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Study on Inhibitory Effects of Berberine on Vascular Endothelial Cells, Injury Induced by PM2.5 and Its
p38 MAPK Signal Pathway Mechanism

WAN Qiang"*, YANG Yuping®, LIU Zhongyong' (1.Dept./of Medical Cardiology, the Affiliated Hospital of Ji-
angxi University of TCM, Nanchang 330006, China32.Institute of Cardiovascular Disease, the Second Affiliated
Hospital of Guangzhou Medical University ,+Guangzhou 510260, China;3.Dept. of Respiratory Medicine, the Af-
filiated Hospital of Jiangxi UnivVersity, of TCM, Nanchang 330006, China)

ABSTRACT _OBJECTIVE:«To study the inhibitory effects of berberine on EA.hy926 human umbilical vein endothelial cells (EA.
hy926 eells )\injury induced by particulates with no more than 2.5 um air aerodynamic diameter in atmospheric (PM2.5), and its
p38 mitogen-activated protein kinase (MAPK) signal pathway mechanism. METHODS: PM2.5 samples were collected and hatched
EA.hy926 cells with concentrations of 0 (blank control), 20, 200 and 400 mg/L for 24 h. The survival rate and apoptosis rate of
cells, contents of IL-6, TNF-a and MDA, activities of SOD and LDH, protein levels of p-p38 MAPK, Bcl-2 and Bcl-2 associated
X protein (Bax) were detected. The above indexes of EA.hy926 cells in blank control group, PM2.5 group (200 mg/L PM2.5),
p38 MAPK pathway-specific blocker SB203580 group (20 pmol/L SB203580+200 mg/L PM2.5) , berberine low-, medium- and
high-concentrations groups (5, 10,20 pumol/L berberine+200 mg/L PM2.5) were also determined. RESULTS: Compared with blank
control, survival rate of cells, SOD activity and Bcl protein decreased after 200, 400 mg/L PM2.5 hatched; apoptosis rate of cells,
contents of IL-6, TNF-a and MDA, LDH activity, protein levels of p-p38 MAPK and Bax increased (P<0.05), in concentra-
tion-dependent manner. Compared with PM2.5 group, survival rate of cells, SOD activity and Bcl-2 protein increased in berberine
medium-, high-concentrations groups and SB203580 group; apoptosis rate of cells, contents of IL-6, TNF-o and MDA, LDH ac-
tivity, protein levels of p-p38 MAPK and Bax decreased (P<<0.05). CONCLUSIONS: Berberine attenuates PM2.5-induced EA.
hy926 cells injury via the inhibition of p38 MAPK pathway.
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AT 24 WASRAEWELRRAE 3 do KRR o A7 LT i yE BBy
A% 1 emx 3yem K/NE T2 8 Tk A PR 30 minx3 ¥k, TF
6 E DAt g, 4 °CF 10 000 r/min( .02 K 4 cm) B
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30 min™+200 mg/L PM2.5 W7 & 24 h) F/NBERAL b Rk
41(5.10,20 pmol/L /NEEGRIFE A 1 h+200 mg/L PM2.5 W7 24
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YL p-p38 MAPK HLIA R f-actin 2 v BEPLIR , Hi B LL. A1 -
1:1000)F 4 °C N, TBST 22 MR PEAR 3 U I ABT S =t
(FEREELA]: 1:2 000) F =4S G, TBST YEAR 3 Uk, {2k &tk
il o LA B-actin iy PN 22 [, K F] Quantity One %X {4 3 ¥t
Bcl-2 .Bax .p-p38 MAPK Z [] FYAH YT # A 2 .
2.7 HitFEHAE
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3 #R
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Tab 1 Effects of different mass concentration of PM2.5 on survival rate and apoptosis rate of cells, contents of IL-6, TNF-a
and MDA, activities of SOD and LDH in the EA.hy926 cells(x+s,n=6)

PM2.5 RS, me/L  ANIRAETE R, % AT 2, % IL-6,ng/L TNF-a ,ng/L MDA, pmol/L  SOD,U/ml LDH,U/L
002 FAXHHR) 100 2254021 338.64+11.72 15878 £6.73 122+0.16 1876 +0.35 625.99 £ 43 54
20 97.95+0.24 2414017 34239+ 13.54 161.23+7.39 125+0.18 18494031 632.68 £ 44.74
200 84.69+151" 24.16 158" 542.59+15.92" 368.29+8.83" 4174020 11294035 1109.41£62.67*
400 6327+1.48° 41494167 5834241426 41848+10.63°  556+0.23" 7854029°  149652+5375"

