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The paper presents the results of studies of changes in the biochemical parameters of serum of rats with long-term use
of nalbuphine and after its withdrawal. Because long-term use of opioids is known to lead to renal impairment, this study is
relevant. There is little data in the literature on the dynamics of renal markers of renal impairment changes at a certain dose
and duration and after opioid withdrawal.

The aim of the study was to establish some biochemical parameters of the serum of rats with long-term therapeutic doses
of nalbuphine and the late withdrawal of the drug.

The study material was 45 white sexually mature male rats weighing 180-260 g. The serum determined total protein, urea,
creatinine, calcium, phosphorus according to conventional methods. Statistical calculations were performed using RStudio v.
1.1.442 and R Commander v.2.4-4.

At six-week administration of therapeutic doses of nalbuphine (subgroup N 6) the serum of rats was 64.40+3.57 g/I, at
ten-week administration (subgroup N 10) — 74.90+3.81 g/l, at six-week administration followed by four-week withdrawal
(subgroup N 6V4) — 65.60+1.58 g/I. Serum creatinine in subgroup N 6 was 107.90+7.40 umol/l, N 10-94.2842.98 umol/I,
N 6V4-96.19+1.26 umol/l. The serum urea in subgroup N 6 was 7.62+0.73 mmol/l, N 10-8.90+0.90 mmol/I, N 6V4-5.71+0.13
mmol/l. Serum calcium in the subgroup N 6 was 2.39+0.09 mmol/l, N 10-1.98+0.08 mmol/l, N 6V4—2.82+0.08 mmol/I. The

serum phosphorus index in subgroup N 6 was 2.11+0.12 mmol/l, N 10-2.04+0.11 mmol/l, N 6V4—2.1240.07 mmol/I.

Thus, prolonged use of nalbuphine leads to impaired nitrogen function of the kidneys and withdrawal of the drug — to
partial restoration of this function. At six-week administration of nalbuphine and its subsequent cancellation, disturbance of
reabsorption function of a kidney revealed after the tenth week of drug use is not observed.
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Relationship of the publication with planned
research works. The work is a fragment of research
work of the Department of Normal Anatomy of Danylo
Halytsky Lviv National Medical University «Morpho-
functional features of organs in pre- and postnatal peri-
ods of ontogenesis, under the influence of opioids, sup-
plements, reconstructive surgery and obesity» (No state
registration 2209U).

Introduction. The use of opioids in treating chronic
pain is widespread in medical practice [1, 2]. However,
their toxic effects should be borne in mind during long-
term use, including albuminuria and changes in bio-
chemical parameters indicating renal impairment [3].
Complex therapy for patients with chronic kidney dis-
ease requires treatment of chronic pain [4, 5], and the
most commonly used drugs are opioids [1, 2, 3].

In this regard, the need for knowledge about the
correct and safe use of these drugs is an important
area of research. Some scientific papers are devoted
to studying changes in biochemical parameters of the
functional state of the kidney with the use of various
opioid drugs [6, 7, 8]. However, there is little data in the
literature on the dynamics of changes in renal markers,
indicating renal dysfunction after opioid withdrawal
[9, 101.

The study aimed to establish the biochemical
parameters of total protein, urea, creatinine, calcium
and phosphorus of rat serum at six-and ten-week ther-
apeutic doses of nalbuphine and the late withdrawal of
the drug to compare the dynamics of changes in long-
term use and withdrawal.

Object and methods of research. The study mate-
rial was 45 white sexually mature male rats weighing
180-260 g. Animals were kept in a vivarium.
Experimental studies were conducted in compliance
with the requirements of humane treatment of exper-
imental animals, regulated by the Law of Ukraine «On
Protection of Animals from Cruelty» (Ne 3447-IV of
21.02.2006) and the European Convention for the
Protection of Vertebrate Animals used for Experimental
and other Scientific Purposes (Strasbourg, March 18,
1986). Injections of the drug «Nalbuphine» (Nalbuphine
injection 20 mg) were performed intramuscularly,
daily, once a day, for one period of time for 70 days at
a dose of 0.21-0.28 mg/kg, every two weeks injection
of the drug «Nalbuphine» «Increased to the maximum
single dose [11]. Subgroups N 6 were injected with
nalbuphine for six weeks; N 10 — ten weeks; N 6V4 —
six weeks, followed by a four-week withdrawal. Saline
was administered daily to a control group of animals.
Blood samples were taken from the inferior vena cava
under anesthesia (diethyl ether), after which the ani-
mals were removed from the experiment by an over-
dose of anesthesia. In the serum of experimental
animals determined total protein, urea, creatinine,
calcium, phosphorus. Determination of total serum
protein was performed by biuret method (Philisit-
Diagnostic reagent kit), serum creatinine determination
by Jaffe reaction (Philisit-Diagnostic reagent kit), serum
urea determination by color reaction with diacetyl-
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monooxim (BIO-LACHEMA-TEST set), determination of
calcium and serum phosphorus — using photometric
determination of total calcium in biological fluids (set of
reagents «Phyllisit-Diagnostics») [12]. All data obtained
by us were tested for the normality of the distribution
using the coefficients of asymmetry and excess and the
Shapiro-Wilk test (confidence level p<0.1) and were
normal distribution. The mean and standard deviation
of MxSD were used to present the data. Despite the
typical nature of the data distribution, due to the signif-
icant difference in the variances of different groups in
all indicators according to the results of the test using
Levene’s test, non-parametric Kraskel-Wallis test H fol-
lowed by post-hawk analysis using the Dunn’s test was
used to determine the statistical significance of the dif-
ference between the data in multiple comparisons.

The results were considered significant at p<0.05. All
statistical calculations were performed using RStudio v.
1.1.442 and R Commander v.2.4—4.

Research results and their discussion. As a result
of the study, it was found that the serum protein in
subgroup N 6 is 64.40+3.57 g/| and is within the con-
trol group and significantly increases in subgroup N 10
and is 74.90+3.81 g/I. After discontinuation of nalbu-
phine, in the subgroup N 6V4, the serum protein index
is 65.60+1.58 g/l and remains the same as in the con-
trol and group of animals treated with nalbuphine for
six weeks (fig. 1).

80

control N6
animal groups

60 -+
N10Ta N6V4

o Ibuphi ~@— nalbuphine and withdrawal

Figure 1 — Changes in rat serum protein at the sixth (subgroup N 6),
tenth (subgroup N 10) weeks of therapeutic doses of nalbuphine
and at six-week administration of nalbuphine followed by a four-

week withdrawal (subgroup N 6V4). The level of error is the standard
deviation.

Serum creatinine increases 2.23 times relative
to the control with six weeks of nalbuphine and is
107.90+7.40 umol/l. With further administration of
nalbuphine until the tenth week, serum creatinine
decreases but remains higher than in the control group
and is 94.28+2.98 umol/I. After discontinuation of nal-
buphine, in the subgroup N 6V4, serum creatinine, as
with subsequent administration of the drug, decreases
and is 96.19+1.26 umol/l, which is higher than in the
control group and does not differ from the subgroup
N 10 (fig. 2).
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Figure 2 — Changes in rat serum creatinine at the sixth (subgroup N 6),
tenth (subgroup N 10) weeks of therapeutic doses of nalbuphine,
and at six-week administration of nalbuphine followed by a four-

week withdrawal (subgroup N 6V4). The level of error is the standard

deviation.

