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R 1E WRE BEA T T R LE
PN 2 A0 S A L 3 S B AT 5

oY A o BEat &rEd kEs oA R

WE BR KiTBERZZE7 (GQD) * FH#ikF e ANk 1 & i (HUVECs ) 8L i
W%ea, ik P2 J HUVECs., B E GQD W25 87 425 fify, CCK-8 kel 2hdp Atk ik £
AR R JE BB 8] G M dm g Ay 2t AL (R IE R 3 A ), AL ((4m i) A 60 mmol/L FH 422 48 h),
Lth ik (A RN 5% REA S EFAE 1 h G, BFAA 60 mmol/ll Z4EL 2 48 h) Fora kst
M| fafie stk )8 3 mmol/L N- 2B F &8 (NAC) Fi4# 1 h 5, BFA 60 mmol/L &4 22 48 h],
R0l A2 )G, KA CCK-8 b & ikt 4m it & 77 5 i XsmIe AL 3% 2m e 8 = B8 41, B B Ao 4 i,
AEREA (ROS) 48 ; AMXA &4 4 o LB B (CK). BBk (GSH), SLEaBLAAE (LDH ).
A AEE (SOD) A& =@ (MDA) K-F. &R Lat@arbs, BAMemeIgmt 2T %,
a1 % . GO/G1 #irai . ROS. CK. LDH % MDA #7k-F3 2 % ¥, & SOD #» GSH 44 K-F 2%
T (P<0.05), SR kis, A2 hiFiafefatstBumietgmiEe S tad. ATEARTH, B
it GO/G1 J& A it oA 208,35 (P<0.05), 425 fn ik 4Afe bk 1B 40 2m it dd ROS. CK. LDH F= MDA #4 7k
P RER Y, GSH A= SOD #9K-FM R Lt (P<0.05), it BARXE G TTRHBEH F0E N K
A EA S A K, Rl mie AT, REamREN.
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ABSTRACT Objective To investigate the effect of Gegen Qinlian Decoction ( GQD ) on the oxidative
stress of human umbilical vein vascular endothelial cells HUVECs ) induced by high glucose. Methods HUVECs
were cultured in vitro. Chinese medicine compound GQD drug-containing serum were configured, CCK-8 method
was used to detect drug toxicity, and to screen the optimal concentration and time of the experiment. The cells
were divided into control group ( normal cell culture ), model group ( cells treated with 60mmol/L high sugar for
48 h ), drug-containing serum group ( cells firstly pretreated with 5% concentration drug-containing serum for 1 h,
and then handled with 60 mmol/L hyperglycaemic treatment for 48 h ) and positive control group [cells were
pretreated with 3mmol/L N-acetylcysteine ( NAC ) for 1 h, and then treated with 60 mmol/L hyperglycemia for 48 h].
After intervention, cell activity was detected by CCK-8 colorimetric method, cell apoptosis and cycle were
detected by flow cytometry, and intracellular reactive oxygen ( ROS ) content was also detected. Biochemical kits
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were used to detect cell creatine kinase ( CK), glutathione ( GSH ), lactate dehydrogenase (LDH ), superoxide

dismutase ( SOD ) and malondialdehyde ( MDA ) .Results Compared with the control group, the cell
proliferation rate of the model group decreased, the apoptosis rate, G0/G1 block, ROS, CK, LDH and MDA

increased, while SOD and GSH levels decreased ( P<0.05) . Compared with the model group, the proliferation

rate of cells in the drug-containing serum group and the positive control group increased, the apoptosis rate

decreased, and the GO/G1 cycle block decreased ( P<0.05) . Compared with the model group, the content of ROS,

CK, LDH and MDA in the drug-containing serum group and the positive control group decreased, and the levels of

