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F B T K Z2 M 2H 73 19 GC-MS 73y

NED,KRFEVRKEFR,FHHR, ELH, Fxn, Kk
(kFPEZHRFPHFR, K 100102)
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IRV 22 W 32 20 43 AR UR Sy B 2 A0 - ] {0 - A% 0 - 2 W - AR, LA A i b 1.03:9.17:4.74:18.95:17. 11, &ig:
GC-MS 15 FH k] B ol S5 7 55 b B K i 2 W44y o

[kER] FTEE; KBEWHZH; 85 ; GC-MS; FEWAN
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Analysis of Water-soluble Polysaccharide Components
from Herba Lysimachiae Foenum-graeti by GC-MS

LIU Chang-song , ZHANG Gui-jun” , ZHANG Zhi-yuan, LI Qi-yu,
DONG Wen-xi, LI Jing-song, ZHANG Ya-nan

( School of Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract ] Objective: Identifying the water-soluble polysaccharide components of Herba Lysimachiae
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Foenum-graeti, to establish the quality of specificity evaluation index and Chinese medicine’s active components
alignment, which laid the foundation of new drug development. Method: The preparation of polysaccharides was
extracted by the methods of water extracting-alcohol precipitating, then Sevag method sinking in protein, H,O0,
bleaching and the use of dialysis method refined. The derivative change of the refined polysaccharide was analyzes
by GC-MS. Result: The polysaccharide of Herba Lysimachiae Foenum-graeti is composed of rthamnitol, arabinose,
GC-MS could

rapidly ascertain the water-soluble polysaccharide components of Herba Lysimachiae Foenum-graeti.

ribose, glucose, and xylose, the proportion of it is 1.03:9.17:4.74:18.95:17. 11. Conclusion ;
The water-

soluble polysaccharide of Herba Lysimachiae Foenum-graeti can be used as a component of the quality evaluation

index and drug components of the new drug research based material.

[ Key words |
alignment; GC-MS; quality evaluation
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W WLE 280 nm Kb TGS AN N o EUKCOK 2
¥4 pH 2 8 1218 i% Jin 30% H,0, §%4@* S ERE Y
4,50 C/K¥ 2 h,iEHT 24 h IR T AR B A 20,
2.2 ZHEH ST
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Herba Lysimachiae Foenum-graeti;

water-soluble polysaccharide; active components
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A 12. 05 D-xylononitrile, 2,3 ,4 ,5-tetraacetate 2,3 ,4,5-P4 Z, Ftfk -D-%50 3L A B 17.11

O 2. TEA BRBESR (R HE B Bl n] 58 2K ik 22 0,
HHA ARG B9 4 1, A 5 1 F B A e e 25
A AR B BV AT B 2 R T B R Ak D ) 4 A
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5 5 R BR /N BERR A i 7E N A AR R R N R 25 47 g W5

SR LV EAE L EEET IR
(1. HEHKXFPEHR ¥R, LT 100069; 2. b RXFPEZHKFFHE SR, ® 100102)

[FZE] BMW: R IR/ EEWE e R RN BTN, N e B, FiE 4042
MmN A (O =3 mm) FERFR/NBERUR B K BRE H 425, LB BT 8 W45, >k A HPLC 43 51100 2 B 3¢ 1 4%
Bt 18 A v Sh iR /N BEGR Y 2 &, 43T 22 hV\]%ETIEﬂ FETYAE S W 18 20 2 b 0 A3 A RIS 2 ik BE 2 0 0 R R A )
B245 50 (DDI) o 255 : 2R/ BE H 7 1 3% A J 18 41 20 P (4 e P Y BRI 43990 4 0. 02 ~ 0.40 mg-L™" (r>0.998) £1 0. 05 ~ 10. 0
mg-L™" (r>0.999) ;% J4 Hﬁmuﬁéﬁ”ﬁ%ﬁﬁkﬁﬁ/ﬂﬂﬁﬁﬁimEj‘mvr Y FESM T REE MM AL, S8
C,.HUAUC ., 53 IR B 00 3. 1,3. 6 4%, RERE kN 3 S /N H W R 25 5 41 2119 DDI B 4Kk 2 0.00,0.23,
1.17,2.36,8.55, _nxﬁ BT ¥R /IS B 25 1 2 O B A BT 5 T R 2 R

[ kiA ] JreE AL b s ERRR/NEERS; S0 AR RS ) B2 4R 4L

[:Plglﬁ;cﬂf%] R285 [ X EtFriZas] A [XEHS] 1005-9903(2012)19-0132-05
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Study on Release Characteristics of Compound Berberine
Hydrochloride Colon Specific Tablets in Rats

Z0U Hai-yan] , LI Zhao-xia', WANG Yu-rongz* , WANG Di'
(1. School of Traditional Chinese Medicine, Capital Medical University, Betjing 100069, China;
2. School of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract ] Objective: To evaluate the release characteristics of compound berberine hydrochloride colon
specific tablets in rats. Method: The rats were administrated orally with the colon-specific tablets of diameter 3
mm and berberine hydrochloride ( BH) suspension respectively. After administration, the rat’s plasma and
gastrointestinal tissues were collected at different time points within 22 h. The berberine in biosamples was
determined by HPLC, using palmatine as internal standard. Drug delivery index ( DDI) was calculated. Result.
BH in plasma and gastrointestinal tissues showed good linear relationship in the range of 0. 02-0. 40 mg -L™" (r>
0.998) and 0.05-10.0 mg -L™" (r>0.999) respectively. The release of BH in tablets mainly distributed in rat’s

caecum and colon and showed an obvious lag time. The value of C and AUC,,, in rat’s colon were 3. 1 times and

3.6 times of BH suspension group respectively. The DDI of the tablets was 0. 00, 0.23, 1.17, 2.36, 8. 55 in the
rats’ gastric, proximal and distal small intestinal, caecal, colonic tissue, respectively. Conclusion; The compound
berberine hydrochloride tablet is a carrier for targeting the drug to the colon.

[ Key words | compound colon specific tablets; berberine hydrochloride; tissue distribution; drug delivery
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18 P V5 97 P 45 I R (ulcerative colitis, UC) X FR
R B PEB I LS R R —Fh RIEE N, B A
o A8 0 B Tz A B S A I SE S A, 9 7 T R
PR R SR, Bt 5 T A 2 4050 Ry AR ME R 6 2
—o KE UC 1R FZFH I, BF5EH UC #7245
R B AR TR 0T SR 2 TR R =
TR/ WP B UC BRI R, K R R /)N B B Fl AR
TR IEYIRE N 45 2, LA W03 vl IR VS IR S R R
e BRIl A& 52 45 P AL 400 3 45 P 4% RE IR F 55 7 T
B2 R0 T 0 IR 2

PR O ar M LA 2R BR /) BE B ( berberine
hydrochloride , BH ) FIA 7K $2 9 J #5700 25 4, SR e
JICH G Ay T fioh 1 42 44 Rk, ThRL F i B R s, SR
Eudragit L100 1 Eudragit S100(1: 4 ) £ iy 15 A< il 7%
T D7 R R N BE G pH-TE Y il AU 45 € A
(d=6 mm) "™ i F 245 F 7R B K AE K RLUIR P 3T
e, AR K i T 204 7 HAR 3 mm R T
AR IR /NBEBZS W o AL/ B, IR S8 L T RSN 21T R
MIIFTE . ARSCE DL 3R /N i ol A 25 ), R R
/INBE B TR Ak Y A 6F R, X R BRI B 5,22 h i 2y
WP K 2 KBS i LR 45 i e B 2517 R
HEAT T HE5E
1 w7
L1 UE% 5 & RO AH 8 3% { (LC-20AT 4 g
%% .CTO-10ASVP 4 .SPD-20A 484Kl 2% ) |, $§
Z A BT25S #I 1/10 J7 #1743 #F KF-, pH S-3C 4%
BRI WAL AR T ) , G16 B = A iRy o B0
PLCATER AL ) , Sigma 1-15P /NES &5 X .0 HL,
S10 #I m sl A1 4L (R HERHU B R R A IR A ) .
L2 2y HIrHm/pEmEmEN T (0 =3
mm, [ i), EER /N EEG (P14 A B A8 A ) Ak T
AR SRR /N RO RS (rp 2 5 A
K 52 BF, $it5- 0713-200107 ) , £ il [ 5 77 % 18 5 (o
[ 25 A W i o R E B, it 110732-200907 ) , £,
i (0 3% 4li, Fisher Scientific) , f M I 4l ¥ K, 4%
R B R A Ak
1.3 Y Wistar KB, MM, K (300 £20) g,
A FEIES SCXK ( 5E)2006-0009 , 1 F b 50 4 3 F] 4
SR EAARAF
2 FHik
2.1 {OiE41 B 1%4E Diamonsil C, (4.6 mm x
200 mm,5 pm) , Ji 34 Z HE-0. 033 mol- L ™" KH,PO,
CHLEAE S, 29: 71, 4 84 5 28:72) , H, PO, 3 pH
3.0, 1.0 mL-min ", H 3 30 °C, & W ¥ K

