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Study on preparation and storage stability of ginsenoside Re liposomes
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Abstract: Objective To establish and optimize preparation technology of ginsenoside Re liposomes, therefore to improve storage
stability. Methods Ginsenoside Re liposomes were prepared by the method of film dispersion-mechanical vibration, which were
collected by separating liposome from disclosed free drug by dialysis method. Measure entrapment efficiency by HPLC. Prepare
freeze-dried liposome preparations by freezing-drying technology. Taking entrapment efficiency as the main screening index, optimize
liposome formulation and freezing-drying technology by orthogonal test design. Results The entrapment efficiency of ginsenoside
Re lipidosomes prepared by the method of film dispersion-mechanical vibration is the highest. The best formulation technology is:
Mass ratio of drug and phospholipid is 1 : 30, mass ratio of phospholipid and cholesterol is 16 . 1, ice-water bath ultrasound is 30 min,
and double distilled water is hydration solution; The best freezing-drying technology is: Taking sucrose as the freeze-drying protective
agent, mass ratio of disaccharide-water is 1 : 10, pre-freezing temperature is —20 ‘C, and normal saline of 0.9% is reconstitution
solution. Conclusion The preparation technology of liposome is stable and practicable. The ginsenoside Re liposome prepared by
taking the sucrose as the freeze-drying protective agent has good indexes, which can extend the storage period.
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PR, R SR —Fi AT 3 Re AEA0R FH
AL, $EE Re TR REFRRAE B B 25434k,
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R, R R IR AR, BAT KRR
H, AT RREERNAEMRIAE. RLEHHE Re
il %% B A, DAIARE5RIT 3L
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1 XEEHH

BT-25S HLFK-F, 5[ 38 2 R Wikl = S A TR
AT SHAIT EAE%, LRGSR & A R
AT]; RE-2000A FefLzi Kk #%, g sRAEMAES
J7s KQ-500E BUfE S i veas, RS (A
FR/AF]; SPLab06 yEH 4, fRE RN A MR A
FD-1B-50 H ARG, Jbnt R B sL i A
FRAT; LC-20A mRGRAHEIEAL, SPD-M20A —
WA MBI RGN 2%, SIL-10AF [ zhidekegs, HA R
Ty Zetasizer-nano-zs90 ZNKHKLIFE N Zeta HLA 53
A, BRSNEFARAF .

Re FEff, L5 16011201, &% 97.67%,
KEHREMEARGRAF; Re XM, #ts
16012701, i 2% 99.52%, dbuUiE T8 KA T4
REFFCRE; KGO, EH, LilREZA
FRAaaE], fits 201603012; JHMEEE, FEH%, i
B AT E R A A, L5 140808; K AXFEK,
RGN AL, FAh TR R 2 3 R E P o pr 4k
2 FAEEHR
2.1 BERAHIRHEER
210 ZPEEE NGRS AR AL Ty R S
KT UBERS . PHEEEA Re, TE& OMEh R, ¥
CBERBOR S R I ENEIR 2 60 CH) 50
mL XXZ&KHF, iR 1 h, #£F5 % 500 mL A
T, WEZERBRERROE, B2, UIKKIBH
B2 R 30 min #E—B¥ 51N TACEE, BIFSFL A
) Re fE AR B (PR 1), 4 CLRAF& M.

212 R EC-HUMOE SR AR T
PSR IR G . I EE AT Re, T 500 mL fifi
TEHH AR NS B IR 5 Vi R I 7 &1 - R I
50 1), TEREREZRRAN _LIE bR G WA, FileE
IR RSB R, IR A T RS E A 30
min, R EGHIAF . I KK AL i &
SEAMVE G, AKAKIG RS NS 30 min #E—251
SN ALEE, BPfSFLAME Re RFMAIBER (Ff
i 2), 4 CLRIFEH

213 SOMZERIEPY AR ECAL 5 B S
KEHREAG . PHEEEAN Re, BT 500 mL A,
TINIE ' B i, TR NN 20 mL XK,
VKRB B B 2T RIS A FLIEI B, 8
AR Ok, B2 TR G R, In
A4 30 mL XK, kSRt 75K 30 min, LAYK
KRB RS 30 min #E— B35 N TAb#E, Bpfg
FLAMGK Re fRMAIRR (FEM 3), 4 CIR1F,
#H .

