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ik ¥ 18 K224 SD K R FAEIRES 12 REEHLA> R 341(6 H/4L) : HDCPAEAIA]  Hemin T4l | IE# 4T §R41. HDCP #5121 Al
Hemin T4 TR 14 KBS 7 d T RS20 RS 205 156 (80 mg/kg) i B 8 HDCPBSIRY , IE 3 (iR T4 A iRk
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Hemin T4 (P<0.05) , M i 412 H VEGF /K- IH S A5 T 1E % 4R A Hemin 4 (P<0.05) , Hemin g 2 R 41 20
SFIt-1 7K -5 F1E 3 4H /K- (P<0.05) , 1fif VEGF K AR F1E # 41K F-(P<0.05) . Z5i Hemin AEME AR AL O3] e 1 2% LAY 1L
FERDRAE A, AT REHLH R AR ARZH 2 HO G o , 38 A4 CO, B IR #4121 H sFIt-1, 7= VEGF KPRk &
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Therapeutic effect of hemin on gestational hypertension in rats and the mechanism
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Abstract: Objective To investigate the therapeutic effects of hemin, an inducer of heme oxygenase, in a rat model of gestational
hypertension and explore the possible mechanism. Methods Eighteen pregnant SD rats at day 12 of gestation were
randomized equally into gestational hypertension model group, hemin treatment group, and normal pregnancy (control)
group. In the former two groups, the rats were subjected to daily nitro-L-arginine methyl ester (L-NAME, 80 mg/kg) gavage
since gestational day 14 for 7 consecutive days to induce gestational hypertension; saline was administered in the same
manner in the control rats. The rats in hemin group received daily intraperitoneal injection of hemin (30 mg/kg) starting from
gestational day 16. HO activity and carboxyhemoglobin (COHb) level in rat placental tissue were detected with
spectrophotometric method, and soluble vascular endothelial growth factor receptor-1 (sFlt-1) and vascular endothelial growth
factor (VEGF) level in the placental tissue homogenate supernatant were detected using ELSIA. Results At gestational day 20,
the blood pressure and 24-h urinary protein were significantly higher in the model group than in the other two groups (P<
0.05), and were higher in hemin group than in the control group (P<0.05); HO activity and COHb content in the placenta tissue
were the lowest in the model group (P<0.05), and was lower in hemin group than in the control group (P<0.05). The level of
sFIt-1 was significantly higher and VEGF level significantly lower in the model group than in the other two groups (P<0.05);
sFIt-1 level remained higher and VEGF lower in hemin group than in the control group (P<0.05). Conclusion Hemin can
reduce blood pressure and urinary protein in rats with gestational hypertension possibly by up-regulating HO activity,
enhancing carbon monoxide production, reducing sFIt-1 and increasing VEGF in the placental tissue.

Key words: hemin; heme oxygenase; gestational hypertension; soluble vascular endothelial growth factor receptor-1; vascular
endothelial growth factor
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1.1 SRttt

1.1.1 %235%h4h Spragne-Dawley Btk L, 2~3 A %,
AT 200~250 g, JCREE IR AP RS, Il — =
BesIshI Bt R A oK FHEE , SERERTTE]
6am~6pm, {H ik 25~26 °C, FXFR A 70% 2547, /i HH 45
ANERTH T, 3 X, TR 3R 1 E R PR I T 4R S5
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1.1.2 £ &AWL e 2 H 5 (L.NAME) |
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AT,
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1.2.1 h4h A% HDCP AR & 5 BUEH AR SD M
PERFR 24 HFeMfelfe 2: 1458, A H S SR EUME RUBHIE 2>
WIEATIR A, A NS R BN T M B IRER O
R PAFZZAREL8 H o GEURES 12 70K 18 H 22 BB
53R 341(6 H/4H ) : HDCPBEAIZH  Hemin T4 | 1E &
UEHRLH (VERXTIR) . HDCP#RIZH  Hemin T 15i4H T4
YREE 14 TR ESE 7 d T 30 Al 3 A2 e RS 2 2 HE g (L.
NAME, 80 mg/kg) i H7. HDCP I, 14 (TR
TR KE S o Hrp Hemin 141 TALURES 16
KA H R 4T Hemin(30 mg/kg) * i s i 5, 341 %4%
BT AT R 12,1620 KK ERICA s bk i Wi
DR Sk e (R EE 2 BRI A B« 2o e
WECIAEE P R T B 2 U TR [ 2 N i
DS, o2 LIRS S AR R P Jkeipt
TERSFHFUEI o, R — RS R kIR AR5 1T
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A-80 CIKFEIR-AT#

