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3MiHu AesAKHX 0i0XIMIYHUX MOKa3HUKIB CHPOBATKHU KPOBi y pa3i 1BO- Ta IeCTUTHKHEBOI0
3aCTOCYBAHHSA TepaneBTUYHHUX /103 OMiOily TA HA PaHHIX TepMiHaX BiIMiHM nmpenapary

AKTyallbHUM IHTaHHSM ChOTOICHHS € Oe3leka BUKOPHCTAHHS OMIOiAIB IS JIIKYBaHHS CHHAPOMY XPOHIYHOTo GO0, IO CYIpO-
BOJDKY€ HH3KY COMAaTHYHHX 3aXBOPIOBaHb. BiMbLIiCTh HAPKOTHKIB 200 iX MeTabONITIB BUBOAATHCS Yepe3 HUPKH i € OHIEI0 3 MPUYHH
TOCTPOT0 Ta XPOHIYHOTO MOIIKOKEHHS HUPOK. MeToro JociipkeH s OylI0 HOPIBHAHHS JIEIKUX 010XIMIYHHUX ITOKAa3HUKIB CHPOBATKU KPO-
Bi IIypiB y pa3i IBO- Ta IECTUTUKHEBOTO BBEACHHS TEPANCBTHYHUX /103 HANOY(iHy Ta MOPIBHAHHA iX MicNis BiIMiHU 3aco0y Ha paHHIX
TepMiHax 3actocyBaHHs. L{e jocikeHHs BUKOHaHEe Ha 45 OiMUX cTaTeBo 3pinux mypax-camipsix Macoto 180-260 r. V cuposarii Kposi
MIIOCHITHUX TBAPUH BU3HAYAIN 3aralbHUN OUIOK, CEUOBHHY, KpeaTHHIH, KaJbliil, dochop. CTaTUCTHYHI 0OpaXyHKH MPOBOIIIHCS i3
BUKOPHCTaHHAM TIporpamHoro 3adesnedeHHs RStudio v. 1.1.442 ta R Commander v.2.4-4. [loka3Huk 0iNKa y ZOCTiKyBaHUX Tpymax
MaB HE3HA4Hi KOJIMBAHHS LI00 KOHTPOJIIO, IPOTE CIOCTEpIiragach TEHIEHLA 10 3HIKEHHS Yepe3 2 TWKHI BBeIeHHS HanOydiny Ta 10
3pOCTaHHS K 3 JIPYTOro Mo MOCTHH TIKIEHb, TaK 1y pa3i BixMiHK HanOy(iHy Ha paHHIX TepMiHaxX eKcrepuMeHTy. [Ioka3HUK KpeaTnHiHy
CHpPOBATKH 3pOCTAB 3 APYTOro IO IIOCTHH THXKJICHb EKCIIEPUMEHTY SIK Y pa3i IECTUTHKHEBOTO BBeNEeHH: 3aco0y (y 2,23 pa3sa mepeBu-
IyBaB MOKAa3HUKH KOHTPOIIIO), TaK i y pa3i ABOTHKHEBOTO BBe/eHHs HANOY(]iHy 3 HACTYMHOIO YOTUPHUTIKHEBOIO Biaminolo (y 1,63 pasa
MIepEBHIIlYBaB IIOKA3HUKH KOHTPOI0). CeuoBHHA CHPOBATKH 3pOciia uepe3 2 THKHI Ta 6 TIDKHIB BBEJIEHHS HalIOy(iHy, CepeaHe 3HAYSHHS
cranoBuIo (6,22+0,47 mmons/n) Ta (7,63+0,74 MMons/n) BignmoigHo. [IpoTe micis BiAMiHK MpenapaTy NOKa3HUK 3HU3UBCS JI0 TIOKA3HU-
Ka KOHTpObHOI rpymu. Kamblii cupoBaTKy KpOBi IypiB 3HU3UBCS Yepe3 2 THKHI eKCIIepUMeHTY 10 3HaueHHs 2,16+0,09 mmons/i. Yepes
6 TYDKHIB 3aCTOCYBaHHS HauOy(iHy, K 1 micis BiIMIHM Hpenapary, Kaublliif CHPOBaTKH 3piC 10 PiBHS NMOKa3HMKA KOHTPOJBHOI IPyIH
i cranoBuB 2,39+0,09 mmonb/a Ta 2,46+0,05 MMmouns/n BignoBigHo. [lokasHUK Gocdopy cupoBaTku 3pic yepes3 2 THKHI eKCIEPHUMEHTY
i cranoBuB 2,42+0,05 mMmonb/1. Yepes 6 TkHIB BBeqeHHs HanOy(diHy Ta micis BiIMiHM mpemapary NOKa3HHK 3HU3HMBCS 0 3HAYCHHS
2,1240,12 mmons/n i 2,00+0,05 MMOIIB/JT BiATIOBIIHO.

