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i E: B8 3R KA (BHP i 3345 (9 ARF 3k A K e 69 R 32 4E B . 7 ik % HUVEGs 4 A
PR BEAN 4 AR R (A E C) UAe R A7 240(30.60.90 pg/mL) . MTT % 5 i tBHP s 1
AR, IR R AT A R a iR B AL SRS 69 R 3P AR R bR ik Fe WST kA6 ) & 28 2w el 5L BRI, 2 B
(LDH) if & %) 5k Ak (GSH) Fo A8 B AL 2 S AL B (SOD) Ak B ol ; 2 M TR A UMmBH A ST
¢, Hoechst 33258 & 6.4 &, ik 4| B2 fm B = 0L, 4R .2 BHP %524 h 5 AR B tm fo 1575 5 |
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bR Bl ik S AE #4321 BE [ 15 ( coronary microcircula-
tion dysfunction, CMD) J& 7.0 £ & & A0 LB I Y
A WS B B B RO AR AR 3 ik H 28
TEBLT , CMD A8 50% 118 Mtk sh bk er S AR R
O LB AR 0 B SRR R S B CMD &R
Jery FEHE, FALNHCREST S A k™ A58,
fith e SRR Ty RE W 5 L85 1 28 DNA 453 43 AL JIL R i
it Ak, A A AE TS . KA PHE 4
= 2 56 75 9% R ) 5 A i) 5, I T e B UL
BRI LR B AR IR RIG T 7 SO ) . DRATZH 1 5T
BN, RAEFH A REE TS O B O LB AR DL , O
Xt CMD 2l 10 LA SR 47 0 F Y SO S50 3R
BT Fe S AL A (tert — butyl hydroperoxide , tBHP) i &
NI bk it A8 P B2 200 i ( HUVECGs ) 48 At ik 2, LA
WF5E R AR E AN OIS 40 o S A Py Bk it
(SOD) \FLAR I %UBE (LDH) 38 J5 B 45 Jbe H ik (GSH)
E A EER , I AT B A 2H 40 R A A A A A
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VEBTRIA : CHEE (1994 — ) , 22, W-EBFEAE , BFSE7 60 - 0 AT 10 o
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P24 B 5 SRR TS

AP T, KA FHE CMD B FR; FIE Y7 fe bk
AP SRR
1 #R5HE
1.1 255

RAEFHIRL CRr i et P25 AT BR A AL 45
251l 720040820) ; Ak A R C(Ibm REEFHEA R
NS A8100) 5 tBHP (_F 1 42 Sk A LB A FR
N AR S B802372)
1.2 40ftk

B Ee K i 4 P9 B2 40 il HUVEGs, 1 F LI 38 A
WA AR R A R A
1.3 H

N B2 1% 77 3 T 3€ [ ScienCell 23 ] 5 i 2R 1L
T8 AT T 26 [ Gibeo 28 F] ; PBS Wy T3 [
Hyclone /A ] 5 PU H J ) 50 m & (MTT ) | — HY 58 3 0
(DMSO) Wy T4t 5t R 3 ERHE A BRA 7 5 8 A Ak P s;
AL (SOD) 7 350 & LR M Ul ( LDH ) 3 751) &
filciE I S A A3 IOk H Kk ( GSHY) I 2 12055 60 W) T 7 ot 2
B TR ST i (HiE-S 4K R - AOOT -3 -2 A020 -
2 ,A006 —2 — 1) ; Jif P SR 3 7] 65 A2 40 i 4 1~ — Ho-
echst Yo (iR & A T332 = KA HE AR FRA 7 (it
B R 1 S0033 ,C0003) .
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Z I HeME bR A (& Thermo 23 w] ) K i /&7 2 25
LAL(TEE Eppendrof /3] )

1.5
1.5.1 HUVECs 4z 3

FEA 10% B4 1035 1% Pt (HHR -8R ER)
1% PN Bz A A A PR 7% N B 2 B 3 5 0, 78 37 C
5% CO, B35 FEFa Th R F= N IBE i ik oy K2 40, B2 ~3 d
AR R, A T X6 B30 R 1 3 R A L A 7 S
1.5.2  BHP 553/ HUVECs b OBy i e~y

RSP A K 2 80% ~90% B, FH ik 25 11 il
HEATIMACIS B30, FH PN R 240 B 355 5 VR s A L, 270 T
96 LM (EAFFLANME R 1.5 x 10* A, B F R 5240
HER SR o 2 UG BE IS 5 S R W, N A AN [k
tBHP (1% JC LG 55 57 W, 25 ) e 4353 2 60 wmol/ L.
120 wmol/L 180 wmol/L 240 pmol/L, I % & X} & 21
s LA, Horboot BEZH & A A0 An S 3R, S A R
WA . VB 24h 254N 20 wL MTT 3%, 5555
4 h, 32 B3, B A 150 pL —H A ( DMSO) #
W o 5 €0 TP R 70 2 Vs A, IR A 492 nm 4 A
BALBOGCEE A (H, A TS, L A 3 IR, 2
x100% .

