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ABSTRACT

Egypt has a very high prevalence of Hepatitis virus type C (HCV)
infection and an increasing incidence of hepatocellular carcinoma (HCC) in a
younger age group. As alcoholism is rare in Egypt, the main risk factor for
carcinogenesis in HCV infected patients is supposed to be mutation induced by
afltoxin or its metabolites in hepatocytes. The environmental exposure to
afltoxins in foods or feeds may be reflected on the level of circulating afltoxin
(AFB1) in blood. The levels of albumin-abducted AFB1 were measured using
a quantitative ELISA test in the sera of 80 Egyptian patients diagnosed as HCC,
40 HCV infected non malignant subjects and 40 healthy control individuals.
The mean value of albumin-abducted AFB1 in the sera of HCC patients was
significantly higher than the control groups (P< 0.05). Farmers coming from
rural areas had significant rise in the AFB1 compared to other patients coming
from urban areas or having other jobs (P< 0.01). The level of AFB1 was
noticed to be significantly higher in patients having multiple lesions and also in
patients presenting with tumor sizes more than 5 cm (P< 0.05). HCV antibody
and/or RNA were detected in all examined HCC patients. Exposure to
environmental aflatoxin seems to be a major risk factor for HCC in HCVinfected Egyptians. HCV chronic hepatitis could render the liver less capable
of intoxication and removal of AFB1 from the body. Then the accumulated
AFB1 may induce mutation in p53 paving the way for HCV to induce HCC.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most common malignancy in
the world complicating liver cirrhosis in most cases

(1)

. Its incidence is

increasing worldwide ranging between 3% and 9% annually (2). In Egypt, HCC
was reported to account for about 4.7% of chronic liver disease (CLD) patients
(3)

. The epidemiology of HCC is characterized by marked demographic and

geographic variations. The main risk factors of HCC are the hepatitis B (HBV)
and the hepatitis C (HCV) viruses, which together account for three quarters of
all cases worldwide (4).
HCV is a positive-stranded RNA virus which belongs to the
Flaviviridae family. HCV infection, in addition to being a major cause of
chronic liver disease, is a major cause of liver cancer (5). Egypt has one of the
highest prevalence rates of HCV infection in the world

(6)

; however, the risk

and attribution related to HCV in Egyptian patients with HCC remains
unknown. HCC is the ultimate complication of chronic HCV infection. It
occurs at an annual incidence of 1–4% in patients with HCV-related cirrhosis
(7)

. Cirrhosis appears to be the main risk factor for hepatocellular carcinoma in

HCV-infected individuals. Other known risk factors of HCC, including dietary
aflatoxin B1 (AFB1) intake, cigarette smoking or heavy alcohol consumption,
can have synergistic effects (8).
The aflatoxins including AFB1 are secondary metabolites of some strains
of the molds Aspergillus flavus and Aspergillus parasiticus species. Those
fungi may contaminate human and animal foods, such as peanuts and corn,
during plant growth and after harvest. The highest exposure to AFB1 has been

- ١٩ -

observed in parts of Africa, China, and Southeast Asia, which are also
characterized by a high incidence of HCC

(9)

. In Egypt, 2 studies had found

high content of aflatoxins both in seeds and in serum and urine of some
patients

(10, 11)

. Those studies raised the probability of high AFB1 intake in

HCV-infected individuals as the main risk factor for occurrence of HCC which
is now seen in relatively young Egyptian patients. It has been reported that
AFB1 exerts liver-specific carcinogenicity by inducing a guanine to thymine
substitution at codon 249 on the p53 gene (12). AFB1 is metabolized by the
mixed-function oxidase system to a number of hydroxylated metabolites and to
AFB1 8, 9-epoxide, which binds to DNA, and forms the promutagenic N7dG
adducts (13). AFB1 can also cause oxidative and nitrosative stress, and may
indirectly induce p53 mutations by lipid peroxidation (14).

This study was conducted to clarify the role of AFB1 as a risk factor for
developing HCC in HCV-infected Egyptian patients.

MATERIALS AND METHODS

Patient Selection:
The study included 2 groups of patients and a control group. All patients
in the study and control groups agreed to be included in the study and signed
consents after knowing what is going to be done. The Ethical Committee of
Mansoura University Hospitals approved the work protocol. The groups were:
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A. HCC patients: Eighty patients (66 male and 14 female) with HCC were
recruited

from

those

attending

the

outpatient

clinic

of

the

Gastroenterology Surgery Center at Mansoura University Hospital,
Mansoura city in Northern Egypt. Patients previously diagnosed as
HCC were selected. All of them had been diagnosed clinically and on
basis of abdominal ultrasonic examination, computerized tomography
(CT) scanning and elevated

feto-protein (AFP). Most of patients were

attending the outpatient clinic for follow up or to be evaluated for liver
transplantation. The age of the patients ranged from 45 to 68 years.
B. HCV antibody-positive individuals: Forty persons who were diagnosed
as HCV-antibody positive during blood donation were included. All of
them had normal liver function tests and ultrasonic examination
excluded the presence of HCC. The general conditions of them were
generally good and they were selected with their age between 45 and 60
to match with the HCC patient group. The male to female ratio was also
matched to the HCC patient group (32 males and 8 females).
C. Control group:

Forty persons who were HCV-antibody negative and

matched for age with both groups were selected from persons attending
the laboratory for routine investigations. The criteria of inclusion were
to be HCV-antibody negative, HBsAg negative, normal liver function
tests and abdominal ultrasonic examination revealing normal liver. The
male /female ratio was also matched to both groups (34 males and 6
females).
From all groups, blood samples were collected, sera were separated by
centrifugation, divided 1ml /tube in sterile eppindorf tubes and kept frozen at 40oC till used.
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Viral Hepatitis Markers:
A. HCV antibody detection:

