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Introduction

By frequency lesion Fopulation hepatitls C ranks second after
influenza and other ARI as it is characterized by Iong latent course
rvith ihe high probabilitl, 6f developing cirrhosis and hepatocellular'

carcinoma according to greater duration and severity of the process,
the tende ncv to chronicity and prognosis of adverse effects [1-51.

Hepatitis Cl r.irus is recognized as a major factor in fibrosis and
cirrhosis developing. Parenchymal dainage of cell membranes rnay
lead to rnetaboiic disorders, rvhich play's a major role of liver fibrosis
fbrmation in hepatitis C [61.

A r,r'ide range of possible consequences of HCV-infection front
spontaneous recovery [o decompensated Lir.'er Cirrhosis (LC) ancl
Hepatacellular Cauciiroma (HCC) involves ccmplex rnultithceted
system of relations betrveen human body and vilus" Among thenr there
are f'actors associated with 'v'irus (genotlpe. mutations, population
heterogeneity, r'iremia level) and host (sex, age, infection route,
infection coulse duration, genetic predisposition, irnmune system
f-unction state, comorbid background, etc.) [5-S].

Endogenic Intoxication (EI) trigger in acute hepatitis C is hepatic
cells c1tol1'sis caused by'i'iral reproduction with subsequent irnmune
system reaction. EI syndr:ome in acute viral hepatitis is accompanied
by increasiirg of iipid pe roxidation processes, clisorders in antioxidant
and irnmune systern activify, blood cells darnage, nel.r,'ous system
invoivement. Gromashevska 19] approves that the metabolic
disturbances that have nniversal significance in the development of
pathology, such as lipid per:oxidation activation, antioxidant system
shifis, energy potential decreasing, hypoxia, are described iir various
pathological processes [ 1,9- I I ].

All above mentioned needs further stud,rrof formation mechanisms
in Chronic Flepatitis C (CFIC) and motivation of irnmunosuppressive

J Cl in  Exo Pathol

|SSNr 2161-O681 JCEP. an open access iourr ra l

Chronic Viral F{epatitis C

therapy. So this research airn was to deternriire the monitoring
metabolic indexes state in patients with chrcnic r.ir:al hepatitis c and
motivate such diagnostic criteria as significant tests for controlling the
endogenic intoxication.

&laterials and Methods

Structural metabolic homeostasis study in patients with chrcinic
hepatitis c i,r'as carried out by monitorins clinical and biochemical
parameters determination. For this purpose, in serum of patients
with hepatitis C (men and women aged from 15 to 60 1'ears) and
conventiolally healthy people from control group the activity of
enzlrrnes (ALT, AST, y-GTP. Alkaline Phosphatase (AP), and the
content of total bilirubin, glucose, urease, kreatinine, total protein,
cholesterol, High Density Lipoproteins (HDL). triglycerides, albumin
r+'ere detected. To study the bioenergetic changes in serum lactatel
pyrllvate and NADINADH' correlation &'ere inl'estigaterl. I4entioned
indexes detection ll/as performerl using photometric methocl with a set of
chernicais manufactured b,v fi rm "Filisit- Diagnosticurn". Ukraine. For
determination of lilctate and pyruvate test kits procluced try "Olveks",

Ukraine, r.r'ere used according to rnanufacturer's recomntendation s.

fufethod for determinirrg lactate and pyruvate is based on enzvrnatic
oxidatior-r of lactic acid into pyruvic acid b,v lactate dehydrogenase while
restoring NAD. in NADH". Equilibriurn reaction is shifted toward the
formation of lactic acid, but when you addhy&azine forrned pyruvic

*Corresponding author: Gramatyuk SN, Department of infection disease,
Kharkov National Medical University, Ukraine, E-mail : gf*matyuNi*ukf .nni

Received July 27 ,2012; Accepted August 2T , 2012; Published August 29. 2A1Z

Citation: Kozko VN, Zhukov Vl, Gramatyuk SN, MozgovayA eAe) Metabolic
Indexes state studing in Patients with chronic virai Hepatitis c. J clin Exp pathol
2:'t 25. doi: I 0"41 7?l:1 {i1 -0etA1. "l S0il1 35

copyright: 42a12 Kozko vN, et al. This is an open-access arlicle distributed under
the terms of the Creative Commons Attribution License. which permits unrestricted
use, distribution. and reproduction in any rnediurn, provided the original author and
source are credited.

with

Abstract

Endogen intoxication trigger in acute hepatitis C is hepatic cells cytolysis caused by viral reproduction with
subsequent immune system reaction. All above mentioned needs further study of formation rnechanisms in Chronic
Hepatitis C (CHC) and motivation of immunosuppressive therapy. So this research aim was to deterrnine the monitoring
metabolic indexes state in patients with chronic viral hepatitis C and motivate such diagnostic criteria as significant
tests for controll ing the endogen intoxication.

