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Effect of Bushen Huoxue Prescription on BEND3 Cells Injury Induced by High Glucose and High
Palmitate ZHAO Jia-qi, ZHANG Yi-ming, XU Fei-fei, WANG Zi-ling, LI Xiao-qing, GUO Mei-tong,
WANG Jie, LI Qin-qing,TIAN Ya-juan, and HE Wen-bin Shanxi Province Key Laboratory of Chinese
Medicine Encephalopathy,Shanxi University of Chinese Medicine, Taiyuan (030619)

ABSTRACT Obijective To explore the effect of Bushen Huoxue ( BSHX) prescription on prevention
and treatment of mouse brain microvascular endothelial cells injury induced by high glucose and hyper-
lipemia at the cellular level. Methods In vitro experiments, high glucose (HG,25 mmol/L) and palmitic
acid (PA,200 pmol/L)were used to intervene in the mouse brain microvascular endothelial cells to estab-
lish the cell damage model. The cells were divided into control group,model group[ 25 mmol/L high glu-
cose(HG)+200 wmol/L palmitic acid (PA) ] and BSHX (30,60,120 mg/L) groups. The effect of BSHX on
hyperglycemic and hyperlipid-induced cell damage was detected by cell counting kit-(CCK-) 8 assay. The
changes of oxidative stress related factors [ reactive oxygen species (ROS), inducible nitric oxide syn-
thase (iNOS), vascular endothelial growth factor (VEGF) ], matrix metalloproteinase-2 ( MMP-2) , matrix
metalloproteinase-9( MMP-9) , tissue inhibitor of metalloproteinases-1(TIMP-1) ] and inflammatory factors
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[IL-6, intercellular adhesion molecule 1(ICAM-1) , TNF-a, transforming growth factor B1( TGF-8,) ] were
detected by ELISA. The cytokine NO was determined by biochemical kit assay. The expressions of iNOS
and TNF-a mRNA were detected by quantitative real-time PCR. Results (1) After treatment, compared
with the control group (100% +2. 3% ) , the survival rate of the cells in the model group was significantly re-
duced (62.6%+0.5% ,P<0.01). Compared with the model group, the survival rate of the cells in the BSHX
30,60,120 mg/L groups were significantly increased[ (70. 5% +4.0%),(76.3%+2.8%),(80.5% +2.7%),
P<0.05,P<0.01]. (2) Compared with the control group, the expression of oxidative stress and inflamma-
tory related factors (ROS, iNOS, NO, VEGF, MMP-2, MMP-9, TIMP-1, IL-6, ICAM-1, TNF-a, TGF-B,) in
the model group increased significantly ( P<0. 05, P<0. 01). Compared with the model group,the expression
of each detection factor was decreased in the BSHX 30,60,120 mg/L groups. (3) Compared with the con-
trol group, the expressions of INOS and TNF-a mRNA in the model group were increased ( P<0.01),and
the expression of INOS mRNA in the BSHX 120 mg/L group and TNF-o mRNA in the BSHX 60,120 mg/L
group were decreased ( P<0. 05, P<0.01). Conclusions High glucose and high palmitate can increase the
expression of ROS, iNOS, NO, VEGF, MMP-2, MMP-9, TIMP-1 and inflammatory factors (IL-6, ICAM-1,
TNF-a, TGF-B,) and lead to decrease of the cell viability. The BSXH prescription has an improvement
effect on the cells induced by high glucose and high palmitate.
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3 FEEHN LA b DMEM 55 5L (35
SH30243.01, Hyclone ), & 4 M & (4t 5.
BISH0287, Biological Industries ), i i ( 4it 5.
SH30042. 01, HyClone) , CCK-8 (it 5. AR1160, it
LAY TRARAR) , —%# LA (nitric ox-
ide,NO) X & (#t5: A013 -1, I HU & il A= 4 T
W78l ) . 1% P4 (reactive oxygen species, ROS,
L5 :F11474) %S A — S LA 5 B (inducible ni-
tric oxide synthase,iNOS Hit5. F4051) (M4 N i
4K ] T (vascular endothelial growth factor,
VEGF it 5-: F11677) 5 J5i 4 J& & 1 i 2 ( matrix
metalloproteinase-2, MMP-2, it 5. F11220) | £ [
4 )& B 9 ( matrix metalloproteinase-9, MMP-9,
it . F11240) 54 & & H R0 617 1 (tissue in-
hibitor of metalloproteinases-1, TIMP-1, #it 5.
F1161) .14 % 6(interleukin 6,IL-6, 41t 5. F1083) .
41 JfL Zh FfF K T+ 1 (intercellular adhesion molecule
1,ICAM-1, #it 5. F1570) . 9 35 38 Kl F-a ( tumor
necrosis factor -a, TNF-a, L5 . F11632) F4ibA K
A -F (transforming growth factor B,, TGF-B,, it
“5:F1160) ELISA 105 & X0 A 1 i ve FEAE YRk
AR F], TRNzol & RNA $-BGRAF ( KRR LE LR
ARy H]) PrimeScript RT reagent Kit with gDNA
Eraser(TaKaRa,4lt5 . RR047A) ,SYBR Premix Ex
Taq II (Tli RNaseH Plus, TaKaRa, #lt*5 : RR820A) ,
51914 . GENEWIZ) ,

