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STUDY OF THE HEPATOPROTECTOR PROPERTIES OF THE DRUG TAUCIN

d - http://dx.doi.org/10.5281/zenod0.6559245

ABSTRACT
This article presents an analysis of recent research by scientists who have used the
hepatoprotective properties of the drug tausin in rat liver. Taurine has a moderate positive inotropic
effect and promotes natriuresis and diuresis. Although recent studies have shown improvement in
exercise tolerance in patients with taurine [17], it remains unknown whether taurine reduces risk in
the general population. In addition, the question of reducing the mortality rate of patients with taurine
has not been studied. There is reason to believe that taurine can increase the life expectancy of patients
Keywords: hepatotoxic effect, hepatoprotective effect, rats, paracetamol, zinc diaspartate,
combination of taucine.

AmMoHoBa 3yJiaiixo Xy10iMypoaoBHA
Accuctent Tepmesckoro ¢punnana
TamkeHTCKOM METUIIMHCKON aKageMHuH
jamshedjalilov40@gmail.com

W3YUYEHUE 'ENTATONNPOTEKTOPHOM ITPUPO/IbI IIPEITAPATA TAYIIUH

AHHOTAIUA
B naHHOM craThe ImpeincTaBiIeH aHAJINW3 IOCIEIHUX HCCIEIOBAaHUN YUYEHBIX, KOTOpBIE
HCII0JIb30BAJIU FeNaToIPOTEKTOPHBIE CBOMCTBA IIperapaTa TayCHH B Ie4eHU Kpbic. TaypuH obnagaer
YMEPEHHBIM TOJ0XKUTEIbHBIM WHOTPOIHBIM JEUCTBUEM U CIIOCOOCTBYET HAaTpPUype3y U IUYype3y.
XOTsl HEJaBHUE HCCIEIOBAaHUS MOKA3aJId YJIY4lIEHHE MEPEeHOCHUMOCTH (PU3UYECKHX Harpys3ok y
MalUEeHTOB, MPUHUMAIONTUX TaypuH [ 17], ocTaeTcs HEM3BECTHBIM, CHUYKAET JIM TAyPHUH PUCK B 001IIEH
nonyisuu. Kpome Toro, BOIpoc 0 CHUKEHUU CMEPTHOCTH MAlMEHTOB, IPUHUMAIOIINX TaypuH, HE
u3yvancs. EcTb ocHOBaHMSI 1ojaraThk, YTO TAYPUH MOXKET YBEJIUYUThH HPOAOJIKUTEIBHOCTD KU3HU
MAIMEHTOB
KiloueBble cioBa: remnatoTokcuyeckudl A@QeKkT, TrenaronpoTeKTOpHON 3(hdeKT, KpbICHI,
napaieramMmoll, JuacrnapraT IMHKa, KOMOMHAIIHS TayCHUHA.

Amonova Zulayho Xudoymurodovna
Toshkent tibbiyot akademiyasi Termiz filiali assistenti
jamshedjalilov40@gmail.com
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TAUSIN PREPARATI GEPATOPROTEKTOR XUSUSIYATLARINI O’RGANISH

ANNOTATSIYA
Ushbu maqolada kalamush jigarida tausin preparatining gepatoprotektor xususiyatlarini
o’rgangan olimlarning so’nggi tadqiqotlari tahlili keltirilgan. Taypun oGnamaeT yMepeHHBIM
MTOJIOKUTEITLHBIM HHOTPOITHBIM JICHCTBHUEM M CIIOCOOCTBYET HATPUYpPE3y U JUYpe3y. XOTs HETaBHHE
WCCIICJIOBAHMS ITOKA3aJld YIIYYIICHUE IEPEHOCUMOCTH (DU3MUSCKUX HArpy30K VY IallUCHTOB,
NpUHUMAOIMX TaypuH [17], ocTraercs HEW3BECTHBIM, CHIKAET JIM TAaypuH PUCK B oOmIeH
oy i, KpoMe Toro, BOIpoc 0 CHIYKEHUU CMEPTHOCTH ITAIIMEHTOB, MPUHUMAIOIINX TaypHH, HE
n3ydaics. ECTh OCHOBaHMSI 1MOJIaraTh, 4TO TAYPHH MOXKET YBEIWYUTH MPOJIOJDKUTEIIEHOCTD JKU3HH
MAIUECHTOB
Kalit so’zlar: gepatotoksik ta’sir, gepatoprotektiv ta’sir, kalamushlar, paratsetamol, sink diaspartat,
tausin birikmasi.