A significant increase in urea is observed after six
weeks of nalbuphine use, is 7.62+0.73 mmol/l and is
significantly higher than in the control group. The high-
est value of serum urea was found after ten weeks of
nalbuphine administration and is 8.90+0.90 mmol/I.
After four weeks of discontinuation after six weeks of
administration, the serum urea in the N 6V4 subgroup
decreases to the control group, is 5.71+0.13 mmol/I
and is significantly lower than the serum urea at six
and ten weeks of nalbuphine administration in 1.3 and
1.6 times, respectively (fig. 3). As a result of the long-
term use of nalbuphine, there is an increase in the indi-
cators of nitrogen excretory function of the kidneys,
namely creatinine and urea, which is a sign of damage to
the renal corpuscle. With the withdrawal of nalbuphine
in the late stages of its use revealed a pronounced pos-
itive dynamics of plasma urea and a lack of dynamics in
relation to serum creatinine, which remains at the same
level as in the subsequent use of the drug. Therefore,
we can assume that the withdrawal of the drug leads to
a partial restoration of the nitrogen-releasing function
of the kidney and the positive dynamics of morpholog-
ical changes in the renal corpuscle.

10

control N6 N10T1a N6V4

animal groups

—+— nalbuphine <@~ nalbuphine and withdrawal

Figure 3 — Changes in rat serum urea at the sixth (subgroup N 6),
tenth (subgroup N 10) weeks of therapeutic doses of nalbuphine
and at six-week administration of nalbuphine followed by a four-
week withdrawal (subgroup N 6V4). The level of error is the standard
deviation.

The serum calciumindexin subgroup N 6is 2.39+0.09
mmol/l, which is within the control group of animals.
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In subgroup N 10 there is a significant decrease in serum
calcium relative to control by 1.18 times and this figure
is 1.98+0.08 mmol/I. After four weeks of discontinua-
tion of nalbuphine, in the subgroup N 6V4, the level of
serum calcium increases to 2.82+0.08 mmol/l and is 1.2
times higher than in animals of the control group, 1.19
times higher than in the subgroup N 6 and in 1.4 times
higher than in subgroup N 10 (fig. 4). Thus, the use of
nalbuphine for six weeks does not lead to changes in
serum calcium, but its further introduction in the next
four weeks leads to a decrease in this indicator relative
to control. Four weeks after discontinuation of the drug
after six weeks of administration, serum calcium, on
the other hand, increased significantly relative to con-
trols and the group of animals treated with nalbuphine
for six weeks.
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Figure 4 — Changes in rat serum calcium at the sixth (subgroup N 6),
tenth (subgroup N 10) weeks of therapeutic doses of nalbuphine
and at six-week administration of nalbuphine followed by a four-

week withdrawal (subgroup N 6V4). The level of error is the standard
deviation.

The serum phosphorus index in subgroup N 6 is
2.11+0.12 mmol/l and is lower than the control group
of animals, although the difference is not statistically
significant (p = 0.16). With further administration of
nalbuphine for ten weeks, in subgroup N 10, the phos-
phorus index is further reduced, is 2.04+0.11 mmol/I
and is significantly lower than in the control group.
After four weeks of nalbuphine withdrawal, in the
N 6V4 subgroup, serum phosphorus levels remained
at the level of the nalbuphine group for six weeks at

2.124+0.07 mmol/l, which is lower than in the control
group, although the difference is statistically insignifi-
cant (p=0.17) (fig. 5).

Thus, the use of nalbuphine for six weeks leads to
a slight decrease in serum phosphorus, which is more
pronounced in the next four weeks of drug administra-
tion. With the withdrawal of nalbuphine after six weeks
of use, serum phosphorus does not change compared
with six weeks of administration and is slightly lower
than in the control group, while with subsequent use
of nalbuphine from the sixth to tenth week, the rate

decreases significantly relative to control.
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Figure 5 — Changes in rat serum phosphorus at the sixth (subgroup
N 6), tenth (subgroup N 10) weeks of therapeutic doses of nalbuphine
and at six-week administration of nalbuphine followed by a four-
week withdrawal (subgroup N 6V4). The level of error is the standard
deviation.

Conclusions. Prolonged use of nalbuphine leads to
an increase in urea and serum creatinine, which are
markers of impaired renal nitrogen function and pos-
sible damage to the renal corpuscle, and withdrawal
of the drug — to partial restoration of this function.
Changes in serum calcium and phosphorus indicate
impaired renal reabsorption and nephron convoluted
tubular damage with ten weeks of nalbuphine use and
normal function after discontinuation from the sixth
week.

Prospects for further research. The data obtained
can be used to predict functional and morphological
changes in the nephron with long-term use of nalbu-
phine and drug withdrawal and compare changes in
biochemical parameters with other opioids.
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BIOXIMIYHI NOKA3HUKU CUPOBATKU KPOBI MPU TPMBANIOMY 3ACTOCYBAHHI Onioigy TA MICAA KOro
BIAMIHU

Binbxosa I.B.

Pe3stome. TpuBasie 3aCTOCYBAHHS OMioiAiB y liKyBaHHI XpOHiYHOro 60110 NPU3BOAUTb A0 TOKCUYHOI Aji Ha HU3KY opra-
HiB. BUBYEHO 3MiHM BiOXiMIYHMX MOKA3HMKIB GYHKLiOHANbHOIO CTaHy HUPKM NPW 3aCTOCYBaHHI Pi3HUX ONioigHUX Npena-
paTiB, NpoTe, y NiTepaTypi € Mano AaHMX NPO AUHAMIKY 3MiH HUPKOBUX MApKepIB, LLLO BKAa3ytOTb Ha NOPYLWeEHHA GyHKLIT
HUPOK, nicna BiAMiHK onioiais. MeTa AOCNIAKEHHA — BCTAHOBUTU AesKi BioXiMiuHi MOKa3HMKM CMPOBATKM KPOBI LypiB
npu TPUBaZIOMy BBEAEHHI TepaneBTUYHUX 403 HanbydiHy Ta Ha Mi3HiIX TepMiHax BiAMiHM Npenapary.

Martepianom gocnigxeHHsa 6yam 45 6inmx ctateBo 3pianx Lypis-camuis macoto 180-260 r, KoTpum BNpoaosx 70
[i6 npoBoauav fom’a3080 iH ekuii npenapaty «HanbydiH» (Nalbuphine injection 20 mg). Y cupoBaTui KpoBi BU3HaYanu
3arasibHuUI 6iNOK, CeYOBUHY, KpeaTUHiH, KanbLin, dochop. OTpMmaHi AaHi NPOXoauan NepeBipKy Ha HOPMabHICTb PO3-
noAajiny i3 BUKOPUCTAHHAM NOKA3HMKIB KoediLLiEHTIB aCMMETPIi Ta eKCLECY, a TAaKOMXK i3 BUKOPUCTAHHAM KpuTepito LLanipo-
Yinka (piseHb gocTtoBipHocTi p<0.1). [nA BUABNEHHA CTAaTUCTUYHOI AOCTOBIPHOCTI Pi3HWLi Mi*K AaHUMWU MPU MHOMKUH-
HUX NOPIBHAHHAX BY/I0 BUKOPUCTAHO HEMapameTpUYHUn KpuTepin H Kpackena-Yonnica i3 noganbliMm anocTepiopHUm
(post-hoc) aHanizom i3 BUKopucTaHHAM TecTy [JaHa (Dunn'’s test). CTaTUCTUYHI 06paxyHKM NPOBOAMANCA i3 BUKOPUCTAH-
HAM nporpamHoro 3abe3neyeHHa RStudio v. 1.1.442 ta R Commander v.2.4-4.