1.2.2 BEF4L P HO B PEeml 2 MG HO R&f 121
FANAHLT R A CO AL, LARE S S WA HHRLT 2R (1)
AR HO BYTE ™ . HR #4819 0.1 mol/L
BRI 22 W (KH.PO., pH 7.4)EE0E 5 , I 4 F5 ]
[FIFPE i, FS IR AREDKA 1503 4 2CL 15 000 r/min
B0 15 min, BB, ARy, — 0 TR A,
— M FTFIE HOTEME . RVAR R MG EAAZI 59K
TV 20 pl, 2 mmol/L IEZKIMLIZ 40 pl, if JE AUl it 1)
(NADPH)40 pl, {g5§ SD K FUFHZ 59K il (FEh
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1.8 ml, BHEE 37 °C.10 min, Tk FZ& RN, A&
NADPH FIFEHE R2s XTI, 7R
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mg*-min®), 515 IR HIE T BCAE FE Sk
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2 &R

2.1 BB R R 24 h TG ik st

2.1.1 ZmF Ak LNAME 425 R4 4022 Bl
JEAALTC 322 57, 4524 )5 45 2 K HDCP U4 Hemin
ZH2E UM R 5 FFF. Hemin 1154148 H Hemin 175
J& IR R B, 4 UR 56 20 K, HDCP A5 8 41 1fit [
145.33+3.94 mmHg, B i = T 1E % 4T §R 41 114.83+
1.95 mmHg, 2z 5 BA 5011475 X (P<0.05), Hemin-|-
FZH Il Hs Ay 136.33+2.10 mmHg, B A% T-HDCP 4 , {HAT}
e TR AR, 22 HAA S 78 L (P<0.05,%1)
2.1.2 BABER 24 hFEarkin LNAME A2
2524 h JREE FAH LTI .25 5%, 45 245 56 2 X HDCP
BAIZ  Hemin T2 4 BUR & FUIT LA, Hemin +
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Tab.1 Systolic blood pressure in different groups at different
gestational days (GD)(mmHg, Mean+SE)

Group GD12 GD16 GD20
HDCP Model 120.62+3.34 145.24+3.65° 145.33+3.94°
Hemin 119.71+5.62 143.00+2.97* 136.33+2.10®

Normal 119.39+7.21 117.28+2.25 114.83+1.95

*P<0.05 »s normal pregnancy rats; *P<0.05 »s HDCP model group.

2.2 BLAREFHMLHO EHME COHb A&

221 BEMLHOFBRLE LS HDCP
FHIZH HO 15 PE 7 (4.75+2.73) nmol-mg*-min™, B @A
FIEH GEIRA1(11.7443.92) nmol-mg™*-min™, P4 LR
ZRA G X (P<0.05) . Hemin 4] HO & 14
47(8.69+3.31) nmol-mg*-min®, % HDCP A5 15 2 B i
T AR T IEH R, 22 7 EA G L (P<
0.05,%3),

®2 BREZR24 WNREALEK
Tab.2 24-hour urine protein in different groups (mg, Mean+SE)

Group GD12 GD16 GD20
HDCP Model 6.13+0.85 8.19+0.76" 11.55+1.66°
Hemin 6.01+1.03 8.05+0.85 9.48+0.88
Normal 6.29+0.68 6.27+0.52 6.26+0.60

*P<0.05 »s normal pregnancy rats; "P<0.05 »s HDCP model group.

#*3 HEZRIRBALAHOEMM CO BRI
Tab.3 HO activity and CO content in the placenta tissue in
different groups (Mean+SE)

Group HO activity(nmol-mg™*-min™*) COHb (%)
HDCP Model 4.75+£2.73" 0.17+0.06*
Hemin 8.69+3.31* 0.23+0.03*
Normal 11.74+3.92 0.25+0.05

*P<0.05 »s normal pregnancy rats; "P<0.05 »s HDCP model group.

222 FEHL2COHb A b MK LS HDCP
BERIZH iR 4212 COHb 71 47(0.1740.06)%, B AL T
1EH YR (0.25+0.05)%, Mgl 22 5 HA G128 L
(P<0.05) . Hemin + i 41 Jify £ " COHb 7% & (0.23 %
0.03)%, # HDCP A ZH B B34 i (H AR IE 2K
Z R HA SRR L (P<0.05,383).

