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Isoniazid and rifampicin are reliable drugs against tuberculosis, but while effective, their use is as-
sociated with the risk of drug-induced liver damage. Embelin, a natural parabenzoquinone derived from the
Embelia ribes plant, has gained attention for its potential therapeutic properties, antioxidant and organ-
protective effects. The study aimed to assess the hepatoprotective properties of embelin against liver dama-
ge induced by isoniazid and rifampicin in rats. Wistar rats were used, and liver damage was induced by
administration of isoniazid (100 mg/kg) and rifampicin (100 mg/kg). Embelin was given at doses of 50, 75,
and 100 mg/kg for 21 days. All the drugs were given orally. Serum levels of the oxidative stress markers, as-
partate transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP) activity measured by
enzymatic assay kits (Elabscience, China), and the levels of tumour necrosis factor-o. (TNF-a), interleukins
IL-1f and IL-6 measured by ELISA kits (Randox, UK) were estimated. Embelin administration at varying
doses effectively restored AST, ALT, ALP, SOD and catalase activity and notably decreased MDA and nitric
oxide concentration as well as expression of inflammatory cytokines TNF-a, IL-15 and IL-6 in the serum of
animals with drug-induced liver damage. These findings underscore embelin’s hepatoprotective effects, likely
attributed to its radical scavenging properties and ability to suppress cytokine production.
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rug-induced liver damage refers to harm
D caused to the liver by the use of medica-

tions, illicit substances, or herbal sup-
plements. Various drugs can lead to liver injury,
ranging from mild abnormalities to severe con-
ditions like hepatitis or fulminant liver failure.
Common culprits include acetaminophen, certain
antibiotics, statins, and herbal supplements. Symp-
toms may include jaundice, abdominal pain, and el-
evated liver enzymes. Early detection is crucial, and
discontinuation of the offending drug is the primary
treatment [1]. Monitoring liver function, supportive
care, and, in severe cases, liver transplantation may
be necessary. However, drug-induced liver damage
symptoms may include jaundice, abdominal pain,
nausea, vomiting, and fatigue. Prompt identification
and discontinuation of the offending drug are essen-
tial to prevent further damage. In severe cases, liver
transplantation may be necessary. Individual suscep-
tibility to drug-induced liver damage can vary, and
certain factors, such as pre-existing liver disease or
genetic predisposition, may increase the risk. Moni-
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toring liver function through regular blood tests is
crucial for patients on potentially hepatotoxic medi-
cations [2].

Isoniazid (INH) and rifampicin are reliable
drugs against tuberculosis (TB). While effective,
their use is associated with the risk of drug-induced
liver damage. The molecular mechanisms underlying
this hepatotoxicity involve complex interactions
between the drugs and liver cells. Isoniazid, when
metabolized in the liver, forms reactive metabolites
that can cause oxidative stress. These reactive spe-
cies can initiate lipid peroxidation, damaging cellu-
lar membranes and leading to hepatocellular injury
[3]. Additionally, isoniazid may deplete cellular anti-
oxidants, further exacerbating oxidative damage. Ri-
fampicin, on the other hand, induces the expression
of cytochrome P450 enzymes in the liver, which play
arole in drug metabolism. This induction can lead to
increased production of reactive metabolites and the
generation of free radicals, contributing to oxidative
stress and liver cell damage. Moreover, rifampicin
may interfere with mitochondrial function, leading
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to energy depletion and cellular dysfunction. The
combination of isoniazid and rifampicin may syner-
gistically amplify these hepatotoxic effects. Genetic
factors influencing drug metabolism and detoxifi-
cation pathways can also contribute to individual
variability in susceptibility to liver damage [4].

