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Protection of ginsenoside Rg; on oxidative stress injury of human glomerular
mesangial cells induced by H,0O; and its mechanism
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Department of Nephrology, Shanghai Ninth People’s Hospital Affiliated to Shanghai Jiaotong University, School of Medicine,
Shanghai 200011, China

Abstract: Objective To investigate protective effects of ginsenoside Rg; on oxidative stress injury of human glomerular mesangial
cells induced by H,O, and to explore its mechanism. Methods Oxidative stress injury models on human glomerular mesangial cells
induced by H,O, were established. Human glomerular mesangial cells were pretreated for 24 h by various concentrations of
ginsenoside Rgs, then activity of cells, activity of LDH, and contents of MAD in culture medium were detected by CCK-8 test, LDH
kit, and MDA kit. Cell cycle, mRNA level and protein express of CDK4 were determined by flow cytometry, qRT-PCR, and Western
blotting. Results Stable and effective models of oxidative stress injury of human glomerular mesangial cells were established by 400
pumol/L H,0, cultured for 24 h. With the increase of concentrations of ginsenoside Rgs, the amount of apoptotic cells damaged by
H,0, reduced, activity of LDH, and contents of MAD in culture medium were increased. Ginsenoside Rg; with concentration of 40
pmol/L could block cell cycle in G1 phase, and down-regulate mRNA and protein expresses of CDK4 of human glomerular
mesangial cells. Conclusion Ginsenoside Rg; has protective effect on glomerular mesangial cells against oxidative stress injury of
human glomerular mesangial cells induced by H,O, which may be related to reduction of CDK4.
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1.2 IR AL

H,0,+ Tempol C[E 254 B2 A PR A D
CDK4 g FEdiik (Abcam /2] ); PrimeScript 1 st
Strand ¢cDNA Synthesis Kit. PrimeScript RT Master
Mix Perfect Real Time Kit ([FAEY T (Ki&E) A
FRAF]]; CCK-8 WAG[ARIAL R (Rl
B2 )]s 4 i 30 5 08 T A K R & (Life
Technologies A ]); A - (MDA) & il 7%
FURM AN (LDHD R (R sl R AT BR 2
ADs 2005)-Z 5 Res & b 2 A e S B
$eflt, HPLC 70 H7 i 70 80>95%) -

O AVEE IR K A C iR 2 S e A PR
A R LKA (AR AR A B 2 e i BRA FD;
HLIF AT RF (Mettler Toledo A 7]); PCR . 5K
i€ B PCR XN dr B (Rilg) ARA
]]; NanoDrop 2000 (FEER K H/RBHL AT BEbR
10 CE BB R AT A S 740
(HA ASTEC); fR'EAYEMEE (OPTEC A7]);
MoFlo XDP it 241 i (Beckman Coulter A FR A ).
2 HE
2.1 H,0, 55 AB/NERARIEMASE 1L R IR 1R
il gk= v

LT N BN BR R AN 5 Ak 5] 80%

JeAiiy, L 2.5 mg/mL R A4, {FH DMEM
B IR BL TGN 5 45 3 X 10°/mL, FE4L 200 pL 4
£ 96 fLEFFRM . H597 24 h W ITEEIRIL, ARG
A 200 pL 41 HyO, #4393 2 100.200-300
400, 500 umol/L [f) DMEM 5773, 1597 4 h. 2R
Ja LI CCK-8 il 8 pL, 37 C#EHFE 2 h
Ji FHBEEARXAE 450 nm AP e ROBSE (4) fH, 5
I AFIE R

MIBAEHR =4 2/

o BTN B /N ER AR 540 B 1 40 A7 3 2l Dk
100% . Ji 5 40 A7 75 SR A 50%~80% 1) 54 AL A
(1) HoOo ¥ S8, HEIX AN FEAE Ny e A 1155 5 9k B R
HEAL HaOo AT 3N /INBR ZR L0 i 48 A0 0 3
AR
22 ASEH Rg W ABNKRRMAEE I
BH R

RIEREET T, NS 24 Res W2 N 10~
50 pmol/L. & A Z 2 1F Rgs 10.20.30.40.50 pmol/L
(1) DMEM #5350 PR #E N B /N ER R4 Y 24 h,
F 100 pmol/L L4 L7 Tempol 7E 4%, 4R 510
B 2.1 TN ERR H 1 EGE Hy0, R 1A 5 N B /N ER R
JEE 20 o A A N A %, SR CCK-8 (cell counting
kit-8) 4. FLERM A (LDH) & LA A —
W (MDA 5 371 & 53 A N 2 21 Rgs X4
A IV 02 A0 40 %) 240 B3 ) R AE s 77 h LDH
MDA & H5EN . HARSE 3P BRSO A 1 B
A,

