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Abstract

AIM: To investigate the effect of octreotide on the regula-
tion of intracellular free Ca?* concentration ([Ca?']) and
proliferation of hepatic stellate cells (HSCs) in rats.

METHODS: Fluorescence Ca?" indicator Fura-2/AM was
used to observe the [Ca?'];of HSCs in normoxic and chronic
hypoxic condition. The effects of octreotide on the prolif-
eration of HSCs were assessed by MTT assay, and the
levels of cyclic adenosine monophosphate (CAMP) and
cyclic guanosine monophosphate (cGMP) were detected
by radioimmunoassay.

RESULTS: The [Ca?1iin hypoxic condition was markedly
increased as compared with that in normoxic condition
(293.2£12.4 nmol/L vs 137.7 £7.8 nmol/L, P<0.01). In
normoxic condition, the level of [Ca?] decreased sharply
after 500, 800 and 1 000 pg/L octreotide treatment (92.52 +
2.52,83.77%+2.30 and 76.58£2.21 nmol/L, respectively,
P<0.01); In hypoxic condition, 500, 800 and 1 000 ug/L
octreotide caused significant reduction in [Ca?*],(204.28 =
7.41,174.08+4.77 and 156.75+6.59 nmol/L, respectively,
P<0.01). MTT assay showed that 500, 800 and 1 000 pg/L
octreotide reduced the value of optical density (A value) in
normoxic (0.173 £0.010, 0.138 = 0.009, 0.100 = 0.010,

respectively) and hypoxic (0.443+0.027, 0.320+0.014,
0.2304:0.014, respectively) condition. After exposure to
hypoxic condition, the level of cAMP was not significantly
different from that of cGMP (P>0.05). The contents of
cAMP and cGMP markedly increased after 500, 800, and
1 000 ug/L octreotide treatment in normoxic (CAMP: 1.69+
0.18, 1.99 = 0.27, 2.48 = 0.37 pmol/mg vs 1.10 = 0.32
pmol/mg, P<0.05 or P<0.01; cGMP: 1.08 20.24, 1.24 &+
0.17, 1.31 #+ 0.29 pmol/mg vs 0.86 & 0.12 pmol/mg,
P<0.05 or P<0.01) and hypoxic (cAMP: 1.87 = 0.30,
2.09£0.35, 2.24 +0.15 pmol/mg vs 1.37 £ 0.25 pmol/mg,
P<0.05 or P<0.01; cGMP: 1.17 + 0.53, 1.38 & 0.29,
1.46 =+ 0.35 pmol/mg vs 0.89 & 0.20 pmol/mg, P<0.05
or P<0.01) condition as compared with those in the corre-
sponding control groups.

CONCLUSION: Hypoxia can promote the proliferation of
HSCs through the second messenger system, while
octreotide antagonizes this action in a dose-dependant
manner in both hypoxic and normoxic conditions. cCAMP
and cGMP play certain roles in the regulation of HSCs.
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Fik: RS R AIRAT (Fura—2/AM) fi 32 A0 89 X &
HSC, WEFEAIKEASLH TR 48 h J& octreotide
A HSC [Ca®; 693AY, Blat A wed HMTT)I & kb
45 R B L% octreotide 3T K B HSC ¥ 78 69 % v IR A%
BR BRI (CAMP) Ao SRAE R 5 3F (cGMP) 3% fe. 447 25 il
cAMP, ¢cGMP iRJZ.

