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INOKA3ZHUKH OBMIHY AMIAKY Y HIYPIB 3A YMOB TOKCU4YHOI'O
YPAKEHHA HA TJIT AIIMEHTAPHOI'O JE®IINUTY NPOTEIHY
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Memoro pobomu Oy10 00CHIOHCEHHS OCHOBHUX NOKAZHUKIE OOMIHY amiaxy, 30Kpema 8MICMy 3aIULUKO8020 A30MY,
2IYMAMIHY Ma HIMpPO2eHy amiaky y CUuposamyi Kpogi 3a YMO8 88e0eHHs MOKCUUHUX 003 ayemamiHogeHy ma pisHux
peoicumie 0IIK08020 XapuyeauHs. Busnauenns sanuwxosoco azomy nposoounu memoooM, WO IPYHMYEMbCA HA
830€MO0II A30MYy 6CIX A30MOBMICHUX PEeUOBUH CUPOBAMKU KPOSI i3 CYIb@amHor KUCIOMOK 3 YIMBOPEHHAM Cyabgamy
amouito, sAkuil 3 peaxmueom Heccnepa ymeopioe cnoayky co8mMo-nomapanieso2o Koabopy, IHMEeHCUSHICIY
sabapeénenns peccmpyioms npu 440-450 nm. Konyenmpayiio enymaminy y cupogamyi Kpogi 6U3HA4ANU 34 OONOMO2010
agmomamuuno2o auanizamopa aminoxuciom T-339. Ilokazano, wo Oocmosipue nid8uweHHA pi6HA 3ATUUKOB020
asomy Ccnocmepicacmvcs auwle y MEApUH 3 MOKCUUHUM YPAJICEHHAM ayemaminogenom, sKi nepebysamu Ha
NOBHOYIHHOMY XapuysanHi. Boonouac y wypis 3a ymog oeghiyumy npomeiny y payioni yu 3 mOoKCUYHUM YPAACEHHIM HA
mai  aniMenmapHozo Oegiyumy npomeiny 3HAYEHHSI YbO2O NOKAHUKA NOPIGHSIHO 3 KOHMpOJeM OOCMOGIDHO He
sminoemobcs. [lpu yvomy Hawi 00CHiONCeHH NOKA3AAU NIOBUWJEHHSA 6MICIY 2IVMAMIHY Y MEAPUH 34 YMO8 88e0eHHs
MOKCUYHUX 003 ayemamiHopeny Ha mii animeHmapro2o Oeghiyumy npomeiny. Ompumani pe3yibmamu, UMOSIPHO,
c8iduams Npo nepepo3n0oOil MidC OKpeMumu KOMHOHeHmAamu 3aauuikogozo azomy y epyni HIIP/TY 3a ymoe
30epedicents 1020 3a2aNbHO20 emicmy. Busnauenns emicmy Himpoeeny amiaky noxkasano, wjo 3HAYHe 3HUNCEHHS PIGHs
Yb020 NOKAZHUKA CHOCMEPI2AEMbCsl ¥ MEAPUH, SIKI CRONCUBANU HU3bKOnpomeinosuti payion. Hamomicme 3pocmanns
0aHO020 NOKA3HUKA CHOCHEPI2AEMbCS Y SPYRAX WYPI8, AKUM MOOeN08alU MOKCUYHE YPANCEHHS ayemaminopenom ma
MOKCUYHE YPAdCeHHs HA MAl  aniMenmapHozo Oeghiyumy npomeiny, wo cei0Yumsb npo @OOpMYy6anHs CMaHy
einepamoniemii 3a docniodcysanux ymos. Omoice, 3a YMO8 MOKCUYHO20 YPAICEHHA AYEMAaAMIHODEHOM Yy cupogamuyi
KPOGI NIOSUWYEMBCS MICI K 3ATUUUKOB020 A30MY, MAK i HImpoeeny amiaxy, moodi AK y meapuH 3 iHMOKCUKAYICIO
ayemaminogheHom Ha miui OiIKOBOT HEOOCMAMHOCI NIOBUWYEMbCA BMIC lUlLe HIMPO2eHy amiaky ma 30epieacmuvcs
Ha PiBHI KOHMPOJIO BMICH 3ANUUKO8020 A30mY Y cuposamyi. Ompumani pe3yivsmamu ceiouams, wo 3a 00CAI0NHCYBAHUX
VMO8 RNOCUNIOEMbCA YMEOPEHHS aMIaKy, Npome NOPYyulyemvcsi npoyec YmeOPeHHs HEeMOKCUUHUX A30MOBMICHUX
Memabonimis.

