of experiments (fig. 1, a). Our experiments, similarly
to earlier published data, demonstrate that under the
HBO the stimulating effect of liver resection on urea
reabsorption in the kidneys is eliminated, however, the
stimulating effect of the surgery on the formation of
urea by the cells of the renal tubules and its incretion
into the renal blood flow remains. This explains the dis-
crepancy in the operated animals detected in HBO, be-
tween the increase in the concentration of urea in AB
and blood in . renalis (fig. 1, @) and normal values of
its excretion with urine (table 2).

Discontinuation of the HBO did not cause any
change in the urea concentration in the blood of the
hepatic veins on the 4™ day of the pos-hyperoxic pe-
riod, which remained 45% higher than the normal one
(table 1). In comparison with the animals of the third
series of experiments, its increase was 23% (fig. 2, a).
At the same time, hABD for urea increased in compar-
ison with the first days of the posthyperoxic period
(table 1). This indicates an increase in the stimulating
effect of hyperoxia on the incretion of urea from the
operated organ to the bloodstream by the 4™ day of
the posthyperoxic period. PVD for urea was normal
(table 1). Under these conditions, the urea concentra-
tion in the LLL did not differ, and in the MLL it ex-
ceeded the similar parameter of the animals of the
third series of experiments by 39% (fig. 2, b). In com-
parison with the normal values, a significant increase
in the urea concentration (by 18%) was noted only in
the LLL (table 2). Comparison of the obtained results
with literature data [6, 8] shows that in the operated
liver on the 4™ day of the posthyperoxic period, the
stimulating effect of HBO on urea synthesis was pre-
served in hepatocytes of intact MLL, while in the re-
maining part of the LLL, it was stopped after
resection. Therefore, the accumulation of urea is most
likely due to the partial retention of the metabolites
formed by hepatocytes and delivered through the por-
tal vein bloodstreem.

In bile, the urea concentration decreased by 31%
on the 4™ day of the posthyperoxic period as compared
to the first day after the end of the HBO course; these
differences were absent in animals form the third series
of experiments (Fig. 2, a). Therefore, on the 4™ day of
the posthyperoxic period, the stimulating effect of hy-
peroxia on the excretion of urea with bile ceases, but
there remains a stimulating effect of liver resection on
the release of urea from hepatocytes to the bile capil-
laries. Asc a result, its concentration in the bile on the
4™ day of the posthyperoxic period (7 day of the
postoperative period) exceeded the normal values by
54% (table 1).

It is evident from fig. 2, a that on the 4™ day of
the posthyperoxic period, the urea concentrations in
arterial blood and vporta blood do not significantly
differ in animals of the third series of experiments.
However, if the concentration of urea in the AB was
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oneparuu C/III, torma kak B ocraBinelica mocie
pesexiun yactu JIJIIT ono npexpamasocs. [Toaromy
HAKOILJIEHUE B Hell MOYeBHHBI BEPOSITHEE BCETO CBsI3a-
HO C YaCTUYHOW pereHiiueil MmeraboanTa, Kak obpa-
3YIOIETOCST €€ FeNATOIIMTAMU, TAK U MTOCTYTAIOIIETO K
HUM C KPOBBIO V. porta.

B sxesrum KOHIIEHTPAIVI MOUEBUHBI HA 4-€ CYyTKU
MOCTTUIIEPOKCUYECKOTO Mepuoa cHuzkanach Ha 31%
OTHOCHTEJIBHO TIEPBBIX CYTOK I10CJI€ OKOHYAHMS KypCca
I'BO, e oraMyasgch OT aHAJIOTMYHOTO IOKAa3aTess
JKUBOTHBIX 3-11 cepuu onbIToB (pHC. a,). 113 aToro ciie-
IIyeT, 4TO Ha 4-€ CYTKH [TOCTTUTIEPOKCUYECKOTO ITEPHO/a
MPEKPAIAeTCsT CTUMYJIPYIOIIEe BIUSHUE TUIIEPOKCIH
Ha BblJleJIEHNE MOYEBHUHBI C JKEIYbIO, HO IPU ITOM
COXPAHSIETCSI CTUMYJIHUPYIOIIee BIUSHUSA PE3eKIIIH
HeYeH! Ha MOCTYIUIEHe MOYEBUHBI U3 TeIIaTOIUTOB B
JKeJTYHbIe KaUJUIIpbl. Bilarogaps aToMy ee KOHIEHT-
parus B JKeIIH Ha 4-e CyTKU [TOCTTUIIEPOKCUYECKOTO
(7-e cyTKHM 1TOCIIEOTIEPAIIMOHHOTO) TIEPHO/IA TIPEBbITIIA-
Jia Hopmy Ha 54% (Tabur. 1)