2.2.3 Be AL HO B At #4021 COHb A2 09 % &
X5 A UG T 2 HO TEME R B 412 COE  TAH G
PEAT, BRI 2 B IEAE G R (7=0.53,P<0.05)
2.3 JEEM LR SFIt-1. VEGF 4%

231 A6 #4128 P sFIt-1 4 )45 ELISA Bl 15
HDCP 45 18 21 Jifs 4% 20 21 b sFIt-1 75 A (12.02+0.41)

pg/ml, F1E R4 (7.03+0.48) pg/ml T (P<
0.05), Hemin 1 21 Jift £ 41 21 sFIt-1 & 1 4 (9.83+
0.30) pg/ml, % HDCP #7520 Bt B I , (HAT3 5 T 1R
ARV, =7 B A ST L (P<0.05),

232 &ML P VEGFAE ik ELISATNTEHDCP
BRAI G412 VEGF 5 1847 (9.43+1.69) pg/ml %
T IEH IR 1Y (13.58+0.85) pg/ml, W5 2H 7] 22 S 47 ik
FE(P<0.05) . Hemin T4l #4141 H VEGF & i+
43(11.34+1.04) pg/ml, % HDCP A RIZH BA i T+ (AT
T IER IR, 22 R B gei 75 L (P<0.05)
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FIFH S BRI 57— P AR BEAL A SRR
HAR DA it H AT BRIk, sl
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B AEEST E R
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HO IR FIG PRI B R, CO AR R/, ASigh sl
7R, HDCP 45 1Y 20 22 [/ iR 4% 4 21 HO i 1 K¢
COHb 7% I UL YR PA b FATR, 125 0 % AT R
B TR, 24 h JREE I B3N, G4 CO & i 5 HO g
PEETEASE, 5 AR MBI 453, $R”7E HDCP ()
KR AR IR SR 2 B, AT B HO [T
PR, e AR IEPE CO Y = EOfIR , HS Pk N nT
CO Mgl . T4l HO TR . CO Ak s /b,
ARERA & HDCP &R 2 —.
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EEIFHEZNER . sFIt-1 2R A E AR RRE R 7,
WG E = A IR A E A Z —, B
VEGF [ —Fh@ il . AW HaE sFIt-1 48 1E 7 4T
PRt PR TR Y, 1B 5 VEGF ByBS K AR sh 2 A5
AMHFE I 7x HDCP A B ZH i 3541 2 sFIt-1 7K P42 0E
TR W TS L (H VEGF 7K 488 1F 3 AT GR2H R A1
FTHE T IE 8 IR b sFIt-1/VEGF [RI A9 A , G 4k2H
U SR ETINAY sFIt-1 AT 55 P i A 3 T A2 AR 25 AT
IR IR, BHAS VEGF (AR iE 1 , NI 5 A4
I H T RN R S0 iR 4543 1Y) sFIE-1 s fin A
VEGF /KA R, FTRE /& HDCP i &Ll 2 —. A
GG B VEGF (17KF- BRI sFIt-1, 952 sFIt-1/
VEGF [H][# i AT BB RiAY T HDCP BB LA

HeminJ&—Fh/MARIN AT R A SRR A S5, B
ZE AT S EEERIVER N MUAXT AR
bt 2, B2 n A LG R R E R, 7EfR
LRI CAIFSE Hemin 15 S HO (1328 FNiE 1,
1B H Hi i & Hemin 75 HDCP Jk B rh 13 it 4 1
TEARSZK T Hemin (T 5if# HDCP K FRUMLHE T F%,24 h
AR A2 HO TRV ST, CO A i
Jn, G 543 W VEGF B4 0, sFIt-1 % A R sk 20>, $f )
Hemin 7 HDCP & 45347 /R FH Y AT RERE A L] 258
T S MLT A AT RG34 CO A= a, 2T
T sFIt-1 K3, 34 VEGF #7= 4E |, B8 sFIt-1/
VEGF [a] -1 , R 45 45 , PR 48 P B T
&5 HIRE DRGSR R T B Rk, S 4 B il 4
PRARIRAS , NIRRT I8/ PR EE 1, £ HDCP H & 44
BRI

25 LTk, Hemin GBI S IMLT A A TR 5
TG, U A SFIt-1/VEGF Z [l A , (I HDCP
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