52 XTI, P<<0.05
Note: vs. blank control, *P<<0.05
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P-actin

1 AREREIRE PM2.5 3t EAhy926 ZHA8 K p-p38 MAPK .
Bax Bel-2 & B R iE 2 M0HY FE K E
Fig 1 Electropherogram of the effects of different mass con-
centration of PM2.5 on the protein expressions of
p-p38 MAPK, Bax and Bcl-2 in the EA.hy926 cells

1.0
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e 3 p-p38 MAPK
06 . Bax
= 041 Bel-2
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0.2

2 ARRERE PM2.5 3T EAhy926 44A1 X p-p38 MAPK
Bax Bcl-2 & B RiA R ME LI Z5 SR
T S P IR A, P<<0.05
Fig 2 Detection results of the effects of different mass con-
centration of berberine on the protein expressions of
p-p38 MAPK, Bax and Bcl-2 in the EA.hy926 cells
Note: vs. blank control, “*P<<0.05
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Tab 2 Determination results of survival rate and apoptosis rate of cells, contents of IL-6, TNF-o and MDA, activities of SOD

and LDH in the EA.hy926 cells in each group(x +s,n=3)

415 MR, % AIPHT3, % IL-6,ng/L TNEF- ,ng/L MDA, pmol/L  SOD,U/ml LDH,U/L
23 O AR AL 100 22840.14 33536+ 12.49 156.73£6.12 124+0.13 18414025 621,53 +47.42
PM2.541 84.46+1.58" 2531£1.27" 547.56 +14.63" 364.05+8.62" 412£0.11° 11138 £0.33" 1123.52£5547"
INBERRAIG R FE 21 85.41+1.49" 2482+ 148" 540.65+13.68" 358.53+8.94" 4,09+ 015" 11146 £0.23* 1116.54+62.35*
IINBEG PR 12 89.63+1.38"" 18.27+1.53*" 472.62+14.56™" 310.58 £9.22*" 337+ 0024 13.56 +0.46*" 912.36 +58.63*"
JINBERR s e B2 92.64+1.25*" 12.49+1.04™ 432.34+15.86*" 265.8547.03" 249£0.23*" 15.54+0.31°" 739.42+61.22*"
SB203580 41 88.93+1.42** 16.58 £ 1.12** 489.56+17.32*" 326.53% 9.401" 3.49+0.27" 13.93+0.48*" 953.93 £55.90*
528 (I IR R, * P<<0.05; 5 PM2.5 41 He %, "P<<0.05
Note: vs. blank control group, *P<<0.05; ys. PM2.5 group ;#P<<0.05
3.2.2 IL-6.TNF-o MDA 7% i fl SOD, LDH if {4~ 5 PM2.5 107
PR, /INBERR P L T 2 A SB203580 2H EA hy926 4 fifd 05
SOD i M35 5, L6y TNF o MDA 7% 7t /b & LDH i PR A 2 0o £ p-p38 MAPK
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3.2.3%Bax.Bcl-2 .p-p38 MAPK i1 5 PM2.5 4| Fb4s, /NBE N
Bl e 25 vik B 4 SB203580 4 EA.hy926 4 il h Bax . p-p38 7
e > [=A 3L,y 0.0 - 2 2

MAPK 2 132350855 \Bel-2 8 [ FRA 00, Z 24 G028 L EIRYT e
(P<<0.05). HLVKIEIDLIE 3, 8 13RI A5 R LK 4, &@Y\‘ & Q@@%\:«é@@% ‘\\?@@%&1 N

xﬁ Eugﬂ PM2.541 /%@ﬁ& /J,Tﬁggﬁnﬁ /J?\g;@ﬁ% SB203580 B4 £ HEA.hy926 ZHAE K p-p38 MAPK .Bax Bcl-2 EH &

p-p38 MAPK 43kD BRI R
Bax 91 kD e 5 As FI BRZH 48, * P<<0.05; 5 PM2.5 20 [L#5,"P<<0.05

Bel-2 26 kD

P-actin 42kD
El3 &%HEA.hy926 4AfE A p-p38 MAPK .Bax Bel-2 E Q&
KRRk E
Fig 3 Electropherogram of protein expressions of p-p38
MAPK, Bax and Bcl-2 in the EA.hy926 cells in each
group
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Fig 4 Detection results of protein expressions of p-p38
MAPK, Bax and Bcl-2 in the EA.hy926 cells in each
group

Note: vs. blank control group, *P<<0.05; vs. PM2.5 group,’P<<0.05
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