The HCV antibody status was determined

using the Murex anti-HCV (Version 4) (from Murex Biotech S.A.)
according to the manufacturer’s recommendations. Only samples with
clear-cut results (positive or negative) were included in the HCV or the
control group.
B. HBs antigen detection:

The HBs antigen was tested using the

commercially available HBs Enzyme Immunoassay kit (from DiaSorin
S.R.L. Saluggia, Italy). The method is a qualitative HBsAg assay based
on the ELISA technique.
C. HBV core Total Antibody (IgG and IgM):

The HBc antibody was

tested using the Anti-HBc Reagent Pack (Vitros Immunodiagnostic
Products) for the in vitro qualitative detection of total antibody (IgG
and IgM) to hepatitis B core antigen (total anti-HBc) in human serum.
D. HCV RNA detection: HCV RNA was detected by RT-PCR using the
Biosewoom HCV PCR kit (from Biosewoom Inc. Seoul Korea). Total
RNA was prepared from serum

samples according to the

manufacturers’ instructions. RNA extraction from all samples in both
groups was done under the same conditions. In each time 20 samples
(10 samples from cases with HCC and 5 samples from HCV or control
group) were extracted to equalize conditions for both groups.

AFB1 measurement by ELISA:
The AFB1 level in serum samples was determined using the Ridascreen
Aflatoxin B1 (from R-Biopharm AG, Demstadt, Germany). The test is a
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competitive enzyme immune assay for the quantitative analysis of Aflatoxin
B1. The kit included positive controls AFB1 containing 4000, 2000, 1000, 500,
250 or 0 ng/kgm in methanol/water (10/90). For serum samples preparation,
samples were diluted 1:4 with the dilution buffer (8.75 ml sample buffer of
Ridascreen and 1.25 ml methanol). The final sample contained 10% methanol
and the dilution factor was 1:5.

Albumin measurement:
Albumin was measured in all serum samples using the Human kits for
kinetic determination of Albumin and the AUTOLAB selective access batch
auto-analyzer (from Boehringer Mannheim Lab Diagnostics) as described by
the manufacturers. The mean albumin value in mg/dl in each group was
calculated and used to get the mean AFB1/mg of albumin.

Statistical Analysis:
Statistical package for social sciences (SPSS, version 10) was used for
data management.
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RESULTS

All HCC patients were HCV antibody positive:
All patients with HCC in the studied group were HCV-antibody positive.
Although it was expected that a high percentage of HCC patients would be
infected with HCV, the 100% HCV positivity was a surprise. It should be
mentioned that selection of patients in the HCC group was done regardless to
their HCV infection status. The criteria of inclusion did not include a positive
HCV test. The RT-PCR technique to amplify and detect the presence of HCV
revealed that the HCC group had significant higher incidence of HCV viraemia
when compared to the HCV control group. The RT-PCR was positive in 56
samples (70%) in the HCC group while it was positive in 25% of the non
malignant group. Ten samples of the control group were also tested by RTPCR and all of them gave negative results as expected. Table 1 is showing the
results of HCV markers in all groups.

HBV infection was less common in HCC Egyptian patients:
Among the HCC group 6 patients were positive for HBV surface antigen.
The HCV non-malignant group and the healthy control group were negative
for the HBV surface antigen. When all samples were tested for HBV core
antibody (total IgM and IgG) the 6 HBV surface antigen positive samples and
other 12 samples were positive. HBV core IgG indicates remote infection by
the HBV. Table 1 summarizes the HCV and HBV serological markers in the
examined groups.
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Table1: Viral hepatitis markers in the studied groups

HCV Markers
HCV Ab

HCV RNA

HBV Markers
HBsAg

HBcAb

HCC group

100%

70%

7.5%

22.5%

HCV control

100%

25%

0%

0%

0%

0%

0%

0%

Healthy control

High AFB1 levels in all groups:
The absolute values of AFB1 extracted from the calculation curve showed
significant higher AFB1 concentrations in samples obtained from the HCC
group when compared with the HCV non malignant or the healthy control
group. The mean AFB1 value in the serum of healthy control group was 7.3
ppb (part per billion). Among the 40 persons included in the control group 26
persons had serum AFB1 values less than the mean value, 13 had values above
the mean but by less than 2-folds. Only one person had a high level of AFB1
reaching 3.5-fold the mean value.
In the HCV positive non-malignant group the mean value of AFB1 was
12.8 ppb which is higher than the mean value of the healthy control. Among
persons included in this group 23 persons had AFB1 values less than the mean
of the healthy control, 8 persons had values raised by less than 2-folds, 6
persons had values raised by 2 – 3 folds and 3 persons had values raised by
more than 3-fold than that of the mean value for the healthy control.
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The HCC patients group had a significant higher mean value of AFB1 in
their samples when compared to the control group (P = < 0.05). The mean
value for 79 persons was 17.9 ppb. One sample had AFB1 above the upper
limit of the curve (more than 400 ppb). If this sample is considered just 400
ppb and included the mean for the HCC group may rise to 30.4 ppb. We
preferred to exclude that sample for the more logic comparison. The mean
value of AFB1 (17.9 ppb) for the HCC group was about 2.5-fold higher than
the mean for the healthy control. It was also higher than the mean of the HCV
positive non-malignant group by about 1.4-fold. Interestingly, only 4 patients
in the HCC group had AFB1 values equal or less than the mean for the healthy
control. The other 76 patients had values of AFB1 higher than the mean of the
healthy control. Among them 26 patients had levels about 3-fold that of the
mean for healthy controls and 22 patients had elevated AFB1 level by more
than 3-fold higher than the mean value in the healthy control group. Table 2 is
showing the AFB1 levels in different groups.
Because the ELISA test is measuring the albumin-abducted AFB1, we
decided to adjust the obtained AFB1 values according to the albumin levels as
described previously