Kak BusHO U3 puc. a,, Ha 4-e CyTKU MTOCTTHIIE-
POKCHYECKOTO [ePHO/Ia KOHI[EHTPAIUSI MOUYEBUHBI B
apTepuaIbHOI KPOBU U KPOBU 0. Porta TOCTOBEPHO He
OTJIMYAJINCH OT AHAJIOTUYHBIX TIOKA3aTeel JKUBOTHBIX
3-i1 cepun onbiToB. Ho ecaim B AK konnenrtpanus
MOYEBUHBI IOCTOBEPHO HE OTJIMYAJIACH OT HOPMBI, TO
B KPOBH 0. porta OHa IpeBbiinajia ee Ha 47% (tabJr. 1).
[Toatomy AIIP 1o MmoueBuHe ocTaBaiach HEJOCTOBEP-
HOI1. B 9TUX yCI0BUAX KOHIIEHTPAIIMSI MOYEBUHBI B
Trauax xenynka, 11K u cesesenke qocroBepHo He
OTJIMYAJINCh OT AHAJOTMYHBIX I[OKa3aTeseil Kak
SKUBOTHBIX 3-11 cepun ombIToB (pHc. b,), TaK 1 HOPMbI
(tab.r. 1). TosbKoO B TKaHM TOJICTON KUIIKU COJEPIKa-
HUe MOYEBUHBI HA 4-€ CYTKU MTOCTTUIEPOKCHYECKOTO
Hepro/ia IpeBbIano Hopmy Ha 54% (rabor. 2). Toay-
YeHHbIE PE3YJIbTAThI YKA3bIBAIOT HA ITPEKPAILeHNe K 4-M
CYTKaM IOCTTUIIEPOKCUYECKOTO TIepUoa CTUMYJIH-
PYIOIIEro BJIUSHIS FUIIEPOKCUU KaK HA TIeYeHOYHO-
KUIIEYHbIA KPYyrooGOPOT MOYEBHHBI, TAK 1 €€ TOBbI-
IeHHoe 06pa3oBaHue B TKAHIX TOHKOTO KUIIEYHKKA.
[Tpu aTOoM coxpaHeHUe TTOBBIIIEHHON KOHIIEHTPALUN
MOYEBUHBI B TIOPTAJILHOM KPOBOTOKE MOJKET JOCTH-
raThCs 32 CUET CHUIKEHUSI ee CEKPEIUN B IPOCBET TOJI-
CTOTO KUIIEYHHUKA. ITO 0OBACHSIET, 0OHAPYKEHHOE
HAMU HA 4-e CyTKH IIOCTTUIIEPOKCHYECKOTO TIepruo/ia
(tabJ. 2), usbupare/bHOE HAKOILIEHUE MOYEBIHDI B
TKAQHU TOJICTON KHUIIKH.

Ha 4-e cyTku mOCTTHIIEPOKCUYECKOTO TIEPHO/IA
COZIepIKaHKEe MOYEBUHBI B JIETKHX ¥ CEPJILIE He OTIIIYa-
JIOCh OT AHAJOTMYHOTO ITOKA3aTess JKUBOTHBIX 3-I
cepuu onbIToB (puc. b,) u Hopmsl (tabr. 1). B Tkanu
HIUTOBY/THOM KeJie3bl B YKA3aHHBIN 1epro/] HabJIio]e-
HUH cofiepyKaHne MOYeBIHBI ObLITIO Hike Ha 17% oTHO-
CHUTEJIbHO JKUBOTHBIX 3-11 cepunt (puc. b,), HO TIOBbIIIIE-
HO Ha 26% orHocuTeabHO HOpMbI (Tabi. 1).
CoriocraBiieHie MOJYYeHHbIX PE3YIbTATOB YKA3bIBAET
Ha COXpPaHeHUe K 4-M CyTKaM ITOCTTUIIEPOKCUYECKOTO
Heprojia MHrHOUPYIOIIEro BIAUSHUS TUTIEPOKCUY Ha
MPOHUIAEMOCTh THCTOTEMATUYECKOro Gapbepa IHUTo-