Krouosi crosa: ayemaminogpen, moxcuyune ypasicents, amiax, 2inepamoHiemis

Beryn. AneramiHodeH — HIMPOKO  TOPYIIEHHS POOOTH €H3MMIB MeTaboJi3My amiaky,
PO3MOBCIOKEHHI KAPO3HIKYIOUUH 1 30KkpeMa, LMKIY ce4oBHHHA. OCKUIBKH amiak €
3HeOoMotounil  Oe3perienTypHuil 3aci®, MOOIYHMM  CHJIBHHUM HEWPOTOKCMHOM, TO 3pOCTaHHS HOro
eeKTOM 3aCTOCYBaHHS SKOTO € TIOPYIIEHHS KOHIICHTpallii MOXe MPU3BECTH JI0 HEBPOJOTIYHHX

¢yHkuiit medinku ta Hupok. OxHiero i3 moxmBux — nopymredb (Ali, Nagalli, 2024). Tomy wmeroro

MPUYMH TOKCUYHOI Aii aneraMiHO(eHy BBa)KaeThCS
MOCUJIEHE YTBOPEHHS BUCOKOAKTHBHOTO META0OITy
N-arermin-p-6enszoxinoniminy (Kanchanasurakit et
al., 2020). [okazHno, o0  TOKCHYHICTh
anieraMiHOeHy MOXKE TIOCHJIIOBAaTHCS 32 YMOB
TPHUBAJOrO TOJOAYBaHHS, 30KpeMa, alTiMEHTapHOTO
nedinuty mnpoteiny. Taki 3MiHM MOB’SA3yIOTH 13
HECTauero CyIb(QypOBMiCHUX aMIHOKHUCIIOT,
HEOOXIJTHHUX JIISl CHHTE3y TIYTaTiOHy — KIFOUOBOTO
areHTa y KOH Ioraiii Ta aHTHOKCUJIAaHTHOMY 3aXHCTI
Bix NAPQI (Cai et al., 2022). Ockinbku mpu
nepeso3yBaHHi  aneraMiHO(eHOM  HacamIiepes
VIIKO/KYIOTHCS] TKAHUHH TIEeUiHKH, HACIIJIKOM MOXE
CTaTH MiJBHUILCHHS KOHLEHTpaLii aMiaky y KpOBi,
TOOTO  BUHHUKHEHHS  CTaHy  TillepaMOHieMii.
[lepmonpuumHOI0  TakUX  3MIH  BBaXaeThCA
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poboTu Oyno IOCIiIKEHHS OCHOBHHMX MOKAa3HUKIB
OoOMiHy amiaky, 30KpeMa BMICTy 3aJIMIIKOBOTO
a30Ty, TIyTaMiHy Ta HITPOTE€HY amiaKy y CHpOBATIIi
KpOBi 3a YMOB BBEACHHS TOKCHYHHX [03
aneramMiHopeHy Ta pi3HUX pEXKUMIB OiIKOBOTO
Xap4yBaHHSI.

