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We investigated the changes in plasma cholesterol, triglyceride, LDL-Cholesterol (LDL-C), VLDL-Cholesterol (VLDL-C), 
HDL-Cholesterol (HDL-C) levels in the patients with Hepatitis B virus (HBV) infection, hepatitis C virus (HCV) infection, 
chronic active hepatitis, or chronic persistent hepatitis. In addition, we investigated the change in plasma Apo-A1 and 
Apo-B in 30 patients with chronic active hepatitis. Thirty patients with HBV infection, 14 patients with HCV infection, 44 
patients with chronic active hepatitis, 13 patients with chronic persistant hepatitis and 34 controls with maching ages 
and sexes enroled the study. Age range was 25-34 years. As a result, we have determined a decrease in the levels of 
total cholesterol, LDL-C, VLDL-C, triglycerides, and increase in HDL-C levels in all the patient groups. Additionally, 
Apo-A1 and Apo-B levels were decreased in patients with chronic active hepatitis [Turk J Med Res 1996; 14(3): 106-
109] 
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The apoprotein component of the lipoproteins has an 
important role in the transportation of cholesterol, pos-
pholipids and triglycerides in blood. The amount, c o m ­
position and synthesis of plasm lipoproteins are in 
f luenced by various factors in hepatic d iseases (1). He­
patocellular diseases are with increases in both tri­
glycerides and LDL-cholesterol levels which is more 
prominent in the latter. 

The insufficiency in the synthesis of apoproteins 
can cause defects in hepatic clearances of V L D L and 
triglycerides (2). 

Some studies have reported apolipoproteins and 
LDL receptors are supressed in hepatic diseases and 
increased in the number in the case of regeneration (3). 
There are several studies focused on the changes in 
lipid profils in hepatic d iseases. Some studies report 
cholesterol and phosphol ipids are metabolized in dif­
ferent ways (2). It was also reported that apoprotein H 
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and annexin V on the surface of hepatocyte may have 
role on the onset of infection by facilitating the binding 
of 5 protein of H B s A g to the membrane of hepatocyte 
(4). 

A patient, we have followed up from ischemic 
heart disease, had stenosis of 80 percent or more in 
right coronary artery screened by angiography. Steno­
sis was reggressed to 3 0 % by angioplasty. The patient 
who had been negative for H B s A g before angioplasty 
was found to be positive for H B s A g 3 months after an­
gioplasty. Control angiography that was performed 
one year later showed near-total opening in stenotic lu­
men and better lamined surfaces in the distal parts of 
it. This inspired us to study the lipid fractions of serum 
in patients with hepatitis to see whether the chan-ges 
in patients with viral hepatitis have anti-atherogenic ef­
fects. 

MATERIALS AND METHODS 

One hundred one patients, 30 with hepatitis B infection 
(18 males, 12 females), 14 with hepatitis C (8 males, 6 
females), 44 with chronic active hepatitis (25 males, 19 
females), 13 with chronic persistant hepatitis were in­
cluded in the study. 

Turk J Med Res 1996; 14 (3) 



THE CHANGES OF PLASMA LIPOPROTEINS IN PATIENT WITH VIRAL HEPATITIS 107 

Thirtyfour people with matching ages sexes 
weight were taken as controls. Patients with any dis­
ease which might affect the results were excluded 
from the study. 

Fasting blood samples were obtained from the 
patients and kept at-27°C in deep freeze after extrac­
tion of p lasm. 

Diagnosis of H B V infection and H C V infection 
were based on anti H C V IgM positivity, anti H B C A g 
IgM positivity, HBsAg positivity and high levels of ALT. 
Diagnosis of chronic active hepatitis and chronic per­
sistent hepatitis were based on the histopathologic ex­
amination of the needle biopsy of liver. 

Levels of cholesterol and triglycerides were de­
termined by enzymatic methods and that of HDL-
cholesterol by heparine-Manganese chloride sedi ­
mentation method defined by Berstein and Samaille. 
Level of LDL-cholesterol was estimated by the formula 
of LDL-cholesterol = total cholesterol- (HDL+VLDL), 
and V L D L by the division of triglycerides level by five. 

po-A1 and A p o - B levels were determined by ne­
phelometric immunoassay with Behring Nephelo-meter 
100 apperatus. 

The results were analyzed by Student 's t-test and 

Mann Whitney U test. 

RESULTS 

There was no significant difference between patient 
and control groups in comparison of their ages, sexes 
and weight. Mean values of data for both groups are 
shown in Table 1. 