1.5.3  KFEF BHP 75509 HUVECs 7275 215200

WAL 53 SR %ot B2 AU | PH XS B 25 R
FHE B FRAL, AFL 1.5 x 10* 4K 40 i B2 Fh T
96 LA, FF MG BE IS 3 e KR FR U . X HE 2 RN AR 76 2 3%
INATC LIS $E R, KA PSS R R R AP
() TG LT 35 R, R BE 43531124 30 wg/mL (60 pg/mlL,
90 wg/mL, FHPEXTHRZG2H ) 50 wg/mL 4EA R C 4, il
AbFE 12 h, FE AW, B S A 240 pmol/L tBHP
fEH 24 hy £FLIMA 20 wL MTT %3, 3555 4 h, 5 I
I, A 150 L DMSO 75 i {5 55 (0 H s i, T
FFRAY 492 nm S AN £5FL A, T 41 M AE NG 54,
SCEHA 3 IR,

1.5.4  4ijfdrh LDH SOD . GSH & & (11l &

AL 3.0 x 10 AN i 4 A1 3270 F 6 FLAR
FEY) A AR IR, Fr AR A 2 80% ~ 90% B
FERIHRE IR, K 40 L 3 A %o BR L AL AL | B %) BE
FLAR A PHIG b A AL, o B L B AR A AL
B 2 mL TG IfiL 385 85 5% W, PH M X R 24 Lo 45 (R 1
50 pg/mLigAEA 2R C, KA PHAL IS A S AR B2
IR A 30 wg/mL 60 pg/mL 90 pg/mL [ KESHEFE
W, FALFE 12 h J5 75 L3530, A 240 wmol/L tBHP

VR 240, 75 S 40 M AR H0R WOE 45 AL AR , ™ 46
MR G Ul W 54 A 00 72 4% 4L 4 i 7 LDH (SOD #11
GSH &, LI H A 3 1K
1.5.5 KA BHP 35349 HUVECs #5200
FAEAL 3.0 x 10° A4 4035 2) 5 T 6 fLAR
TR R Ik 80% ~90% W F L IE IR, If & 1.5. 4
TR E T AN RIAE B , )5 75 25 IH B IR, I A KT i B
TR, F A T O T RS IR AR 2

FRAF S
1.5.6 Hoechst 33258 7 Yt G 0,33 K6 I R 75 11 5%5F 4 it
i op=AL

A J, I3 1.5. 4 745 T 41 o R [F) b
B, J5 5 A B SR W, T R A0 MO A [ E W
20 min, F£ 5 [ 22 W, PBS PEE W E WK 3 I, BIK 3 ~
5 min, Ffif5#%5EFL 500 wL Jin A Hoechst 33258 4Lt
WG B 5 min JHVEGL IR 3 UK, W DK BT oK B
AR INAE SR R b, 1 G 600 00 Uk 58 20 U5 A 400 i
PIBE Bl aE T4 b R B 5 B R R i
VA0 T2 AR T ARSI REMLE SR 3 LT i
TTAn T, 1%k 100 A4S 40 A H R T T O 40 A EL
TR TR, SER A 3 K, B3 YO RS R
Ho WMT3 (%) = (FT-41H1%0/100) x100%
1.6  Ziitsrtr

SEEEAE UL (2 2 5) I XK, R H] SPSS 26. 0,
Graph Pad Prism 8.0 F1 Tmage J {4347 5048 &b 32 F0
VR, 2] 22 552k FH B R 28 5 22 43 F LSD — ¢ K
DL P<0.05 AZEREAGI R
2 R
2.1 R[R¥E (BHP % HUVECs 1735 R A 52

K FH MTT 300 2 A [l B (BHP X A ik o9 Bz
YHMLAEIE R, Z5 R NER 1 R, S EIAR L,
Y A7 7% R 5 (BHP ¥k B 2 £ 47 5¢, 120 wmol/L,
180 wmol/LA1 240 wmol/L tBHP £ 24 h J5, i . &
FEARAH ARG %, 22 R HA G2 X (P <0.01) , 3
H 240 wmol/L tBHP ¥ FF £ il 77 7% & Jy (50. 79 =
0.53) % , 423 50% , Sy HE ST A AR N OB A 1 fe A