GSH and SOD increased ( P<0.05) . Conclusion GQD can interfere with the occurrence of oxidative stress of
vascular endothelial cells induced by high glucose, inhibit apoptosis and improve cell vitality.
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B A ZE AL B, AR 4 2019 4 [ BrobE IR 9 156
( International Diabetes Federation, IDF) &7if4:
BRWE PR b P S« T EDRE PR R B o o R
B SR 4, JRARkE . FE L2 BB R R
BERZ, DI I AIE SR 2 RUME PRI i UL B I 45
IRAEZ —, (SRR R E ST A 68% %, TEF
MBEFREE T, IS P B 4 M ) e B Al oA Ry 2o i
IHRAER A B RFEMANE Y, mRA SR K
4 123 77 A KT PR 4 (reactive oxygen species,
ROS ), S8 Ak W38 ] 105 i A5 P B A A 1 5 s
T, SRR I P R A0 IE 3 T RE Y. KRS
KU, FEEBEET, A8 N R 4 M A0 0 sz P 2
DR I8 I R K R BRI R B2

WE RO A T ACHE T IH 8 TR “TH RN O
W7 CTHIROERT JulE, EEARHLZELL BT R,
MR LB EORS, FRBH BRI s O BRI R
S8 IrZ—, HAEHRFNRR IR, O ARIESL,
W BACE S s ER, # Z HTRERE ii
PRI 1P HRTA LR, B R RS R B
O M T AT BB AR H B AH DGR R 5T, (H BSR4
Vo R WS ) I PR B 4 L S I 35 5 T v A D
WRARIE . I, 8 THRBE R 8, Ao i i
R S S A BT DK N 2 4 S ( human umbilical
vein endothelial cells, HUVECs ) #i{Ji iy &4
FAE T BRI EH AT T AL, WSS M3 FE % |
PR AN AN bR, B FEIR TR RS %
T 00 R B MBS PN B A AL g S A ) R A A
FHEHLH, B AR 14 170 7B R Al 8 T A IE 4
ALY SRR

w5 F%
1 SCIR S A SR SPF 2% 8 J&] & 4

wistar KR 25 2, VPR (281.31+£5.54) g, 3l
YRR T e il A LS g sh R A IR A w], shi)
J A RS IE S SYXK (%5F) 2018 — 0104, s 5k
IR As ORI E ME AR A IR A wl shi e 32 0 25
it (No. HLK-20210226-01), L5 FEAF &34
e FEAH 48 IR, HUVECSs SRR [FE Bl 22 Be i
SR .

2 %Y BREEY, AN ER24 9.
W99, WiE9g. K HHE6g (Tl
202102006, 202103020, 202101020, 202102010 ),
PR AL R B R 2R R A BR A ml R, JF 2
e B 2 R 2E X G W S S TE i o

3 FEIH KX HUVEC 41 & 5 5%
5L, PBS. 0.25% J§ i H i S CCK-8 it 77 & 14 iy
T Bioswamp 2w ( 9% 5 4 %l i C1850., C1741.
C1812, C1706); i 4 17 4 F Gibco Al (175
4 10270-106 ) ; AnnexinV-FITC/P1 5 7= 4 il iz 71
& J Pl/Rnase Staining buffer Solution 15 F BD 724
Al (5254390 k 556547 . 550825 ) 5 {ifi P AR i
7 & F Beyotime /A F ( 785 S0033 ) ; HLAR K
fifi (creatine kinase, CK). ZftH Ak ( glutathione,
GSH). FLMM %M (lactic dehydrogenase, LDH ).
A AL Y Ak B ( superoxide dismutase, SOD ).
P [ ( malondialdehyole, MDA ) # i 7] & 441
TR A A (55405 a032-1-1, a006-1-1,
a020-1-2. a001-1-1, a003-1-1), #H&F TAES (I
MR bR S A R A F], 5. SW-CJ-1D ), AW
4 H (Spantech 2~ F], #I%: BSC-1300 Il b2 ),
COy i IR ¥ F2 46 (Thermo/A l, #15. 311), #
Wts (Thermo A F], 5. F3), BEbRAL (el 5
%, AL AMR-1000). 818 9Ot i 5E (Leica 24
wl, %15 DMIL EED ), J=4nigi (&3, M5
NovoCyte ).
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41 R EAMENEH K25 X SPF 2
8 Jul i M Wistar R UGG R MEMR 9% 7 KRG FREIATE,
W ZRE S 23 glkg HOBRHE ", SRS T T2
(EWEEY ) L2y ag, KEh ke =St
1.15 g/mL, B HERERHEE 6 mL (/3514 3 mL ),
HELLHEE 3.5 Ko ARUWHEE 1 h J5HE Esh ki, i
FEfRE 3 h DLk, frimsledi R4F), L1 500 r/min
B0 15 ming LR, KBRS T -80 CTHRMA T~
el