BucHoBkH. 3acToCcyBaHHS TEpaleBTUYHUX 103 HanOyQiHy BIPOMOBK NBOX Ta IMIECTH TIKHIB, a TAKOX MICIs BiAMIHM TIpemapary He
BIUIMBA€E Ha KOHIEHTPAILIIIO 3arajpbHOro Oifika CHPOBATKH KPOBI LIypiB. Y pe3yibTari IBO- Ta IIECTHUTHXHEBOTO 3aCTOCYBAaHHS 3ac00y BUHH-
Ka€ MOPYLICHHS a30TOBUALTBHOT (QYHKIIT HUPKH, a OTXKe, 1 ypaXKeHHs] HIPKOBHUX TiJIellb, KOTPE CHOCTEPIraeThes TAKOXK YIPOIOBK YOTHPHOX
TH)KHIB BIZIMIHH Hpenapary Iicjis Horo ABOTH)KHEBOIO 3aCTOCYBAHHS, MPO IO CBiIYUTH TEH/CHLIIS 0 3pOCTAHHS IOKA3HHUKIB CEYOBHHH Ta
KpeaTHHiHY 4epe3 [Ba THKHI BBeJIeHHs HaI0ydiHy Ta [oCTOBipHE 30UIbIICHHS TOKa3HUKA KPEaTUHIHY MiCIIst BiAMiHK npernapary. JIBoTmkHe-
BE BBEJICHHs HANOY(iHy NPHU3BOAMTH JI0 TiMOKaIbIMEMIT Ta Tinepdocdaremil, o CBIYATH PO MOPYLICHHS peadcopOLiiHoi (GyHKIIT HUPOK,
TOZI SIK MOJAJIbIIE YOTUPUTIDKHEBE BBEACHHS TIPEMapary Ta BigMiHa Ipernapary — 10 HopMali3allii IMX MOKa3HHKIB, OKpiM (ochopy, KoTpuid
€ 3HIKEHUH.

KtrouoBi ciioBa: Hupka, kpearHiH, ce4oBHHA, Gocdop, KabLill, 3aratsHui 610K, IIypH.
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Changes in some serum biochemical parameters during two- and six-week use
of therapeutic doses of opioids and in the early stages of drug withdrawal

An important issue today is the safety of opioids for the treatment of chronic pain syndrome, which accompanies a number of somatic
diseases. Most drugs or their metabolites are excreted through the kidneys and are one of the causes of acute and chronic kidney damage. The
aim of the study was to compare some serum biochemical parameters of rats at two and six weeks of therapeutic doses of nalbuphine and to
compare them after early withdrawal. This study was performed on 45 white sexually mature male rats weighing 180-260 g. In the serum
of experimental animals’ total protein, urea, creatinine, calcium and phosphorus were determined. Statistical calculations were performed
using RStudio v. 1.1.442 and R Commander v.2.4-4. Serum total protein in the study groups had small fluctuations in control, but there
was a tendency to decrease after 2 weeks of nalbuphine administration and to increase both from the second to the sixth week and with the
withdrawal of nalbuphine in the early stages of the experiment. Serum creatinine increased from the second to the sixth week of the experiment
both with six weeks of administration (2.23 times higher than control values) and with two weeks of nalbuphine with the subsequent four-week
withdrawal (1.63 times higher than control values). Serum urea increased after 2 weeks and 6 weeks of nalbuphine administration, with mean
values 6.22 £+ 0.47 mmol/l and 7.63 £ 0.74 mmol/] respectively. However, after drug withdrawal the indicator decreased to the control group.
Serum calcium in rats decreased after 2 weeks of the experiment to the value (2.16 = 0.09 mmol/l). After 6 weeks of nalbuphine administration,
as after drug withdrawal, serum calcium increased to the level of the control group and was 2.39 + 0.09 mmol/l and 2.46 £+ 0.05 mmol/l
respectively. The serum phosphorus index increased after 2 weeks of the experiment and was 2.42 + 0.05 mmol/l. After 6 weeks of nalbuphine
administration and after drug withdrawal, the value decreased to 2.12 = 0.12 mmol/l and 2.00 £+ 0.05 mmol/I respectively.