WEO
£ 1 ARERE BHP 3 HUVECs FiE R (% +5,n=3)
Zig]l MTT(A) FHEHR (% )
Xf BRZH 0.469 +£0.006 99.99 +1.50
60 pwmol/tBHP 0.452 £0.016 99.34 £0.23
120 pmol/tBHP 0.386 +0.012 ** 83.31 +0.44
180 pmol/tBHP 0.309 £0.045 " 70.27 £0.16 "
240 pmol/tBHP 0.195 +0.107 ** 50.79 £0.53 "

T SXRAAMLL, * P <0.05, " P <0.01,
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2.2 RAEFHX BHP i34y HUVECs 7715 3 1520

MTT 3P4 KA FFX (BHP 55 ) HUVECs £73
R FE I, 45 AN 3% 2 Frow, B 41 40 M A7 05 RO
(49.34 +2.45)% , 5% W20 AH HCBA B IR (P <
0.05) ; FHAE FAREAYLL , BHE Xt BE 2RI [ v B K 1
oAk B2 ) 28 LA TS R A W R R (P <0.05) 3%
HIR A 11X tBHP 15511 HUVECs S {b 451 43 B AT 7
fEHS

R2 AEREXREA BHP S8 HUVECs
TEERMBM (v £5,n=3)

il
211 531) MTT(A) TENE (% )
(pg/mL)

Xof e — 0.553 £0.030 100.00 =6. 13
R — 0.205 +0. 023 49.34 £2.45*
FH X T 21 50 0.330 £0.023 *** 64,51 +2.39*
RAEFHIG &4 30 0.356 £0.020 ***  66.63 +2.73"
KT R4l 60 0.430 +0.019 *** 79,52 +1.00"

REFHE AR 90 0.489 +0.014 “**  84.63 +1.53"

TE: S RAME, " P<0.05," P <0.01; 5B H L, P <
0.05,"P<0.01,
2.3 KRFAFFHX (BHP 5 5% HUVECs 4iififd ) LDH Ji
£ .SOD ¥ 31 GSH & A 521
gEIR R, SXF R M L, & (BHP i S5 )5,
4N LDH (R W3 B F+H(P <0.01) ,SOD 43 P
I GSH & it b 2 T RE(P <0.01) ; 5HEAIH AL,
PR 245 20 AR A ) 90 B 41 LDH B ik & 01 T B,
SOD (PRI GSH & i L7, sk 3 i
£3 FAEREREAX BHP F S HUVECs 4R K LDH #y
&M .SOD & /170 GSH BB (x +5,n=3)

Fillies

25 LDH(U/L)  SOD(U/mg)  GSH(pmol/g)
(pg/mL)
XF HREH —  156.38 £9.90" 16.55+0.31%  17.84 +0.70%
AL —  49.34£2.45" 10.00+0.57*"  5.66+0.22*"
PR 2 50 64.51+2.39% 13.39+0.60"*% 8.60+0.32%**
RESHHIEA 30 66.63+2.73%  14.58 +0.36°** 12.69 +0.17 ***

KESIFHEA 60 79.52+1.00% 16.34 +0.54%% 14,03 +0.83 ***
REPHEREE 90
SR LG, * P <0.05, " P <0. 015 SR L, P <
0.05,"P<0.01,
2.4 KAEFEX (BHP 75519 HUVECs B2 19520
WA T MEELE RN 1 s AR AL Ah L AE (8-
HP il B 40 400 Bl 40 B A A , ]l PR A0 1 S B
TSR R R, AR B, B A 2
FI A Yo B 2H R S i PR R £ 2 55 B B 2H A L R AT 4

84.63 +1.53% 17.78 £0.53*™ 15.58 £0.53 ***

e g A ek L U R 20 R B R A 25 K
B PF e 70 2 2 R 7 79 o A A AR A 2 S W ROl B
e ] o R R e i 0k G B A WX =i e
Jiie BB RERIESRZNIE, #itin G, R E C
FMIE P R R KA AL S |, Y e AT RkeE (BHP
%309 HUVECs 40 M 454545 .

o e —

VAL X BRGL; B AERIAL 5 C. FHPERS RAL; D. K F FHIGH 41 5
E. KSR AL F. KA AL

BT APt (BHP 155 HUVECs JEA55201( X 100)