Introduction. Taurine is approved for the treatment of congestive liver and heart failure
(CHF) in Japan [16]. Like other drugs used for treatment, taurine not only reduces symptoms
(shortness of breath and swelling), but also eliminates or reduces the need for other drugs such as
digoxin [16]. Taurine has a moderate positive inotropic effect and promotes natriuresis and diuresis.
Although recent studies have shown improvement in exercise tolerance in patients with taurine [17],
it remains unknown whether taurine reduces risk in the general population. In addition, the question
of reducing the mortality rate of patients with taurine has not been studied. There is reason to believe
that taurine can increase the life expectancy of patients [15].

High doses of paracetamol, especially in combination with ethanol and other hepatotoxins,
are risk factors for severe liver damage. In the mechanism of development of "paracetamol
hepatopathy", its oxidation by liver cytochrome P450 with the formation of N-acetyl-p-benzoquinone
plays a key role. The latter forms non-toxic conjugates with reduced glutathione in a reaction
catalyzed by glutathione-S-transferase. When the pool of reduced glutathione in hepatocytes is
depleted, the unconjugated metabolite of paracetamol covalently binds to nucleophilic
macromolecules with the development of hepatotoxicity [1,2]. The key role of reduced glutathione in
the detoxification of hepatotoxic N-acetyl-p-benzoquinone was the basis for the successful use of its
precursor, acetylcysteine, in paracetamol poisoning [3]. In the present study, an attempt was made to
study the ability of the combination of taurine with zinc diaspartate to improve the processes of
impaired metabolism in the liver and organ function during paracetamol intoxication.

In the literature review process, we reviewed the analyzed literature in the following
way:

Methods for assessing the activity of enzymes in the liver. One part of liver pieces was fixed
in Carnoy's fluid and embedded in paraffin. Paraffin sections were stained with hematoxylin-eosin
and used for histological studies. Other pieces of the liver were frozen in liquid nitrogen and, after
mounting on an object holder according to the “control-experiment” principle, they were placed in a
Leica CM 1850 cryostat at -15 0 C. um served to determine the activity of succinate dehydrogenase
(SDH) according to N. Nachlas et al. (1957), lactate dehydrogenase (LDH) according to R. Hess et
al. (1958), NADH dehydrogenase (NADHDH) according to N. Nachlas et al. (1958) and acid
phosphatase (AP) according to G. Gomori et al. (1950) [4].

Methods for assessing liver function. In plasma, the activity of alataminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase (AP), as well as the content of cholesterol,
total bilirubin and its fractions was determined using routine laboratory methods. The results obtained
were analyzed by nonparametric statistics using the Statistica 6.0 program for Windows (USA,
license no. 6.1.478). In descriptive statistics, the median value (Me) and the interquartile range
(Mann-Whitney U-test) were determined for each indicator. Differences between the control and
experimental groups were considered statistically significant at p<0.05 [5].

