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CRBEAREGERE HH S RAREEE
RUWEEAIBOEFRRE. RITEREEH 3 E
ZRBEFANXERS, KEEZHFZTHRET &
Pk ATP AR EHRE BRI RS, A A
BB SO Ik BRI F L A6 Rk ATP &
REE.ARRER AHEEEE LARTERE
S8 ATP 487 HFCL g%, R AW,
BEBE R A IR

EHRERRAUAGEEATERERAR
EHELREA EHAREHNEARNSRIE
HE 0 FReB A2, R ¥ HFCL MRER R B, 1
# HFCL W, R#E A EMMIER . 2 REHAEE
H—BTHEPHRAGAFERAMBRLR HXTH
REARSTEANEYEDEBR, yEBEAZ
0 L B 4 F HL SR LR 4R .
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# E.Bf BIREAKEEE (ray cartilage glycosaminoglycans, RCG) BIIRE . 4B 5 4ifb 77 36, F W 4 #3t
HAEYEE. Ak RALKRIER ARSI, BEE, Sephadex R AENE SARBLAKEZH,
g HPLC BERMM A FHRBENR B SGET Lewis MR/ BAEN W LB 4 H4EEERK (Saline) 4. R FH
# (500,250,125 mg/kg) SLAK D LA FBEBM (CTX.60 mg/kg) A, MENFMBEKER LRMEEK
B HERREEWEBERNER, R AR LEREITEMEALAMOLEEFE MVD), kA RT-PCR B
BWALSMEARLERKEF (VEGP) B2E%X. R £ HPLC R, AN NBE—Z W HRESHH06E 99% U
L AYBRHERNERER, 5EBBL KA REREFBADRNPEERKBR TS, FRENEE WHY
MBEEBBKARKRERBE (P<0.05.0.00); SABBKALE TAKESEERNEL MVD BER .
VEGF mRNA RiAKFRBEFRMK (P<0.0D), it MAKEBZHABMH DR Lewis il R R WE KM%

B o 3 77 0 5 B 0 I TR AR

XA MAKEEW; Lewis Iifl; MMEHEE MVD); EARERKETF (VEGH)
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Isolation, purification, and biological activities of ray cartilage glycosaminoglycans
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Abstract: Objective

tivities of ray cartilage glycosaminoglycans (RCG). Methods

To explore the methods of extraction, isolation, purification, and biological ac-

RCG was purified by guanidine hydrochlo-

rid extraction, acetone fractional precipitation, ultrafiltration, and Sephadex column chromatography. The

purity and molecular mass of RCG were measured by means of HPLC. The model of mouse with Lewis

R B 3 : 2006-01-05
BEEWAB UTEHFTFTEEEPHIE (202173371)

EEMN B RA969—), B, ITHMABIEEH. BL, FRATONRRAGYFEL.

Tel: (0416) 4140066 E-mail: jyguobin@126. com

»BIRFEE & F Tel: (024) 23256666-5319 E-mail: lizhijia@263. net



% %% Chinese Traditional and Herbal Drugs ¥ 37%4% 8200658 B « 1211

lung carcinoma was made, the experimental mice were randomly divided into normal saline group, RCG
(500, 250, and 125 mg/kg) groups, and CTX (60 mg/kg) group. Tumor growth states of mice were ob-
served, tumor growth curve was described, inhibitory rates of primary tumor and number of lung metasta-
sis focus were measured; microvessel density (MVD) was quantitated by immunohistochemistry using
monoclonal antibodies of CD31; the expression of vascular endothelial growth factor (VEGF) mRNA was
determined with RT-PCR. Results Using HPLC, a single glycosaminoglycans with molecular mass 9. 7 X
10* was collected and its purity exceeded ninty-nine percent. Tumor growth curves in RCG groups were
smooth compared with saline group. There were significant differences of inhibitory rates of primary tu-
mor, number of lung metastasis focus and MVD between RCG groups and saline group. VEGF mRNA ex-
pression levels in RCG groups were reduced significantly compared with saline group. Conclusion RCG
could effectively inhibit the growth and metastasis of primary Lewis lung carcinoma in C57BL/6 mouse and
angiogenesis.

