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Weaem', T, mAK, B, hiaa
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Research on Contents of Radix Ophiopogon Japonicas
Polysaccharides MDG-1 Changing in Rrats Gastrointestinal Tract by HPGPC

XIE Hua-tong', WANG Shuo', RUAN Ke-feng', FENG Yi', XU De-sheng’"
(1. Engineering Research Center of Modern Preparation Technology of Traditional Chinese Medicine ( TCM)
of Minisiry of Education, Shanghai University of TCM , Shanghai 201203, China;
2. Shuguang Hospital, Shanghai University of TCM , Shanghai 200003, China)

[ Abstract ]
polysaccharides MDG-1 in rats by high performance gel permeation chromatograph ( HPGPC). Method: Labeling

Objective; To investigate the contents change after oral Radix Ophiopogon Japonicas

the MDG-1 and detecting replacement of fluoresciniso thiocyate ( FITC) then using the HCGPC was in order to
detect the contents of MDG-1 in stomach, small intestine, large intestine. To the various parts of the
gastrointestinal tract, the stomach were given different doses of F-MDG-1 after pylorus ligation, then suture
abdominal while contents were immediately harvested at times 1 h postdose; the stomach were given doses of F-
MDG-1 after pylorus ligation, then suture abdominal while contents were immediately harvested at predefined
times. The small intestine near the bottom of the cecum were ligated after small intestine were given F-MDG-1 from
duodenum near the pylorus then suture abdominal while contents were harvested at predefined times; the large
intestine near the anus were ligated after the large intestine were given F-MDG-1 from end of the small intestine
near the cecum then suture abdominal while contents were harvested at predefined times, all these contents stored
at —20 °C until analysis. Result: The F-MDG-1 in rats stomach following oral administration at different doses of
F-MDG-1 after pylorus ligation were described with a degradation model and indicated that F-MDG-1 increases the
decomposition along with the dosage to reduce in the stomach, while after oral the same dose indicated that F-
MDG-1 increases the decomposition along with the time, but the determination result showed that the content
unchanged after pH was adjusted to be neutrality (7.2). The small intestine and the large intestine metabolite
process indicated that decomposition of F-MDG-1 increased along with time. Conclusion: The combination of the
FITC prelabeling method with the highperformance gel permeation chromatography was confirmed and tested and
was feasibile. This methodology should be helpful to other polysaccharides research in gastrointestinal tract. In this
study, F-MDG-1 was not decomposition in stomach and mainly metabolism in the intestinal tract as a result of
effects of gastrointestinal tract condition and bacterium together.

[ Key words ] Radix Ophiopogon Japonicas polysaccharides; MDG-1; FITC; high performance gel

permeation chromatography (HPGPC) ; gastrointestinal tract

Z 4 KA A BHIT B R R YY) 2 4 Ophiopogon
japonicus( Thunb. ) Ker-Gawl. By H 3 4R , B 3% BH A=
LI T O 08 DA, FH T AR T 0 B R G, ok O
MR, s TR, N ETE R O R IR I R A A2
A ZHE MDG-1 J& )\ 22 2 vh o) B ali Ak 43 2 /Y 24— A
XF o315 B B-D-2R BB, i 24 B2 F S R W
F IR 22 4 Z2 4% MDG-1 BEA8 A IR ( DM) K BRLY
28 ZRMZRAER, B BA — & 1B sE1EN,
FOAE P AT 58 95 N2 3 2o 30 10 1 40 i 4 & (Leptin)
IR 3 SE B (TNF-o) S B0 A2 309697 4 DR
e o
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W T 20 24 8l 2 o T 1 BT I AT g
NCEL7/E e N CIRVA SN 37 A7 A o
W T A A A ) 5 0 22 R T A R P R ) 5
FoAfth 2208 LA K 22 0 00 i 42 073X 2 RE R S A A9 52
HVESEIN R ik R R E L TR R, AN BE
[l s 00 5 AR ™ 1, 1R A4 BB, Gk K E MIDG-1
DR e A o S ST — o R B e T R i | REHERR
PR T U0 AT RO JEOE 24 1 R fige 7= 4 B9 e
SIHT T ARWESE TR R SO0 BRI (35 1k
(HPGPC) , W% MDG-1 1 1§ iz i N 19 & A2 4k, &
WA ZHE MDG-1 11 IR B B pL ), Sy itk — 25



