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ABSTRACT Aim To study the effects of glucagon, dibutyryl cAMP on secretion of apolipoproteins A iv, A @& C @) B100
and E by HepG2 cells.

Glucagon; Apolipoproteins

Methods The apolipoprotiens contents in culture media were measured by radioimmuodiffusion assay

(RID) kits developed by authors’ research laboratory. 20— fold lyophilizely condensed culture media were used for the assays.
Results When the concentration of glucagon is 4 X 10” "mol/ L in culture media, the secretion of apoA iv, A (& B100 and E

decreased 47. 7%, 54.1%, 32.7% and 33.2% ( P< 0.01) respectively, while the secreation of apoC @increased 89. 1% ( P

< 0.01); When the concentration of dibutyryl cAMP is 1 x 10” *mol/ L in culture media, the secretion of apoA iv, B100 and E

decreased 12.3%, 24.9% and 16.1% ( P< 0.01) respectively, while the secretion of apoA © and C @increased 66. 1% and

142.6% (P< 0.01).
HepG2 cells.
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Conclusion Glucagon and dbcAMP had similar effects on the secretion of apolipoproteins by cultured
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MNZ 5 mL 5T 4 5 5 2 (90% RPMI1640. 10% %7 4
/N7 4 mmol/ L A £ B % 100 mg/ L B BR 5 &
EFMLOXICWLEEEGCH), KFHET 4K
B AR A, £ 5% C0,.95% = A Hu 37 C T # B & 5.,
2~ 3REH—RFEREARR, 6~ TAE L3R
Ko
1.3 HepG2 HRtEFF RAIEFFRT

B4 80% H. 2 4 % B9 HepG2 40 Jf1, J pH7. 4 ¥4
PBS k& Z ok, MO H( FH L4 6 FRAM), #
ARMANTE B ERERE(HATENFLEF)S
mL, A ER— WG KEAHERKER
A, BT 1.5 mL EER =4, KT
1.3.1 A NI KB 69 k& fe 4% & (3 dbcAMP)

WL RS E, SBRAF T mEEmEZ
(2K dbcAMP) , 3 4 & 0 3w N BLIR B B9 R & A
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DR ARH, HPERAX A BAFZIA, /o
NEZWERZE(AENFNE) . TRAF A EE
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B M4 & (2 dbcAMP), £ E AR E A 4% 107 'mol/ L
(B 1x10 "mol/L) « HFAAA A} 5h 16 h.24 h
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2.1 ARELIRERRSMYE R HepG2 MR AEE B
5T b2 R

H1# 1(Table 1) AJ W, G5 fL4% 3= %F HepG2 4H
MEfRE A A v . BIEE B A @ HIEE B B100 X
WIEEE E Mo wEAa e, T #EiEER C
@ 23 WA A 02 3364 ), LI M A FH o s 1T 2R
WRBE RN T 3G 98 . FEAS SIS 51 T, 4 bR v Lk
FWREN 4% 107 "mol/ L I, HAFHHEE A A iv.
REEE A A @EREE A B100 MARAEE A E 1704y
A D> 47, 7% 54, 1% < 32. 1% F1 33. 2% (P < 0.
01, [F#EE A C @R/ in 89. 1% (P< 0.01) .

R TEIRENESMAESR(mol/ L) X HepG2 AMFASER Aiv. A©. B100. C @F1 E 73BT
Table | Effect of glucagon (mol/ L) on secretion of apolipoproteinA iv, A (€} BI100, C @and E by cultured HepG2 cell( Mg/ g cell

protein, x Ts, n= 6)