OTpuMmaHi gaHi cBifyaTh NPO Te, L0 3aCTOCYBaHHA TepaneBTUYHUX 403 HaNbydiHy BNOAOBK WeECTM TUXKHIB Ta nican
BiAMiHW NpenapaTy He NPU3BOAMTL A0 3MiH MOKa3HMKIB Biflka CMPOBATKM KPOBI WypiB. HaliBuLLLe 3HAYEHHA NOKa3HMKa
KpeaTUHiIHY CMPOBATKM CNOCTEPIraeTbCA Yepes WicTb TUKHIB BBeAEHHA HanbydiHy. MNpu nogansbwomy BBeAEHHI Npena-
paTy 40 AeCATOro TUXHA NOKA3HMK KpeaTUHIHY CMPOBATKM AOCTOBIPHO 3HUMKYETLCA, AK i NpK BigMiHi HanbydiHy, xoua
€ MaliXKe yABiYi BULLMM 33 KOHTPO/b. JJOCTOBiIpHE 3pOCTaHHA MOKa3HMKA CEYOBUHM CMOCTEPIraeTbCA Yepes WiCTb TUXKHIB
3acTocyBaHHA HanbydiHy, a HaMBuMLLEe 3HAYEHHA — Yepes AeCATb TUXKHIB BBeAEHHA HanbydiHy. Micns BigmiHM npenapaTy
NOKa3HMK CEYOBMHM CMPOBATKM KPOBI 3HMKYETHCA [0 NMOKA3HMKIB KOHTPOABLHOI rpynu. TaKMM YMHOM, AaHi NPOBeAEHOro
LOCNIAXKEHHA BKA3yHOTb HA Te, WO TPMBANEe 3aCTOCYBaHHA HanbydiHy NpM3BOAMTb A0 3POCTAaHHA NMOKA3HMKIB CEYOBMHM
Ta KpeaTUHIHY CUPOBATKMK, LLLO € MAapKepamm NopyLIEHHA a30TOBUAINbHOT GYHKLIT HAPKM Ta MMOBIPHOrO yYpayKeHHs HUp-
KOBOTO TiNbLA, a BigMiHa npenapaTy — A0 YaCTKOBOro BiAHOBAEHHA Liel pyHKLii. 3MiHM NOKa3HMKIB KanbLito Ta doc-
dopy cMpoBaATKM KPOBI CBigYaTb NPO NopylieHHsA peabcopbuiiHoi GyHKLiT HUPKK | yparKeHHA 3BMBUCTUX KaHaA/bLiB
HedpOoHa Npu AecATUTUNKHEBOMY 3aCTOCYBaHHI HanbydiHy Ta HopMmanbHy GYHKLIO Nicaa BigMiHM npenapaTy 3 LWOCToro
TUXKHA.

KntouoBsi cnoBa: HMpKa, HedpoH, HioxiMmiuHi MOKa3HUKK, onioigu.

EVALUATION OF BIOCHEMICAL PARAMETERS IN BLOOD PLASMA WITH LONG-TERM OPIOID THERAPY AND AFTER
OPIOID WITHDRAWAL

Vilkhova L.V.

Abstract. Long-term use of opioids in the treatment of chronic pain leads to toxic effects on a number of organs.
Changes in the biochemical parameters of the functional state of the kidney with the use of various opioid drugs have
been studied, however, there is little data in the literature on the dynamics of changes in renal markers indicating renal
dysfunction after opioid withdrawal. The aim of the study was to establish some biochemical parameters of rat serum
with long-term therapeutic doses of nalbuphine and in the late stages of drug withdrawal.

The study was performed on 45 white sexually mature male rats weighing 180-260 g, which were injected
intravenously for 70 days with Nalbuphine (Nalbuphine injection 20 mg). Serum total protein, urea, creatinine, calcium
and phosphorus were determined. The obtained data were tested for the normality of the distribution using the
coefficients of asymmetry and excess, as well as using the Shapiro-Wilk test (confidence level p<0.1). Non-parametric
Kraskel-Wallis test H followed by a posteriori analysis using Dunn’s test was used to determine the statistical significance
of the difference between the data in multiple comparisons. Statistical calculations were performed using RStudio v.
1.1.442 and R Commander v.2.4-4.

The data suggest that the use of therapeutic doses of nalbuphine for six weeks and after withdrawal does not
lead to changes in rat serum protein. The highest value of serum creatinine is observed after six weeks of nalbuphine
administration. With further administration of the drug until the tenth week, the serum creatinine level is significantly

ISSN 2077-4214. BicHuK npo6nem 6ionorii i meguumnHu — 2022 — Bun. 2, Tom 1 (164) 129



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAULIUHA

reduced, as with the withdrawal of nalbuphine, although it is almost twice as high as the control. Significant increase in
urea is observed after six weeks of nalbuphine use, and the peak value — after ten weeks of nalbuphine administration.
After drug withdrawal, serum urea is reduced to the level of control group. Thus, the data of the study indicate that long-
term use of nalbuphine leads to an increase in serum urea and creatinine, which are markers of impaired renal nitrogen
function and probable damage to the renal corpuscle, and drug withdrawal leads to partial recovery of this function.
Changes in serum calcium and phosphorus indicate impaired renal reabsorption function and nephron convoluted
tubular damage with ten weeks of nalbuphine administration and normal function after opioid withdrawal from the
sixth week.
Key words: kidney, nephron, biochemical parameters, opioids.
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BIOXIMIYHI NOKA3HUKU CUPOBATKUW KPOBI MPU TPUBAZTOMY 3ACTOCYBAHHI
onioiay 1A nicna noro siAMIHU

JNbBiBCbKUI HALiOHANbHUI YHiBepcUTeT imeHi [laHuna ManuubKoro (M. J1bBiB, YKpaiHa)
irinamedik75@gmail.com

Y pobomi npedcmasneHo pe3ynbmamu 00Cai0HeHb 3MiH BiOXiMIYHUX MOKA3HUKI8 CUPOBAMKU Kposi wypie npu mpusa-
/IOMY 30CMOCY8aHHI HanbygiHy ma nicas lo2o 8iomiHU. OCKinbKu 8i0omo, Wo mpusase 3acmocy8aHHA onioidie npu3eooume
00 nopyweHHA yHKYili HUPKU, 0aHe 00CiOHEeHHS € AKMYAnbHUM 3 027190y HO mMe, Wo y animepamypi € Maao 0aHUX rpo
OUHAMIKy 3MiH HUPKOBUX MapKepie MopyweHHA yHKYil HUPOK npu su3Ha4YeHili 003i ma mepmiHi 3acmocy8aHHsA, a0 MAKOX
nicns 8iOmiHu onioidie.

