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Abstract: The cytoprotective effect of prostaglandin E, (PGE,) on the D-
galactosamine (GalN)-induced injury of rat hepatocytes in primary culture was investigat-
ed. The LDH release from the GalN (1 mg/ml)-treated hepatocytes was suppressed in the
presence of PGE; (107¢ and 10~ M). PGE, (10~7 and 10~® M) had a tendency to inhibit the
reduction of albumin secretion in the GalN-treated hepatocytes. The decreases of intracel-
lular phospholipids and cholesterol in the GalN-treated hepatocytes were completely
restored in the presence of PGE,; (10-° M). Though fatty acid composition in the GalN-
treated hepatocytes showed an increase in linoleic acid level, and decreases in oleic acid and
palmitoleic acid levels, these decreases were not affected by PGE, addition. PGE, (10~° and
10~° M) raised cyclic AMP (cAMP) release from the GalN-treated hepatocytes. Dibutyryl
cAMP also depressed LDH release from the GalN-treated hepatocytes. After a two-hour
treatment with GalN (1 or 10 mg/ml), hepatocytes showed an enhanced specific binding to
[®H]PGE,. Scatchard plot analysis indicated that GalN treatment increased the number of
the binding sites to [*H]PGE,. It is confirmed in the present study that PGE; has cyto-
protective effects on experimental hepatocellular injury. Also, it is suggested that these
cytoprotective effects of PGE, could be at least in part associated with the cAMP-depen-
dent mechanism enhanced probably by the increase of specific PGE, receptors in the early
stage of hepatocellular injury.
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Fig. 1. Effect of PGE, on LDH release from the
GalN-treated hepatocytes.
Data are means=®SD of triplicate determina-
tions. ¥ ; p<0.05, ¥ , p<0.01, compared
with the value in the absence of PGE,.
Hepatocytes were incubated in the medium
containing GalN (0 or 1 mg/ml) and PGE, (0,
1078, 1077, 107 or 10—°M) for 24h. LDH
activity was determined with collected
medium.
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3. GalN ¥pngé o Frilifa AR B ML & PGE, 6f Fic
X 5EE (Table 2, 3)

GalN ¥ints, EURL7cMifaso ) vIRER X 0% =
VAT ®r—LEIX, FhFh Control @ 38.9%, 35.7 %
A LT\ e, GalN & PGE, O RIRRINFIZIE, U v
BERI 2V RT e —vEIXZLHZh Control ©
108.3 %, 92.9 %D v XL T\ (Table 2).
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Table 1. Effect of PGE,; on the albumin secretion
from the GalN-treated hepatocytes

Albumin secretion

(ug/ml/24 h)
Control 1.4
GalN (1 mg/ml) 0.7
GaIN (1 mg/mlD +PGE, (1077 M) 2.0
GalN (1 mg/ml) +PGE;. (10-¢ M) 1.2

Data are means of duplicate assay, in which each differ-
ence was below 10%. Hepatocytes were incubated in, the
medium containing GalN (0 or 1 mg/ml) and PGE, (0, 107
or 10-°M) for 24h. Twenty-four hour-cultured medium
was concentrated 100-fold and used for the determination
of albumin by single radial immunodiffusion.

Table 2. Effects of PGE, on intracellular contents of
phospholipids and cholesterol in the GalN
~treated hepatocytes

Phospholipids Cholesterol
" (mg/7.5%10° cells)
Control 72 28
GalN (1 mg/ml) 28 10
GalN (1 mg/ml) 78 26
+PGE, (10-° M)

Data are means of duplicate assay, in which each differ-
ence was below 10%. Hepatocytes were incubated in the
medium containing GalN (0 or 1'mg/ml) and PGE, (0 or
1073 MD for 12 h, and subsequently incubated in the medium
without these agents for 12 h. The cells were collected by
trypsinization, - sonicated for disruption and used for
extraction of lipids.
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Table 3. Effect of PGE, on fatty acid composition in
the GalN-treated hepatocytes

GalN

GalN 1 mg/ml

Control | ) 1 o/m) ‘ +PgG/E1 )

10-° M)
C16:0 31.5 28.0 34.0
Cc16:1 3.2 1.3 0.7
C18:0 17.4 18.1 18.4
c18:1 23.1 13.6 13.8
c18:2 4.5 16.1 16.0
C18:3 (n-6) 0.2 0.2 0.0
C18:3 (n-3) 0.2 0.2 0.2
C20:3 0.8 0.6 0.5
C20:4 11.9 14.8 10.7

Data are means of duplicate assay and represented as % of
total fatty acid, in which each difference was below 10%.
Hepatocytes were incubated in the medium containing
GalN (0 or 1 mg/ml) and PGE, (0 or 105 M) for 12 h, and
subsequently incubated in the medium without these
agents for 12 h. The cells were collected by trypsinization,
sonicated for disruption and used for extraction of lipids.
Fatty acid composition was determined by gas chromato-
graphy.

