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EF CSE/H, S BRIFKITHRRERY T KR
oh Bk R R 4L B 1E B R AL

F A ERME ¥ 2 HKe#H K %

# E BH WEZAAERRY (fistular onion bulb, FOB) X 3l bk 58 £ 6 1k K B 3= 3l bk & B 4 J& 45 1 i (MMP7 \MMP9 ) %f
ffF 235 (ICAM -1 \VCAM - 1) Be#ift v 24/ [ ( cystathionine vy lyase, CSE) RIXHF M, Jf- 2T CSE/H, S 3 B 15 20 FH & B 4
Pk R AL . TR K 40 B SD R RBENL /3 WIEH 4 BT 2 AR BU Al 2 T4, 41 10 B, m gk & m i
ST A R D, a7 SD KBS Bk RERE (LA A | 25 T 20 R IR SR AR AT 4 B HEAT T 1, 383 = 8k Masson % €5 M £ 955 42
1ML/ B A5 A8 Ak 5 4> B 3l A Ak 43 B ASCRS I 1t Jig 7K ST 5 8 BB e 8 IR BRI 5 ( ELISA) %01 ApoB 7K ¥ ; RT — PCR 4l K B 3= 2l ik
ICAM -1 VCAM -1 .CSE K>/l CSE mRNA F3iK 7K ; Western blot 34 i 3= 21 )k MMP7 \MMP9 . ICAM -1 VCAM -1 CSE % ik
KV, R SRRV A, A BRI 2 At VT AL B AR i A A G A R Y m e BE AR 32 3 ik MMP7 \MMP9 JK - i i
F 3Pk ICAM - 1 VCAM -1 Fik, EH F 3K .00 CSE Rk, HMHRORA Y, &6 205 5 00 ag 3@ o 38 745 il B | 0 1
ICAM -1 ,VCAM - 1 MMP7 MMP9 &3k 1 & #4503l Ik ok BE B8 AL A HT, HEHLHI AT B 5023 CSE K3k (989 CSE/H,S i AR ¢

KEWR ok ORI FWMaT EREREANE DL v 2%
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Effect and Mechanism of Fistular Onion Bulb on Atherosclerosis in Rats Based on CSE/H,S Pathway. LEI Jie, DUAN Gangfeng, DONG
Ying et al. Department of Cardiovascular Medicine , Wuhan Hospital of Integrated Traditional Chinese and Western Medicine , Hubei 430022 ,
China

Abstract Objective To observe the effect of fistular onion bulb (FOB) on the expression of MMP7, MMP9, ICAM -1,
VCAM -1 and CSE in the aorta of atherosclerotic rats, and explore the anti — atherosclerosis mechanism of FOB based on CSE/H,S path-
way. Methods Forty SD Rats were randomly divided into normal group, model group, FOB group and simvastatin group, with 10 rats in
each group. The rat model of atherosclerosis was cultured by feeding a high - fat diet and injecting vitamin D, intramuscularly. Then, the
pathologic change of aorta was observed by Masson staining. The level of blood lipid was detected by an automatic biochemical analyzer.
The level of apoB was determined by enzyme — linked immunosorbent assay (ELISA). The levels of ICAM -1, VCAM -1, CSE mRNA
expression were detected by real — time PCR. And MMP7, MMP9, ICAM -1, VCAM -1 and CSE expression in aorta were detected by
Western blot. Results Compared with model group, FOB and simvastatin actually could inhibit intima hyperplasia, regulate blood lipid,
decrease the levels of MMP7 and MMP9, inhibit the expression of ICAM -1 and VCAM -1 in the aorta, and up - regulate the expression
of CSE in the aorta and myocardium. Conclusion FOB can regulate blood lipids, inhibit the expression of adhesion molecules (ICAM -
1,VCAM -1) and matrix metalloproteinases (MMP7 ,MMP9). The mechanism may be related to promoting CSE expression and regula-
ting CSE/H,S pathway.
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B Ik 35 FF B £k (atherosclerosis, AS) & — Ff 18 R 3% Ak Bl Bk i UL 20 M 38 5 | B W AN AR T 1B A IR
SENEVE ML R 28 8 B K P sl ik, HOARAETE T i AN HETE AR A5 BN e BB A Bl ke B A Ak
BN LR RAE N g% RGEIE AL R AL N B Al AH DG S I 2 PR A 28 PR 240 I DR R VA 53 1 0 280
TS BT, BERLEE v 2% B ( cystathionine
H AU AL A AR IE S VI BTE (2017CFBT39) v lyase, CSE ) #{ iF 5% 7l 3@ o 9 IR M & BUAR 16 & (hy-
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2 PRI ST S BHE ) 0 2 (allium
fisturosum L var. eaespitosum makio) Y T #2 B A% B =%
R IR TG PR L o BT SR K B 8 R ) E R
TR B AR 7K P 30 i A A R R B DCE IR R
T2 VAN IR T 40 W, R AEBL AS BIMERCY L,
AR BT AS 1y HARHLH B FT R 2 2.
R, A S0 3 ST O B Bl bk ok AR Al AR R R 8 R
WO AT T B, WL LL B LG (B R 2> T (ICAM -1,
VCAM - 1) & it 4 J& & F i (MMP7 ,MMP9 ) | CSE
AP BRI 2L R IBUCIHT AS AR HIALTR