AR , 45« BEIPE (T R AE 2 & 20 MDG-1 7 K U H il & i L

BT R AR KA, OF R Anfal BF 5 2 B 25 4 0 R
JEE B W iE N ARSI 2%

1 #R5FZE

L1 Zh¥ SD KK, IKE (220 £20) g, #EH:, g1
R 22 BE g sh i B sy b $2 4k sh Az =8 T
JE+ SCXK(37)2007-0005 . 4 5 T SPF K 5h ¥ s ,
FiR(23.0£2) C XTI (55 £5) % , Y6 HERH
12 h BIWE 38 % . b id itk o 1 1

1.2 ZiYALES A X4y F B ¥ — 1 MDG-1
(A, 205 >98% ) , F AR PN (FITC) (£ H
Sigma) , 47 Jie B 1 HH XF 43 3 £ DO-D8 (1 [ 24 i AE
Wy R R ), AR (28 A b 2 R A BR
ONFED A HTAL)  MeRE (R — ) bl , T
BT AR B (B 25 4 B AL AR A B A AL fh 2
ali) | HoA R 2 Rtk 24l . F-4500 B 585 40 6 6
JE£i1 ( HZ Hitachi) , Agilent 1200 %Y 5 &% W AH (1%
I (EE Agilent 24 7)), G1321A 5% S 46 W 2% ( 25
[E Agilent /A &), Waters 2414 I 75 200 W A0 6 3% (X
(L E Waters 2> 1] ) , Waters 410 Bl 75 2246 M #% ( &
[E Waters /A 7] ) ; {4 7% # : Shodex Sugar ks-802 &I ( H
ABE AT T.) s XW-80A AUSE IR IR & 2% ( L1 BE R K
SALER)T) , DK-S24 Y At $AHE T K 78 B (RS
WAABRAT) ,80-2 BB UTEML (1T AR 28 4
) ,SK5200H AU 75 4% ( L B8 A AL RS A BRA
), KBV (IR M RS2 56 sh XA T ) .

1.3 MDG-1 fric =¥l s WU & 25 MDG-1
0.5 ¢ FHIERE P, MA S5 mL & 5 juk e iy —
SRS VR, I 2E % R R A S A RS AR
B RR PEOL R (FITC)0.05 g F1 T B~ A R %
10 WL, €% B, e IR A # IR 2], A 95 CKik
rhofE IR N — Be il e BOH R B =R, A
45 mLS LN AN JC K 2 B, B0 30 2% B W, A
UUVE B R FITC 58 YR i0 1Y 2 4 Z Wk o 1) DL€
A 50 mL AR AR R JEOK 2 B, R R O IR E
B ic 224 DT UE 2450 43 BT SR B A R Y T8 K 2 T
WL LR R TR, 2R A
BEVE O WK , B UUVE W R T I 15 F-MDG-1, firfs
Fric ¥ i R . 9O0, 5T oK,

L4 Zekric ™ot @it WaOtirid =) F-
MDG-1, 3 fif T alizk v, % FL R 4 R 59 K i
(RE=Ei P

L5 GRS B A 1% MDG-1 5 F-
MDG-1 {RA& Wy 4 B DL T 335 2% 18 dF FF , b A 03
Ko 2%t 8 % 4% 14« 8 3% A= Shodex Sugar ks-804,