Martepiaam Ta meToau. 36ip KpoBi 34iiICHIOBAIN
y npoOipku 3 anTukoaryisHtoM (1 o0’em 4 %
PO3UMHY UHUTpary HaTpiro 10 9 00’eMiB KpoBi).
CupoBarKy BHIUISLIM IDISIXOM IIEHTPU(PYTYBaHHS
kposi npotarom 30 xB npu 1500 g 3a Temmeparypu
+4 °C. Bu3HaueHHs 3aJIMIIKOBOTO a30Ty MPOBO/IMIN
METOJIOM, IO TPYHTYEThCS Ha B3a€MOJIIT a30Ty BCiX
A30TOBMICHUX pEYOBMH CHpPOBAaTKM KpOBI i3
CyAb(aTHOIO KHCIOTOI0 3 YTBOPEHHSM CYyib(daTy
aMoOHito, KW 3 peakTHBOM Hecciepa yTBOproe
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CIIOJIyKY ’KOBTO-TIOMapaH4€BOIro
IaTencuBHICTE  3a0apBJICHHS
ctannaptom npu 440-450 Hwm.

KoHuenTpamiro  riyramiHy — BU3Hauaid — 3a
JOIIOMOT 010 aBTOMAaTH4HOTO aHaji3aTopa
aminokucnor T-339 (Microtechnology, Yexis, Ha
6a3i Incrutyty Oioximii im. Ilanmagina HAH
Ykpaian) 3 MOCTKOJIOHKOBOIO IEPUBATHU3AIIEIO 32 il
uinrigpuny (Kopylchuk et al., 2023).

Jns BuU3HAUEHHS BMICTY HITPOTEHY amiaky y
CHpOBATIL KPOBi y MpoOipku BHOCATEH 5 M BoaH, 20
Mkn cupoBatku Ta 200 Mkn peaktmBy HecCcnepa,
MEPEMINITYIOTh Ta 3IMINAI0Th Ha 10 XB. AHAJIOTIYHO
TOTYIOTh CTaHAAPTHY MPoOy, AKa 3aMiCTh CUPOBATKH

KOJILOPY.
MOPIBHIOETBCA 31

Birogae 20 MKy craHmaptHoro poszunHy (100 mkr
azoty/mi). ONTHYHY TyCTHHY peecTpyBanu npu 410
HM.

PesynbTaTtn Ta ix 00roBopeHHs

Pesynpraty mpoBeneHUX OOCHIKEHb MOKa3aly,
0 JOCTOBIPHE IIiABUINCHHS PIiBHSI 3aJUIITIKOBOTO
a30Ty CIIOCTEPIraeThCs JHIIE Y TBAPUH 3 TOKCHYHUM
ypaXeHHsIM areramiHodeHoM, ki mepebyBanm Ha
[MOBHOILIIHHOMY  Xap4yBaHHI. BopmHouac  Hamri
JMOCTI/DKEHHS  TMOKAa3aJM  TIJBHUINCHHS  BMICTY
rIyTamidy y TBapuH Tpyn TY, M0 TOSCHIOE
MIBUIICHHS BMICTY 3aJIUIIKOBOTO a30Ty Yy TBapWH
uiei rpymnu (puc. 1).
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Puc. 1. Bmicm uimpozeny amiaxy y cuposamuyi
Kpogi ugypie 3a ymoe moKCUUHOZO0 YPaANCEHHA HA ML
animeHmapHozo oegiyumy npomeiny

Fig. 1. Ammonia nitrogen content in the blood
serum of rats under conditions of toxic damage
against the background of nutritional protein
deficiency

Puc. 2. Bmicm 2nymaminy y cuposamuyi Kpoei
wypie 3a ymoé MOKCUUHO20 YPANCEHHA HA ML
animenmapnozo degiyumy npomeiny

Fig. 2. Glutamine content in the blood serum of
rats under conditions of toxic damage against the
background of alimentary protein deficiency

Hpumimka (mym i nadani): K — meapunu, AKi ompumyeanu HNOSHOYIHHUL HANIBCUHMEMUYHUL PAYIOH
(xowmponw); HIIP — meapunu, axi nepebysanu Ha Huzbkonpomeinositi oiemi, TY — meapunu, axum mooenosanu
moxcuune ypaxcenns; HIIP/TY — meapunu, sakum na mii HU3bKONPOMEIH08020 paAyioHy MOOE08ANU MOKCUUHE
ypaxcenusi, ¥ — cmamucmu4Ho 8ipo2iona piznuys nopiensno 3 konmponem, P < 0,05.