Conclusions. The use of therapeutic doses of nalbuphine for two and six weeks, as well as after drug withdrawal does not affect the
concentration of serum total protein of rats. As a result of two- and six-week use of the drug, an impaired renal nitrogen excretion is observed,
and hence the structure of the renal corpuscles is altered, which also takes place during four weeks of drug withdrawal after two weeks of use,
as evidenced by an increase in urea and creatinine after two weeks of nalbuphine and significant increase in creatinine after drug withdrawal.
Two-week administration of nalbuphine leads to hypocalcemia and hyperphosphatemia, indicating impaired renal reabsorption function, while
a subsequent four-week administration and withdrawal leads to normalization of these parameters, except for phosphorus, which is reduced.

Key words: kidney, creatinine, urea, phosphorus, calcium, total protein, rats.

Beryn. YV mikyBaHHI CHHIpPOMY XpOHIYHOTO OO0
ITUPOKO 3aCTOCOBYIOTH OIIOTIHI Ipenapary, ToMy TUTaHHS
X 0e3MeYHOro BUKOPUCTAHHS € aKTyaJlbHUM Y Hail vac [ 1
c. 821-837]. Hu3ka KIiHIYHMX Ta EKCIEPUMEHTaJIbHUX
PpoOIT MpHCBsiUEHA BUBUSHHIO CTPYKTYPH Ta QYHKIIT HUPOK
IiJ] Ti€F0 Pi3HUX MAaTOTCHHUX YMHHUKIB [2 ¢. 70-77; 3 c.
576-594], y ToMy uuci omioiniB Ta y pa3i abCTHHEHTHOTO
curnpomy [4, c. 411]. Hacmigku 3acTocyBaHHS OMIOiTHIX
3ac00iB 3aJIeXKaTh K BiJl TPUBAJIOCTI, TaK 1 BiJl 3aCTOCOBA-
Ho1 103u [5 ¢. 146-154; 6, c. 12-16; 7, c. 39—41]. Bimomo,
10 BXKWBAaHH OMIOi/iB 301IBIIye PU3UK BUHUKHEHHS TIPO-
rpecyrodoi XpOHIYHOI HUPKOBOI HEAOCTaTHOCTI [8 c. 223].
OpHak nuIIe MOOAUHOKI POOOTH XapaKTepH3yIOTh 3MiHU
Mopdosorii Ta GpyHKIT HUPOK y pa3i BU3HAUEHOI 103U Ta
TPHUBAJIOCTI BXXHMBAHHS OIMIOIMIB, a TAKOX IICIAS BIAMIHU
npenaparis [9, c. 199-203].

MeTa — nopiBHATH 0i10XIMiYHI NOKa3HUKH 3arajbHOTO
OiyKa, CEYOBUHH, KPEaTHUHIHY, KaJIbIlif0 Ta Gocopy cupo-
BaTKM KPOBI LIypiB Yy pa3i JIBO- Ta MIECTUTHKHEBOTO BBe-
JICHHSI TepareBTUYHUX /103 HaNOy(iHy Ta Ha paHHIX TepMi-
HaX BiMiHH 3ac00Y.

Marepiaan i MeTogu. Matepiaiom gociiKeHHS OyIr
45 OimMx cTaTreBo 3piMuX IIypiB-cammiB mMacoro 180-260
r. TBapuHN yTpUMyBalUCh B yMOBaX BiBapiro. Excmepu-
MEHTAJIbHI JTOCHI/PKEHHS OyJio MPOBENEHO 3 IOTPHUMAaH-
HSIM BHMOT T'YMaHHOTO CTaBJEHHs [0 MiJJOCTIIHUX TBa-
puH, pertaMeHTOBaHMX 3akoHOM Ykpainu «IIpo 3axucr
TBapUH BiJl KOPCTOKOTO MmoBomkeHHs (Ne 3447-1V Big
21.02.2006 p.) Ta €BpOMNEHCHKOI0 KOHBEHIIIEIO PO 3aXHUCT