345 nm,
2.2 XTHEGH KN AR A ECH RS % R BH Al
MR E DT (AR ) X IR 45 10,0 mg, 4351 25 mL
WL, EERITRBEEZE, R, R
400.0 mg-L ™" f% & . K BH %4 W0 PR AR R
e 1] 8 — 3R 900 0 A R B AR VA R . R R L EL YT N
FW R YRR R IRC R R BT A v B2 43 i Ol 2000,
2.0 mg-L ™" B AR T ARV
2.3 FESLHI
2.3.1 IMCEAERTALIE B 2.0 mg- L7 MR ER T
YEWE 10 wL, & T 5 mL 208 81, i A K Bl
HAER 2.0 mL, iR iE 30 s, N A 5% 575 -5 H
Bt 2.0 mL ZEH, SO IREE, -20 C¥RER12 h, B,
2R TR ,3 500 remin T B 5 min, 20 BUA HLAH
LA T ,40 CUlURSE T, ImA200 LA
20 pL e
2.3.2 AIZIRESTALER  OHL20.0 mg- LTV EY AR
TAEW 10 pL, & T 0.5 mL B.08 %, % T, 403
TSR N =R i AN R T AN N =1 R
LU T MR, SRR, 5 A5 A B EROK AR
4 500 remin "B 10 min, B F W 100 wL i ZE b
WELL At i A 300 pl HOEE, IR iE TR 4 30 s,
-20 C& W 12 h PLIEHE 1,12 000 - min " &L
15 min, t_FVEW 10 pL #5147 HPLC 4347,
2.4 YW S5 Wistar K48 H HENE,
BEAL AN 2 4, B4l 24 H A 25 ds @ A5 K 12
h, BH 41 KB B 4 TEm /N B iR B W, 5 1
1.5 mL(& BH 6.7 mg) ; 5 J7 45 5 € i i H K B
LRERBE . BOBHEESRY, 911
Fo FAKRRMMINTHZE2,4,6,8,10,14,
18,22 h ] 10% 7K & G WK %, 5 JF I8 B, E &
£5) 017 11 e 7 1 = R T 2 LB
L>(3 500 remin~"',10 min) , B F¥EW, -20 C¥
I, 5 A WO K K BLE Wil 4y o 8 L g /)
W (/N b 273 B, PSL) (i s /N (/N R 173
BL,DSL) B Mg in 5 B, or B TR Y
SIS AR OKIE RS IR AR T, B R,
AR h 20 CB R, % H
2.5 Llavbilsm BOR R IR & 2 2URE
Ay l4E 2.3.1 f1 2.3.2 T F 4b B, HPLC K .
Xof R K BRI LR R A ORI 4 2 I SRR A
A ZU o 4 0 DL 1,2 fh T RT R BRI 3R
FA A2 b i TR VE W BT X /0N BE R PN AR A 10
38 1 G T4 .
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2.6 pRifEHIZ R BH R S BRMER WA 10

b, 1 WL BT 0.5 mL B0 o A AR TR 10 L,
LR WMRKRAZH MK 2.0 L pi#E &% H
HAAIH 0.1 mL, 43 5% 2.3.1 F1 2.3.2 i F ##
VE T8 6 A BT R BE AR A, A BT o R P R AT 3
2 3 7 o 133 FEAII BT, LA/IN BE B 0 18T AX As 5 A Bp 6 T AR AT 22
Fo Y(As/AD) X RE ik B C 47 Wl H 1545 2R WA
? BT I 1 2807 R AT 6 R, R 10 ATy
WL R RE L S PR 0. 02 mg- L7
N 1 XREEYHERT BHNENRAMEMEXRE(n=3)
0 2.5 5 7 10 12,5 TE YRR HAE R Il I 77 7 r
/mg-L~"
¢ 1 %% 0.02~0.40 Y=8.7249C-0.0332  0.998 8
) 24t 0.05~10.0 Y=2.0043C-0.0836 0.9999
PSS 0.05 ~10.0 ¥ =1.9520C -0.104 1  0.999 9
: I /ANBALZ 0.05~10.0 ¥Y=2.0095C-0.1296 0.999 9
[E 7 EY 0.05~10.0 Y=1.9176C-0.0653 1
0 2.5 5 7 10 12.5
t/min 25 Ji tH 41 0.05~10.0 Y=2.0541C-0.0464 0.9997
A 23 P 0 BH Xt B8 S AP AR (1-BH 2-EL55T) 2.7 [Pl RS R
B. 28 HIME AL Co 48 25 )5 I AR S 2.7.1 I RER BUKRELZS A 2.0 ml, %

A1 RRME HPLC 2.3.1 T F 1% QC RES A% b o5 Gt vk Fi2 43 31 S

I | jbt_m.wm

N A
I JULL
025 5 75 10 125 0 25 5 75 10 125 025 5 75 10 125 0 25 5 7‘5 10 12.5
1
1 E 1 F ; G 2 H
i I \”\
I i iy i
o i ) U JUL
~ Ve e
0 25 5 75 10 125 0 25 5 75 10 125 0 25 5 7‘5 10 125 0 25 5 75 10 125

—

N |
A J(

U UL ‘ L__“Ju L J \/J

0 25 5 75 10 125 0 25 5 75 10 125 0 25 5 75 10 125
t/min

A NARFD BH X B (1-BH 2- 577) B = B AL C S HiEm/hpdg; D. =
F. 285 mA s G HALKES ; Ho /NG DAZEES L i/ Mg a8 5 I
B2 AREBEHL HPLC
0.02,0.10,0.40 mg- L', &N e B 47 5 HEA 4 s H N RSD 3.2% ~8.0%; HIa] RSD 1.4% ~
B, JEZE 3 d, AR 2 H A A o it 43 E 53 07 ik 0 Il 5.8% ;77 ¥k I 4 100. 0% ~101. 6% ,
REGH I (RSD) S5 280 3 /> 5T i Vi B 19 1l 3% 2.7.2 RN BRAKR&EBRSHOEBEHAND

Hits/ Mot gGE ZHE A
El: V/J‘#un, - é’f'—,‘%é
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7 $R R /N B B 45 1 5 5 R A R B A B9 R 24 4T BT 5T

AW 0.1 mL, 4% 2. 3.2 R 43 51 4 3 A4S i vk
JE A0 B 4 R i (BH A9 5 & 32 23 531 Oy 0..05,0. 50,
10. 00 mg-L™") (4 (QC) B il o AR JEHEAT 5
FEA P A, 22 3 d, ARG 4 H R bR v th 2315 QC
R il B DN A VR B, BEAT 5 22 00 BT L SRAS AR 5 ik 1y [l i
REGH R (RSD) , S5 R L W] 3 A o vk 2 19 4% 20
RS BN RSD 0.4% ~9.3% ; HIal RSD 1.3% ~
7.9% ;)7 EICR N 92. 4% ~109.0% ,
2.8 FaEElE HHETRAEWHEMN AR P 3
ANHE LA H N 2 W E R, LLRRE G Ak 3]
J5 AR TCE 24 h RRE M B MR HEAT S D AEA
oy, AR EME RSD 1. 1% ~10. 6% ; Uk fl A 72 1k
RSD 1.3% ~11.9% ,
2.9 FodE Ak B SR R X HE 1) B 25 48 A (drug
delivery index, DDI) ol , L0 BH o Xt A E
il L HR S AT v /N O S /N B A
S5 42U DDL, X 52 07 45 1 5 r i 1 3 0 B 24 ¢
PEHEAT I

DI < AUC,/AUC,

AUC,/AUC,

Horp AUC, 1 AUC, 53 50 Ry & 7 45 1 5 o e 41
A BH 20 K BRLA5 21 80 24 W ok 32 - o) ) il 46 mi A
AUC; 1 AUC, 4350 Ry 52 77 45 o % 460 v A BH 4
R B 24 B -1 B 26 T TR, AUC,,, R B IE
PR, CL T, R S
3 &R
3.1 BhEHR TG A RE %S T3
T2 /N B B T B Y RN A2 T 45 W o 6 R IS, 22 h P 45
] 5 P 2 NBERR Y o A o B LEL 3,40
BH 41 b, & 7 45 W e 0 i 4 25 9 6 K R g
HAW S MIENA AN OF F8imEM 42 h
TR B 0 18 25 20 2 b o A I 2 /N BE G, 245 ) 43 A
FETE W 0 (0 B 5 @ 52 T 45 W 7 6 R A 45 B ) K
5L R ity /0N B A 4 AR TG /N BE BRI o A, 25
B TR RE W 45 s @ F I 45 W s 4 i 44 7E
KRG AL b /NBERL & T BH 41, H C,, M
AUC,,, 4512 BH 4119 3.1,3.6 5. Ui & J54h
3 A E R BUE I s /N AN B, R B is
H i hE , KRBz .
3.2 by AR L BH IR B M Ty
AR R /NBE B 25 W o A e 46 KRR T MR 45 245 ) i 2 ik
JE-BTR R W R 5, B di i i 25,2 h
R R 2% A R R B N BER, T, 8 6 h, B B R
fEEE, €. R (0.25 £0.01) mg- L™, AUC,,,,

30
® stomach
o B PSI
iy opst
o 20
2 B caecum
ﬁ M colon
5
ﬁ;ﬁ 10 I
<
0!
B3 BHAARSBEALAH
INEERMI S H (35,0 =3)
50 1
T 40 f
. ODST & caecum @ colon
o0
3.
S
L]
<
=
&

t/h

4 EHGEHEMAAXREHEARS
INBERLHI S F (v +5, .0 =3 )
4.16 mg-h 'L BB T BHA[C,, =(1.13+
0.01)mg-L"", AUCy,,, =10.00 mg-h™'-L°"]; 5
BH ZAH I, 52 75 45 1 5 A0 v 41 K BRIl 24 3k 38 A X
BAEE, T, JEK,C, B8, R iy w B A
G2 1 B 50 1) R 24 R R
1.4
1.2

1

08
206
© 04

0.2

—— R TG A A
—=—BHA

0 4 8 12 16 20 2
t/h

ES5 SRAXRAGEHNEGRE-FHEMHLEZ(x+s,,n=3)
3.3 MXEm BEAIEEMITAE 5 BHAWRK,E
70 DN = I AN R AN =D
& i 4 2189 DDI {E 4K Ky 0.00,0.23,1.17,
2.36,8.55, 4ilpdH4iny DDI K 53 Ji| 2 32 v /)N iz Fl
By 7.3,3.6 4, R BIE T R /N B 45 1 o or
B BT (A5 W 5 r R R
4 itig
4.1 Ok E M4 25 & %8 (0CDDS) B4k N 1Ty
IR AR g 2, A0 /N B B ) 25 25 TR 3E, PRl OCDDS
AR NI 5E 2 BE 88 RAEZh Rl o DR 3 R /)N BE i 7F
R i 25, ek e oA i EILAE YT R LR
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55 AT AR 1 i ) 254G AR AR I L B R
(s, PR AR S 56 i 48 K BRI AT IR I B9 . S (i
FHZG K ERE 6 mm KA BN ER 3 mm /0
F, AL B A R HE A 2

4.2 B ER R /NBERL LS I A R A5 A T pH B
T B BE fih % 70 OCDDS 19 B 25 ML, 6 18 /) 52 ik
K5 J7 45 B sE 0 R ¥ R A Eudragit 1100 Al
Eudragit S100(1:4) Sl 4, &K BEAE MR E 44 T A
Vs e, T 2 B R S TS 52 B HE A I ) 5%
m, HEAAER B2 ket . B Orsime i A2y
JG2~4h fERRER/NNT A2 R, 25 R
WK Ik BRI o 24 R E ik /N i, pH T R K
7 T 5 i TP AR R 2

4.3 EETSARRAL G, B G/ T i
/N W RS B 9 2 W b 2 d - ] 2R OF AT
TG R SR ER BH A KRA Y
T BN 2 # A 4 h FEE B
LGS i P9 25 90 v FF G A6 0 1) /0N BE B 14 43 A 5 T 2
S5 e L B R RS N R 2 h R A /N BE R, 4
h 3z 3 /N FF LR A .6 h 7 K RS B 9 B 4 T R
DN B /N eI 43 A 5 B2 S5 W e 60 v 41 22 h N &5
Y 4> A o BH 4009 3.9 /%, tHiF S T %
F B 25 ) BB R A I 1 B L TN B AR s T R
B2, EERR T KB ML .

