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ABSTRACT

To compare山e clinical utility of type IV collagen 7S domain and hyaluronate, as markers in the

evaluation of liver fibrosis, 184 patients with biopsy-proven chronic viral liver disease (32; type B,

152; type C) were involved in this study. The two markers co汀elated well with the grade of liver

fibrosis. The correlation coefficients of 7S-collagen and hyaluronate with the extent of fibrosis

were 0. 747 and 0. 813, respectively. Very high va一ues were seen more frequently in hyaluronate

than in 7S-collagen, particularly in patients with moderate and severe fibrosis. Both markers also

correlated strongly with conventional liver function tests except for alanine aminotransferase. In

conclusion, serum hyaluronate was a more sensitive marker and seemed to more strongly co汀elate

with the degree of hepatic fibrosis than type IV collagen 7S domain. Ryukyu Med., 15(3)133-137,

1995
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INTRODUCTION

Chronic viral hepatitis is a progressive 一iver disease

caused by chronic infection with hepatotrophic virus type B

or C and is characterized by mononuclear inflammatory ce日

infiltration in mainly the portal tracts. Continuing damage

to hepatocytes results in increasing connective tissue inten-

sion in the portal tracts as well as periportal areas. As the

disease progresses, there is increasing fibrotic disruption of

the liver architecture and nodular regeneration, leading to

liver cirrhosis. Thus, evaluation of the degree of liver

fibrosis is important for the assessment of the stage of

chronic viral liver disease .

Liver biopsy has been the only reliable method for the

evaluation of the extent of liver fibrosis. However, this

technique is invasive, and considerable sampling error has

been seen.

Several serum biochemical markers of liver fibrosis

have recently become available in clinical practice21. There

have been a few reports assessing the clinical utility of these

biochemical markers3~　Of these biochemical markers,

both type IV collagen　7S domain and hyaluronate are

promising in the evaluation of liver fibrosis, particularly in

chronic viral liver disease7 8. The literature concerning the

clinical utility of both biochemical markers in patients with
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chronic viral 一iver disease published in English and Japanese

from 1975　to 1994　was reviewed and analyzed. We

recognized that there is no report comparing the clinical

utility of the two markers.

The aim of this study was to compare the usefu一ness of

these two markers in predicting the degree of histological

】iver fibrosis and assess the co汀elation between these

markers and conventional liver function biochemical tests.

SUBJECTS AND METHODS

The subjects of this study were 184 patients with

biopsy-proven chronic viral liver disease who were admit-

ted to our institutes between April, 1989 and December,

1994. There were 116 males and 68 females aged 18-77

years (Mean±S.D.-49.7±14.0). The subjects includ-

ed 32 with type B chronic liver disease positive for hepatitis

B surface antigen (HBsAg), determined by enzyme im-

munoassay (Enzygnost, Behring, Germany) and 152 with

type C chronic liver disease positive for antibody to

hepatitis C virus (anti-HCV), measured by second genera-

tion ELISA (UBトHCV-EIA, United Biochemical Inc.,

NY). The histological diagnosis according 【o the s加dard

histological criteria of the 184 s叫ects were as follows;
chronic persistent hepatitis, 49; chronic active hepatitis, 81;
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liver ci汀hosis, 54.

As control, 40 healthy persons, consisting of 22 males

and 18 females aged 27-75 years (49.7±12.2), were

selected at their health check-up. They met the following

criteria; normal alanine aminotransferase (ALT) level,

negative for both HBsAg and anti-HCV, and normal

ultrasonographic findings. Informed consent for this study

was obtained from each person.

Blood samples from most of the patients were taken

after an overnight fast in the morning on the day of liver

biopsy, and in the remaining patients, samples were taken

within one month of liver biopsy.

Type IV collagen 7S domain was measured with a type

IV collagen 7S domain RIA kit (Nippon CPC Co., Tokyo,

Japan) and serum hyaluronate levels were determined by

sandwich binding protein assay using a commercially

available kit (Chugai Co., Tokyo, Japan). serum ALT

activity, plasma albumin concentration, zinc turbidity test

(ZTT), fasting total serum bile acid (TBA), indocyanine

green retention rate at 15 minutes (ICGR15) , and peripheral

blood platelet count were all examined using conventional

methods at the central laboratory in the Ryukyu University

Hospital, Okinawa, Japan.