not significantly different from the normal one, in
v.porta blood it exceeded it by 47% (table 1). There-
fore, the AVD for urea remained unreliable. Under
these conditions, the concentration of urea in the tis-
sues of the stomach, duodenum, and spleen was not
significantly different from that of the animals of the
third series of experiments (fig. 2, b) and the normal
values (table 1). Only in the colon tissue, the urea con-
tent exceeded the normal values by 54% on the 4™ day
of the posthyperoxic period (table 2). The obtained re-
sults indicate the cessation of the stimulating effect of
hyperoxia on the hepatic-intestinal urea circulation as
well as its increased production in the tissues of the
small intestine by the 4™ day of the posthyperoxic pe-
riod. In this case, the preservation of an increased con-
centration of urea in the portal blood flow can be
achieved by reducing its secretion in the lumen of the
large intestine. This explains the selective accumula-
tion of urea in the tissues of the colon, found on the 4
day of the posthyperoxic period (table 2).

On the 4™ day of the posthyperoxic period, the
urea content in the lungs and heart did not differ from
the similar parameters in the animals of the third se-
ries of experiments (fig. 2, b) and the normal values
(table 1). In the tissue of the thyroid gland during the
observation period, the urea content was lower by
17% as compared to the animals of the third series
(fig. 2, b), but increased by 26% as compared to the
normal ones (table 1). A comparison of the obtained
results indicates that the inhibitory effect of hyper-
oxia on the permeability of the histohematological
thyroid gland barrier for urea is maintained by the 4™
day of the posthyperoxic period. In literature, we did
not find any evidence on the presence of arginase in
the thyroid cells. This is why the increased urea con-
centration in thyroid tissue found in our study might
results (at least, partly) from the transition of a bound
urea to the free state.

On the 4™ day of the posthyperoxic period,
rAVD did not recover, despite the normalization of the
urea content in the AB. The reason for this fact is the
retention of its increased (by 54%) content in the
blood v. renalis (table 1). In the kidneys, its concen-
tration was significantly reduced during this observa-
tion period, both as compared to the animals of the
third series of experiments (fig. 2, b) and the normal
values (table 2), by 22% and 35%, respectively; in the
urine, the concentration was normal (table 2). The ob-
tained results demonstrate that in oxygenated rats un-
dergo PHE, the stimulating effect of hyperbaric
oxygen on the excretion of urea in the urine stops on
the 4™ day of the posthyperoxic period, but the urea
release by the kidney tubules in the bloodstream is ac-
tivated. These circumstances explain the decrease of
its concentration in the kidney tissue during early
post-hypoxy period.

Later, on the 11™ day of the posthyperoxic pe-
riod, urea concentration in AB and blood hepatic
veins exceeded the reference values by 26 and 47%,
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BU/THOM JKeJie3bl 11 MoueBUHbBL. I10CKOJIbKY B I0CTYII-
HOIT HaM JiTepaType He YAaI0Ch OGHAPYKUTh CBEIe-
HUI O HAJIMYUU aprUHAa3bl B TUPOIUTAX, TO BBISABJICH-
HOE B 3TUX YCJOBHUAX YBEJUYEHHE KOHIECHTPAlUU
MOYEBUHBI B TKAHU IIIUTOBUIHOM JKeJIe3bl CJIe/lyeT pac-
CMaTpUBATh KaK Pe3yJIbTaT Iiepexoia YacTH CBSA3aHHOM
MOYEBHHBI B CBOOOIHOE COCTOSTHUE.