4.4 /NBEG CTIR S A0 I 25 v R A, AR S8 OR AR
W B AR RE R R 9% SDS-G 117, 20% 24 K -5
15 .20% 2 K-, ik, E A5 1% NaOH-5A{)j \5% 5N
- G FE ot S R R L, 2 S0 1 S R A R
FUAL B G 7™ F 3 5 B A di 2 S SR T 5% S TN -
TR T REBCE B R 11, IF SR - 20 C R 12
h, EE TG E L (3500 remin~",5 min) , &
1 LR A i, VA VR I S RE T R e Tk JE I R AR A,
fi6. W BH B0 I 2% AR B[ i 3R 4 Bk
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(86.9+9.2)% ,(98.1+5.9)% ,(99.3 +3.1)% ,
A M CE KR,

4.5 EPEE ST HNER, — 5w H T I ST RN BE
Gl %) 35 Ke) AL G, E 500 v 5 A AR AL B O R
TE 2 B A2 b RE 32 4 Y BR B R 0 B 4, R ARG 56 1R
2o BEAh AR 3 SCHR RN Ak 2% 45 44 23 B /N BE B AR AR W
RPN BB AR Bt B . R 5% S5 BE-—
S e (1: 1) ZEECRE, B 5T Y A5 5] ji R
(89.5+1.9)% (n =5),RSD 2.0 % , %5 & # %
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ot 65 W 00T 36 28 R BRIA RN T BE 14 52 i B ML 20 A

RBH, FEa’, KW, HE, F4
(T FEFE,F M  450008)

[HWZE] BMW:HFRBUKRIEXT D-2F 2L (D-gal) 175 5 09 Ik 2 A6 B 8 R BUIA 4 D g By 52 e K HL il . 77 3% 4% Wistarj:ﬁ{
BE AL 23 B IE 4 R4 BRI D-gal BT 15 4% + D-gal BRI L] Je i B, UGB sc 1% D-gal A FRER KR W , T8 4T 4%
10 mL-kg Ped TR KT BR ATV S IR ORBUAE FRER K, E SR TE ST 6 JH . BTARAL B4R D-gal 41, M%:}EMHLHBH%S%H%&%QQ, ik

RV R RSP A R, BV — RAR R, W22 1k m gt Je AR R, AR BRI K R E R,
x&ﬁﬁ*ﬁi@iﬂaﬁﬁ B R R BLET1E] A 20 min, 22 4 JH o 55 37 KIT 4R Morris 7K 2K 5 SEG ML, 6 d J5 A0 BT A 351 KRR, WAc 48 ik 41
ZUEAT AL Y BALEE (SOD) . N B (MDA) | JE# R (LPF) &l 5 =] i X I i B2 B b i B X AT A2 R, 4521 5 1E
BN ML AR L, BRI AL D-gal BETYLH AT + D-gal BEAVZ il SOD & M B W B K (P <0.01) ,MDA ,LPF & # B 8 Jh & (P <
0.01) , %5 [ 2= 3] iCAZ B8 F1 B S FEAR (P < 0. 05) 47 R il sh Al 4 ST e 12 D e iR 25 5% 8 3% (P < 0.05,P <0.01) ;55 B 2% 46 I 45
KBRS IEE A R4 L, TR BRI D-gal IR L] A5TA& + D-gal 4557 21 K fili Bz o7 0V T X147 10 B0 AS () 22 32 1 o 3 AR 4k, 3L
HRRT A + D-gal BT AS S o B 0 o 8598 BRI SO D-gal 55 104 I 5 A0 A5 28 KBRS AT S T 2 R S T e B A GR 1R T .

[kgim] B, DRI, Wik, AAhe

[hEHEES] R285.5 [ZEkkRIAD] A [XE=EHS] 1005-9903(2012)19-0137-04

[P d AR HE]  hitp://www. cnki. net/kems/detail/11. 3495, R. 20120731. 1110. 010. html

[M&HARFE] 2012-07-31 11:10

Effect of Anger Stress on the Learning Behaviour
and Mechanism Investigation in Aging Model Rats

ZHAO Jun-mei, ZHAN Xiang-hong” , ZHANG Na, YANG Xue, LI Wei
( Traditional Chinese Medicine College of Henan, Zhengzhou 450008, China)

[ Abstract ] Objective: To investigate the effects and mechanism of anger stress on behavior and memory
in the D-gal induced brain aging model rats. Method: Wistar rats were randomly divided into control group, anger
model group, D-gal group, anger + D-gal group, and attack rats. The D-galgroup and anger + D-gal group were
administered ip 1% D-gal physiological salinesolution (PSS) 10 mL -kg '-d~'. The control group and anger
model group were ip given the same volume of PSS for 6 weeks. From the third weeks, the anger model group and
anger + D-gal group accepted the anger stimulation test for 4 weeks. Each rat in anger model group was placed into
one cage and accepted the attack from the invade rat, the tail of invade rat was clamped by using haemostat packed
with bandage, two rats bite each other 20 min per day. Morris water maze test was carried out in the 37 days. Six
days later all rats were executed and the brain tissue was collected for measurement of superoxide dismutase
(SOD), malondialdehyde ( MDA ), lipofuscin ( LPF ), meanwhile, pathological changes were observed on
cerebral cortex and seahorse. Result; Compared with control group, the behavior and memory significantly

decreased (P <0.05, P <0.01), the brain tissue SOD activity wassignificantly reduced (P <0.01) and MDA,

[WFEH] 20111231(011)
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LPF content were obviously increased (P <0.01) in the anger model group, D-gal group and anger + D-gal group.

Furthermore, pathological study showed that the cerebral cortex and seahorsein in the anger model group, D-gal

group and anger + D-gal group appeared pathological changes compared with control group, the pathological

changes in anger + D-gal group were most obvious. Conclusion: The anger stress has the negatively effects on

behavior and memory in the D-gal induced brain aging model rats.

[ Key words |

A FR iR K A E AR e R
Ja— B B G — R A AR B OB B S A5
IRE AR Ak, AR B ) BE A9 FE G U8 555 031 2k R 4
fiE o — eIk, I 2 Ak 2 B A4 P9 A 30 55 3 W] 1
R R A R GBI,
A2 o 1 A T RE e rp A o902 R DGR B Ok %8
o BRI, & 4L & 0k AR TG AT 2
Fh2r a4 H 3R WAL, AT ER Ik TR A 2 b 8 i
SRR 2, 520 B IR 2 A O 9 95 0 3 W A
WA EE R M0 4 DO PR H LR
WOIR o A RS S R A BT 2 N T BOMLAAR R 22 N
Oy T RE S FLAE A8 I AR

D-2Y-ZLHE ( D-gal ) b % A0SR 7F — g B B A
BT AR R M A, HET#E) iz N H T
% R A FIRE G 24 1 7 A 6 F 9 45008 2 L AR BIF
5 (D-gal ) fili & A A5 70 (1 FE Rtk 1, B1OA B8R 26 4
W, DARE S O pR 3 2 U0 I S b 2 N R T D
D-gal 551 I 8 10 K BROM X 4 32 0 ik 2 1k
BRI BRAT Ry 16 sl 2% > 18 1 K b S AL T g 1 52
M), Shy 158 78 375 5 i o Ak 3 R 2 A5 PR 2 S B0 AR B
1 ##

1.1 K D-gal Aol , AT AW TR LE)AH

PR W] it 1884 B, ffi FH B FH AF 3L 3k /K i 1l 1%

A BEER K WA W], N B (MDA) IR 7 & (5

20080308) \Jig#s 2= (LPF) i 5l & (4t 20080310) |

A AL W AL (SOD) 57 & (45 20080308 )

WA F e Rt A ) TR T T

L2 ¥ Wistar KEHIEHRIKRE (270 £10) g,

M3 At il b B R 2 S 6 sl i oD B4

SIS B ) A P4 AT IE SCXK (#E)2003-1-003

1.3 Y%  Morris /K3 E ( AHl),TU-1901 IEH

A0 =0T WG4 6O BE T (b B b iE A A A R 5

A ), F-4500 5856 2 6 i (H A H Sz,

36012 A2 e ( H A SRR T 3)

2 Hik

2.1 YA mEEs I Wistar KB, AL 2 A 4

2H,BPIE H 6 R 5 A B AL ZH | D-gal 55U 2
- 138 -

anger stress; D-gal; brain aging; behavior and memory

1515 + D-gal B8 2H K X if B, B2 10 2, B0 e
TS 1% D-gal A= B KW, 42 # 8 10
mL-kg ™ +d ™", 28 0 B AL SRR AR BEER K, 3%
SETEI 6 J ., B ALZH BT + D-gal #7241 5
R BEAT TR B g, Bk e B2 ) 2 B 51 A
FOTRS A W, IS 3 T s R AT 10T A8 SR IR 52 0, B ARG A
RIZH A + D-gal BRI ZH R BB RS o, Bl
PUCE— HAAR B, FH 20 A7 40, 22 1k 1t S, B e AR B
e, A Az B A5 R 4 R B A S T et , W7 TELAH R e X
URE 5 R RIS E) 2 20 min, 2R 4 ] 5 37 Kk
17 Morris /K 2K 525 ,6 d J5 A FE R B, WS ik 41 21
#E47 SOD, MDA, LPF g Il 5[] B 55 BRI K fik 2H
21, 1 10% W BV W 181 7 , AT A0 5 AL 3Dy o

2.2 Morris /KB S25  Morris /K385 8 EH 42 100
em [ KM, 5 60 em, N — L EAPLIEE -5,
BT KT T 1 ~2 em, ZK T F 345 1304 3 11698 k)
MR, KM SFRE B M 4 DRI B AL TH—R
FRA H e, SIS, K o B R 2 IR R AR, KR
20 ~ 22 C,ic 5% K Bl 5 & 6t 8] ( searching platform
latency ,SPL) ; 5 K45 H s il 4 ¥k - I BT ) vl
BES3 ) T 4 AR A K SO K 45 5 A i
UK, sk K BT R OF & 1 B AR R 5 2% 2T 18 18 B
Hi, 60 s NHAEF-H 1K 60 s, 34K 3 Wik 37
f B 10 s R E 30 s, # 4T T — RN, A 250
Hi6 d,