Groups ApoA iv ApoA ® ApoB100 ApoC ApoE

Control 1182%59 196 £9 2 343 46 110 %3 238 £5
4x107 10 946 £69* 195 £18 1 878 265* 104 £8 212 ¢
4x107° 930 +59° 171 £7° 1 737 184° 122 £5° 187 *£13°
4x10° % 693 £25° 142 16 1 617 £42° 162 £5° 168 19°
4x1077 618 £22° 90 +6° 1 577 247° 208 19* 159 72

a: P< 0.01, compared with control group.
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2.2 BREM#EREF AR EIXT HepG2 40 %L AE
ES=brpit:opA )

i 2 2(Table 2) A I, % [& 41 A1 52 36 4 o,
HepG2 4 i #2525 1 1Y) 43 W 2 32 I 5 7 I (1] ) 2B
KM . 5 %5 B8 4 AR LL, HepG2 4H i 76 43 7 55 35
5.16.24 A1 48 h J5, LI H MG ER A A iv. BUiE R

H A @HEIEEA B100 KEHABE A E 20 1938 infe
FEZHTR, Tk e B C G b F 16 o 72 B 3% 34
Whn. 48 h J5, BIEEA A WV EHIEEA A © %/
FH BI00 L EE A E 144 2> 38. 8%

53.4% 31. 1% F1 47. 5% (P< 0.01), M#EEEH C

@53 WA TN 88. 4% (P< 0.01) «
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Table 2 Time course of effect of glucagon on secretion of apolipoproteinA iv, A (5} B100, C @and E by cultured HepG2 cell ( Mg/

g cell protein, x *s, n=6)

Groups Oh Sh 16 h 24 h 48 h
control 362 £15 471 £30 1109 £76
ApoAl
exp. 343 *10* 430 +21° 679 25"
_— control 68 5 107 £12 223 +25
po.
exp. 64 12 84 £2b 104 £12°
control 0 65 %5 8718 9811 121 £17
ApoC @
exp. 0 85 t6" 124 £4b 162 £12° 228 +32°
control 0 1279155 1353182 1481174 2227 %115
ApoB100
exp. 0 1124 £72° 1282 T63° 1 380 61" 1 535 90"
control 77 %6 107 15 259 £36
ApoE
exp. 7232 96 +7 136 14"

a: P< 0.05, b: P< 0.01, compared with control group.

2.3 AREIRERT B REERXT HepG2 4HAREK A5
E=Rpu oA

H1% 3(Table 3) A &1, dbcAMP Xf HepG2 41 1 2%
fEEE A v 3 EE A B100 M EEA E KA
PHIER, M EO A ONFEAEEA C @ik
BIEdAE R, HIXFEFHBE dbcAMP ¥R FE 1 3 i

W, FEARTIG KM, U TR dbcAMP K
FERN 1 x 10 *mol/ L B}, HIEE A A iv. H B EHA
B100 f# e B2 H E 70 7 A2 12. 3% . 24. 9%
F16.1% (P< 0.01), FHIEEH A CH#EEEH C @
[ 73 W 43 3G T 66. 1% F1 142. 6% (P< 0.01) .

£3 TRIREART BLIFAREER(mol/ L) ¥ HepG2 fAMEAEE R Aiv. A@. BI100. C @F E 7520
Table 3 Effect of dbcAMP(mol/ L) on secretion of apolipoproteinA iv, A (c, B100, C and E by cultured HepG2 cell( Mg/ g cell pro-

tein, x Ls, n= 6)

Groups ApoA iv ApoA ® ApoB100 ApoC (@) ApoE

Control 803 +26 174 10 2 53598 108 6 211 =8
1x10°¢ 809 £39 227 110 2 526 161 120 £11* 219 £5
1x107° 813 30 240 £15" 2 379 56 16217 193 18"
1x10° 4 778 £25 284 +10° 2 169 134" 200 120 191 £2°
1x1073 704 £17° 289 70 1905 £97° 262 £11° 177 £5>

a: P< 0.05, b: P< 0.01, compared with control group.
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HEER DL EIF M

HH 3% 4(Table 4) 7] UL, %I F8 2 F0 52 56 4H o,
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K. 5 xF B 4LA b, HepG2 40 i 75 73 51 55 77 EAAIWVVEIEE A B100 LEFEE A E K505 5

5.16.24 f148 h &, LA EA A iv. i figE
1 B100 A # 58 H E B4 Wb, & H A
CMEREA C Gt W iRET i n. 48 h 5, E s