Memoto docnidxceHHa byno scmaHosumu 0esKi 6ioxiMidHi MOKA3HUKU CUpOBAMKU KPosi Wypis npu mpusasnomy 88edeHHi
mepanesmuyHuUx 003 Hanb6ypiHy ma Ha ni3Hix mepmiHax 8iOmiHU npenapamy.

Mamepianom docnidneHHa 6yau 45 6inux cmameeso 3pinux wypis-camyie macoro 180-260 2. Y cuposamuyi Kpogi 8u3Ha-
yanu 3azanvHuli BinoK, ce408UHY, KpeamuHiH, Kanbyil, gocgop 3a 3azaneHompuliHAMUMU Memodukamu. CmamucmuyHi
06paxyHKU MpPo8oouUUCH i3 BUKOPUCMAHHAM po2pamHo2o 3abesneyeHHsa RStudio v. 1.1.442 ma R Commander v.2.4-4.

Mpu wecmumuxHesomy e8eedeHHi mepanesmu4Hux 003 HanbygiHy (nidepyna N 6) MOKA3HUK cupo8amkKuU Kposi wypie
cknadaes 64.40+3.57 2/n, npu decamumuxcHesomMy eeedeHHi (nidepyna N 10) — 74.90+3.81 2/n, npu wecmumuicHesomy eee-
O0eHHi 3 HaCMynHOK YomupumuxHegoro 8iomiHoro (nidepyna N 6V4) — 65.60+1.58 2/n1. [TOKA3HUK KpeamuHiHy cuposamxu y
nioepyni N 6 cknadae 107.90£7.40 mkmons/n, N 10-94.28+2.98 mkmone/n, N 6V4-96.19+1.26 MKMOsb/1. [TOKA3HUK ce408UHU
cuposamku y nioepyni N 6 cknadas 7.6240.73 mmons/n, N 10-8.90+0.90 mmons/n, N 6V4-5.71+0.13 mmosns/n. [TOKA3HUK
Kansyito cuposamku y nidepyni N 6 cknadas 2.39+0.09 mmorne/n, N 10-1.9840.08 mmornb/n, N 6V4—2.82+0.08 Mmornb/n.
MokasHuK gpochopy cuposamku y nidepyni N 6 cknadas 2.11+0.12 mmorns/n, N 10-2.04+0.11 mmons/n, N 6V4-2.12+0.07
MMOAb/1.

TaKuUM YUHOM, mpusase 3aCmMocy8aHHA HaAnbygiHy npuzeooums 00 MOPYyUweHHA a30mo8sudinbHol yHKYii HUPKU, a 8i0-
MiHa npenapamy — 00 YacmKo8020 8i0HO8/1eHHA Uiei hyHKYiT. [Tpu wecmumuxcHesomy 88e0eHHi HanbydiHy, aK i npu Hacmyn-
Hill io2o 8i0MiHI, He cnocmepieaembca nopyweHHA peabcopbuyiliHoi hyHKYIT HUPKU, AKA 8UABAEHA MiciA 0ecAmMo20 MUMHA
BUKOPUCMAHHA ripenapamy.

Kniouosi cnoBa: HUpKa, HegppoH, bioximiyHi MOKa3HUKU, onioiou.
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38’A30K ny6nikauii 3 nNAaHOBMMM HAYKOBO-
pocnigHumum  pobotammn. Pobota € dparmeHTom
HayKoBO-goCNiAHOI poboTM Kadeapu HOPMaNbHOI

aHaToMii JIbBiBCbKOrO HaLiOHa/IbHOrO MeAWYHOro
yHiBepcuTeTy iMmeHi [aHuna Tlanuupkoro «Mopodo-
dYHKLiOHanbHi 0CO6AMBOCTI OpraHiB y npe- Ta NOCTHa-
Ta/lbHOMY MNepioaax OHTOoreHesy, Npu BNAMBI ONioigiBs,
XapyoBuX 006aBOK, PEKOHCTPYKTUBHUX Onepawiax Ta
OXMPIHHI» (HoMep aepxpeecTpauii 0120U 002129).

BcTyn. 3actocyBaHHA onioigiB y NiKyBaHHI XPOHiy-
HOro 60N Ma€ WMPOKE MicLe Y MeAUYHIN NpaKkTULi
[1, 2]. MpoTe, cnig nam’aATaT NPo iX TOKCUYHY Aito nig,
Yyac TPMBAOro BXMBAHHA, 30KPEeMa BUHUKHEHHA ab-
OYMiHYpIi i 3MiH BIOXiMIYHMX NOKA3HUKIB, L0 BKA3YHOTb
Ha nopyLlleHHA GYHKLiM HMPOK [3]. KomnneKcHa Tepa-
nin NayieHTIiB i3 XPOHIYHOI XBOPOOOIO HUPOK NOTPebye
NiKyBaHHA XpoHiyHoro 6oto [4, 5] i Halbinbw BUKOpUC-
TOBYBaHWUMM Npenapatamu € onioiam [1, 2, 3]. Y 38’A3Ky
3 UMM notpeba y 3HAHHAX LWOAO0 NPaBWUIbHOIMO Ta bes-
NMeYyHoro 3acTocyBaHHA LMX NpenapaTiB € akTyanbHUM
HanNnPAMKOM HAyKOBMX [OCHigXeHb. Hu3Ka HayKo-
BUX PObIT € NpucBAYEHA BMBYEHHIO 3MiH BioximiuHMX
NMOKa3HMKIB GYHKLiOHaNbHOrO CTaHy HUPKWU Npu 3acTo-
CyBaHHi pi3HMX onioigHWx npenapartis [6, 7, 8]. MpoTe, y
NiTepaTypi € Mano JaHUX NPO AMHAMIKY 3MiH HUPKOBUX
MapKepiB, WO BKA3YyOTb HA NMOPYLIEHHA GYHKLiA HUPKK
nicna sBigmiHm onioiais [9, 10].

MeTa pocnigKeHHA — BCTaHOBUTU BioximiuHi mokas-
HWKM 3ara/ibHOro 6inKa, CEYOBUHM, KPEATUHIHY, Kallb-
Lito Ta dochopy cMpoOBaTKM KPOBI LLypiB MpU WeCTU-,
OEeCATUTUNKHEBOMY BBEAEHHI TepaneBTUYHMX A03 Han-
6ydiHy Ta Ha ni3HiX TepmiHax BigMiHM npenapaTy 3
METOK MOPIBHAHHA AWMHAMIKM 3MiH LMUX MOKA3HMKIB
npv TPUBANOMY 3aCTOCYBaHHI Ta BiAMiHi npenaparTy.