2.3 EARIRAREEIN SCEREAE T LUK R
ZEE I, Ve R BRER KU U, Ik A 2UFR R, i 45 10% fil
LU BRER K AW, o3 M L S R R vk At 2
PO Z R HE 8 15 L 5 G VR A T ik ZH 21 ) SOD, MDA,
LPF 31k

2.4 HZUERAE LEEH TS HKRERA K
3k, B 10% WY RSV W1 7, R K IR I A
WAL LEY) R JHE Jeta  BEALSE U A, A
TR A B 2 R B X AT 2 A AR

2.5 GiiteEor . SIWBHRI L x £ s Fon, AT
FOBCR o K50, BT A BB G2 343 BT B ) SPSS
16. 0 AL 5E L. P <0.05 AHEiH# 5 L,



R B, S5 < AT AR N PO R 3 K LA B B 1) 52 i B AL A 23

3 g7

3.1 xR Ak R BT Y fii 2H 41 SOD 3 Jy, MDA,
LPF & 5t YUK B ) (52 0 5 0F 5 % B4 A0 1
PSR AL  D-gal BRI 5145 + D-gal BAL 2 K
SOD % M3 B W FEAR (P <0.01) ,MDA, LPF {) & &=
PR EF (P <0.01), 51E % X fALAH L, 5%
FERIZ D-gal BEFYZ HR 5% + D-gal BRI 4 #E Morris
K A Ui Dk B[] 24 B g E K (P < 0.05,P <0.01),

VWG B R T o 5 I H X BEATA L, BSR4 |
D-gal BRI PUES + D-gal BERIL =S W] 27 ) 4704 22 5+
23 (P <0.05,P <0.01) ;5 D-gal AL AL, TS
+ D-gal BRI 28 i) 7 > 17 35 B IR (P <0.05) ,
WA GERIEIR D-gal AGTERIH T AT 51 AL A R 7
SOD i, MDA I LPF & i 428 . D-galn] HUK
FUI & A, 178 38t T 5 A I Ak, T I SR BT A%
+ D-gal Al i A UK & AL A

R1 MEARBERRKALR SOD iF 1%, MDA, LPF &8 ik m B MM (2 +5,n=10)

4151 SOD/U-mL ™" MDA/nmol - mg ™' LPF/pg-g™" SPL/s

E % 78.67 £2.09 27.27 +1.74 21.70 +3.27 8.07 +2.28
i A& AL 7Y 73.91 +1. 627 46.29 +2.31% 30.75 £5. 66% 15.09 7. 02"
D-gal #i7% 74.23 £2.45% 48.57 +3.81% 31.37 £4.75% 16.29 6. 03"

4% + D-gal FE%I 63.78 £3.04%%

80.69 +5.36%%

57.63 £3.79%% 23.22 +9.46%%

e HSIEWST B A P <0.05,2 P<0.01;5 D-gal $iM4] 4> P<0.05,YP<0.01,

3.2 IR SN B AR OB AT L IE X
M 2H R A i B T i i 0 SR A, 22 440 O 25 IR
5 UL AL Y 2 K I R B IXC R S i 4 A L B E 2%
A, B2 A0 M T A 23 WO B D-gal BB 2H v R ik
B2 JE A, v LURURLJZ 1A 200 )2 25 4 5
A, TE R 2 200 S T S 3 e 2 A A
T 25 W I 5 1S + D-gal 5B ZH W] UL K I Bz J5 I
B AR DUBOREZ | HE R 20 2 ZE i i o W, O
H P 2 2R R D el /L ol AR B B A A
B A B b o WL L

D

AL IEHE X IRAL B, BRI
C. D-gal BRI ;D 5T 8 + D-gal BRI (18 2 [7])
E1 FAKBRMARLE(HE, x200)
KBS CAL XOBBE N ] I, 1E & X i 20
b A HES B Y S RESE AN R T

AL USRI vhifE B CAL XA 22 40 i
HEZ 1 B B ST 5 D-gal BURLA I 5 CAT X 22
20 ML HED v R ST AR AR R D 5 LS + D-gal BEY
HAR RIS CAL XJHAR B3, LB Tl UL 22 20 i
HEZ ARy R T, 240 MO 205 A SR, N A% fiek i , 798 23 24 i
KLl 4 ORGE o R tal UL, TS + D-gal BEAUZH R
ik B o DX AR By CAL X B A i i %, DL 2,

D

M2 SAARED CAl RALLE(HE, x400)
4 itig

rh B2 2 A S RS AT 2l DL RIS A ) o
Bt NA FNEAE B, DA B ARG RY” ((FK - B
PR 52 KSR ) ) o L0 TE 5 W) 0 A< il Fn A1, R <
Feil, IREIE R o L AE K D) 2 e 0 IR AL T R R
AL A S AT 0L 32 BHL, DT e I D) RE
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WLNE L PR, ARBE SR T U B rh B,
PR A XS i o 2 3k 2 100 52 Wl 1 PR g L L 3 1 A
Py AL .

Morris 7K 28 B 52 56 2 46 0 O el DA R K P 1% B 22
i, RGN GRIG , 2% 2 - R I8 E 7 & Y B
& 8 Ut E 1Y 25 B A7 B A RCAS , HoAE AF Pl 322
W K1 % 28 58 M B T2 RH OGN X, JH v o o 2 A R
ICICH SR TR AL, 2 5 NG R R - - b
% (hypothalamic pituitary adrenal, HPA ) % (19 4177 ] 44
P, R RO S TR JU Bk HPA Bl 52 3 B il
AP T B A HPA Al 137 98052 17 19 s 6 9 55 vh
X, RS R R K B UK K . A Morris
K A B I B I 2 I ) A S, R B - 5 I ) 4
F, 5 IEH X AL L, B8 + D-gal BEAIAL T 5 1)
[E) 02 35 14 0, s 1 28 AT L5 Bl b 28 A i 2 4
A TSI RE T3 R B, MO X 2 J7 T 4 78 1 A8
PR G 2 Ak 1) 9 BB o

A i e — KA E I R Ak e Wy o, Hoh d
TR A W AR B TR O A A
i 2 b SR AR ik 40 I, 2 R 2 AR R
SERRAS, RBUCIC B Ty B b DL AR AE , B
AT RS S RN 2 R B AR BT XY
M A LS JE Dr. Harman 1955 763 [H
MR T REZR B 2 3 T A0, S8 2 T il SRR 41 i
T 53 B AR R BOE IR, X T UL Y A g, 3
ST A HEE, BRI N E K B B AR R AT A
3 KR AT DLAE K A iy MR 2 SOD AL
PR R AR AEAE B A A fl T8 B IR 7, (H R Bl 5 4R
7 F18y 185 RN S A A PR R e i PR RN A 2 2L A
B A R LR IE B R E E Y BE T, DA AL
R LG F, SR

MDA & 2 A A 17 IR 3 S AL W 1 B it 7= 4
BLAR N MDA 7K T 2 515 & 1H BT % R 55 7 4
RIOPTHCBER A, B BA MM, B E 6
0 €0, 3R BORE . A 28 40 vt e T S Bl 28 R AT
Ak, B, E MDA ) o5 5 Al R B ALK 9 B
JoT 3k A8 AR R ) 4 S e HE 0 460 0 R R

LPF J&: 48 20 i L 3% 9 H 3000 — Fh b4l (o (o R
KL, B 20 M A 0 R T AN AR R R 7 2o S AR R
— BRI 5 e U AR T BE A N e
PUAE 240 b (8 2 1R 1 FNC 2 ) B 5 2R 4R
TE LG BE ) 2% % Ax i A 27 2 R A, 5 1 g I
IKEEAL LORERT . BE e R TURE AR & HA SR E
20 B, S B0 M A 2, T R R R, AT S A
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R ERERRA L,
fir LA, S8 0 £ SOD 3% 1, MDA Al LPF 1) &% &

AT LR e i AL i AR A BE T, R A TR = R

HEAGAE R . AEAR RIS Y BERR + D-gal A 41 i

SOD Jifi P & 3 F#AIK , MDA F1 LPF & & 8 % 7/,

A4k A R KT A LA B IR ST R i 2 Ak b

PR
AR, XY KRR R B X 20 22 Bl 9T 45

REI/R, SHRKHAM, BT + D-gal HBEAIA 1B

TR R AR L BURLJZ HE R AN R 2, e A

2 A A1 P 25 A B BT R AR A A2 5 W] B Vg 5 CAL

DXt 25 41 Jf HE 51 25 6L, 200 B 45 R4 AR, R A4 ik ik, L

H2% G £, 705 6 A5 ML TR P g K AR o X S IR DA B A

T4 75 T 2R R O R i A T
i > B, TR 2N o FEA IR A T 4 B

SCHLAE R o T AHL Y 8 R AR T B 2 fE

LS L 7R B v N =P N 70 18 1 N AT /S

SR 4 B SOHL S A 45 B IR, B 3% %, DA

R & Ak
FATT % 52 58 B 5% DTN AR O (ML ST 4 Ak g

DA% fi 240 L A5 ) 7K P B3 R AR AR A AR

F D-gal K 199 il 034 AT & AL AN T RE T B9 R

Me AN AREES L, B2l AL R

SEAGTRRB AT R D-gal R B ik 2 1k B 2 7R 0

0 20 2B AR < A 41 21 SOD I 4 T R ik 4 21

MDA, LPF & it 7t , S B 4 21 b i A A it 0 5 40

AL F G 22 ) 1 145 2R 9 5 DA 52 Wil Jiki 1 20 B 455 0

A5 R M Bz 3T g b 2 T A A IR AL S .

