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Effects of Liuwei Dihuang Pills on HO-1 in Vascular Tissue of Diabetic Model Rats

LYU Xiaohui', WANG Zhe’, SUN Jiayu', CAI Zhigang',ZHANG Ruipeng’, SHAN Aiyun'(1.Shenzhen Futian Dis-
trict TCM Hospital, Guangdong Shenzhen 518033, China;2.Xiangya School of Medicine, Central South Univer-
sity, Changsha 410013, China; 3.Shenzhen Research Institute of Tsinghua University, Guangdong Shenzhen
518067, China)

ABSTRACT OBIJECTIVE: To investigate the effects of Liuwei dihuang pills on heme oxygenase 1 (HO-1) in vascular tissue of
diabetic model rats. METHODS: Rats were randomly divided into normal group, model group, Liuwei dihuang pills group (14
g/kg, ig, s.i.d) and HO-1 inhibitor zinc protoporphyrin (ZPP, 10 umol/kg, ip, q.0.d)+Liuwei dihuang pills (14 g/kg, ig, s.i.d)
group, with 12 rats in each group. Except for normal group, those groups were given streptozotocin intraperitoneally to induce dia-
betic model. After modeling, treatment groups were given relevant medicines, and normal group and model group were given nor-
mal saline intraperitoneally every 2 days for consecutive 4 weeks. The systolic blood pressure (SBP) of caudal artery and heart rate
in rats were detected; the effects of Liuwei dihuang pills on the contraction response of thoracic aortic rings (TARs) irratated by
phenylephrine (PE) were observed as well as the effects on the relaxation response of TARs irratated by acetylcholine (Ach) and
sodium nitroprussiate (SNP); mRNA and protein expression of HO-1 in vascular tissue were examined. RESULTS: Compared with
normal group, SBP of model group increased, and the relaxation response of TARs to Ach irritation decreased while the contraction
response of TARs to PE irritation increased (P<<0.05). There was no statistical significance in mRNA and protein expression of
HO-1 in vascular tissue (P>0.05). Compared with model group, the relaxation response of TARs to Ach irritation increased in Liu-
wei dihuang pills group, while the contruction response of TARs to PE irritation decreased; mRNA and protein expression of HO-1
increased in vascular tissue (P<<0.05 or P<<0.01). Compared with Liuwei dihuang pills group, SBP of drug combination group in-
creased continuously, while the relaxation response of TARs to Ach irritation decreased continously (P<<0.05). There was no statis-
tical significance in mRNA and protein expression of HO-1 in vascular tissue (P>0.05). There was no statistical significance in
heart rate among those groups (P>0.05). CONCLUSIONS: Liuwei dihuang pills can improve vascular reactivity disorder of diabet-
ic model rats, which is likely related to the expression up-regulation of HO-1 in vascular tissue.
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WP e B A A PR IRIE R . HO-1 e LAy
JifE , 1E 18 B R A Rr— i A SR, IR 2 ol s i, 7E—
ERNE SRR (25 IR SAE) T 5 S Rk R Ay
Tnely ARSI 32 SR S R b B AL PR K B E B bk ) A
LA 1 2h HO-1 Fak B2 i, RIS 25 7 HO-1 28 [ D B4R
SEPEREHUREEE IR (ZnPP) | R3] 7S R b B LGP PR A5 R B
MAETE ShfE 5 HO-1 8 [ AR e .
1 ##
1.1 %35

ACCU-CHEK [fil ##{% ( 2% [ Roche /A 7 ) ; T100 54 fifF i
W (PCR) X . BioradGel Doc XR #t JIi 514 % 4 ( 35 1
Bio-Rad A ] ) ; CODA JGAI M A (£ Kent 23 H] ) o
1.2 #Em5iH

FNRHE B AL (It A R & R B AT BRA ] HE5
20150415, #A% - 20 g/100 K7 ) 5 W|We &= AL AR AL 1A R
AL 5 :53-86-1) s K E IR (PE, WAL B ERHE A FRA A,
5. 59-42-7) ; ZIEARHK (Ach, [T SR A BRA A L 45
9000-81-1) ; fiif 5 44 (SNP, i Jb# g2 1k T A KR |, fiL 5 -
13755-38-9) ; 5% g 1/ B 2 (STZ, #t 5 : S0130) . ZnPP (L= .
282820 ) [ 55 [# Sigma 2\ 7 ; LB Y FIR A ¥ M Ak 24l
1.3 i

Wistar K F, 48 H,SPF &%, @ & 4%2F, IRt 220~260 g,
TATF) A B s R O [T IE S : SCXK (#)2013-0002]
2 FHik
2.1 oA EE54H

