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ABSTRACT Gap junctions are channels through which ions and small molecules are directly
exchanged between adjacent cells, and consist of connexon. Connexon is composed of 6 connexin
(CX) molecules, of which CX32 and CX26 have been isolated from the rat liver. To study dis-
tributional changes of CX32 and CX26 in rat hepatocytes in the developmental, regenerating and
carcinogenic processes, we performed immunohistochemical analysis using 2 new polyclonal antibody,
anti-CX26 antibody, and an antibody which we reported on previously, anti-CX32 antibody, both
raised against synthetic peptides of the intracytoplasmic domain.

* With liver maturation, the CX32-positive-spots (CX32-PS) remained evenly distributed through-
out the acinus of the liver and increased in number. However the CX26-PS, which were sparsely
distributed in the embryonic stage, became localized specifically in the periportal area without an
increase in number. Thus, we suppose that the alteration of localization of CX26 might be associat-
ed with maturation of the liver.

In rat livers regenerating after partial hepatectomy, changes in the number of CX26-PS were
similar to those of CX32-PS. This result suggests that these CXs might be controlled by the same
mechanism,

In preneoplastic lesions induced by the method of Solt and Farber, the number of CX32-PS de-
creased, whereas the number of CX26-PS increased in about half of the lesions. In hepatocellular
carcinomas, the numbers of both CX26- and CX32-PS decreased. These results suggest that the
expression of CX32 and CX26 might be regulated differently during hepatocarcinogenesis.

CX32 and CX26 mostly showed similar patterns in the immunofluorescent study. In preneoplastic
lesions, however, the two CXs showed obvious differences in their numbers. The significance of the
quantitative changes of gap junctions during hepatocarcinogenesis has yet to be investigated.
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Fig. 1 Western blot analysis of hepatocyte mem-
brane fraction with anti-CX26 antibody.
Lane A: Molecular markers stained with
Coomasie Blue. Lane B: Hepatocyte mem-
brane fraction treated with anti-CX26 anti-
body. The arrowhead at 21 KD indicates the
main band, which corresponds to the reported
molecular weight of CX26.
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localization of

immunofluorescent
CX32 (a) and CX26 (b) in normal rat liver.

Fig. 2 Indirect

P: portal vein. C: central vein. X180.
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Fig. 3 Changes in the number of CX32-positive spots
(@), CX26-positive spots(M) and BrdU-
labeled hepatocytes(A) during the perinatal
period of rat liver. Vertical bars show S.D.
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Fig. 5 Changes in the number of CX32-positive spots
(@), CX26-positive spots(M) and BrdU-
labeled hepatocytes(A) in regenerating livers
after PH. The vertical bars show S.D.

Fig. 4 Double immunofluorescent microphotographs of neonatal rat livers with anti-CX32 or anti-CX26, and
anti-BrdU antibodies in serial sections. CX32-positive spots and BrdU-labeled hepatocytes in 13/14-
day-old rat liver(Ia) and 20/21-day-old rat liver(Ila) are shown. CX26-positive spots and BrdU-
labeled hepatocytes in 13/14-day-old rat liver(Ib) and 20/21-day-old rat liver(IIb) are shown. P: por-

tal vein. C: central vein. X180.
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Fig. 6 Double immunofluorescent microphotographs of regenerating rat livers after PH with anti-CX32 or anti-
CX26 and anti-BrdU antibodies in serial sections. CX32-positive spots and BrdU-labeled hepatocytes in
regenerating rat livers 16hrs(lIa), 36hrs(Ila) and 96hrs(Illa) after PH are shown. CX26-positive spots
and BrdU-labeled hepatocytes in regenerating rat livers 16hrs(Ib), 36hrs(IIb) and 96hrs(IIlb and IIlc)
after PH are shown. X180. IV : CX32-positive spots and BrdU-labeled hepatocytes in regenerating rat
liver 24 hrs after PH. X360. P: portal vein. C: central vein.
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Fig. 8 Double immunofluorescent microphotographs of preneoplastic foci with anti-CX32(Ib) or anti-CX26(IIb)

and anti-GST-P antibodies(Ia and IIa).

GST-P positive areas are surrounded by arrowheads.

CX32-

positive spots decreased in the lesion(Ib) and CX26-positive spots significantly increased in the lesion

(IIb). X180.
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Fig. 9 Immunofluorescent microphotographs of hyperplastic nodules with anti-CX32 antibody(Ib) and anti-

CX26 antibody. Corresponding H & E stained sections are shown in Ia and Ila.
CX32-positive spots markedly decreased in the lesion(Ib) and CX26-positive spots in-

area of nodules.
creased in the lesion(IIb). X180.
ThHo 7.

DEN # 5% 58 B offico\v T, GST-PEEH o
hyperplastic foci ##~X % &, 16 f# @ foci 7 13
(81.3%) T CX32 N LT (Fig.8 Ib). —7
CX26 1%, 16fE+ 1M (6.1%) THA LTV BL2FT
B, M CX6DHEML 72 b 0 H16MHEF7H
(43.8%) B> B (Fig. 8 IIb). DEN #5% 5 7 A
@ nodules T, CX32 X 11 A3 NTTHEAL LT
(Fig.9 Ib). CX26 ® Jf A % & 7= @ (X 11 {f 2 &
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CX26 Azl LT\ e (Fig. 10).
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2Ky P ORIECX2 0351 ThDh, Hx
DARy LN EIELEEI - CX32 23 CX26 X
D SEAFFET B &\ 5 AR B D b ey,
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6-phosphatase, phosphoenolpyruvate carboxy-
kinase 7s & OfEF A ICBEb AR L iIcbabh, &
#% 2 BRI CPIREICRTET S 2 EE b T 5.
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Fig. 10

Immunofluorescent microphotographs of
hepatocellular carcinomas with anti-CX32
antibody (Ib) and anti-CX26 antibody(Ic) in

serial sections. Corresponding H & E
stained section is shown in Ia. X180.
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growth
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CXR2 LRALUBEASH IR TWB3DEEZLLRS.

HIERS 1, IRIEEHO MR > S OEMI R 5 &9
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