42 HUVECs 53¢ E AR, Foc e
TR AR R 22 B0, 1 000 rimin 5.0 3 min,
W, MEPETE T 1 mL Rk, FERE R
FOMH, A 4 mL 7 10 % BE2F 085 107 e g 5t
BT 37 C. 5% CO, WHMBEIRM M, &I EHL;
FRW, Fl PBS MEEFREEMIHRE L, BEFfrhimA
0.25 % JgfE, KMk )G RN B BE SRS, 1513
LB ARG 7%

4.3 L E A S 0 R A0 5 4 R
R R A S A LA PN e A e, LR A
bR T BB RN WAL, 5 E RS T e A it
it ROS X4 i i i/ A O, I HL Rl A i A bk
JEE (R /R DT 186 T K 355 3 i (] B B, A YG 1 5 2 &
HA S A R OC Y DRI, TR I A P R 40 A Y
P00 22 Ve B R [ AR . ARSI AE IL B FE A I,
2 WESCHRARGE ", 45 A 00T S0 45 SR AY 1,
fifi 1 v B 5 5 HUVECS 61 473 1) i A 3 15 vk i
60 mmol/L, T EBHIAEE T ™A i85 Hox R4 20
ML sZm —3, PR nT AHEBR 232 o i 48 P 1 40 e
FRIRE

4.4 CCK-8 vk K I 7 24 I 35 B 1 . 0 1€ 55 4
SER SIS IIE SO g€ R D41 0P =371
Wels, 70T 96 fL, 5x10° i /L, LA
CCK-8 i 7l 180 pL, HFf 4 i A B 2 F 3 4~ [R) £
IFLVENE AL, & 37 T. 5 % CO, HEFsffirh s Fint
W, AN EE BRI BEZ) 80 Y% Y4 A3 4H X} R
AEFRL (A5 25 MIEHE N 0%, 1 %,2.5 %,5 %,7.5 %,
10 %, 15 %, 20 % £ T HUVEC 4 ff1 1 h, A
TN FEAL B ) RS A AL B2 (X REZH JERE A
60 mmol/L AR AN ), VEFIRTE SR 24 48,
72 h, BUBATREE SR, 19 BFLIIA MO0 uL % CCK-8
W, ARBTAREFRAE TG 374 ho [RIE IR B % 1]
FLo R B E 3 B AL, TR I S 8 K I {L 450 nm
AR 45 FL A WG, WO LA A TG T, e i

1) e A3 B 245 LV VR MR B2l 5% Besm A A FHERHR] 2y
48 h, DIWAENIGEESCEe AR TR LI & 24 1
TH 0 LE 5 R % 04 P R A A 6 B, 5 24 i 37 ) 4
LA JCHEPEAE T

4.5 CCK-8 LA I 58 6 1 K A AR
AL 3 x 10° ARl T 96 FLAR, B TR b
BRR, HAHMIRE A A0 M o T R XIRAL (4
MRAE R B % ). BRI (4T 60 mmol/L =i ik
P48 h), FAIMIEL (AL IEAT 5% W B 75 24 1
THHALEE 1 h 5, FEFH 60 mmol/L Fifi4bFE 48 h)
FIPHHRT REZH [ 0I5 EE T N- Z BB RR (3 mmoliL )
AL 1 h J5, FHH 60 mmol/L w4 kb B 48 h,
Br 3% 48 h JE U 4R IR A, [ REFLIA 10 pL i
CCK-8 iAW, #h&iliaE 4 ho [MEHZEXISL, B4
W 3 B L, TERHP AR INAY 450 nm &b & 4fL
MG, FRBCAniEs o, FEE R 3 K.,