BRI M T 20 BRI L SR B ALZH AT ZnPP+
ANURHL LA, 4] 12 o BRIER 4050, A AR R ip
STZ(50 mg/kg)i7s S Wi PRpAR Y, 4 d J5 BT R IUAL, LA LA > 16
mmol/L B 5E A AR A ) o BB, 7S M EE LA K RV K ig
FSBRHE B L (14 g/kg) 1R, L 4 8] s ZnPP+75 B B ALZ K R
R ig /N AL(14 g/kg) 1K, FEBE H ip ZnPP(10 umol/kg)
LYK, ¥ SE 4 J8 5 1E W 2l AR 2 K SR H ip A= BRER K, 14 42
4o
22 MESOGRAEN

FHOR BRTCA i3 Wl B2 sh ke i (SBP) , [ st il ok
FRC 2 L HERR Lo 28X Il () R0
2.3 MEHHIFE

K ERBR R i AL B , TRk, B O It 2 A KRB 28 it
W AR AR R IR A AR (95% O45% CO.) o 141508
ik =5 Bl bk , B UM 3= 30 ikl A ER , oA — BEIfL A A Trizol %
Wb, 59— B A A —80 CvKAf AR F TG HO-1 i 35
Pl T Y — BEATA KRB 22 MW R 10045 5K T ™
2.4  BEFNRKINE K B9

A4 85 U 1 15 R 28 KRB 28 WO S )5, iIn A 1x107°
mol/L M| WeSE = VE BRINE M= o WML — i [ 22 , 53— i
PEIRAERS , 2 10 FRAE 15 min K5 5K 3 75 2 g if, 45 15 min
Po— U, FRELRE SR SRS S T AR 20 . SIS S K A
PRE AR TR A L 2 T AN AR e ST R, LA
Frfbak J1. AR R 5145 T 10~° mol/L PE . Ach .SNP
S, WL I A BN PE A Y45 B 0 AT Ach  SNP B &F 5K i
N o AR S50 FH 2 B LA A T R 1Y TR 5K T (g/mg) o,
i QAR SR EAT I S TN RO R b e K =R e
N A LR
2.5 BEFNRKIME HO-1 mRNA ik g4

SRS 58 9% 5 B PCR (RT-PCR) ¥ o 4 10055 V8 Vi F J5
Jii , Trizol Z41F 1 3 ik , 2B = Zh ik & mRNA , 726 B PCR
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A S s S A cDNA 385 HSe VB IR 0 T PCR Y3 . 5197
5. HO-1 L5 % %) M 5' -CACTCTGGAG-ATGACACCT-
GAG-3', FiE51 ¥ 4 5" -GTGTTCCTCTGTCAGCATCA-
CC-3',250 bp; p-actin F #5147 518 5’ -TCTGTGTGGATT-
GTGGCTCTA-3", FiE5 49541} 5’ -CTGCTTGCTGATCCA-
CATCTG-3', 250 bp. JZ J#i & Z : PCR Master Mix (2x) 5 ul,
LRI04 0.2 ul,cDNA 0.6 ul,DEPC /K 4 ul, W53
2% 95 °C .10 min, 95 °C .15 5,60 °C .1 min, 39 MEH . KM
2 M A H IR DR AR NS ek
2.6 BEZNRKME HO-1E B R IEZHIE™

K FH Western blot i, B 5= a0 ik , K M = s Ik 2008 1
JE E AR PR OB A RIS , AR 230 (16 873xg) 15 min, B
b AR A TR, s R (BCA) B 1 e I R 3
TGRS REAE AW E . TSN E AT EFER (40 pg) ,
AT e FE G R M - 2R D9 M TOE e B8 Jie (SDS-PAGE ) HEL K 43 15
HL A I, 5% BERE Wk £ P41 1 h, WA —$1(1:1000) ,4 °C 3
o IIAHRPHRCHTIgG —HT(1:5000) BFE 1 hJE vk, inA
RCIRT B W AG . 81t Image J2x BRPFEHEAT K BEAE 204, LA
HO-1 5 N5 p-actin 45717 JK FEAH A HL A % 8 HO-1 YA T 36
ki,
2.7 FitFEFHE

K FH SPSS 19.0 F A4 750 BT B LAx £ 5 2R, 4l[H] He
AR PR 2y 25400, WAL ) (%) FL 4R FH LSD K 5 . P<
0.05 FREFHHITHE L.
3 R
3.1 NERHLE AL K RERNEK SBP 50 R A #2 M

5 IE R A g, AR 2 K R 3l ik SBP B Tt i (P<
0.05), SHERIL LA, 7SR B ALZ K B 8l ik SBP A Jir T
W A 25 IG5 L (P>0.05), JIIA ZnPP J5 7S B 25 4L
VR B S , ZnPP+7S B b 8 A2 R B SBP 45875 B b 35 L
R T 5 (P<0.05) . KB LEEF TG FE XL
(P>0.05), % 2H K B2 8 ik SBP .0 20 5 45 J WL 2% 1(1
mm Hg=0.133 kPa).