(11)

. The mean value of albumin in sera of the healthy

control group was 48 mg/ml and the adjusted AFB1 was calculated to be 0.15
ng AFB1/mg of Albumin. When the adjusted value of the HCV non malignant
group was calculated it was found to be 0.32 ng of AFB1/ mg of albumin as
the mean value of albumin level in this group was 40 mg/ml. Because the
albumin level was low among the HCC group (26 mg/ml) the adjusted mean
AFB1 was much higher in this group reaching 0.69 ng of AFB1/mg of albumin.
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Table 2 shows the adjusted AFB1 values in the studied groups which had
statistically significant differences (P = < 0.005).
Table 2: Serum levels of AFB1 in the studied groups

Serun Aflatoxin B1

Serum Aflatoxin B1

(ppb*)

(per mg of Albumin)

HCC group

17.9

0.69

HCV control

12.8

0.32

7.3

0.15

Healthy control
*ppb: part per billion.

AFB1 was higher in male farmers from rural areas:
We analyzed the difference between AFB1 levels in different patients
with HCC. Table 3 is summarizing some of the differences among different
patients according to the level of AFB1 (per mg of albumin). Farmers coming
from rural areas had significant rise in the AFB1 compared to other patients
coming from urban areas or having other jobs. The patients coming from Kafr
El-Sheikh governorate (the most north-mid area of Nile Delta) had significant
high levels of AFB1 which may be related to some environmental or
nutritional factors in this locality.
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Table 3: Serum levels of AFB1 in different HCC patients

No

%

Mean AFB1/ mg Albumin

66

82.5

0.783

P
value

Sex:
Male

< 0.05
Female

14

17.5

0.391

Rural

62

77.5

0.845

Urban

18

22.5

0.259

Dakahlia

48

60.0

0.448

Gharbia

10

12.5

0.310

Damietta

8

10.0

0.279

Kafr El-Sheikh

8

10.0

1.368

Port Saied

6

7.5

0.286

Farmer

28

35

1.408

Manual worker

10

12.5

0.389

Medical Staff

4

5

0.275

Office employee

14

17.5

0.251

House wife

10

12.5

0.442

Others

14

17.5

0.336

Residence:
<0.01

Governorate:

<0.001

Occupation:
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<0.01

AFB1 was higher in patients with large or multiple lesions:
The level of AFB1 was noticed to be significantly higher in patients
having multiple lesions and also in patients presenting with tumor size more
than 5 cm. This may be related to the effect of AFB1 as predisposing factor
affecting all the liver homogenously. Table 4 is showing these findings.

Table 4: Serum levels of AFB1 in patients with different HCC lesions

HCC lesion

No

%

Mean AFB1/ mg Albumin

P value

> 5 cm

66

82.5

0.785

< 0.05

< 5 cm

14

17.5

0.372

Single

62

77.5

0.411

Multiple

16

20.0

1.938

Diffuse

2

2.5

0.304

Size:

Multiplicity:
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<0.001

DISCUSSION

HCC represents more than 5% of all cancers in the world (1). Two major
epidemiological facts characterize this cancer; it occurs in a previously
diseased liver, and the causes of the underlying liver disease differ according to
the

geographical

distribution.

Consequently,

the

mechanisms

of

hepatocarcinogenesis and the characteristics of the tumor might vary greatly
from one part of the world to another. In Africa and Southern Asia, the role of
AFB1 and HBV infection is highly predominant.

In these regions, HCC

develops often at young age and in the absence of cirrhosis. By contrast, in
Japan, Egypt and in Southern Europe, HCV is the main cause of HCC which
occurs in older patients, nearly all of them with advanced fibrosis or cirrhosis.
Recently HCC is more frequently noticed in younger Egyptian patients and its
incidence is rising

(3)

. The cause of this rise in incidence is mainly due to

chronic hepatitis caused by the HCV. In this study all cases of HCC were
positive for HCV infection. The role played by HCV in hepatooncogenesis is
not very clear but previously we noticed that HCV core protein is activating
telomerase enzyme in cells lacking active p53 or even in hepatocytes which
enter the activated stage (15).
The role of HBV in inducing HCC in Egypt may come after that of
HCV as in our HCC group HBV surface antigen was only detected in 7.5% of
serum samples and the HBV core antibody was detected in 22.55% of all HCC
patients. HBV infection comes far behind HCV infection as a triggering virus
for HCC in Egypt.
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Exposure to environmental aflatoxin has long been implicated as a risk
factor for HCC. Studies of individual levels of aflatoxin in regions with
varying HCC risk strengthened the evidence for this association

(16)

. In one

study, AFB1 intakes in HCC patients was calculated to be 0.42 – 1.88

g/day

(17)

. The cumulative intakes up to the age of HCC diagnosis were calculated to

range from 0.13 mg/kg to 0.49 mg/kg (13 – 49 ppb), assuming a weight of 60
kg

(17)