2.3 {HREEEASEIG

IR AR 6 FLB, Frai K3 50%I), 48 h
S TR A 20 B, 2900 AR 40 i s F 7074 ¥ PBS
VR 2 U, IMATA ) 70% 48, F—20 Clieit
s BOJE ] PBS VB 1R, SRJE I 100 pg/mL
flifk P 250 pL. RNase A 250 uL, 4 CHOGIFE
30 min; d5c i FHIRAGH MO AGRIIAE S, IR Al
W23 B A FlowdJo 23 #r 4%

2.4 (RT-PCR %

S H Trizol ¥4 MU B /Iy 35k 28 5 4t 1) A
RNA, #RJG1HEE PrimeScript RT Master Mix Perfect
Real Time Kit /4 mRNA & & 1] cDNA it 753
536 cDNA Bib5, 1E+E SYBR Premix Ex Taq II
4T Real Time PCR.

2.5 Western blotting 7%
AR AR 4, IS & RIPA 2%
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WG ¥ 8 A KRS 45 PVDF 6, 4R i i 5 A
—PUFE . P A G ECL BEEt, ekt
TR G A A
2.6 HIEDI

KH SPSS 17.0 #AFHAT I MG bt 1

BHARLL x+s £7R, FH Student’s r-test X %k

(N i

3 g#R

3.1 AB/NEKREMRSE L MR G R B R L
T 100~500 umol/L H,O, J& I [ A FE

INERZ A PR, ARSI A0 A7 3 2R B A I T ) AR A

B, WK 1. S5REKIILIE 4h FORRLF, 43 8h

IR, A ERE. CCK-8 S2ib st TR, 40

I F Y HyO, W 500 B A e,

R1 FRIRE H0, 3 NE /IR RIZAARMAE HEIFIE ( x5, n=5)

Table 1 Effect of various concentrations of H;O, on cell activity of human glomerular mesangial cells ( X£5,N=5)

B WP 2 h Wb 4 h 4bFE 8 h
215 WRE/(umol-L ™)
A450 15 % A4s0nm TG Z/% As50nm TR EE/ %
pagict — 0.9840.04 100.0 0.8240.03 100.0 0.7240.03 100.0
H,0, 100 0.93+0.03 94.8 0.6240.05" 75.9 0.4140.08" 56.9
200 0.91+0.05 92.9 0.6040.04" 73.2 0.3940.06" 542
300 0.9240.03" 93.9 0.5940.04" 71.9 0.3540.05" 48.6
400 0.8740.02" 88.8 0.4540.01" 54.9 0.2740.02" 37.5
500 0.8540.02" 86.7 0.2940.01" 35.4 0.2140.02" 29.2

xR 4L "P<<0.05

"P <0.05 vs control group

E: IR LDH W PEBEAE Ho0, WL b T il 25 1
s LK 20 2 HyOp IRFEIA S 400 pmol/L K, 4
HAEE AR FIER AN 54.9%, AT W40 152 45
W42, HUGHER IR LDH AL EH 41 2.5
B, ARACHI L, BEAE TR SO T T e Ja 2L,
X3t 400 pmol/L HyO, H5 7741 L 4 h (1A 2y A fighs
S ST REE AT RN B /N BR AR I 0 i S A 1 A A
LEiEe
R 2 FRIRE H,0, W AB/NKRREMEIETFRS LDH

FEMERISM ( x£s, n=5)

Table 2 Effect of various concentrations of H,O, on LDH
activity ( X£5, n=5)

4151 W RE/(umol-L ™" LDH iFE/(U-L ™
X i — 660+35
H,0, 100 991 +42°

200 1021+43"

300 1378+61"

400 1612455

500 2210+52°

SXEALLE: "P<0.05
"P < 0.05 vs control group

32 ASEH Rg WAB/NKRRMBE LK
HH R

CCK-8 L5 RIS 21T Rgy X IEH N B/
BRAR B GH M OG B B R B B B TR, SR A
Z AT Ry WARZAMN G /NER R A R IC 52
KNS AT Regs LB B /INER 2R 40 i )
Ho0, IR AR A7 B 2 RS RCR . WAk 3.
AL, B NS 21 Rgy 10 pmol/L 441, A
Z: AT Rgs Ho R 5 41F1 Tempol ZH 1) 4450~ LDH 751
A MDA 5 =30 2K (P<0.05), JFHBEHE A
Z BBAF Rg KLU N, LDH iGPEAT MDA & &1
B I PRI . REIBEAE NS 21 Rey WL )3
T, 4 HaO0 B 4N B 98 T %50 . 40 e 4 LDH
TEPEL 400 ) MDA S ] B R B
3.3 ASEH Rg 3 A Bk R ER4HR6E B R PR