2.2 Re EEMERZERENL

22 (iEEME S% (hEZGM) JRER T
otk g LR B A R B AT . s AN Wonda Cract
ODS-2 # (250 mmX4.6 mm, 5pum); WEAEANL
5-0.05%BE IR K VAR (24 1 76); Kyl K 203 nm;
AR E 1.0 mL/min; AE3E 35 °C; #EFFE 20 pL.
222 FHEAIAEI S RSEFREL Re XL 5.00
mg, IIFFEEMRT 5o mL BT, &%, HEHRE
WIEN 100 pg/mL ) Re X HE S W

223 HERAIER R RSB EERA TR S
mL, JHEET 50 mL PR, ©F,
AL IR

224 LMEVEHEIHEE FEEFEL Re XTHE M 2.
4, 6. 8. 10 mL & T 10 mL =JEH, 45 HH I
FiBERR 200 40, 60 80. 100 pg/mL fr) Z F1%THE 5
W PRI ISR 01 mL BT S mL &
L R R 2 VR RN 2 pg/mL. 222,17
T Tl 2 AR M e, DA 0T S FE A AL AR (X0,
R T R ME RN bR (YD, ZethldniE 2
HATERYERNE, B EIHGFE Y=5741.2 X—5 362.5,
r=0.999 7. KW Re TERIKEN 2~100 pg/mL
EURIFHLEERR.

225 MEERE KBEWRUREIREA 100
ng/mL [f] Re X B8 SLIATR 20 ul, $% “2.2.17 HWifhid
ZAEE, EEFE 6 K, 45E Re (i Ig A



©332- ¥

Chinese Traditional and Herbal Drugs 25 49 % 2§ 201841 A

RSD 7 0.21%, RN EE R 1.

22.6 LEMEHE & “2.1.27 WFHEH&ESH
B, FEEREC R AR 5 mL, R
WHOARE 7%, A2 B AR B R . 43

A Re

GG B Re XFHE A Re MU AL 5 A2 1 i
AR BIVERT RATR S 20 pL, FEFEIFid s kA,
SRR, RPUAT Re IAFIHLZR 7 B X FRME R
o, BITEXS N Re MUE T, WA 1.
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El 1 ReXBMmiAR (A Re ERFEH R (B) M=BERERAAMEIR (C) A HPLC B
Fig.1 HPLC of Re contrast solution (A), Re liposome sample (B), and blank liposome negative control (C)

227 FEMRLEE W R FE ARSI, 1%
“2.2.17 WU EIGRAFNE, £ 0. 1. 3. 9. 18,
24 h e Re WIENTAY, FHEMEMEE M, T
HH RSD N 0.68%, 25H 3K 24 h LA TR
A R rfe e .

2.2.8 fOFEENCERRLE 3% “2.1.27 TUR 7k
THBTA, NS B4R RS,
R f FLIE MRS, 25 EWREE N 20, 40, 60
ug/ml, 4% “2.2.17 Wik & e g ma, 5
P IMEE RN 101.58%, RSD 4 0.32%.
2.3 BEHERNE

2.3.1 BN EEIEEE HERFEEL Re IERIARE
7 1.0 mL, B TAFE AN 77l &E4 10 000 &
W NNAE, XEKRASME, HIETERA 100
mL XK, F 25 ClEREE i E T, A
IR} W B S B SN ARE W, HPLC 5 B - i
Re JREIREE . W @& Hr-PAI ] 7h, 255U 2.
232 Re RHAGERNE FHFER 1.0 mL
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Fig. 2 Dialysis equilibrium curve of Re liposome