. These levels are very similar to the level of AFB1 found in our HCC

group (17.9 ppb) while in the HCV-positive or healthy control the AFB1 level
did not exceed 13 ppb (table 2). We noticed that AFB1 levels were high in
Egyptian farmers living in rural areas which may be due to faulty storage of
grains allowing the growth of Asprigillus fungi producing the AFB1. Also it
may be related to the type of bread used in rural areas which is not usually
made daily but is made in bulks and stored for weeks or longer. Kafr El-Sheikh
governorate inhabitants had higher levels of AFB1 compared to patients
coming from different governorates. This finding may be explained by the
more humid weather in Kafr El-Sheikh or may be related to different ways of
storing grains.
AFB1 was higher in patients having multiple lesions or having lesions
larger than 5 cm when diagnosed. In patients with high AFB1 levels the
probability of more hepatocyte damage and more adverse effect on the liver
may be the cause of multiple or larger HCC lesions.
In HCV-positive non-malignant Egyptians, the levels of AFB1 was 12.8
ppb which is very near to the critical limit (13 – 49 ppb) noticed in the study by
Ming et al (17). Also the level of AFB1 in healthy controls was 7.9 ppb which is
relatively higher than expected. The higher levels of AFB1 in individuals
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infected with HCV may raise the concern that hepatitis induced by the virus
affects the metabolism of AFB1 in liver leading to more retention of the toxic
agent in sera of infected individuals. For Egyptian patients with chronic HCV
hepatitis, it seems prudent to recommend foods low in aflatoxin to prevent or
reduce the incidence of HCC.
The high prevalence of HCV in Egypt with the high detected levels of
AFB1 may pose a true risk for Egyptian HCV-infected persons to develop
HCC. HCV infection may affect the liver in early stages to make it less capable
of intoxication and removal of AFB1 from the body. Then the accumulated
AFB1 may induce mutation in p53 paving the way for HCV or other risk
factors to induce malignancy. Controlling HCV infection and implementation
of regulations to minimize the levels of AFB1 in Egyptian foods and also in
materials used for feeding chicken or cattle in meat farms may help to lower
the incidence of HCC in Egypt.
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ﻧﺴﺒﺔ اﻷﻓﻼﺗﻮآﺴﲔ ﰲ اﳌﺼﻞ آﻤﺆﺷﺮ ﳊﺪوث ﺳﺮﻃﺎن اﻟﻜﺒﺪ
ﰲ اﳌﺼﺮﻳﲔ اﳌﺼﺎﺑﲔ ﺑﻌﺪوى اﻟﻔﲑوس اﻟﻜﺒﺪي "ﺳﻲ"
«@ @QÖŒŠ@ô–@‡à«@NRlbçìÛa@‡jÇ@‡à«@NQ•a‹ÐÛa@ÖŒa‹Ûa‡jÇ@‡à
@ @@NRóà›a@Œbè§a@òya‹u@×‹ßë@QòîjİÛa@òÇbä¾aë@bîuìÛìîië‹Øî¾a@áÓ
×@ @NñŠì—ä¾a@òÈßbu@kİÛa@òîÜ

