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BE KT AS B Re £ PEG M5 7E/N AU R AT 0L, 773%  HSD /NRBERL 0 2 41, 0 31 45

kST Rg, Fl PEG-Re, , T AN (] s UM A L GUIE RS , R UPLC X RE G P8 FR ior A S 1 Rey #5475 E.(D“J

THEE R, 7045 14170 A1 (0 1) R 580, WUEE LA 2 e/ VPR A O 2L U i A1 5 2

R ASEH Re d1E/) FWKV\]%?E,A

SIATEY) AUC R/ A B B, PR ] R EOCA 2. 015 PEG B 4L 7E /)N B N 25 412180 AUC R/INIBUF 9 ' il

O IR LR RN 9. 21

[X#@iR] AZ R Rg; PEG Bifi; HE A

NS EAF Rg, (ginsenoside Rg, ,Rg, ) JEASH £
BEEPEY , B 24 B B IF 5T S W O LA
28 RAPE R GAT T Z 2GR AR D L 1 i
FUFHBERAR, B0 T 25300 45 o B R B AR
BB AR BB RA, Af%%tr R, $L 1] 45 24
I 32 BB ST BB ST 4 2 SR A
kL2 BE SRR M 0 i s TR AL S )
(VAR o A R P B 5 AT AR 5

WL Sl 1 B T S A I B AE e — 2Rk FLRE
(H-Gal) 5244, W] LA — PR 25 4 LUAE IR J5 2 7L
Bl N-C Bt IR A OBEE H . H-Gal Z{k4
T L —VERUNES A AT AR T LAE RO % %
(1445l 245 0 sl DX 25 7 1] B 32 00 T 200 L P, AT s
FFFRL ], 0% A S AN R RN, 1 2L
IIEVRIN oK i el A, 76 8 il vh B2 A0
I3 73 W PR 2 IR AL A P D T E
13 A A ST R AU, I AS AT Re, 1
B NB i Rhy s AZ 3 Rb,, Rb, £ 5 N B5)
fi# >4 Rb, ,Rb, (1) C-24 B IEAL ™ W) 5 H LW
REANRAT 03 BE LA R A e AR, T g

T A T AR R A T80 o e, ARt

jis il PEG 4 A2 2 # Rg, (PEG-Rg, ) 1F M0
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2518 . PEG 1) , Rg, X HLH SRS ) DEFEERE 5, [0 05 B i 2H A 8 [ e 4% Pt 15 2104 58

Re, TR RYTEE M, PR 4P HOME ISR SZ IR, TR I
BLil 5L PEG 165 A2 21 R, 72/ BUA N
HHBMGTE L, BTE N ANS B Re, BAKIEA MK
PRI P A [ P B U S B AR U
1 b

ACQUITY UPLC H-Class £ 4 ( 32 [E Waters) ;
XW-80A Jigini & #% ( KGRl ) s TGL-16G B0
( Bl R2 e AUER ) s DC-12 AWAL (|22 3%
B o

Re, (H Bl 2 it K6 5 WIF 5 B, 4t 5 110703-
200726) , PEG-Re, ( F1 1) 5 11 B, 205 ( 5 38 4
Burdick&Jackson ) ; # 4ti 7K ( Milli-Q #4lik R4%) ;
PR (43l [ 25 5 A i 2= R A FRA D o

SPF etk B B/INBRL, AR (26 £3) g, BT
Feve S B W) A R 5T AT 48 W 43t Zh ) G KRS
SCXK (37)2007-0005,
2 Ik
2.1 zh¥ordl Sab

IRE BN 90 H, BEPL ST 2 4, B 45
S REHRKTEST S ¢ - L7 Rg, 115 g - L™'PEG-Rg,
AEPRER KIS 0.1 mL, 435 T 45255 5,15,30
min, 1,4 h IR ERBUMALAE . 41l E 1.5 mL JF &4k
BT, ¥ E 0.5 h J5,5000 r - min~' B0 10
min, B RS, & 0.5 mL B. &, /e - 80
CURFATRAT o /1N U IR BRI b B J5 ST BV A 1], T
U B O 2H S, AR K e R S I,
PEACR T, SR 43 A AL, bR JlCE - 80 °C
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URFAIRFE o
2.2 /PRI S HEURE Ak B