Cl6: 1 DHEROETHEDHHI, n6FD(C20: 3+
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Fig. 2. Effect of PGE, on cAMP release from the
GalN-treated hepatocytes.
Data are means=+SD of triplicate determina-
tions ¥ ; p<0.05, ¥ ; p<0.01, compared
with the value in the absence of PGE,.
Hepatocytes were incubated in the medium
containig GaIN(0 or 1 mg/ml) and PGE, (0,
1078, 1077, 10~ or 107°M) for 24h. cAMP was
determined by RIA with collected medium.
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Fig. 3. Effect of DBcAMP on LDH release from the
GalN-treated hepatocytes.
Data are means=+SD of triplicate determina-
tions. ¥ , p<0.01, compard with the value
in the absence of DBcAMP. Hepatocytes
were incubated in the medium containing
GalN (0 or 1 mg/ml) and DBcAMP (0, 1076,
1075, 10~* or 107*M) for 24h. LDH activity
was determined with collected medium.
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Table 4. Effects of various agents on specific binding
of [*H]PGE, to hepaetocytes

Binding rate (% of control)
15 min 30 min

Control 100.0+5.97 100.0£6.52
GalN( mg/ml) 142.5+9.24 % * 127.6+7.89 %
GalN (10 mg/ml) 158.9£0.48% * 147.7+4.02% *
Cycloheximide(5 ug/ml) | 141.5+13.07% % 107.0+11.85
Actinomycin D(1 ug/ml) | 131.6+3.36% *  107.7+3.73
CCI4(8007ﬂg/ml) 116.8+£3.81 % 121.5+8.71%

Data are means=+SD of triplicate determinations.
*p<0.05, * *p<0.01, compared with control value at the
same time point. Hepatocytes were incubated for 2h in the
medium containing ‘each of various agents described in
table. Subsequently, bindings were determined from the
hepatocytes harvested 15 and 30 min after replacement of
the medium by fresh medium containing the labeled PGE,
(5nMD).

TH L, COKBHPHIPGE, 412 GalN BEKE
P ITHE L 7= (Fig. 4, Table 4). L, GalN 4LFRE:
x4 ET %5 &, xR GalN iz X %5 PH]PGE, #
EILE IR D b ish - 7(Fig. 5). Ttk DE,

medium > LDH EM# 1%, GalN (10 mg/ml) 2 B
¥ (36.3+9.80 mIU/ml1/5X 10° cells) T i Control
(24.5+5.23 mIU/ml/5 X 10° cells) iw b L T & 7 bn
%72 <, GalN(0mg/ml) 4 K5 44 B (88.7+15.50
mlU/ml/5%10° cells) TiX Control (45.3%2.08 mIU/

ml/5X10° cells) it L CAERI(Pp<0.0L)#EI L T e,

cycloheximide ® % \ % actinomycin D T 2 B 4L
Ba oAb, PHIPGE, Hintk 16 4 0 fF il
® PGE, #&#213, Control It L CEBIEM L. ¥
7z, CCl, @ 2 BRI cI1, GalN & Rk [*H]PGE,
RNt 15 5 3% X 0V 30 4 TR © PGE, # & 8613,
Control L THEEHEINL 7= (Table 4).

[PH]PGE,(5 nM) & & « OB E (0~1075 M) > FE 125tk
PGE, %%/ L C % & 75 » 7 [*H]PGE, # & ¢ Compe-
tition assay 2\ > Th, GalN(1 mg/ml) 2 K RiAE
Xk, FrfRoREN*H]PGE, #4388 L (Fig.
6).

Scatchard plot analysis ¢, FF#ilaD [*H]PGE, &
AWML 2 BERET S0, HHVIEAOHRAKEE D
EBRRI . BRAEAEGHALTCOKIE L O
Bmax 1%, Control TiXZzh L 11.2nM, 290.4 fmol/
108 cells ©, GalN LETIEZh FHh 11.9nM, 635.8
fmol/10° cells TH v, Kd fEIzB b2 7ez 137z <, GalN
A © Bmax fEO#E IR (Fig. 7).
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Fig. 4. Time course of specific [*H]PGE; binding to
hepatocytes after 2h-treatment with GalN.
O ; control, @ ; GaIN(1 mg/ml)-treated,
A ; GaIN(10 mg/ml)-treated. Hepatocytes
were incubated for 2h in the medium contain-
ing GalN (0, 1 or 10 mg/ml). Subsequently,
bindings were determined from the he-
patocytes harvested 1, 5, 10, 15, 20 and 30 min
after replacement of the medium by fresh
medium containing the labeled PGE; (5nM).
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Fig. 5. Time course of specific [*H]PGE, binding to

hepatocytes after 4h-treatment with GalN.

O : control, @ ; GalN(1 mg/ml)-treated,
A ; GalN(10 mg/ml)-treated. Hepatocytes
were incubated for 4h in the medium contain-
ing GalN (0, 1 or 10 mg/ml). Subsequently,
bindings were determined from the he-
patocytes harvested 1, 5, 10, 15, 20 and 30 min
after replacement of the medium by fresh
medium containing the labeled PGE, (5 nM).
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Fig. 6. Competition curve of specific [*H]PGE, bind-
ing to GalN-treated hepatocytes.
O ; control, @ ; GalN (1 mg/ml)-treated.
Hepatocytes were incubated for 2h in the
medium with and without GalN (1 mg/ml).
[*H]PGE, binding was determined with the
hepatocytes incubated in the medium
containing the labeled PGE; (5nM) and non
-radioactive PGE, at various concentrations
for one hour at 4°C.
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Fig. 7. Scatchard plot analysis of specific [*H]PGE,
binding to GalN-treated hepatocytes.
O ; control, @ ; GaIN({ mg/ml)-treated.
Hepatocytes were incubated for 2h in the
medium with and without GalN (1 mg/ml).
[®H]PGE, binding was determined with the
hepatocytes incubated in the medium
containing the labeled PGE, (5nM) and non
-radioactive PGE, at various concentration
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iz, Zh bAREFMEEROERE T2 BEEL T3
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PGE, #nfr iz}, medium o LDH #E#: EF D &
53 cAMP EFA IH & hict &, b1, DBCAMP
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B I ORENZFEEDEDO O L2 TH B CCl, DA
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