اﳌﻠﺨﺺ اﻟﻌﺮﰉ

ﻻرﺗﻔﺎع ﻧﺴﺒﺔ اﻹﺻﺎﺑﺔ ﺑﻌﺪوى اﻟﻔﻴﺮوس اﻟﻜﺒﺪي "ﺱﻲ" أﺻﺒﺢ ﻣﻦ اﻟﺸﺎﺋﻊ اآﺘﺸﺎف ﺣﺎﻻت ﻋﺪیﺪة
ﻣﻦ ﺱﺮﻃﺎن اﻟﻜﺒﺪ ﺑﻴﻦ اﻟﻤﺼﺮیﻴﻦ ﻓﻲ أﻋﻤﺎر ﺻﻐﻴﺮة ﻧﺴﺒﻴﺎ .وﻟﻤﺎ آﺎن ﺗﻨﺎول اﻟﻜﺤﻮﻟﻴﺎت ﻻ یﺸﻜﻞ ﺧﻄﻮرة
ﻓﻲ ﻣﺼﺮ ﻣﻘﺎرﻧﺔ ﺑﺪول أﺧﺮى ﻓﺎن اﻻﺣﺘﻤﺎل اﻷآﺒﺮ ﻟﺤﺪوث ﺱﺮﻃﺎن اﻟﻜﺒﺪ ﻗﺪ یﻜﻮن اﻟﺘﻐﻴﺮ اﻟﺠﻴﻨﻰ اﻟﻨﺎﺗﺞ
ﻋﻦ ﺗﻌﺮض اﻟﻤﺮﺿﻰ اﻟﻤﺼﺮیﻴﻦ ﻟﺠﺮﻋﺎت زاﺋﺪة ﻣﻦ اﻷﻓﻼﺗﻮآﺴﻴﻦ ﻓﻲ ﻃﻌﺎﻣﻬﻢ ﻣﺒﺎﺵﺮة أو ﻓﻲ أﻋﻼف
اﻟﺪواﺝﻦ واﻟﺤﻴﻮاﻧﺎت اﻟﻤﻨﺘﺠﺔ ﻟﻠﺤﻮم.
وﻗﺪ ﺗﻢ ﻓﻲ هﺬا اﻟﺒﺤﺚ ﻗﻴﺎس ﻣﻨﺴﻮب اﻷﻓﻼﺗﻮآﺴﻴﻦ ﺑﺎﺱﺘﺨﺪام اﺧﺘﺒﺎر اﻟﻴﺰا آﻤﻲ ﻓﻲ أﻣﺼﺎل ٣
ﻣﺠﻤﻮﻋﺎت ﻣﻦ اﻟﻤﺼﺮیﻴﻦ .اﻟﻤﺠﻤﻮﻋﺔ اﻷوﻟﻰ ﺵﻤﻠﺖ  ٨٠ﻣﺮیﻀﺎ ﺑﺴﺮﻃﺎن اﻟﻜﺒﺪ واﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﻴﺔ
ﺵﻤﻠﺖ  ٤٠ﺵﺨﺼﺎ ﻣﺼﺎﺑﺎ ﺑﻌﺪوى اﻟﻔﻴﺮوس اﻟﻜﺒﺪي "ﺱﻲ" دون وﺝﻮد أي أﻋﺮاض أو ﻋﻼﻣﺎت ﻣﺮﺿﻴﺔ
ﺑﻴﻨﻤﺎ اﺵﺘﻤﻠﺖ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻟﺜﺔ اﻟﻀﺎﺑﻄﺔ ﻋﻠﻰ  ٤٠ﺵﺨﺼﺎ ﺻﺤﻴﺤﺎ.
ووﺝ ﺪت اﻟﺪراﺱ ﺔ ارﺗﻔﺎﻋ ﺎ ﻣﻠﺤﻮﻇ ﺎ ﻟﻸﻓﻼﺗﻮآﺴ ﻦ ﻓ ﻲ أﻣﺼ ﺎل ﻣﺮﺿ ﻰ ﺱ ﺮﻃﺎن اﻟﻜﺒ ﺪ ﻋﻨ ﻪ ﻓ ﻲ
اﻟﻤﺠﻤﻮﻋﺔ اﻟﻀﺎﺑﻄﺔ وآﺬﻟﻚ ﻓﻲ اﻟﻤﺼﺎﺑﻴﻦ ﺑﻌﺪوى اﻟﻔﻴﺮوس اﻟﻜﺒﺪي "ﺱﻲ" .وزادت اﻷهﻤﻴ ﺔ اﻹﺣﺼ ﺎﺋﻴﺔ
ﻓﻲ اﻟﺰارﻋﻴﻦ اﻟﻘﺎدﻣﻴﻦ ﻣﻦ اﻟﺮیﻒ اﻟﻤﺼﺮي وآﺬﻟﻚ ﻓﻲ اﻟﻤﺼﺎﺑﻴﻦ ﺑﺄورام ﻣﺘﻌﺪدة أو ﺑﻮرم آﺒﻴﺮ اﻟﺤﺠﻢ.
وﺗﻮﺻﻠﺖ اﻟﺪراﺱﺔ إﻟﻰ اﺣﺘﻤﺎل أن یﻜﻮن اﻟﺘﻌﺮض ﻟﻸﻓﻼﺗﻮآﺴﻴﻦ ﻓﻲ ﻏﺬاء اﻟﻤﺼﺮیﻴﻦ ﻣ ﻦ اﻟﻌﻮاﻣ ﻞ
اﻷﺱﺎﺱ ﻴﺔ ﻟﻺﺻ ﺎﺑﺔ ﺑﺴ ﺮﻃﺎن اﻟﻜﺒ ﺪ ﺧﺎﺻ ﺔ ﻓ ﻲ اﻷﺵ ﺨﺎص اﻟﻤﺼ ﺎﺑﻴﻦ ﺑﻌ ﺪوى اﻟﻔﻴ ﺮوس اﻟﻜﺒ ﺪي "ﺱ ﻲ"
ﺣﻴﺚ ﺗﻘﻞ آﻔﺎءة اﻟﻜﺒﺪ ﻓﻲ ﺗﺨﻠﻴﺺ اﻟﺠﺴﻢ ﻣﻦ اﻷﻓﻼﺗﻮآﺴﻴﻦ ﻓﺘﺰداد ﻧﺴﺒﺘﻪ ﻓﻲ اﻟﺪم ویﺆدى إﻟﻰ ﺗﻐﻴﺮ ﺝﻴﻨﻰ
ﻓﻲ ﺧﻼیﺎ اﻟﻜﺒﺪ یﺠﻌﻠﻪ ﻣﻬﻴﺌﺎ ﻟﺤﺪوث اﻟﺴﺮﻃﺎن.

- ٣٦ -

اﻟﺘﻘﺮﻳﺮ اﻟﻨﻬﺎﺋﻰ
 " Z@Êë‹“¾a@æaìäÇدراﺱﺔ ﺗﺄﺙﻴﺮ اﻷﻓﻼﺗﻮآﺴﻦ آﻌﺎﻣﻞ ذو ﺧﻄﻮرة ﻓﻰ إﺣﺪاث ﺱﺮﻃﺎن اﻟﻜﺒﺪ "

