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ABSTRACT KEYWORDS
Doxorubicin (Dox) isan anthracycline antibiotic used as a single chemo- Hepatocellular carcinoma;
therapeutic agent for HCC and has been shown to produce a response Doxorubicin;
rate of about 10-15% but with no proven survival benefits. The present Patients;
work was conducted to study the biochemical alterationsin HCC patients Biochemistry.

treated with doxorubicin. The study included 30 patients with aconfirmed
diagnosis of hepatocellular carcinoma (HCC). They were divided into 3
groups. Group 1.Ten specimens of heptocellular carcinoma patients were
taken before doxorubicin treatments. Group 2.Ten specimens of
heptocellular carcinoma patients were taken one week after doxorubicin
treatment. Group 3.Ten specimens of heptocellular carcinoma patientswere
taken two weeks after doxorubicin treatment. Another ten normal volun-
teers were used as controls. Treatment schedule consists of i.v. injection
of doxorubicin at adose of 15 mg/m? weekly for 3 weeks. Ascitic fluid and
blood serum were collected for biochemical examinations. The results
showed that asciticAFP, CEA, T.LDH and LDH4, LDH5 increased signifi-
cantly inHCC patients. ALT, AST and AL P showed significantincreasein
seraof HCC patients. These biochemical parameters revealed significant
decrease in Dox treated patients. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION titisB virusinfectioninAfricaand Asaexplansthehigher
incidence of HCC inthese regions compared to west-
ern countries®. Nonetheless, theincidenceof HCCin

western countriesisexpected to increaseowingtothe

Hepatocdlular carcinoma(HCC) isoneof themost
common cancer worldwide. It accountsfor morethan

90% of all primary hepatic tumors? itsincidencein-
creaseswith ageandisfivetimesmorecommoninmen
than inwomen®®2, HCC occurs as acomplication of
hepatic cirrhosisdueto variousetiologies. Early inci-
denceof HCC in patientswith cirrhosisisestimated to
bearound 3% to 5%, The hyperendemicity of hepa-

high prevadenceof hepatitis C virusinfection that repre-
sentsahighrisk factor for HCC!,

Themost commonly used single agentsfor HCC
arethe anthracyclinesand anthragquinones, doxorubi-
cin2, 4~ epidoxorubicini*, and mitoxantrone. Doxo-
rubicin (Dox) isthefirst generation anthracyclineanti-
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biotic of wide spectrum of action. At thecd lular leve, it
isincorporated inbetween two nitric bases of double
DNA hdix, thuscausng theinhibition of DNAdependent
DNA and RNA polymerases. Thisresultsin the sup-
pression of DNA and RNA synthesisand damageto
DNA repair mechanisms?!. Dox isused assingle che-
motherapeuti c agentsand showed acons stent response
rate of morethan 109647, Nerenstone et al . reported
that theoverall responserateisapproximately 20%,
withamedian surviva of 4 months. However, inasys-
tematic review of five other randomized trias of doxo-
rubicin therapy, no significant survival effect was
discernable. Thepresent work aimstoinvestigatethe
biochemica changesin hepatocellular carcinomapa
tientstreated with doxorubicin.

MATERIALSAND METHODS

Patients

The present study was performed at the National
Cancer Institute, Cairo University,Cairo, Egypt. The
study met the criteriaof the Ethics Committee of the
Institution. Thestudy included 30 cases (24 maesand
6 femal€) had aconfirmed diagnosisof hepatocel lular
carcinoma(HCC). They weredivided into 3 groups.

Group 1

Ten specimensof heptocd lular carcinomapatients
weretaken before doxorubicin treatments.

Group 2

Ten specimensof heptocd lular carcinomapatients
weretaken oneweek after doxorubicin treatment.

Group 3

Ten specimensof heptocd lular carcinomapatients
were taken two weeks after doxorubicin treatment.
Another ten normal volunteerswere used ascontrols.

Treatment schedule

Treatment scheduleconsigsof i.v. injection of doxo-
rubicin at adoseof 15 mg/m?weekly for 3weeks. The
cycleisrepeated aslong asthe condition permitsand
thetotal doseof 500 mg/m? arenot exceeded.

Biochemical investigations

Asciticfluid sampleswere aspirated for estimation
of dpha-fetoprotein (AFP), carcinoembryonic antigen
(CEA) and lactate dehydrogenase (T.LDH) and its

isoenzymatic activities(LDH4, LDH5). Serumwasusd
for determination of akaline Phosphates (ALP),
aspirtate aminotransferase (AST) and alanine ami-
notransferase (ALT). AFPand CEA were determined
utilizing thekit of Chemiluminescence Immunoassay,
based on Tietz*! and Abeelev (1974), respectively.
T.LDH and LDH4, LDH5 activitieswere determined
according to the method of Thomasand Heng*3. ALP
was determined according to the method of Belfied and
Goldberge?. Colorimetric determination of ssrumALT
and AST activitieswasdone according to the method
of Reitman and Frankel!®,

Satistical analysis

Sigma plott system was used for data analysis.
Mean and standard error were used as descriptive
measures. ANOVA was used for comparing means of
independent groups. Pvaueissignificant if<0.05.