WAL B SR AE A, IR 3R AR PIL, 2 E 2% 5 2 R 0 i

A B — T A T

[ &% k]
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LS T (A £ K
WA B AT 5

Ek,FRN =", LRI
(FaP EFRHFR,#M  450008)

[(HE] B DR de S E T R B A /)N B2 405 00 D 3 4 BT X AL 5 B R AR AT WD 2B W5 . ik o R
JEIGE I 3 35 0 S AR 35 5 /0N B bk T A8 7, LA S 0 1F T WA B v w8 b I Bk (20,10,4 g kg ™) R TR 25 25 7 d, 46 ) 25
2R AL RLZH X IR 2 A T) 550 6 5 T T I 2K IR A0 2 /N BRI I TN A R G S ( ALT) | R4 SR % S g ( AST) & | [l i 5
JF 20 2 5 [ (MDA) & 2t R S A B AL B (SOD ) 3 M 5 3 7 3 40 A b S8 1E T B2 26 GRS . HPLC (B ik 1l . S5 R b 28
IE T BEZEIGHE A 2 LS A 1 a AISEHA S d o 3220 000 19 S8 S 2 4, T A 2800 o] 3 455 /0 BRI 3 o AT, AST i FH i3 (P <
0.05) , [A] B} 7T 42 85 5 45 /N BRUF 41 40 SOD B35 1, IR IF 4140 F MDA Y& (P <0.05) o £5 18 : b 4810 1E T M A% G
TN B G VR, oAb 2 o USRS i 2 &

[RgER] ETEAR; Mg, Wik, HPLC; 585 81F

[FEH%XE] R285.5 [ XEk#RIZAG] A [XE=HES] 1005-9903(2012)19-0141-04

[ M4 HRRMAE]  http://www. cnki. net/kcms/detail/11.3495. R.20120731. 1038. 003. html

[M&HMAE] 2012-07-31 10:38

Liver Protective Effect and Chemical Constituent Features
of n-butanol Extraction from Bupleurum chinense

WEI Bing, LI Xiao-kun, YANG Yun™ , WANG Qi-shuai
(College of Pharmacy, Henan University of Traditional Chinese Medicine, Zhengzhou 450008, China)

[ Abstract | Objective: To study the protective effect of n-butanol extraction from Bupleurum chinense on
acute liver injury in mice induced by carbon tetrachloride (CCl,) and to have a preliminary study on the features of
its chemical constituent. Method: Preventive administration of total saikosaponin from B. chinense (high dose,
middle dose, low dose) on acute liver injury mice induced by CCl, (ig) lasted for 7 d, then detect the serum AST
and ALT activity and liver tissue MDA content and SOD activity in all groups (blank group, model group, control
group and saikosaponins groups), meanwhile construct determination and analysis of HPLC chromatogram of n-
butanol extraction of B. chinense were carried out. Result; Total saikosaponin which mainly contained
saikosaponin a (SSa) and saikosaponin d (SSd) was the main constituent of n-butanol extraction of B. chinense
and it could significantly decrease ALT and AST activity in serum (P <0.05) and meanwhile it could obviously
enhance the activity of SOD and reduce the contents of MDA in liver (P <0.05). Conclusion: The n-butanol
extraction of B. chinense has protective effects on acute liver injury induced by CCl, in mice and its main
constituent was total saikosaponin.

[ Key words | n-butanol extraction; acute liver injury; CCl,; HPLC; saikosaponin

[WeFEEHE]  20120211(008)
[E€WB] EZR" IR RIITE (2006BAI006A10 ) ;i 1 44 B} 7 il R % 4k (092201310001 )

[&%— 1’5%] UK BT AR DS o 2 i 3R b 43 F 5T KO 25 R ST, E-mail ; weibing3381@ 126. com
EIREE] " #z, WA 00, 204Z , Tel:0371-65680605 , E-mail : yyun@ china. com. cn
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JC S Ry T8 B A W 5 A T R AR, B R

B B ARAR THEE A TR o R E R T
FHIS 2225 o AR 92 UE S b S8 1 1 7K B8 0 i e 42
AT L IF AL ST e Ak AR AT 1R
S X N 40 LA T S A R K R
TS ) vl i 5 A O 1 B TR 2 0 W 2 0 K
B R, PRI T vk S W 2 WOR 28 A 25 i o A e A
YER o S AR AIF 50 3 2k %F b S8 8 I i 38 o R A7 2l Ak
AR B, LUIE T BE A O ALAE A BIE 0 &, B 48 X &
P/ U5 03 10 £ 370 4 5 B HPLC 20 B 80AR
S3HTIE T B A O AL 32 AL 2 i W RRAE , B0 2 A
W S DR 1 5 EG T 35 A2 10 B A S
1 #a
1.1 2% SUMMIT /&5 2% A 3% A i 2%
“CHROMELEONTM” T {k 3 ( 2 & DIONEX /A7) ,
2000W'S Z& % 't i a6 il 4% ( 55 [F ALLTECH A #])
Chromafinger'"2005 {2, 3% 4 £ [ 1% 3 45 fift e J7 % Kk
(BRI RS2 R 25 0F 55 A RS 7)) , Hydro-RP8OA 7
%45 ()7 Phenomenex 2\ &) , METTLER AE240
T BT KA (i Mg 5 -6 R 2 AU ER A BR A W),
BS2108 B 7 K- (JL s FE 2 A7 K- 2wl ) , SZ-
93 HI { W 2l K 75 18 A% ( LSRRI ER ),
PT2100 %I N Y] 4 4151 K AL (52 [E Polytron ) ,3-18K
R i v UR SO L (P8 [E Sigma) |, LDZ5-2 fik# A 3)
B (AL ST Bt ) | i e 78 e d (i S 20 A AR AR
a0 ) PV TR KU T A B (B SR XA A R
Al ), UV-2000 #95€5h-A1 W46 BE T (L Je #) Eifg
IXERARATD)
L2 R K2hkt  INARY &M (ALT) , KA H IR
e Tl (AST) 1270 & L A A ) B AL T (SOD) 3
& N ZEE(MDA) It & % B3 e i A P iR
G ¥k B A ) TR O 5 T (i
20100529 ) , 5% 7K XL MG i U (#7707 98 250 A7 BR 2>
AL 4it45 090906) |, 431 £ )iF ( 35 [ TIDEA 24 H]) , 4
ALK (3t al, KA Da &), 92 56 /i £ ] A6 2R ol
Pie 8 0. 2% 1) I S Ak Btk AR 0 Tl VW, SR 2 AT a X
VAR CH X R
( saikosaponin d,SSd) (452802 H "', HPLC 14 [fi
FRIH—A ik & I E Y R T 98% ) o

SRR (77 ORI ) , 2890 B v BE o B AR 25 L
T 28 1 W 204 5 0y < B LA W) 28 8 Bupleurum
chinense DC. BT AR .

1.3 ¥ SPF g B WA /N B, M AE & 2R,
(20 £2) g, i ERL R 2 5L sh )y b, sh 4 vF nl
142 -

A8 & ( saikosaponin a, SSa)

UE SCXK(#)2005-001, 43 % 1A 3% Tl B 1 1 2 Be
S sScs G W (24 £ 1) C AR E 30% ~
50% ,FURL iR R % [ B AROK .

2 FHik

2.1 SEH R R AT R BOR A W& Bk S5 B
(it 40 H i) 201.0 g, 4051 8 5 & F1 6 i 5t (1)
95% & T 1] 3t 4 BT U, BRI 1 h el ok i L A IR R
W, W P OB AR . I T BE AN ZK 1000 mL
PV (A B 20 min) , ZK 0 FIE T B 25 3 IR
(A , A 5 BOR, W B IE T B, 323
JnAE FLER K 201 mL ¥ g (B S B 5 min) |, B0
3 min(3 000 r-min "), YLIE M ZEME K 201 mL ¥4 fi
(BT S min) , 30 3 min (3 000 remin '), &
I IRAT R 45 F 201 mL, BPAS R BN 1.0
gemL W (BT WM Y T 1.0 g A2, K
WP SE T MR S R AN E N 11.20 g-L71) .
S A 750 B 2 AR A B

2.2 W SPF /R 60 H ALK 6 4,
BPzs 2 B ARVZE PRPE 25 W 2 SR I s b
R A (AR 10 H)

2.3 FlETE AL B 25 A 4G T IR LR
(PL0.5% CMC-Na it 7.5 g- L', 45255 & 0. 15
gokg ™) SETAR B R o AR B4 0 0 45 T R 2
AR 1.0,0.5,0.2 g-mL™" 45 25 & 20
mL-kg ™ (4257 E 450 20,10,4 g-kg ™) o A H
R AR 25 T AR R A B AR K ig 42, 1SR T
do RIRGBFEEEEAREK,2 WG, 204 ip Y
W10 mL - kg™ B 28 1 2H A, Ay A5 4 I
51710, 2% MU AL TR AE B M W 10 mL-kg T, ¥
15518 h Ji MR R ER A, ¥ V5 i 10 25O AL G0 (2 000 x-
min "', B0 4 min) P B ILYY o f% M ALT F1 AST i
T G A BV R ) A2 IV e ALT A AST (935 F1 K
S BN BRUTE I R vk A B R K R Ak ) Bk 4R
T FRELO0.5 g, fin AvKA B ER 7K 4.5 mL, 98728
YLAVSPHRMLEAT 51 3, B 10% (4 JiF 41 21 50 3%, Mk
B 2 45 2 HLN3 000 rmin T B0 10 min, B
LWEW 2 mL, & 1% W FALLU51 5%k 10% 1)
JHFLH 2R 50 0% 5 A B ER K e 12 O 1 EL A% R M B o $%2
SOD, MDA F17% By i 52 W 25 1 3 500 &0 0 15 40
SRS I 2 20 b SOD [ 3% 7 A1 MDA (1) 55

2.4 OF TR AR 2E B REAE A3 AT

2.4.1 HPLC (3% %% hHH &M (A)-7K (B)
BEEE VR, BEML AR )F H 0 min: 15% A,85% B;
15 min:30% A,70% B;25 min:35% A,65% B;



Tk, A5 AU ST IE T AL PR T A R AL 25 143 AR AT 25 B 5

40 min:45% A,55% B;60 min: 50% A,50% B;
70 min:15% A,85% B, it 3% [A] 60 min; & & -
A E) 10 min, A5 25 7% K 6 LS AR I 4% 5 RS A
UREE 110 C; 28X 3.0 L -min~', #EFEHE 10
pLo FEiE 30 °C,

2.4.2 XFHEAMIEWAH S 0 HC3 mg SSa Al
SSd, KE % FRoE , B S mL B, B E A R 2R,
FEA) AL (0. 45 pm) y& 3, BI75 .

2.4.3 RO WA RS PR OE SR B OR
1 g K52 BCH B 40 mL, B 42301 h, 38, 5%
Jns mL FEEYE I, A IR IEWOT 80 COKIRHE T, Fa
YL 10 mL ZE A8 K 5 A, M AIE T B AR I 3 IR, BF IR
10 mL, &I 1E T A B, 80 C /K% 1+, 5k i LU
5 mLH B R OF 2 25 T RN 5257 ,0. 45 pum AL
B RS U8 AL B A

2.5 itk RA G SPSS 13.0 for
windows % 2% ZH £ 4l E 47 5 K R Jr 25 40 B, 45 4 S
BRI 2 s IR, P<0.05 Fait2EE Lo

3 #RE54W

3.1 SRR T RN, AU
S /NG SNIE R, B AL, B IROKIER , KW
M T H AR, 52 A R, TR AR AL K
JRAIG YT 4/ BT o ALT A AST 35 4 ¥ & 25 7t
(P <0.05) , I /N B2 453 05 B 0 N7 i g
LR RVZH AR LY, T80 B 45 24 Bk 4% 0L TG 2 R S 42 B
5 710 6 YA T 2 3 R A S ) R 0 /N Bl v e ALT
HAST By ks (P <0.05) , W& 1,

F1 LHRIMN ARG /MRMES ALT
1 AST FHEMZIE (X £5,n=10)

215 FlHE /g kg ™! ALT/U-L™! AST/U-L"!
EgE| - 25.40 £4. 58" 30.30 £5.76"
A - 47.80 +4.29% 89.90 £6.21%
I56 S AL 0.15 30.10 £4.07"%  47.70 +8.25"%
s R ) 20 31.60 £3.03'2  51.60 +8.34"%
10 45.50 4. 35% 84.90 £8.71%
4 47.70 £5.19% 89.30 7. 69

HGHMA LY P<0.05; 58 HA WEY P <0.05(% 2
).