M5 7%

1 SEE S B AP SD KB 40 .3 ~4
W, 1A 5T 200 +20g, H I e 0T 3 B 5 G SE I B )
AR AR, S5 4% IE S 7 : HNASLKJ20100330,,

2. S 2 2 AR IR h ST A RHE ) o)
00 Sl 25 22 Ve VR TR IR IR Bt CO, ZE LIS F,
TR R I P AR B SR RTE 1.85% i AT A Y
ThE S4g THRA PR Al 2C U 3] 1g 20 2 IR, £
WEA TS S BT ORI RS R A A
W)Wy 25% 1 SEARABTT (BFREZ) R BN
BRUD 7R ) 24547 BR 23w St

3. SR o A I 3R] & X A RFIL AR
Yy H AR A PR ) ELISA Kit g [ 3% A 35 i 45 75 1)
B3 By A B2 ] 5 Trizol M H 3¢ B Ambion 2 &) (%
515596 - 026) ;RNase H .5 x HiScript Buffer I3 £l
T MERE A ) BB I A A BR 22 W] (585 R101 - 01/
02) ; ANTP, Taq Plus DNA Polymerase , DL.2000 DNA
marker 1 7 4t 50 KA AE AR AT R A | (5845 4 5
& CD117 \ET105 - 01 ,MD114 - 02) ; Random Primer
(N6) W H H A TaKaRa 2~ H] (585 :3801) ; N & X} B/
(GAPDH) g B AT JH Bt 2= A= W A7 BRA W) (5% % : AB -
P - RO01) ; — 4t 5 it & J& & 1 B 7 ( matrix metallo-
proteinase 7, MMP7) Ilg { X7 = J& A ) 45 A A B2~ H)

510374 -2 — AP) ; 5 4 @ & (1A 9 ( matrix
metalloproteinase 9, MMP9 ) | IfilL % 40 Jg %6 B 70 F - 1
(vascular cell adhesion, VCAM - 1) ) H 32 [E Affinity
A (BS54 K AF0220 \ DF6082 ) 5 4 fitd ) % Fff 43
¥ — 1 (intercellular adhesion, ICAM - 1) i B ¥ E Ab-
cam A ] (585 : Ab179707 ) ; CSE W [ 270 %% 1 %2 72
Y RHE A R R (575 A11727) s HRP bRiC F Pt
“Hilm e N EAY TRARAR (RS
BA1054) ,

4. SCH AR T - 12) FL N AR ) 20 BUBOK HLIA A

RIS F A PR F RM 2016 585 X0) i AL A
81 Leica 24 7 ; BXS53 HUAE M) W S B2 I A H AR BLAK
B A A JK -6 AR RS 7 HL A DR AN
TAHRS A 4 A 3 A0 A AU A & F Rayto 24
Al B AL A )R AL S 5 = ALER T R A R A F
ML BCE IR BE FE 46 A H A8 ASONE /2 ] ; FlexStation 3
2 ) RE B AR X B 35 B Molecular Devices 2Y &) 3 3£ iy
P55kt PCR (LI F1 % A Applied Biosystems 24
HLF A [ AE 5t s — AU

