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SEAER. FiE EATEESRERSBEAR MSC #178%,2 CD44 X F U HOAEHTF MSC 3 h,#3L
MSC EARHGHE, BT MTT SRR M AR KR KEGRBEY (0.166.0.833.1. 66, 3. 32,4. 98 mg/mL) X
MSC #4898 8 .50 2 SD KR, B8 5 4, 2R E 45 ig 0.01.0. 03,0. 09 g/ (kg » d) AL BRY ; FH X B
#ig FEKE 200mg/ (kg « )X BA ig FRMBWAK.BX 1K, # 74,458 TBA Lk EWHRERNE
KRFPR B MDA KEMBEAY LR SOD) BH .48 5 HO.(1:10) RHAKR , AREEYE
HAFBEHEER (P<0.01,0.05); 5XHA LR, ARBEYHR. P . BRI R4HE MDA K PHBHBREK (P<
0.01),FIRtBEBH B R % SOD i 7 (P<<0.01,0.05) . &i¢ fAEBEHXM KR MSC 4R GREWBBHEER,
Faf, A PR RAER.
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Repairing of oxidative damage to mesenchymal stem cell in rats and anti-
lipidperoxidation by Plastrum Testudinis ethanolic extract
LI Xi-can', XIE Xue-ming', HUANG Chun-hua', ZHONG Yuan-sheng',
LI Yi-wei’, ZHOU Jian-hong?, CHEN Dong-feng?
(1. College of Chinese Materia Medica, Guangzhou University of Traditional Chinese Medicine, Guangzhou 510405, China;
2. College of Basic Medicine, Guangzhou University of Traditional Chinese Medicine, Guangzhou 510405, China)

Abstract: Objective To study the effect of 95% ethanolic extract of Plastrum Testudinis (EEPT) on
repairing of the oxidative damage to mesenchymal stem cell (MSC) and its anti-lipidperoxidation. Methods
MSCs were isolated from rats by density gradient and cultured, then identified by CD44. The model of
MSCs oxidative damage was created by using hydrogen peroxide (H,0;) for 3 h. The effect on repairing of
the oxidative damage to MSC was determined by MTT method and the extract’s conentration varied at
0.166, 0.833, 1. 66, 3.32, and 4. 98 mg/mL. SD rats (50) were randomly divided into five groups in
average. The extract groups were given by ig in three doses (0. 01, 0. 03, and 0. 09 g/(kg * d) of EEPT;
Vit E (200 mg/ (kg *» d)) was given by ig to the positive control group; Distilled water (200 mg/(kg * d)]
was given by ig to the control group. The drug was given once a day and lasted for 7 d. Then, the level of
MDA and the vitality of SOD in liver of rats was measured by TBA method and nitrous salt method.
Results There were distinct difference between H;O, damage group (1 : 10) and EEPT groups in
promoting optic density of MSC (P<C0. 01, 0. 05). Compared with the control group, the level of MDA of
the extract groups was rather lower (P<C0.01), while the activity of SOD was rather higher (P<{0.01,
0. 05). Conclusion EEPT can be used to repair the oxidative damage to MSC from rats remarkably and
reduce the lipid peroxidation.

Key words; the 95% ethanolic extract of Plastrum Testudinis (EEPT); H,O,; mesenchymal stem cell
(MSC); lipid peroxidation
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Prockop™ F 1997 4F#ti# T B BF £ I T 41 g
(mesenchymal stem cell, MSC) W] D404k &40
M LASK ,MSC B RER KM ERBEWLRTT
MR AR — N e ER, AT R BN A
HERGAIRREZHTHRBEBREN~TERER
. Bt FRBE MSC MELRGAFEER X,