4.6 WCAN G B A0 M R T R R e RS
el (Sr4iTe 4.5) X4nEsEdT L, 1 x 10°
NG TEREMAIN, =05 1, A PBS Uik
2 WA SRR AN A 10 L Annexin V-FITC
110 wL PI, #5EHE 30 min, B INA 300w L
) PBS, BEEDFEA T A I M - = A A4
IR A0 R I R 43 H R B, B x 107 A4, B
5 F WS BBUTTVE, A 700w L (967K 2 B 5 40
Ji T -20 T &AM T b B 4 i e 0 5 i e
s PBS e 2 ¥k, 100w L #eJEH 1 mg/mL )
RNase A ¥ 207 (140 i DidE,, 7E 553248 N IE b4
JHIPI i RNA 30 min; JiIA 400 L #JE %5 50 wg/mL
B Pl, 4 CHROEIFE 10 min, 40 A7 40
fitl DNA 5 s BN , B 20 B AE 45 20 Bt 1301 T o5 e
%1, 31 NovoExpress {41745 54 .

4.7 KA AL R BEOKOE K A A I A S
B T 1 mL i B4 1) DCFH-DA £ 4F , #% IR
1% 10°%/mL 1 40 A o K 200 M B SR A N
20 min; B2 BT R IO A AL A i AR R ok, A
500 pL 1y PBS HA&, kM4 ROS
() 7 1t I8 NovoCyte 73 #r # (4 47 43 #1 5 CK.L
GSH. LDH. SOD. MDA 7K V- i ¥ 34 B3 7 £
Ut AT

5 Guitseorik ARSI AR EE R g
BNF SPSS17.1 HEATAbBH Rz 73 #r, HE R X+ s
TR, AR ELG R, ZAMEWE LR LSD
(F/NEEVEZE FHL) R HE gt 255, P<0.05
HEFARITFE L,
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1 K4l HUVECs i He5 R (£1,.2) 5
24 LT U R 0% 0 40 M L B, IRV E Y GQD
(<7.5% ) THUGHIN T IEH B R 4G 71, Jxt
R ICERPENER (P<0.05 ) 5 [RI% EALEHZE 5 25 1M 775
W R 0% MR LbAss, oAb B 4 AR 3% 7 PH & T
B, TRAEIRAEE A0 IRk i SR A E ) (<

5% ) THUR, 407G WEHhn (P<0.05). Mtk
P, AR IR 51 (<5%, FRAELE 2.5% Al
5% ) 15 REfl ml A LT T 2119 HUVECS i
PEWRSE . RTT, EWIER GQD (27.5% ) ks S
() HUVECS 15 MEJGHH Wi, Rk, 24 5% WY
BRI N 48 h A/ R Ja LS i) 2k

F 1 %41 HUVECSs QA AIG R R (%, X+8)

4157 n 24 h 48 h 72h

0% 3 1.00 +0.00 1.00 +0.00 1.00+0.00
1% 3 0.85+0.02" 1.14 £0.03* 1.13+0.03"
25% 3 0.91+0.01* 1.17 +0.04* 1.22 +0.04*
5% 3 1.04 +0.04 1.16 +0.07* 1.26 +0.01*
75% 3 1.04 +0.05 1.18 +0.05* 1.27 +0.03*
10% 3 0.96 +0.01* 0.96 + 0.02* 1.10 +0.01*
15% 3 0.80 + 0.05* 0.63 + 0.04* 0.72 +0.06*
20% 3 0.74 +0.05* 0.73+0.03* 0.72 +0.04*

F: 5 0% S mE T, *P<0.05
®2 HUAFFEEHLE HUVECS 4IHAFTG %
(%, X+s)

A5 n 24 h 48 h 72h
EREGTEE 3 1.00+0.00 1.00 +0.00 1.00 +0.00
0% 3 0.76x0.04" 0.75+0.01* 0.71+0.04
1% 3 0.80+0.06 0.83+0.05*  1.23+0.03°
2.5% 3 09:0.07" 136+0.07" 1451004
5% 3 1.01+0.05" 129+0.08"  1.50+0.04"
7.5% 3 067=0.04 0.67 +0.03 0.76 + 0.04
10% 3 0.69=0.04 0.71+0.08 0.89+0.04"
15% 3 0.67x0.01 0.81+0.06 0.89+0.01"
20% 3 0.73:0.01 0.79 +0.05 0.89+0.04"