AN R s TN N N = g 2
HA P HIFRE, 125 A FRER K AT IR, I3 2 3 il A
WIS O I I il B ZH 2L 59K 200 mL F 1.5
mL ZL0E T, A S5-I EE(1:1) 500 mL, B3 fiEiR
A2 min f5,1 Fr- min " B0 S min, B 40 CA
IR 5k LA 20% L 400 WL i fi# , 5 J5E 2 min,
1 A r- min "0 15 min 55987,
2.3 UPLC U= Wphe il Re, B
2.3.1 UPLC &85y Waters ACQUITY UP-
LC BEH Cs 434 (2.1 mm x 100 mm, 1.7 pm),
Waters ACQUITY UPLC BEH VanGuard {£474F (2. 1
mm x5 mm,1.7 wm) ;% 0. 3 mL - min "' ;FEIE 40
C s R K 203 nm; EAE SR 10 pL; i sIAH 0. 1%
BERR KAWL (A) -2 (B) BB RN R LR 1

£ 1 AZ A Ry, UPLC BEEUELRRF

Table 1 UPLC gradient program of Rg,
t/min A/ % Curve
0 79 6
8 79 6
11 0 6
13 0 6
14 79 6
16 79 1
2.3.2 @iEFMLEERE & Re MM 414

FF SR IS M 180 L, JA 50 mg « L™' Rg,
VW20 WL, 4% 2. 2 JGUT IR ZH 2R b B35 vk Ak
HLBC10 pL 4% 2.3, 1 IR @35 45 R k4T UPLC 73
Br, e sk A

23 LR W A I ZH 4 180 L, 4%
2.2 TR AR AL BT VA AR, I 10 L $% 2.3, 1 T
TG EELT UPLC 23T, i I AR
2.3.3 Reg RMARiERTZd % Re, MAKFRHEIZE
I 180 L 25 [ 1ML 3K 8 3, 43 HIKG #%5 mA 3. 234,
6.469,12.938,25.875,51.75,103.5,207 mg - L~'
Re, RIVFRER, 4% 2. 2 WU R I LA B, HU10 wl $%
2.3.1 U R 35 A PF AT UPLC 204, i sk i A,
DA T FROGH e B A TR AL 01, A5 v R 2 07 7 o

Re, IFHAWRHE I 22 : B 180 Wl 25 FATFZH N
BIHCT oy, A RGN A 3.234,6.469, 12. 938,
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25.875,51.75,103.5 mg - L™' Rg, ZFIIEUEW, #¢
2.2 W Rk AbBE, HC10 pL f 2.3, 1 TR Ak Sk
PE3EAT UPLC S0 #T , i SR e AR, DL 0Ag T AR X ¥k JE i
e mla AR th 47 f2

Rg, B JZHZ bR AEM 6 : B HL 180 pL 25 FH'H .
I L5139 T Oy, 43 RS %6 Jn A 3.234,6.469 ,
12.938,20.7,25.875,51.75 mg - L™"' Rg, & 545 fE
W20 pL, 4% 2.2 TR J7kAb s, 010 pl §% 2.3. 1
N g 54T UPLC 43#r, i s T AR, UG TH]
ROV BE EA T 4 M 1A, A9 A it 27