K FH I 2 M AT I B, RN S
2T Rgs 40 pmol/L AT /INEK 2R T4t i J& 15, &5 R
WA 4. FTHAET G140 M 3 5 40 L, AR
W RART XA, NS4 Rgs 4l 4T S M4
MUE b 3 Az B RN ER, et G2M
WIS Gl AN b3 E ar Al s, AR 2 ]
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BT RA. NSRRI R 4l WIS N
MPTEAEA i AN G e s, itk 740

JAARIEERE . T AS R Rgs W BN N BRI
240 B A 40 B PR SUIRELEAE G138, LIRS 1.

%£3 ASEHRg M H0,FSASNRABMAE N B3 EPH LDH FEER MAD SEMFM ( x£s, n=5)

Table 3 Effect of various concentrations of ginsenoside Rg; on activity of human glomerular mesangial cells, activity of LDH,

and contents of MAD in culture medium ( X £5, =5 )

20 531) W /(umol-L ™) Asso LDH/(U-L™) MDA/(umol-mL ™)
A — 0.5740.06 134090 0.8240.07
Tempol 100 0.85+0.05" 811445 0.43+0.05"
NS AT Res 10 0.61+0.05 1256162 0.78+0.07

20 0.70+0.05" 1150+63" 0.75+0.05"

30 0.81+0.04 982+51" 0.71+0.03"

40 0.83+0.04 830+57" 0.61+0.04

50 0.84+0.06 800+49° 0.50+0.08"

SRMAILE: "P<0.05
"P <0.05 vs model group

T4 ASEFRGMABSNKREMREAE S LRI
( x£s, n=5)
Table 4 Effect of ginsenoside Rg; on cell cycle progression

of human glomerular mesangial cells ( X £ 5, N=5)

20 A 4 L%
25
G1 ¥ S G2/M
paplicl 59.2+5.0 20.9+3.0 19.9+3.0
Y 48.7+6.0°  16.6+5.0 34.7+£5.0°
ANZREIFRgy;  57.1£5.0° 204470 22.5+4.0"

R P<0.05: SBUHALILE: "P<0.05
*P <0.05 vs control group; #p<0.05 vs model group

3004 300 + 300 |
é 2004 200 | 200 | ’\

) | 1 I ]
© 100 L 100 - L " 100 |
| J"A.Q' i i’ I'k [

i A
Ol JUll B 0 i . 0 - L b
0 400 800 0 400 800 0 400 800
FL3-Area FL3-Area FL3-Area
oyt it NB T Rg; 40 pmol L™

1 ASEH R X AB/ Bk R IR A BRI B0 A = AR )
Fig. 1 Flow detection curves of ginsenoside Rg; on blocks

of human glomerular mesangial cells
AR, ANZRAT Res WA /NER AR 40
JE RS AL 2 e 06 FELA 40 1 G 1 3911 S SRR 7
FERE G1 IR, 3 G140 B b AR BEL i I BEL W 40
JEF) DNA A oM, D 20400 e 40 N 1 5 ) 4

JETOY, 5 A Sz v A L S P S 4 7 8 407 4 R
PrAr A 2R 8L
34 ASEFH Rg; BIZMAKEEIER CDK4 BY
mRNA 7K F

Iy AN R . BRI N 2 24 Rg; 40
umol/L ZH 4 Ji (1) 5t RNA, 3 3% 1 cDNA, qRT-PCR
15K CDK4 1) mRNA FIAKF, W& S, 45i1%
B, NZZ1F Rgy TRY BN B /NER F A4t o
CDK4 [f] mRNA /K52 2 7 #0ii, #2725 40 pmol/L
A2 AT Rgs N CDK4 [ mRNA 7KF.

x5 ASEH RGIAB/NKRRMAAE CDK4 mRNA &
KK FHEM ( x+s, n=5)
Table 5 Effect of ginsenoside Rg; on mRNA express level

of CDK4 of human glomerular mesangial cells

( X£s, n=5)
415 CDK4 mRNA #ik
X 1.00£0.01
A 1.49+0.06"
NZBH Re; 0.61+0.044

LA TP<0.05: SHALILE: 4P<0.05
"P <0.05 vs control group; 4P < 0.05 vs model group
Western blotting 040 K, AZ 21 Rgs Tilfr
PFIINENERREA L, CDK4 14 kil K
PALEZ R T ], 5 mRNA I HIECRAEY) A
$E/R 40 pmol/L A= 1F Rgs Miff CDK4 [ mRNA
K, I 2.