While modern medicine lacks specific hepato-
protective drugs, herbal medicines have shown
promise in preventing liver damage. Schisandra
chinensis, Silybum marianum, and Curcuma lon-
ga are herbs of antioxidant and anti-inflammatory
properties that can support liver health [5]. These
herbs may help mitigate oxidative stress, reduce in-
flammation, and promote liver regeneration [6, 7].
Research suggests that herbal compounds like si-
lymarin in milk thistle can enhance liver function.
Embelin, a natural compound derived from the Em-
belia ribes plant, has gained attention for its poten-
tial therapeutic properties, including antioxidant and
organ-protective effects. The molecular mechanisms
underlying its antioxidant effects involve intricate
interactions at the cellular level [8, 9].

Embelin is known to act as an inhibitor of the
X-linked inhibitor of apoptosis protein (XIAP), a
regulator of apoptosis (programmed cell death). By
inhibiting XIAP, embelin promotes apoptosis in
damaged cells, preventing their survival and propa-
gation. This selective elimination of compromised
cells contributes to the reduction of oxidative stress,
a key factor in various pathological conditions.
Moreover, embelin has been shown to modulate
multiple signalling pathways involved in oxidative
stress, including the nuclear factor-kB (NF-«xB)
pathway. Despite, NF-kB regulates genes expres-
sion involved in inflammation, and embelin’s inhibi-
tory effects on NF-«xB reverse its inflammatory and
oxidative effects [10]. In terms of organ protection,
embelin has demonstrated efficacy in safeguarding
various organs from damage. Its antioxidant and
anti-inflammatory actions contribute to protection
against organ injuries induced by oxidative stress
[11]. While the antioxidant and organ-protective
properties of embelin are promising, further research
is necessary to fully elucidate its mechanisms and
establish its therapeutic potential in various medical
conditions.

Our aim is to evaluate the protective impact
of embelin on the liver damage caused by isoniazid
and rifampicin in Wistar rats. Leveraging embelin’s
recognized antioxidant and organ-protective traits,
an exploration will be conducted into its capacity to

alleviate liver injuries induced by the anti-tubercu-
losis drugs isoniazid and rifampicin. This research
is anticipated to offer valuable insights into the po-
tential therapeutic use of embelin in averting drug-
induced harm to the liver.

Materials and Methods

Experimental lab animals. Our study was con-
ducted on thirty-six Wistar rats with a weight range
(180-200 g) of either sex, housed in polypropylene
cages under standard conditions (12 h light/dark
cycles, 28+2°C) with free access to pellet food and
drinking water. Prior to experimental procedure, the
animal protocol was properly approved by the In-
stitutional Animal Ethics Committee of Alexandria
Medical Research Institute (MRI), Egypt.

Animal group and dosing. Embelin was used
in the dose of 50, 75 and 100 mg/kg of body weight
according to Patel and Gohil [12] and Silymarin
(100 mg/kg) were administered for 21 days. Where-
as, Isoniazid and Rifampicin were used in fixed
manner doses (100 mg/kg) [13] and only adminis-
tered on first day. Studied animals were divided into
six groups with six animals in each as in Table.

After 21 days of pharmacological treatments,
blood was taken using a retro-orbital puncture for
estimation of biochemical parameters.

Biochemical kits, chemicals and analysis.
Blood samples were collected into Eppendorf tubes
and centrifuged for 10 min at 7000 rpm using mi-
cro-centrifuge to separate the serum. Serum levels
of glutamic oxaloacetic transaminase (SGOT/AST),
glutamic-pyruvic transaminase (SGPT/ALT), alka-
line phosphatase (ALP) were estimated using enzy-

Table. Animal groups and dosing technique used

Groups \ Doses used

I Nil ( Normal control)

1 Isoniazid (100 mg/kg) +
rifampicin (100 mg/kg)

Il Isoniazid (100 mg/kg) + rifampicin
(100 mg/kg) + silymarin (100 mg/kg)

v Isoniazid (100 mg/kg) + rifampicin
(100 mg/kg) + embelin (50 mg/kg)

\Y Isoniazid (100 mg/kg) + rifampicin
(100 mg/kg) + embelin (75 mg/kg)

\4 Isoniazid (100 mg/kg) + rifampicin
(100 mg/kg) + embelin (200 mg/kg)
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matic assay kits (Elabscience, China). Other chemi-
cals (embelin, isoniazid, rifampicin, and silymarin)
were purchased from Merck-Sigma Aldrich, Ger-
many with high analytical grades.