O6’ekT i mMmeTogM pocnigxeHHs. Matepianom
pocnigykeHHs 6ynm 45 6invx ctaTeBo 3pinux LWwypis-
camuiB macoto 180-260 r. TBapMHM MICTUINCL B YMO-
Bax BiBapito. EKcnepumeHTasnbHi gocnigxeHHa 6yno
npoBeAeHo 3 AOTPUMAHHAM BUMOT TYMaHHOFO CTaB-
NeHHA [0 NigAoCNifAHWUX TBapWH, pernameHToBaHUX
3akoHOM YKpaiHn «[1po 3axMCT TBAapWH Bifg, OPCTO-
Koro nosoaskeHHA» (Ne 3447-IV sig 21.02.2006 p.)
Ta EBPOMENCbKOK KOHBEHLIEID NPO 3axuct xpebert-
HUX TBAPWH, AKi BMKOPWUCTOBYIOTbCA ANA AOCAIAHUX
Ta iHWKX HaykoBuXx Uinel (Ctpacbypr, 18.03.1986 p.).
IH’eKuii npenapaTy «HanbyodiH» (Nalbuphine injection
20 mg) nposoguau [OM’A30BO, LWOAEHHO,1 pa3 Ha
0oby, B ogHOMy MNPOMIXKY 4yacy npotarom 70 pgi6
y 803i 0.21-0.28 mr/Kr, KOXHi ABa TUMKHI iH’eKLii npe-
napaty «HanbydiH» 36inbwyBann A0 MaKCUMaNbHOI
pasoBoi gosu [11]. Nigrpynam N 6 BBOAMAW iH €KU,i
HanbyoiHy wictb TMKHIB; N 10 — aecATb TUXKHIB;
N 6VA—1WicTb TUXKHIB3HACTYNHOK YOTUPUTUMKHEBOIO BiAI-
MiHOt0. KOHTPO/ILHINM Fpyni TBapUH WOAEHHO AO0M’SI30B0
BBOAMAN Oi3ionoriyHMi po3unH. Bsipui Kposi 3abu-
pann 3 HUXKHbOI NOPOXKHUCTOI BEHM MPU 3aCTOCYBAHHI
Hapkosy (auetunosoro edipy), nicns Yoro TBapWH
BMBOAW/IM 3 EKCMEPUMEHTY LWAAXOM Mepeso3yBaHHA

HapKo3y. Y cupoBaTui KpOBi NigfoCAigHMX TBApUWH
BM3HaYanM 3arafibHui BINOK, CEYOBUHY, KpeaTuHiH,
KanbLin, dochop. BusHaueHHn 3aranbHoro b6isnka cmpo-
BaTKM KpOBi npoBoanan biypetosBum metoaom (Habip
peakTtugiB «®iniciT-[iarHOCTUKa»), BU3HAYEHHA Kpea-
TUHIHY CMPOBATKM KPOBi — 32 ONOMOTO0 peakuii Adde
(Habip peaktusiB «diniciT-[iarHoCTMKa»), BU3HAYEHHA
CEYOBUHU CUPOBATKM KPOBi — 33 KONIbOPOBOH PeaKLLiEo
3 AMaueTuaMoHoocumom (Habip BIO-LACHEMA-TEST),
BM3HAYeHHA Kanbuito Ta docdopy cMpoBaTKM KPOBi —
33 AONOMOro GOTOMETPUYHOTO BM3HAYEHHA 3arasib-
HOTO Ka/ibLjto y bionoriyHnx piguHax (Habip peakTusis
«®inicit-AiarHocTnKa») [12]. Bci oTpvmaHi Hamu aaHi
NPOXOAMAN MEePEBIPKY HA HOPMAJbHICTb PO3noginy i3
BMKOPUCTAHHAM NMOKa3HMKIB KoediLlieHTIB acMmeTpii Ta
eKCLLeCy, a TaKOX i3 BUKOpPUCTAHHAM KpuTepito LWanipo-
Yinka (piBeHb goctoBipHoCTi p<0.1) Ta MaAn HopManb-
HUIM XapaKkTep posnoginy. [na npeactaBneHHA AaHWUX
6Yy/10 BUKOPUCTAHO CepeHE Ta CTaHAAPTHE BiAXMNEHHSA
y Burnagi M+SD. MNMonpu HOpManbHUN XapaKTep pos-
noZiny AaHWX, Yepe3 3HauyHy BiAMIHHICTb Aucnepcin
Pi3HUX rpyn B yCiX NOKa3HWKIB 3a pe3ynbTaTamu nepe-
BipKM i3 3acToCcyBaHHAM TecTy JleBeHe, oA BUABNEHHA
CTAaTUCTUYHOI AOCTOBIPHOCTI Pi3HULI MiX AaHUMK NpuU
MHOXMHHUX NOPIBHAHHAX BYNO BUKOPUCTAaHO Henapa-
MeTpUYHMA KpuTepii H Kpackena-Yonnica i3 noganb-
UMM NOCT-XOK aHanNi30M i3 BUKOPUCTaHHAM TecTy JaHa
(Dunn’s test). Pe3ynbTaTi BBaXKanUCb 3HAYYLLMMMK NPK
p<0,05. Bci cTaTUCTMYHI 0BpaxyHKM npoBoAuAucA i3
BMKOPUCTAHHAM nporpamHoro 3abesneveHHs RStudio
v. 1.1.442 ta R Commander v.2.4-4.

Pe3synbtatM pocnigyeHHAa Ta iX 0O6GroBopeHHs.
Y pes3ynbraTi NpoBeAeHOro AO0CNiAMeHHA BCTaHOB-
JIEHO, WO MOKa3HUK Biflka cMpoBaTKM KPOBi y nigrpyni
N 6 cknagae 64.40%3.57 r/n i € B MexKax KOHTPONbHOI
rpynu Ta goctosipHo 3poctae y nigrpyni N 10 i ckna-
nae 74.90+3.81 r/n. Nicna sigmiHn HanbydiHy, y nia-
rpyni N 6V4, nokasHMK binlka CMPOBaTKM KPOBi CKNaAa€E
65.60+1.58 r/n i 3aNMIIAETLCA TaKUM, AK Y KOHTPO/Ib-
Hi rpyni Ta rpyni TBapuH, KOTPUM BBOAUAU HanbyoiH
WicTb TUKHIB (puc. 1).
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i