Ha 4-e cyTku nocTrunepokcuyeckoro nepruoa
rABP ne BoccTanaBimBaiach, HECMOTPS Ha HOPMAJIH-
3a1uIo cosiepskanus MoueBruHbl B AK; mpuannoii Tomy
coxpaHeHHe K 3TOMY CPOKY ee IOBBIIIEHHOTO (Ha
54%) copep:kanust B KpoBu v. renalis (taba. 1). B ou-
KaX ee KOHIEHTPAIU B YKa3aHHbII epuojt HabJrioie-
HUIT ObLJIA JOCTOBEPHO CHIIKEHA, KAK OTHOCUTEIHHO
JKUBOTHBIX 3-11 cepun ombIToB (pHc. b,), TaK 1 HOPMbI
(tabu. 2), coorBercTBeHHO, Ha 22 1 35%; B MOY€e HOP-
masusoBasach (tabir. 2). V3 mosydeHHbIX pe3yJibTa-
TOB CJIEJ[yeT, UTO Y OKCUTEHUPOBAHHBIX Kpbic ¢ UI'D
Ha 4-e CyTKU NOCTTUIEPOKCUYECKOro IIepuoja mpe-
KpallaeTcst CTUMYJIPYIOliee BIUAHIE runepbapuyie-
CKOT'O KHCJIOPO/Ia Ha Bbl/leJIeHe MOYEBUHBI C MOYOIA,
HO IIPU 9TOM aKTUBUPYETCS MOCTYIJIEHEe MOYEBUHBI
06pa3yeMoil KJIeTKaM1 TIOYEYHbIX KAHAJIBIEB B KPO-
BOTOK, OOBSICHSISI CHUKEHIE B YKA3aHHBII [IEPHOJ ee
KOHI[EHTPAIMHU B [I0YEYHON TKAHU.

Ha 11-e cyTku noctrunepokcuyeckoro rnepuoja
KOHIIeHTpalus MoyeBuHbl B AK 1 KpoBU 1Ie4eHOYHBIX
BeH ITIpeBbIIIaIa KOHTPOJIb, COOTBETCTBEHHO, Ha 26 1 Ha
47% (puc. as), He OTIUYAINCH OT HOPMBI, X0Ts1 hABP
110 MOYEBHHE OCTaBaJIacCh OTpULATEIbHOI (Tadu. 1). B
KPOBb IIOPTAJIbHOI BEHBI CO/lepKaHe MOYEBUHBI I1pe-
BBIIIIAJI0O HOPMY HA 67%, 4TO [1eJ1ai0 HeOCTOBEPHOI
I1BP no mouesune (tabu. 1). Comep:xanue Merabomura
B JIZIIT n C/ITI na 11-e cyTKM OCTTUIIEPOKCHYECKOTO
1epruo/ia JOCTOBEPHO IIPEBbIIIaia KaK aHaJOTHYHbIe
HOKas3aTe I KOHTPOJIs (puc. b,), Tak 1 HOpMbI (TabL. 2).
Anasoruunbie u3MeHeH s HabJIOATICH CO CTOPOHBI
KOHIIEHTPAI[MK MOYEBUHBI B JKeTur (pUC. a;, TabJr. 1).
CuenoBatesbao, Kk 11-M cyTkaM nocTrunepokcuye-
CKOTO IIepro/ia COXpaHSAeTCs CTUMYJIMPYIOLiee BJIUs-
HUE TUIIEPOKCUU Ha IOCTYIJIEHHEe MOYEBUHBI M3
ocTaBlieecs 10cje Pe3eKInK YacTu 11e4eHn B KPOBO-
TOK U >KeJYHble KAUJJISAPBL. DTO COIPOBOKIAETCS
YaCTUYHON peTeHIMell B ITeYeHOUYHOI TKaHU <IIOp-
TaJbHON» MOYEBHMHBI, CONEHCTBYsI COXPAHEHWUIO ee
HAKOIJICHUIO B relaToIMnTax.

