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Effect of apigenin on amelioration of Clinopodium chinense for vascular
endothelial cell injury induced by high glucose
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Abstract: Objective In this study, we specifically deleted apigenin (AP) from the active fraction of Clinopodium chinense (CCE),
and aimed at identifying the effect of AP on how CCE exerted its amelioration on high glucose-induced injury in human umbilical vein
endothelial cells (EA.hy926). Methods By using Sephadex LH-20 gel column chromatography, AP was specifically deleted from
CCE, and the apigenin-depleted sample of CCE (CCE*")was obtained. The cultured endothelial cells were divided into five groups:
normal control group, high glucose model group, CCE group, CCE*?~ group, and AP group. The cell viability was assayed by MTT
assay. Flow cytometry was used to measure the intracellular reactive oxygen species (ROS). Morphology of cell apoptosis was
determined by fluorescence microscopy with Hoechst staining. The rate of apoptosis was measured by flow cytometry staining with
AnnexinV-FITC. Caspase-3 activity was measured using caspase-3 colorimetric assay kit. The expression of Bax was detected by
Western blotting. Results CCE and AP could significantly improve the cell viability, reduce the generation of intracellular ROS in
EA .hy926 induced by high glucose. Meanwhile, CCE and AP can reduce the ratio of apoptosis, activity of caspase-3, and expression of
Bax, while CCE knocked out apigenin (CCE*"") had a slight improvement on the high glucose-induced endothelial cell injury.
Conclusion AP is one of the principal components improving the high glucose-induced endothelial cell injury, and its anti-apoptosis
effect may be related to anti-oxidative stress.

Key words: Clinopodium chinense (Benth.) O. Kuntze; apigenin; high glucose; endothelial cell; apoptosis; specific deletion

Wi B E: 2013-12-13
HEEWA: EHFRAARPEEGEFEGVIINH (81102862); FHZAHL AL B AH 26H] (20112X09307-002-02) ; 1L mifk
BEBIGUH 5 oh E 2R h R B A R 55 2 £ UL GG H W H  (02410018)
EEEN: e (1988—), Z, WWARMIMA, WLWFRAE, BT )k 2 BO6E AR S A5 I O 29 5e .
Tel: 15252481606 E-mail: wangliying 1988@163.com
«BEEE RPE  Tel: (025)86185147  E-mail: thwu2000@sina.com
ISP Tel: (025)86185232  E-mail: spma@ cpu.edu.cn

|

T
o
o
HO



¢ &% Chinese Traditional and Herbal Drugs 38 45 % 2520 #f 20144£ 10 A

© 2947 -

W2 TS B 5%, R — B AR 1%
2k ep A HIFIHBAY, T8 2 56 70 B b 25 A 27 B
gy, FREAT BRI . IX MOk AR BEE T
PSR B3 (P 25 B T, ABANRERA D) S R 1
512 25 0 (R AR FH AT A 55 A ke 53 18] RO AH B AR
AU, Ay, D2 3k S vk 53 ok rh 24— g
TR B LA T B AR, WF I A i It 1 (1 A%
b, SRR I IRAZ A P 2 P iy R P
¥ R 5 2% Clinopodium chinense (Benth.) O.
Kuntze R4, 7EAREE R TU0RI7RE IR . S5
FH BT IOUE S A SIS A, (CCED figt i
BENRVCWR 2 (STZ) BObE s/ OB IR AR,
BTSN R Al B0 EA SRR e
(apigenin, AP) HLA7 B gt A 44 i 4 py gz 12
YER o ANSE56 %R H] Sephadex LH-20 %5 AE: (B ik
M CCE h 5Bk AP, il % 516k AP i1 CCECCCE™ ).
JHILHESE CCE+ CCEA A1 AP X i Bz 5 (1 P9 B2 4
AR5 P s i B LA, R AP 78 KU S 3
BT N B A0 15405 4 P TR AR B A6
1 R
1.1 #REkR S Zott

NI KN B 4 (EAhy926) Hi [ 25REK
7T 2 2 BT S R ORAR R 0 . B S A K
ST AR s A, 2rp B 2R A 25T
S WAL PR R B 5 8 R B R RS S & A ) KR
3% Clinopodium chinense (Benth.) O. Kuntze, AP %
T OBTEE 734 98% ) HI I 2R 2 RIR 254k
P E AL
1.2 iRk