525 (14l A b, A B 21 /N BT 4 20 MDA &
i T, SOD IR M W E FEAR (P <0.05) , 48R it
L2 /)N BRI H 20 B oot 48 Ak, i B 2 . AR AR
AR LE e R XUBR AL B 20 g-kg ' 14 51 48 B 20 7T
3 R A A /D RO H 2L MDA (59 5 5 e SOD
WEERI BRI (P <0.05) ,10 g-kg ™" S5 42 L) 411

SOD I MK Pl b 2 5 (P <0.05) , lLER 2,
2 LHRBYMSERBRG/NRFALRS
SOD &1 MDA K ERI M (x £5,n=10)

215 F /g kg ™! SOD/U-mg~'  MDA/nmol-mg ™'
EgE| - 285.89 £25. 10"  4.08 £1.57"
LR - 102.82 £17.83%  7.37 =1.19%
156 7 XU i 0.15 256.39 +22.76"%  4.50 £0.72"
Se IR LY 20 221.98 £22.91% 5,51 +1.13"2
10 197.48 +18.37"2  7.81 +1.32%
4 95.34 £22.86%  7.71 =1.23%

1,2 M85 RARTR 4T — 52 7 0 S 1 $R I

AT S84 /N B T 0 R R e R BB g, AT R
FHPRYTT CCl, Frauh B2 FH .
3.2 HPLC g #  Frgsr HPLC R 4055 vk B
U TR R BRI AN EE Y
FrA s ESR . SSa, SSd R A i HPLC (3 [ Ui,
B1~3, LIE L ~2 fE R0, Al IS 18 3 15
SN 17 4y i Ay SSa 1 SSd, H A, 45
5 SE A P R, T L B O TR R IR A7 2 LA
SSa I SSd Sy 3 4 L MR AT

SSa

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

15_- SSa

12 17_ ssd
789101 s 161718 1920

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min

E1 SSaxtfRMm(A),SSd W& (B),
KPHERETEZENBMAL(C)BERE
SEEAER IO T S R E T IR T R
22T N KIE R 0.2 mL(M2HF 0.2 ¢
A2 ) K 70 C TV, A W
fife, IFH RS 2 25 mL BHRCD A EZIE . HeArEh
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2 B0 I S 7 v HEAT S Bk I A A5 R R 4 W Y
BEFSER11.20 g L7,
4 itig

TEHEAT SOD 3 77900 52 iy , MR 9 3o 300 4 100 oK 7
X 5 o 14 T 2L 4 BORE: 2 4 e %, AR S8 1 L i
FRANT < BEHLAH IR — A2 20 A0 30, LU AR T i B
FEAE(10,30,50 wL) 940 il 2, % J5 B 1 K
50. 8% M) — 45 F g Fe AEHURE R (10 wL) .

R LN BUIT 2 20 9 SOD 1 J3 7K SF Fil MDA
SR M S R ALT R AST 45 R 4545, 2% 24
I E] 20 g-kg I (R AR 25, MY T ORI
FEREI15.5 1%, M2 T4 T 224 mg-keg ' H4EH]
MEAF A LDy B 172101 ) | S8 5 U T A
Ml T D0 G B T BN BR80T
A 3 T S R B o O A B T B0 B T A
5 B A3 F B AR 20 R < 40 WL B R i A Ak 7R
(9 %2 1B, B R AR g — 7 T 0 S BIL A PR 4T
T TR B — 7 T S 0 58 A 4 1L B
T 1 375 1, AT A Bk 30 Bk ML A 19 22 A i R R B 8 T
H O (- 0,) 5 59 — 77 100 6 A5 900 400 i 15 7 A A 4 1
JH e/ 1 by 35 55 0 A0 T ) 42 i, A % 3B s 4 o
6T 440 i BB £ 1 O

2 0 I 25 SR SR S AE T AR O A5 X/
B PEIF 00 B TR 0 1 T, 2 — 5 A TE T B AR IR
HRAL HPLC 0 3% 43 #7 45 5 7R 1% ¥ £ 2 UL SSa Fl
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[(HWZE] BK: a‘”wﬂnaimiﬂsai(KGZSJN)XT*%@jcﬁa)ﬁ*ﬁﬁ(OA)E SO, JoiE s KOBURECTT IE A 4% KRNE
FIRG A OA B, 50 HA R AR S5 24, BIIE % 41, 841, KGZSIN 3 /M F 4 ig 45 T (0.24,0.48,0.96 g-kg '), KK EH A
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NO,NOS,TL-18, TNF-o (7K -, £518 :KGZSIN GeA B 6 KR SL I PE OA, H0 78 — & ¥ Bl Py 522 790 s 4080 1, HC AL o vl g
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Effects and Mechanism of Kanggu Zengsheng Jiaonang
on Osteoarthritis in Rats

ZHOU Jun'?, LIU Xiao-hai'*, SONG Ya-ling'?, LV Yao-zhong'?®, WANG Zhen-zhong'*>, XIAO Wei'*"
(1. Jiangsu Kanion Pharmaceutical Campany Limited, Lianyungang 222001, China;
2. State Key Laboratory of Pharmaceutical New-tech for Chinese Medicine, Lianyungang 222001, China)

[ Abstract ] Objective: To explore the effects of Kanggu Zengsheng Jiaonang ( KGZSJN) on experimental
osteoarthritis in rats. Method: Animal models of osteoarthritis were obtained in rats by intra-articular injection of
4% papain for three times. Fifty rats were divided into five groups as normal group, model group, and three
KGZS]N treatment groups. The animals began receiving drug orally every day one week after the last injection of
papain. Six weeks later, all the animals were sacrificed for analysis. Histological examinations were performed on
the articular cartilage. In the same time, the activities of superoxide dismutase ( SOD) and malondialdehyde
(MDA) in synovium were measured, the leves of nitric oxide (NO) , nitric oxide synthase (NOS) , interleukin-
18 (IL-18), tumor necrosis factor-a ( TNF-a) in serum were measured respectively. Result: KGZSJN could
significantly reverse cartilage degeneration, and enhanced the activitiy of SOD in synovium, KGZSJN reduced the
activity of MDA in synovium, and the levels of NO, NOS, IL-18, TNF-a in serum. Conclusion: KGZSJN can
provide some protection in a dose-dependent manner in this model. The mechanisms are related to the reduction of
expression of MDA, NO, NOS, IL-18, TNF-a, and enhance the activities of SOD.

[ Key words | Kanggu Zengsheng Jiaonang; osteoarthritis; mechanism
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HRTR(OA) B—Fh 2 & T4 NMEHER
AT PR BN , LG Bl iR AT 8 AR A
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P 2 i R E o AR TP EEZ5TRYT OA AR
K 5% 5 DS () 6 00 T AN [) £ SO 3000 4 A7 Sy oh
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SUME T 45 56T I AT VR 6T B OA HIF ST
BB HIAE PSR BT, 28 52 5658 o 8 5 K
L OA #E70, WLEE KGZSIN Xt OA W fE T, - #i H
FEFBLA , A 16 PR I FH 4 b 5 56 48 45
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5 SCXK ( #7 ) 2008-0033, 7 #y #E 52 40 = & {F T
e
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B (4 pm JE)  HE Je 8 fyfig 2%l A DL 7E
a2 W AOBE T B R, A IR I R ARCE 1 4R ok 2
R AE AT R Mankin's 3743 PEAMARME L FE 1,

F1 XTI E Mankin’s {53 4R

OB S S S BRI S/ S Rt RRIE S/ Sy MRS R S/ 5
JEHE g 0 B 0 EH 0 SEHE 0
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BRI 5L 4 e e 58 4 11 5% 4

WO RIS 5

2.2.2 XYM SOD Al MDA [kl I AK 0 3 £R

KT, PIHOOCTT W, A KA 510K, - 20 C IR AE,
FHE A e 52 SOD By Iif o , B¢ B bE 22 1 )
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2.2.3  IMiE4 M NO,NOS, IL-18, TNF-a f4) #&
W LIS ES R F SR ML 5 mL, 53 &5 13, - 20
CARAE o HIAH R i I g v D 2 NO, 58 4h 43 0t 25 1
AE NOS, i e i 2 TL-18 Fil TNF-a
2.3 Gt ot SCRBEH 2 x5 Kon RS
THE A SPSS 11,5 HEAT 4 H) ¢« K3 Lh# . P <0.05
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3.1 BARP[EE¥EMELL K Mankin’s ¥E4)  IE%
HALTHE TR, WAL N, OA B2
IR B RN e T A AR W 2 R O AT DL
WA R AR . KGZSIN JR 7 A & AR (L 2
B OA BERIA A P 4%, EE R N T R BTy
PSR BE R, S B B AR IE R, AR UL 1
& 2, [FEE, #% Mankin’s $F 23 # i 3F 4 3F #4748
i, 4R Won 5 EERZH AH L KGZSIN 0. 48,0.96 g-
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Effects of Sanao Decoction on Allergic Airway Inflammation
in Asthma Mouse and its Component Analysis

MA Chun-hua', WANG Shan-shan®, MA Shi-ping'* , FAN Xin-sheng®"
(1. Department of Pharmacology of Chinese Materia Medica, China Pharmaceutical University ,
Nanjing 210009, China; 2. Jiangsu Key Laboratory for Traditional Chinese Medicine
Formulae Research, Nanjing University of Chinese Medicine, Nanjing 210046, China )

[ Abstract | Objective; To investigate the effects of Sanao decoction on allergic airway inflammation in
asthma mouse and its component analysis. Method: Sixty BALB/c mice were divide into six groups: normal
group, model group, Sanao decoction high, middle, low dose (7.2, 3.6, 1.8 g-kg™ '), positive group (0.75
mg + kg ™'), mice in each group (except those in the normal group) were sensitized with 0. 2 mL sensitized solution
[0.2 mL sensitized solution contains 0. Img OVA and 0. 02 mg AI(OH), ] during the period from 15 to 28 day,
and given corresponding drugs 30 min later, mice were atomized with 5% OVA; mice in normal group were

sensitized with physiological saline and were atomized with physiological saline . Samples ofblood were collected for

[KFEBEH] 20120519(006)
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counting numbers of eosinophilic granulocyte (EOS), and broncho alveolar laverge fluid ( BALF) was colledted

for counting inflammatory cells. UPLC-TOFMS was used to analyze its chemical compositions. Result: Sanao
decoction could obviously reduce numbers of EOS (P <0.01, P <0.05), in blood and BALF (P <0.05, P<

0.01) and 22 compounds in Sanao decoction could be identified. Conclusion: Sanao decoction can obviously

inhibit allergic airway inflammation in asthma mouse, 22 compounds which are related to effect of Sanao decoction

are belong to alkaloids, flavonoids, saponins.