Research results of scientists. Pashko A.Yu., Borisenok O.A., Bushma M.I. [4] scientists
conducted experiments on 40 non-linear white male rats weighing 200 - 250 g in accordance.
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Paracetamol (Sigma, Germany) was administered to the stomach as a suspension in starch mucus at
a dose of 2.50 g/kg every 1 day for 10 days (5 doses). The following "taucine" formulations were
tested, based on the principle of 1 g/mol zinc diaspartate (0.35 g) with various g/molar ratios of
taurine: 20 (2.50 g) - "taucine-20" and 50 (6.25 g ) - "taucine-50". They were administered to the
stomach as a suspension in starch mucus at a dose of 0.50 g/kg/day for 10 days. Control rats were
injected with starch mucus. 24 hours after the last administration of the substances, the rats were
deprived of food for 24 hours. They were then sacrificed, blood collected and plasma obtained; liver
samples were taken to assess the nature and degree of organ damage and metabolic disturbances in it

[4].

Paracetamol (in the stomach in the form of a suspension in starch mucus at a dose of 2.50
g/kg, after 1 day - 5 doses) has a hepatotoxic effect, manifested by impaired metabolism and organ
function [6].

Under the influence of "taucin-20" reduced activity of CP increases by 29% (table 1).
Increased activity of alkaline phosphatase, the content of total bilirubin, and cholesterol is reduced,
respectively, by 20, 14 and 17% (table 1).

"Taucine-50" led to an increase in reduced reaction products of SDH and LDH; NADH-DG
and CF, respectively, by 17 and 29; 5 and 50% (Table 1). Increased activities of AIAT, AsAT and
alkaline phosphatase, as well as the content of total bilirubin, its conjugated form and cholesterol are
reduced by 43, 51 and 46, respectively; 18, 50 and 21%.

Table - 1
The effect of paracetamol (2.50 g/kg, once every 2 days - 5 doses), alone and in combination
with "taucin-20", "taucin-50" (0.50 g/kg/day - 10 doses) , introduced into the stomach in the
form of a suspension in starch mucus, on the activity of enzymes in rat hepatocytes

Measures under Experience conditions
study (EDOP) The control Paracetamol Paracetamol + Paracetamol +
"taucine-20"

SDG 0,26 0,23 0,24 0,27
(0,25; 0,27) (0,23; 0,24) (0,23; 0,25) (0,25; 0,28)
8,00 (0,0015) 24,00(0,049) 37,00(0,326)
- 31,50(0,162) 5,00(0,0007)

LDH 0,55 0,35 0,33 0,45
(0,54; 0,61) (0,32; 0,42) (0,25; 0,43) (0,43; 0,47)
0,00(0,0002) 0,00(0,0002) 7,00(0,002)
- 43,50(0,623) 6,50(0,001)

NADH-DG 1,22 0,95 0,99 1,00
(1,20; 1,23) (0,94; 0,96) (0,98; 1,01) (0,98; 1,02)
0,00(0,0002) 0,00(0,0002) 0,00(0,0002)
- 4,00(0,0005) 4,00(0,0005)

KF 1,05 0,80 1,03 1,20
(1,01; 1,07) (0,79; 0,81) (0,97, 1,07) (1,16; 1,21)
0,00(0,0002) 36,50(0,307) 0,00(0,0002)
- 0,00(0,0002) 0,00(0,0002)

Note. Rows of numbers: the first - Me values, the second - quartiles, the third and fourth - U
and p (in brackets) in comparison with control (above the line) and paracetamol-treated (under the
line) rats. Statistically significant (p < 0.05) differences are highlighted in bold. EDOP - units of
optical density.

A comparative analysis of the results of histochemical (liver) and biochemical (plasma)
studies indicates that paracetamol at the selected dose, route and duration of administration has a
hepatotoxic effect, manifested by inhibition of the activity of metabolic processes in hepatocytes and
an increase in the activity of biochemical markers of hepatotoxicity in plasma.

The combination of taurine with zinc diaspartate has hepatoprotective properties that increase
with increasing relative content of taurine ("taucine-50" > "taucine-20"). This is manifested by an
improvement in metabolic processes, as evidenced by an increase in the reduced activity of SDH,
LDH, NADH-DH and CF. Simultaneously, liver function improves, which is confirmed by a decrease
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in plasma increased activity of ALT, AST, alkaline phosphatase, as well as an increased content of
total bilirubin, its conjugated form and cholesterol.