Superoxide dismutase (SOD). SOD activity in
serum was determined by Masayasu et al. method
[14]. However, liberation of superoxide anions was
done by pyrogallol autoxidation, then detected
by nitro blue tetrazolium (NBT) formazan color
appearance and finally, the amount of superoxide
anions scavenged by SOD were quantified. The se-
rum was centrifuged to 10 000 rpm for 15 min at
4°C. 0.5 ml of Tris cacodylic buffer, 0.1 ml of 16%
triton x-100 and 0.25 mI NBT were added to 0.25 ml
of supernatant. The reaction was initiated by adding
0.01 ml diluted pyrogallol, incubated for 5 min at
37°C, then the reaction was stopped by adding 0.3 ml
of 2 M formic acid. The intensity of the formazan
color was measured spectrophotometrically at wave-
length 430 nm. The enzymatic activity of SOD was
expressed as pg/gm of tissue.

Catalase activity. Catalase activity was measu-
red by Sinha method [15]. 0.1ml of serum was mixed
with 1.0 ml of 0.01 M phosphate buffer (pH 7.4), in-
cubated for 1 min with 0.4 ml of 0.2 M H,0, at 37°C.
The reaction was halted by adding 2 ml of 5% potas-
sium dichromate diluted with glacial acetic acid in
a 1:3 ratio. Further, the samples were incubated in a
boiling water bath for 15 min and later centrifuged
at 5000 rpm for 15 min. The supernatant was con-
sidered for quantification of H,O, amounts to calcu-
late catalase activity at 570 nm. One unit represents
1 umole of H,O, consumed/min/mg protein.

Assay of oxidative stress index. Malondialde-
hyde (MDA), an indicator of lipid peroxidation de-
gree in the liver was measured by Ohkawa method
[16]. While, The nitrate levels were determined by
Griess reaction [17].

Assay of inflammatory index. Serum levels of
tumour necrosis factor-o (TNF-a), interleukin 1 beta
(IL-1B) and interleukin 6 (IL-6) were measured by
using ELISA kits from (Randox, United Kingdom).

Determination of total bilirubin. The deter-
mination of total bilirubin (TB) was performed
according to enzyme assay kit from (Elabscience,
China).

Statistical analysis. The results were expressed
as mean + SEM. Statistical analysis was performed
using a software package SPSS version 28 (SPSS
Inc., Chicago, IL), using one-way ANOVA followed
by Dunnett’s test. P values < 0.05, < 0.01, < 0.001
were considered significant.
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Results

Effect of embelin administration on marker
enzyme levels. Rats treated with isoniazid and ri-
fampicin experienced significant liver damage, as
indicated by elevated levels of specific enzymes
such as ALT, AST, and ALP. However, in the cur-
rent study, groups IV to VI, which were adminis-
tered varying doses of embelin (50, 75, and 100 mg/
kg), exhibited noticeable restoration of enzyme
levels (AST, ALP, and ALT) (Fig. 1, 2, 3). Moreover,
pre-treatment with silymarin also showed significant
protection against liver damage induced by isoniazid
and rifampicin.

Effect of embelin administration on superoxi-
de dismutase and catalase activity. The administra-
tion of isoniazid and rifampicin in animals resulted
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Fig. 1. Effect of embelin administration on AST
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 2. Effect of embelin administration on ALT
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 3. Effect of embelin administration on ALP
levels in the blood serum of isoniazid-rifampicin
treated rats
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in a reduction in SOD levels. However, treatment
with embelin at various doses (50, 75, and 100 mg/
kg) significantly increased SOD levels compared to
the toxic control group (Group II) (P < 0.001). Ad-
ditionally, the administration of embelin (50, 75, and
100 mg/kg) in animals notably elevated catalase
levels (P < 0.001; Fig. 4, 5).