SR 5 ALtt, KAEM T HSC [Ca2 25
FE(293.2 £ 12.4 nmol/L vs 137.7 £ 7.8 nmol/L, P<0.01).
500, 800 #2 1 000 Ug/L octreotide /£ £k & F T3]
AL HSCs [Ca?'] B1K(P<0.05), A5 R A 925 + 2.5,
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83.8 £ 2.34276.6 = 2.2 nmol/L.&Z.8F 500,800 F= 1 000
Hg/L octreotide 7T 5| A HSCs[Ca?']  BAK(P<0.01), HALSH
FIA 2043 £ 7.4, 1741 + 48 F2156.6 £ 6.6 nmol/L.
F AR AME(0.232 £ 0.016) BAK TIRE AT B 4
(0.533 £ 0.036 )(P<0.01):4 500, 800 F=1 000 Ug/L
octreotide 4 &, REA T AR ARKEMKET AEY
R AR (P<0.0D) AR R FH T cAMP A cGMP 4 & R A
AT (P>0.05) R AFRALAKEARS, &2
octreotide 500 Ug/L & 25, cAMP Fv cGMP 2% 5 485
x4 RBLLAR R 3 (cCAMP:1.69 T 0.18 pmol/mg vs 1.10 + (.32
pmol/mg, 1.87 = 0.30 pmol/mg vs 1.37 = .25 pmol/mg,
P<0.05; cGMP:1.08 £ 0.24 pmol/mg vs 0.86 = 0.12
pmol/mg, 1.17 £ 0.53 pmol/mg vs 0.89 = (.20 pmol/mg,
P<0.05), 1 Octreotide 800, 1 000 We/L 48 ¥ Z (cAMP:
1.99 + 0.27,2.48 £ 0.37 pmol/mg vs 1.10 = 0.32 pmol/mg,
P<0.01; 2.09 £ 0.35,2.24 £ 0.15 pmol/mg vs 1.37 + 0.25
pmol/mg, P<0.01; cGMP: 1.24 + 0.17, 1.31 £ 0.29
pmol/mg vs 0.86 = 0.12 pmol/mg, P<0.01; 1.38 £ (.29,
1.46 = 0.35 pmol/mg vs 0.89 * 0.20 pmol/mg, P<0.01).
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1.1 A4 KSR ML 22 El Scott L. Friedman
HP A, HARNOIGALIM HSC. 100 mL/L G4 1
(GIBCO) DMEM. %4 (37°C, 50 mL/L €O, 210 mL/L
02, 740 mL/L N,) M{EE(37°C, 50 mL/L CO.,
50 mL/L 0,,900 mL/L N,) B5$5540 (i 54924 . FPRMA
311 €O, Incubator ZH i REEFEH :Galaxy R
€0, Incubator, WEEliE). Bk (octreotide dk
TSI E R A ). Fura-2/AM (Sigma, ZEHE).
1.2 ik HSC 4 JES (80-90) % Ji 1 & 2 44X, 5552
AR S 60% AL RIER, BIGIIERFREE 24 h

oAk ), H A (N) MRS () 130 ml oy 440, A
AR BB AU Koct reotide (K0 1L 1% 95 4=
AR 0 RRZH (N, He) ;500 pug/L octreotide £
(Noer1» Hoer1) ;800 ug/L octreotide ZH (Nyernr Hoern) ;
1 000 pg/L octreotide 20 (Noews» Hoewn) 4. F:4H HSC
93 AHEAT B S SRS R
1.2.1 HSC #[C 2] w2 BULG R HSCs, 3%
Rigekk, Hanks WILE 3 %, H& 2 mmol/L EDTA
¥ D-Hanks 37°CIAE 5 min, &FWRFS, 2.0, Hanks
HEPLIR 3 VKB A0 B 75 e RSB A Ar, al
MIAEIG AT 95% LA b, AR B 8 10°/L, K&
WA 1 A M A AN A5 pmol /L Fura-
2/MM (Sigma, ZFEH), 37°CIEREEEY 30 nin,
A0 I BRI RER RV T Hanks {1, T2 h
W 3 %% A A B Fura-2 (10 40 i DL ST B £ 5856, K
FH RF-5301PC %640 66 TE (Shimadiu, |14 HE4T
[Ca™ ] MZEME, WoRPEHK 340 nm, 380 nm, K
S 480 nm, X HIHIA Triton AEGTA P FH KA
B /ME. 1 Grynkiewicz et al MFETHE, &Ik
AT ARSI 8 A . I e R A E R, AT s
SECAH B S SR A7 AT~ A
1.2.2 MTT ik Al 2m i 3% g8 WCER X 2504 KA TR 40 HY,
PR R 1 X 10"/ SLEeRN T 96 fLETIRM, 4kalss
%24 h 7 500, 800 H11 000 pg/L octreotide
AL A RS AR R 48 h W B R,
AN0.5 g/LIAMTT 10 uLfEA 4 h, WHBEEEM
AN TS50 pLFEIRAS. I B (T H 5T 40 plaAf:
IR RPN MIAE IS 90% LA L A ARSIk
B BRATATRII 8 AL, 1 1 4L U DMSO AU MTT Ay
AN R, FHBEAR AT 570 nm AL IR AL G 1 A48 DA
BRG0P H
1.2.3 cAMP, ¢cGMP &30 & HFAFEFEM, 7
DUAVKA T 0. 24 mol/L w8 1 mL, THOBHE4H A,
VKT R AR, 0B EE DL 3 mol/L KOH Hfn 42
pH 6.3 A%, HOFEmABRMIIE, —20C A&
M. cAMP, cGMP Wl 5E 4% 1ty A B B 25 & B HEAT
Byl b8 A S R U £ bR vE DR R,
ZAN ALK FASR:, A mm s Lb R gk
5. H Sigmaplo 2000 BRAHAL BUEHE IR 1F K.
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2.1 octreotide & HSC[Ca®']; #9 % vhr (KI5 FE )5 HSC
[Ca™] i W3 T H SR A (K0.01) ; FECIRAT 4041
#3t octreotide 500, 80011 000 ug/L A2,
[Ca®] | BRI (/X0. 05) , MHRAEHTIR)G [Ca™ ] 9 B FF
ik (/X0.01) (& 1).
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&1 Octreotide X HSCICa?] ; (nmol/LIBVEZIfA

Control Qctreotide 500 Lg/L QOctreotide 800 Ug/L Qctreotide 1 000 Kg/L
Normoxia(N} 137.7 £ 7.8 925 + 25° 83.8 + 2.3° 76.6 £ 2.2°
Hypoxia(H} 293.2 £ 12.4° 2043 + 7.4° 174.1 + 4.8° 156.8 + 6.6

#P<0.05, "P<0.01 vs BENBA.