In the mechanism of the hepatoprotective action of the combination of substances, apparently,
the main role is played by the ability of taurine to neutralize hepatotoxic bile acids with the formation
of non-toxic taurocholates. In addition, its regulatory role in cell differentiation and growth is known
[7]. The hepatoprotective effect of zinc may be mediated by its role as a cofactor of antioxidant
defense enzymes (superoxide dismutase and glutathione peroxidase) [8].

The more pronounced hepatoprotective effect of "taucine-50" in comparison with "taucine-
20" seems to be due to the higher content of taurine in the combination. This indicates that taurine
plays a dominant role in the hepatoprotective effect of the combination of substances.

Taurine is used as a drug in chronic heart failure, intoxication with cardiac glycosides and
diabetes mellitus (dibicor); eye injuries, degenerative diseases of the cornea and cataracts (taufon); as
a hepatoprotector (as part of the complex drug "tavamin") [2]. Inorganic and organic (zinc aspartate
and orotate, oxalate and citrate, phytate and acetate) zinc salts are widely used not only externally,
but also in the combined therapy of liver and connective tissue diseases, cerebral palsy,
hypogonadism and hypozincemia [8,9].

Researches of scientists Pashko A.Yu., BushmaK.M., Borisenok O.A., Bushma M.I. [14].
Conducted 2 series of experiments.

First episode. Cholestasis, lasting 13 days, was modeled by ligation of the common bile duct
above the confluence of the pancreatic ducts. The rats of the second experimental group were injected
with a combination of taurine with zinc diaspartate, composed according to the principle of 1 g/mol
zinc diaspartate (0.35 g) + 50 g/mol taurine (6.25 g) (“taucine-50") [14].

It was started 24 hours after ligation of the duct (into the stomach as a suspension in starch
mucus, 0.5 g/kg/day for 11 days). The comparison group was rats with cholestasis (the first
experimental group), which were injected with starch mucus. The sham-operated animals (control)
underwent the same manipulations, except for the ligation of the duct, and starch mucus was injected.
24 hours after the last administration of substances, rats were deprived of food for 1 day, decapitated,
blood was collected and plasma was obtained [14].

Second series. The experiments were carried out on 24 non-linear white male rats weighing
250-300 g. The details of the experiment are presented in the first series. The duration of cholestasis
was 21 days. Taucine-20 was tested (taurine, 20 g/mol + zinc diaspartate, 1 g/mol). It was
administered at a dose of 0.5 g/kg/day for 19 days [14].

The degree of severity of hepatopathy was judged according to the indicators of hepatotoxicity
in the blood plasma of rats. The spectrum of biochemical parameters was determined using a
KONELAB 301 analyzer (Finland). In plasma, the activity of alanine amino- and aspartate
aminotransferases (AIAT, AsAT) was determined by a modified, optimized kinetic method in
accordance with the recommendations of the International Federation of Clinical Chemistry, y-
glutamyl transpeptidase (GGTP) - by the kinetic method according to Perziyan and Slick [10],
alkaline phosphatase (AP) - the method of Bessey, Lowry, and Brock [14]; the content of total
bilirubin and its fractions was determined in the reaction of interaction with diazotized sulfanilic acid
according to Yendrashik [11].

Cholestasis in rats lasting 13 days is accompanied by liver damage. This is evidenced by an
increase in the plasma activity of ALT and AST, GGTP and alkaline phosphatase by 157 and 132, 76
and 99%, respectively. The content of total and unconjugated bilirubin increases by 46 and 39 times.
Conjugated bilirubin absent in sham-operated rats is recorded.