Materials and methods; For this purpose, in serum of patients with hepatitis C and conventionally healthy people
from control group the activity of enzymes were detected. To study the bioenergetics changes in serum lactate/pyruvate
and NAD/NADH* correlation were investigated. Mentioned indexes detection was performed using photometric method
with a set of chemicals manufactured by firm "Fil isit-Diagnosticum", Ukraine. For determination of lactate and pyruvate
iest kits produced by "Olveks", Ukraine, were used according to manufacturer's recommendations.

Results and discussion: Thus, the results of monitoring indexes study in patients with CHC have found multiple
organ disorders of metabclic processes based on membrane pathology. Inhibition of reduction synthesis bioenergetics
in hunran body and catabolic processes activation which are connected with the tension of many organs and tissues
that in turn leads to endogenous intoxication. That's why rnonitoring indexes state deternrirration is irnportant in
evaluation of the course severily degree at CHC according to the level of endogen intoxication.
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acid can be bind completel,v. Lactic acid quantity is rlcternined b1'
the concentration of forrned NADH after measuring optical density
at 340 nm. Pyruvic acid quarltity is expected according to decreasing
in NADH concentration. NADH concentration (in micromole) in
the sample is calculated according to formuia' X = (AAr,r,xV)16.22,

nrere (in rvhich) AA.no changing in reaction rnixture optical densitl',
V--volume of sample in ml. NADH molar absor:ption coefficient at 340
nrn  i s  6^22x103  N , { l cm i  [12 . | .

1  1 n  . ^ ^ + : - . , ^ + -  - . . ; + l!ru pillruul. ,orrh at rorria I'irerl hepatitis C we examinecl. Arnong

then-i 50 patients l!'ere r,vith manifestation form (h,{F CHC), 55 had
iatent form (LF CHC), 9 patients lvere r.r'ith cirrhosis and 3 itad
hepatocellular carcinorna rvith a positive PCR result for HCV. In 63
patients rvere djstinguished virus genofypes: lb in 30 patients, 3a in I5,
genotyp.2 in i4 and 1a in 4 paticnts accoldingly. Patient's avrrage agf
\,{as 39.4 + 3.2 }'ears. Control group included 25 healthy people \4rho
had no history of liver disease. Statistical analysis of the results \rras
performed b)' Student-Fischer indexes.

Results and Discussion

Structulal rnetabolic homecstasjs study in patients rvith chronic
trepatitis C determined the increasing in average values of AST, ALT,

y-GTP, AP in comparison with cantrol group. AST indexes were
increased in2.L,2.0 ancl 1.5 accordingl,v at lvIF CHC, LF CHC and iir,-er
cirrhosis. Despite the l'act that the a\rerage activity of AS'f increased in
1.5 times in CHC in comparison i,vith control group the reliabil itv of
these differences has not ireen established. ALT increased in 2.3, 1.8

and z.A accordingly at fuIF CHC, LF CHC and liver cin'hosis. Sirniiar
dynarnics lvas observed lbr y-G'IP actirritl rvhich was increased in 2.3,
2"0 and 2.1 accardinglv at hiF' CF{C, LF CFIC and iiver cirr:hosis. J.t
shculd lre noted that 2ozir i if ;ratients experienced a decrease and 2la1o
an increase of aikaline trrhosphatase actir4ty, which represented a
significant nurnbcr of patients with impaired f'unctian of this cnzyme
actil'ity, but according to all studied groups the average inciex of
alkaline pirosphatase activity ru,'as also ra,'ithin the physiological nonn.
An increase of indirect bil irubin fraction rvas detected in 1L,7at6 ctf
patients nrith cirrhosis, in 8.37o wiih the LF CHC and in 8.7arb n'ith the
lv{F CHC. These data indicate metabolic reorganization and tension of
liver lbnctions in patients.lvith CHC (fabie 1).