Kaxk Bumnoii us tabir. 1, na 11-e yTku mocrruie-
POKCHYECKOr0 Iiepro/ia IIPOUCX0nIo hopMUpOBaHUe
orpunarenbHoil AIIP o mouesubl, 6arogapsi yBe-
andeHnio Ha 67%, 4TO ee KOHIIEHTPAIMK B KPOBU
BOPOTHOI BEHBL. ITO CBUJIETEJIBCTBYET 00 yBeanye-
HUU B YKA3aHHDBII IIepPUOJL IIOCTYIVIEHUS B IIOPTaJIb-
HbIIl KpPOBOTOK MoueBUHbI U3 cesedenku, JJITK u tos-
croii kumku. Hecayyaiino ee cojepskanue B TKaHIX
ITUX OPraHOB B YKa3aHHBIN Tepuoj HabJIoMe it
OBLJIO JOCTOBEPHO YBEJIMYEHO KAK 110 CPABHEHUIO C
HOpMOii (Tabm. 2), Tak u ¢ xourtposem (puc. b).
MoskHO rOBOPUTD O HECKOJIBKUX MeXaHU3MaXx, 1eTep-
MUHUPYIONIMX YBeJIUYEHUE COIePKAHIA MOYEBUHDI B

respectively, (fig. 3) they did not differ from the nor-
mal ones, although hAVD remained negative for urea
(table 1). The portal vein blood urea content exceeds
the normal one by 67%, making PVD unreliable for
urea (table 1). The content of the metabolite in the
LLL and MLL significantly exceeded both similar
control parameters (fig. 3, b) and normal ones on the
11% day posthyperoxic period (table 2). Similar
changes were observed for the urea concentration in
bile (fig. 3, a, table 1).Therefore, by the 11t day
posthyperoxic period, the stimulating effect of hyper-
oxia on the delivery of urea from the remaining part
of the liver into the blood and bile capillaries per-
sisted. This is associated with a partial retention of
«portal» urea in the liver tissue, promoting its accu-
mulation in the hepatocytes.

As seen from the table 1, on the 11 day of the
posthyperoxic period, a negative hAVD for urea was
found due to a 67-percent increase of its concentra-
tion in the portal vein blood. This argues for the in-
creased urea release from the spleen, duodenum and
colon into the portal bloodstream in the specified pe-
riod. It is not accidental that its content in the tissues
of these organs significantly increased in comparison
with both the normal animals (table 2) and the refer-
ence group in the specified period (fig. 3, b). We can
consider several mechanisms that determine the in-
creased urea concentration in the portal vein blood.
Firstly, it is a delayed stimulating effect of HBO on
the arginase of spleen macrophages known to be acti-
vated post PHE [18]. Secondly, it is the stimulating
effect of PHE on the formation of urea by enterocytes
of the duodenum. Thirdly, there is a decrease in the
metabolism of «liver» urea in the large intestine,
which explains the significant increase in its content
in the colon wall as compared to tissues of the stom-
ach and the duodenum (fig. 3, ).

Asitisshown in fig. 3, b, on the 11 day of the
posthyperoxic period, the urea concentration in car-
diomyocytes exceeded the reference one by 31%; its
concentration in the lungs and the thyroid gland
did not differ from it (fig. 3, b). However, in com-
parison with the normal values, the concentration
of urea increased by 31%, 43%, and 28%, respec-
tively (table 1). Taking into account the dynamics
of the urea content in the AB at this time period
(table 1), it is reasonable to suggest various mecha-
nisms that determine the changes in its concentra-
tion in several organs. If in the lungs its
accumulation is determined by the retention of a
metabolite synthesized by hepatocytes, then in the
cardiac muscle same might be a manifestation of the
delayed stimulating effect of hyperoxia on the
arginase of cardiomyocytes as described earlier [19].
The lack of information on the presence of arginase
in the thyroid cells provides a possibility to suggest
partial retention of urea coming from AB.

On the 11 day after HBO, the urea content in
AB and blood of renal veins was increased by 26%
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SKCHepMMeHTaABHbIe MCCACAOBAHMA

KPOBU BOPOTHOII BeHbL. Bo-11€pBbIX, 0TCPOYEHHOE CTH-
myspyioiiee Biausguue ['BO Ha aprunasy ceseseHou-
HbIX Makpodaros, KoTopas, Kak uzsectro [18], akru-
Bupyetrcs nnpu UI'D. Bo-BTopbix, BoccTanoBeHue K
YKa3aHHOMY CPOKY, MHAYIMpPYyomlero Biustaus Y9
Ha o6pasoBanue MoueBrHbI oHTeporutamu ITK u ee
HOCTYILJIEHUE U3 HUX B KPOBb. B-TpeThux, CHIKeHNE
MeTabosIM3Ma «[eYeHOUHON» MOYEBUHBI B TOJICTOI
KHUIIKE, 9TO 00BACHSIET OOBICHAETCSA 3HAUNMBIH [TPHU-
POCT ee Co/lepKaHMs B ee CTEeHKe TOJICTOI KUIIKH 110
cpaBHeHuIo ¢ TKaubio skesryaka u IITK (puc. bs).