The combination of taurine with zinc diaspartate ("taucine-50") has a hepatoprotective effect.
Under its influence, the activity of AIAT and AsAT, GGTP and alkaline phosphatase decreases, as
well as the content of total, unconjugated and conjugated bilirubin by 21-89%.

An increase in the duration of cholestasis up to 21 days is associated with more pronounced
liver damage in rats. The activity of ALT and AST, GGTP and AP increases, respectively, by 211
and 178, 121 and 120%. The content of total bilirubin, as well as its unconjugated and conjugated
fractions, increases by 49, 56 and 26 times, respectively.
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Under these experimental conditions, a different ratio of taurine with zinc diaspartate
(“taucine-20”) also has a hepatoprotective effect. This is evidenced by a decrease in the plasma
activity of ALT and AST, GGTP and AP by 48 and 39, 44 and 36%, as well as the content of total,
conjugated and unconjugated bilirubin by 67, 72 and 33%.

The results of the studies indicate that in rats with common bile duct ligation for 13 and 21
days, liver damage is recorded (judging by changes in biochemical markers of hepatotoxicity in
plasma), more pronounced with an increase in the duration of cholestasis. In the mechanism of
development of cholestatic hepatosohepatitis, a violation of bile evacuation plays a role. High
concentrations of bile acids in it, which have a detergent effect, have a cytotoxic effect on hepatocytes.
Their membranes, especially those rich in phospholipids, are damaged. The consequence of damage
to the plasma membranes of hepatocytes is the release of cytosolic enzymes (AIAT, AsAT, GGTP,
ALP) from them into the plasma. Hyperbilirubinemia develops as a result of blockade of pigment
excretion with feces. The increased level of conjugated bilirubin is not associated with the activation
of its glucuroconjugation processes, but is due to its release into the plasma through the damaged
plasma membrane [14].

The combination of taurine with zinc diaspartate ("taucine-50", "taucine-20") has a
hepatoprotective effect. This is manifested in the improvement of marker biochemical parameters of
hepatotoxicity in plasma. The hepatoprotective effect of "taucine" is apparently due to the
hepatoprotective properties of its constituent components. The ability of the amino acid taurine to
neutralize hepatotoxic bile acids with the formation of non-toxic taurocholates is known. In addition,
it has an antioxidant cytoprotective effect [2,12]. The hepatoprotective effect of zinc may be mediated
by its role as a cofactor for more than 200 enzymes of intracellular metabolism, including antioxidant
cell defense enzymes (superoxide dismutase, glutathione peroxidase) [8,13].

Conclusions. Since the discovery of taurine in 1827, many of its functions have been studied
in scientific papers. The cytoprotective effect of taurine ¢ (“taucin-50", “taucin-20”) contributes to
the improvement of the human clinical condition through various mechanisms, including antioxidant
activity, energy production, Ca2+ ion homeostasis and osmoregulation. The combination of one or
more of these cytoprotective effects leads to a reduction in the pathological changes and symptoms
of a variety of diseases with the use of taurine, including liver pathology and metabolic disorders.
Treatment of taurine with zinc diaspartate ("taucine-50", "taucine-20") also leads to a decrease in the
severity of inflammatory diseases. Since taurine is a natural substance in the body, has few side
effects, and plays a fundamental role in the functioning of most mammalian cells, the prospect of
using it as an effective drug is encouraging. Although clinical evaluation of taurine has been limited
to a small number of conditions, it has already been approved for use in Japan. Thus, taurine is a
conditionally essential vital substance for humans with a variety of cytoprotective and therapeutic
effects.

References.

1.  Katzung B.G. Basic and clinical pharmacology T. 1. Moscow: "Binom", St. Petersburg:
"Dialect"; 2008.

2. Mashkovsky M.D. Medicines. Moscow: New wave; 2005.

3. Acharya M. Comparison of the protective effects of N-acetylcysteine, hypotaurine and taurine
against acetaminophen-induced hepatotoxicity in rats. J. Biomed. scientific 2010; 24:31-3.