W 17. 1% 24. 9% F120. 7% ( P< 0.01), M# A8 &
HAONMIBIREA C @b 38 m 57. 4%
98.5% (P< 0.01) -

®4 WTEIFREERIEFT TR IE HepG2 HAEHAEER Aiv. AG. BI00. C @H E 53k BI T
Table 4 Time course of effect of glucagon on the secretion of apolipoproteinA iv, A &), B100, C @and E by culturedHepG2 cell

(Hg/ g cell protein, % *s, n=6)

Groups Oh Sh 16 h 24 h 48 h
Control 0 0 711 27 817 44 908 +52
ApoAl
exp. 0 0 633 14" 707 £31° 750 +18°
Control 0 0 1135 13413 190 14
ApoAll
exp. 0 0 174 8" 195 £7° 299 128"
Control 0 0 69 5 102 11 131 12
ApoCIIT
exp. 0 0 91 +2° 143 16" 259 +18°
Control 0 705 £20 1632E73 1932164 2 660 £143
ApoB100
exp. 0 671 T14° 1552 +54° 1 859 82" 1998 138"
AE Control 0 0 118 6 156 £17 232424
01
P exp. 0 0 114 4 139 +14 184 15"

a: P< 0.05, b: P< 0.01, compared with control group.

3 iig

AW FEEE T i i MR 2R AU T B AR P R X
NHFEYT M 2 HepG2 4330k 5 Rk g 5 A RO RL MR, K&
T J5 25 LB 25 A0 dbeAMP 4156 HepG2 21 i 5 I 25 (1
A v ERBEE A B100 KRR A E 10 WA M1
F, Mtk AE R (1 C @il A (Rt F, ELX
VE FH 156 JB5 v 8 2570 dbeAMP VR 114 38 im 77 484 98
KEWF 7T CAUET AMP 2 B = LA R SRR
5 T ASAE; Joan U7V AT AT MR v LB 3R cAMP X}
JEARES 37 1 R A K BRI 41 i DNA & BB 5 1 A
R, B I AE 2 B4R AT A cAMP BT R . i
o IR 2 56 HepG2 40 M 0 6 25 (1 43 6 (K B 1 2 35
MBI cAMP SR SZHL, 53— 5 A 7. A5
gE LR, g I ME 2 0] H0 ] HepG2 40 AR %K T & A
A IVHIE G BRI B100 143w A4 A5 K B 40 i
R SEaG R B, MR ILPE R TR AR IR R A A VY
FIRR AR 25 B S 2 L) 0030 VR SR B thAIE 2, Bl
UK 25 T 490 ) U AR I % B AR &R I A RRORT 4
ATV I o T PR R R o LA B I T A AR
JEEE I # AR 2 B100 (A K, Jo & R IR 5 IR &
A R BR BRI . BAR, AR RS RS MR
JFF 440 it H BT A ) 5 SR — 3

AW 3R B, B = L BE R AN dbcAMP 35 7] 411
# HepG2 4 AR & A E K943k, 1996 4E Andreani
ligiE, AR REAE B3 FibmA — B
cAMP KT, EEMEEE E FEF - 614~ + 804
XA 2 AN M 35 R IE M T oo, BT
T E LR A 22 0] 1 1, dbeAMP 7] @
AR B B E B, [ EEE B E mRNA
AP R, W0 206 22 8 E )b FRATH 4
REZ . KAV, (EEBENR T HESER
X HepG2 40 MG 2 1 /0 WA (i s i, L8 R 5 1 it
B g R A, — B, RS EMEE
RS 22 A 9 AP AR ELRS PR . (B AANTRATHI 45
B, XA AN HepG2 21 i 43 Wik % 6 25
PRI b, AR LA I AR RS ST ME A . X RN [ AR
T8 5 2. JR B 3 & dbeAMP X 2K IR & H
AI[4\8\12] \WHE% [l:—[ B100[4‘9‘12] }Fuﬁﬂgﬁ El E[4\11\12]
140 53 A 350 FU0 i A FH — 2, A AT A W 5% 813X 7 A
PN I X LR R I 2 1 1 3 WA B ARAS PG
EH