@ @@•a‹ÐÛa@‡à«@ÖŒa‹Ûa@‡jÇ@‡à«@O†Nc@Z@óîö‹Ûa@sybjÛa@ág
@Z@óîö‹Ûa@sybjÛa@òÐîÃëأﺱﺘﺎذ ﺑﻘﺴﻢ اﻟﻤﻴﻜﺮوﺑﻴﻮﻟﻮﺝﻴﺎ واﻟﻤﻨﺎﻋﻪ اﻟﻄﺒﻴﺔ ﺑﻜﻠﻴﺔ اﻟﻄﺐ
 -١ﺗﻢ ﺗﺠﻤﻴﻊ ﻋﻴﻨﺎت دم ﻣﻦ ﺣﺎﻻت ﻣﺼﺎﺑﺔ ﺑﺴﺮﻃﺎن اﻟﻜﺒﺪ آﻤﺎ ﺗﻢ ﺗﺠﻤﻴﻊ ﻋﻴﻨ ﺎت ﻣ ﻦ ﺣ ﺎﻻت ﻣﺼ ﺎﺑﺔ
ﺑﻌﺪوى اﻟﻔﻴﺮوس اﻟﻜﺒﺪى  Cوﺣﺎﻟﺘﻬﻢ اﻟﺼﺤﻴﺔ ﻣﺴﺘﻘﺮة وﺝﻤﻴﻌﻬﻢ ﻟﻴﺲ ﻟ ﺪیﻬﻢ دﻻﺋ ﻞ ﻋ ﻦ إﺻ ﺎﺑﺔ
اﻟﻜﺒﺪ ﺑﺄى أورام وآ ﺬﻟﻚ ﺗ ﻢ ﺗﺠﻤﻴ ﻊ ﻋﻴﻨ ﺎت ﻣ ﻦ ﺣ ﺎﻻت ﺻ ﺤﻴﺤﺔ ﻏﻴ ﺮ ﻣﺼ ﺎﺑﺔ ﺑﻌ ﺪوى اﻟﻔﻴ ﺮوس
اﻟﻜﺒﺪى  Cأو اﻟﻔﻴﺮوس اﻟﻜﺒﺪى B
 -٢ﺗﻢ ﻗﻴﺎس ﻧﺴﺒﺔ اﻷﻓﻼﺗﻮآﺴﻦ  Bاﻟﻤﺮﺗﺒﻂ ﺑ ﺎﻻﻟﺒﻴﻮﻣﻴﻦ ﻓ ﻰ أﻣﺼ ﺎل اﻟﻤﺠﻤﻮﻋ ﺎت اﻟﺜﻼﺙ ﺔ وﻗ ﺪ وﺝ ﺪ
أن ﻧﺴﺒﺔ اﻷﻓﻼﺗﻮآﺴﻦ ﻣﺮﺗﻔﻌﺔ ﺑﺼ ﻔﺔ ﻋﺎﻣ ﺔ ﻓ ﻰ ﺝﻤﻴ ﻊ اﻟﻤﺠﻤﻮﻋ ﺎت وإن آﺎﻧ ﺖ أﻋﻠ ﻰ آﺜﻴ ﺮًا ﻓ ﻰ
ﻣﺠﻤﻮﻋﺔ ﺱ ﺮﻃﺎن اﻟﻜﺒ ﺪ )ﻣﺘﻮﺱ ﻂ  (١٧.٩ PPbواﻟﻤﺠﻤﻮﻋ ﺔ اﻟﻤﺼ ﺎﺑﺔ ﺑ ﺎﻟﻔﻴﺮوس اﻟﻜﺒ ﺪى C
)ﻣﺘﻮﺱﻂ  (١٢.٨PPbﻋﻨﻬﺎ ﻓﻰ ﻣﺠﻤﻮﻋﺔ اﻟﻜﻨﺘﺮول )ﻣﺘﻮﺱﻂ  . ( ٧.٣PPbوﻋﻨﺪ ﺣﺴﺎب آﻤﻴ ﺔ
اﻷﻓﻼﺗﻮآﺴ ﻦ ﺑﺎﻟﻨﺴ ﺒﺔ ﻟﻸﻟﺒﻴ ﻮﻣﻴﻦ ﻟ ﻮﺣﻆ أن اﻟﻨﺴ ﺒﺔ ﻓ ﻰ اﻷﺵ ﺨﺎص اﻷﺻ ﺤﺎء / ٠.١٥ﻣﺠ ﻢ
وﻟﻸﺵﺨﺎص اﻟﻤﺼﺎﺑﻴﻦ ﺑﻌﺪوى اﻟﻔﻴﺮوس  /٠.٣٢ Cﻣﺠ ﻢ وﻟﺤ ﺎﻻت ﺱ ﺮﻃﺎن اﻟﻜﺒ ﺪ  /٠.٦٩ﻣﺠ ﻢ
وهﻮ ﻓﺮق هﺎم إﺣﺼﺎﺋﻴ ًﺎ .
 -٣ﺗﻢ ﻓﺤﺺ آﻞ ﻋﻴﻨﺎت اﻟﺪم ﻟﺪاﻻت اﻹﺻﺎﺑﺔ ﺑﺎﻟﻔﻴﺮوﺱﺎت اﻟﻜﺒﺪیﺔ اﻟﻨﻮع  Cواﻟﻨﻮع  Bوﻗﺪ وﺝﺪ أن
آﻞ ﺣﺎﻻت ﺱﺮﻃﺎن اﻟﻜﺒﺪ ﻓﻰ اﻟﻌﻴﻨﺎت اﻟﺘﻰ ﺗﻢ ﻓﺤﺼﻬﺎ ﻣﺼﺎﺑﺔ ﺑﻌﺪوى اﻟﻔﻴﺮوس اﻟﻜﺒﺪى  Cﺑﻨﺴ ﺒﺔ
 %١٠٠ﺑﻴﻨﻤ ﺎ آﺎﻧ ﺖ ﻣﻌ ﺪل اﻹﺻ ﺎﺑﺔ ﺑ ﺎﻟﻔﻴﺮوس  Bآﺎﻟﺘ ﺎﻟﻰ  %١٥ :ﻣﻮﺝﺒ ﺔ  HBS Agو
 %٤٥ﻣﻮﺝﺒﺔ ﻟﻸﺝﺴﺎم اﻟﻤﻀﺎدة .HBcAb
 -٤ﺗﻢ ﻋﻤﻞ ﺗﺤﻠﻴﻞ  PCRﻟﻤﻌﺮﻓﺔ ﻣﺪى ﻧﺸﺎط اﻟﻔﻴﺮوس اﻟﻜﺒﺪى  Cﻓﻰ اﻟﻤﺠﻤﻮﻋﺎت اﻟﻤﺨﺘﻠﻔﺔ ووﺝ ﺪ
أن اﻟﻔﻴﺮوس اﻟﻜﺒ ﺪى  Cﻣﻮﺝ ﻮد ﻓ ﻰ اﻟﻌﻴﻨ ﺎت اﻟﻤﺼ ﺎﺑﺔ ﺑﺴ ﺮﻃﺎن اﻟﻜﺒ ﺪ ﺑﻨﺴ ﺒﺔ  %٣٢.٥ﺗﻘﺮیﺒ ًﺎ
ﺑﻴﻨﻤﺎ آﺎن اﻟﻔﻴﺮوس ﻣﻮﺝ ﻮد ﻓ ﻰ اﻟﺤ ﺎﻻت اﻟﻤﺼ ﺎﺑﺔ ﺑﻌ ﺪوى اﻟﻔﻴ ﺮوس اﻟﻜﺒ ﺪى  Cﺑﻨﺴ ﺒﺔ %٢٥
وهﻮ ﻓﺮق ﻏﻴﺮ ﻣﻬﻢ إﺣﺼﺎﺋﻴ ًﺎ .
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 -٥أﺙﺒﺘﺖ اﻟﺪراﺱﺔ أن أه ﻢ اﻟﻌﻮاﻣ ﻞ اﻟﻤﺆدی ﺔ إﻟ ﻰ زی ﺎدة ﺣ ﺪوث ﺱ ﺮﻃﺎن اﻟﻜﺒ ﺪ ﻓ ﻰ اﻟﻌﻴﻨ ﺎت اﻟﺘ ﻰ ﺗ ﻢ
ﻓﺤﺼﻬﺎ هﻰ :
أ-