60 T T 1
KOHTPOJIb N6 N10Tta N6V4

TPpyNnH TBApHH
—t+—nanbypin  ——Hxanbydin Ta BigmMina
PucyHoK 1 — 3miHM nokasHuKa 6inKa cMPOBaTKM KPOBI LWypiB Ha
wocromy (nigrpyna N 6), aecatomy (niarpyna N 10) TUXKHAX BBeAEHHA
TepaneBTUYHUX A,03 HanbydiHy Ta NPU LWECTUTUKHEBOMY BBEAEHHI
Han6ydiHy 3 HACTYNHOI YOTUPUTUIKHEBOIO BigMIHOIO
(nigrpyna N 6V4). MnaHKa NoXxM6KK — cTaHAAPTHE BiAXUAEHHA.
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MNMOKa3HMK KpeaTUHiHY CMPOBATKU KPOBi 3pOCTaE y
2.23 pasu BigHOCHO KOHTPOJIIO MPU LIECTUTUMNKHEBOMY
BBefeHHI HanbyodiHy i cknagae 107.9017.40 MKMmonb/A.
Mpv nopanbwomy BBeAeHHI HanbydiHy Ao AecAToro
TUMKHA NOKA3HMK KpeaTUHiHY CMPOBATKU KPOBi 3HMKY-
€TbCA, MPOTE 3a/IMLLAETHCA BULLMM, HiXK Y KOHTPO/bHIN
rpyni i ctaHoBuUTb 94.28+2.98 mKkmosb/A. MNicna BigmiHK
HanbydiHy, y niarpyni N 6V4, nokasHWUK KpeaTuHiHy
CMPOBATKM KPOBI, AK i NpM NoAaNbLIOMY BBEAEHHI Npe-
naparty, 3HUNKYETbCA | cknagae 96.19+1.26 MKmonb/n,
LLLO € BULLMM, Hi¥K Y KOHTPOJIbHIM rpyni Ta He Biapi3HsA-
€TbCA Big NnokasHmKa niarpynu N 10 (puc. 2).
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—#—Handyfin == Handydin Ta RiTMiHA

PUCYHOK 2 — 3MiHM NOKa3HMUKa KpeaTUHiHY CMPOBAaTKM KPOBi LypiB Ha
wocromy (nigarpyna N 6), gecatomy (nigrpyna N 10) TUXKHAX BBeAEHHA
TepaneBTUYHUX A,03 HaNbydiHy Ta Npu WECTUTUKHEBOMY BBEAEHHI
HanbydiHy 3 HACTYNHOIO YOTUPUTUIKHEBOIO BiAMIHOIO
(nigrpyna N 6V4). MNaaHKa noxnbKu — cTaHAAPTHE BiAXUNEHHA.

[ocToBipHe 3pOCTaHHA MOKa3HWKa CEYOBWMHMU CMo-
CTepIiraeTbca 4yepes WiCTb TUXKHIB 3aCTOCYBaHHA Ha/-
6ydiHy, cknagae 7.62+0.73 mmonb/n i € AOCTOBIPHO
BULLMIN, HiK Yy KOHTPONbHIM rpyni. Haksuwe 3Ha-
YEeHHA MOKa3HMKA CEYOBWHW CMPOBATKM BCTAHOBJ/IEHO
yepes OecsATb TUXKHIB BBeAeHHA HanbyodiHy i cknapae
8.90+0.90 Mmosib/N. Yepes 4oTUpKM TUKHI BigMIHKM npe-
naparty nicna Moro WeCcTUTUKHEBOrO BBeAEHHA NOKas-
HUK CEYOBMHM CMPOBATKM Kposi y niarpyni N 6V4 3Hu-
YYETbCA A0 NOKA3HMKIB KOHTPO/bHOI rpynu, CKNagae
5.71+0.13 MMOAb/N1 | € AOCTOBIPHO HUMKUYMM MOKa3HMKa
CEYOBMHWN CMPOBATKM MPU LWECTU- Ta AeCATUTUMIKHEe-
BOMY BBeAeHHi HanbydiHy y 1.3 Ta 1.6 pasu BignosigHo
(puc. 3). B pesynbraTti TpMBaANOro 3acToCyBaHHA Haj-
6ydiHy cnocTepiraeTbcs 3pOCTaHHA NOKA3HMKIB a30To-
BUAINbHOT QYHKLIT HUPOK, @ CaMe KpeaTMHiHy Ta cevo-
BMHW, WO € O3HAKOK YypaxKeHHA HMPKOBOIO Ti/ibLA.
Mpu BigmiHi HanbydiHy Ha Ni3HiX TepmiHax Moro BUKO-
PUCTaHHA BMABNEHO BUPAXKEHY MO3UTUBHY AMHAMIKY
NOKa3HMKa CEe4YOBMHM NAA3MM Ta BiACYTHICTb AUHAMIKM
LLLOAO NMOKA3HWMKA KpeaTUHiHY CMPOBATKM KPOBIi, AKUM
3a/IMLLIAETLCA HA PiBHI, AK | NPX NO4A/NbLIOMY 3aCTOCY-
BaHHiI npenaparty. Tomy MOXHa BBaXaTW, WO BigMiHA
npenapaTty Npu3BOAMTb A0 4YaCTKOBOrO BiAHOBNAEHHA
a30TOBUAINBbHOT GYHKLUIT HAPKM Ta NMO3UTUBHOI AMHA-
MiKM MOPdONOTiYHMX 3MiH HUPKOBOTO TiNbLA.

10

MMOJIB/JI
~ 3]

KOHTPO/b N6 N10T1a N6V4

TPYIH TBAPHH

=—=—HanOydin == HanGybin Ta BigMiHa

PUcyHOK 3 — 3MiHM NOKa3HUKA CEYOBUHU CMPOBATKM KPOBi LLypiB Ha
wocromy (nigrpyna N 6), gecatomy (niarpyna N 10) TUIKHAX BBeAEHHA
TepaneBTUYHUX 4,03 HanbydiHy Ta NpU WECTUTUNKHEBOMY BBEAEHHI
HanbydiHy 3 HACTYNHOIO YOTUPUTMIKHEBOIO BigMiHOIO (nigrpyna
N 6V4). MNnaHKa NOXMBKM — CTaHAAPTHE BiAXUNEHHA.

MOKa3HMK KanbLito cMpoBaTku Kposi y nigarpyni N 6
cknagac 2.39+0.09 mMMmonb/ A, WO € B MeXKax NMoKasHMKa
KOHTpOAbHOI rpynu TBapuH. Y niarpyni N 10 cnocrepira-
€TbCA AOCTOBIPHE 3HMMEHHA NOKa3HMKa KanblLito cnpo-
BATKM BiAHOCHO KOHTpoAto y 1.18 pasu i Lei NoKasHMK
cknagae 1.98+0.08 mmonb/n. MNicns YOTUPUTUNKHEBOI
BiAMiHM HanbyodiHy, y niarpyni N 6V4, piBeHb Kajb-
Lit0 CMPOBATKM KPOBI 3pOCTaE A0 NOKa3HMKa 2,82+0,08
MMOb/N i € y 1.2 pasu BUWMM, HiXK Y TBaPUH KOHTP-
0NbHOI rpynu, y 1.19 pasu Buwmm, HixK y nigarpyni N 6 Ta
y 1.4 pasu Buwmm, Hixk y nigrpyni N 10 (puc. 4). Takum
YMHOM, 3acTOCyBaHHA HanbydiHy BNPOAOBNK LIECTU
TUXKHIB He NPU3BOAUTb A0 3MiH NMOKA3HMKA KanbLito
CUPOBATKK, NPOTe NOoAaNbLUE NOro BBEAEHHSA Y HACTYMHI
YOTMPU TUXKHI NPU3BOAUTL A0 3HUMKEHHA LLbOro NokKas-
HMKa LWOAO0 KOHTPOAK. Yepes 4oTUpK TUXKHI BiAMiHM
npenapaTty mnicAA MOro LWeCTUTUMNKHEBOrO BBeAEHHS,
NMOKa3HMK Ka/bLilo CMPOBATKM KPOBi HaBMaKW CYTTEBO
3POCTAE LWOA0 KOHTPOIO Ta FPYNU TBAPWH, KOTPUM BBO-
OUNN HanbydiH WicTb TUXKHIB.