XpeOeTHUX TBapWH, SKi BHKOPHUCTOBYIOTBHCS UIS TOCIHiI-
HUX Ta iHmMUX HaykoBuX ITiten (CtpacOypr, 18.03.1986 p.).
[MigmocnigHi TBApUHH MOIUICHO HA TakKi TPYIH: KOHTp-
OJNIbHY TpYIy CTaHOBWJIM 15 TBapWH, KOTPUM LIOJCHHO
JIOM’5130BO BBOIMUIH (Di3i00TIYHMI po3unH; miarpymy N2
cranoBwin 10 TBapuH, KOTPUM IIPOBOAMIHN 1H €Ki HaIOY-
¢iny (Nalbuphine injection 20 mg) moaeHHO, 10M S30B0,
2 TwxHi y go3i 0,21 mr/kr; migrpymy N6 cranosuimm 10
TBapHH, KOTPUM MIPOBOAMIIH iH €Ki HANOYy(iHy IIOICHHO,
JIOM’5130B0, 6 TIDKHIB y 1o3i 0,25 mr/kr; minrpymy N2V4
craHoBuin 10 TBapuH, KOTPUM IPOBOAWIM iH €KII HaJ-
Oydiny moaeHHO, TOM’5130B0, 2 TIKHI y 1031 0,21 Mr/kr
3 HACTYIHOI YOTHPHUTHIKHEBOIO BinIMiHOM0. B3ipmi kpoBi
3a0HUpany 3 HIWKHBOT MTOPOKHUCTOI BEHH y pasi 3acTOCY-
BaHHS HapKo3y (JHETHJIOBOro edipy), micis Yoro TBapUH
BUBOJIMJIN 3 EKCIIEPUMEHTY IIUISIXOM IepeZi03yBaHHs Hap-
K03y. Y CHpOBATII KPOBI MiOCTITHUX TBAPUH BU3HAYAIN
3arajbpHUi OLIOK, CEYOBHHY, KpeaTHHIH, KajibLii, Gocdop
3a 3arajJbHONpPHUHHITHMH MeToaukamu [10]. Bei orpumani
HaMH JlaHi TPOXOMIIM IIEPEeBIpKy Ha HOPMAaJbHICTH PO3-
MOy i3 BUKOPHCTAHHIM ITOKa3HUKIB KOC(]IMi€HTIB acH-
MeTpii Ta eKcIecy, a TaKOX i3 BUKOPHCTaHHAM KPUTEPIO
[amipo-VYinka (piBeHs mocroBipHOocTi p < 0,1) Ta Mamm
HOpPMAaJIbHHUIA XapakTep posmomimy. s mpencTaBieHHS
JaHuX Oylno BUKOPHCTAHO CEPEelHE Ta CTAHAAPTHE BiAXH-
neHHs y Bumsiai M=SD. Tlonpu HOpManbHHMIA XapakTep
pO3IOALTY AaHHX, Yepe3 3HauyHy BiJMIHHICTh AWCIEpCii
pI3HHX Tpyn B yCiX NOKa3HUKIB 3a pe3yJibTaTaMH Iepe-
BIpKH 13 3acTOCyBaHHsM TecTy JleBeHe, IS BHSBICHHS
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CTaTHCTHYHOI JIOCTOBIPHOCTI PI3HMLI MK JAHUMH Y MHO-
JKMHHHX MOPIBHSHHAX OyJI0 BUKOPUCTAHO HElapaMeTpHhy-
Huii kpurepiii H Kpackena-Yomnica i3 mogansimum mocr-
XOK aHaji3oM i3 BuKopucTaHHsAM Tecty [lana (Dunn’s
test). Pesynbrary BBaxkanuch 3Hauymmmu npu p < 0,05.
Bci cratncTrdni 00paXyHKH POBOAMINCS 13 BUKOPHUCTAH-
HSIM mporpamHoro 3abesneueHHs RStudio v. 1.1.442 ta R
Commander v.2.4-4.