5 ¥ Plastrum Testudinis BB Y 3 A
Chinemys reeresii (Gray) W B, IGEKEIERBEH
A, R R, B 0%, W LA
FH. 23 B SR H 5 MAbO BT SIS R BT, A AR X B
/5 # AR V5 BB AL 5 5T 930 dpte i B B0 ) —
S LB A4’ nNOS 1 iINOS WREEREXE XY, H
B, f AR RE R i A & T 4 e (NSC) #1 MSC 1
L5050 W 5% 0 A 4 FR0 K BRAT o AR 3 28 B B K
-, S K BIA 4 2R LA W FE OISR L AL (. B
REHS, ARMBEREMMELEER S S E
95% ZBREEY (T EFRBEY) . ALK
H,0,#%% MSC #i45 , i#— 5 B AR BRI KR
MSC &4 GBREER, R, WE T BRrFERY
Xtk B4 s MDA 7K SOD HEHERIR
1 ME5HE
1.1 U 5REA . 53 A DIONEX summit
P630 (PDA——]OO Photodiode Arry Delector) ; fi 3%
#t 24 Dikma Diamonsil Ci3 (250 mm X 4. 6 mm, 5
pm) ; 2 Sh-8] B4 B E it (755B, LG &AL
BB RATD ;&% DMEM (L-DMEM) , Percoll
B4 M (FBS) A Gibeol 24 8= &, kRt
CD34.CD44,CD45. 2 W B AL — 51 (FH &),
SABC.DAB & RA &H WA RN IELEAHA.
MTT i Sigma A F 7= 5. MDA Jijid &1 SOD W
REVBTHEABRRAEY TBRHRIGHEERE K
B’ (MR . AR .

1.2 flRBEEYH & B aR Tk 6 R
W, R, &) MNP R KD ¥ B E B
ERAREBLEEN BRI YL B Chinemys
reeresii (Gray) JH . ¥ RRBUR/DR, BB HER
FHf P (60+0.2) C #t 12 h, BHETHR,H 20
BIEBIrEas, £/, 40g ARABBARIKE
BN, &3 BAHEE, A 250 mL 95% ZBERHR
12h, 3 . BEBBEKRSE R . ET2HE, THA
RE . BAREREY (FEH 71.3%. EH#
6.7%). J HPLC M [ BE-Z -k (30 : 30 :
40),1. 000 mL/min, 254 nm], 5 R L 1,