Kak Buno u3 puc. bs, Ha 11-e cyTku norcrure-
POKCHYECKOT0 MepUo/ia KOHIIEHTPAIIM MOYEBUHBI B
KapINOMUOIUTAX TPEBbINIANIa KOHTPOIb Ha 31%, B
JIErKUX U IUTOBUIHOI JKeJie3e He OTIMYAIACh OT HETO.
OpmHako, Mo CPaBHEHUIO C HOPMOW, KOHIIEHTPAIHS
MOYEBHHBI B HUX YBeJMUEHNE B HUX ObLJIA TIOBbIIIEHA,
coorBeTcTBeHHO, Ha 31, 43, 1 28% (tabn. 1). Eciu
y4ecTb IMHAMUKY coziep:kanust MoueBuHbl B AK K yka-
3aHHOMY CPOKY, TO MOKHO cJieJiaTh BbiBoJ (Tabir. 1) o
Pa3INYHBIX MEXAHU3MAX, IETEPMIHUPYIONIUX U3MEHE-
HUSI ee KOHIIEHTPAIMK B YKa3aHHbIX opranax. Eciu B
JIETKUX €€ HAKOILJIEHUE JIeTePMIHUPOBAHO PeTeHIInel
MeTaboJIMTa, CHHTE3UPOBAHHOTO TeNATOIUTAMH, TO B
CEepIEYHOI MBIIIIE 3TO IIPOSIBJIEHKUE OTCPOYEHHOTO
CTUMYJIMPYIOIIErO BIUSHUS THIEPOKCUY Ha, OOHAPY-
JKeHHylo paHee [19], aprunasy KapAuOMHUOIUTOB.
OTcyTcTBUE CBENEHMII O TPUCYTCTBUU APTUHA3bI B
TUPOIUTAX, [JaeT OCHOBAaHUE JYMaTh O YaCTUYHOI
peTeHInU B HIX MOYEBUHBI rocTynaorieii ¢ AK.

Ha 11-e cytku nocsie 'BO conepskanve moueBu-
Hbl B AK U KPOBU ITOYEUHBIX BEH, 110 CPABHEHUIO C
KOHTPOJIEM OBLIIO YBEINUEHO, COOTBETCTBEHHO Ha 26%
u 57% (puc. as), B moukax Ha 47% cuuzkeHo (puc. bs).
OTHOCHTEIBHO HOPMBI CO/IEPKAHNE MOUEBUHBI B [I0Y-
Kax 6bl0 cHuskeno Ha 31% (tabu. 2), Torna Kak B
KPOBU TIOYEYHBIX BEH YBeJIMYeHO Ha 47%, a B MOUe He
ormyanoch or Hee (tabu. 1). TABP no mouesune ObLia
HezocToBepHoii (Tabur. 1). M3 aToro ciepyer, uTo K yka-
3aHHOMY CPOKY Ha (hoHe BOCCTAHOBJIEHMSI peabcopImu
MOYEBHMHBI M3 [TOYEYHBIX KAHAJIBIEB MMEET MECTO
COXpaHeHHe TOBBIIIEHHOE TOCTYILIEHIe MOYEBUHbBI U3
MOYEeYHON TKaHU B KPOBOTOK. JTO CO3/AeT YCJIOBUS
I TIOZIJIEPKAHMS ee CHUYKEHHOU KOHI[EHTPAINK B
IIOYEYHOH TKaHHU.