Key words: ray cartilage glycosaminoglycans (RCG); Lewis lung carcinoma; microvessel density
(MVD); vascular endothelial growth factor (VEGF)

ALERHFHESYT REAN KRB THR, &R
(SRfrf B), 48 (Dasyatidae), BBEREEEA.,
B(REHNBEH Rw{ XA, REBEAR,
ERE%  EEEL, DAEET . BEH L. BKA
HEAER RAEH EIRER". (BN BHYN
KB RERIVEN—MEERLNBESEGH
S FEHRBHARASEREGERRBEEOE
BRARSAERAR. BRSHEE-LKH—-TEL
ERMSHIEMMERREREEERNE RS
FhEY. UENHRERA, BEAZHEHAREH.
HMRIAEE AR R B A AR S %
FEHEEEMAG AP ALK E R R, X
AETFHAKEFRNESEETRR. 485414k,
SHENTHAEYFEE.

1 #E55ZE

1.1 Me.rawaEMNTK=A8, 28 MNEHE
HARF R PLHEEBHZLE NI Dasyatis
akajei (Miiller et Henle), C57BL/6] /MR, 1§ iE % »
hE 18~22 g, PEE#*R¥EXRIANYHRITR
i, S A HIES SCXK (X)) 2004-0001, Lewis i
Rk, B R R B A Y B I BT R At AR AT
S F R B Dextran T £ 5| Ei R ¥ 5% & , Pharmacia
ATl =#.Z 8 .DMSO, Fluka /A8 ;CD31, Il A
B KEF (VEGF) 8 7R b ik K 55 4 4k il
&, mE P S EDBEARRSE AR R BB
(CTX) , LA fE B B 250 6] s Trizol 5. 514, £
EYTEEARRSF AR RT-PCR #FA &, £
EYTERCKE AR R AR E ™0
4, GL—21M BEEREEOHL, KPR EEH
T MR R ;FS010K10C BB RS, £ H Pall 24

A ARE % TR, E£E Kinetics A8 ; —86 C
BIEE KA, B A x4 FHE 50 000,1 000
e, 2% E Pall /A7) ;Sephadex G—75, Pharmacia
AT BB R, Angilant 2 7], BRBEHER
BIO—RAD1330 %, 4% Shodex KS—805,