5. 8oy dl GERE KA 25 R SR s W g, BE AL
Y ORIEH M BRI R A R AT AL,
410 H, SRR 1 Iy vk i 45 30 Ik ok A 1
R, 26 5 TR IR 45 BN M Bl i 45 26 s iy 1a] 2y
Py i 4R B 05 ) DA B IR 5 4 B D R
A2, AR H RS TAEAERRY
600mg/kg # 8 , 45 25 K B 10ml/kg, ¥ (R AL TT 41 47
T o AR A T IR B T 600mg/kg WE O 4 2 1A B
10ml/kg' ™ IEH 4l BRI 45 T 54580 0.9% H Ak
AV 10ml/ ke HEH L8 JH

6. PRACREE 55 12 i, & R AR i i, N
U S N L 2 BRI, I Bl OB, 4k 2 A A
THESNk . SeH 0. 9% S AL 94 W i, i F IS R
BB B, AT S 1% Z R 1.25% 1% —
WERY 0. 1mol/ L Wi MR 2% vh ¥ # 1, & 7 & 2 Ik & T
- 80°C VKA % H1 .

7. £SO B L5 L IBOR B 3l Bk ] 4 B D)
A, ¥E4T Masson Jeff,

8. A I A K-« 42 A Bl AR A o3 A ASCRS: I [
[ (total cholesterol, TC) . H i =g (triglyceride, TG)
I %% % B 8 A H [E B (low density lipoprotein choles-
terin, LDL — C) | /& % J& Ji§ 2& 11 I [# B (high density
lipoprotein cholesterin, HDL — C) 7K *f-; ELISA % £ ]
IME IR H B( apolipoprotein B, ApoB) K

9. RT - PCR Kl K B E B ik ICAM -1 VCAM -
1.CSE }.0 L CSE mRNA 3 35 7K ; Trizol ¥ #2 B K
L3 3l Ik ZH 21 RNA, BRI A Oligo (dT) 18
(10pmol/L) 2png . dNTP (2. 5mmol/L) 4pg.5 x His-
cript Buffer 4pg ., Hiscript Reverse Transcriptase 1ug.
Ribonuclease Inhibitor 0. 5pg RNA 4pl, 5 /5 H ddH, 0
T E E 20ul, 4 B T 25C B H Smin, S0C B H
15min,85C % & 5min,4°C I F 10min, L2806 E
i PCR Kl K cDNA 7 B¢ 8 5, LA Rat GAPDH A I
%, %1t 95°C W8 P 10min, P R 5 4 95°C 28 4
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155 .60°C 1B K I 60s 4L 40 WK, £ J5 60°C 60s .95°C
15s Al 26 R 4E . F QPCR 8 ik (AN & i, 2~
2o) AT AR RE EHE L, BTRBIFSIEILER 1,

%£1 RT-PCR3YWFEIE
EE/ER SIYFA(5'—3")
B — actin
LUEsW CACGATGGAGGGGCCGGACTCATC
TR TAAAGACCTCTATGCCAACACAGT
ICAM -1
LESIY GAGACGCAGAGGACCTTAACAGT
TWESIY GACGCCGCTCAGAAGAACCA
VCAM -1
LES I TGGCTCCAGACATTTACCCAGTTT
THESIY GTTCTTTGACAGTCTCCCTTTCTTT
CSE
LWESI CCCAGGGATGGTCAGTTTCT
TSI TCTAGGCCCACAGAAAGTCG

10. Western blot i K Wl & 3fj fk MMP7 . MMP9 |
ICAM -1 VCAM -1 ,CSE 3k /K F- . il £ 8 A FE A,
M B AW TEEA LR S x EA LR PR
IR A AR M TR A VKR B AT H Uk A B AR B
marker Y1~ B B9 2555 HE 17 B EE AL (% B 4514 . MMPT
200mA 70min, MMP9  ICAM - 1, VCAM - 1:200mA
120min /5 300mA 15min, CSE. GAPDH: 200mA
90min) , JH & 5% i g W5 # 09 TBST (= H1WE ) 1]
2h, P PG B — T (R B LB LR 2) ,4C I
W, Ve 2 A —Pi, BN AR B HRP Frid FHi R
ZHL(1:50000) , EIRBEIRIEE 2h, R R 2R T, B
{88, W T i A, F BandScan 43 #7188 B K B H, VA
HZH GAPDH fE N2,

11. G5 3t 2405 35 . 0 FH SPSS 26. 0 48 i 24 3 14 %)
BARIEAT Gt o0 B, B DA R £ AR ifE2E (v £5) R
TN, 2 X B R R O 25 A b, R L SR
LSD -t K536 UL P <0.05 NERAE G533,