اﻹﺻﺎﺑﺔ ﺑﺎﻟﻔﻴﺮوس اﻟﻜﺒﺪى .C

ب -ازدیﺎد ﻧﺴﺒﺔ اﻷﻓﻼﺗﻮآﺴﻦ ﻓﻰ اﻟﺴﻴﺮم .
ج -اﻟﻌﺪوى اﻟﻤﺼﺎﺣﺒﺔ ﺑﺎﻟﻔﻴﺮوس اﻟﻜﺒﺪى  Bﻣﻊ اﻟﻔﻴﺮوس اﻟﻜﺒﺪى . C
 -٦أﺙﺒﺘ ﺖ اﻟﺪراﺱ ﺔ ارﺗﻔ ﺎع ﻧﺴ ﺒﺔ اﻷﻓﻼﺗﻮآﺴ ﻦ ﻓ ﻰ ﺝﻤﻴ ﻊ اﻟﻤﺠﻤﻮﻋ ﺎت اﻟﺘ ﻰ ﺗ ﻢ ﻓﺤﺼ ﻬﺎ ﺑ ﺪرﺝﺎت
ﻣﺨﺘﻠﻔﺔ ﻣﻤﺎ یﻠﻔﺖ اﻟﻨﻈﺮ ﻟﻀﺮورة اﻻﻧﺘﺒﺎﻩ ﻟﻤﺘﺎﺑﻌﺔ أﺱ ﺒﺎب ذﻟ ﻚ وأهﻤﻴ ﺔ ﻗﻴ ﺎس ﻧﺴ ﺒﺔ ه ﺬﻩ اﻟﻤ ﺎدة
اﻟﺴﺎﻣﺔ ﻓﻰ اﻷﻏﺬیﺔ واﻟﺤﺒﻮب اﻟﻤﺘﺎﺣﺔ ﻟﻼﺱﺘﻬﻼك اﻟﺒﺸﺮى أو اﻟﻤﺴﺘﺨﺪﻣﺔ ﻓﻰ أﻋﻼف اﻟﺤﻴﻮاﻧ ﺎت
واﻟﺪواﺝﻦ اﻟﺘﻰ یﺴﺘﻬﻠﻜﻬﺎ اﻟﻤﺼﺮیﻮن .
 -٧ﻟ ﻮﺣﻆ ارﺗﻔ ﺎع ﻧﺴ ﺒﺔ اﻷﻓﻼﺗﻮآﺴ ﻴﻦ ﻓ ﻰ ﻣﺠﻤﻮﻋ ﺔ اﻟﻤﺮﺿ ﻰ اﻟ ﺬیﻦ یﺴ ﻜﻨﻮن اﻟﺮی ﻒ اﻟﻤﺼ ﺮى
ویﻌﻤﻠﻮن ﺑﻤﻬﻨﺔ اﻟﺰراﻋﺔ ﺧﺎﺻﺔ ﻓﻰ ﻣﺤﺎﻓﻈﺔ آﻔﺮ اﻟﺸﻴﺦ وذﻟﻚ ﻗﺪ یﻜﻮن ﻧﺎﺗﺠ ًﺎ ﻋﻦ ﺱ ﻮء ﺗﺨ ﺰیﻦ
اﻟﺤﺒﻮب ﻓﻰ اﻟﺮیﻒ اﻟﻤﺼﺮى أو ﺑﻌﺾ اﻷﻧﻤﺎط اﻟﻐﺬاﺋﻴﺔ ﻣﺜﻞ اﻟﺨﺒ ﺰ اﻟﻤﺨﺒ ﻮز ﻓ ﻰ اﻟﻤﻨ ﺎزل واﻟ ﺬى
یﺨﺘﺰن ﻟﻔﺘﺮات ﻃﻮیﻠﺔ ﻧﺴﺒﻴ ًﺎ .
 -٨آﻤﺎ ﻻﺣﻈﺖ اﻟﺪراﺱﺔ ارﺗﻔﺎع ﻧﺴﺒﺔ اﻷﻓﻼﺗﻮآﺴﻴﻦ ﻓﻰ اﻟﺤﺎﻻت اﻟﻤﺼﺎﺑﺔ ﺑﺄورام ﻣﺘﻌﺪدة وآﺬﻟﻚ ﻓ ﻰ
اﻟﻤﺮﺿﻰ اﻟﺬیﻦ ﻟﺪیﻬﻢ أورام ﺗﺰیﺪ ﻋﻦ ٥ﺱ ﻢ ﻓ ﻰ ﻗﻄﺮه ﺎ وه ﺬا ﻗ ﺪ آ ﻮن ﺑﺴ ﺒﺐ ﺗﻌﺮﺿ ﻬﻢ ﻟﻜﻤﻴ ﺎت
أآﺒﺮ ﻣﻦ اﻷﻓﻼﺗﻮآﺴﻴﻦ ﻧﺘﺞ ﻋﻨﻬﺎ اﻧﺘﺸﺎر اﻟﻮرم وزیﺎدة ﺣﺠﻤﻪ .