Pe3ynbraTtn pociigxenHns. 3aranbHuN OiTOK CHpO-
BaTKH KPOBI MaB TCHICHIIIIO 10 3HIDKEHHS Yepe3 2 THXKHI
BBeneHHA HanOydiny (62,40+3,81 r/m) ta 3pocTaHHA
yepe3 6 TIKHIB BBeAeHHS HanOydiny (64,40+3,57 r/n),
OJHAK I JWHAMIKa HE Majia CTaTUCTHYHOIO IiATBEp-
oxkeHHst. Y migrpymi N2V4 moka3Huk OiJika CUpOBaTKU
KpoBi ctaHoBuB (64,50+1,58 1/11), M0 TakoX HEe Mallo
JIOCTOBIPHOI Pi3HHUIII 3 TOKa3HUKaMH KOHTPOJIBHOT IpyIH
Ta MATPYNH TBapHH, KOTPUM BBOIMIM HanOydin nBa

Ta micTh THXHIB. OQHAK CIIOCTEpirajach TEHACHINS 10
3pOCTaHHS IMOKa3HUKa Oijika SK 3 JPyroro mo MIOCTUH
THXKJIEHb BBeleHHs HanOy(iHy, Tak i y pa3i BiAMiHU Hall-
OydiHy Ha paHHIX TepMiHaxX EKCIIEPUMEHTY IMOPIBHSHO
3 miarpymnoroo N2.

3pocTaHHs piBHS KpeaTHHIHY CUPOBAaTKH KPOBI, TOPiB-
HSHO 13 KOHTPOJILHUM ITOKa3HHKOM CEPeIHbOr0 3HAYCHHS,
CriocTepiraiy Bxe 4epe3 2 THKHI, X04a PI3HUIS CTaTHC-
THaHO HemoctoBipHa (p=0,71). Uepes 6 TIKHIB 3acTocy-
BaHHS HaiOyQiHy BCTaHOBIIEHO JOCTOBIpDHE Ta 3HAYHE
3pOCTAaHHS 3HAYCHHS IIOKAa3HWKA KPEaTHHIHY CHPOBATKH
KpoBi, KoTpuii craHoBuB (107,89+7,36 MxMoOiB/1), 110
y 2,23 pa3a nepeBHIIye MOKa3HUKH KOHTPOJII0. Y miarpymi
N2V4 noka3zHHK KpeaTHHiHy CHUPOBAaTKH KPOBI BHIIWI
y 1,63 pa3a 3a moKka3HUK KOHTPOJIBHOI TpyNHU TBAapHUH i CTa-
HoBUB (79,20+3,14 mxmonb/i), pote y 1,3 pa3a HuKUni,
HiK y migrpymi N6 (puc. 1).
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Puc. 1. 3minn noka3HuKa KpeaTHHIHY CHPOBAaTKH KPOBi mypiB Ha apyromy (miarpyma N2), mocromy (miarpymna
N6) TH:KHSAX BBe/IeHHSI TepaneBTHYHUX 103 HAJA0y(iHy Ta y pa3i ABOTHKHEBOr0 BBeleHHsI HAJOY(DiHy
3 HACTYMHOI0 YOTHPHUTHKHEBOIO BiqMiHo0 (miarpyna N2V4). Iliianka moxudKH — CTAHAAPTHE BiAXWJIEHHS

KoHIieHTpalis ce4oBMHM y CHpOBATLi KpoBi uepe3 2
TYDKHI €KCIIEpIMEHTY HE MaJla CTaTHCTHYHO JIOCTOBIpHOT
pi3HMLI Y pa3i NOPIBHAHHA i3 NMOKAa3HUKOM KOHTPOJIEHOT
rpymnu. OnHak 4epes 6 TH)KHIB eKCIIEPUMEHTY Cepe/HE 3Ha-
YeHHs 3pocio 1o 7,62+0,74 MMone/1, Oya0 CTAaTUCTHIHO
3HAYYIIUM MTOPIBHAHO 3 KoHTpoJeM (5,91+0,73 MMons/it; p
<0,01). ¥ migrpymi N2V4 moka3HHK CEYOBHHH CHPOBATKH
KpOBi IIypiB cTaHOBUB 6,15+0,34 MMOIIB/1T 1 HE MaB TOCTO-
BipHOI BIAMIHHOCTI 3 MOKa3HUKOM Y miArpymi N2 Ta KOHTp-
OJIBHOT TPy Ta € TOCTOBIPHO HW)KYUM, HIX Y miaArpymi N6
(p<0.01) (puc. 2).