fifiFrf (VERSA max, E R/ FALER A R A A ,
WAE (YDS-30, AR WHLHL A R A ), CO, 15 77 4H
(Forma 371, Thermo Fisher) , % & & .0> 4L (L2540A ,
IERE SR AR AR A R A A | g TAE S (SCB-
152, AL ARG /R A A il A R A | AR E R K TR
5 (XMTD-204, i R Sl A R B ) 48] 8 W
(CKX-31,0LYMPUS) , 2R ES.L ML (Mini-10K+C, #T
PHA AL 284 FR 2 ) ,nanodrop 4366 i+ ( Nano-
Drop 2000/2000c , Thermo fisher) , %% 5 & PCR {X
(ABI7500,Applied Biosystems)

4 4iffii3:  BENDS il 35 T DMEM {ik A
TEEREFRIE(F 10% - 1is , i 5% % 100 UL, 575
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RIS FRAR T, B 2 R R 58 G 2k, 1 7 3
FRR A A 22 80% DL I SR i TG 7,

5 CCK-8 44l BEND3 4 frihiR B4k
A= K30 BEND3 4ifitg, LA 5x10*/mL 50T 96 FLAK
r AL 100 pl & F 37 C . & 5% CO, ks34

Figt. 24 h J5, 570 5 4, B 6 AL, 430 A 1
SR ZH #ERIZH [ 25 mmol/L 7 %54 (high glucose,
HG) ,200 pmol/L #EHH R (palmitic acid ,PA) ], %M
75177 (BSHX) 30,60 ,120 mg/L #H (25 % i fit AE
&4 25 mmol/L HG #1200 pwmol/L PA ) DMEM £%
FeIE) Fr Ny )E B TR IR R SR 24 h
BEFLINA 10 pL CCK-8, B TR #A 5 1 h 5, Il
FRUAE 450 nm A5 T I 5E R BE A ysg o T, SE B0
23, AT R (%) = SEH UL A gy o/ 1E H XT 1R
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iNOS \VEGF) ,MMP-2 MMP-9 TIMP-1 X & & 4 A
T(IL-6.ICAM-1 TNF-oa . TGF-B, ) By & 7484k, ir f5
PR35 A BB B AT

7 Bt R PCR K iINOS fil TNF-o mRNA
Tk AR 5, 24 h 5, R SF LR AN i
Regedk [V TR PBS /INCNE VR ZERRFLI A
1 mL TRIZOL, Fil4il il —FH-4%# %= 1.5 mL RNase-free
B NS 15 min S E 5 —114 RNase-free
f1.5 mL .08 A 200 ub 545 (200 wb 4/
1 mL TRIZOL) ,JiIZ15E7% 25 s, & IRiHE 4 min; 4 C,
12 000 r/min, 25> 15 min, /N W B W 2 5 — T
RNase-free ] 1.5 mL .04 A SERFLR) S5 B
IRHIRS) % 5 min,4 °C,12 000 r/min, 2> 5 min,
IO 2 13 I 75% £ T (DEPC /K i il ) P Ui 3,
4 °C ,12 000 r/min, &0 5 min /O ZE B3, R ik
BE—E T A AT, 1 30~50 wl DEPC /K i#fi#
TUE,-80 CHAFER,

