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ABSTRACT In order to examine the expression of differentiated phenotypes of hepatocytes in
spheroid culture, we established a primary culture of rat hepatocytes on P-N-p-vinylbenzyl-D-
lactonamide (PVLA) -coated dishes and observed changes in cytoskeletal organization and intercel-
lular junctions with use of fluorescent microscope and confocal laser scanning microscope (LSM).

Rat hepatocytes on PVLA-coated dishes formed spheroids in serum-free medium containing insu-
lin, transferrin, dexamethasone and epidermal growth factor (EGF) by the 48th hr after plating.
Thus, the culture conditions resulted in the hepatocytes forming spacial organoids nearly identical to
those in vivo. Fluorescent examination of spheroids by rhodamine-phalloidin revealed that the net-
work of bile canalicular structures (BC) was reorganized in the spheroids. Alkaline phosphatase
activity and bile canalicular membrane specific protein were demonstrated in the BC. It was also
shown that the fluorescein Na added to the culture medium was secreted into the BC, indicating that
the reconstructed BC is functional in the spheroids.

Immunohistochemical examinations of the spheroids by desmoplakin antibody and «-tubulin anti-
body showed that desmosomes were present until 48 hrs after culture, and that the microtubules were
localized mostly along the plasma membrane of each hepatocyte composing the spheroids.

These results suggested that rat hepatocytes cultured on PVLA-coated dishes not only maintain
their cuboidal shape, but also reorganize functional BC and maintain cell-cell junctions. Thus, this
culture system, allowing cells to reorganize spacial cell-cell interaction, was shown to yield similar
conditions to those of hepatocytes in vivo. (Received July 15, 1991 and accepted July 30, 1991
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Fig. 1 Phase-contrast micrograph of 48-hr cultured
rat hepatocytes on PVLA-coated dishes
(X 470).
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Fig. 2 Fluorescent micrographs of rhodamine-phalloidin stained 48-hr cultured rat hepatocytes on PVLA-coat-

ed dishes.

a: An image obtained by conventional epifluorescence microscopy (x470). c-k: Images of

serial optical sections by LSM at 2xm intervals from the basal (c) to the apical (k) region of the sphe-

roid (X370).

X7 HERT S &, spheroid DNERICITS,
BB IR\ e AR T, I L 2 B Rk 0 R
bt (Fig. 2c-k). Fi, #igkEREROZTALD
BEhREbEEGICE T, BREEHSO ETHRTO
HfgetE A R T AT R A 187 (Fig. 2b-k).

322 FaTlr

B EFAMET CRMRBLTR S 1A R il &, A
fErcigi it 2R il s B S ey, By

b: An image formed by “merge” command of LSM from (¢) to (k), (x700).

252 LiIREETH -7 (Fig. 3a). Lal, LSMic
X p@izETy, MNVE O RTE spheroid DI IC 4
itz » Tl < B bt (Fig. 3b-e).
3:3 PVLA %#EE ¢ 7 2EEMMCH T HmkamEE
EEBEDRE

FAEY - ADEITHLERHALE L THONDT A€
S*viEHWT, PVLARO 25— vHHELETS
REE T A & ORI BIEE, Tl L 7c. BRAE 1 IR



60 (5) 1991

J v RO % BT REE R X B AT S (L B ORERFICBE 3 5 D58 417

Fig. 3 Immunofluorescent micrographs of 48-hr cultured rat hepatocytes on PVLA-coated dishes labeled with
anti-e-tubulin antibody. a: An image obtained by conventional epifluorescence microscopy (X 470).
b-e: Images of serial optical sections by LSM at 2 ym intervals from the basal (b) to the apical (e)

region of the spheroid (X470).
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Fig. 4 Immunofluorescent micrographs of rat hepatocytes labeled with anti-desmoplakin antibody. a-c:
PVLA- coated dishes at the 2nd hr (a), the 4th hr (b) and the 24th hr (¢) after plating. d-f: Type I
collagen-coated dishes at the 2nd hr (d), the 4th hr (e) and the 24th hr (f) after plating. (X 680).
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Fig. 5 Immunofluorescent micrographs of 48-hr cultured rat hepatocytes labeled with 2D2 antibody. a: An
image obtained by conventional epifluorescence microscopy (x470). b-e: Images of serial optical sec-
tions by LSM at 2 xm intervals from the basal (b) to the apical (e) region of the spheroid (X 470).

i ot 8
Fig. 6 Micrograph of histochemical demonstration of Fig. 7 Fluorescent micrograph of 48-hr cultured rat
ALP in 48-hr cultured rat hepatocytes on hepatocytes on PVLA-coated dishes exposed

PVLA-coated dishes (x680). to Na-fluorescein for 10 min. (X470).
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