PiBeHp Kanblito KpOBi IIypiB 3HM3MBCS MICJS JIBOX
TIKHIB ekcriepuMeHnty a0 2,16+0,09 mmons/n npotu
2,34+0,16 MMomb/n kKoHTpONbHOI rpymH (p < 0.01). Uepes
6 TIDKHIB BBEICHHS HaJIOY(iHy IOKa3HUK KaJIBLIIO 3pic 10
PiBHSI TOKa3HMKA KOHTPOJIBHOI rpymH i craHoBUB 2,39+0,09
MMOJIB/JI, PI3HUIIS y TIOPIBHAHHI i3 KOHTPOIHHOIO TPYTIO0
He Oyna cratucTuaHO migTBepmkena (p=0.91). V miarpymi
N2V4 moka3HHK KanbLil0 CHPOBAaTKH KPOBI IIypiB 3pic 10O

3HayeHHs 2,46+0,05 MMonb/nm 1 OyB AOCTOBIPHO BHIIUM,
HDK y TBapyH, KOTPUM BBOIMIM HAIOY(iH NPOTITOM JIBOX
TWDKHIB, Ta BUIINM, HDXK Y KOHTPOJIBHIH Tpymi Ta miarpymni
N6, npore pi3HUI He Oyna CTaTUCTUYHO IiATBEPKCHA
(p=0.11 Ta p=0.63 BimmoBigHO) (puc. 3).

[Toka3Huk cepeqHbpOro 3HaueHHS (ocdopy 3poc-
TaB uepe3 2 TIKHI eKCIepUMEHTY 1 cTaHoBuB 2,42+0,05
MMoJB/1. Uepe3 6 THKHIB BBeACHHS HaiOy(iHy BKe CIo-
cTepirajioch 3HIKEHHs piBHA (ocdopy, MpoTe T0CTOBIPHO
HE BIAPI3HATIOCH MOPIBHSIHO 3 KOHTPOJBHOIO TPYIOIO
(2,12+0,12 mmomw/it; p = 0,18). ¥ miarpymi N2V4 nokas-
HUK (ochopy AOCTOBIPHO IIOJ0 KOHTPOIIO 3HHU3UBCS IO
cepennboro 3HaueHHs — 2,00+0,05 Mmoe/n (puc. 4).

O6rosopennsi. OTprMaHi JaHi KOPENIOIOTh 3 Pe3yiib-
tatamu nociimkerb M.R. Afarinesh ta cmiBas., siki mpo-
JIEMOHCTPYBAJIN BiICYTHICTh 3MiH 3araJIkHOTO OUJIKY CHpO-
BaTKH y 0Ci0, SKi MOCTIHO BYKUBAJIH OIIOINN OiIbIIe TBOX
POKIB, TIOPIBHSAHO 3 oco0amH, KOTpi YTPHUMYBAIUCH Bill
BXKHMBaHHS OMioiniB mporsarom micsmsa [11 c. 138-145].
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Puc. 2. 3MiHN NoKa3HMKA CeYOBHHH CHPOBATKH KPOBi IypiB Ha apyromy (miarpyna N2), moctomy (miarpyna N6)
THKHSIX BBEJICHHsI TepaneBTHYHHUX /103 HaJ0y(]iHy Ta y pa3i IBOTH:KHEBOr0 BBeleHHs HAJI0Y(iHY 3 HACTYITHOIO
YOTHPHUTHUKHEBOIO BigMiHoI0 (minrpyna N2V4). Ilnanka noxu0Ku — cTaHAApTHe BiAXUJIEHHSA
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Puc. 3. 3Minn nokasHMKa KaJbLil0 CHPOBATKH KPOBi HIypiB Ha apyromy (miarpyna N2), mocromy (miarpymna N6)
THKHSAX BBeJ¢HHSl TePANeBTUYHHX 103 HAJIOY(DiHy Ta y pa3i ABOTHKHEBOI0 BBelcHHA HAIOY(iHy 3 HACTYIHOI0
YOTMPUTUKHEBOK BiaMiHoI0 (miarpyna N2V4). Ilinanka noxu0ku — craHIapTHe BiAXuJeHHs