Shodex Sugar ks-802 ; ¥t B 7K ; i i# 0. 5 mL-min -t
PGP A WOR P A 495 nm, K G 515 nm;
HE 30 C
L6  ZOthric ™ ¥ B il E .
L6.1 FOu@ig szt Wl 495 nm, K 4f i
£ 515 nm,
1.6.2  FITC #p o il £k 9 22 1 RS % Fk L FITC
6.0 mg, il A 6 mL JC/K C WL, S8 5 FH 2K 7 B
Be il g 6 mg- L™ FITC %W, 1 R b I 4 T8
Bt 25 B H R B 0.05,0.125,0.5, 1.5, 3,
6 mg- L™ AR R . 9 0% 43 o 6 BE T 9% O i)
BEAE , AR G A b, ot 2 e B O A A s, 4T
AR AR 2
1.6.3 F-MDG-1 WYL K% AR 3 A4tk
ff) F-MDG-1, Bl 20 12 mg- L™ i T, 56400k
O BE TN 72 5 6w I AFL , A9 5 A v il 423 5500 i
F-MDG-1 ¥k )&,
L7 ZOLERICY F-MDG-1 1Y i R BE I 2 & (1%
o3
1.7.1 3% 54 {03%F Shodex Sugar ks-804,
Shodex Sugar ks-802( H A WA T.) , s #HK , i
0.5 mLe-min " FEJE 35 °C, #EREE 20 L,
1.7.2 bpuedh e iyl s o0 0 AR A A 17 AH X
3 5 X IR (DO-D8) £ 10 mg, A T 40 7K i
W2 10 g+ L™ BUBREVE L, JERE o L 10 g X 43
TR g AR L B I TR] S AR AR BEAT bR o it 2
HUE VRS
1.7.3 #HWHECH AR MDG-1 55 F-MDG-1 £
2910 mg, 53 BB ALY K 10 g+ L1 AV, 2 R T
SE B P B I )2 A bR 2 75 07 R, THEE AR 43
ke
1.7.4 BHEANEYNIOCE B E
Ll iE N4 20 1 g, o3 0l 1 3 o 7K 58 03 i B AR
JR e Ug o BRI Ak S K B B IR AT, it B A 3 IR
IR BRI T, R AT
1.8 MDG-1 BN & A2
1.8.1 J%E B W MDG-1 & i 5 AU A7 AH M Y
A ITE RN YR S AL SD R K B4 I 6
w1V H 2GS H,HHS B S0
12 WEE AN EEK, il a4l H i )e , 25 B &
H 257 /KiE &, 4 25 H 4 1 45T F-MDG-1, 533
2.5,5.0,7.5,10,12.5 mg, 7 1 h BPECH KR E
PN ARG Jf bk 8 BE G 0F . KBS IR Ik
FEOP RV IE A U, A I IR - 20 ClCE o D E H K
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VR TR —E KR, 0. 25 pum R VB S
HERE
1.8.2 B N MDG-1 i) 5 AR5 47 S A0 OGPk 1)
BTN PR AL B SD M K B2 B 6
M, HE T A RBHAS A, FHS B B2
12 WS AN ARk, s Blss4L B )E , = A4
O TKE &, B L 04T F-MDG-1 2. 12 mg,
S3AE 0,1,2,4 h I B R EUW E L NS G,
JEoh gk E BE, BT, KA IR Ak 74 Ve S it
U8, G I IR - 20 CCOCE DU E TR W R, B
B2 — AR ,0. 25 pum ARG R S HERE
1.8.3 k&M  fi%4E Shodex Sugar ks-802 ( H
A% BT T) W SAHK, i 0.5 mLemin ™", AR
35 °C,#FFEHE 20 pl,
1.8.4 JiikLEIE%EE WEER 12 h 5 K=
BN, o O 5 B 1) B N 2 1y, 435l
A Gl K — 2 e BE 1) F-MDG-1, it 8 %25 1 E WA
WIS & F-MDG-1 (8 N AW W, 7 1.8.3 {4
AR, AT 25 0 i) HPLC,,
1.8.5 BHHNAEWHMRETEMLNH & K
FREL F-MDG-1 2. 00 mg, LA%S (1 8 W i 7, B 6l g
2.00, 5.00, 10.00, 20.00, 50.00, 100. 00, 500. 00
mg- L™ R AR JERE S5 10 5 B 2 PR i Y 0
LA (C) R As b, W T R (Y) G AL BR
I (1/C?) /N T 3k A7 [0 A, SRS 1 46
MY=
1.9 MDG-1 i i i B b i 5%
1L.9.1 /Nash&irik XNAYFE G AL # SD Btk
KR4, A G254 3 4,546
Ho 250712 h B8 AEOK, Hei k. 2Bl
ISV S 45 245 J5 S B 43 00 25 L 8 TR BN i oK i
A TOKE R, HAH S T F-MDG-1 % Wb
L PHITE 1,2,4 h BU S5 L3 5 B N A it
JE /N RE SO, # A IR Ak SR S
oHUE A IR - 20 CHCE . D E AR R R
Wi B 2 — B AR AR, 0. 25 wm P8 55 U8 5 HERE
1.9.2 KB 25056 KNEYFE AL EE SD HEPE
KW 4 H, 25 HH 1 A2 3 4,454 6
Ho 250712 h ZEEAREOK . G2k . 2/hh KR
Ui #1814 247 I S B 43 S8 LN oK e B R T oK
AL &R, S HA D TRE &, HAHAL T F-
MDG-1 ¥ S &, 73 5I7E 1,2,4 h BUH S5 FLER 45, B
WYL JF sk K EE , & 0F . W& I stk
TR L UE A IR - 20 CHCE . I E AR
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VA WRUA O, W R 2 — E AR, 0. 25 pum i G 8 S
1.9.3 i fmiE 54 (4% Shodex Sugar ks-802
(HARM AR T) W EAR/K , J#E 0.5 mLemin ™" 4L
i 35 C L,k 20 pl,