[ Key words |
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TOFMS I\ =47 h % 5E T 22 b2 o5, X sk fl
U0 5 =5 KRB W /) B 1 T R E 24
S PR DA G
1 ##
1.1 Y57 UPLC Acquity™ &% ( Waters
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R OEWAR HRERH G, HEEH A (AR, &
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HPLC T ARIH — ikl , 4hiE >98% )

1.2 zh¥ SPF %% BALB/c /NEL 60 H,6 ~8 %,
TR 18 ~22 g, WEMER 2K . W B 25 M ol bel X 2 1M
ZFFRHECA AR, 36 % kS 2013839,

2 Fik

2.1 UPLC # &4  Acquity UPLC BEH C,, {514
(100 mm x2.1 mm, 1.7 um) ; WA 0. 1% F
f2-K(A) G (B), BB BEVEE (O ~ 8 min, 95% ~
80% A,8 ~12 min, 80% ~70% A, 12 ~ 15 min,
70% ~65% A, 15 ~18 min, 65% A, 18 ~21 min,
65% A ~20% A,21 ~23 min,20% ~5% A,23 ~24
min,5% A,25 min,95% A) ; #£iH 30 °C; JiE 0.4
mL-min ', #EFEE S wl,

2.2 TOF-MS kil & ESI ¥, 4577 5L ESI +
B, B HEIE3 KV, HEfLAE K 40 V, B TFIEE
JE 120 C, B ORI 350 °C, HEFL i 50 L-
h™' B A 600 L-h ™", filf 35 fE 2t (6 ~ 40
V), B FREE 1 ViR AR A, R
JL m/z 100 ~1 000,

2.3 fEEE A& K FRIBUR T 6 g, 129 ¢,
HE 3 g, fin 8 5wk, =i 1 h, [H 4R 2
W, BR2 h, HIFUEW, o /N2 UEA, R k4 =
100 mL, & =#%, W =% 1.5 mL, 13 000 r-
min "' 85,0 10 min, BB 0. 22 wm JE B, B4 =
e IRE7K ey g

2.4 XPROSLES A EI A SR B PR HBORR 8 BR L
FERRERE CH B H R R H R AR A
8 HERE G, H BB K, X5 IE DL 70%
P oSt ) ol R Ik 3 g 28 mag - 1R R R VA AR
2.5 PRGBS gy R
BEMLAT R 6 Al BRI =i b R E A
(7.2,2.7,1.35 g-kg™') .25 (A 40 BH 7 24 i 9E K A
(0.75 mg-kg )4, AR 10 K MEMER . Bas A
WA, S H Y T8 1,8 K, B HE T BT
0.1 mL B A (0.2 mL B & & OVA 0.1 mg,
AI(OH), 0.02 mg) , %5 15 ~28 K 5% OVA ¥ %



ThFRAR S =0 o W Wy /0 B 7 P ST R B4 T % G 43 23 T

b, B 54K 20 min, 28 (4 DL A IR B A B ER K AR
BEMOR I AR K Ak, 15 ~28 d 54k, B
W ALHT 30 min ig 4525,

2.6 MMM FR A Rk 24 h 5, /UK
ME I 1 mL 2247, B 20 wL iR 41 T 0. 38 mL EOS
THECR T TR O AT Ve R R 4 ML, D)
BB V3 VA TR R i 0 % R S A W BB T 12
200 AN P4 M, e 45 25 1 40 LA 5, TR A 2
JfL T o E A3 o

2.7 BALF(fiiy#E Ve W) 40 Ml "2 A A R E Ak st
Y AT I M G5 4L 22 SBT3 s o0 i R, T
SRS T — VRO S A,
ZEFLEE E, LA 1.5 mL AR EER K 4y 3 R UE, IR
0.5 mL, HU— ik V8 V6 Y 22 1l 40 B B0, § B S
BB T A NS 1000 remin T E T B L
10 min, WE b 38 W, BRODCUE W Fr 81 22 |, B i 1G4 W)
ety G T R E 200 AN A0, Gt A5 2 AN i
B IR A AN T A

2.8 itk SEEREdEAIH] SPASS 11.5 #1748
I, SLEEIELL & £ s Fon AR HLEBCR T ¢ K5,
P <0.05 B EAGGIHHE L,

3 &8

3.1 XN BRI VS R OB ML A e 5 OE
WHML R M EOSHF R HFER(P<0.01),
LR R AL L, BHE X R4 = B ) e Al
EOS & @ AR (P <0.01) , & 7 5 20 A5 BT B AR (P <
0.01), WFEI1,

3.2 XM A R A0 Ay LRSS I Yk
EL 40 3 b, BE R A 5 2 ) R A b g B 3 R AIG
(P<0.01); FAMEZ5H 5E A A A Fr b (P <
0.05) . H PRI 43 45 45 25 4 S5 A A L R
Y25 BB M E A L AR B s (A B
ETFE (P <0.01) ; SR g, BH M X 4] =

R1 ZHFNMERERMAMBBEZE(x+5,n=10)

il /g kg™ I FROE 40 LB/ % 10° /L
251 - 0. 00 £0. 00
LR - 11.63 4. 172
i FE KA 7.5x107* 2.38 +1.77%
=W 7.2 5.22 +3.90%
3.6 2.63 +1.19%
1.8 6.75 +0.31%

S gl P <0.05,% P <0.01; SHIB A D P <
0.05,P<0.01(£2~3M),
B bR R B R (P <0.01) , =#)7 m ARH)
A FTREAR(P <0.05) , L& 2,
F2 AEANEZHHHNREPRABEGF AR (x £5,n=10)

%
fiilEes

| » WO MR RN
/g kg

25 - 62.50 £8.22 37.19+8.38  0.31 £0.46

Y - 50.75 +8.24" 28.00 +8.74" 21.25 +5.30%

HiZEKA  7.5x10°% 58.80 +8.25% 35.81 £7.11  4.06 +2.78"

=¥ 7.2 56.61 +8.01 29.77 +9.19 13.61 +5.97%

3.6 58.29 +5.67 35.75+5.43  5.90 +2.59Y

1.8 56.06 +5.79 30.63 +7.21 13.31 +4.56%

3.3 =H#imd e/ B BALF 58 40 i 3 %064 5 R
5525 L A, 1 TR 2 1 R A T S
e WRORL AN BR3P 25 S (P < 0.01) , v PR kL 20
A Geit e 22 5 (P <0.05) 5 i SRR 4 L 45, H 4
JE SR R LA RO ZERAR A = o AR
BARN)EBHEE (P <0.01,P <0.05) ; H 4L
90 Y 1 P 200 B, M A R 2 A T 2] Y S I
(P <0.01) , HAlh £ 25 245 21 25 24 J5 R R 20 TE W .
75 57 5 VB TR 200 3t JE KA, = i o ARG R
%255 W MR (P <0.01,P <0.05) , LK 3,

#3 Z=#iH3 BALF W AAMEHUR SREMBMAFIM(x £5,n=10) 10°/L
ol Fl 4t /g kg ™! 1 2 i A B T L 41 Al %K r b 2 i 4K B 24 i W 5 A7 240 Jif0 B
ZEH - 19.63 +5.58 2.47 £1.60 2.59 +1.51 14.53 +4.18 0.04 £0.07
Y - 29.88 +3.68% 7.8 £4.49% 4.81 +1.63" 13.88 £3.87 3.98 +1.97%
by FE KA 7.5%x10°4 10.50 +5.90% 2.29 +2.08% 2.09 +1.59% 5.49 +2.21% 0.63 +0.62%
=% 7.2 19.00 £12.01% 4.13 +2.35Y 3.61 £2.93 9.93 +6.66 1.33 +1.52%
3.6 19.50 +8.62% 4.09 +2.14% 3.28 £2.51 10.95 £6.46 0.60 +0.60%
1.8 24.13 £5.38% 4.53+2.53 4.14 £2.53 13.77 +3.35 1.69 +1.05
3.4 =i e it oy o .41 =¥yt Flia%E &M UPLC-
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QTO-MS J5 ¥k #E 47 Wl o 48 a2, 2 8 i 7 B8 B [0 2 A
(1) JRETE 8 F (m/z) S AN CHEAE (A, ) L urﬁ 9 a
= \M \,r N ww “ | I » M 411 A
If4h n*ﬁ?%’%%jiﬁj( SO T Hirh 22 A i i oy d i R T T Rt d20
BTG . LRI LR 4, BB U E L 147 B
1 “\18 2 h
[E] 10 M“&J \*\ " 122,"\0 M‘J‘w‘m 31 M% \}‘ "J‘
342 SEGRFERNE N 2 i I A
BB R R e
PR P - T RECR R B TR 2 TR IR AL B T I
ST IS AR TR ST
3.4.2.1 SXxFRES RS S DI EE2 ll, 1E
Fi[F (9 UPLC-TOFMS 4 {1 T &% & b B i 2 (¢, = R AT IF LA 2 B — B R 323 5
4.90,m/z = 456. 1496 ) 5 X HA i = 75 {4 (t, = AT X B B — BT B 323 A [R] R