HOHTPOAb N6 N10T1a N6V4

TpYIH TBAPHH

—+—nanbydin  —M— HanGydin Ta BinMiHa

PUCYHOK 4 — 3MiHM NOKa3HUKA Ka/bLiilo CMPOBAaTKM KPOBI LypiB Ha
wocromy (nigrpyna N 6), aecatomy (nigrpyna N 10) TUXKHAX BBeAEHHA
TepaneBTUYHUX 4,03 HanbydiHy Ta NpU WECTUTUNKHEBOMY BBEAEHHI
HanbydiHy 3 HACTYNHOIO YOTUPUTUIKHEBOIO BiAMIHOIO (nigrpyna
N 6V4). NnaHKa NnoxubKK — CTaHAAPTHE BiAXUIEHHA.

MokasHuk ¢docdopy cupoBaTKM KpoBi y nigrpyni
N 6 cknagae 2.11+0.12 MMOAb/N1 | € HUXKYMM 33 NOKa3-
HUK KOHTPO/IbHOI rpynu TBApUH, XO04a BiIAMIHHICTb CTa-
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TUCTUYHO HepocToBipHa (p=0.16). Mpu noganblwomy
BBeAEeHHi HanbydiHy BNPOAOBK AeCATU TUXKHIB, Y Nig-
rpyni N 10, noKasHuK ¢ocdopy Hagani 3HUKYETbCA,
cknagae 2.04+0.11 mmonb/n i € AOCTOBIPHO HUMKUUM,
Hi’K Y KOHTPOAbHIM rpyni. Micna 4oTMPUTUIKHEBOI Bia-
MiHM HanbyoiHy, y nmigrpyni N 6V4, piseHb docdopy
CMPOBATKM KPOBI 3a/IMLLIAETLCA Ha PiBHI 3HaYeHb rpynu,
KOTPUM BBOAMAM HanbydiH BNPOAOBXK LIECTU TUXKHIB
i cknagae 2.12+0.07 MMOAb/ N, WO € HAXKYMM 33 NOKa3-
HUK KOHTPObHOI rpynu TBApMH, X04a BiAMIHHICTb cTa-
TUCTUYHO HegocToBipHa (p=0.17) (puc. 5).
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E |

% 2,30
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KOHTPO/b N6 N10T1a N6v4

TPYIH TBAPHH
—t—nanGydin  —M—Handydin Ta BigMina
PucyHoK 5 — 3miHu nokasHuKa ¢pochopy cupoBaTku KpoBi LLypiB Ha
wocromy (nigrpyna N 6), gecatomy (niarpyna N 10) TU3KHAX BBEAEHHA
TepaneBTUYHUX A,03 HanbydiHy Ta Npu WECTUTUKHEBOMY BBEAEHHI
Han6ydiHy 3 HACTYNHOIO YOTUPUTUIKHEBOIO BigMiHOIO (niarpyna
N 6V4). MnaHKa NOXM6KKM — cTaHAAPTHE BiAXUNEHHA.

TakMM YMHOM, 3aCTOCYBAHHA HaNbydiHy BNPOLOBK
LIeCTM TUNKHIB NPU3BOAUTbL A0 HE3HAYHOro 3HUXKEHHA
nokasHuMka ¢ochopy CMpoOBaTKM KPOBi, WO € HinbLu
BMPAXKEHMM Y HaCTYMHi YOTUPU TUXKHI BBEAEHHA npena-
paTy. Mpu BiaMiHi HanbyiHy nicna WecTn TUXKHIB 1oro
3aCTOCYBAHHA MOKa3HUK pochopy CMPOBATKM KPOBI He
3MIHIOETbCA Y NOPIBHAHHI 3 WECTUTUXKHEBUM BBEAEH-
HAM npenapaTy Ta € HE3HAYHO HUXKYMM, HiXK Y KOHTpP-
O/IbHIN Tpyni, Toai AK NPU NOAANbLIOMY 33aCTOCYBAHHI
HanbydiHy, 3 WOCTOro A0 AECATOr0 TUMKHA, MOKa3HUK
[OCTOBIPHO 3HUMKYETLCA WOA0 KOHTPOIO.

BucHoBKU. TpnBane 3actocyBaHHA HanbydiHy npu-
3BOANUTb A0 3POCTAaHHA MOKA3HMKIB CEYOBMHM Ta Kpe-
aTUHIHY CMPOBATKM, WO € MapKepamu MOPYyLIEHHA
a30TOBMAINbHOI GYHKLUiT HMPKM Ta MMOBIipHOro ypa-
YKEHHA HUPKOBOrO TiNbLA, a BiAMiIHA npenapaTty — A0
YaCcTKOBOro BiAHOBAEHHA Uil GYHKLUIT. 3MiHM MOKas-
HUKIB KanbLito Ta dpocdopy cMpoBaTKM KPOBI CBiAYaTb
npo nopyLeHHa peabcopbuiiHoi GyHKLiT HUPKK i ypa-
YKEHHA 3BUBUCTUX KaHaNbLiB HedpoHa Npu AECATUTUXK-
HEeBOMY 3aCTOCYyBaHHi HanbydiHy Ta HOpManbHy OyHK-
Lito micna BiAMiIHM NpenapaTy 3 WOCTOro TUXKHA.

MepcnekTuBM noganblumnx AocnigxeHb. OTpMMaHi
OaHi MOXYTb 3aCTOCOBYBATUCb AJ/1A MPOrHO3yBaHHA
dYHKLiOHaNbHUX | MOpPdONOriYHUX 3MiH HedpoHa npu
TPUBAIOMY 3aCTOCYBaHHI HanbydiHy Ta BigMiHI npena-
paTy, a TaKOX A1A NOPIBHAHHA 3MiH BioXiMiYHMX NOKas-
HMKIB NPW 3aCTOCYyBaHHI iHWKX onioiais.
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BIOXIMIYHI NOKA3HMUKU CUPOBATKU KPOBI MPU TPUBAJIOMY 3ACTOCYBAHHI ONIOIAY TA MICNA MOro BIAMIHU

Binbxosa I.B.