1.3 MTT R ammERy Y MSC it E

1 2 3 4 5 6 7 8 9 10
t/ min

1 REMRW HPLC 4R
Fig.1 HPLC Result of Plastrum Testudinis

ethanolic extract
13|
1.3.1 MSCHAB.EF5%E . HIHKSD KR 10
H,220~250 g, B¢, BT AALRIIY PO R
(BHIEF 2005A010 8) . ¥ AR EHAH L-DMEM
Wi, SRS, BABLE,300X g BL 10 min,
% E#,D-Hanks WER . BLEEFHE, M 4 mL
D-Hanks ¥R . Percoll B-FEWi# 0.56 ¢ 0. 44 1B
&, 4mlL WA 10mL BLEN, REERAR
WH 2cm AWEBREZEMA. 900X g BL
30 min, WE R B4 E, A DMEM ®HRFH K. R
B, AEEE, R 1X10/cm’ B E M,
37 C.5% MAMBEMN COBRABEFR  ERBHRIT
10% FBS #) L-DMEM,3d FE#H#EFE . FEF
TEREAIAN , 2~3 d #¥ 1 KL EERMA W MSC AE
0.25% BEEEZEMEIL 2~3 min, # 1X10*/cm*f&
RAEZTE IRBA 1 X107/ ecm* 4. ¥4
MSC #MESEBAH 24 FLEFHAHINE
10% B4 MR DMEM 3 W,.2 h AT
WEEER LR A B 3 i Brdu.CD44 S 4
ERBESE SN REALNERSE,
1.3.2 H,O,#45 MSC #m M. 4& 3 {488 MSC 43
St A HOMGH (10%) MfammERwH., X
BAMASE 10% M4 MK DMEM #3##;H.0,
WGAHAES 10% M4 ME A DMEM B384
H,O, # f5; fa tR BE 2 W 41 MSC £ H,0,#5 3 h
G BB RFREWE (0.166,0.833.1. 66,3. 32,
4.98 mg/mL) ARFBERYIZFRE.1EH 2¢h FEA
A HILL MTT BAW .
1.3.3 MTT B 40 MadE v 4l & R A B, 3t
B EBAMBE R 1X10°/mL, #FHF 96 LK,
&1, 200 pL. BILIMA MTT (5 mg/mL) 20 pL,
TCHWHF 4h,FLE. BAMAZREER 150
gL, 3%4% 10 min, F 490 nm KM R IEE (4) fH.
1.4 KT8 Ebmm
1.4.1 HYPHHAELY . BHERSD KR 50 A,
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220~250 g, MEME I R A LRI RO RE (B
KEZF 2005A010 5), KEFEVLA K204, HiE
Xt A Xt B ZIRAKXFARERBRA (60kg) 30
g/d A RARBERMA R 0.01 g/kg + ), LK
1.3.9 fZ&4E. &, & [0. 01.0.03.0.09 g/(kg » d)]
FIE, U By M, 10 mL/kg ig 4525; BHEEXT
M. 4 EE K 200 mg/ (kg « ), IR MR
WA ,10 mL/kg ig 2525 ; S RAL FELERHEB
K FFEAZ 1 A
1.4.2 KR4 2 iR Bt S 4L 7= %) MDA
K F.SOD % # By W & A TBA H & %W
MDA, B 10% HASXK 0.1 mL, &EMAEBIEE
AR, KM LA R 4.2 mL, KNS HKERE
SRS IRE O AR EERILE, A LR —/
FL,95 C K 40 min, BUEFHAKRH KRG 3 500
r/min B4 10 min, B EE®,532 nm 4,1 cm )%
BHAH, . ZEKAZ,INSE AH. 48 B F
MDA K¥ = (Age — Awzan)/(Ape — Aggan) X
PRME VR (10 nmol/mL) /BB & (mg/mL),
FITE @Y B £ 30 SOD, 3 4% 8 SOD 1
CuZn-SOD, B 10%HR S E B 50 45, Bp 50 pl
109 533 +2 450 pL A FBERK B 0.2 HRY
gﬁa ¢D) 4{"5',’\ SOD ?ﬁ!ﬂﬁﬁlﬁﬂéﬂ’ﬁﬂfi 10 #L,Eﬂﬂﬂiﬁﬁ
BAEB AR, BTN 1. 31 mL, 2 5 % FA e
RIBSRE/MES,E 37 C ER/AKE 40 min, A
BAR 2mL BA, ZEEKE 10 min, FE K 550
nm 4,1 cm KR HENZEKAZ, M AE. 4
L B SOD 1 J1 = (Asm — Amse) X B BB SAKFR/
(50% Ayg X BB XHALAFEAR). (2) CuZn-
SOD W 5E : £ A # il M SR E AT R AL 2, IR A
53R 10 pL, R EBREE WA BN R
1.31 mL, RN ERAREREBESSRATIRS.E 37 C
EEAKE 40 min, MA B AR 2ml B, ZHRKE
10 min, F#H K 550 nm 4b,1 cm SR LB, KB
KEER W AE, AL CuZn-SOD ¥ 1= (Ayp—

Agsze ) X R BARR/(50% Ayg X BURER X A
FEAE). Mn-SOD & J1 % & SOD & /1 & &
CuZn-SOD & 71,

1.5 GEit2eAb3 . kA SPSS11. 0 Gt 84474
S, TBRIER 2+ #BR, BHEEFENT.
2 #E

2.1 RBEYX HO MM MSC HEm. &5
&l HLOMGASHRALKAEABERESR
(P<<0.01), YB3 HO. #it5 MSC A E R 5
HO, 8 45 4 o 3%, f A PR 3R 90 A TR o B vk B 4 %
H,O.#t5 MSC B RFBEEM (P<0.05,0.01),
RREEYERERERRKBERIER, 2EN
%1 REEEYW H,0,#5 MSC &M (xts, n=5)

Table 1 Effect of EEPT on H,0, damage

to MSC (x=+s, n=5)

H 7 p/(mg » mL~1) A1

pogii) - 0.28840. 018

H,0.#45 - 0.17140. 006448

BEREY 0.166 0.19940.017*
0.833 0.2660. 024" *
1. 66 0.36440.049* *
3.32 0.54640. 060* *
4.98 0. 65840. 057 * *

SMEA LR 25P<0.01

5 HO. M GAWLE: *P<0.05 **P<0.01

AAP<0. 01 vs control group

*P<C0.05 **P<0.01 vs H,0; damage group
2.2 BRBEEYIKBFALE S MDA K¥ K
SOD EHHyEm LR NFE 2. S BAKE . Bl
BEYMK.P.EH A E4 MDA K %8 8 &K
(P<<0.0D), [al A, BEBA B4R % SOD & /1, B &
SOD.CuZn-SOD FI Mn-SOD (P<0.05.0.01), H
KA EHR® SOD ¥ 1 g & 5&k, XF F & SOD,
CuZn-SOD F1 Mn-SOD, ik BE IR 1% . B 4135
BEBENHER (P>0.05), Ui B ik B Y7 in
KEAFHL P SOD FEHARZHN BRI,