Effect of embelin administration on cytokine
levels. TNF-a, IL-1f, and IL-6 are vital cytokines
expressed during inflammation. In the current study,
rats treated with isoniazid-rifampicin showed ele-
vated levels of these serum cytokines (Fig. 6, 7, 8).
Silymarin treatment (Group III) helped normalize
the levels of TNF-a, IL-1B, and IL-6. Administra-
tion of embelin at doses of 50, 75, and 100 mg/kg
(Group 111, IV, and V) resulted in reduced levels of
these cytokines. The most significant effect was ob-
served in animals of Group VI.

Effect of embelin administration on lipid per-
oxidation and nitrate formation. Lipid peroxidation
and nitrate formation are crucial indicators of bio-
logical stress. A biochemical examination focused
on the liver (for lipid peroxidation) and serum (for ni-
trate formation) revealed heightened biological stress
due to isoniazid-rifampicin treatment (Group II).
However, embelin treatment (Group 1V-VI) signifi-
cantly decreased lipid peroxidation, demonstrated
by reduced MDA production (Fig. 9). Isoniazid-
rifampicin treatment resulted in elevated nitrate
formation (Group II), but embelin administration
(Fig. 10) effectively reversed these increased levels,
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Fig. 4. Effect of embelin administration on SOD
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 5. Effect of embelin administration on catalase
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 6. Effect of embelin administration on TNF-a
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 7. Effect of embelin administration on IL-1
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 8. Effect of embelin administration on IL-6
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 9. Effect of embelin administration on MDA
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 10. Effect of embelin administration on Nitrate
levels in the blood serum of isoniazid-rifampicin
treated rats
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Fig. 11. Effect of embelin administration on total
bilirubin in the blood serum of isoniazid-rifampicin
treated rats

showing a notable trend toward restoring values
close to normal, particularly observed in Group VI.

Effect of embelin administration on bilirubin
level. In animals treated with isoniazid-rifampicin
(Group II), there was an increase in bilirubin
levels. However, when embelin was administered
(Group IV-VI), a significant reduction in bilirubin
level was observed. The rise in bilirubin levels in-
duced by isoniazid-rifampicin was effectively miti-
gated by embelin treatment (Fig. 11). The adminis-
tration of embelin led to a notable decrease in
bilirubin peroxidation, suggesting a potential pro-
tective effect.
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Discussion

Isoniazid, a key anti-mycobacterial agent
globally used in tuberculosis treatment, undergoes
biotransformation leading to metabolites linked to
liver toxicity. The metabolic products form cova-
lent adducts with liver macromolecules, resulting
in hepatotoxic effects. The liver injury is attributed
to the development of covalent bonds between these
metabolites and numerous lysine residues present
in hepatic proteins. This covalent interaction dis-
rupts normal cellular functions, contributing to the
observed liver toxicity associated with isoniazid
[18]. Furthermore, the auto-oxidation of isoniazid
is linked to the generation of free radicals. During
this process, isoniazid undergoes spontaneous oxi-
dation, leading to the release of reactive oxygen spe-
cies. These free radicals can induce oxidative stress
and contribute to cellular damage, particularly in the
liver. The association of isoniazid with free radical
production highlights another potential mechanism
underlying its role in oxidative stress and hepato-
toxicity [19]. Rifampicin is a crucial anti-tubercular
agent widely employed in tuberculosis treatment.
However, multiple reports indicate that the co-ad-
ministration of rifampicin with isoniazid can con-
tribute to the development of liver-related issues.
The combined use of these medications is known
to exacerbate the risk of hepatotoxicity. The precise
mechanisms involve complex interactions between
the drugs and the liver, potentially leading to liver
cell damage [20].