Note (here and hereinafter): K — animals that received a complete semi-synthetic diet (control); LPD — animals
that were on a low-protein diet; TU — animals that were simulated with toxic damage; NPD/TU — animals that
were simulated with toxic damage on a low-protein diet; * — statistically significant difference compared to

control, P < 0,05.

Y mypiB 3 TOKCHYHHM YpaXCHHSM Ha TIii
aliMeHTapHOro  Jepiuury MNpoTeiHy 3HAYEHHS
MOKa3HWKa 3aJMIIKOBOTO a30Ty TOPIBHAHO 3
KOHTpOJIEM JIOCTOBIPHO HE 3MIHIOETBCS, TMPOTE
3HAYHO MiABHUILIYETHCSA BMICT riiytaminy. OTpumai
pe3yabTaTH, KMOBIPHO, CBiYaTh MPO MEPEPO3MOMALT
MiK OKPEMUMH KOMITOHEHTaMH 3JIUIIKOBOTO a30Ty
y rtpymi HIIP/TY 3a ymoB 30epexeHHsI #HOTO
3arajJibHOTrO BMICTY.

BusHaueHHs BMICTy HITpOreHYy aMiaky IMOKa3alo,
0 3HAYHE 3HWKEHHS PIBHA IOTO IMOKa3HHKA
CIIOCTEPIra€Tbcsi 'y  TBapHWH, fAKI  CHOXHMBAJIH
HU3BKONIPOTETHOBUM  pamioH. 3HWKEHHS  PIBHA
amiaky cupoBaTku kpoBi y rpymni HIIP, #imMoBipHO,
MOB’si3aHe 31 HECTauero a30Ty dYepe3 CIIOKUBAHHA
HU3BKONPOTETHOBOTO pationy. Hatomicts
3pOCTaHHS JaHOTO IIOKA3HUKA CIOCTEPIraeThes y

202

rpymnax UIypiB, SKUM MOJEIIOBAIA TOKCHYHE
YpaXeHHsI alleTaMiHO(EHOM Ta TOKCHYHE ypa)KeHHS
Ha TJI aliMEHTapHOro JAeiUTy TNPOTEIHY, IO
CBITUUTH MPO (HOpMYBaHHsI CTaHy TilepaMoHieMil 3a
JOCIIDKYBaHUX YMOB.

OTtpumaHi pe3ynbTaTH CBiAYaTh MPO MiABUILECHHS
BMICTY amiaky y TBapHH 13 TOKCUYHHM YPaXKCHHSIM,
HE3AJICKHO BiJl Xapakrepy OUKOBOTO XapdyBaHHS,
MPUYMHOID 4YOro Moxe OyTh abo TOCHIICHHS

YTBOpPEHHs ~ amiaky, a00 TOpYIIEHHS  HOro
3HEIIKOKEHHS 3a IOCIIPKYBAHUX YMOB.
BucHoBkn
1. BcraHOBIEHO, IO JTOCTOBIPHI 3MiHM BMICTY
3aJMIIKOBOTO  a30Ty Y  CHpOBATIi  KpOBI

CIOCTEPITraloThCsl JIMIIE y TBapUH 3 TOKCHYHHM
ypakeHHsIM areraMiHo(eHOM, AKi mepeOdyBanud Ha
MTOBHOITIHHOMY XapuyBaHHI. BomHodac y TBapuH
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mi€i OCHimTHOI TPYyHH BCTAHOBIICHO ITiABUITICHHS
BMICTY TJIyTamiHy, IO MTOSICHIOE ITiBUIIEHHS BMICTY
3aJIMIIKOBOTO a30Ty Y TBAPHH L€l rpymu.