K1 RAKAREZIKSBPHLENELR (X +s5,n=12)
Tab 1 SBP of caudal artery and heart rate of rats in each
group(x+s,n=12)
ikl SBP,mm Hg

D3, /min

IEHA 114.45+15.21 150.24+15.32
IR 138.57 £ 13.45* 155.65 + 13.56
7R H LA 125.42 +16.72 151.21 +15.68
ZnPP+ SR HLEE JLAL 140.27 £19.32** 148.16 +17.91

TE: SIERALILEL, “P<<0.05; SRR BT ILAL HE4E,"P<<0.05

Note: vs. normal group, *P<<0.05; vs. Liuwei dihuang pills group,
P<<0.05
3.2 ZNRRIME LXK R ML K B

I P A AR ZE R UM T Sl K LA R4S Ach 30504
B A (4 ET 5K SN | TS PE S s 4 S 4 5 (P<
0.05) . SGRERIZE FEAL, 73Rl BOILA K B 32 S Bk i A PR 0 PE
TS A 2 7 955, %k Ach TR PR B MRS P 1) 4T i 2 g 1 5
(P<<0.05). %5 F HO-1 H 45454157 ZoPP ), ZnPP+7X
WAty B HLZH R UM 32 Dk il 48 R X8 A ch B T K SO
H55 TR H2E R TEG7E L(P>0.05) . #54E7R 7
WA HiL B AU BB A% FAAI PE XTI 457 A MAc 24 B oy RIS i Ach SRR P
AR 1 I A5 5 5K S N 5 4T FH ZnPP AT )5 T 5% T 75 ik
BOILIAVE T o AR RRUE] L8, 3 3l Dk Il A BR XS SNP A 2 A
R R oK SN 22 R TESE T L (P>0.05) o 22 RN
BRI ELS R WFR 2,

hEZHE 016 EE 0T HE 18



*2 BHAAROEKRNVNEER(x+s,n=12)
Tab 2 The vascular tone of rats in each group(xts,n=12)

45 PE,g/mg Ach, % SNP, %
B 0.81+0.12 67+11 63+ 10
e siiEE 0.92+0.13* 44 +9* 58+ 13
ZSMHL T LA 0.82+0.17* 58 +6* 62+11
ZnPP+75BRHL B LA 0.90+0.16” 3248 59+ 12

FE S AL, ¥ P<<0.05; SEERIL] s, "P<0.05

Note: vs. normal group, *P<<0.05; vs. model group,’P<<0.05
3.3 AR E AN MEHLAF HO-1 mRNA K HE B RIAH
i

5 IEH A R, BRI ZH R BRI 4 2H 21 HO-1 mRNA J2 H:
HFRIEA s (H22 53 EG0 2 2 L (P>0.05) ; SR
FOHE , 7 0 b B I RN ZnP P+ I 1 2 AL 20 K R A5 2 41
HO-1 mRNA S H A FIRBHE (P<0.01) JF B & TIEH 41
(P<<0.01). SRS, SR B AT PUEE R BUML A P HO-1
PRk, &4 RRUNE 2021 HO-1 mRNA K H 4 143k
e L5 R LA 3, RSB HL UK R LA 1
#*3 HHKRMEMALH HO-1 mRNA REEBHRIENE

#£R(x+s,n=12)
Tab 3 mRNA and protein expression of HO-1 in vascular
tissue of rats in each group (¥ +s,n=12)