Treatment strategies aimed at managing and re-
versing hepatotoxicity often involve the use of radi-
cal scavengers and antioxidants. These antioxidants,
typically natural compounds, exhibit the ability to
counteract oxidative stress within the cell. Their ef-
fectiveness in providing a protective shield for the
liver is assessed, making them valuable candidates
for hepatoprotective interventions. The evaluation of
antioxidants for their potential in safeguarding liver
health is a critical aspect of therapeutic considera-
tions. Silymarin, a flavonoid complex extracted from
milk thistle (Silybum marianum), exhibits potent
hepatoprotective effects through several molecular
mechanisms. Primarily, it scavenges free radicals,
reducing oxidative stress-induced liver damage. Sily-
marin also modulates inflammatory pathways by in-
hibiting NF-xB activation and cytokine production,
thus attenuating liver inflammation. Additionally, it
enhances liver regeneration by stimulating DNA and
RNA synthesis, promoting hepatocyte proliferation,

and inhibiting fibrogenesis by interfering with the
activation of hepatic stellate cells. Furthermore, sily-
marin chelates metal ions, preventing metal-induced
liver injury [21]. These compounds play a crucial
role in neutralizing harmful free radicals, mitigating
cellular damage, and contributing to the restoration
of normal liver function. The present study aimed
to investigate the ameliorative effects of embelin on
hepatocellular damage induced by isoniazid and ri-
fampicin in rats. The objective was to assess whether
the administration of embelin could mitigate the det-
rimental impact of these anti-tuberculosis drugs on
liver cells. The study focused on understanding the
potential protective role of embelin in countering
hepatotoxicity caused by isoniazid and rifampicin.

The primary goal of this study was to assess
the ameliorative impact of embelin on hepatocellular
damage induced by isoniazid and rifampicin in rats.
The experimental design involved administering
embelin to animals at doses of 50, 75, and 100 mg/
kg. Notably, embelin administration led to a resto-
ration of enzyme levels (AST, ALP, and ALT) in
animals from groups 1V to VI. Additionally, the
administration of embelin at varying doses resulted
in a significant increase in the levels of important
antioxidants such as SOD, catalase, and bilirubin.
Moreover, there was a substantial decrease in lipid
peroxidation levels, bringing them closer to normal.
Serum ALP and bilirubin levels, indicative of liver
cell function, demonstrated a close association [22].
Elevated levels typically signify biliary pressure, but
in this study, embelin administration caused a note-
worthy reduction in both ALP and bilirubin.

Eukaryotes have evolved a robust defence sys-
tem to safeguard cells against damage caused by free
radicals. Enzymes such as SOD and catalase play a
crucial role in preventing harm from free radicals
[23]. However, isoniazid and rifampicin can com-
promise liver function by inducing the production
of free radicals, potentially disrupting enzyme ac-
tivity and causing hepatic damage. Treatment with
embelin results in a significant increase in the levels
of these enzymes, indicating its ability to effectively
neutralize reactive oxygen species. The elevated pro-
duction of lipid peroxides signifies cellular damage,
correlating with increased free radical generation
that harms cell morphology and is associated with
oxidative stress-induced damage.

IL-1P serves as a potent stimulator for effector
cells expressing the interleukin-1 receptor, notably
monocytes and neutrophils [24]. The activation of
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IL-1P occurs through the proteolytic cleavage path-
way, leading to caspase-1 activation. Regardless of
the intracellular pathways involved, inflammasome
activation predominantly results in caspase-1 re-
cruitment and the conversion of pro-IL-1p to IL-1p.
The latter interacts with IL-1R, potentially influ-
encing liver function. It may play a role in reducing
the inflammatory translocation of IL-1R-expressing
cells to the liver, thus mitigating tissue inflamma-
tion. The administration of embelin to experimental
animals resulted in a decrease in I[L-1p levels, sug-
gesting a potential role in modulating inflammatory
processes.