'1he 
anal1'sis of enzvine activity dynanrics, their organic specificity,

structural and metabolic role is allowed to determine the tension and
invojvement in pathological process of all internal organs, s)'stems
and irody functions in the development of CHC. The appearance of
memblane-structural cnzymes in higher values in paticnts serum
may indicate and reflect the development of meinbrane pathology
in lvhich dysfunction of nuclear:-cytoplasrnic interactions is formed,
intracellular rnetabolism and bioenergetics processes are distrirbed and
it is important in the pathogenesis of hepatitis.
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rnetabolisin disorder and risk of liver latty dystrophy fbrrnation. Thcrc
lsas shor{n no differences in cholesterol indexes at patietlts with CHC
and control group. Research has found disorders of protein and fat
metabolism in patients with CHC at lvhicir it should ire considered that
cataboiic processes predominate over anabolic (Table 2).

To detect bi<lenergetics changes lve examined the ratio of p1'1uf i.
acid and lactate as nlarkers of carbohydrate rnetabolisrn oxidatir.'e
stage {the rati* of aelobic and anaerohric phases), and NAD* and
1{ADiJ" leveis as nlandatorry participants cf oxidation-reduction
reactions and regulator:s of ce1l metab,olism. Llecreased n*ADH. inclex
(0.002 t 0.000i rnmol/l) rvas deterrnined in comparison lrrith controi
gr'oup (0.01+0.0005 inmolil). fhe blAD, concenrlation (0.494 t 0.03
minol/l) ivas signiticantlr,'(P<0.U5) increased at patienrs wirh CHC in
comparison r,vith normai content (Tabie 3)" An increased content of
oxidized nicotinamide coenzymes r^/as detected in patients with CHC.

Increasing in the ratio of NAD./NADH" reduces the activify
t:f NAD' dependent enzvrnes in the c1'tosol and mitochondria.
Rest*ration of dehydroxyacetonphosphate which is an intermediate
metabolite of glycolysis and gl1'crineogenesis leads to inhibition of the

tnrtovec MF CHC LF CHC Cirrhosis HCC Control group
(n=50) (n=55i (n=9) (n*3) (n=25)

A S T { u i l )  3 8 : 6 t 6 : 7 - ,  2 9 . 3 1 8 1 4 ,  4 0 : 8 1 9 2 -  4 3 : 5 r B : 7 -  1 9 . 3 r 4 . 6
A L T ( u / L )  4 0 . 4 r 8 . 5 "  2 7 . 8 x 7 . 2  3 9 . 6 + 8 . ' 1 .  3 7 . 3 + 9 . 6 *  :  2 2 J  x 4 . 6

v-GTP (u/L) 54.2 + 18.3.: 4s.3 t 16.7 4z.s + 14.g" 5.6^'3^1 2s.4 *,7.2

A P ( u / L )  1 . s z t ; o -  ,  - u r o r .  , , u ; , ; :  , l u o u -  | " t * r o o
B i l i r u b i n  2 5 . 1  t 3 . 7 7 ,  1 5 . 5 r 0 . 6 3  3 2 . 6 3 , 2 . 1 *  3 4 . 3 +  1 . 6 *  . 1 6 . 5 1 2 . 6 3

Note: *dif ferences are signif icant P<0.05.

Table ' tr :  State of marker organspecif ic enzymes in patients with CHC depending
on the form of the disease iM + rn).

Indexes MF cH; ,-, 
"*S""-ilL::Tt',:::]^_., 

conrrorgroup
(n=50)  (n=55)  (n=9)  

|  rvv  \ r  r - rJ  
(n=25)

P l i : : : :  4 . 1 r 0 . r  3 8 r 0 5  3 . e r 0 . 4  4 2 t a B  4 4 t 0 . 6
( m m o i i  l )

l l r a a c o

i^, | .r"ui.)  8.9 J 0.5. 9.3 r 0.6. 9.7 r 0.8. 9.5 r 0.7* 6.2 r 0.8.

Creatinine
i ; ; ; i / l i  51.6 t  12.4."44.5 r  9.3.  48.7 r  10.5.  46.8 + 13.4.  76.3 t7.2

T ^ + ^ l  R F ^ + ^ ; ^

, ' : : : '  " ' " ' " " '  67.3 t  s .2-  70.6 r  3.7.  s6.4 t  2.2.  76.5 r  2.8-  72.s t  6.4
tgfl.)