1.2 FE&

1.2.1 #IAKREEWEMBRR. BS54 TR
ST E, MA 2 mol/L MM, 0. 02 mol/L MES
(2-N-G ek BERR) pH 6.0 MWL TER T HH
#H 24 h,4 000 r/min B0, EERAMENT S
FRE 1000 HIEBEBRE FHAEAN > FHE
50 000 FEAEABIE, BUE LR BBA KR TR B X
VT WK, BMEMSFHE 3 500 BHEA, XK
TaEN, LEBRRBMSRTE, KKA 5% Z
B EKkZB. REERBK, KRR THAERE,
HERKER. BN 10% =8 IR, BV BIEN
#,4 000 r/min B> 15 min, EHEBEX KB 24 h
J5 2 Sephadex G-75 B Ai% 0B, R 1Kk
B, AEFKERN 0.5 mL/min, BHTHRINE.
1.2.2 fIAAKEEHRESEFIMEMSFREN
FE AL AR W R AR IR HEMEX 4 T B Dex-
tran T RONE R ER 2 AR BEHBRTIE
Ko, REWE R 1 mg/mL,0.45 pm L3 B IE
11,10 000 r/min B.L> 10 min, FEBHEE R 20
pL, Fish A Ak, BB E 0.8 mL/min, & Z KR
PRI, A 40 C, DRAER KSR 2 F
REHESAEMZMEERE. DRRER
[(Ve—=V0)/(Vi—Vo0),Ve BRMABHEMH, Vo £R
KRR, Vi FR K] ME LR, L
Xt o F R B RSB AR, L HI AR i 2R AR B AR
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WML AL AKE SN ST RE, REER
X R 0 B R A 4R
1.2.3 HLBAKE X /DR Lewis it i A K 1 &
0 . B R Lewis i 10~14 d &Y C57BL/6] T8
/N, B AL BT, T A% 4 T BUB A4, e M R
B () 54K (mL) 1: 3 HE&SRE AEH
M% 1x10"/mL &M, BB C57BL/6] /AR (18~
20 g) 40 B, BEMLA R 5 A A HER K (90 mg/kg)
H L EKEEHEE. P KR E (500,250,125 mg/
kg) 4. FFBEBEERE (CTX,60 mg/kg) 4. HHNRT
ARETEMSOER, ER0.2mL, FHEMEE 2
KIFth ip B8, FEBBRAESR 1 K, HitSHEH
1, #%% 21d, BEFEE 3 RINE 1 KA/ M
BERKEHRER, B MR R, 28 ME £ K
%, 5821 KIS TER AR, B T MR fR R
BB M A KM H RO ER) , seREUE U, I
MR B T BT U R AL R B .
MEER =R XKE/2
MER=(EERKATEHERE BT ATER
B/ KA T8 R X100%
1.2.4 #LBARKE I Lewis JiifE/DBRE AR
Mm% E (MVD) K m. R4S MEHAR,10%
hHFREEE EARK AEREEEZT N,
CD31 Btk I Hi, AN BARRKREZE K
(PBS) fR# 1 5, % B M & 7B B 1T SABC &
AL, CD31 HENEARERBARS,
T8O LA I B RO M i S AL X AIRSE X, 1)
B R 5 R B 8 B X4 B A B 9 B A B 4
Ja B H4  Sr i B A BB R BB AH
BAEN B M ERE. BEETITH 6 MAEH
Fob g Aok i B B B, LS 388 AR (X 2000 T HRLEF 3
MmN ER MVDUIZR,
1.2.5 #IAKB LN Lewis fifE /D RBEHR
VEGF Rk W R A Trizol — 2% FURHALA
& RNA, R RNA £ 6B & 260
nm # 280 nm WG (A) fE,H 260 nm A HHE
HRNAWE. HBEEYTE (KB FRAH
RT-PCR X # & (AMV) #8#47 PCR ¥ 3¥ .RT-
PCR VEGF 3] # 3#: 5-AGACAATGGGAT-
GAAAGG-3' (sense ), 5-AGATGAGGAAGG-
GTAAGC-3' (antisense), ¥ B Bt K/NK 554 bp;
B-actin B|#) % .5 -CCCATCTACGAGGGCTAT-3'
(sense), 5-TGTCACGCACGATTTCC-3' (anti-

sense) , ¥ 1 i Bt K/ Ry 145 bp . R F RS HB

B TF:42 ‘C.30 min, 99 C.5 min; R )5 #4T 30
AN FEEH PCR ¥R N ,PCR RN SRR E
WF:94 'C.2 min FAEHE 1 NMER, BNEHA 94
‘C.A8E 305,55 C Bk 305,72 C 4 2 min, B
PCR =& T 2% FIEMEE K P Ik R SR
B, kA FLEBKERIFAHNEH, B3
VEGF &5 Bactin & 9 % B & 1 R R 451, U
VEGF 5 B-actin {8 ¥ %9 VEGF £k & ¥,
VEGF PCR F=HHXE&.

1.2.6 Git%¥97: R SPSS &t kb, 24
BEABBHEF AT 2450 (AVONA),

2 &R

2.1 WAKEEZHEEDBMEXDTFRE: KB
B (Ve—Vo)/(Vi—Vo) BY{E NEEARIE, LIH
X4 F B4R, BIRER L, &2
Y=—3.534 9 X+6.379 4,r=0.998 7, ZHASDTE
HPLC 2B A X frig, R\ KL B —BRAS .
MEE BT LR E S H6E 99% Db, BHER
B A 16. 40 min, MARAE B R ESRAG H A X4 F 5L
BN 9.7X10', ZEMEKFTRE ER, SRR
NE R, K o0.5% KEBEWMAGLENLE
[a]=+051.8°

2.2 MIAKELZEXM Lewis JiE/DRBEMH:
A 2ld G IEREEHENBHABRENEE
K FAEBEE KM (P<0.01.0.05), 5.9 KA REH
MNBIERBEWH R4 AN 43.36%. 26.34%,
15.10% . #LFEKB ZHENTF Lewis Sl E B
WL 4 R, A B L K A Bl B AL R K T
HZ . AHEZRERRKWB AL LEaKEFEHE
REAMBEBLNTS, ZREFBE (P<0.0D),
HRAEL. NFABERBEKMARE, £BEK
AEKMERE TaRESRsNEAEKRK
NTFABRLKATH. BB PREOCAKEZEA
MEAFR.ERAE 1, RPLEREZHPR
Lewis A K MEBREHBRMHEA.