% 2 Western blot 3£ il — 31 # #£ bk 41

—Hi B i % L 31
%41 GAPDH 1: 1000
L MMP7 1: 500
R Z P MMP9 1: 1000

PR ICAM - 1 1: 1000
HZH VCAM -1 1: 1000
HZHi CSE 1: 500

& X

1. Bk Masson Y (4 ; 1 20 3= 2) ik 4 BE )5 2
Yoy B T, B 4T 2 RSP 36 L AR HE 51 B 5
PR TR 20 A RE TR N B A I PN R A I AT A
ARG SS S RE o T DT R LR S (S LR SR
Yy, A ZEALE i, SRR AL H R, 2 B IO 4L
VA TT A A RE I I AT e g ) HEB B B 5
L ARG A R (18T 1)

1 FHHEKXKREZNKAL Masson & ( x100)
ARG B BEEIYL CL 2 R B AL D. et T A

2. MLAR/KF 5 1F & 41 L% B2 TC TG | LDL -
C . ApoB/KF-X ] .7+ (P <0.05) ,HDL - C/K-F-H
BEAR (P <0.05) , S RIL] LA, 20 HR U 41 Fn = £k
flbiT2H TC TG .LDL - CApoB /K- 2 B B FEAK (P <
0.05) ,HDL - C /K-FHI A5 (P <0.05) , WL 3,

®3 AARBUMEEAXRRMAEKFEHZME(x+s,n=10)

21 5 TC( mmol/L) TG ( mmol/L) LDL - C(mmol/L) HDL - C(mmol/L) ApoB(png/ml)
ERA 2.24 £0.12 1.62+0.08 2.06 £0.05 1.67 +0.03 22.80 +£3.28
R AR 2] 3.71£0.41° 2.82+0.31" 3.82+0.32" 0.75+0.03" 68.02 +5.32"
A AR 4 2.02 £0.10* 1.39 +0.03* 2.35£0.05* 1.42 +0.05* 48.14 +4.18*
SR AT 20 1.93 =0.08" 1.46 £0.05* 2.21 £0.03* 1.56 +0.05* 36.85+6.11*

HIEWH LR, P<0.05; 5HBAH L, " P <0.05

3. KRB E3k ICAM -1 VCAM -1 CSE K. L
CSE ZEH mRNA ik /K- 51E % 4 i, A4 K
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2 I, A A R I A 5 o AR A VT 4 B ik ICAM -
ImRNA .VCAM — I1mRNA FEik¥ T M, 330 ik S0l

CSE mRNA £k FiH (% 4),

R4 FEOBIYWXNEHAAXRIEZE ICAM -1 VCAM -1,CSE XAl CSE mRNA FiEHEM (x £5,n=10)

gl ICAM -1 VCAM -1 CSE( E3hik) CSE( )
ERA
ACt 11.222 +1.000 7.249 +1.000 8.493 +1.000 10.547 +1.000
AACt 0. 000 0. 000 0. 000 0. 000
5 -A4ci 1.000 1.000 1.000 1.000
70 4
ACt 9.190 +3.288 5.469 +2.430 11.437 £0.113 11.913 £0.296
AACH -2.031 -1.780 2.944 1.366
o -Aac 4.088 3.435 0.130 0.388
A AR E 4
ACt 9.998 +2.283 6.222 +1.564 10.182 £0.366 11.640 £0.503
AACt -1.223 -1.027 1.689 1.094
2 -AdG 2.335 2.038 0.310 0.469
F ARl TT 4L
ACt 10.193 +1.690 6.359 +1.305 9.102 +0. 644 11.076 £0.736
AACt -1.028 -0.890 0. 609 0.530
g -AaG 2.040 1.853 0.656 0.693

4. E 3 fk MMP7 ,MMP9 . ICAM -1 ,VCAM -1
CSE F kK. 5 IEH 4 i, B8 4 KR 3 3 Bk
MMP7 MMP9 ICAM -1 VCAM -1 £k ¥, CSE

TR T, SEIAIA LA, 2 SR B A R T T
20 £ 5 ik MMP7 MMP9 [ ICAM -1 VCAM -1 £ ik
T ,CSE =ik L (F 5 K 2),

®5 AR XREZHK MMP7 MMP9 ICAM -1 VCAM -1 . CSE EARIEMEE B (x 5,0 =10)