RlE CEigaiD, YL DORRHEA R A A
DMEM kB 773, Gibco A7) MaZ-1i, B
W=7 A w]; P AR AEMEE (MTT), Sigma
A7) SHIIEWH (DMSO), gt 2l
BRAW: 2/, 7- PR ML (DCFH DA)
WA, B RAEWEARIFT: HRH TR0
Hoechst 3258 #iill il 7% . Annexin V-FITC 4 i
TR 5 M caspase-3 43066 FE VA IR &
B S AL AR AT BRA A o A e B R B
(SDS) F=F2HIL2FEHHE (Tris-base) LA
IR%%, Amresco 2w H U 3 B EARERE
fr (Blue Plue II Protein Marker, 10 000~170 000),
Fermentas /A w]; PVDF i, Millipore A7), H.ogE
(i fadr-3-WEme H i i =% (GAPDH). Bax 475t

PE—#$1, Cell Signaling Technology A .
1.3 8§

TP—114 1R, FHbGES (B ARA
#]; SHIMADZU LC—2010A HT = &0 (43543,
BHA B A7 ;. Multiskan Spectrum1500—320 Efipx
. 702 BUBACHR VKAE A 3111 Y40 i 55 7R 44
Thermo Electron Corporation; JB—CJ—1FDS i #
TAES, HINEER L TRESARAR; XSZ—
D2 B B, FPICHANER 5 1—15K AR 2
Ly ML, Sigma Corporation; it =0 40 fig %, BD
FACSCalibur; IX51 S8F—3 %) B #3445 (Olympus )
Mini Protein 3 Cell T Ef Hi K # A Trans-Blot SD Cell
1%, Bio-Rad.
2 HE
2.1 CCE 1 CCE*" #y#I%&
2.1.1 CCE ({1 XEZE ] 80% £ BEHI i 4
3K, AR, ORI, KRATEIRK N 3 £
IS B L BIAEEN 4 IR, SR LA
B KA IR B AR s, LUKYEE S, H 4
BE-ZKHATRRREDENL ( LREARTRSY 4 20%~80%),
I SRV, WIRAR T, 733 CE(F32E 1.56% ).
% HPLC ;e &™), CCE 4 AP 11.01%.
2.1.2 CCEM[{il4%  #HL CCE 100 mg, HERA
fi#, HhUE, JEIAT Sephadex LH-20 HEAT (i,
A3 R R A - 7K (1 1D W FIPERE, 20 mL
143, LA AP RS, A TLC HEIE %,
R AP BRI S , B H AR A DE A I
WS AE . TR, B4 CCEM .
2.1.3 HPLC #:4:#7 CCE M CCE™™  Inertsil
ODS-SP {634 (150 mmX 4.6 mm, 5 pm); izl
A HEE (A) -/K (B), BAEVEML: 0~10 min,
30% A, 10~30 min, 50% A, 30~45 min, 70% A,
45~50 min, 50% A, 50~55min, 30% A; AR
1 mL/min; #£6% 30 C; #My K 335 nm.
2.1.4  HERSEIRIOHI%  BURE S (CCEL CCEM,
AP) I&E, H 50% T fE$IE 1 mg/mL () CCE
HCCEAYRE ¥ . 250 pg/mL (1] AP %V, LA 0.45 pm
AL UE I e, RN VA
2.2 ‘HAEES

EA hy926 4 iU fE 10%/i 4 [L.i% [¥) DMEM 1IGH
RigRBEh T 37 "C. 5% CO, B FR AP i B B 9%
RICREFEW 1K, HeMh G 2~4 d, 4R 4k
AR, Fr AR R A B T 0.25% 8 8 Y



© 2948 -

¢ 3% Chinese Traditional and Herbal Drugs 35 45 % 2% 20 #§ 2014410 A

TRAEAR, F5 10 3 AR %
2.3 CCE. CCE*"#0 AP ¥ S¥EH15 M EAPEE
Al

UK R EAhy926 20 i A4 R 2 it
WHEFIT 96 FLANMIESIRMR (BEFL 1X10%), H55% 24
h G TR K 5 A A (5.5
mmol/L 2 M), #AYZH (33 mmol/L HZ5H) .
i (33 mmol/L %K% +30 mg/L CCE / 30
mg/L CCEY™ / 3 mg/L AP). &40 K555 72 h ),
N 0.5% MTT B35 7855 20 uL, 46245957 4 h,
FEEFFEW, N 150 pL DMSO 53, 8% 10 min,
Redi e AV R )G, THBGIE %% 4T 490 nm I
K AL ME WL (Aago) fH, LAAEIG RIS 4
7).