Re lRMAIRER (FEM 1~3), 225 E THEaTALHE
TFENT ST, 4% “2.3.17 T FARBERE Y, HRE
BT 7 h 25 BT Re REIREA Cro
AREHRSEUIE FAAREM 5 mL, T 50 mL &I+,
IR AERA, HFeREZE, N Re BRE
WRE Co, % AR AR AR, 3 Fhfil %7
RTINS 2R 25 F 53 TN 44.9% 75.3%- 68.8%,
WAED AN 1.33%. 3.04%. 2.12%, ZEFRFH,
VRS B - AL R 325 125 i) 46 IR T A 0, 3 28 K 32 1
WE, LEEENES R K.

AHEK=1—C/C,

WAE=W/W s
C, NBENN T AW E MR ERSE, C, WIS AhaE S
W 2T R BE SR, W NIRRT 2, W IR R
=i
24 EXREMELEFTIZE

FRFE SCHR Fe AT TR IG £5 5, 8 X) Re JIER
PRl & R o B2 1 3 NMRFRAE N BTG, Rl
YR NE S25 R L (A). RSG5 08 S & L
(B). AR (C)o &N F AT ML 3 AN KTF,
SR FH VR B - WL R 35 v ) 6 TR TR AR, R KR
A, EEFATERIERR, % Lo(3*)IEc %%tk
R, F 1 NIEIRIG BT LR, £ 2 N2
Mres . HIEASRIG T Z g R, &R FE X
Re R AGLE 21 ERIT N A>C>B, sttt
J5 L2208 AsBsCy, RIBRBE G S5 259 Lk e 30 £ 1,
SR AR SR E B R R L 16 11, UKUKIREES 15
min, X2 7K A KA IR il 4 1) Re iR 504 0 3 22

ey
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#1 Re BRIFRERR L3Y) EXRBRITEHER
Table 1 Ly(3*) orthogonal design and results of Re A
liposome suspension
s A B C/min D (#%) W3%E/%
1 10 100 1000 10 000
1 10:1(1) 4:1(1) 15(1) (1) 69.38 ¥ 4%/nm
2 10:1(1) 8:1(2) 3022 (2) 65.37
3 10:1(1) 16:1(3) 453) (3) 59.69
4 20:1(2) 4:1(1) 302 () 71.48 B
5 20:1(2) 8:1(2) 453) () 67.24
6 20:1(2) 16:1(3) 15(1) (2 77.01
7 30:1(3) 4:1(1) 4503) ) 73.83 -150 - -100 -0 0 50 100
Zeta H1A7/mV
8 30:1(3) 8:1(2) 15(1) (3) 77.64
9 30:1(3) 16:1(33) 302 (1) 81.86 3 RelBRARIEDT (A) 1 Zeta BLL (B)
K, 194.44 214.69 224.03 218.48 Fig.3 Size distribution (A) and Zeta potential distribution
K, 21573 21025 21871 21621 (B) of Re liposomes
Ko 2333 2l830 20076 20881 SFBIRHR 10 mL WEp5Y B PEARNE, F-20 "C3F
R 39.89 8.31 23.27 9.67

®2 ReBRIFERBRHED

Table 2 Re liposome suspension analysis of variance

ESEN WZEFHFM  HHE F1{H BEME

A 252.828 5 2 14.8313 N

B 11.527 4 2 0.676 2 "

C 99.110 9 2 5.8140 N

D (iR %) 17.046 9 2

Foos (2,2)=19.00 Fyo1 (2,2)=99.00
2.5 BERARRETEN
251 QEFMPLAERFE MR HAELTTH &
T2 5 #t Re faiiarean, GaRERD 5N