IL-6 functions as a versatile mediator with di-
verse activities in the body. It plays a pivotal role as
a key activator of the acute phase during inflamma-
tion and aids in preventing infections in the liver.
Additionally, IL-6 is crucial for regulating hepato-
cytes and serves as a potent activator for these liver
cells [25]. However, prolonged activation of the IL-6
signalling pathway can be detrimental to hepatic
tissues, potentially contributing to the development
of liver cancer. The hepatic inflammatory response
induced by isoniazid-rifampicin treatment involves
increased levels of initial responders like IL-6 and
subsequent responders such as ROS. IL-6, being a
pro-inflammatory cytokine, stimulates neutrophil
influx, prostaglandin production, and the involve-
ment of B and T-lymphocytes. In the current study,
the elevated IL-6 level was effectively suppressed by
embelin, highlighting its potential in dampening the
inflammatory response.

Elevated levels of reactive oxygen species
(ROS) can inflict cellular damage by oxidizing mac-
romolecules like lipids, peptides, and DNA. ROS-in-
duced lipid peroxidation, in particular, compromises
the functionality and stability of cell membranes,
enhancing susceptibility to ion permeability and dis-
rupting membrane structure and cellular activities
[23]. In the current investigation, the administration
of embelin led to a reduction in the levels of malon-
dialdehyde (MDA), a marker indicative of lipid per-
oxidation. Notably, embelin is characterized as both
an antioxidant and an anti-inflammatory agent. Em-
belin is characterized as both an antioxidant and an
anti-inflammatory agent. As an antioxidant, embe-
lin scavenges free radicals, reducing oxidative stress
and protecting cells from damage. Additionally, it
modulates key signalling pathways involved in in-
flammation, such as NF-xB and MAPK pathways,
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thereby inhibiting the production of pro-inflamma-
tory mediators like cytokines and prostaglandins.
Embelin also targets specific enzymes like cycloox-
ygenase and lipoxygenase, further suppressing in-
flammatory responses. Moreover, it regulates the
expression of enzymes, enhancing cellular antioxi-
dant defences [11]. Therefore, it is plausible that the
hepatoprotective effect of embelin is associated with
its antioxidant properties.

The body consistently produces nitric oxide
(NO"), playing a pivotal role in regulating cellular
metabolism. Excessive NO" production, however, can
contribute to various disorders including inflamma-
tion and cancer [26]. Under aerobic conditions, NO
is reactive and typically reacts with oxygen to pro-
duce stable products like nitrate and nitrite, forming
intermediates such as NO,, N,O,, and N,O,. These
free radicals induce changes in the functional activi-
ty of cellular components. Embelin has the potential
to inhibit the formation of intermediate molecules,
thereby protecting cellular organelles. Subsequently,
the embelin scavenging capability of nitrate suggests
a dosage-dependent effect [27].

The liver serves as a crucial metabolic organ,
overseeing essential processes such as calorie gene-
ration, detoxification, enzyme production, and drug
biotransformation. Liver injury is associated with
harmful alterations that can advance towards the de-
velopment of cirrhosis. The findings of the current
studies support the positive impact of administering
embelin to experimental animals.