2. llokazaHo 3HayHEe 3HIKEHHS PiBHS BMICTY
HITPOTeHy aMiaKy y CHpOBATIi KpOBI TBapwH, SKi
CIOYKMBAIA HU3bKONIPOTEeTHOBHH partioH. [lpn ipomy
3pOCTaHHSl LBOTO TIOKa3HHKA CIIOCTEPIraeThes y
rpynax IIypiB, SKHM MOJENIOBAIM TOKCHYHE
ypaKeHHs areTaMiHO()eHOM Ta TOKCHYHE ypaKeHHS
Ha TJi amiMEHTapHOro AeiuuTy NpOTEiHy, IO
CBIIYUTH PO QOPMYBaHHS CTaHy TilepaMoHIeMil y
TBapHH 32 TOCIiKyBaHIX YMOB.

Kondgpnikm inmepecie. Aemopu 3asnenaioms, ujo
00CHI0JCEH ST NPOBOOUNOCS 34 BIOCYMHOCMI OYOb-
AKUX KOoMepYitiHux abo @iHaHCco8UX GIOHOCUH, AKI
ModiCHa Oyno 6 eumaymauumu SAK HOMEHYIUHUL
KOHGhiKm iHmepecis.
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and risk of renal impairment: A systematic review and

INDICATORS OF AMMONIA METABOLISM IN RATS UNDER THE CONDITIONS
OF TOXIC INJURY AGAINST THE BACKGROUND OF ADIETARY PROTEIN
DEFICIENCY

S. Y. Shevchenko, O. M. Voloshchuk
Yuriy Fedkovych Chernivtsi National University,

Ukraine, 58012, Chernivtsi, Kotsiubynsky 2 Str.
e-mail: o0.voloschuk@chnu.edu.ua

The aim of the work was to study the main indicators of ammonia metabolism, in particular, the content of residual
nitrogen, glutamine and ammonia nitrogen in blood serum under the conditions of administration of toxic doses of
acetaminophen and different regimes of protein nutrition. Determination of residual nitrogen was carried out by a
method based on the interaction of nitrogen from all nitrogen-containing substances in blood serum with sulfuric acid
to form ammonium sulfate, which forms a yellow-orange compound with Nessler's reagent, the color intensity is
recorded at 440-450 nm. The concentration of glutamine in blood serum was determined using an automatic amino
acid analyzer T-339. It is shown that a significant increase in the level of residual nitrogen is observed only in animals
with acetaminophen toxic damage, which were on full nutrition. At the same time, in rats under conditions of protein
deficiency in the diet or with toxic damage against the background of alimentary protein deficiency, the value of this
indicator does not change reliably compared to the control. At the same time, our studies showed an increase in the
content of glutamine in animals under the conditions of administration of toxic doses of acetaminophen against the
background of dietary protein deficiency. The obtained results probably indicate a redistribution between individual
components of residual nitrogen in the NPR/TU group under conditions of preservation of its total content.
Determination of ammonia nitrogen content showed that a significant decrease in the level of this indicator is observed
in animals that consumed a low-protein diet. Instead, the growth of this indicator is observed in groups of rats that
were simulated toxic damage by acetaminophen and toxic damage against the background of alimentary protein
deficiency, which indicates the formation of a state of hyperammonemia under the studied conditions. Therefore, under
the conditions of toxic damage by acetaminophen in the blood serum, the content of both residual nitrogen and
ammonia nitrogen increases, while in animals with acetaminophen intoxication against the background of protein
deficiency, only the content of ammonia nitrogen increases and the content of residual nitrogen in the serum remains at
the control level. The obtained results indicate that the formation of ammonia increases under the studied conditions,
but the process of formation of non-toxic nitrogen-containing metabolites is disturbed.

Key words: acetaminophen, toxic damage, ammonia, hyperammonemia.
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