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INTRODUCTION
In  order  to  study  the  relationship  between  oncogene
expression  and  HCC  generation,  we  observed  the
precancerous  hepatic  GGT  foci,  IGF-II,  p53  and
p21  expression  during  hepatocarcinogenesis  of  tree
shrew  induced  by  hepatitis  B  virus  (HBV)and/or
aflatoxin  B1  (AFB1).

MATERIALS  AND  METHODS
Materials
One  hundred  and  twenty  tree  shrews  ( Tupaia
Belangeri  Chinese)  were  purchased  from  Yunnan
Province  of  China.  Their  body  weight  was  100g-
159g.
          HBV  infected  serum  was  got  from  the  patients
with  hepatitis  B,  positive  for  HBsAg  and  HBeAg.
Monoclonal  antibodies  (MoAb)  to  HBsAg,  p21
(MAB-0143),  p53  D0.7  (MAB-0142)  and  S-P  Kit
were  purchased  from  Maxim  Technic  Co.  Anti-
HBxAg  MoAb  was  presented  by  Professor  Wu  GH
in  Liver  Disease  Institute,  General  Hosp  ital  of  PLA
Beijing  Military  Area  Command.  IGF-II  (Lot  12850)
RbAb  was  from  Ups  tate  Co.  HBV  DNA-Bio
probe  and  in  situ  hybridization  kit  were  provided  by
Liver   Disease   Institute   of   Beijing   Medical
University.

Methods
HBV  infection  marks  were  negative  in  serum of  the
animals  before  inoculation.  Liver  biopsy  (LB)  was
taken  from  each  animal  which  was  negative  for

HBV-infected  marks  in  serum  before  inoculation.  It
was  used  as  self-control.  Each  of  the  80  tree
shrews  was  inoculated  with  HBV-infected  serum,
injected  through  the  femoral  vein.  Blood  was  taken
from  the  animals  were  from  wk2  to  wk8  after
inoculation.  The  animals  positive  for  HBsAg,  HBeAg
and  anti-HBcAg  were  divided  randomly  into  group
A  and  group  B.  The  remaining  40  animals  that  did
not  receive  inoculation  of  HBV  were  divided  into
group  C  and  group  D.  Group  A  was  HBV  positive
and  fed  with  AFB1;  group  B  was  HBV  infected;
group  C  was  fed  with  AFB1  and  group  D  was  as
control.  AFB1  mixed  in  the  milk  was  freely  lapped
by  animals,  6 d/w  at  a  dose  of  150 µg·kg-1·d-1.  LB
was  taken  from  all  animals  anaesthetized  by  ketamini.
The  size  of  the  tissue  s  was  about  0.8 cm×0.4
cm×0.4 cm,  and  they  were  fixed  immediately.  LB
was  taken  repeatedly  in  every  other  15wk  after  fed
with  AFB1.
        HBsAg,  HBxAg,  IGF-II,  p53  and  p21  were
detected   by   immunohistochemistry.   Microwave
citrate  buffer  strengthened  HBxAg  and  p53.  After
testing  suitable  concentration  of  antibodies,  slides
were  stained  according  to  the  S-P  kitins  truction.
Positive  and  negative  controls  were  set  in  each  test
to  differentiate  false  reaction.  GGT  was  stained  by
the  method  of  Rutenberg.  In  situ  hybridization  of
HBV-  DNA  was  made  according  to  the  kit
information.
         The  data  was  statistically  evaluated  by  using  t
and  χ2  tests.

RESULTS
HCC  was  not  found  after  75 wk  of  observation.
The  average  amount  of  AFB1  taken  by  each  animal
in  groups   A   and   C   was   9.9 mg   and   10.4 mg
respectively  (P>0.05).
         The  number  of  GGT  positive  foci  was  larger
in  group  A  than  in  groups  B  and  C  (P<0.05).  GGT
positive  foci  in  groups  A,  B  and  C  were  more  and
bigger  than  in  group  D  (P<0.01) (Table  1).