79.90%. 80.17%-. 80.59%-. 79.98%. 80.96%, #Z}
LR 3.09%. 3.11%- 3.16%- 3.13%- 3.21%.
e R IR EZ R

252 KNBESAE Zeta B FEE ZEFZMET, o
R ER R s P 2R A1) 2% ) T B AR A &, 1Y
ZENRKFRRE, TR, ~PATIE 4 Ik, ZRI05
JRARI ¥ kA2 N (152.81+14.20) nm, PDI A
0.218+£0.021, Zeta HLfily (-35.52+1.51) mV.
SEREH, mmtELTT KT 24 Re fi A
REUNHA A E], Zeta FLFSE R LI ZHIFIA R
FE R, W 3 s

2.6 FEREEFEFIEZEMR

2.6.1 TZREEEFESE  EHURE T 261 155
PARVREIR 50 mL THREM T, TN 5 g RENEER PV iR

BiF, B TERET AN 64 124 24, 48 h iK1~
AT, FURREDN 6. 12 h AW, AW
W, 24, 48 h HAMWML, “PEEHLSIE. Fik
ARSEEGIEPE 24 h DL FON TR A], RTORIERE 35 C
RS

2,62 TRRETIEAERE TR RS R TR
R T AR 2 AP B AL THE T RIR A
47 C, fENTTIREREN 20 C, HEEE TR E
(FHAET 1R 8] - I T[] 6 0 1) S 244 48, 72
h B2 AN R s 2, 45 3= AN R
Biks HBSE 940 RN RMEH R R0
Wt AR AN 74.22%. 82.41%. 76.90%.
CRAEE Rk PR 48 h N KT A

2,63 EARIGLAT T2 i ke g
HTLAMEERZMEFER, PIREE (A, R
FIFRZE (B) R HEKREL (O, MAKRIER
3K, DB TR IR, % Lo3YIERZ %K %
AL . BRI Wit R ERNE 3, HESITE
R 4,

HIEAS IR 7 ZE B 5 v, 52m Re JIEJR
R R R FERT N C>B>A, fifhisE+ 12
N ABCyy BITRIRIREEA-20 °C, FEFE AR,
TREOKREEA T 10,

2.6.4 FARMBMEE R RBERGET L EH %
TR, DARGEIK . 5% & MR 0.9%4
H R AR FE ARG, BR8] Py IR I R 2 B2 4R bR
S5 0.9% 4 B S KW il e it , HIE 2% M



-334- A

Chinese Traditional and Herbal Drugs 25 49 % 2§ 201841 A

£3 FTERE LG EXRERITSER
Table 3 Lo(3*) orthogonal design and results of freeze-dried

liposomes
RS A/TC B C L3 5/%
1 —-10 (1) JEEHE (1) 1:5(1) 77.89
2 -10(1) EHFWE (2) 1:10(2) 76.91
3 -10 (1) #HE (3) 1:15(3) 70.05
4 -20(2) (1) 1:10(2) 80.76
5 -202) EHKE (2) 1:15(3) 69.98
6 -20(2) HAHE (3) 1:5(1) 78.34
7 -50 (3) M (1) 1:153) 75.26
8 -50(3) EHFHE 2 1:5Q1) 72.43
9 -50(3) FL¥E (3) 1:10(2) 79.59
K 224.85 233.91 228.66
K, 229.08 219.32 237.26
K; 227.28 227.98 215.29
R 423 14.59 21.97

R4 FFEREHED R

Table 4 Freeze-dried liposomes analysis of variance

FSEN Wz HEE  FE BN
A 3.004 2 2 03381 G
B 35.892 1 2 4.0397 G
C 81.7109 2 9.196 6 G
D (iR %) 8.884 9 2

F0,05 (2, 2): 19.00

WA A 5% ENFRARER L, HIERE
HHEEAL 0.9% 8 B ER7KAH 225 W5 /K S I 75 1 B
PRI, WIS

2.7 EFERREREITEN

271 JRBUVARSNE K B S Re fRBUAAGR
TR AERS, RKE-PREEmHLE, TR
HAHE, B I 10 mL 0.9%E 3 5K,
BIRERE, 1 min WEESECNHAIMIALE BIRE
W, U R T IE oA P o o R

272 QWEFMEAERFER WBLETLE
il £ 5 4k Re GRTAEBUAARFE S, FKAG G A8
ol 80.61%+ 80.03% . 79.62% . 79.56%-
80.15%; RN NN 3.05%. 3.09%. 3.10%-
3.06%-. 3.15%. ZEHEW, 5 HRT A F KAk
JE B E RS HGE LR EE .