A C

TE A XTHEZH ; B ASRIZ ; C. X IRER s D. KA MG B 5
E. REPFF 2 F KPR R E

50

N8 o B
(=] (=] o
1 | |

Apoptosis(%)

—
o
1

=

tBHP(240 mol/L)
TXD(g/ml)
Ve(50g/ml)

= — + = = —

0 SRR L, " P <0.01,
K2 KFESIA BHP 549 HUVECs 4T
B ( 2007 =3)

2.5 Hoechst 33258 3¢ Jt: 4 £f, 15 46 M K 75 F %F tBHP
755309 HUVECs 4008 1= 520

PG T, e s A& 2 Frs 6 B2 41 i
IR Z Rt B s BE , #8 AR — H 28
DR EBRARG X b7 4 A O T R AR REAE AR KR (3. 35 =
0.57) % ; 25 \BHP 5345405 J , 20 B Wi B S B, P51



2022 4F 1 B4 50 545 1 1 h &
Vol. 50,No. 1, Jan. 2022

ETI
Acta Chinese Medicine and Pharmacology <21 -

] PN 240 50 D S 0, 40 A TR 285 el G [0 2 22 oy
ANFRIIE | - 28 ) A kI, A A0, R] % €2 5 361 40 17 ¢
MR Y 5Ot i i AR A R iE e A, &
T T3R8 5] (40. 62 £1.78) % , o0 FZH BT |
T BAME XS B2 Je R AP R , A A I A AR
WY 12 it WG IR , 40 M08 T 32 BN [ R EE A B0
TT- A MPEZE(27.26 +1. 48)% , (27. 43 =
1.44)% (10.08 £1.52)% . (5.08 £1.06) % , 557!
HAHZE R (P <0.01),
3 itig

TR Bh Bk AIG PR 248 i LA 300 wm LA P 9 i
B PO JUE AL AR T 3 1 7 B I, 308 A 9 P B B
IR 7 07865 46 R4 I 3 i A A TE J) 38 I 9 5 41 4
FRBHIETTFIVC IR o BFSE 7 , S8 PR S 2k 45 4
IRePE R I, ARG A 25 T P00 LI It 12t A R4, %
SEE U H O WLTRE T 5 R AR . CMID AR
IR 24, N R el 2 H iy E R R R 2 —, R
TE 2 A i, NO A Wy 1) BE S i b A1, i — 25
FERIE RV

AL ORI UATE T8 52 RO, AR Y A E SR A
FFEEMA(ROS) A PEA(RNS) P24 2, Ak 5
PrAEAL R G 22 8] - Ay 2 R 0 35 N M R R . AR BRIR S
T, —E WA A RS 5 A0 Y S A SR R
TEF AT RE , WIE AT 22 43 %8 50 F A A PR - 19 77 AR
25 b U AT S 3ok AR A AR AR DL AL R G RR
TE b Lo O LR I Sk A0 S5 B K 2 A T, 2 ffd ROS
A SN, R e FE ROS W] X 2K [ 5 A1 DNA 347 A F]
(NI A U7 Ry P G A i =i M i L N R AT B B U o
Jo xS AR AR B TR A0 T S T 1, S BB A A
HE'T . PR B (LDH ) 2 20 451 197 14 4 B3 e , L
TRV BN T 20 52 40 R B 5 ATk ) B AL Tl (SOD)
A e H IR A ALY ( GSH) S AL 4 Hi 2 1) oy I 1
U AL B, w5 Ay 0K AR el
H, 0, , P28 i I 5 e Ak R S8R OK , DT 2 #5375 R 460 F
P, B AL B i AR o (BHP S L B 14
SN EACIE A T 5], W] 5 R R BT i 4R Ak B I 4
5 DNA, DTS 02 B 403 05 £ 50 12, A ER H, 0, BA
T , AN G MR 0 I A BT R (BHP f
SR ) A ST 240 L AR A N B A B A, ISR 4 R
7%, HUVECs % 240 pmol/L tBHP {24 h J5 ,LDH %
JiltiE B3 TEE T SOD [R5 4 K GSH 5 i B i PR AI%,
F W BHP Al GRS HUVECs 7 A= AL B s £