8 2 Octreotide X HSC I&FHAVEZ I

Control Oct1(500 ug/L} Oct2(800 Mg/L) Oct3(1 000 Hg/L)
Normoxia(N} 0.232 + 0.016 0.1725 + 0.010° 0.138 = 0.009° 0.100 = 0.010°
Hypoxia(H} 0.533 + 0.036" 0.443 + 0.027° 0.320 = 0.014° 0.230 + 0.014°

#P<0.05, "P<0.01 vs BENBA.

2.2 octreotide X HSCs 3350w 3@ RS TR 4 (]
TSN R AL (X0, 01) ;500, 800, 11 000 pg/L
octreotidedbBIAH TG ik /2 FULRAREIRAT A1
W PR (0. 01, 3 2).

2.3 B84 HSC cAMP, cGMP 894 F 8% R
IFHSCs cAMP, cGMP % RAN KA M (0. 05) ; Lie
R HEIERRERAS T L octreotide 500 ug/LAbH
J5, cAMP Fl cGMP &3 = (X0. 05), 1 octreotide
800, 1 000 pg/L M (/X0.01, 3, 4).

3 11E

HSC IRy BT I 41T £F A A R A R R IR R Do IR B T 47
AEALIR A, BOG R HSC wk /DAl B A58 5t (ECM) 431
YL, AEHEECM M BRMR, PIUCAEH2F 4l A B2
YREH. Ca® L4 BG4 h e B ZEARE . Ca™ Tl —J7 1
PO T AR B, Sy — T O 22 R R G AL
1) 85 1 K (mitogen—-activated proteinkinase,
MAPK) 1B A% Ca™ TRGACIE It 3 2R 2 35 ] 45 FH (R &%
SRALT R b 30T ) A0 PRk N A8 PR B, AT L A B f)

Z% 3 Octreotide X4 HSC cAMP{pmol/ma}EZI[

AT, AR AT AR D OE HSC, R /N AR R AL KA
THNEEFE L Ca’ EER HEACHE HSC 34 4.

LKA E B octreot 1 de REFNIEI 22 b 1983 40 o
2B BT BAG I HSC £75K, AT FREBRAR T T3
3 I AR Y 1162 1 U R A (T Sl B 1 IR
W TUAR WARE . R FRATTR AR A% 5% HSC, ¢ T
octreotide LW &, MRESHTFET [Ca™ ] S 40 P I 4T
M e Hc AMP, cGMP M B, g5 1R
octreotide 7T HSC #UIG « BATIX — BT 4E4b 1 R0 ER
T REZEM, XPEH EEE T HSC W ICa™ ],
cAMP AT cGMP SZBWIF). TT BEA& octreotide 1] LA ]
B S EH WS AL (soluble guanglyl cyclase,
SGC) , W7 cGMP (15 W, T cOMP 717 2 20 ZURF il 2
iR mEZ MR, SR, AR
octreotide BET] LIE I 15 HSC P 1¥) c AMP 1 cGMP 7K
e, BT DU A B [Ca® ] KA R R AR
F, PRIIE A HSC 3847152 2HH]. 45 RE W octreotide
TEHSC WO« BEA X — BUAF 4 Al iy O AT vl B 2
YEF, octreotide nJHEN K Bl ¥R 41 4 4k 1) B 223k

Control QOctreotide 500 Hg/L QOctreotide 800 Kg/L Qctreotide 1 000 Kg/L
Normoxia(N} 1.10 + 0.32 1.69 + 0.18° 1.99 £ 0.27° 248 + 0.37°
Hypoxia(H} 1.37 £ 0.25 1.87 + 0.30° 2.09 + 0.35° 2.24 + 0.15°

2P<0.05, "P<0.01 vsEEIIIBLA; °P<0.05, ‘P<0.01 vsIEENBA.

£ 4 Octreotide I HSC cGMP{pmol/ma)avgZif

Control QOctreotide 500 Mg/L QOctreotide 800 Hg/L Octreotide1 000 Kg/L
Normoxia(N} 0.86 + 0.12 1.08 £ 0.24° 124 £ 017" 1.31 £ 0.29°
Hypoxia(H} 0.89 + 0.20 1.17 + 0.53° 1.38 + 0.29° 1.46 + 0.35°

2P<0.05, "P<0.01 vsEEIIIBLA; °P<0.05, ‘P<0.01 vsIEENBA.
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