R, i OAH SR AEM 4L FEHL 180 wL 25 1,
DEH AR T Oy, 3 5K % A 2,588, 5. 175,
6.469,10.35,12.94 mg - L™' Rg, 2 %I ¥5 W , ¢
2.2 WUR Ik Ab B, 10 pl 4% 20301 WK A3 %
P47 UPLC 43#7, i sr e AR, L 0Ag T AR ¥R B2 i
ATENEEIE AP EIh T2
2.3.4 HEWEFEE U Re N bR E R 2l 487
TR #4E, H4 Re MK b o 3 VR EE Y 3K 5
B LHZURE S, BNV BE 0 AT o S 5 N REAR
2.3.1 WU A3k S5 R B K A e AE S I, B H N
K% R 1 R PIaE 5 d, 55 H PR %
2.3.5 JrikBcRFEL BB A .
B GO ZHZIA)H 180 WL, s 5IKE 2 A Re, eI
3R I R B O b 3 N ES
WREE 442 2. 2 TN AR RE AR B i ab B R b OR
BIEWAS 10 L 2 2.3, 1 T0 R (038 S g RE 20 BT,
105k R, MYIRETIAR, 7331 5% Y 3% It 9
BRI SR B SE bRk B2, THE 7 VR DR
2.3.6  FEANIGE AL/ OB A
U MHAE A 2.3.1 WUF (445 & F 3817 UPLC 43
Br, il SR AR
3 4R
3.1 EIEELE AR

LEER I A R W 1, 25 [ ot i
JG il B ZUST SR YRR P BN R, DU e Y TG T
P, ik R AL IR R AT
3.2 Rg RMPrAET L%

Rg /& N AR e M4 7 F2 50 R Yy =3 042.9
X -153.85,r =0.999 8, Z& ML [l 0.323 4 ~20.7
mg - L'V, =3161.9 X -271.21,r =0.999 7,4k
PEVEREN0.323 4 ~10.35 mg + L™';Y,, =3 256.5X -
160.48,r =0.999 7, £k i [l 0.323 4 ~5.175
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Table 2 Precision of Rg, in vivo
10 20 30 40 50 60 70 05 10 15 2025 30 35 40 45 50 55 60 65 70 il S e 3 H IDJ*%%?}E H W%%Jﬁ
. /mg - L1 RSD/% RSD/%
J = J L If23% 0.3133 3.4 2.1
1.253 1 3.2 3.9
. 10.025 3.8 1.3
05 10 15 20 25 30 35 40 45 50 55 60 65 70 05 10 15 2025 30 35 40 45 50 55 60 65 70 .
HF 0.3133 2.1 2.5
. J . 1.253 1 L9 L1
5.012°5 1.5 1.2
— = 0.3133 2.3 3.1
05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 05 10 15 2025 30 35 40 45 50 55 60 65 7.0 1.253 1 1.3 1.2
Wi 5.0125 1.3 1.4
| T %3 Re, ki UPLC 40T nE IR 44
05 10 15 20 25 30 35 40 45 50 55 60 65 70 10 20 30 40 50 60 70
Table 3 Recoveries of Rg, in vivo
M\ | J ) ML Pk /mg - L7 JUAHE/mg - L [l %/ %
\U\\“Aa\ Jiiik:4 10. 025 9.122 90. 99
e . . _— _— . 1.253 1 1.3459 107. 4
05 10 15 20 255 30 35 40 45 50 55 60 65 70 05 10 15 20 25 30 35 40 45 50 55 60 65 70
0.3133 0.333 4 106. 4
] T 50125 4.8799 97.36
) 1.253 1 1.145 2 91.39
0.3133 0.271 4 86. 63
05 10 15 20 25 30 35 40 45 50 55 60 65 70 05 10 IS 20 25 30 35 40 45 50 55 60 65 70 e 5.012 5 4.885 6 97.47
t/ min : : :
1.253 1 1.135 4 90. 61
e BB AP .C : LD es .
A ZEMHE; B B ELHS;C FAMAL;D. FSEE4E; 0.313 3 0.286 9 91.57

E Z=AMHELGE 2 AMEL; 6. S mE AR b H S 250
YU L SIS ). S AU K 3 2l 4
Hedh s L S 25U B

Bl 28 3 5 52y Bl UPLC 4]

Fig. 1 UPLC chromatograms of blank sample and the samples

contained Rg,

mg - L7';Y,, =3 232.6X —172.08,r =0.999 8, £k
JEFE 0.323 4 ~5.175 mg - L™V, =3 113.2X -
189.58,r =0.999 7, Z ki [l 0.258 8 ~ 1.294
mg - L7';Y, =3283.6 X -192.76,r =0.999 6,k
PEJEF0.258 8 ~1.294 mg - L™',
3.3 NEKEEHE L

