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W E AR (a-kvh T ) BALUBFOV) 5 = W SUIREE A 5588 R om B AR Reg ABAE R . o5 ik BUD RE#IRIE ST &
VY JE ST MR SRR JG | AL A A A 41 BFOV (18 mg/kg) 48, = F UK (125 mg/kg) 4L R Bk A 28, 35 BRE " )s S AF 4y 5B 5F 1R
2, A4 10 A TR B AT RAARE AN HE R AR LR A AK AN REFT LY, B0 LR, S48, 2508, 584
M A28 R 262 1 hJg o9 3F = ML S KT, 2824 25 RS BCE-40 ) R e Ao LR 4] JL AT 88 R WUHE R 3% 8 Ag s B (FFA) Hd =
85 (TG) . &2 B B2 (CHO) | T8 B (HK) B3 BR B A% & B (AMPK) K -F o 4R 5 B sF R, LA &2 R4 25 A
) 9 3 2 B 4E K T3 P BAE 3 (P<<0.01), FRBR A 2090 2 4 &-200) R A9 48R LR JR 39 R B 4K (P<<0.05) ; B2 41 4= BFOV
280> .49 FFA \CHO ¥ ¥ 24+ % (P<<0.05) , AU A1 28/ R 49 TG 9l 27+ % (P<<0.05) ; BFOV 28.4= B A 40 R 09 HK B 271 & (P<
0.05), LA LA phgk B R 200y R 25 2 Bl UG 4F = ML e 48 K P FFA . TG .CHO 3% R 54K (P<<0.05) , JF 48R L2 R34 A B A 3
(P<<0.05) ; BFOV A= B¢ J 40~ K. 69 HK 39 9 291 2 (P<<0.05) ; BFOV 41 , = W SR8 & Bk A 440> K. 89 pAMPK/tAMPK 34 81 2 F+
% (P<<0.05) , 2 P 3 40 K, 69 HK A= pAMPK/AAMPK Ft & £ 8] 2 (P<<0.05) , A R &4 £ F L4 it £ ZE L (P>0.05), 4k
BFOV 5 = W SRR JA) 24 ki BE AL 0> S IS AX 4 2 5L B A ¥ R B EAE R, LA A AUH) T A8 5 0% AMPK A % .

KR R (a-wkvd T EL) FAL; = F SN 48 R 5 0y S T is e ; IR 3 0R AL R & i B

Hypoglycemic Effect of Bis(a-furancarboxylato)oxovanadium Combined with Metformin on Diabetic Mice
LI Yun-wei', LI Ling®(1.Dept. of Pharmacy, Kunming Municipal Children’s Hospital, Kunming 650034, China;
2.Bioengineering Center of Kunming Medical College, Kunming 650031, China)

ABSTRACT OBJECTIVE: To study hypoglycemic effect of bis (a-furancarboxylato) oxovanadium (BFOV) combined with met-
formin on diabetic mice. METHODS: Mice was given alloxan via tail vein to induce diabetic model, and then randomly divided in-
to model group, BFOV group (18 mg/kg) , metformin group (125 mg/kg) and drug combination group with 10 mice in each
group. 10 healthy mice were included in normal control group. Normal control group and model group were given normal saline,
while other groups were given relevant medicines intragastrically once a day for consecutive 4 weeks. Postprandial blood glucose of
mice was determined 1 h after medication every week during treatment. Liver tissue and muscle of mice were sampled at the end of
medication. The levels of liver glycogen, muscle glycogen, free fatty acid (FFA), triglyceride (TG), total cholesterol (CHO),
hexokinase (HK) and 5-AMP activated protein kinase (AMPK) were determined. RESULTS: Compared with normal control
group, postprandial blood glucose of mice were increased significantly in other groups (P<<0.01), and the glycogen content of he-
patic and skeletal muscle were decreased significantly in those groups except for drug combination group (P<<0.05); the levels of
FFA and CHO in model group and BFOV group were increased significantly (P<<0.05); TG of model group was increased signifi-
cantly (P<<0.05); HK of BFOV group and drug combination group were increased significantly (P<<0.05). Compared with model
group, postprandial blood glucose, FFA, TG and CHO of drug combination group were decreased significantly 2 weeks after medi-
cation (P<<0.05), while the glycogen content of hepatic and skeletal muscle were increased significantly (P<<0.05); HK of BFOV
group and drug combination group both were increased significantly (P<<0.05) ; pAMPK/tAMPK of BFOV group, metformin
group and drug combination group were all increased significantly (P<C0.05); the increase of HK and pAMPK/tAMPK were more
significant in drug combination group (P<<0.05); there was no statistical significance among other groups (P>0.05). CONCLU-
SIONS: BFOV combined with metformin has synergic effect on glucose and lipid metabolism disorder in diabetic model mice, and
its mechanism may be associated with the activation of AMPK.