4.  Pashko A.Yu., Borisenok O.A., Bushma M.I. Taucine correction of metabolic disorders in the

liver and organ function in rats with paracetamol intoxication. Toxicological Bulletin. 2015, pp.

42-45.

Rebrova O.Yu. Statistical analysis of medical data. Moscow: MediaSphere; 2002.

6. James L.P. [et al.] Pharmacokinetics of acetaminophen-protein adducts in adults with
acetaminophen overdose and acute liver failure. Drag Metab Dispos. 2009; 37:1779-84.

7. Sheibak V.M., Sheibak L.N. The biological role of taurine in the body of mammals. Medical
news. 2005; 10:65-15.

9]

67



V3BEK TMBHET WYPHATIA | Y3GEKCKII MECVUMHCKIA YPHAT | UZBEK MEDICAL JOURNAL

8.

10.

1.

12.

13.

14.

15.

16.

17.

But-Gusaim L.St., Gerashchenko N.V., Bloshko T.E. Prospects for the use of zinc preparations
in perinatology. Materials of the scientific-practical conference dedicated to 60 years of the
ambulance service and 10 years of the GKO SMP. September 5-7, 2005. Grodno: GrGMU;
2005.

Truong-Tran A.K. other. The role of zinc in caspase activation and apoptotic cell death.
Biometals. 2001; 14:315-330.

Schumann G. et al. [IFCC Primary Reference Procedures for the Measurement of Enzyme
Catalytic Activity Concentrations at 37°C. Part 3. Reference procedure for measuring the
catalytic concentration of lactate dehydrogenase. wedge. chem. laboratory Med. 2002; 40:643-
648.

Kamyshnikov V.S. Handbook of clinical and biochemical laboratory diagnostics T. 2. Minsk:
"Belarus"; 2002.

Harada H. et al. Oral taurine prevents the development of ethanol-induced hypertension in rats.
Hypertension res. 2000; 23:277-284.

Formigari A, Irato P, Santon A. Zinc, antioxidant systems and metallothionein in metal-
mediated apoptosis: biochemical and cytochemical aspects. Comp. Biochem. Physiol. Fri. S.
2007; 146:443-459.

Pashko A.Yu., Bushma K.M., Borisenok O.A., Bushma M.I. Correction of hepatotoxicity
indicators in plasma of rats with cholestasis with the drug "taucine". Toxicological Bulletin.
2015, pp. 12-15.

Shaffer S.V., Shimada-Takaura K., Jong S.J. Violation of the energy metabolism of taurine-
deficient heart. Amino acids. 2016;48:549-558. D01:10.1007/s00726-015-2110-2.

Azuma J, Sawamura A, Awata N. Benefits of taurine in chronic congestive heart failure. Jp
Circ JP 95-99.

Ahmadian M, Roshan D, Ashurpor E. Taurine supplementation improves functional capacity,
myocardial oxygen consumption, and electrical activity in heart failure. Appendix G diet.
2017;14:422-432. DOI: 10.1080/19390211.2016.1267059.

68



B)O Taddjicjot uz ISSN 2181-0664
o
® Doi Journal 10.26739/2181-0664

VIBEK TUBBHET XYPHANW

3 XuAA, 2 COH

VIBEKCKIAN MEQULIMHCKIAN XYPHAN

TOM 3, HOMEP 2

UZBEK MEDICAL JOURNAL

VOLUME 3, ISSUE 2

Editorial staff of the journals of www.tadqiqot.uz KonrakT pexakuuii sxypHajioB. www.tadqiqot.uz
Tadqiqot LLC the city of Tashkent, 000 Tadqiqot ropox TamkeHT,

Amir Temur Street pr.1, House 2. yiuua Amupa Temypa np. 1, qgom-2.
Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz
Phone: (+998-94) 404-0000 Ten: (+998-94) 404-0000