3akaoyeHue

Takum oOpasom, TpexkpaTHoe npumenerne 'O
y KUBOTHBIX ¢ UI'D NpuBOAUT K yBeJIMYEHUIO KOH-
neHTpai ModeBuHbl B AK, Gaarogaps rurepokcu-
YEeCKOH CTUMYJISIINN [TOCTYTIJIEHUS MOUYEBUHBI U3 Ol1e-
PUPOBAHHOM TEYeHU B KPOBOTOK IIPU COXPAaHEHUU
AKTUBUPYIOTIETr0 BIUSHUSA OTEPAIlUU Kak Ha 00pa3o-
BaHUE «[I0YEYHOI» MOYEBUHDI, TAK U €€ BbI/IeIEHUE U3
MOYEYHOIi TKAaHW B KPOBb. YCTPaHsS CTUMYJIHMPYIOIee
BJIMSTHUE PE3EKIUU TIEUEHHU Ha PeabCopOInio MOYEBH-
HbI B TOYEYHBIX KAHAJIbI[AX, TUTIEPOAPUUECKIIT KUCIO-
PO/l, CTUMYJIUPYET BBIBEJCHHUE C MOUOH «apTepraib-

and 57% (fig. 3, a), respectively, in kidneys it reduced
by 47% (fig. 3, b). As compared to the normal values,
the urea content in the kidneys reduced by 31%
(table 2), whereas in the renal veins blood it in-
creased by 47%; and in the urine, it did not differ
from this value (table 1). rAVD for urea was unreli-
able (table 1). Therefore, by the indicated period,
during the restoration of the reabsorption of urea
from the renal tubules, the increased release of urea
from the renal tissue into the bloodstream takes
place. This creates the conditions for maintaining re-
duced concentration of urea in the kidney tissue.

Conclusion

Three sessions of HBO in animals with PHE
lead to an increase in urea concentration in AB, due
to hyperoxic stimulation of urea release from the op-
erated liver into the blood stream while maintaining
the activating effect of the surgery on the formation
of «renal» urea and its release from the renal tissue
into the blood. Eliminating the stimulating effect of
liver resection on urea reabsorption in the renal
tubules, hyperbaric oxygen stimulates the excretion
of «arterial» urea with urine. At the same time, hy-
perbaric oxygen activates the liver-intestinal urea
circulation and its accumulation in liver tissue.
Under HBO, the formation of urea in the tissues of
the small intestine returns to norm, but the PHE-
triggered mechanisms determining the accumulation
of urea in duodenum and colon cells are retained.
Under hyperoxia conditions in spleen, heart, and
lung tissues of operated animals, the transition of the
<«arterial» urea from the free to the bound state is ac-
tivated. In the thyroid gland this activation is ac-
companied by a change in the permeability of the
histohematological barrier for a given organ and
metabolite.

The termination of the hyperoxic effect in the
body creates conditions for the gradual normalization
of the urea content in the AB on the 11 day of the
posthyperoxic period while maintaining the stimulat-
ing effect of HBO on urea accumulation in the oper-
ated liver, mainly due to the retention delay of the
«portal» urea in it. The stimulating effect of HBO on
the liver and intestinal urea circulation stops on the
4™ day for a short period of time and resumes on the
11® day of the posthyperoxic period. This is accompa-
nied by a selective accumulation of urea in heart,
spleen, lungs, duodenum and colon. By the 11 day of
the posthyperoxic period, the inhibitory effect of hy-
perbaric oxygen on the accumulation of urea in the
kidney tissue is not eliminated, but there is a delayed
hyperoxic stimulation of the excretion of urea into the
bloodstream from the renal tissue. Results ot the study
confirm the concept on hyperbaric oxygen as a regu-
lator of adaptation mechanisms triggered in the body
in response to the action of a pathogenic agent formu-
lated earlier [1].
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HOII» MOYeBUHBI. OIHOBPEMEHHO TUTIEPOAPUIECKUIT
KHICJIOPOJT aKTUBUPYET IIe4eHOUHO-KUIIEYHBIN KPYTO-
0060pPOT MOYEBUHBI 1 €€ HAKOILIEHUE TKAHBIO TIEUEH.
ITpu I'BO HopMmanusyercs oOpasoBaHiie MOYEBUHBI B
TKaHSAX TOHKOTO KUIIIEYHUKA, HO IIPU 9TOM COXPAHIOT-
csI MeXaHU3Mbl, 3anryckaembie UI'D u reTrepMuHmpyio-
ne Hakoniaenue mouesunbl crenke /[ITK u Toncroii
KUIIKKU. B TKaHAX cesie3eHKH, cepilia, JerkiuX orepu-
POBAHHBIX JKUBOTHBIX B YCJIOBUAX IMIIEPOKCUU aKTH-
BUPYETCSl MEPexo]] «apTepuaibHOi» MOYEBUHbBI U3
CBOOOJIHOTO B CBA3AHHOE COCTOsSIHUE. B 1iuroBuHO#
JKeJIe3e 9TO COIIPOBOKIAAETCS U3MEHEHeM IIPOHUIIae-
MOCTH THCTOTEMATHYECKOTO Gapbepa opraHa /st aH-
HOTO MeTaboJIUTA.