TE: ST IRA AL, "P<0.05; 5 0% S2hifiil Fitbdk, “P<0.05,

2 541 HUVECs #4748 . /1 J J8 W 25 51 L
WOEA, £3,4) S5xFIRY i, SRR
MOBEGFE 2T [ AN TR, SS9 L i AR
(P<0.05 ) 755 R 4 L Ass, 5 24 M3t 4 0 PH 4 X6
ARG T R A R R R AR =, A TR
ST T Hslﬂﬁsﬂ;ﬁttmiﬁn (P<0.05), #ZyIlLH
A5 B X R AL L, B s R, TR

ik (P<0.05), PifH S WL 2257 G 2% 5 &
(P=0.982 ).

A _ 3EP3 _ EERE P
‘S JQ2-1 Q2-2 ‘S jQ2-1 Q2-2
~{o11% 7.06% ~ {1.09% 2959%
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= e
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_ PEHMMESH P _ @Attt IRE Pl
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e 2
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a o Ao
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= |92.25% 1.71% - |7881% 479%
e 2
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B - D3iRE E1/P2 o AR EI/P2
2
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2 5]
R t
8 88 |
g l
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o \
i \
I
o [=] 4L
0z 04 08 08 1 13 01 04 06 08 1 11
PI-A (10%) PI-A (10%)
. GEHLEE E1/r2 © @pettt e e/ P2
8 8
- 1 G2 ~ 1 G2
-] 8
8 8
E @ T -
5 5
3 2
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2
= ljﬁ =] P
Uil
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] 4 L
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e A R A AR K HUVECS P8 175 B S i 2 4 i A4S
HUVECs &1t e

B 1 AR A A ) HUVECSs 3858 . /T
J JE R R 52 i)

R 3 %41 HUVECs 458, HT-H# (X+s)

415 n AR (%) TR (%)
it 3 1.00+0.00 10.24+0.11
Hi 3 076+0.03" 33.22 +0.34*
T E 3 1.16+0.03"* 743+042°*
BRI 3 0.87+0.01" 24.29+1.28"
TE: XA, "P<0.05; HHIMYIER, © P<0.05; 5 H{ME

X R4 HeEE, 4 P<0.05

3 %% 41 ROS 4 . CK, LDH, MDA /¢,
SOD. GSH i M 4% b4k (&l 2, & 5) 5 X
H b, BAI4ROS AN W £, AL CK.
LDH F1 MDA # 7K V- 78 B & I 7, 4iffifd 'y SOD Fil
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k4 K41 HUVECs FBILE: (Xxs)

215 n G2 (%) S (%) GO (%)
Xif HR 3  3455:047 4043033 25.00 + 0.47
FAY 3 4327:0.90 38.07+0.46" 18.67 +0.55
&M% 3 33.29+0.51 41.03+057° 25.65+0.73
PH¥EXFHE 3 38.89+0.56 35.61+0.50" 25.50+0.16

e SRR AL, "P<0.05; SHEI HEE, ©P<0.05; SBHE

XHRZLHAR, 4 P<0.05

. [OFsgicEEN | - @R/ P
4 &
5 &
9 ] M2 M2
o 974% 33 26%
>
o — B | E—
2 | Ea
&
€ €
5 5
3 2 g
s} [SIR=I
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T T T T = T T T T
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FITCH FITCH

EEBIEE P QIR BB P

452

240 287

M2
18.67%
B
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6.72%
B

300
180

Court

Court
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(=] T T T T
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FITCH

1035 105 106 1075
FITCH

2 VRN HUVES | ROS 19774

GSH i TR (P<0.05), SHERIAH L, &
247 11135 2H AN BH 2 %) BR 20 ROS A= ji ik /b 2 CK. LDH
H1 MDA 7K F-F#1% , GSH 1 SOD /K- F&5 ( P<0.05 ).,
2y 1MW 4 ROS ., SOD 7K 5 FH 1M %f 18 20 B AIG,
CK. LDH. MDA 7K-F-# Bt R0 T (P<0.05 ),
P4l GSH /K22 7 TE8e i3 L (P=0.096 ),