Conclusion. The outcomes of the current study
underscore the protective capacity of embelin in
mitigating the adverse impacts induced by isonia-
zid-rifampicin on rats. These promising findings
may contribute significantly to the advancement of
hepatoprotective bioactives. The observed positive
effects of embelin in countering the detrimental ef-
fects of the anti-tuberculosis drugs on the liver high-
light its potential therapeutic value in protecting he-
patic function. Such insights not only enhance our
understanding of embelin’s hepatoprotective proper-
ties but also open avenues for the development of
novel bioactive compounds that could potentially
alleviate drug-induced liver damage.
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EMBEJIIH SMEHIIY€
IF'EHNATOTOKCHUYHICTb,
IHAYKOBAHY I3OHIA3ZUJIOM TA
PUOAMIIININHOM VY IIYPIB

O. F. Mosa

Public Health Department, College of Al-
Lieth Health Science, Umm Al Qura
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[3omiazun i pudamminuH € eheKTHBHUMHU
MPOTUTYOEPKYIbO3HUMH IpenapaTamu, ajne ix
3aCTOCYBaHHS MOB’3aHE 3 PU3UKOM MEIHUKAMEH-
TO3HOTO ypakeHHs Tmedinku. EmOenin, mpuposn-
HUH MapaOeH30X1HOH, 110 OTPUMYIOTH 3 POCIMHH
embOenii peOpuCTOi, IPUBEPHYB yBary depe3 CBOi
MOTEHINIHI TepaneBTUYHI, AHTHOKCHIAHTHI Ta
OpPraHOMpPOTEKTOPHI BIACTUBOCTI. MeTtor pobo-
TH OYJIO OI[IHWUTHU TEMaTOMPOTEKTOPHI BIACTUBOCTI
eMOeIiHy Ha TJIi ypa)KeHHS TIeYiHKH, 1HTYKOBAHOTO
130H1a3u10M Ta pudamminuHoM. Jloci IKeHHS Tpo-
BOJIMJIM Ha Iypax JiHii Bictap, ypaxeHHs mediHKu
iHOyKyBau BBeAeHHSAM i30Hiasmay (100 Mr/Kkr)
ta pudpamminuHy (100 mr/kr). EmOenin BBOIMIN
B nmo3ax 50, 75 1 100 mr/kr npotsarom 21 mus. Bci
IpernapaTtu BBOAMIM IEPOpPaibHO. Y CHPOBATLI
KpOBI BU3HAYaJM PiBHI MapKepiB OKCHIATHBHOTO
CTpecy, aKTHBHICTh acmapraraMiHOTpaHc]epasu
(ACT), amaninaminoTtpanchepaszu (AJIT), myxxHOi
tdocdarazn (JIO) 3 BUKOpHCTaHHSAM HAOOpIB IS
imyHoensumHoro anamizy (Elabscience, Kwuraii).
PiBai Qakropa Hekposy mnyxuuH-0 (PHII-0),
intepneiikiniB IL-13 ta IL-6 Bu3Hawamu 3 BuU-
KOPHUCTaHHSIM Ha0OpiB ISl  IMyHOEH3WMHOTO
ananizy (Randox, BenmukoOpuranis). [lokazano, 1o
eMOeITiH y pi3HUX /103aX €(PEeKTUBHO BiTHOBIIOBAB
aktuBHIicTE ACT, AJIT, myxHoi docdarazu, COJ]
1 Karaiasw Ta TIOMITHO 3HIDKYBaB KOHIIGHTpAIlii
M/IA, okcuay a3oTy, a TaKOX EKCIIPEecCiio Tpo-
3amanpHUX 1UTOKIHIB IL-1B ta IL-6, ®HII-0 y
CHPOBATIII KPOBI TBAPHH 13 MEAUKaMEHTO3HUM ypa-
KECHHAM Ie4iHKHU. 3po0JIeHO BUCHOBOK, 1110 I'eMaTo-
MIPOTEKTOpHA Jis eMOeniny, HMOBIpHO, ITOB’sI3aHa 3
HOro BIACTUBOCTSAMHU HEHTPaJi3yBaTH pajiuKain Ta
MPUTHIYYBAaTH EKCIPECITO IIUTOKIHIB.

KniodoBi cmoBa: emOemiH, i30HIa3uJ,
pudamminyH, renaronpoTeKTopHa i, aHTHOKCH-
JAHTHA Jisl, MPUTHIYCHHS [IUTOKIHIB.
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