AT 53 2 B Ji 5 LB 25 A dbeAMP 35 7] 2 3%
ik HepG2 MU AR 1 C G4k, 3245 A& L
E AN AR IE . A= DUAE B 70 R B, PR T
e T = AR A8 I i 5% 3% KT v 1) [ B



CN 43- 1153/R F E sk 24 & 2000 F55 8 55 3 225

= rﬁiﬁ i ﬁﬁ fﬁ; JEEHQ C qu Tt %‘ R # A8 HTG Lowry procedure to simplify protein determination in memberane and
(%%mﬁﬂag E[ C @K?ﬂ%ﬂﬁé—%ﬁﬁ u% %ﬁﬁ)ﬂ: lipoprotein samples [ J].  Ana Biochem, 1978, 87: 206

MEC BRI C @A) - gkt T L S e e
Hh, TR I 3 B dbeAMP 12 35 ¥ HepG2 il growth factor, insulin, glucagon, and cyclic—= AMP [J]. J Cell Phys-
BT WEARE A C @ Bt ar R B 24, iol, 1981, 108: 353

E[ﬂl*}%%‘@ﬁ” fﬁﬁémﬂ@ﬁﬂg% E| C @’f] ﬁj\‘h% R JH: [8] Masumoto A, Koga S, Uchida E, et al.  Effects of insulin, dexam-

Hﬁ *]% ml*ﬁ% a—_: HTG EF[ £} ,ﬁ;};ﬁ {E?%l: A ethasone and glucagon on the production of apolipoprotein A— 1 in cul-
H, [= P B N [}
tured rat hepatocytes [ J].  Atherosclerosis, 1988, 70: 217

[91 Pullinger CR. Gibbons GF.  Effects of hormones and pvruvate on the

sEXm rates of secretion of very low density lipoprotein triacylglycerol and
[1] XSRS, SRk, psivk e H il =8 e A mpL R (1], cholesterol by rat hepatocytes [J].  Biochem Biophys Acta, 1985,
P+ E A ARAA S E, 1993, 1(1): 67- 68 833: 44
[2] ¥, XFEX, BERE. =B KRBBEEDAL CI [10] Liang ZY .  Physiological Chemisry[M].  Shanghai: Shanghai
J CTIT R RIEMIEM [T, £ 2 &, 1992, 8(3): 293 Technology Publishing Company, 1990; 230- 231
- 297 [11]  Andreani— Mangeney M, Vandenbrouck Y, Janvier B, et al.
[3] 3 86, IR, WA BHEXNKREBELD AL CIL & Transcriptional regulation of apolipoprotein E expression by cyclic
CHI FERFENEmM )], Z2HFEAMHEHEE, 1992, AMP [J].  FEBS Leit, 1996, 397, 155
19(3): 199- 202 [12] Dashti N.  Secretion of lipids, apolipoproteins, and lipoprotein by
[4] EutE, XU RS FO0 A 4080 R HepG2 73 b 3/l &= human hepatoma cell line, HepG2: effect of oleic acid and insulin
HAiv.AG.C @BI00 X E Msgm [J]. & EHXFFIR, [J1. J Lipid Res, 1987, 28: 423
1999, 30(3): 233- 235 [13] RIJk#E, FHEAS, RIS, & FBEFBILK 35~ HFRTER
[5] XU, MRBARE AR RENE LIEKRMH. W Ex) TREMRELL M ESRORR [J]. WEFRS
(F4). REOSIKEAEEML (M), db5: ARIZAER %, 1983, 14: 14- 18
fii AL, 19955 350- 360 (32 2000- 03— 21 W F], 2000- 06- 10 f&[E])

[6] Markwell MAK, Hass SM, Bieber LL, et al. A modification of the (HEXCgmsE RERH)