AR FEwH %A  Drugs & Clinic

F30% L1 2015FE1R2A - 1441 -

P — -

GAP

Xif HE B AB A Rgs 40 pmol L

El2 AZEH Rg W ABPNKRRABREQTEHZN
Fig. 2 Effect of ginsenoside Rg; on expression of of CDK4

protein in human glomerular mesangial cells
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S NI 22 FIoRE RS I ACRE IR R I 3 R v 4R
P A o R PR R A e B8 R s ekt
e Z A, XA T TH 2
JC I I8 B A R, 3E G SO OB O Ak & OR 7 )
(advanced glycation end products, AGEs) HITEK,
$em AGEs ZARIRIE, Wos S il C, o EE
b O IE AR5, FREE— RV RN T 2UE T4
i Y 3G 4% (reactive oxygen species, ROS) HI¢r
HOKIRAETE, ARG TR ARG S T e 2t gl
OB R B AL P9 10 2 Bl SR I i

TEXTBE IR B 99 36T 07 R RS,
BB PR B R A TR R DA . AR h 24
(1) 853 52 A AN H 2 BEMLA] v A B A, (R A BAK
BT AR CCR IRIRAEIR . ARG . R IR
JIHIRAE T EEAEH . A RN DL
P 2 S AR OGS R i, v 2R AR P ' i X
R G a7 E R B B2 R BT 5. A
Z AT Rgy G444 52 T4 NS4 U R I —
TSR, X ANARZ R RE B RE B AT 0 R AR,
R ARRE v e e L ARk, SR
S g iSO Niw U IR R A S s
vk 2 BOBER K B ALETIT T 20(5)-2 211 Rgs
FIVER, RIFERIN T 6 MBI AR, 4
AR C1aHp4014P C1oHigN5Os CsHgNsO CosHasNOg
C4Hs0; Al C1oH2 045 A AZ 2T Ry A IS
FEVTREWS KB TAZIRACH . R Wi s AR
RS o [FIRE 2 BEIR 215 SIS R KB, Liu
SENIWEFE T NS Rgy MK R DR PR 1E
HI, #2100 mg/kg NS 121 Rgs e HISEER 41/
A NS BAT Ry B0 AL P304 A
R, P WTTUREL, SRR UK TS
[fi, caspase-3+ bel-2+ bel-xl. PECAM-1 fil SMA 1]

AL LB A HRIK S 2 T EEB IR R KK, PR
WEAR AR AT A T (KA KB A 71, Wang S5
FRIR NS AT Rgs 1] DLW B FACHE R K B 24 h
PRAECE S IUBEAI VLT, AT RE W 258 K BB T
HAE, BARPEREAER, PR Lt
NS Regs JH T BE R B s 40 1 1) R 474
WL

AW ENNS T R TIH FH 2y
BAEM, B BRI, ARSI —
AEEIREHAEMAE S, HAS B Res b
A AN A BT B /N ER AR AR B3 4 0 LA
LERT B PRV B 90 A% — 2 VR T RCR MR WARIE .
AT, JFRAZEAT Rgy 5 (P10 A REIER
(AR AT 5 BAT F R R ORI RN . AR5
KA HyO, 555 /N Bk 2 M58 40 J 40P 1 i A A0 A5
B, NS 2T Res BRI H0, 175 5 10 /N ER R 4
NN B O B A IR AL, BT H,0, 5%
PR 7~ Tk 2% B 4 P I s i A 20y SR X R
30+ 40. 50 pmol/L AZ ¥ Ry # ] LA B4 =
ANERZR AL N 1) Aaso (B, $RZIXEESIG AL (140
MAr s AR M B, HIRAS 21T Res
A1) LDH #EVERI AR, BEEAS 2T Res
WRPERIEE N, LDH % PRI 45 R A LL Y W BRI
@H PHES R Re 414081 MDA % L] 2 F%
ik, BEHANSREH Re LRI, MDA 3% AT
L PR S . 8 NS T Res IIERIE
MG, @3t BRPLHITT BN Z 21 Res Xt
H,0, 53 B /INER AR 15 40 1 280 A0 I Rt 1 A 28 T g
TR S FEHLENE: FRIE MDA i (RIFRAIRAR Mot
LAY S D B LDH [/KCE $i 4 i & 3
HIZCHH CDK4 [I3RIE, JE40 M5 IR 2 G139,
T S0 240 P 4