KEYWORDS Bis(a-furancarboxylato )oxovanadium; Metformin; Diabete; Mice; Hexokinase; 5-AMP activated protein kinase
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AR ALAYE A, BRI AR T AU L 2, (HAR
14 A A BRI, SR B MU AL S Ve 258, Fr ) 2
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T U 67 B DRI B — 2R 259, 7E I AR A 24T 50
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SV IR R IR, H 2R A AR s A TR 2y
e DR e a7 R sk 22 G TE AL, L IR B A AR 2 e R K
A R G . A5 R A BFOV 55— XUIA 12,
2 JHL Yo ) 4 s I SOHF R A TR /N BB AR a8 R A 4 52
Wi, I ) BT ELHL , B 78 BFOV 5 —H SIS 36 7 4
PRIFAR LI I6 AR S AR

1 ##
L1 fuge

CL-770 AU R Y EE T CH AR B A ) 5 IKAY 5678
R (Abrs—T ).
1.2 #HR5iRH

BFOV (REBH R & @ WFIT i & 44t , 407 it . 289, 1%
LR 17.61%) s H XU (ALt Uil 2545 FRA |l L S
20070606 , KA : B H0.25 g) 5 A 2 150 6 (oA
W ARATBRA D) s Tl =B (TG) | IR FE B (CHO )it £ (o
AAvE EE IR AT BRAA FD) 5 e B IR TR (FFA) WIUREIE A
J, L (HKO) IR & (R s SR e ) TR ST T ) 5 BT
6 AL O (AMPK) | B BR 1k IR T IR TS 1L & M1 Tk
(pAMPK) (£[H Cell Signaling A ] )
1.3 ¥

R ICR /MR, & L Ik 25~30 g, i I ERF R 5210
S s 3R, S8 s W Ak VE P IE S o SCXK (TE )
2005-2008
2 FHik
2.1 FERFERNRAFE

ZRSCHk[51E A/ 50 L 25 6 h, A Hi koK, B Rk
A VUSEIEIE 60 mg/kg , HES7 = MY . TR 54 R A
/I B R LI, P A 2 W S A T ) L 7K XA 7K PR
T 11.1 mmol/L i/ INERAE A B PRSI /N B
22 HES5HRH

5 0l P B L /N BB AL 0 S AR R 2H . BFOV (18 mg/kg)
20 ORI 125 mg/kg) 41 R LB FHZH, 5 BOE & /N RUAE M IE
FOXT R, B 10 H o BRIEH X B L RIS IR 20 /)N U T A A
FUEBIER KA, A 441/ B A 5T 0 5 45 T A 259 20
ml/kg, BH4/NRSES T BFOV 18 mg/kg, 2 h G F45 7 W
WN125 me/ke, B H 1K, EL: 4,
2.3 FEERAR
2.3.1 B MK SEERI ], gL BUEETR A R K
TBCIL , 2R 46 260 W8 ST Tl IR KT o s S /s B
25 MUREKSF, BIZA 25 1 h eI As i g K SF- 284k
2.3.2 HK. WG JHFBEE FFA . TG.CHO .AMPK SZI&45
SR, HUAS ZH /N B JHEIE L ILIA, 40 3114 30 7] 48 VR A0 B 0
HHK 3 YRR B JUBE B FFA TG .CHO &+t ; JH 45 1 B
I (Western bloting ) ek il il . AMPK (tAMPK) .pAMPK
ik,
24 GitES

TEZip 2015 4F5S 26 4545 7 1)

KA SPSS 11.5 G il # R AT Sl 2= ab B . i R 25
B BRERE (R ) TR RARR R 200 . P<0.05 %
SAEGEE .