273 JERAERK A M S BALES  fEERAMN
T AR IR B R T T2 A BRI A,

PL 0.9% A FE SR /K FEKA, W BORER, &4 281K
ke, FIEMF, PATIE 3 K, 4558 Re IR
RVRF R KA EFRE (171.32410.71) nm,
PDI 4 0.21540.024, Zeta H# N (—31.454+0.92)
mV, WK 4 fr. SRERRH, GTENERES
URTHTIE PR bLE,  RifR s B A sz i)y, itk
HT T ZEHT Re R TRE R A RIH1#%

A
1 10 100 1 000 10 000
Fif%E/mm
B
-200 —100 0 100
Zeta HA/mV

4 BKUEREDT (A) F Zeta BAL (B)
Fig. 4 Particle size distribution (A) and Zeta potential (B)
after rehydration

2.8 HFTREREREMHER
2.8.1 WAL RBRRGT LM% 3 it
Re &M, #5737 20170319, 20170320,
20170321, BEAUMEGETHREASHET 4 C. =
IR (2545) C. 40 C. 60 CEAWEMT, T
0. 1. 3. 5. 10 REUFFE, LL 0.9% 4 EHKER,
LI, ME kAR ALK AR, FRILES.
5 0l 60 CoMF NBUCEEUR, VTR miA%
TabrRa s A 22 IR TCE, KA A
40 CHMETFIME 10 d, HTHRFAASIEIRA D
8 4 CRERFMTRE, HTRRASIERE
AR
2.82 JpEsSLES HUA TR 3, TR (25+
5) C. AR (60£5) %% FNE 6 MH,
T 1. 3. 6 AEURE, DL 0.9%AEFEE KRG, IESs
RE5 0 AFEMILE, 4RNEK 6.

s s R, T RRATERE (25+
5) 'C. FIXHZE (60+5) %I TFME 6 MH,
FIebR I AR, FaE T .
283 KiifEtEsse BUATIRMA 3 fit, #3
JEET 4 CUKFERIE, T 0. 1. 3. 6 AU,
DL 0.9% EBEER KV, B8RS IR, 45 R I%K 7.
KR s g R W, TR ART 4 CUkFE
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x5 FTEREEEERSIELER
Table S Experimental results of influencing factors of

freeze-dried liposome

i - R He A
SML Kiff/mm  HA/mMV BHEER%
0 + 166.7 —35.5 80.5
1 4°C ++ 1701 -36.1 80.9
(25+5) C +++ 1695 -31.8 80.4
40 C ++ 1883 -30.9 81.3
60 C + 210.4 -21.5 79.1
p el +++  188.6 -30.1 80.6
3 4°C +++ 170.1 -34.3 82.7
(25+5) C +++  169.8 -33.2 82.0
40 C +H+ 1710 -32.9 80.4
60 C ++ 207.4 274 70.5
p et 0 201.1 -29.6 78.1
5 4°7C +++ 172.4 -32.7 80.3
(25+5) C ++ 1815 -30.8 79.6
40 C ++ 2509 -27.0 78.8
60 C -+ 3113 222 51.2
IR ++ 226.4 -30.1 66.6
10 4°C +H+ 1735 -31.2 80.1
(25+5) C +++ 1716 -31.6 81.3
40 C + 238.1 -29.8 63.6
60 C + — — —
p it ++ 224.6 -30.0 50.8