SEAPOEE f PCR R 4202 iINOS 1 TNF-a
FEEAKT . ARE R SR G BT 519 4350 R iN-
OS-F.5'-TGCTAATGCGAAAGG-3',iNOS-R:5'-GGT-
GTTGAAGGCGTA-3', 514K /K 164 bp: TNF-a-F;
5'-TCTACTGAACTTCGGGGTGAT-3’, TNF-a-R: 5'-
CTTGGTGGTTTGTGAGTGTGA-3', 5| ¥ Kk /N K
107 bp . GAPDH-F.5-CGTGTTCCTACCCCCAATGT-
3, GAPDH-R. 5-TGTCATCATACTTGGCAGGTTTCT-
3,51 K/INR.73 bp, 4R 90 € 305,95 C
55,60 C 34 s, EH 40 NMEIH, Hic | 2725 HIx 2
HITAALIE,

8 4%iit# )ik SR Graphpda Prism 6.02 4t
TR = R D X+ s Fon, SRR R 22001,
T 25y BT A A AR P 22 R 25 AT
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AW 25 mmol/L HG F1 200 wmol/L PA 75541
M, SR R IR A S AN M 47 , RE A% T 4 dtb
B, DM S0 SRR, B4 G I R A8 3 1 S BRI O

AN O AE HLAR S 37 S0 RS AR 2
BRI M SR A B PR R 3, BT T 4 Ak B 1 T B
REJT TR, AT AL S h A ny -, SE 5 | 2 240
P —Fhs BRI 2, LI BUZE DM B & A i
I FE R R 2 TR T, ML R 2 0 e IR 2 25
ARG & A, B SECT g 8 e A 22 B T
At A R R S B DM R e TS e,
WEE 1S ROS TE4H I N R4, S B A1k T T FE,
BB AR @ TN = W AT G R R R = W ey i e
FLE NO A YR EERRAR, F8NO BN K ER
NO 15—l [ HR BE R A= ) Ko+, A 4 A, DA
XM= A dE 2 AR R LR R BT T VEGF
ik 5 ROS My A &% fEARSL 5 o ROS
it T U A BRI R, i ROS Y3
Lt —4 3 INOS NO VEGF 38N, ixX 5 iff 53 4%
SAH—30, FENCERG 2 DM i 50 28 O REAE PR
PRCAR | B0 R 20 i A0 36 T 3L i ( extracellular ma-
trix, ECM) B)—FPHERIE L, 4 e 25 11 il S Ll 9]
SRR B JC AR Ak i) ML AL 45 AR, MMP-2 A1 MMP-9 J&
[ ECM By JRIE G , TIMPS & MMPS ()48 S 1 41 1
12 5 MMPS 78 ECM A 45w A 11 AR I, 78
DM B rh HAgbr 2 55 S 4efb A &2 ¢
%) A A WBFSE T DM UL A AR TR g
PR AR A VLA 58, A S50 vh % B MMP-2 Fl MMP-9
S FIFR R, TIMP-1 f9 & & B Jh, XAl fig 5
TIMP-1 7E I 48° P BZ 240 v 2% 35 (W] Bt 3 3 2R A A+
wn1L-6 F1 TGF 45 K7 (o L[] £/ FHAH G, DT 22 30 i
A —E AW LT, SR BR R — R G R R Y
HLHI 2T M4 & A i, £ H PO S AL K P2 )
RIS HEIT 3 ECM §3Kk Ik ECM 995k 5
FAL N A B YIE R

AT AR O AR AT DA A% 5 sk A
kB ( nuclear transcription factors, NF-kB )., NF-
kB 55 B% S 5 9ORE N, [ BF I8 1 45 ks Ak R
ARG R 1, 2 IL-6 . ICAM-1 TGF-B, . TNF-
o PRI, a3k DU PR R A i R AT R R,
H IL-6  TNF-o AT {2 S I8 P B2 B B R, 145 1l
PN R 20 BRI S8 A PR RS A R ICAM-1 L B Ak
EEAC R, A AL A EUOK R = ARG 2 A
M5 IEH S 052 5 1 TNF-oo XF IL-6, TGF-B, % %
SED - B RS A U2 AR, DT 5 B 4 0 I iy 3

5150 SR BB ARE PR A W | T 22 1 1A A0 A A I /MR
BHIRE P9 2, S BOMAEIAE 2, IR B S0 1 A R B
FH 5L, IR I P B, DA 445 5 S O R N, 3 Bt
PEOGERY S BEIAEEE ad L3 INOS ik 238 in &
AR BB 7K T2 [EINE INOS 777 T 1 400 it 45 48 ik 200
MLy A BT iINOS FRik G hn 53k TNF-o, IL-6 554K
JiE R 43 W0 38 00 IR I A S 56 i B INOS Al
TNF-a #4796 %5 B PCR 5256 & P, & & s S5 3
HELEH BRI, W25 T s A T eSS Rk
ZE IR — S, HR b B I R A B