2.3 HLEAKBEHEME Lewis i/ REHAH
MVD W#Em . B TERAOEIT RN, SEEE
KAE LaREEZEENEA Lewis fifEA
LAMVD B/, £FEFBE (P<0.0D) FR
W2, WAL AKE BRI ME Lewis iR KR
B H AR E TR .

2.4 HLAKBEZHX Lewis i/ PREAR
VEGF mRNA kM &M .RNA 285 5405
il 260 nm A1 280 nm A {HH HEH 1. 8~
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F1 WERESMAE Lewis i/ BB RER
BEBHEE (cts, n=8)
Table 1 Effect of RCG on weight of tumor and num-

bers of metastasis focus in mice with Lewis

lung carcinoma (x=+s, n=8)

HE NB/(mg-ke™) HER/e  WRE/Y% WEBL/A

&K 4.29+0. 60 - 14,1442, 12
MAREER 500 2.4340.72* % 43.36 5.38+2.69**
250 3.1640.54* % 26.34 7.1342.90* *
125 3.5540.65% 1510  9.88+2.36" "
CTX 60 1.60+0.34** 62.70  0.134+0.35**
Shmb kAR *P<0.05 **P<0.01
*P<0.05 **P<0.0l vs saline group

3.0 | —e= AEHK
B STERE DB 500 mg- kg

2.5
- —h— 41 EKE L 250 mg-kg™!
E 20| —o STEAKE B EE 125 mg-kg™!
& | 5| ¥ CTX60mgke!
gL
g 1.0

0.5

0 =9

9 12 15 18 21
t/d
B AT&EZE SR Lewis IM/NRMEEKHER
Fig. 1 Effect of RCG on growth of Lewis lung
carcinoma in mice
£2 WHHBISPHTE Lewis HE/NBRBEL MVD 1
VEGF mRNA ®i5EFM (xLs)
Table 2 Effect of RCG on MVD and VEGF mRNA

expression in tumor tissue of mice with

Lewis lung carcinoma (x-s)

. &/ MVD VEGF mRNA #3%
. (mg * kg™1) (n=6) (VEGF/B-actin, n=8)
AR K - 40.5042. 17 1. 09£0. 05
LIR:E G S 500 18.8345.95%*  0.5340.02* *
250 23.174+6.37**  0.5840.01**
125 25.33+6.77**  0.9240.02**
CTX 60 29.804+2.96**  0.6140.02**

SEEEKA L. ** P<0.01
* * P<C0. 01 vs saline group

2.0, SAEMEE/KALE AaREEHEENEAR
HBRERA M. SRAE 2. FHA4 VEGF K
5 Bactin W& KE WEKARLKARABRD,
ERBE (P00 ERALFR 2 RPLAKES
Bt Lewis FiiE/DRBEALR VEGF mRNA Rz R
HMFEEM.
3 g

M4 R (angiogenesis) SN ERNER
KRB, DA i B A B 5 b i A AR LR B R R

VEGF

B -actin

M-Marker 1-CTX 2-4##hK
3~5-#Lfa 3F £ 8 (125,250,500 mg/kg)
M-Marker 1-CTX 2-normal saline
3—5-RCG (125, 250, and 500 mg/kg)

2 AT&EHE S Lewis i/ BMAL VEGF

mRNA RiZH KM
Fig. 2 Effect of RCG on VEGF mRNA expression in

tumor tissue of mice with Lewis lung carcinoma

RIGTHRRTRN R ERED . ERRR T4
PR B IE, TR S AR A
R IR A ME AR KA AR
] BB A S A0 Y B RE A0 i 30 £ I AR AR . 1983 4,
Lee 1 Langer AR T BAKE & HiE ML
&R A BB T I 3T, FE R T KR B B T
i ST