VY niteparypi mpeACcTaBiICHO CYNEPEUwINBI AaHi MO0 3MiH
JesKkuX Ol10XIMIYHMX MOKa3HHWKIB Yy pa3i BXKMBAaHHS OMIOi-
JIB Ta 1X BiAMiHH. 3TiHO 3 JaHUMHU JIITEPaTypU, XPOHIIHE
BUKOPUCTaHHsI MOP(]iHY IPU3BOANTH A0 3pPOCTaHHS PiBHS
CCYOBHHH, CEUOBOI KHCIIOTH Ta KpPEaTHHIHY Yy CHpPOBAaTII
KpOBi. 3HaUHO BHII MOKA3HUKH KPEaTHHIHY Ta CEYOBHHHU
CHPOBATKM KPOBI LIypPiB BCTAHOBJICHO Y Pa3i BUKOPHCTaHHS
BHCOKHX 7103 MOP(]iHy HPOTATOM KOPOTKOTO Tepiogy abo
3a HIDKYMX 103 y pa3i TPUBAJIOTO BHKOPHCTAHHS IPOTS-
roM 30 mi6 [12, c. 245-252; 13, c. 897-903]. Inmi mxe-
pena BKa3yloTh Ha Te, M0 y 0Ci0, KOTPi BXKHUBAJH OMiOiAN
OisIbIlIe BOX POKIB, 3HM)KEHI MMOKa3HUKH CEYOBHHH, Kpe-
aTUHIHY Ta KaJbLil0 CHPOBATKH, a Y 0CI0, KOTpl yTpUMY-

BQJIMChH BiJl BXKUBAHHS OIIOIiB MPOTSITOM MiCSIIsI, CYTTEBO
HE BIAPI3HSUINCH BiJl MOKa3HUKIB CUPOBAaTKH KPOBI KOHTp-
onpHOI Tpyn [11, ¢. 138—145]. 3rifgHo 3 eKCIIEpUMEHTAb-
HUMHU JIOCII/DKEHHSIMH Ha IIlypax, y pa3i BiIMiHU MOpQiHY,
KOTpui BBOIMIM y 11031 10—-50 mr/kr nBivi Ha 100y mpo-
TSroM 6 [HIB, I'€MAaTOJIOIi4HiI Ta OIOXIMIUHI MOKA3HHUKU
KpOBi (Y TOMY YHCIIi CEYOBHHH, KpPEaTHHIHY, KaJbII0 Ta
dhocdopy) micns BigMiHu MopdiHy OynmH TakoX y Mexax
HOpMalbHOTO pedepentHoro miamazoHy [4, c. 411; 14].
Y npencTaBiIeHOMY JOCTIKCHHI BU3HAYEHO, 110 BBEJCHHS
TEpaneBTUIHUX 103 HajOy(iHy BIPOAOBXK IBOX TIDKHIB
HPU3BOAUTH 0 HE3HAYHOTO 3POCTAHHS MOKAa3HHUKIB Kpea-
TUHIHY Ta CEYOBUHU CHPOBATKU KPOBI, IPOTE Uepe3 LIiCTh
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Puc. 4. 3minn noka3znuka ¢pocdopy cupoBaTk KpoBi urypis Ha gpyromy (miarpyna N2), mocromy (miarpyna N6)
THKHSIX BBEJIeHHSI TEPAaNeBTHYHUX /103 HAJI0y(]iHy Ta y pa3i IBOTH:KHEBOT0 BBeleHHs HAJIOY(iHY 3 HACTYNHOIO
YOTMPUTUKHEBOKO BigMiHoI0 (miarpyna N2V4). Ilnanka noxu0ku — cTaHIapTHe BiAXUJIeHHS

THKHIB — 10 30unbIneHHs y 2,23 Ta 'y 1,3 pa3a BiAMOBIIHO.
Le cBiquuTH PO HEraTHBHUH BIUIMB HanOy(iHy Ha (QyHK-
Li10 HUPOK L1ypiB, 30KpeMa Ha IIOpYLIEHHS a30TOBHUIILHOT
(GyHKIIT HEPOK Ta HMOBiIpHE ypakeHHS HUPKOBHX TiJIEIb,
y)Ke 3 APYroro THXKHS #Horo 3acrocyBaHHs. [licias mBo-
TH)KHEBOTO 3aCTOCYBAHHS IIpenapary y HacTyIHI YOTHUPH
TIXHI BiIMiHN 3ac00y MOPYIICHHS a30TOBUAUIBHOI (DyHK-
1ii HUPOK 30epiraeThcs, Xo4a piBeHb CEYOBHHU HOPMAIi-
3y€THCSL.