1.9.4 JrkLmik%g PSR 12 h i RREH
JY N2 W, SBORE 45 S5 ek 64 i N 2R 2 Ay, o i A A
K K —E W JE 1 F-MDG-1, Bt & 8 =5 F/Ng NS Y)
W& F-MDG-1 /YN N2 W0 W, 1 Bk 03
FAFE, MAS A& FE M B9 HPLC

1.9.5  JziE WAV RS AR E TAE I i hl & K
FHKI F-MDG-1 2. 00 mg, L2 11 i 98 o #5501, I
A 2.00,5.00,10.00,20.00,50.00,100. 00, 500. 00
mg- L™ R G0 He B 0 5 B N 25 0 R 00 0 T B, LA
U (C) AR bR, W TR () Sy A B,
1/ C) Fie /N TRk AT [ A 3153, SR A5 .46 [l 15
itk

110 Geibsarik  BORSR A SPSS 17.0 % i #cft
HT TR EE UL 2 £ s ROR, P <0.05 A
ZESt o

2 R

2.1 FEXZHE MDG-1 [ 5Ohric =) 95Ok i
W 1,2, AT, F-MDG-1 B 55 K 56 &
AR P A3 o 497,521 nm, {H A8 5 Rl 72 i
FErh R B, ML P R 495 nm, G K O 515
nm [, W e bR e, TP i o IR S e B en/
em & 495 nm/515 nm,

1(EX)

2632 /

n /

244.4] \ \
N 3492 \
L / \R; / \

200 300 400 500
A/mm

Bl 1 F-MDG-1 {8 % it

2.2 POURRIC S AW FIW F-MDG-1 75 AH 5 1F
S WA B S 1 MDG-1 R UL St i B, R
Pric s, WA 3,

2.3 FOLhRIC ™ Y B B

2.3.1 FITC FrifEfi gk i sk FITC B2 W {8
DL FITC ¥ B2 (X) St AR A5 , o W AE (V) AR AR, 2R A4T
LRI R TAEMZ . A HEN Y =1486.1X +
225.31 (r=0.9975) , MREIRAEMLZ, FITC 192k



AR , 45« BEIPE (T R AE 2 & 20 MDG-1 7 K U H il & i L

1EM) ’—“ 521

‘ \ N
| /

L L
300 400 500 600
A/mm

B2 F-MDG-1 B& §f %

I

|

Y

N
260 280

A/mm

||
/
0 220 240

300 320 340

E 3 MDG-1 5 F-MDG-1 E&#x it

J& -~ 0.05 ~6 mg-L_lO

2.3.2 HUUCBEEFEE MDG-1 AHXF 43 F i &t LL3 400
J144 FITC A4 4 F J i DL 389.89 114, ARt
K F-MDG-1 HUREEZE R W3R 1, 45 R BoR, T H
R FITC-MDG-1 7 1. 33 mol: 1 mol, HUALEE (d.s)
ARUTF :d. s =3 400C,/[389.89 (C, -C,) ], =&
i C, i F-MDG-1 W] 16 W JE 5 C, Ry S bm o il 26 )
JE S5 B F-MDG-1 %Wk

#1 FITC-MDG-1 FERRRE(n=3)