RIS & BN 1L A7 55 7 rTREAR NO (R ik,
i COX-2 1 iNOS & [ 123k, #l il NF-xB %5 %
Il ROS (RS , KAEFLR APUEALBIER  Kign]
W T2DM K B IR I A8 2, 3 s 2P Vs 1 1, 2
A AR R SR, it L A O R RE T ARSI
WFFUERA 1B 35 1 5 ) =8 = g 5307 ROS LiINOS |
NO VEGF .MMP-2 MMP-9 TIMP-1 % A F L) K 4%
JREP T IL-6 . ICAM-1 . TGF-B, . TNF-a 1971 LA ik
HA/EF,INOS il TNF-a (1 mRNA 45 5 5 H ELISA i
TG RERA AT #NE IS 77 =577 & 120 mg/L SR
i FLRRUE  (EDG M B iy & FE A FH B LA il D)
T B — A ) B A TR IE

FEEPS: AR,
5 % X

[1] International Diabetes Federation. IDF Diabetes at-
las 9th edition 2019 [ OL ]. Nov 18. 2019: https.//
www. diabetes atlas. org/en/.

(2] XML, Bootalt, ok ScAL, %, 2 B PR PR A2 EE A
WA AR B S DI BE MRIBFST [J ], BE IR HR AR,
2015, 6 (3). 161-167.

[3] ¥ - BRbBd A (M) deat. hE P B2 i R
11, 2008 425.

(4] W] - 2P, B[ M. B BIERLAHOR IR
1+, 1959. 165.

(5] Z=ig, W3aik, 538, MR HH OC G T & e 28 IF Y
B[], REP 2GR, 2017, 42(12) . 2247-2253.

[6] HelS, Wang H, Gu CJ, et al. Administration of
traditional Chinese blood circulation activating
drugs for microvascular complications in patients
with type 2 diabetes mellitus[ J]. J Diabetes Res,
2016, 2016 1-9.

L7 WHZ, B, SN BRI IS 0 & L F2s A
SO J]. ThERZs e, 2019, 28(9) . 1065-1069.

[8] Sasaki S, Inoguchi T. The role of oxidative stress in
the pathogenesis of diabetic vascular complica-



o [ P E 2 A 24k 2020 4F 8 H 45 40 3555 8 1 CJITWM, August 2020, Vol. 40,

No. 8 - 947 -

(23]

tions[J]. Diabetes Metab J, 2012, 36(4) . 255-261.
Zhao SY, Dong X, Tu PF, et al. Neuroprotective
effect of Bu-Shen-Huo-Xue extract against high glu-
cose-induced apoptosis in PC12 cells[J ]. TMR Mod-
ern Herbal Med, 2018, 1(3); 143-154.

MRFEAR, 05, 2. MRt iR sE s J]. thE 2%
Zei, 2017, 52 (5) : 358-361.

NG, AR 7 X B R DR DR W v R T
MWETE e IL-6 WSR2 [D]. M at: st P R 25K
2%, 2019.

ERMZ G 25, PR ANRIEMEZH(—3) [M]. b
Ak Tk e, 2015 66, 68, 83, 249, 309,
327, 382.

FH L PR AR s i s 1 rh P = 3R [ D ] G R R A
2011, 39(11) . 13-15.

BV HE BRI TA R T B R 5 BIF 9T e A 2 R X
PRIGR NS RERI A [ D). db 50 JE AT BE 25K
2%, 2016.

W, BB, TR, S ANETE MOTIRYT 2 BB
BRI RER R B R AT FE [ J ], b E rhpe 25 5 2%
&, 2017, 37(6) : 661-665.

Shubha V, Brajesh KL, Zheng RF, et al. Hypergly-
cemia alters PI3K and Akt signaling and leads to
endothelial cell proliferative dysfunction[J]. Am J
Physiol Heart Circ Physiol, 2005, 289 (4).
H1744-H1751.

Zhou H, Zhang X, Lu J. Progress on diabetic cere-
brovascular diseases|[ J]. Bosn J Basic Med Sci,
2014, 14(4) . 185-190.