Wit

BRI A H AR Z Mg Mo AE R A A,
O A I R RE SR M PR e W ML R e 2 —, Hok
TN o = S = 1 DTS D E R AR € N PSP
o K A ) R R, AT S B A B A
P B, 51 R s S IR REREAL " P,

AP T TR DR O 1A 0T R E R AR S B TR T
VT UL A5 PA) B2 200 L ) e 2 120 & A 118 3 5 B A
F U AR, AU A TR A
(7 B 46 1 R T AR 7R AR e A AP o SR ITTTE e
WET, SR TR, IR AR
SECAM P A B ROS, [k A= K i MDA, 4
M AP A LR (SOD. GSH %5 ) Ayl PEFEAR, ki
G LA N AN R SRR RS O DR, R B £
T A A LA, AT R AL A8 A B 40 P 1 5 0
I T AR R, MRS B
F&AIR HUVECS #4545 . 19 HUVECs 1%, Jf”
PR BOIRA, SXIGUE T S b 451 HUVECS 2
RERE AT, B B O 1L 5 A E i 2 1) o 2 B
FEl

AR, HEEZGIETE V2 AR I A
RERIRYT TR, SC T BABR rp 24l b 24 S B X 3G 1L
P K £ ) R B Bt sl 3 (A A DGR Y 2 AN TS o B
IR N BT S AT SR X R 3 14 1 A P R 4
HA R ERT: Zhang W 45 20 HRIE FRAR AT I 1T fk 3%
Yl A ] A e U e P I A PN e A Ak i . 85
WA A Bk MRz (HIEe ), %07
B B BWOE . KA, AR, TRk
WL AREEEEE . BETCT BREEIRYT 2 2R
o5 S T R AE I 9T 22 2 A G I 2 ke . T
SRR N i B S R A LI S 1P
BN B A MAR S T D o B AR A T 2R P Ly
JeERER, BADUAMNIN . S0 40 5 55 S H
JATo. Biah BRI REREAL SR 2, A R NS
MR B AL A, Wan CX 45 2 B 58 & 31
WA R BB H HUVECs RIEFPHT:, % HUVECSs
PO EAT DR T /NBE B B3 P AT 800 T A
53, BUARZY B2 ST UL S/ N BB A B . S A
W PUREMER 2 WA R R R 2 0 254
HEAWMEZ ., MEEaSI. IR RV
BAEPUALL | BEARERNE | BUR ST IR BRI TER 7
PRI, AR 3 0 o B T PR o ML 0 SR ) PR
N RA TSR

R 5 ##4 ROS k. CK., LDH. MDA K-, SOD J GSH iftEtE: (X+s)
2053 n CK (U/mgprot) GSH ( wmol/gprot) LDH (U/gprot) SOD (U/mgprot) MDA ( nmol/mgprot) ROS (%)
XJ 8 3 52.87 £2.51 81.47:+'1.33 79.13+2.08 132.57 £ 2.44 27.27-+1.67 9.43+0.29
el 3 95.07 +2.08" 25.37 + 2.33* 254.60 + 0,79" 44.77 +3.51* 7163 = 2.46" 33.25 +0.06*
B2y 3 72.60 +4.05°* 4567 +1.88" 189.4740.90* * 68.83+£2.194 53.33:1.96"* 7.07.£0.57%*
FH %R 3 64.40+0.89"% 50.87 +3.30° 135.13+2.30° 84.87 +2.57/ 4510+245" 19.00+0.33"°

T XTI LEE, "P<0.055 SR H#, @ P<0.05; SR R4 s, * P<0.05
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75 HUVECS 38585, I JE T M8 AN
X 2 W5 AR A 1 V0 %) s W 5 3 9 HUVECSs 28461 i
POTEAT RAFRO ORI VE T, AT LR IR A N B . JES
PR O LA O AAE B8 B 2 I
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