Table 1 GGT positive foci at wk75

GGT positive foci (x±s)
Group HBV AFB1 Animal

     No     No/cm2   mm2/cm2 mm2/focus

A      +      +      15   143.3±96.4 7.12±7.50 0.04±0.03
B      +      -      14   71.1±72.0 1.90±2.09 0.03±0.01
C      -      +      16   72.9±70.4 2.22±2.42 0.23±0.01
D      -      -        10   19.4±19.9 0.35±0.36 0.01±0.01
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         The  HBsAg  positive  rates   were   86.7%   and
95.7%, and HBxAg rates were 92.9% and 82.6%
respectively in groups A and B (Table 2).

Table 2 HBsAg, HBxAg and HBV DNA in group A and B

          HbsAg HBxAg       HBV DNA
Group

     Animal    Positive     Animal     Positive    Animal     Positive
            n     n (%)            n  n (%)         n         n (%)

A          15   13(86.7)        14         13(92.9)      10        7(70.0)
B          23      22(95.7)         23         19(82.6)      16      12(75.0)
Total     38      35(92.1)        37          32(86.5)      26      19(73.1)

           At wk 15, IGF-II positive liver cells in brown color
were dispersely distributed in plasma. At wk 75, however,
the positive cells were found to be near the margin of
the proliferation foci of liver cells. The positive rate was
quite different between wk 45 and wk 75(P<0.05, Table
3). Nuclear p53 was not found at wk75. p21 positive
rate was about 5% in groups A, B and C, with small
brown grains in the plasma of liver cells.

Table 3    IGF-II at wk 45 and wk 75

wk 45              wk 75
Group

  Animal              Positive         Animal             Positive
n     n(%)  n   n(%)

A 15 13(86.7) 15   5(33.3)
B 23 17(73.9) 20 13(65.0)
C 18 18(100.0) 17 11(64.7)
D 11   6(54.5) 11   4(36.4)

DISCUSSION
Hepatocarcinogenesis  was  found  only  in  the
precancerous  phase  of  the  tree  shrews.  The  reason
for  the  unequal  numbers  among  the  tests  was  that
the  LB  tissue  was  too  small  to  detect  the  marks.
        Both  HBsAg  and  HBxAg  were  found  in  the
liver  of  tree  shrew  by  immunohistochemistry.  HBV-
DNA  was  detected  by  in  situ  hybridization.  These
results  showed  that  the  tree  shrew  model  for  HBV
infection  was  reliable.
         GGT  positive  foci  did  not  form  in  the  early
stage  of  the  experiment.  Small  and  irregular  GGT

positive  foci  were  found  at  wk 75.  There  were
more  GGT  foci  in  group  A  (treated  by  HBV  and
AFB1)  than  in  groups  B  and  C  (treated  by  HBV  or
AFB  1),  indicating  the  synergistic  effect  of  HBV
and  AFB1  in  hepatocarcinogenesis,  which  was  also
reported  by  other  researchers.  Group  B  (infected
with  HBV)  had  more  GGT  positive  foci  than  group
D  (control),  indicating  that  the  effect  of  HBxAg
trans-activation  could  induce  precancerous  lesions  in
the  liver  of  tree  shrew.
       IGF-II  was  over  expressed  in  human  liver
cancer  and  its  surrounding  tissues.  Us  ually  the
expression  of  cancer-surrounding  tissues  is  higher
and  is  almost  the  same  as  that  in  fetal  liver.  In
normal  liver  tissue,  however,  IGF-II  was  negative[1,2].
IGF-II  has  high  expression  rate  at  wk 45,  but
significantly  low  at  wk 75.  In  the  HCC  tissue  of
tree  shrew,  IGF-II  was  100%  positive[3].  This
revealed  that  IGF-II  expression  did  not  persist  in  a
high  level  during  hepatocarcinogenesis  of  tree  shrew.
IGF-II  in  group  D  probably  caused  by  LB  might
repeatedly  activate  the  expression.
       Over   expression   of   oncogenes   and   anti-
oncogenes  was  found  in  AFB1  and  HBV  induced
liver  cancer.  Many  studies  showed  p21  in  the  early
stage  of  carcinogenesis,  and  it  was  related  with
liver  cell  transformation.  High  rate  of  p21  was  not
observed.  The  expression  of  p21  in  the  later  stage
of  the  exper  iment  is  to  be  studied.  p53  was  not
found  in  the  precancerous  tissues,  which  is  in
agreement  with  that  reported  in  the  literature[4].
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