3 4R
3.1 IFETFEMAEKFE
5 IE R IR Heds, HoAY A4/ B 2530 18] i I 55 1 it

M-SR I8, 22 A gt L (P<<0.01) ; SEH I H] 45
SEAE 5 MR KCE , MUK E R T 111 mol/L. S RI4H 1
BT/ B 2 2 J 5 Al 2 I o K7 B SRR AR, 22 5 A
it X (P<<0.05) ; BFOV 41 . — HIRUIREL /) SRR AL 23 I i
BEARTAUAT AR R B, 22 R I Ge i3 L (P>0.05) . HAR%
Y IH] b A 22 SR R GE 43 L (P>0.05) o 41/ 2 1A )
A2 IS A LRI 1
F1 FHPMRIEZEMABEKFLEE(¥Ls,n=10, mmol/L)
Tab 1 Comparison of postprandial blood glucose of mice
among those groups (¥ +s,n=10, mmol/L)
L],

il

0 1 2 3 4
FHEWMA 5084017 5154021 5334024 509026 5.11£031
ikl 1951+1.80% 2557494 2598327 2587£336" 2493+3.06°
BFOVH  19.52+1.97° 2324+428° 2333+502° 23.64+4.99° 23.03+3.84°
THRRA 1952+42.10° 22574323 2297+2.99° 22.87+1.98°  22.09+3.03°
B4 19.5140.87° 20.77+1.88% 21.72+3.80% 21.73+2.92* 20.95+234™

T 5 TR A BRLL AR, ¥ P<<0.01; SARIZ] H S ,"P<<0.05

Note:vs. normal control group, “P<<0.01; vs. model group,*P<<0.05
3.2 RFAE HKEM

T R B2 BERIZ . BFOV 41— F XU K HCEBe FH 2/
FRUHF I A HK 35 43501 R (1,54 +0.58) L (1.10 £ 0.44) . (1.81 +
0.76) . (1.59 + 0.71) . (2.79 + 0.99) U/g(prot) . 5 iF & % IH2H
FIRERIZH Hegss , BFOV 44 FNIE FH 2H /N U Hh HK 36 1 A 2 T
L ERA S L (P<0.055 P<<0.01). 5 BFOVZHH—
FHOBUIREH L 258 , 56 2 /0N BRUFF IO PP HKCVS Mt BH SR T 7, 25 5%
AL L (P<0.05), HASAN K2R A TG EE
X (P>0.05),
3.3 HHEER FriEERE=E

SIEH 0 A2 He s, R ZH . BFOV 2H 11— FF XU /) B
A LI S A D B4 R BTG, 2 R A i3 L (P<
0.01), SRR Hudsr, B 2H /0N BB JUUBE RN T8 5 B 1y
B ST, 22 A g A X (P<<0.05) s BEOV 4H A1 — 1 BUIR
ZH /)N B VB JE RN B I 5 1 2 TR ka3 (H 22 R 8i 3
2R (P>0.05), HpKAE i 2E R TGI8 L (P>
0.05) o FA/NREAZ )5 VBRI T FL R LI 1
34 BHEEREE

5 IEH X IR b AR A /N U4 23 CHO . TG FFA
TR B TS, BFOV 41/ U414 H CHO (FFA & & 241
BTl ERAGTEE L (P<0.058, P<0.01), SR
A, BRI 2H /N BUF2H 21 b CHO L FFA & E 3 ] B RRAG, 25 5
AYt#E L (P<0.05), AN s m 8 gt
X (P>0.05). &A/NRLZ5)509FFA TG .CHO 7% & i W,
#£2,
3.5 FFAEH AMPK &%