AL I AT B 3RCE RIS B RS & RSO A
BN ER AN FRE 9. TXI0'HE—F
Wi, YE#E Lewis PRI A, BN Lewis
S B R MR PR A4 b BT, OB LS Y 3
B EREBEARUTARMENERIBER
ERM2IAR AEYEETREGREZY, MRS
WA ZRER AT Lewis iR #) C57BL/6] /Rl
PRFRAE R M 20 4%, J 08 100 R, P e I i 7
Kb, BB R BB R A RRELIETE
K b MVD, i€ B b i (L » BB S B iR i 8 A
BAER, BT B RS ERABEY ., ek
AN RA MVD B FAEBEL KA, £
LKA A ERE LEMH Lewis MiEH
L B

VEGF 2 B #i & L0 & B Z 1 8 4 A
F» BB I B A S 4 S TR SR R 1 B 4
Moy W ERRMEME . VEGF 7ER5EME
ERMSHMRE AR RS EMBERE KB
B REEEMEM, WER MK — ML R
B HE AR, A AaKEZHERRKT L
H T MR AR VEGE Rk, W T Mom i E P
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B HETME T R E KR

AREFAN HENRRSKBE—1ZE
25 SPRNERLE UM EERR A A K
BFERWEEERTNEBONGEZ— FREL
W 35— 25 O 106 %o AL 48 3K 55 0 SBUBOR AR, R IR AR
YU R L
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I 1E Beagle XIFHMAIFERR

® BVLRBSLBAHAALNGE
A pEEZHZE PEBMES KERMEFERRF, KR 300192; 2. RBAYHAKR
RBER A% EHEBH N EEBHBERELLRE,XE  300193)

W E.HN BEIRRXBAAKE-EIEKA (LC-MS) WE Beagle KMLERMUBMM AT HE. At RAVRE
REBRMEGH T ERRAES,LC-MS &, EEAE T EEX, W E Beagle REFE iv MUK 0.2 mg/
kg FRMBHNMARE. FR ZHIELN . DRRNEAKERGE AR METEREHNE 10% DA EHRR
G 24h ABE.REETXD 1 ng/mL, HEFEI X 3.1 min,Cra i (145. 074 32. 63) ng/mLtms B (0. 04
0.06) hy AUC(- K (361.104 26.01) mg * h/mL,CL %} (5.56+0.41) L/h,¢,,,% (1.67+0.34) h,Vd %}
(13.39£3.05) L. % HIEEHERE TRER AEER . BEERN SO P ERBRENE, AXFEEX.
KGR RN HREAEEIE- TR A nAKRE

B 438 .R285. 61 SCRRARIAED A
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Pharmacokinetics of anisodine in Beagle dogs serum by LC-MS
HUANG Ying'?, ZHI De-guang®, XU Wei-ren?, LIU Chang-xiao®
(1. Institute of Radiation Medicine, Chinese Academy of Medical Science and Peking Union Medical College, Tianjin
300192, China; 2. Tianjin State Key Laboratory of Pharmacokinetics and Pharmacodynamics
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Key words: anisodine; LC-MS; pharmacokinetics; drug concentration

BERGYEGB (anisodine) BN FHFHHEY
B 5 Anisodus tanguticus (Maxim. ) Pascher
RRBEAN—FAEYE, R M R KE KA,
FALE G0 0 AR B M oL, 25 AR A R U F T4
LAY, B B B P A A A1 R B RE RIS T, 1
ARBIERE, B MBS B F 0 50 i
G B, AP FE S, KB R
ZYLEER. R OLEEKRY, BRiEKREE
B RS RRBEAEIA T R AR SR R R AR
A5 B2 B B R B IR R D, i TR
ABAE, FBOHY )G M2k ERAL, BT REFH
B B B AR BN ERE

i 78 B 3 : 2006-01-25

MUK REOEIE R ST HX 0y B Rk
P HATRR ., ALK LC-MS $fR T Beagle
R LT AR AT J ik, FIBF R T Beagle X
v M ¥R,

1 ##

L1 30 AR BEFREERHFTREARAKSLH;
ZIE KRBT R EREARAR B FK, KB
KRBT ZE LB (TCA), tn 5 Hi 27
s =M, RETWALFE AR A A8 7= £
Ky REFAHRAA

1.2 AR -[RBRENE (LT @RS
AL EA LA A B R AL G AR L A S