T35 IRTSOR A 5 BE 25 R WL 3R 2 A % i &
WIH N5 H A% RSD <5% 455 20K,
3.4 JrikilfREELE

Dk SRS I L3R 3, MR 25 B3R B il
FRAE8S% ~115% fFHEK,
3.5 /NEURHFDKES R, Fl PEG-Rg, f5 1M 3¢ e ZHZ
HH R [ R

IR te = AUC 10/ AUC RN BTN AL 53Xt
SRR HULEPERE e > 1 AL TR T AT R
te R, EREMERRGR . 119 R, 78 13K S 5 41 21 43
AiH) AUC RS AN AL AR A L 2, 2%
PEG &HiiJ5 , Rg, X 4% 24U #1116 22 009 K T R A8
R, I 250, B34 > 1,3 W] PEG 1815 )5 X 4411
B i PR 1) 1 R, E U B L U R PSR

301

SR

M3 i3 & Jii i I

AR

K2 /N ERIKE S PEG-Re, Ji i 2 K 2 A HE [ 205

Fig. 2 Targeting efficiency of Rg, in rat plasma and tissue after

intravenous injection of PEG-Rg,

- 1749 -



5537 B 1229 @\q:g]q:zg%&:,ﬂ@

Vol. 37, Issue 12

2012 46 H C_ch/ China Journal of Chinese Materia Medica June, 2012
4 itig TR L PEG BB, $2 = 259 ) 0 ik ok

PEG-Rg, 7/ BUR N 25 41 4L AUC K/ I e
R EE IO R 1 R BN 9. 21, R &R
Bk 26,31, fili#t ) 2408 3. 31, £ PEG-Rg, Xt
IFVE SR R ) e Fe k. A S Rg, K
AIFHR I R ECR 1,628 > 1, 1] LIAF 458, 5 PEG
i Z 1 AH L, PEG-Re, X T 2H 4L A% #8 ) 16 45 P 14
iR B4 [ FsF, o B it 2 8 A ) 308 % P A A ) 08 i
IERON =R RAOE W CIBr  Sd S L

RO TR TR HRA R AR A R
AR o TR AW, e 2 FDA L
A D B REAE PR NS 25 & R B2 —
AR R 25 R m s , ] LUK B SO0 R A O 12
Wi 2 01, A nT DU SO pR 25 ) 1 57) b i vy
LPWIRK T  FEARTE RIVE T, SE A 25 W) 15 L 19
], B i e PR R T Ak A R, RO T
PEG 22 AR, AR LIS B Re,

b B T, S kS R M G , v A AL

HiHE ) S A ZURIES B, B, ISR, M

i A Z AT Rg # e PRI T T4 #3595 %
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Tissue distribution of ginsenoside Rg, before
and after modification by PEG

LIU Mei, WANG Li, HU Kaili, FENG Jianfang "
(Murad Research Center for Traditional Chinese Medicine Modernization, Shanghai
University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract] Objective: To investigate targeted distribution of ginsenoside Rg, in mice tissues before and after modification by
the PEG. Method: SD mice were randomly divided into two groups and given Rg, and PEG-Rg, by intravenous injection respectively.
Their samples of blood and organ tissues were taken at different time points. The content of Rg, in samples were determined by UPLC
and used as indicator to observe the targeted distribution of Rg, in mice tissues. Result; The AUC of ginsenoside Rg, in tissues of the
Rg, group were in the order of liver, kidney, lung, heart and spleen, with the liver targeting coefficient was of 2. 01. While the AUC of
ginsenoside Rg, in tissues of the PEG-modified group were in the order of the kidney, liver, lung, heart, spleen, with the liver targe-
ting coefficient was of 9. 21. Conclusion: PEG modified Rg, can increase Rg,'s targeting selectivity to the liver, kidney and lung in
mice.

[ Key words] ginsenoside Rg, ; PEG-modified; distribution in organs
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