Aibumin (gt l)  32.4 t 4.4" 36.3 t 2.8. 30.5 r 5.2. 64.4 t 1.45. 48.4 t 3.5

?j9::1,-t '  s.1 t  0.17 z.T t0.22* 2.s t  0.3s 2.4 r 0.40. 4.6 t 0.2s(mmor / r )

Tr i ^ l r r ^o . i . l o "

;__: '_; ; """"  2.5 x0.22'  
'2 .7 + A33^ 2.6 + 0.18^ 2.8 + A.43,  1.7 r  0.26

{mmc}t / t }

*or* .d,*onces are significant P<0.05

Study ofmajor carbohydrates, proteiI1 and fat exchange metaboiites Tabte 2: state of major monitodng protsins and carbohydrctes exchange
in patients with CHC revealed disorders il1 serul,l content of ureasej mebboiites in patients with cHc.
creatinine, total protein, albomin, cholesterol, HDL and triglycerides.
There were no cbanges in glucose contert at different forms ofchronic .lvF cHc lf.gHc ci4l9s!! Hcc Normalcontenl

hepatitis C. Ur€ase was idcreased in 43%, 50% and 53% and creatinine NAo. 0.48 r 0.4' 0.36 i 0.08i o-sg r 0.12-. 9 9:-i 0-126 r o-03
wrs decrea.,ed irr 32.4q\,4t% and 36.Zon accordingly at MFCHC, | 

0.0081 0.0021 0.003 | i . ioo, * _^ ^^^^_CHC and cirrhosis. In all cases therc v'as ar itrcrcasirg in total protein NADH, ;.;t; ;:;;i; il;.; ;;;i,; 0.01 + 0.0005
and albumin contents. Thus, total protein was increased in 14.8%, NAD,/ 015* i)1
9.3%, and I8,970 in patients with t\4F CHC, LFCHC and cirrhosis. The .NA_PH? i,,iiu' .o,,.oo,u.o,19ioor i.fl. 0.0e*002

same situation was with albumin concentration: at CHC it content \aras Notet ,the ditrerence is retiabte in camparison with norr"t *ntuni,
increased in 16%. Increasing in trigiycerides contert (264 t 13.4 mg/ "the difforence ben^/een th€ groups is significant
dl) and decreasing in HDL quantity (28.2 t I.2 mg/dl) indicated lipid Tabte 3: NADI and NADH, serum concenlration in oatients with cHc tmmot,4).
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last. Increased concentratioit of NADH, compared \,vith ldAD* siows
lactate oxidation and increases the ratio of lactatelpyruvate resultirlg

in even more slor,vdou'n of glyconeogenesis. Lactate concentration
increases in the blood.

Pvruvate oxidative decarborytlation is accompanied b1' f6v61*1iott
of NAI-)Fi, lvhicir brings electrons to the r:espiratorv chain and pr:ovides
ATP svnthesis. As the ratia of NAD-/NADH, is relatively constant
in celis so the increase in NADH concentration reduces the rate of
pyrurrate decarhoxylation. Therefore, NAD*/NADH, ratio change is
an important indicator rvhich reflects the energy needs of cells that
r:egulate the rate of pyruvate oxidation decarboxl'lation. CataJltic
activity of pyruvate dehydrogenasc complex decrease s when cells have
enough f-atty acids quantitv that rve observed in our study. Deterrnined
decrease of triglycerides and HDL contents in patients u'ith CHC
explains the accelerated use of fatty acids in terms of lipids peroxide
oxidatian.

Lactate and pyruvate parameters study has found the follolving^ In
patients ofali groups lactate indexes exceeded the pararneters ofcontrol
group and arnounted 2.12 + 0.23 and 1 B9 t 0.45 mmol/i lbr MF CFIC
and LF CHC accordingly in comparison with control value (1.56 +

0.235 mmolll). Pyruvate serum indexes were significantly lo$rer than
in ihe controi group (0.056 + 0.011 rnmolll) and composed accordingly
for \, 'IF CHC ancl LF CHC 0.031 + 0.012 and 0.174 + 0.01 mmol/I.

The increase ol'Iaclale concentralion may be usecl l ike a stimuh-ls
for callagen syntiresis in fibroi:lasts, which leads to accumulation of
ccnnectirze tissue in liver and cirrhosis de.v'elopment, and on it basis
lurns Lo tumor gron' th.

Thus, the results cf mcnitoring indexes study in patients with CHC
have fbund rnultiple organ disorders of metabolic processes based on
membrane pathology.

Inhibition ol'reduction synthesis bioener:getics in human body anci
catabolic processes activation ruhich ale connected with the tension of
many organs and tissues tl'lat in tum leads to endogenous intoxicatjon.
That's ltriry rnonitoring indexes state tJeterrnination is irnportant in
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evaluation of the course severity degree at CHC according to the level
o fEI .
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