HFRPUAEN bR A, RSP EEYS, S0l W
WEY; +-IE G, W, AR, FEVRE +
G HWBE, VAR ME AN e 4, AR — SN
FEEHENAR); FE

Evaluation index for freeze-dried liposomes: +++-white, smooth surface
and no shrinkage, easy dispersion, transparent solution; ++-slightly
shrink, dissolve difficult, need ultrasonic dissolve, semitransparent
suspension; +-shrinking and collapse seriously, dissolving extremely
difficult and incomplete, liquid sticky and cloudy; —-appearance is not

good, or it can’t be measured; same as below

AIRERE 6 NMH, Soetr LRk, et
B, WAk REREMEE .
3 it

ARSI AR 43 TR P 2B N S M UG
B IRAMZERE 3 MOTIES % NS B Re FE
Rk, ZEEENES AL S eRE, BB
R A ERR YKy, SRR E, FEEE R
BUK. RABZERIETRIFAAAES CRkME DL 5E 42 FR 25
P I B, K] b A 2R P B ) B LA 7 3% A 485 6

*6 EFETEERAMESLELER

Table 6 Accelerated test results of freeze-dried liposome

Wk oA R HR B
SAWL KifE/mm HA/mV B3 E%
20170319 0 -+ 169.4 —354 81.2
1 +++ 171.5 -30.2 80.4
3 +++ 175.6 -31.3 82.1
6 -+ 177.7 —34.9 80.9
20170320 0 =+ 173.1 -31.2 81.9
1 +++ 176.4 -33.2 82.6
3 -+ 169.9 -32.9 83.0
6 =+ 172.3 —33.1 80.1
20170321 0 =+ 174.4 -30.4 81.3
1 - 173.8 -31.6 80.9
3 - 167.9 -32.6 81.3
6 +++ 172.1 -31.7 82.2

RT FFERFKAREMIEGSER
Table 7 Long term stability test results of freeze-dried

liposome
ek wiE/ A AT
S Rifmm HA/mMV A E/%
20170319 0 ++  179.1 -30.4 81.2
1 +++  180.0 -32.5 80.9
3 +++ 1734 -31.9 79.9
6 +++ 1775 —34.1 80.3
20170320 0 +++  170.3 -33.8 81.4
1 +++  169.8 —34.2 82.0
3 +++ 1722 -32.7 80.7
6 ++  177.6 -33.2 81.6
20170321 0 +++  168.8 -30.6 81.1
1 +++  171.0 -30.3 80.8
3 +++  169.3 -31.4 82.0
6 +++ 1764 -32.1 81.6

THEAE IR BRI % 775 . ek AT R aE i A L
W, TR TR AR R, KA A VKK I 75
AT PRI B T v T 5 A W S A . B )
Ir HGE R B IR PR B K HAY ), kit
SN BEEIE), ARSRYS R T UK S T 5
A3 R SGE i R AR AR D 1] Lo

BB ARV R PR 2R AR, AR SR
BT e OB CL U AT 45 5 B0 75 V0 E i TR A
BWEER, EPELA MR AAGEIE L R M
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AT A R, AR B RO =R
A TSR A RS B e s R,

WAL, I TS Re R
MR R, RAEZRE &, CiasRNIE
Ji A f P H bR, Mk th s FE AL 7 Al £ T2
ARSLIHIER, ZifRL R Re MR B 201 i
FERFE, ELBVEHET, RS ERS, B
AR, BARMIBIERE B R R, H
AE L, REBIZGHMER; BRI, A
SXoF JE [ 5 B oK, 34 SRR I A B R e AN 2 [
SIS E KL, Re RRFUARIREIRTE 4 CTIEHR
TP HIPTEILR, 1] BEAF1E 245 i Bt R 45 10
A, U I AR I A AR e M 2, ANIE A
V)R AF o T Pl SOk S SEEG A R IR AIE, 1B
R 5 Nl - 87 o =9 R NSV & =Y Y iR e
). 7E PRI AL b, @ EASE, e T
AT KT T Z, AW SE TR AR A7
M, GRERAGHTEEARREELK Re 7
FRE AR A AR e T