F-MDG-1 4t 5 PR T R E SD
20091003 1.366 1
20100109 1.203 5 1.3300 0.1129
20100402 1.420 6

2.4 FAZHE MDG-1 (5 3Rk I 535 i

2.4.1 X FRERARMEM L LU log M4 T

J i A A A, A B B [ S A A A, R AT il 2k B 0L

& IS TR AR vE T ARk R Rl
LogMP = s — 5.09¢ + 002T1 + 2.22¢ + 001T2 — 4.82¢ -

001T3 + 5.20e-003T4 — 2.23e-005T5 ( R =
0.999 7)
48 LT, I R R S e LA
2.4.2  bRICHTE A 4> B E 45 R MDG-1
I F-MDG-1 43 I3 FE S5, 30 5% P B B R) o 4 BeORE %
O3 F AR E TAE 7 B AR X o 7 i, 25 R
7N AR IE S AH XS 4 i i AR W iR A8 4k, MDG-1 #H
X4y F i & 2 916, F-MDG-1 43 173, 45 5 #5 B
FITC s 2hbric 8 MDG-1 |, UK 4,5,
2.4.3 HipiEANAEY MO % F-
MDG-1 (15 6 € 335 2% 04 3 Bl i B . 45 R R, 76 I
WA, B K 8 200 K % WY 65Ok

;
/|
&

E 4 MDG-1 XS FREME

Jﬁk

20 25 30 35 40 45
t/min

5

o

T T ASEEEEsEssEsasas ey |
0 5 10 15 20 25 30 35 40 45

t/min

E5 F-MDG-11834FREMNE
P
2.5 MDG-1 H 4 & ®A4k
2.5.1 LmEMEEE BHNEWNBEEY AT
F-MDG-1 {2 .
2.5.2 BHHNEWHEMRETHEML D2k E
C R REAR bR, 0 1 AL Y LAk bR, AL (1/C7) JRe /s
THRE AT AR ORI EHA BT R Y =
2939.7C +18.887 (r=0.999 5) . R4 k7 fi fh £&
FITC-MDG-1 FJZHEH N 0.02 ~5 pg,
2.5.3 JrEMEE S PCRIE  F-MDG-1 B A
FEW T 0 ARG 5 E R Iml SR I g 5 R R R4, UL
%2,

£2 FEBTEMELENRE (x+5,n=5)

A [m] i 2% H [H]KG %5 B H R % B
/mg L~ /% /% /%
5 97.8+2.4 2.4 2.0
50 98.5+3.2 3.1 4.2
200 101.8 2.7 1.3 2.3

2.5.4 Zimtiide KRB ORI R4 T F-MDG-1
(2.5,5.0,7.5,10,12.5 mg) 1 h J5§, 45 B B Rk %
Y5250 R 3, MDG-1 76 5 N /Y 43 fift 38 1 08 2
HmE 12.5 mg LUF, & & 08 A, W 45 R %R
3,0 ML W E 6, K H MR 4T F-MDG-1 (1)
HON 2. 12 mg, 43 A07E 0,1,2,4 h Bl 5 AP E
i, 45 0 R B A I ) RE A 0 A R A
SRR 4 R L IE T
2.5.5 pH ZEfLX} B W F-MDG-1 & &t I & 5 i
P& 45T F-MDG-1 (2. 12 mg) J5 43 # 0,1,2,
4 WG BB NAEY pH TR 7.2 J5 I E R 4
REREGERWHBA L, G580 ES,
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%3 FRLHAREATHSBUELER (ry)

S/ mg 54/ mg
2.5 1.558 +0. 059
5.0 3.549 £0.131
7.5 6.114 +0.288
10.0 9.577 £0.264
12.5 12.6 +0. 151

®4 FRKBGHEBENTWLIENE

I (8] A%/ mg d 4 2 Sy /%
0h 1.993 94. 00
1h 1.494 70. 47
2 h 1.322 62. 36
4 h 0. 849 45.00
15.0
12.5
g 10.0
E s
=
#® 50
2.5
09 25 5 75 10 125 15
D/mg
E6 AARABAANEBNTYESENEME
2.5
2.0
o0
g 15
=
1.0
#
0.5
0 ]
0 1 2 4
t/h