g5 LR, AWFFURWIAE N BN ER R AR i
NS Regs v Bl A0 40 1 9] 2 Ao 33
fi CDK4 T H5 4 AL R0 HMC 43 .
Ut NS AT Res AT RERCA T RN ER AR R 40 i
HIORA 2590, IFAT B B BRI Vi e JEAH S 1)
s ARG T R SR 142
S E 30k
[1] Akmal M. Hemodialysis in diabetic patients [J]. Am J

Kidney Dis, 2001, 38(4 Suppl 1): S195-S199.
[2]1 Park E H, Kim Y J, Yamabe N, et al. Stereospecific

anticancer effects of ginsenoside Rg; epimers isolated



- 1442 -

AR FEwH %A  Drugs & Clinic

E30E FH12#

201512 A

(4]

(7]

(8]

from heat-processed American ginseng on human gastric
cancer cell [J]. J Ginseng Res, 2014, 38(1): 22-27.

Kim B M, Kim D H, Park J H, et al. Ginsenoside Rg;
inhibits constitutive activation of NF-kB signaling in
human breast cancer (MDA-MB-231) cells: ERK and Akt
as potential upstream targets [J]. J Cancer Prev, 2014,
19(1): 23-30..

Hien T T, Kim N D, Kim H S, e al. Ginsenoside Rg;
inhibits tumor necrosis factor-alpha-induced expression
of cell adhesion molecules in human endothelial cells [J].
Pharmazie, 2010, 65(9): 699-701.

Shan X, Tian L L, Zhang Y M, et al. Ginsenoside Rg;
suppresses FUT4 expression through inhibiting NF-kB/p65
signaling pathway to promote melanoma cell death [J].
Int J Oncol, 2015, 47(2): 701-7009.

Zhang F, Li M, Wu X, et al. 20(S)-ginsenoside Rg;
promotes senescence and apoptosis in gallbladder cancer
cells via the p53 pathway [J]. Drug Des Devel Ther,
2015, 9: 3969-3987.

Giacco F, Brownlee M. Oxidative stress and diabetic
complications [J]. Circ Res, 2010, 107(9): 1058-1070.
Choi Y J, Kang L J, Lee S G Stimulation of DDX3
expression by ginsenoside Rg; through the Akt/p53 pathway
activates the innate immune response via TBKI1/IKKe/
IRF3 signalling [J]. Curr Med Chem, 2014, 21(8): 1050-
1060.

Kim N D, Kim E M, Kang K W, et al. Ginsenoside Rg;

[10]

[11]

[13]

[14]

[16]

inhibits phenylephrine-induced vascular contraction through
induction of nitric oxide synthase [J]. Br J Pharmacol,
2003, 140(4): 661-670.

Kim S S, Jang H J, Oh M Y, et al. Ginsenoside Rg;
enhances islet cell function and attenuates apoptosis in
mouse islets [J]. Transplant Proc, 2014, 46(4): 1150-1155.
Niu J, Pi Z F, Yue H, et al. Effect of 20(S)-ginsenoside
Rg; on streptozotocin-induced experimental type 2 diabetic
rats: a urinary metabonomics study by rapid- resolution
[J]. Rapid
Commun Mass Spectrom, 2012, 26(23): 2683-2689.

Liu T, Peng Y F, Jia C, et al. Ginsenoside Rg; improves

liquid chromatography/mass spectrometry

erectile function in streptozotocin-induced diabetic rats
[J]. J Sex Med, 2015, 12(3): 611-620.

£ W, EFRE ), & ASER Rey MKW
P59 K B AE AR bR SO B2 (7], B AR e 2t
J&, 2014, 14(36): 7015-7018.

Lim S I, Cho C W, Choi U K, et al. Antioxidant activity
and ginsenoside pattern of fermented white ginseng [J]. J
Ginseng Res, 2010, 34(3): 168-174.

Hong CE, Lyu S Y. Anti-inflammatory and anti-oxidative
effects of Korean red ginseng extract in human keratinocytes
[J]. Immune Netw, 2011, 11(1): 42-49.

Tewari R K, Hahn E J, Paek K Y. Function of nitric oxide
and superoxide anion in the adventitious root development
and antioxidant defence in Panax ginseng [J]. Plant Cell
Rep, 2008, 27(3): 563-573.