Liver biopsy specimens were obtained by the True-Cut

needle, fixed in lO%　formalin, and stained with he-

matoxyhn-eosin and with the Mallory-Azan method. The

degree of histological liver fibrosis was evaluated according

to the classification of the histological staging proposed by

Yano et al., that is, grade 1: fibrous portal expansion limited

to the portal zone, grade 2: portal elongation but no bridging

fibrosis, grade 3: partial bridging fibrosis, grade 4: whole

bridging fibrosis, grade 5: ci汀hosis"

Statistics

The non-parametric Mann and Whitney U-test was

used to compare serum 7S-collagen and hyaluronate con-

centration between controls and each grade group of fibrosis

as well as between the neighboring groups (e.g. between

grade 1 and　2, or grade 2 and　3). spearman rank

correlation coefficients were calculated to evaluate the

relationship between the histological degree of liver fibrosis

and serum fibrotic markers as well as other laboratory tests.

RESULTS

Relation between serum 7S-collagen, hyaluronate and the

degree of liverfibrosis

Type IV collagen 7S domain: Serum level of type IV

collagen 7S domain co汀elated weH with histological grade

of liver fibrosis (〟 -0. 747). Even in patients with grade

1 and 2 liver fibrosis, significant difference was found in

the 7S-collagen levels when compared with the normal

control (p<0.05 and p<0. 05, respective一y). However,

most of the patients with grade 1 and 2 showed normal

levels of 7S-collagen. When　7S-collagen levels were

compared between the neighboring groups of fibrotic

controI　　1　　　　2　　　　　3　　　　　4　　　　　5

Fibrosis (grade)

Fig.l Correlation between serum type IV collagen 7S domain concen【ration

and the degree of liver hbrosis in patients with chronic viral liver

disease. *p<0.05,　p <0.01, …p<0.0001 Theinterrupted

line indicates the upper limit of the reference range

Fig.2 Correlation between serum hyaluronate concentration and the degree

of liver fibrosis in patients with chronic viral liverdisease. p<0.05,

…p<0.0001 The interrupted line indicates the upper limit of the

reference range
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Table 1 Correlation between various laboratory tests and the grade of liver fibrosis in patients with

chronic viral liver disease (by the Spearman's rank correlation coefficient)

Correlation

coefficient

7S-collagen

Hyaluronate
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Albumin

TBA
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0.747

0.813

0.116

0. 544

-0.515

0.614

0. 628

-0.746

p<0. 0001

p<0.0001

p-0.059

p<0. 000]

p<0. 0001

p<0. 0001

p<0. 0001

p<0. 0001

ALT: alanine aminotransferase, ZTT: zinc turbidity test TBA: tolaJ bile acid, ICGR15: indocyanine green

retention rate at 15 minutes

Table 2　Correlation between serum biochemical markers of liver fibrosis and conventional

laboratory tests in patients with chronic vira川ver disease

7S - collagen Hyaluronate

(r)　　　　　　　　　　　　(r)

ALT

ZTT

Albumin

UD3

ICGR15

Platlet

0.010

0. 53-1

-0. 688

0. 635

0. 646

-0. 579

0.073

0.410

-0.581

0.480

0. 549

-0. 586

ALT: alanine aminotransferase, ZTT: zinc turbidity test TBA: total bile acid, ICGR15:

mdocyanine green retention rate at 15 minutes

change, significant difference was seen between grade 2 and

3 (p<0.01) and between grade 4 and5 (p<0.0001), Most

patients with both grade 4 and 5 had abnorma一 high value of

7S-collagen with the frequency of 67.6% and 95.7%,

respectively (Fig.1).

Hyaluronate: Serum hyaluronate level strongly cor-

related with the degree of liver fibrosis (,0-0.813).

There was no difference in hyaluronate level between

patients with grade 1 and the norma一 control. On the

contrary, patients with grade 2 0r with more severe fibrosis

showed significantly higher serum hyaluronate concentra-

tion than the control. Moreover, each comparison between

the neighboring group of the grade showed statisticaHy

significant difference. Very high values were seen more

frequently in hyaluronate than in 7S-co】lagen, particularly

in patients with moderate and severe fibrosis (Fig.2).

Relation between other laboratory tests and the degree of

liver nbrosi∫

In conventional liver function biochemical tests, ALT

did not correlate with the grade of liver fibrosis, but other

tests evaluated in this study showed strong co汀elation.

However, these co汀elation were weaker than those seen

between the biochemical markers of fibrosis and the grade
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of liver fibrosis. There was a strongly negative correlation

between peripheral platelet count and the grade of liver

fibrosis. The correlation coefficient of platelet count with

the grade of fibrosis was higher than those with the liver

biochemical tests as we】 asthatwith 7S-collagen (Table 1).