ASEEXT Re MRARRILLTT . e T2, Wi
J7 G AT TR AT RIES, e (hEZ
BL) 2015 AFRR I PR E AR IAE] 80% LA b
Ko BIRUAHTERHEARKE Re IRFUARI B E
Mo ARURBHRRT Re M5B — k1725805 &
WA, DL AR NS B IR AR

KIS E .
SEH
(11 B W%, HWIE, S, & NS 7k

&[] hEBAR T, 2014, 16(5): 428-432.

21 75 75, B F, &8k, & AS B Re Mgk
L/ P A A 453 475 ML o) o T R PSR AE RIS (0],
HEGZ%, 2014, 12(6): 521-524.

[3] Xue J T, Mehendale S R, Li X, et al. Anti-diabetic effect
of ginsenoside Re in ob/ob mice [J]. Biochim Biophys
Acta, 2005, 1740(3): 319-325.

[4]  REWK, Ak, IMITHE, % ASEH Re HIMUE
AR 77 S H X LT < pR 2 g AR it oe (],
SZEG TR AR, 2012, 18(7): 225-228.

[5] Cho W CS, Chung W S, Lee S K W, ef al. Ginsenoside

Re of Panax ginseng possesses significant antioxidant

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

and antihyperlipidemic efficacies in streptozotocin-
induced diabetic rats [J]. Eur J Pharmacol, 2006,
550(1/3): 173-179.

Attele AS, Zhou Y P, Xie J T, et al. Antidiabetic effects of
Panax ginseng berry extract and the identification of an
effective Diabetes, 2002, 51(6):
1851-1858.

AT, #wER gy, % ASR2 1 Rb, Rg Ml Re
% Raf-CREB, Akt-CREB, CaMK II-CREB {554 %
WAL (3] P ERZ &, 2014, 39(11):
2065-2070.

Ma J, Li W, Tian R, ef al. Ginsenoside Rg, Promotes

component [J].

peripheral nerev regeneration in rat model of nerev crush
injury [J]. Neurosci Lett, 2010, 478(2): 66-71.

Xie J T, Shao Z H, Vanden hoek T L, et al. Antiocxidant
effects of ginsenoside Re in cardiomyocytes [J]. Eur J
Pharmacol, 2006, 532(3): 201-207.

2 % NZRH Re LIRS B2 5) 11540 7T
[D]. JLFH: PEBHZGRER A, 2001.

O, ek, R, F ARBRRG SR TN
WH NS BT Rg & Re ERRAAN LB 105
). L 5IER, 2012, 28(2): 9-11.

HERSE, B Y EAF, & OERE BRIt 4 Fhig
HRC R R AR A 2530 2 E e (0], R g,
2017, 15(6): 790-793.

VEE, =, MR, & iR Rk T 20
RE AR 28 T2 [J]. vEdeRL 24k, 2014, 23(8):
106-111.

2 P, AR R BIUENHS 205 [D]. B
1 EWIER B, 2009.

T W ASEE Rg BRAEKHIR [D]. KF: Hk
K2, 2013.

s, & . BRSO R (7], WL R
2 R2EEEAR, 2013, 37(7): 936-939.

O, e TUEE. JRTUARY) AL S RRE T AT
HEE (7). REZEE, 2011, 25(4): 384-388.

2R, &M, KRER, & BARNERE R AR % L
SIS [J]. THEZ, 2010, 41(4): 564-568.

B B EEBEALLBERRR S & L2 KR E
WF5C [D]. BFH: BiBHPER AR, 2010.

EICT, BERETE, MREeh, SE. MR UAR B s SR R
JRIRFFE [J). e PR 2= Be 241, 2014, 33(3): 202-204.
HhIEZ 8 [S]. —. 2015.