P 5 =PI Aoy | FHIBLL Agoo
2.4 CCE. CCE**#1 AP WEiEiES M KM
REEMSE (ROS) 4 R BYS NG

HUAE K R EALhy926 40 13 AL, ok B 4 it
WAEFD T 6 FLANEE FRIR (BFAL 1X107), 597 24 h
Jo R IR KA RIA] “2.37 T4l 2y, S
F S IR AR R 48 h s, TG ILE 15 R 30k
2 K. Ft DCFH-DA H L IMiE R 77344 1 1 1000 Fi
R (AURPE 10 pmol/L), BFALINFRRWE 1 mL, 37 C
B H YL th 20 min. Ye(f )5 PBS Phik 3 K, H 0.25%
JORRGTE AL A M, I R RO Bl 500
uL PBS &k, FH U i ks 0 40 )i iy ROS 7K~F- o
1 WinMDI 2.9 EG 5 HT A 53 HT P340 758 it 5 DA
RN LN ROS &
2.5 CCE. CCE*"#1 AP W S¥EiES N MAE
TRSHSEER

B K RAF EALhy926 20 I3 Ak, i 204
WEFD T 48 FLANMUE: 7R (BE4L 2X 10, 1597 24
h JE BB IR . A, 424IE “2.37 T, 4y
A G TR TR A8 h I, FEEIRM, IS
BrIR ALV AN 2 Yk, T 4%2 58 [ 5E 10 min,
ZEPPV A UE 238, I\ Hoechst 33258 YL(a iy, i
JGI N 15 min, PBS Pak 2 K, 2GR ME (BUk
WK 365 nm) P (X200) 4Ht%ERS. HT:
Y MO CIRFER TR, AR AR /N R4
2.6 CCE. CCE**#n AP W EiEiES MK MAaE
TR

HUAE K R EALhy926 40 13 AL, ok B 4 it
WAEFD T 6 FLANEE FRIR (BFAL 1X107), 597 24 h

JE R R . AL 25T “2.37 T, 430
P TR FE 48 h I, SRl gR BIG, R4
84% Annexin V-FITC/PI Gett i) & 1 i P k4T g%
(ORI, 5 e do v 2 SRS A4 4 40 B
K, F WinMDI2.9 BG4 M A 3 BT 7 ¥ 9 e it g
PAR SR T
2.7 CCE. CCE* %1 AP WE#iFS
caspase-3 JETEHIF2 M

BUAE K RLAFI EAhy926 40 L34 A Bz 26 4 i
BRI T 6 FLANMES ZR0 (4L 1X10%), K537 24 h
JE IR . AL 25T “2.37 T, 3
e S M BT FR5AER SR 48 h J5, F% caspase-3 W THEAS
DRAF G U WA T A i e 240, B8 Jim HEAT RN,
Kl caspase-3 R
2.8 CCE. CCE**#1 AP W EiEiFESHEMAE
Bax RiZBI& 0

HUAE K RAF EALhy926 94k B 2040 ok vk 122
P 6 LA MRG IR (9L 1X107), B 24 h )5
S IR . AN AR “2.37 TR, A% A
FEAATRESE 48 h 5, UK PBS YEI 3 Ik LLE IR ES
Ik, RN MS BN FEA N 100 pL 25 A
W, VKR 30 min, 12 000 r/min 5.0 S min, Y€
SR IR R SRR RV S B IR
FEAFEN Y 14 55 5XSDS _FAEZE iR 534
A1, EWBAEYE 5 min, 12% SDS-PAGE 95 V {H [k
VKA ES 2h, 10 V 1H K 30 min ¥4 4 S BRET 4 255
o 5% MR TR A, SRR IR L
2 h, Ji$t Bax (GAPDH) *figr (1:1000), 4 C
A E - TBST BEME 3 7K, BEX 10 min, 85 TBST
FRBEM — 9T (1150000 =M H 2h, TBST PEf
3, BER 10 min, 5465 KOGH] ECL NV, X 4
e G 5, 1T Image T AFALBESS A G S,
FHREAT H i b 21
29 HitFaE

T SEI BRI L X 5 Fos, AR BRI ¢
3 %R
3.1 CCE #1 CCE*""#§ HPLC 94

W 1 Pz, HPLC #ill CCE 5 CCEM 1K
BT %, AS2 SR ) Sephadex LH-20 #ERAT (43
EILARBEM CCE 524 5Bx AP,
3.2 XEHERGRI AR AMTE RN

LR, SRR A4 EAhy926 4 e

)il



¢ %% Chinese Traditional and Herbal Drugs

Fas¥ FE20H 20144E10 B © 2949 -

|

S
0 5 10 15 20 25 30 35 40 45 50

0 5 10 15 20 25 30 35 40 45 50
t/ min

1 AP 38& (A). CCE (B) ¥1 CCE*" (C) A9 HPLC &iL[E
Fig. 1 HPLC of AP reference(A), CCE (B), and CCE*"™ (C)
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Fig. 4 Effect of CCE, CCE*"", and AP on morphology and ratio of apoptosis in EA.hy926 cells induced by high glucose (x + s ,n=3)
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