Relation between serum markers of liverfibrosis and other

laboratory tests

Both type IV col】agen 7S domain and hyaluronate 一evels

co汀elated well with the conventional liver function tests

except for ALT, and also strongly co汀elated with the

platelet count. Type IV collagen 7S tended to be more

close一y co汀elated with these laboratory tests than hya-

luronate (Table 2).

DISCUSSION

Chronic viral hepatitis is a slowly progressive liver

disease with fluctuating liver cell damage. The progress

(stage) of the disease implies various factors such as,

nbrosis, circulation disorder, impairment of liver function

and others. These factors are also mutua一ly related.

In conventional liver function tests, ALT and aspartate

aminotransferase represent inflammatory activity, whereas
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ZTT, albumin, TBA and ICGR15 can assess the progress of

the disease. It is described that ZTT correlates strongly

with gamma-globulin as wel一 as IgG concentration. Hy-

pergamma-globuhnemia is usually seen in patients with

cirrhosis, and ZTT increases with progression of chronic

liver disease. Plasma albumin concentration represents

synthetic activity of the liver and negatively correlates with

progression of liver disease. Since bile acid and ICG are

mainly taken up and metabolized in liver cells, those serum

levels are affected by hepatic circulation disorder. Using

山ese conventional liver biochemical tests, we can assess the

state of the liver (circulation disorder, impairment of liver

function) in patients with chronic liver disease. However

until recently, there had been no test by which we could

evaluate the extent of liver fibrotic change.

Type IV collagen is the component of the basement

membrane of the small vesselsl and increased in the liver

tissue and blood stream with the progression of liver fibrotic

change. On the other hand, hyaluronate is the component

of extra-cellular matrix synthesized largely by mesenc-

hymal cells , probably by fat-storing cells and is taken up

and degraded by liver endothelial cells131. Both 7S-collag-

en and hyaluronate are thought to be associated with

capillarization of hepatic sinusoidll. 14)

In血is study, the two biochemical markers strongly
correlated with the extent of liver fibrosis. When the

performance of the two markers in patients with chronic

hepatitis are compared, hyaluronate tended to rise even in

patients with chronic hepatitis showing mild to moderate

fibrosis, whereas, 7S-collagen began to rise in more

advanced cases, that is, chronic hepatitis of grade 4 or

ci汀hosis.

All patients with ci汀hosis (except for two patients who

showed normal 7S-collagen level and high value of hya-

luronate) showed increased levels of both hyaluronate and 7

S-collagen. The increasing levels of the two biochemical

markers in ci汀hosis patients were usually more than 7 ng/ml

and more than 100 ng/ml, respectively.

Type Iv collagen 7S as well as hyaluronate did not

co汀elate with ALT, which reflects liver cell necrosis. It is

well known that the degree of liver cell necrosis is not

associated with the stage of chronic hepatitis. On山e other

hand, there was significant correlation between the bioc-

hemical markers of liver丘brosis and other conventional

liver function tests (albumin, ZTT, TBA, ICGR15).

All liver biochemical tests evaluated in this study

except for ALT strongly co汀elated with the grade of liver

fibrosis. However, the correlation coefficients of these

tests with the extent of liver fibrosis were lower than those

of the two fibrotic markers, and clinical utility of these tests

seemed to be limited. For example, serum albumin con-

centration was usually normal even in patients with liver

cirrhosis, particularly in those with liver cirrhosis at the

compensated stage. TBA and ICGR15　tended to vary

within the same stage, so that tests seemed difficult to assess

clinically.

Decreased peripheral platelet count is usually seen in

advanced liver disease and is mostly caused by secondary

hypersplenism. B一ood platelet count co汀elates with the

stage of chronic liver disease, and might be attributed to the

strong association between liver fibrotic change and hy-

persplenism which may result from hepatic circulation

disorder.

In conclusion, both type IV collagen 7S domain and

hyaluronate correlated well with the degree of hepatic

fibrosis, the degree of which represents the stage of chronic

liver disease. The co汀elations were stronger than those

seen in conventional liver function tests. However, corre-

lation coefficient of platelet count with liver fibrosis was

between that of hyaluronate and of 7S-collagen. Serum

hyaluronate was the more sensitive marker and seemed to

have stronger correlation with the degree of 一iver fibrosis

than type IV collagen 7S domain.
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