[Tpexpaiiienuie ruepoKCUYECKOro BO3/1eHCTBUSA
Ha OPTaHU3M CO3/IaeT YCJIOBUS 11 TOCTEIIeHHOM HOP-
Masin3anun cojepxanust MoueBunbl B AK na 11-e
CYTKH IIOCTTUIIEPOKCUYECKOTO IIEPUO/Ia ITPU COXpaHe-
HUM K 3TOMY CPOKY cTUMYJinpyiolero Biausgiusg 5O
Ha ee HAKOILJIEHUE B OIIEPUPOBAHHON [1€4eHH, TPEUMY-
IIECTBEHHO 32 CYET PETEHIIMOHHOU 3a/1ep:KKOIl B Hell
<IIOPTAJIbHON» MOUYeBUHBL. CTUMYJIMpYIOlee BJIMS-
Hue 'BO Ha IeYeHOYHO-KUIIEYHBIH KPyroobopoT
MOYEBUHBI KPATKOBPEMEHHO IIpeKpaliaeTcs Ha 4-e u
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B0300HOBIIsIETCsT HA 11-€ CYTKH MOCTTUIIEPOKCHYECKO-
O Mepuojia. ITO COMPOBOKIASIETCS N30MPATETHHBIM
HAKOTJIEHEM MOYEBUHBI TKAHSIMU CEPIIIA, Cee3eH-
ku, jserkux, JIITK u toncroit kumku. K 11-m cyTram
MOCTTUIIEPOKCHYECKOTO MEPUO/la He YCTPAHSIeTCs
UHrUOUpPYIOIee BIUSHUE THIIEPOAPUIECKOTO KUCIIO-
POJia Ha HAKOILJIEHHE MOYEBUHBI TIOYEYHOU TKAHH, HO
IPU 9TOM MMEET MeCTO, OTCPOYEHHAsI [0 BPEMEHH,
TUTIEPOKCUYECKAST CTUMYJISIIUU BbIEJ€HUST MOYEBH-
HbI B KPOBOTOK U3 [TOYEYHOI TKaHu Ha (oHe, Boccra-
HOBJIEHHOII paHee, 9KCKPEINU «apTePUAIbHOIT» MOoue-
BUHBI 13 OTIEPIPOBAHHOTO OPraHU3Ma ¢ MOYOI.

[Tosy4eHHble pe3ysIbTaThl HOATBEPKAAIOT, CHOp-
MyJIpoBaHHOe panee [1], momoxkenue o runepbapu-
YeCKOM KHUCJIOPOJie KaK PeryJisiTope MeXaHW3MOB
ajlanTanuu, 3ayCckaeMbIX B OPTaHU3Me B OTBET Ha
neiictBre maroreHHoro arenra. [Ipu aTom, B Hammx
UCCJIEIOBAHUSIX, OH He TOJIbKO KOPPETUPOBAJI IIPOIIEC-
CBI, TIPETISITCTBYIOIIIE CHUKEHUIO COIEPsKAHUS MOUe-
Bunbl B AK 1nipu Hapyiennu ee o6pa3oBaHust B rera-
TOIUTAX, HO U WM3MEHsiI ee OOMEH B IOYKAX U
JKEJTy IOYHO-KUIIIEYHOM TPAKTe, A TAK)KE B OPraHax, He
NPUHUMAIONINX HENOCPENCTBEHHOTO y4acTHs B ee
BbIBEJIEHUU 13 OPraHu3Ma.
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