Cholesterol levels were lower in patient groups, 
notably in chronic active hepatitis (CAH) patients, than 
that of control group. Triglyceride levels also tended to 
be lower in patients groups. 

HDL-cholesterol levels were increased in all the 
patient groups, especial ly in the group of patients with 
H C V infection. 

T a b l e l . The mean values of data for both control and patients groups (mg/dl). 

Parameters Control HBV Inf. HCV Inf. CPH CAH 

(n:34) (n:30) (n:14) (n:13) (n:44) 

Age 34.42±12.58 32.19±14.40 35.62±11.95 34.83±13.45 36.41 ±12.31 

Weight 67.19±19.73 62.41±18.11 66.90±16.23 69.18±15.71 61.93±17.73 

Cholesterol 208.11 ±31.00 190.16±54.00 203±54 192.80±39.00 181.08±33.60 

Triglycerides 190.02±84.00 155.83±83.00 163.46±83.6 126.1±50.4 102.55±41.10 

HDL 37.55±6.40 40.66±11.10 49.4±5.2 38.6±4.9 45.17±1.00 

LDL 138.4±27.4 119.33±58.60 122.6±54.6 133.5±39.3 115.42±34.40 

VLDL 38.4±17.4 31.08±16.00 32.6±17 25.2±15.3 20.4±8.1 

HBV: hepatitis B virus, HCV: hepatitis C virus, CPH: Chronic (Persistent hepatitis, CAH: chronic active hepatitis 

Table2. The mean values chronic active hepatitis and control groups (mg/dl). 

Parameters CAH group 
(n=30) 

Control Group 
(n=34) 

Cholesterol 183.08±33.60 208.11 ±53.40 p>0.08 

Triglycerides 102.55±41.10 190.02±84.00 p<0.001 

HDL-Cholesterol 47.37±10.41 37.55±6.40 p<0.001 

LDL-Cholesterol 112.64±33.90 138.52±27.40 p<0.005 

VLDL-Cholesterol 20.6±8.2 38.4±7.4 p<0.001 

Apo-A1 76.92±37.40 146.32±17.40 p<0.001 

Apo-B 82.96±35.00 138.5±27.3 p<0.001 

CAH: chronic active hepatitis 
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LDL-cholesterol levels were decreased in all the 
patient groups especially in C A H paients. 

Though cholesterol and triglyceride levels de­
creased lesser in C A H patients than chronic persistent 
hepatitis (CPH) patients, it was not signifiant (p>0.05). 
HDL increased higher (p<0.05) and LDL decreated 
lower (p<0.005) in C A H patients cholesterol and trip-
lycerides levels lower in H B V group compeved to the 
H C V group (p>0.5). HDL levels, thouph not significant, 
were higher in H C V group and LDL was lower in H B V 
group (p>0.05). 

Cholesterol levels were lower in C A H group c o m ­
pared to that of group with H C V infection (p>0.05). The 
decrease was more significant in triglycerides (p<0.01). 
HDL was insignificantly higher in H C V group (p>0.1), 
and LDL insignificantly lower in C A H group (p>0.5). 

Compar ison of C A H group with group with H B V 
infection disclosed lower cholesterol levels in C A H 
group (p<0.05) along with a more significant decrease 
in triglycerides (p<0.005). HDL increase was s ig­
nificantly higher in HBVi group in (p<0.05) and LDL was 
significantly lower in C A H group (p>0.5). 

Both cholesterol and triglycerides were lower in 
C P H group than that of group infected by H C V (p>0.1). 
HDL was higher (p<0.005) and LDL was lower in group 
with H C V infection (p>0.1). 

Cholesterol levels were similiar in C P H group and 
group with H B V infection. Triglycerides were lower in 
C P H group (p<0.05). H D L cholesterol was higher 
(p<0.05) and L D L was insignificantly lower in HBV 
group (p>0.5). 

Apo-A1 and A p o - B levels of controls and C A H 
group, which was determined in only 30 patients with 
C A H , are shown in Table 2. Mean value for apo-A1 
was 76.92±37.4 in C A H group and 146.32±17.4 in con­
trol group (p<0.001). Mean value for apo-B was 
89.96±35 in C A H group and 138.5±27.3 in control 
group. 