B7 SHFAEHEAENFTYSER ML

x5 AERBHEBENFYWET pHEFEEEENE

I []/h WA i/ mg di R/ %
0 1.993 94.00
1 2.105 99.29
2 2.02 95.28
4 2.129 100. 4

2.6 MDG-1 i N & &A1k
2.6.1 JrkEErEEE SRR, BNEY NI
PEW A T 48 F-MDG-1 43 &2 .
2.6.2 JHENAWRSREET/EMRZ kN
ZYRE i TR, A2 DR BE (C) g s Ak e, U THT
BLOY) DA AR, AL (1/¢%) fe /N — 3 3 ik 47 [l )4
PR, RS ELRE AR Y =1 320C + 22.528
(r=0.999 9) 4% b #E {1 £, FITC-MDG-1 fy £kt
T 0.02 ~5 pg.
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2.6.3 JrAEEE S RN E  F-MDG-1 JjiH
WA J5 Tk 00K R L el U R R I AR
%6,

£6 FHEMEEMERENE (ves,n=5)

A it ENES H v A 2 H A 2% 5
/mg-1~! /% /% /%
5 93.5+3.8 2.0 2.5
50 102.7 +3.9 4.6 3.8
200 96.5+1.7 6.4 5.7
2.6.4 NpNE ARG L 4T F-MDG-1

JEAE 1,2,4 h & 5 B 25 B R B 4E K 78 /N i 18 T A
) MDG-1 i 32 Wik /0, BT AR 14 2. 12 mg 3 /> &
0.61 mg, $2& 7~ HAE /N D9 9053 o I o &5 51 O 3%
7, LR LA 8

®7 FRAHHENGAENEBAUE (v 25)

t/h 5 &/ mg /h 154/ mg
0 2.12 1 1.14 £0.15
2 0.78 +0. 11 4 0.61 +0.10

0 0.5 1 1.5 2 25 3 35 4 45
t/min

B8 AHERRNENGARNEBELME (vesn=5)
2.6.5 MDG-1 KW &mAfbeintihige 457 F-
MDG-1 J57E 1,2,4 h & &t bl 25 B 0] 09 2E K, 76 K
NI A5 B MDG-1 (1) & 3% %7k 2>, 43 0l ok 2012,
(0.68 +0.17),(0.61 +0.18),(0.36 0. 08) mg, 4%
7 HAE R M o9 0k A ff o I 45 R L3R 8 AR b it £k

WIE 9,
R8 AFAAHHEXBENEDESENELER (v £5,n=5)
t/h 5/ mg t/h 75 5/ mg
0 2.12 1 0.68 +0.17
2 0.61 £0.18 4 0.36 +0.08
2.5
T, 2.0
215
210
SES
0

0 0.5 1 1.5 2 25 3 35 4 45
t/min

B9 AHBEARREORFEANENEETUME (v25,n=5)
3 it
HEA BRI, 208 578,
FESN P W R RG22 ER
T 2 B Al LT T i R Al R 1A A B DR G
WHHA Z R EE I HBRWAR o, B WA
TN b 2 M A G I S R R TR . R SR



AR , 45« BEIPE (T R AE 2 & 20 MDG-1 7 K U H il & i L

A 4k IR, UV, GC-MS/MS, LC-MS/MS , EMI-
MS,FAB-MS,NMR,CE,CD, AFM , X-{Ji} £k 2 5 fit 5 45
5 AT E AH AR MEM NG N oy T — 5 —
FEIRE) A sl G e AR L . BN H A XS 24
I3 A A RN A R T SRS M kT (B
X5 B I 22 i 2 e A DL