41 5 MMP7/GAPDH MMP9/GAPDH ICAM - 1/GAPDH VCAM - 1/GAPDH CSE/GAPDH
EH A 0.28 +0.01 0.29 +0.01 0.31 +0.02 0.25 +0.01 0.81 +0.04
R ZH 0.84 +0.03" 0.81+0.02" 0.66 +0.01" 0.76 +0.02 " 0.35+0.01"°
AR Y 0.67 +0.02* 0.65+0.01* 0.53 +0.01" 0.61 +0.02* 0.56 £0.01*
SEARALIT 4 0.52 +0.01* 0.38 +0.02* 0.42 +0.01* 0.47 £0.02* 0.69 +0.03*
HIEWA LS, " P<0.05; SHALE,"P <0.05
oo#
g B ik o A b 5 A o B I 48 Mg TR 4R B AT U B

MMP9

ICAM-1

VCAM-1

CSE

GAPDH

B B AAH FRAMITH

B 2 Western blot #: 3% il & A X i MMP7 MMP9
ICAM -1 VCAM -1.CSE EA R FRIE

e s REBE P | BE SRR E PR AR B L = il A2 B
W, HBEr KW UE S, MR KT 5 X AS dE A
W XY, LDL - € 45 5 B0sh kool BE RE AL i
HDL — CI A8 X6F 4% 58 40 B R ik — o B o A2 i 30
S O UESE AL AR O B PR AS R R g oK -
AP ARSI 45 SRl S 15 20 1 48 B B A ks
RS A BRI W TC TG LDL — C, ApoB & 7} &
HDL - C & m1EH .

I MR BE 5> R AS IR PE U E TR,
A BT RR AN RN T B A0 M Y O Ak R SR AR
ICAM -1 Fl VCAM - 1 J2& 4 8 BR 3 1 48 5% ml B,

- 63 -



J Med Res, September 2022, Vol. 51 No.9

ICAM — 1 A 38 5o £ 28 P B 4 M 305 | 38 o ifn 48 B Iy
(9 M SR i R o Bl bk KRR BE L BE BB R
ICAM -1 VCAM -1 5 AS A9 ™ 5 2 & & IF#5%, B
TESE R AS 9 BEAR fb e BE Bt R i e LT L AR
SEE AR R A R U RE A5 A ] ICAM — 1 mRNA |
VCAM -1 mRNA & ICAM -1,VCAM -1 FEHKF
ik, T & 45T AS 1R

4 B & H B ( matrix metalloproteinases,
MMPs) 25T AS W78 54, G % 51 2 1 45 40 i 1 e
GO SRR 37 N P i R 17 N o NI S £
¥ — 5 W 40 HE AURT D i BE Hemg 240 MMP7
FH L W3 4 i 2% 58, R A2 ol BB A% 00 4 5K | 4 4R 1R 7 5
I 0 LA0 M T, R AS BER A A E N RN
MMP9 £ ZR I T 5% - B WA, 7T % AS ek
YEiE, 2 5 A K E BB L AR SRR S, A A
FEHCY AT 0 H MMP7  MMP9 1 3 3k, & ¥ 54 5E 30 ik
o5 A A58 £b BRE Bk 1

CSE Z k& &G b 2 H,S A, H,SE
BRI AT DL 2 1 0 AS i i R G i A Ak
i QR A A I 2 O S e = A~ 1 =
PEFAERY . AR SC UG 5L, 0 IR B o] DUAR = 32 3
ok Kz 0> L CSE B9 3R3E K- A BT IESE S I8 Pk #b
7& H,S, ol i MMP7 \MMP9 % ik & 3 F & , [5 i) fig
BA S #0 1 i 98 3K FE ) F (tumor necrosis factor — o,
TNF - a) i S ICAM -1 VCAM -1 £k

gi BRIk A 98 UE S 20 1 45 HRUY) R 0% O T I
i 0 R B 2> 7 (ICAM - 1 VCAM - 1) FI1 2 7 4
J& 2 1 (MMP7 \MMP9 ) 3535 1fii & $#25t 80 Jok o4 + i
fEAVE R, JL AL AT fg 5 2 #F CSE %35 15 CSE/
H, S i A0 XK

5% ik
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