@ @MZ@pbî–ìnÛa
 -١ﺗﻮﻋﻴ ﺔ اﻟﻤ ﻮاﻃﻨﻴﻦ اﻟﻤﺼ ﺮیﻴﻦ ﻟﺘﺠﻨ ﺐ اﺱ ﺘﺨﺪام ﺑﻌ ﺾ اﻟﺤﺒ ﻮب أو اﻷﻏﺬی ﺔ اﻟﺘ ﻰ ﺗﺤﺘ ﻮى ﻋﻠ ﻰ
اﻷﻓﻼﺗﻮآﺴﻴﻦ .
 -٢إﺻ ﺪار ﺗﺸ ﺮیﻌﺎت ﻟﺘﺤﺪی ﺪ أﻗﺼ ﻰ ﻧﺴ ﺒﺔ ﻣﺴ ﻤﻮﺣﺔ ﻣ ﻦ اﻷﻓﻼﺗﻮآﺴ ﻴﻦ ﻓ ﻰ اﻷﻃﻌﻤ ﺔ وﺣﺘ ﻰ ﻓ ﻰ
اﻷﻋﻼف اﻟﺘﻰ ﺗﺴﺘﺨﺪم ﻓﻰ ﻣﺰارع اﻟﺪواﺝﻦ أو اﻷﺱﻤﺎك أو اﻷﺑﻘﺎر .
 -٣إرﺵﺎد اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﻴﻦ ﺑﻌﺪوى اﻟﻔﻴﺮوس اﻟﻜﺒﺪى  Cﻟﻀﺮورة اﻟﻤﺘﺎﺑﻌﺔ ﺣﺘﻰ یﺘﻢ ﺗﺸﺨﻴﺺ أى
أورام آﺒﺪیﺔ ﻓﻰ ﻣﺮﺣﻠﺔ ﻣﺒﻜﺮة ﻣﻤﺎ ﻗﺪ یﺴﻬﻞ ﻣﻦ ﻋﻼﺝﻬﺎ .
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@ @MZ@pbÃìzÜß
 -١ﻟﻢ ﻧﺘﻤﻜﻦ ﻣﻦ ﺗﻮﺱﻴﻊ اﻟﺪراﺱﺔ ﻟﺘﺸﻤﻞ أﻋﺪاد أآﺒﺮ ﻣﻦ اﻟﻤﺮﺿﻰ أو اﻟﺤ ﺎﻻت اﻟﻀ ﺎﺑﻄﺔ ﺿ ﻐﻄ ًﺎ
ﻟﻠﻨﻔﻘﺎت .
 -٢ﺗﺨﻔﻴﺾ ﻣﻴﺰاﻧﻴﺔ اﻟﻤﺸﺮوع اﻟﺒﺤﺜﻰ وﺻﺮﻓﻬﺎ ﻋﻠﻰ دﻓﻌﺎت ﻣﺘﻔﺮﻗﺔ ﺝﻌﻞ ﻣﻦ اﻟﺼﻌﺐ اﻟﺤﺼﻮل
ﻋﻠﻰ آﻞ اﻟﻤﻮاد اﻟﻼزﻣﺔ ﻹﺝﺮاء اﻟﺘﺠﺎرب اﻟﻤﺮﺗﺒﻄﺔ ﻓﻰ اﻟﻮﻗﺖ اﻟﻤﻨﺎﺱﺐ .
 -٣ﺗﺄﺝﻴﻞ ﺻﺮف ﻣﻜﺎﻓﺂت اﻟﻌﺎﻣﻠﻴﻦ واﻟﻔﻨﻴﻴﻦ اﻟﻤﺴﺎﻋﺪیﻦ ﻓﻰ اﻟﻤﺸﺮوع اﻟﺒﺤﺜﻰ ﻟﻨﻬﺎیﺔ اﻟﻤﺸ ﺮوع
یﺆدى إﻟﻰ ﻓﺘﻮر ﻧﺸﺎﻃﻬﻢ واهﺘﻤﺎﻣﻬﻢ ﺗﺪریﺠﻴ ًﺎ .

- ٣٩ -