£2 AEBRYMNKXRIFELA T MDA kER SOD EAHEME (r+s, n=10)
Table 2 Effect of EEPT on level of MDA and vitality of SOD in liver tissue of rats (x+s, n=10)

H H /(g kg™! +d™}) MDA/(nmol * mg™") 4 SOD/(U+mg™!)  CuZn-SOD/(U +»mg~!) Mn-SOD/(U * mg~")
pog - 9.6140.85 997.284167. 36 703.13+164. 13 294. 14+ 48. 36
PR AT 0. 20 7.58+1.30** 1434.414+136.38"* 984.15+ 82.09"* 450. 26+ 71.63" *
aRmEY 0.01 8.45+40.42* * 1 489. 60+259. 18" * 1011.95+172.63** 477.65+131.17**

0.03 7.7540.90* * 1 203. 734265 73* 863.45+167.18* 340. 284 111. 26*
0. 09 7.9340.60* * 1307.954+161.61"* 914.27+116. 90" 393. 684 48.27**

St ALk, * P<0.05 **P<0.01
*P<0.05 **P<C0.01 vs control group



+ 1046 - # %48 Chinese Traditional and Herbal Drugs 3 38 %% 71 2007 £ 7 A
3 Wig AREBEEANEBRHHLETEE,
AMRERTH, AREEY Y KR MSC & References ;

HHRGEAEHBBEEM. HO. MA MSC #H 5,
MSC 4ifE Nt ELBEH TR S ZMEaHER
REBE R R B R, BB SN
M—EEYRSTF WEARERJERFERER
M, RAKBREAY S ALY, &R MSC 4l 1
. R HO 8 KR =RamE (- OH) #
PRT-EA bel-2 REAT R, B EERPELES,
M SBamET. mMAaRBEEYNEER
MSC WX FEABG . HBERHEERBREN
HRTMER, AWEARBERY X MSC EH
MBEERNLE, A LRWET GREEY XK
S AE Bt EAL AR A .

ALBERERH, AREREYK. P . EREH
¥ ] R K BUF AR 5 MDA fKFE (P<<0.01);
FtEARBEEMEBERKRF4HR P SOD &7,
2% 5 SOD. CuZn-SOD #l Mn-SOD (P<C0.05,
0.01), iR, iR EAHIRE S EIIEM.

EE—RMOE PEINY, RREHEBIEME.
HEBRE FMA ORI ARG FIEATRESH
HEAEE L FLRGERBIFIEHATE—-K. B
W ALBRENRELNAERRPESEHEY
H.ETAERMER . ZTARBRYEELERN
EHERS - BEREH SR,
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SRAT R B B0 AL EE SR RAPE R B H LB B X

FRALHEE, LA
(1 HRREER HEER, WA KY  410078; 2. FRAFMBESR RRA.WH KY 410078

B E:BAN UESEHEBY EGH76D MHRRBELEOCIMERRPERERNH. 7 BERKRL
B4 EHE R 30 min JFEMESE 30 min A M EEBAG, W0 HR . ERAR CPH.ZERE (LVP)
MEZHNEZABEKRER (+dp/dtn) , W LHARPUNREE CK BHRE.OCNAKRN B (MDA) Hi—%
E (NO) WE.ZR SR 24h BK ig 5F EGb761 (50 B 100 mg/ke) T B 2 .0 WLBR i B8 X AR iy
D IhBE (LVP I +dp/dtms) B WHLIMAL CK BHEM MDA KEMMMLLKR NO KFHBEMK. TLELT
NO A B4 # L-NAME (5 mg/kg) RN ATP SURHEH (sarcKare) H 25 HMR1883 (3 mg/
kg), AT B M4 EGb761 XL LGk M HHEE RGO ERAPEH. &t EGb761 Xk i B3 %S A R0
WG A ERHAPHER, X—HRPERTESHM NO §BMIFH sarcKarrBEH X

AR -BEHRRY (EGb761); Sl FREEHG; ATP FRHEHE, —HAR

W 5> %8 .R286. 2 LR HRIRE A
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