3rilHO 3 JaHUMU JIITEpaTypH, PiBeHb ACSKHX €JIEKTPO-
JIITIB, TAKKX SIK HATPil, Kaii, MarHid, IUHK, 3aJ1i30, 3HUKY-
€ThCS Y CHOXKMBaYiB repoiny [ 15, c. 135-139; 16, ¢. 153-162].
PesynbraTy mpoBeNeHOT0 JOCHIPKEHHS BKa3ylOTh Ha 3HH-
JKEHHsI TIOKa3HUKA KaJIBIiI0 Ta 3pocTaHHs (pochopy cHpo-
BaTKH II[ypiB y pa3i ABOTHXXHEBOIO 3aCTOCYBaHHsI OIIOITy Ta
HOPMAJTi3aIlif0 IIMX TOKa3HHUKIB Y pa3i HOro MICCTHTIKHE-
BOTO BBeIeHHS. BimmiHa 3aco0y Takok HOpMAITizye ITOKa3-
HUK KaJIBIIiIO0, 8 TIOKa3HUK (OchHOpy 3HIKYETHCS.

BucHoBKH. 3acTOCYBaHHS TEpaleBTHYHUX 103 Hal-
Oy}iHy BIPOMOBXK [OBOX Ta IIECTH TIDKHIB, a TaKOXK

micisl BIAMIHM NpenapaTy He BIUIMBAa€ Ha KOHIEHTPALI0
3arajpbHOro OiJIKa CHPOBAaTKH KpOBI IIypiB. Y pe3ynbTari
JIBO- Ta LIECTHUTHXXHEBOTO 3aCTOCYBaHHs 3aco0y BHHU-
Ka€ MOPYIICHHs a30TOBUIUIBHOT QYHKLIT HUPKH, a OTKeE,
W ypakeHHs HUPKOBHX TiNEIb, KOTPE CIIOCTEPIraeThCs
TaKOX YIPOAOBXK YOTHUPHOX THIKHIB BiIMIHU TIperapary
icis 10r0 ABOTHXKHEBOTO 3aCTOCYBaHHS, PO IO CBil-
YHUTH TEHACHIIS 10 3pOCTaHHA ITOKa3HUKIB CEYOBHHU Ta
KpeaTHHIHy 4epe3 JBa TH)KHI BBEACHHs HanOydiHy Ta
JIOCTOBipHE 301JIbIIEHHS MOKa3HUKA KPEaTHHIHY MiCIs
BiIMiHU mpenapary. J[BoTH)KHeBe BBEJCHHS HanOyQiHy
NPU3BOJUTH 1O TimoOKajblueMii Ta rinepdocdaremii,
10 CBIAYUTH MPO MOPYIIEHHS peadcopOuiiHol QpyHKIil
HUPOK, TOAl SIK MOJaiblle YOTHPUTHKHEBE BBEICHHS
mpernapary Ta BifMiHa mIpernapary — J0 HOpMaiizamii
WX TOKAa3HUKIB, OKpiM (ocdopy, KOTpUil € 3HIKECHUH.
OTpumaHi AaHi MOXYTH CIYTyBaTH IS MOPIBHSHHS 31
3MiHaMU OiOXIMIYHHX MOKAa3HHUKIB Yy pasi TPHUBAIOTO
3acTOCyBaHHA HajOy]iHy Ta Ha Mi3HIX TepMiHaxX Bia-
MiHH TIpernapary.

Indopmanist mpo xondurikT inTepecis. Konduikry inTepeciB Hemae.
Indopmanis npo PpinancyBaHHsi. ABTOPH TapaHTYIOTh, III0 BOHH HE OTPUMYBAJH KOJHUX BUHATOPOA Y OyIb-sIKiit

(hopmi, 3MaTHUX BIUIMHYTH HA PE3yIBTaTH POOOTH.

OcobucTnii BHECOK KOKHOI0 aBTOPAa Y BUKOHAHHA POOOTH:
1.B. BinpxoBa — KOHIIENIIiA Ta TU3aiH JOCIIKEHHS, IIPOBEICHHS eKCTIEPUMEHTY, aHaIli3 OTPUMAHUX PE3YIbTaTIB;

JI.P. Maremyk-Barie6a — opopmireHHs TeKCTy podoTH;

M.B. Jlorami — crarucTHuHa 00poOKa JaHuX, 0(hopMIICHHS Ipadikis.
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