R A5 7 TR TS0 B o A P e PR AR e, o R L0 oy
BT BROBLT BOE G , VA B AR NS I AL RE 4

REFHRBIEAL FHS RS K 4 Wrb 250t
B, BEA 28 SR =2 3y, S 23 I 2 22 58, FT S 2 ek
et U B O LR I B AU R . BRAE RS B, R
Bk E 2505 AL S B B S oKk A8 AN PR
TRl ER i oL ey Rl = i B Uk I =R f d
TN PR I B g B 2R 3 K BRSO IR T RE , 2 5
O VLR BTG 25, JF rb A3 8 T i 3 X ik AR 5 4R R
A B B AR R AR S Xt
Z AN AE TG S AN 41 il i LDH  SOD  GSH. 14 46 il 25
IR, R RIH BE R A PE B R SRR A =
C Ak B S, 40 A7 3% R 3% 8 b T, SOD (1) 3% 4 A1
GSH & i 3 A R 21 $12 71 B &, LDH B I & A A7 T 0
B PORIRAT, RAEFPHEE SR AN M A B IR T,
A 0 MR A A R HUVECGs 194545 o

20 00 O TR R A M N R AR AR 1 — P R Y A
120720, R B B DI RE R, 520 P 2 D) RE A 22
A Z—  FAHOR L EZA R N — I i
ROS HEFA AT 175 T Aob A8 375 M 7 A LI ik, 38 1 e IR
Y L A AR T, 53—y T ROS hnf i@ -
8 p53 J& p66she 131k, 51 DNA $i 43 i ifii 5 B 4
BT AR TR R AR AR R A B
T TR BATS A 350 40 300 2 A0 R O T, AR A e T o
FERI AT g, Hoechst 33258 2 — i i S0 A% M A% iR
KGR, FT 5 DNA A H. 254G, 2 HErE 40 Tk
W7 E A B TR 40 R T {45 R R R,
240 pmol/L tBHP YEH 24 h R W iF 4l i 1=, 5
AL YL 0 o [ 48 KAZ it | i 2ot de A= C R K&
AL B S AL T RB T N R, R PR R A TR
55X RRZHAH LT TC ] B 25 5% (P > 0.05) , /8 K&
REBB i e AN AL R T, L3R 0 ) 9 T VR A —
T N SR B R IE AR G

25 Lk KA FHRE O N B 40 M 5 T4 Ak i 4,
X AR VE F T Re 5 H0 A M08 B 30 , Al T
B 77 0 8 i B A L T R A e A G . R SE R R
B PHE CMD By Fps a7 4t 17— iRk ks 3
KAEFEXT HUVECs 4474 I 09 43 HL AT £ it — 25
BEEH
SZ 3k
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Protective Effect of Tianxiang Dan on Oxidative Stress of HUVECs
XIN Jinyu', ZHANG Yajie', Guligena Sawuer', HE Huan', REN Shan', AN Dongqing'
(1. College of Traditional Chinese Medicine, Xinjiang Medical University, Urumgi 830011, China;

2. Xinjiang Key Laboratory of Famous Prescription and Science of Formulas, Urumgi 830011, China)
Abstract ; Objective; To investigate the protective effect of Tianxiang Dan on human umbilical vein endothelial cells
(HUVECs) injured by tert — butyl hydroperoxide (tBHP). Methods: HUVECs were divided into the control group, the
model group, the vitamin C group and the Tianxiang Dan groups of low — dose (30 pg/ml), medium - dose (60 pg/
ml) and high — dose (90 pwg/ml). The optimal concentration of tBHP was screened by MTT, and the protective effect of
Tianxiang Dan on oxidative damage of HUVECs was evaluated. Microplate method and WST method were used to detect
the expressions of lactate dehydrogenase (LDH) , reduced glutathione ( GSH) and superoxide dismutase (SOD) in each
group. The morphological changes of the cells were observed under a microscope in each group, and the apoptosis was
observed by Hoechst 33258 fluorescent staining. Results: After induction by tBHP for 24 hours, the cell survival rate,
the activity of SOD and the level of GSH were significantly lower( P <0.01) , and the release of LDH and theapoptosis
rate were significantly increased in the model group than those in the control group (P <0.01). The cell survival rate,
the activity of SOD and the level of GSH were significantly increased, and the release of LDH and the apoptosis rate were
reduced after the interventions of vitamin C and after the interventions of different concentrations of Tianxiang Dan
compared to those in the model group (P <0.01). Conclusion; Tianxiang Dan has the effect of protecting HUVECs from
oxidative stress, and its mechanism may be related to the activation of antioxidant pathways, the enhancement of
antioxidant capacity and the reversal of cell apoptosis.

Key words : Oxidative stress; tBHP; Tianxiang Dan; Human umbilical vein endothelial cells