RESULTS

Themean ageof patientswas56.7+7.71, 65.1+
12.1,63+13.4 and 58.6+ 12.5 years in control cases,
HCC group, HCC treated with Dox for 1 week and
HCC treated with Dox for 2, respectively.

Biochemical results
AsceticAFPand CEA.

DataregardingAFPof dl groupsweresummarized
infigure 1. Incontrol cases, asciticAFPshowed amean
of (4.6+3.9 ng/ ml). InHCC beforetreatment, ascitic
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Figurel: AsciticAFP(ng/ ml)inthestudied cases.

AFP showed amean of (303.7 + 128.7 ng / ml). On
other hand, the patients after one week of treatment
showed amean (174.5+ 91.6 ng/ ml), but the patients
after two weeks of treatment showed amean (76.2+
40.1ng/ ml). Ascetic CEA showed satistically signifi-
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cant increasein malignant group compared to the cases
which used as control group (2.7+ 1.8 ng/ ml). The
highest contribution wasfrom the HCC beforetreat-
ment which showed gatigticaly sgnificantincreese (12.5
+4.7 ng/ml) compared to all other groups. The lower
valuewasfrom the HCC after two weeksof treatment
which showed statistically significant decrease (4.55+
2.11ng/ml) compared to dl other groups(figure 2).
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Figure2: Ascitic CEA (ng/ml) inthe studied cases.
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Ascetic lactate dehydrogenase and its isoenzy-
matic activities

Dataregarding LDH and itsisoenzymesof maig-
nant and control casesweresummarizedin TABLE 1.
Ascetic T.LDH and LDH4, LDH5 showed statisticaly
sgnificant increasein maignant group comparedtothe
control cases. HCC cases before treatment showed
statistically significant increase comparedto all other
groups. But thelower contribution wasfromthe HCC
after two weeks of treatment which showed statisti-
caly significant decrease compared to al other groups.

TABLE 1: Changeintotal lactatedehydrogenase(T.LDH)
and itsisoenzymatic activitiesin different cases

Treatment T.LDH LDH4 LDH5
Control 1.3+0.3 0.5+01 0.3+ .1
HCC group 196.5+27.9  26.6+3.7 21.7+2.1
HCC+1weekDox 154.5+16.5* 23.9+3.2 20.6+2.1
HCC+2weekDox 97.8+23.8** 21.2+5.0* 14.8+6.7**

(* ) Significant at P<0.05, (**) Significant at P<0.001
SerumALP,ALT andAST

In control groups, serum ALT and AST showed
meansof (32.7+59U/L)and (41.1+9.8 U/L),
respectively. Theseva uesshowed asignificant increase
inHCC groupsand themeansof ALT and AST were
(273.949.4U/L)and (342.0+45.3 U/ L), respec-
tively. On other hand, the activities of these enzymes

—=> Regulor Peper

decreased significantly in patientstreated with Dox for
two weeks (figures 3&4). Serum AL Pshowed statisti-
cally significant increasein HCC group compared to
control cases. Theactivity of ALPs gnificantly decreased
after two weeks of HCC treatment (Figure5).
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Figure3: SerumALT (U/L)inthestudied cases.
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Figure4: SerumAST (U/L) inthestudied cases.
350
300
250

200

150

100

50
o 4 -

HCC group week 1 HCC + week 2 HCC +
Dox Dox

Figure5: SerumALP(U/L)inthestudied cases.
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DISCUSSION

Hepatocd lular carcinoma(HCC) isoneof themost
common cancersworldwide®, ranksfifthinfrequency
worldwide among all malignanciesand thethird most
common cause of cancer-related death. It causesone
million deathsannualy*®. HCC comprisesdinicaly che-
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motherapy res stant tumors, and thisobservationissup-
ported by low response rates acrossawide variety of
cytotoxic agents. Themost widely used agent hasbeen
doxorubicin, bothasasingleagent and in combination
with other drugs. Anearly randomizedtrid against best
supportivethergpy showed dightly increased survival,
inthe order of weeks?.