215 HO-1 mRNA HO-1%&1
EHA 52.34+13.46 1.25+0.24
HERIZ 60.18 +12.34 1.32+0.27
FNBR b LA 110.14 +13.46" " 3.82+£0.62°
ZnPP+75 I B LA 110.14 +13.46* " 4.01+0.71%"

e HIEH AL R, P<<0.01; 54 s, *P<<0.01
Note: vs. normal group, **P<<0.01; vs. model group,”“P<<0.01
IEH 4 TERIZ AR AL ZnPP+ S MHh #ILZH
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Fig 1 The protein expression electrophoregrums of HO-1 in
vascular tissue of rats in each group
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AR PR S R A B ity , LA Q™ A5 — A AR (CO) VISR ER
DA 1 15 4 2 i BR ), o S AR A A e o A IR,
I3 HAPOR B ST TSRS, HO-1/COfR Sid #%
S A BRI REA B BRI G R FFE R DT, HO -1 g
P E LA PA B2 240 LA B, D/ LA PN B A O T A S N
B HYEAEZ ESUN T B TiR Y7 1 STZ R U /BRI
B 2N AR AR 0 B A PA P P S 2 8 A5 HO-1 1Y
A — B, X A28 HO- 1 RERS R MR R 5 LS A4 S 1k
15403, PRI A Y HO- 1 BR300 A AR 5 DRAP PR

FSWR M B UL Ty R AR DUSK AR S P 2 i (e B2 ), B
AR P RVET . BB 20T & S IR B AL A AR
MBS | LB R BE AL SR . EA S g h Sl 45
HO- 1 IR MR ZnPP (5 HO-1 8 IR SRS &,

hEZHE 2016 EEoTHEI1H

Wi £ I I RE A A , AN SN0 B 1R DR AR 30K ) R 25 42 /X Rl 2

FURS IILAE PR 5 VRS HO-1 S I S &R - 4745 T ZnPP )5 ERS

S Bt 7 WA b B KU PR A BRI A S RE A4, D5 B Sk

bR BRI R SRS 98 5 VR TS HO-1 SR A %, ez

WITE . AWFFRAR o, BRI R B A D RE ZE L L 1 7k

T8 5 7SR B R BRI A DI REA Biritdes , I ] s A 1)

KU Bk ZH 404 HO-1 mRNA FZE (A k39 7 5 2445
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R BRI S RE A A L (U 32 3l ik 2 2 HO-1 mRNA il
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P 15 LA 42X T HO- 118 3R 58 340 TR AN B0 1o W 8500l 78 40 0 114

S AERAERE R PRI i A b 45 T 7S IR Ml BUAL

REME S B AL 2 M 45 I A e A BIA TR PR B9 FE ] o

S 3k

[1] TV RESE, FHAS, 5 SR B 2 135 X R IR R
U5 NJBF DK PN B 2 45 O S AR RO BLARN (0], o B 2 4
$ 7 &,2014,5(34):2 794.

[2] Leopold JA. Antioxidants and coronary artery disease: from
pathophysiology to preventive therapy[J]. Coron Artery
Dis,2015,26(2):176.

[31 JHHRSE, ARG, e, 4 AR A A F 3R ILAE KBl
A& S REPE[)]. A 22 52 4R, 2005, 57(3) : 367.

[4] ZETHUE, MU, WIS , 5. 2 OB RS It A 2 J
iR VR HE IR 5~ o) 5 L e PR 38 SC[D). 55 R 5 Wik 5 06 o7
2 %,2006,20(10) : 715.

[5] Ryter SW, Choi AM. Heme oxygenase-1: molecular me-
chanisms of gene expression in oxygen-related stress[J].
Antioxid Redox Signal ,2002,4(4):625.

[6] Zhang DD. Mechanistic studies of the Nrf2-Keap1 signal-
ing pathway[J]. Drug Metab Rev,2006,38(4):769.

[ 7] Magdalena K, Krzysztof S, Jozef D, et al. Role of heme
oxygenase-1 in postnatal differentiation of stem cells: a
possible cross-talk with microRNAs[J]. Antioxid Redox
Signal ,2014,20(11):1 827.

[8] Travis DH, Anupam A, James FG. The mononuclear pha-
gocyte system in homeostasis and disease: a role for
heme oxygenase-1[J]. Antioxid Redox Signal, 2014, 20
(11):1770.

[9] Bulger EM, Garcia I, Maier RV. Induction of heme-oxy-
genase-1 inhibits endothelial cell activation by endotoxin
and oxidant stress[J]. Surgery,2003,134(2):146.

[10] Jian C, George D, Kazuyoshi I, et al. Upregulation of
heme oxygenase-1 combined with increased adiponectin
lowers blood pressure in diabetic spontaneously hyperten-
sive rats through a reduction in endothelial cell dysfunc-
tion, apoptosis and oxidative stress[J]. Int J Mol Sci,
2008,9(12):2 388.

(111 LB, TR, 3 SR AU IR B
A /N B 2804 WFIE ] 82 o B 5 B2 4R, 2002,
21(1):11.

(Wcks 1 197:2016-02-24  &[11 H 18] 2016-05-05)
(€ 3% N ()

China Pharmacy 2016 Vol. 27 Mo 31 - 4381 -