Alnahdi A, John A, Raza H. N-acetyl cysteine at-
tenuates oxidative stress and glutathione-depend-
ent redox imbalance caused by high glucose/high
palmitic acid treatment in pancreatic Rin-5F cells
[J]. PLoS One, 2019, 14(12) . e0226696.

FRAAT . NI I 7 %o W R i A 4 165 s 72 4 e 5 5
A A T AL B FE [ D]l oy, il oy v B 25 K
2, 2019.

Oguntibeju OO. Type 2 diabetes mellitus, oxidative
stress and inflammation. examining the links [ J].
Int J Physiol Pathophysiol Pharmacol, 2019, 11
(3): 45-63.

IR, STHERT, MO0, 55 ORARTHRERE % 5 0 R %
MU T S R G R BT E & [ J ] M 42 R 27 A AR
2020, 45(3) . 323-329.

Hesham S, Anthony G, Lu YH, et al. Diabetes-in-
duced increased oxidative stress in cardiomyo-
cytes is sustained by a positive feedback loop in-
volving Rho kinase and PKCB2{ J]. Am J Physiol
Heart Circ Physiol, 2012, 303(8) ; H989-H1000.
Selvi R, Bhuvanasundar:R, Angayarkanni N. Ami-
no acid mixture acts:as a potent VEGF lowering a-

[27]

[32]

gent in CHO-K1 cells exposed to high glucose[J].
Arch Med Res, 2017, 48(3) . 238-246.
Murphy G, Dochert y AJ. The matrix met all pro-
teinases and their inhibitors[ J]. Am J Respir Cell
Mol Biol, 1992, 7(2). 120-125.
TRIEZE, A, BRGERE, S OB 5 0B DR e R B
B LH TGF-B, Jx MMP-9 Fak g2 mi [ J]. v E d g
BE454 B4k, 2009, 10(4) ; 290-294.
Xu L, Shen P, Bi Y, et al. Danshen injection amel-
iorates STZ-induced diabetic nephropathy in asso-
ciation with suppression of oxidative stress, pro-
inflammatory factors and fibrosis[ J]. Int Inmuno-
pharmacol, 2016, 38. 385-394.
Cheng X, Ni B, Zhang F, et al. High Glucose-In-
duced oxidative stress mediates apoptosis and ex-
tracellular matrix metabolic imbalances possibly
via p38 MAPK activation in rat nucleus pulposus
Cells[J]. J Diabetes Res, 2016, 9(5) . 2374-2383.
FEWR, EWRER, sKEHR, S JOAE IR 5 E RO )
TR B IOTTE B[ J ). v [ B2 25 54, 2020, 17
(3): 38-43.
T, BREE, KRB, % R UNE TR G R AL
X PRI B K RUBEIE VEGF 283K Kl 7 4 AE 7
SIUARISZIR [ ], P E AN 2577, 2016, 33(6) :
711-716.
Zhang S, Yang J, Li H, et al. Skimmin, a couma-
rin, suppresses the streptozotocin -induced dia-
betic nephropathy in Wistar rats[J ]. Eur J Phar-
macol, 2012, 692(1-3). 78-83.
Chaudhari N, Talwar P, Parimisetty A, et al. A
molecular web : endoplasmic reticulum stress, in-
flammation, and oxidative stress [ J]. Front Cell
Neurosci, 2014, 8(10) . 213-218.
Celik S, Erdogan S. Caffeic acid phenethyl ester
(CAPE) protects brain against oxidative stress
and inflammation induced by diabetes in rats[J].
Mol Cell Biochem, 2008, 312(1-2) . 39-46.
SRR, SRELZL, DMEEM, S5 BT 2 SO0 R R e
AT /N B SRE R A TR AR (D). rh e
4hifyJkik, 2018, 38(5) : 598-603.
RITWr, Bk, 3, 55, MR I 71507 R
P BB AL X I8 22 8175 = A 22 S0 S 4 i P B2 AL okl
W[ J]. ek EEZy, 2015, 8 (10) . 1190-1195.
Zeng KW, Wang XM. Hyperoside protects primary
rat cortical neurons from neurotoxicity induced
by amyloid beta-protein via the P13K/ Akt/ Bad/
Bcl (XL) -regulated mitochondrial apoptotic path-
way|[J]. Eur J Pharmacol, 2011, 672 (1-3): 45-
55.

(Ysehs: 2019-04-22 74k, 2020-08-04)

seALgniE: 1