MDG-1 2 A 2 4 v 43 85 19 29 — A X 23 7
JoT B Z2HE S EA 43 A A, 2D AN RIS S A% 3R AR
DT 534 S FBE AR S B 28+ MIDG-1 (1% g [] A X6 43
TSNS 000, A X 3 5 B fE Ol 4 800 (Mw ),
B XS 7 7 i dE (Mn) 3 400, J& T B-D-SR R,
PL2—1 3% £ 1wk i B SRS Oy 3, P24 2. 8 A F2 5k
BeAE EA—A Fraf (2—6) Fraf (2— 3 32, o Jit 3
5 a-D-Gle i . FHERYOCE (FITC) TERME: 5%
FF &S MDG-1 FHZ5 5, % T MDG-1 i —
ZHHRGY, IOk E R AL S Htam =,
FITC #% 47 7] BE % 4 76 MDG-1 ) K ¥ B 52 5 L,
MDG-1 7E5E AR L |, TC 5 OE B L , bR id Jm W 1
ex/em ;497 nm/521 nm A H H R A K, HE X
SRS A, em 7 515 nm 4 ETE W W, 75 & 2¢ 6
P 1) o A0 8 6 45 o, BB % 515 nm 4 Sy K 5 D
Ko g il A, TE AL + ZHEAERIATT , B
FITC 28 Z M FE HEAT 9 6K, I T 96k, $& R
FITC 4 #l #E F1 22 0 A W B, p otk 63 A) 4 e MDG-1
SEA ARG b TR A DL D0 45 S i o i 1k 2
BT RAFOR BT R 58 4 RN FITC 2 MDG-1 A 2>
X 45 7 AL S R T e Y HE R T

Ve T A W) R AN ) pH Y PBS 22 vhif,
SER LR AER A5 FRE S SR O AT I 1, S AN
() i B2 1 T IE, 7 A 0 M 5 AR, DTG 5 B0 o 45
PR 2SR 5 [, B0 A Rk B2 AN [l L vk i 25
Pl R, 7 AR T R DR /N AN AR (], T8 R 1 T
T8, 0 B JEL DR ] 8 02 25 1 RE il o 2 R H Ay ) I,
PBS AR T HL B, A (] v BE AN [ 4t U R i
BREARTR] DR 7 A 7 MR O ful v R R ) A A1
AT HEBR T3, X4 5 2R A7 1 W) 28 b 23S R0 H o
A LT ) BT R AT OLUE L >R TS [] AL TE J ¥ 10 Sevag
2 BRI LU TCHLER DT 45, 45 R R Sevag ¥
ANBESE A L BR T , BT ik v 2 0 2 AR, B
KEFIRF] 60% , 1 JoHLER T UE 25 B T A/ JE L L
o R, HE DL BR, B R SR A5 R A T, R
Tris WA 20 AH , 45 R 7R AH ] B9 FF & 8 B PN 4F
(7] B Xof €8, 335 A 1) 3 B K o i I TE X 22 Ui 50 A gk
B 525 B E R Al K AR iR sh Al 1675 58 id e

PR, TR e HAE A TP A F-MDG-1 )5,

o3 B AR FE B K B IR ISR D K o A

R 5 660 RE h E AT 8 VR Rk g, R A R

o IR SR At VR S WORE €535 v B It 3l AH
EREE B T KB MDG-1 J5 , % AR T R k47

TWEEE. 45 R B, 4T M R A F-MDG-1

(2.12 mg) , i 25 W) 7% S A 3E B8 i R] 9 4 4, Hovk

JEH O h 19 99.65% N[ 5| 42.45% . Wi 7E 45 T A

[ i (2.5,5.0,7.5,10,12.5 mg) F-MDG-1 J5 , 1

1 h BOA R R 2 i A A LB 25 250 =

Hommi g, A48 7 12,5 me 5 1 h il 45 2R R

JUPAEME . BT E R, F-MDG-1 L4

A 1Y FITC 7ERRVE ST HAPOG R A T [, 5 20

FE LSRRG o 7E RSS2 5 A K F-MDG-1 i A A

T HE W, s S A8 AR, W AE A NaOH %5

WA HCL J5, ot m A6+ 2 1E % K. A

R HoRF 28 5 & F-MDG-1 /9 '8 N &% pH 4

TR (pH 7.2) J5 e, & iR UL i AR Ak, 4

RAL/R, F-MDG-1 7£ B WK 52 30 5% J 8 (B Y 5%

Wi, 1 B N AN B i o
3 HRR 45T /N K F-MDG-1 J5 £ 4 h J5

A & By /b 45 R R, MDG-1 7R )17 18 N 45 il , He

F= B AE K, A8 2 AR e LA AT o 1 5

i) P] 2R 3 AN B A, HC At PR AT BB R e T T N PR

Ko A A [R) VE T 45 2 .
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