Pe3tome. TpuBasie 3aCTOCYBaHHS OMioiAiB y iKyBaHHI XpOHiYHOro 60110 NPU3BOAUTb A0 TOKCUYHOI Aji Ha HU3KY opra-
HiB. BUBYEHO 3MiHM BiOXiMIYHMX MOKA3HMKIB GYHKLOHANbHOIO CTaHy HUPKM NPW 3aCTOCYBaHHI Pi3HUX onioigHUX npena-
paTiB, NpoTe, y NiTepaTypi € Mano JaHMX NPO AUHAMIKY 3MiH HUPKOBMX MapKepiB, LLLO BKa3yOTb Ha NopylweHHA GyHKLi
HUPOK, Micna BiAMiHKM onioiais. MeTa AOCNIAKEHHA — BCTAHOBUTU AesKi BioXiMiUHi MOKa3HMKM CMPOBATKM KPOBI LLypiB
npu TPUBaZIOMY BBEAEHHI TepaneBTUYHUX 403 HanbydiHy Ta Ha Ni3HiIX TepMiHax BiAMiHM Npenapary.
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KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAULIUHA

Martepianom gocnigxkeHHsa bynm 45 6invx ctateBo 3piAnx WypiB-camuiB macoto 180-260 r, KoTpum BnNpoaosx 70
Ai6 npoBoaMnm om’a3080 iH’eKLii npenapaTy «HanbydiH» (Nalbuphine injection 20 mg). Y cupoBaTui KpoBi BU3HaYanu
3arasibHUI BiNOK, CEYOBUHY, KpPeaTUHiH, KanbLii, dochop. OTpMmaHi gaHi Npoxoauaun nepesipKy Ha HOPMabHICTb PO3-
noainy i3 BUKOPMUCTAHHAM NOKA3HUKIB KoediLLiEHTIB acumeTpii Ta eKcLecy, a TaKoX i3 BUKOPUCTAHHAM KpuTepito LLanipo-
Yinka (piseHb gocTtoBipHoCTi p<0.1). [N BMABNEHHA CTAaTUCTMYHOI LOCTOBIPHOCTI PISHUL MK SaHUMU MPU MHOMKMH-
HUX MOPIBHAHHAX 610 BUKOPUCTAHO HEMAapameTpUUHUiM Kputepit H Kpackena-Yonnica i3 noganbliMm anoctepiopHUm
(post-hoc) aHanisom i3 BUKopucTaHHAM TecTy [JaHa (Dunn’s test). CTaTUCTMYHI 06paxyHKN NPOBOANANCA i3 BUKOPUCTAH-
HAM nporpamHoro 3abesneyeHHna RStudio v. 1.1.442 ta R Commander v.2.4-4.

OTpuMmaHi AaHi cBigYaTh NPO Te, WO 3aCTOCYBaHHA TepaneBTUYHMUX 03 HanbydiHy BNOAOBXK LLIECTM TUMKHIB Ta nicaa
BiAMiHM NpenapaTy He NPU3BOAUTL 40 3MiH NOKA3HMKIB BiZIKa CMPOBATKM KPOBI LypiB. HaliBuLLEe 3HAaYEHHS NOKa3HMKa
KpeaTuHiIHY CMPOBATKM CMOCTEPIrAaETbCA Yepes WiCTb TUMKHIB BBeAeHHA HanbydiHy. Mpu noganbwomy BBegeHHI npena-
paTy 40 AECATOrO TUMKHA NOKA3HUK KPeaTMHIHY CMPOBATKM AOCTOBIPHO 3HUMKYETLCSA, AK i NPW BigMiHi HanbydiHy, xo4a €
MaliKe yaBidi BULLMM 3@ KOHTPO/b. [1OCTOBIpHE 3POCTAHHA MOKA3HMKA CEYOBMHM CMOCTEPIrAETbCA Yepes LWiCTb TUXKHIB
3acTocyBaHHA HanbydiHy, a HalBULLE 3HAYEHHA — Yepes AecAaTb TUXKHIB BBeAeHHA HanbydiHy. Michs BigmiHu npenapaTy
NOKAa3HMK CEYOBMHM CUPOBATKM KPOBI 3HUKYETHCA 10 NOKA3HMKIB KOHTPOALHOI rpynu. TaKMM YMHOM, faHi NpoBeAEHOrO
OOCNiAXKEHHA BKa3yOTb Ha Te, LLLO TpMBaJie 3aCTOCyBaHHA HanbydpiHy Npn3BoaUTb A0 3POCTAaHHA NMOKAa3HMKIB CEYOBUHU
Ta KPeaTUHiHY CMPOBATKM, LLLO € MapKepammn NOPYyLLEHHA a30TOBUAINIbHOI GYHKLIT HUPKK Ta MMOBIPHOIO YpaXKeHHA HUP-
KOBOFO Ti/ibL#A, @ BiAMiHA NpenapaTy — 40 YaCTKOBOTO BiAHOBAEHHSA L€l GyHKLiT. 3MiHM NOKA3HMKIB KanbLito Ta pocdopy
CMPOBATKM KPOBI CBiAYAaTb NPO NOpYLLEHHA peabcopbLinHOi YHKLIT HUPKK | yparkeHHA 3BUBUCTUX KaHa/bLiB HedpoHa
npw AecATUTUKHEBOMY 3aCTOCYBaHHI HanbydiHy Ta HopManbHy GYHKLiIO Nicna BigMiHWM NpenapaTy 3 LWOCTOro TUMKHA.

KnrouoBsi cnoBa: HMpKa, HedpoH, HioxiMmiuHi MOKa3HUKK, onioigun.

EVALUATION OF BIOCHEMICAL PARAMETERS IN BLOOD PLASMA WITH LONG-TERM OPIOID THERAPY AND AFTER
OPIOID WITHDRAWAL

Vilkhova L.V.

Abstract. Long-term use of opioids in the treatment of chronic pain leads to toxic effects on a number of organs.
Changes in the biochemical parameters of the functional state of the kidney with the use of various opioid drugs have
been studied, however, there is little data in the literature on the dynamics of changes in renal markers indicating renal
dysfunction after opioid withdrawal. The aim of the study was to establish some biochemical parameters of rat serum
with long-term therapeutic doses of nalbuphine and in the late stages of drug withdrawal.

The study was performed on 45 white sexually mature male rats weighing 180-260 g, which were injected
intravenously for 70 days with Nalbuphine (Nalbuphine injection 20 mg). Serum total protein, urea, creatinine,
calcium and phosphorus were determined. The obtained data were tested for the normality of the distribution
using the coefficients of asymmetry and excess, as well as using the Shapiro-Wilk test (confidence level p<0.1). Non-
parametric Kraskel-Wallis test H followed by a posteriori analysis using Dunn’s test was used to determine the statistical
significance of the difference between the data in multiple comparisons. Statistical calculations were performed using
RStudio v. 1.1.442 and R Commander v.2.4-4.

The data suggest that the use of therapeutic doses of nalbuphine for six weeks and after withdrawal does not
lead to changes in rat serum protein. The highest value of serum creatinine is observed after six weeks of nalbuphine
administration. With further administration of the drug until the tenth week, the serum creatinine level is significantly
reduced, as with the withdrawal of nalbuphine, although it is almost twice as high as the control. Significant increase in
urea is observed after six weeks of nalbuphine use, and the peak value — after ten weeks of nalbuphine administration.
After drug withdrawal, serum urea is reduced to the level of control group. Thus, the data of the study indicate that long-
term use of nalbuphine leads to an increase in serum urea and creatinine, which are markers of impaired renal nitrogen
function and probable damage to the renal corpuscle, and drug withdrawal leads to partial recovery of this function.
Changes in serum calcium and phosphorus indicate impaired renal reabsorption function and nephron convoluted
tubular damage with ten weeks of nalbuphine administration and normal function after opioid withdrawal from the
sixth week.

Key words: kidney, nephron, biochemical parameters, opioids.
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