DISCUSSION 

Liver has an important role in the metabolism of lipids. 
The amount, composit ion and structure of p lasma li­
poproteins vary depending on various factors in liver 
diseases. Decreases in HDL and VLDL levels de­
pending on the decrease in the activity of plasma 
lecithin cholesterol acyl transferase (LCAT) in acute 
and chronic hepatic diseases and increased in levels of 
LDL and triglycerides were reported (1). B lipoproteins 

that bind to viral particles may facilitate the viral in­
fection of hepatocytes by behaving as if the L D L re­
ceptors were l igands for hepatocytes (5). 

Goa l et a l . reported that they determined the tri­
glyceride levels to be increased in patients with viral 
hepatitis and following the recovery the levels dec ­
reased to the normal levels (6). They determined LDL 
cholesterol level to be increased, V L D L level to be de­
creased and no significant change in cholesterol level. 
They suggested the decrease in H D L might be a prog­
nostic criterion in patients with viral hepatitis. Carre et 
al. determined the levels of apoprotein B and plasma 
cholesterol decrease in patients with chronic viral hep­
atitis (7). 

We determined decreases in cholesterol, tri­
glycerides, LDL, VLDL, apo-A1 and apo-B levels and 
increase in H D L levels in patients with C A H in our 
study. 

Kryska et al, determined significant decreases in 
HDL-cholesterol levels in patients with chronic active 
hepatitis (8). On the other hand, we determined s ig­
nificant increase in H D L levels. Ahaneku et al de­
termined cholesterol levels to be decreased in patients 
with viral hepatitis and Zuberi et al determined the re­
verse that is increased levels of cholesterol (9). Taylor 
et al did not find any significant change in cholesterol 
levels (10). 

C a m p s et al. reported considerable increases in 
the levels of apo-CIII in patients with hepatitis and de ­
creases in the levels of apo-A1 and apo-B in patients 
with cirrhosis (11). Chen et al, determined in carriers of 
chronic hepatit that that levels returned back normal 
when the patients recovered (12). We determined 
decreases in the levels of Apo-A1 and A p o - B in the 
current study. 

In evaluation of the changes in lipid fraction as a 
whole, we see a general trend to decrease in athero-
gen fractions (total cholesterol, LDL-Cholesterol , apo-
A1 and apo-B) and to increase in anti-atherogenic frac­
t i o n s (total cholesterol, apo-A1 and apo-B) and to in-
cre-ase in anti-atherogenic fractions (HDL-cholesterol). 
When we consider those changes in lipid fractions and 
the case we present in the third paragraph together, 
we noticed a probable antiatherogen quality of hep­
atitis viruses. 

We could not find any reports about lipid fractions 
and apoproteins in hepatitis patients divided into four 
different groups just as we have done. Therefore a 
complete comparison was impossible. Besides that, 
we did not find any reports demonsrating the anti-
atherogenicity that we disc losed. 
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As a result, significant changes in the lipid frac­
tions of patients with hepatitis occur. These changes 
may not be explained by the defects in lecithin me­
tabol ism, decrease in L C A T activity, defects in the level 
of membrane receptors or the changes in hepatic syn­
thesis metabol ism well enough. However, there is no 
reports in literature demonstrating that hepatitis virus 
has such an effect. If it really has what is the mecha­
nism? 

If H B V has an ant-iatherogenic effect, is it pos­
sible to determine a new strategy for the treatment of 
ischemic heart disease based on virus antigens? We 
wish to notice such a possibility in our study. 
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HepatitJi hastaların serum lipidlerínde meydana 
gelen değişiklikler 

Bu çalışmamızda, Hepatit B, Heatit C virüs in-
feksiyonu, kronik aktif hepatit (KAH) ve kronik 
persistan hepatit (KAH) vakalarında plazma total 
kolesterol, trigliserid, LDL-kolesterol, Apo-A1 ve 
Apo-B değişikliklerini inceledik. Çalışma yaş ve 
ağırlık bakımından uygun 34 kontrol vakası ile 30 
HBV infeksiyonu, 14 HCV infeksiyonu, 44 KAH'I, 
13 KPH'li hasta da yapıldı. Sonuç olarak bütün 
hasta gruplarında, kontrol grubuna göre total ko­
lesterol, trigliserid, LDL-kolesterol ve VLDL-
kolesterol düzeylerinde azalma, HDL-kolesterol 
düzeylerinde yükselme tespit ettik. Aynca KAH'li 
hastalarda kontrol grubuna göre Apo-A1 ve Apo-
B düzeylerinde azalma mevcuttu. fTurk J Med 
Res 1996; 14(3): 106-109] 

Turk J Med Res 1996; 14 (3) 