In theobtained result, ascitic A FP showed statisti-
cally significant increasein HCC group compared to
control cases. Thisinagreement with Gadelhak et a.[
who reported that concentration of AFPwas greater
than the upper referencelimit indicatethe presence of
HCC, but values below thislevel arelessuseful be-
causethey may adso occur in chronicliver disease. AFP
isthemost popular tumour marker for hepatocel lular
carcinoma(HCC). Itisusedindiagnosisand follows
up of caseshy estimatingitsrise. It wasfound that se-
rum AFP level was elevated in 72.7 % of HCC pa-
tients, andin asciticfluid waselevated in 63.6 %. Al o,
therewasahighly significant, positivecorrelation be-
tweendevationof AFPinserumandinasciticfluid (r =
0.778). Elevation of AFPin asciticfluid isof highim-
portancein evaluation of HCC and isassignificant as
serumand runsparalle toit. Estimation of AFPin as-
aticfluidismuchmoresignificantinevauation of HCC
casesthan ascitic fluid cytology™?”. Thisprotein can di-
rectly diffusefromtheliver towardsthe peritoned cav-
ity and have molecular weight, around 70kD. Thus,
based on apossiblerel ease of AFP by the hepatic tu-
mour directly into the ascitic fluid, Khakoo et al.[*
madethe hypothesisthat asciticfluldAFPmight havea
better diagnostic value than serum AFP. A significant
decreasein AFPwasrecorded in Dox-treated patients.
Malagari et al.[*¥ reported that AFPlevel sdecreased
significantly in measurements 1 month post Dox-che-
motherapy of HCC. Yau et a.* recorded that AFP
response was defined asarel ative drop of AFP>20%
of thebaselinelevel after sorafenib treatment. AFP-
producing capacity of hepatomacells can be changed
by chemotherapeutic agents, probably through chro-
mosomal mutation?.

A significant increasein ascitic CEA wasrecorded
inHCC patients compared with control cases. showed
datidticaly sgnificant increasein maignant group com-
pared to the cases which used ascontrol group. Selli?
showed that CEA levelselevatein some patientswith
pathol ogical conditionssuch ascirrhosis (45%), pul-

monary emphysema (30%), rectal polyps (5%), be-
nign breast disease (15%), and ul cerativecolitis (15%).
Recent evidence suggeststhat CEA isacellular adhe-
sionmoleculethat may potentiateinvasion and metasta-
ss. Inthisstudy, ascetic CEA leve showed significantly
decrease after Dox treatment. Thisstudy wasrecorded
by Ku et a.*® who said that asharp decreasein serum
CEA levels(to < 50% of their pretreatment levels) af-
ter Dox treatment.

The present resultsrevea ed significant higher lev-
elsof ascitic T.LDH in the HCC group compared to
thecontrol group. Theseresultswerein agreement with
those of Gerbes et al.l® and Castaldo et al.b.
Glannoulaki et al.*?, showed that serum total LDH
activity significantly increased in the non- malignant
group and themaignant group compared to the control
group. Ascetic LDH isoenzymes (LDH4 and LDH5)
showed statistically significant increasein HCC group
compared to the control cases. Zondag and Klein
(1968) reported that one of the best characterized fea-
turesof tumor growth isthe associated dterationinthe
enzyme and isoenzyme pattern of tissuesin the host
organs. LDH isoneof theenzyme system preferentialy
produced and retained by cancer cells, being neces-
sary tomaintain tumor growth. When LDH isoenzymes
arerel eased from neopl astic tissuein serum, the LDH
isoenzymes pattern of the serum changes. Wilkinson®
reported that elevationin LDH4 and LDH5inmalig-
nant casesisdueto re-emergence of foetal pattern of
isoenzyme distribution i.e. to anaerobic (cathodal)
isoenzymewhichisafeaturemalignant transformation
in many tissues. Ascetic T.LDH, LDH4 and LDH5
showed asgnificant decrease after Dox trestment. Simi-
larly, Sunet a .Y reported that LDH s owly decreased
in HCC patientstreated with tamoxifen, suggesting a
dower, but continuous, progression of the disease after
tamoxifentrestment.

SerumALT andAST showed statistically signifi-
cantincreasein HCC group compared to control cases.
Thisresult wasin agreement with Rosalki?® who re-
corded that theAST and ALT levelsareincreased to
someextent inalmost all liver diseasessuch asviral
hepatitis, drug or toxin induced hepatic necrosisand
circulatory shock. Elevated plasmaactivitiesof AST or
ALT areregarded as sensitiveindicator of liver cells
damage®. Inthiswork, thelowest contribution of ALT
and AST wasfrom the HCC after Dox treatment. In
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agreement of thisresult, Kazuhiro et d.*4 showed that
administration of rifampicin markedly decreased ALT
andAST vauesinHCV-related liver cirrhosispatients
withahighrisk of HCC. Rifampicin hasan anti-inflam-
matory effect on hepatocytedisorder by preventing the
release of hepatic enzymes, including ALT and AST,
and indirectly suppressesliver injury by inhibiting se-
cretion of cytokines.

In present result, AL P showed statistically signifi-
cantincreasein HCC group compared to control cases..
It has been recognized that araised ALPlevel inthe
absence of jaundi ce, may be used as possible presump-
tiveevidence of HCC*3, Theactivity of ALPdecreased
after two weeksof HCC treated with Dox. Thisresult
agreeswith Mulderset a . who reported adecrease
inALPduring thefirst monthsof chemotherapy treat-
mentin HCC cases.
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