SRR | SRERIZE A, BFOV 240 — W SUNRZH R 166 FH 2H
/U IE FR pAMPKAAMPK 4B B 71, 25 S oA e it
X (P<<0.058( P<<0.01), 5 BFOV ZHF1— H AU M4, e FH
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Fig 1 Comparison of the glycogen content of hepatic and
skeletal muscle among those groups
A. muscle glycogen; B. liver glycogen

Note: vs. normal control group, *P<<0.01; vs. model group,"P<<0.05

*R2 &HE/NFBRFFA.TG.CHOZEIE (x+5,n=10)

Tab 2 Comparison of the contents of FFA, TG and CHO
among those groups (¥ +s,n=10)

415 TG,mmol/L CHO,mmol/L FFA, p.mol/g prot
EE XY 0.72£0.08 0.41£0.02 61.21+2.68
il 0.91£0.08" 0.51£0.06" 81.07+ 1336
BEOV#] 0.84%0.11 0.47£0.06" 7464+ 17.78"
~HOWRAL 0.83+0.11 0.45+0.09 71.99+11.56
B 0.81+0.09° 044£0.07" 65.57+12.14°

T HIE AR IS, *P<<0.05, **P<<0.01; 5 [ #: " P<
0.05

Note: vs. normal control group, * P<<0.05, ** P<<0.01; vs. model
group, ‘P<<0.05
A1/N U IIE H pAMPKAAMPK W 5 T , 25 5 oA i 24 &
M(P<0.05), HARAM2ER L2 X (P>0.05), %
2H /N BT 4 40 tAMPK ., pAMPK 3 35 1Y B K &1 L 1#] 2,
PAMPK/AMPK JiK B H 4 ULIEL 3.

PAMPK
TEH BRG] BRG] BFOV 41 —HIRUIRAL BT

B2 &HNRFFELH AMPK pAMPK Ri% ik E
Fig 2 Electrophoretogram of the expression of tAMPK and
PAMPK in liver tissue of mice among those groups
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B, ME T 457 BFOV 7 &1k %] 28.9~57.8 mg/kg, A REMALBE IR
P A 10 /N B A AR 2 5 Tt SO A FH 2505 L A 18
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Fig 3 Comparison of pAMPK/tAMPK in liver tissure of
mice among those groups
Note: vs. model group, “P<<0.05,“P<<0.01; vs. BFOV group,"P<
0.05; vs. metformin group, *P<<0.05
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Study on the Spectrum-effect Relationship of Anti-virus Effect of Artemisia rupestris Extracts from Differ-
ent Solvents

QIN Zi-ru"*, HE Jin-hua’, GU Zheng-yi’, SHA Xian-yi’(1.Dept. of Pharmaceutics, College of Pharmacy, Xinji-
ang Medical University, Urumgqi 830054, China;Z2.Xinjiang Institute of Materia Medic, Urumqi 830004, China;
3.Dept. of Pharmaceutics, School of Pharmacy, Fudan University, Shanghai 201203, China)

ABSTRACT OBIJECTIVE: To study the spectrum-effect relationship of anti-virus effect of Artemisia rupestris extracts from differ-
ent solvents. METHODS: The fingerprint chromatogram of A. rupestris extracts from different solvents was constructed by HPLC.
The differences of physiological activity were compared by anti-influenza virus and anti-hepatitis B virus tests in vitro. The spec-
trum-effect relationship was analyzed using gray relational grades. RESULTS: Nine characteristic peaks were determined in the
HPLC fingerprint chromatogram of A. rupestris extracts from different solvents. The represented chemical composition of each char-
acteristic peak (characteristic peak number as the name of the chemical composition of this characteristic peak) on the contribution
of different peak to inhibit the influenza virus was ranked with 9>4>8>6>1>3>7>2>5; the contribution of different peak to
inhibit the hepatitis B virus was ranked with 7>9>5>8>4>2>1>6>3. CONCLUSIONS: There are significant differences in
HPLC fingerprint chromatogram of A. rupestris extracts from different solvents, and their antiviral activity are correlated with finger-
print chromatogram.

KEYWORDS Artemisia rupestris; Extracts; HPLC; Fingerprint chromatogram; Spectrum-effect relationship
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