— AR 2 B AT

AT g 1R K

4.90, m/z = 456. 1496) H e, W 2 55845 {15 %}
FUATA R 69 {5 B ] (1, = 4.90) AT Sz e 2 SRR AU 2 09— SR L P 2.
x4 ZHALFBANT
[M-H] “m/z [M+H] *m/z
5 IR R ATR E LU G G Hip o Ms® e I i o MS”"
/min We/mm  Gypgt Sy TEE R [=% ST ST K [=%
/Da /Da /ngrg! W] /Da /Da /ngrg! W]
1
” 4.62 catechin CysH 404 210 289.070 4 289.07 12 -1.7 245,205
2 4.90 amygdalin" CyoHp7NO 220 456.149 6 456.150 6 -1.9 323
3 5.97 epicatechin!) CysH406 210 289.071 7 289.071 2 1.4 245,205
4 6.16  vicenin Cp7H300 5 287 593.147 8 593.150 6 -4.7 593,234  595.166 4 595.166 3 0.0 595,315
5 7. 18  schaftoside/Isoschaftoside CoeHyg0 4 215 563.137 1 563.140 1 -6.0 563,391 565.156 1 565.156 7 0.7 565,257
6 8.05 liquiritin apisoside CoeH30 3 276 549.160 0 549.160 8 1.1 [417,255]
7 8.28 isoliquirtin apioside CpeH30043 363 549.155 4 549.156 8 -2.7 549,255
8 10.94  licuraside CpeH3003 361 549.157 3 549.160 8 -5.8 549,255
9  11.33  formononetin") Ci6H1204 248 267.064 3 267.0653 -5.2 266
10 13.29  licorice saponin!) CyoHez046 250 823.1402 823.1416 -1.7 823
11 15.60 licorice saponin G21) CysHg047 252 837.390 6 837.390 7 -1.6 [775,625]
12 19.35  licorice saponin H2") CyoHg046 252 821.396 1 821.396 0 0.1 821[351]
glycyrrhizin acid/Licorice
13 19. 67 CyHgr 046 252 821.396 0 821.396 5 0.6 821[351]
saponin K2
[ norpseudoephedrine-CH; | -
14 2.05 CoH )N 210 134.095 2 134.096 0 -3.4 117
edrine
15 2.17 [ norephedrine - CH;] - CoHy,N 210 134.096 6 134.0970 -3.0 117
16
" 2.44  norpseudoephedrine CoH3NO 210 148.111 8 148.1126 -4.4 133,117
17 2.59 norephedrine CoH 3NO 210 148.1120 148.1126 -4.1 133,117
methylephedrine!)
18 2.98 Cy HzNO 210 180.138 3 180.138 8 2.2 162,147
/methylpseudoephedrine
19 8.09 isoliquiritigenin') CysH 04 228 257.080 3 257.0814 -4.3 257
20 8.29 liquiritigenin!) CysH 04 215 257.082 5 257.001 4 -5.4 257
21 11.34  ononin CpH5y04 238 431.1315 431.1342 -6.3 431.269
22 14.63 licorice saponin A3") CugH7,05, 248 085.480 1 985.4470 -2.9 985,647
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1: TOF MS ES-

23.36 BRI
A 330.2318 3.91e4
4.90
as6.1472
2234 S ias
y 265.1434
10.79 250.1428
) 723.4987 2
Time
5.00 1060 156.00 2000 2500
ase B
s2s ,J‘}"’ s02 1 . 1 ]
179 3210, B asg [soas7oezs 1, 876 913 949998
260 260 660 860 1000

C

ase

57
s2s ' [ o
170 221204] 824442 [ |[ 503564 _gqia ©93743 810 913 oS6
260 250 o0 860 7600

mlz
Al A AT O B B € T B A A B

— G P (R ) S € 2 B — ST AT (TR
B2 EFCENREBRR-—FKRIERIE2 H—-REEE

3.4.2.2  U&A X RE 5 SCHR R X e, DL e g
21 Jg i, W21 (t, =13.29,m/z =823. 140 2) , 3@ it
ARSIk M R AN AR a0 21
B — 2% JoT i Pl v 9 R AR R B 5 SOk R Y R
WAL T R AR PR o8 F He g, R & A MIF 1
FRIEMERE B B F m/z =269, fr LS g 21 Bl oy o5
WRAETT , 06 21 ) — ik e LI 3

431
269
432 | |
257 270 419£ 503 J o
635688 > 999
AL AL e [T PR T s onad
200 400 600 800 1000
mlz

B3 21 W—REEE(HEFEX)

4 itig

AR S A PR = 4007 %o I BRUAR B 1 S R
I B RE IR, & B = 497 B S A A5 I I /DN BRUAE
PESIE R AE. A UPLC-TOFMS M = #) %7 % &
T 22 fb2E Ry, 3 Bk 2 LA A 4 AR W e T L
TAF WRR B H R H R R R R
SRR AR B R TR A T A X sk f
25T 5 =R W s BRUAR N P B R E R —
E YOG FR T = 40 B 2 i /) BB W 1 AT R
(1) ) Joi S Atk S HL e AL B 0 AR Ak A Rtk — 25 IR A
W5,

[ &% 3Tk ]

[1]

[2]

[6]

[7]

[9]

[11]

AR BR A 2 R IR 2 43 25 W Wi 24 21 SRR IV i B
TR R (GO B Y 8 2T R R BE A
M%) [T]. w4 45 4% F ek g 2% 7, 2003, 26
(3):132.

VPHLEE UM AR , YTk R, 4. =0 B H 2807 b RSV
P55 1 W/ BRI S R PE S R [T ] T SR
AR 25 A4 ,2010,11(15) :702.

T AR ERAE S S B SO R i R R
P B o K SRS 2R ) 28 B BT AA (0. v T 5 4 D5 )
4 5,2009,15(5) :35.

TERI TS B0, RN, S =3I RO R X SR B
BRI IE SAE Y S M [T ], B 5P BE 25 R 2= 2 4R,
2011,27(6) :542.

JRE IR RAERE, SE. = KA b R
PRI LB BT [T ] b [ 52 56 7 ) 2 2% 75,2009, 15
(2):1.

T AR, X ARG A R B W B R
BTG AT 5 (1], Biig 2= 4k ,2002,27 .55,
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M R 7 50 v I LA DA LS B T 2 BE O 2 W

GEF,AEF FVE Ry, £KE
(BHRBRXFEAPHFE TRFRE, XA 610031)

[(FE] BB = 8 e K B E &SR8 0952 . 77 3% 38 1 9 SD KB, BRIE % L 4h , Hox 25 4k H =i i
PRI 35 25 d 37w A AR K BUBCRY S & AL TT 24195 3 mg-ke ™ 13 H ig 44T — YUK b 1T 7800, ok A B4R A1 o v 3 A4
FE A H A IS FAE251.25,2.5,5 g-kg ™' ig 424 1 0K, i B4 AL UM A s MR Rt . 2 SRS AT o 375 LR i (TC) H i
=BE(TG) MR FERE®E 1 (LDL-C) (& % FEAR 4 1 (HDL-C) (N R MR 5% 2 i (ALT) (R A& Z R % 2 (AST) MJFH L TC, TG, &
R @ IBRHE R )E BT IR 4K BRI T K44 TC, TG, LDL-C 3575 [ % R4 W 2 FH &5 (P <0.05,P <0.01) , A1l ALT,
AST 1 5 7+ (P <0.05) o I AATT, Mk F AL IR W 4 25 15, Y Be WoR W 3 R AR i v MR 80 TG, IFH R TC Kl id i
ALT,AST fJYEFI (P <0.01) . £5i8 « W1k 75 Al P32 AK S92 30 M v M i e K BRI A , I e AR 3P /&5 1 A 2 9 1 i B e

[ZEiRE] sk, SA5MUERR; mfs; HI6e

[FEH%XE] R285.5 [ XEk#RIZAG] A [XEHES] 1005-9903(2012)19-0154-04

[P H AR HE]  hitp://www. cnki. net/kems/detail /11. 3495. R. 20120727. 1036. 001. html

[M&HMAE] 20120727 10:36

Effect of the Extract of Valeriana jatamansi on the Blood Lipid
and Liver Function in Experimental Hyperlipidemia Rats

CHEN Chao-yong, YAN Zhi-yong " , LI Shao-hua, CHEN Chong, ZUO Chang-ying
( School of Life Science and Engineering , Southwest Jiaotong University , Chengdu 610031, China)

[ Abstract] Objective: To observe the effect of the extract of Valeriana jatamansi Jones on the blood lipid
and liver function in experimental hyperlipidemia rats. Method: All the rats, except for the normal group, were
fed with high-fat diets for 25 days to establish hyperlipidemia model. Then lovastatin group was given lovastatin at
the doses of 3 mg -kg ™' once a day, and V. jatamansi high, medium, and low group were respectively given the
alcohol extract of V. jatamansi at the doses of 1.25, 2.5, 5 g -kg ' equivalently to the crude V. jatamansi by
intragastric administration once a day. After administration, every group was still fed with high-fat diets. Two weeks
later, the serum level of total cholesterol (TC), triglycerides (TG), lipoproten cholesterol ( LDL-C ), high
density lipoprotein cholesterol ( HDL-C), alanine aminotransferase ( ALT), aspartate aminotransferase ( AST)
and liver TC, TG was detected. Result: the TC, TG, LDL-C levels in the serums and livers in model rats were
higher than these in normal rats (P <0.05, P <0.01), and the serum levels of ALT and AST also increased
significantly (P <0.05). Both lovastatin and the alcohol extract of V. jatamansi showed significantly decreased TG
level in serum and liver (P <0.01), the TC level in liver (P <0.01) and the ALT and AST in serum (P <
0.01). Conclusion: V. jatamansi can regulate blood lipids level, and protect liver in hyperlipidemia rats.

[ Key words | Valeriana jatamansi; experimental hyperlipidemia rats; blood lipid; liver function
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RT3 , 46 - W0 ke A X 25 0 AL AE A Bt g K AT 200 B ) 52 o

W IR A 2R UL R A T AT A W Wk A ) AR 25 R
HE,2010 45 Rt B 245 8 (— &8 ) AR Zh g Bk
i TH B RS AR RUBR T EE L A, T e I B R
e A N AN BRSNS 1 AN N QNS
MR A L A I R L 2 R, B A
TTAE TG K AR 4 i, 2B 06 7 AU bl 22 & A ol AR,
RN BB A G I, T R AT A A R . A
TFF 5 38 28 1 i Ak £ A S S 50 P o O IO oRE R RS 7Y
PRV T W 75 Xof 75 Mg 1t A A BRI i 7K P BB T g i
2R, M Sk L7 96 e B I B JH A 26 % g 2 4t
1 ##

1.1 Zh4y  SPF 2 SD kL, M4 /R (170 =
10) g, Hy AR5 A0 A= W B A7 PR "l 4k . & 4% IE
= SCXK (J1])2008-24

L2 2%y WIRAE W S 2GR T, 4
(RS N e iy = = 4 T S R B e
N R W R AR JE A 4 W Wk & ( Valeriana
jatamansi Jones) 24§ B 1) MR B AR 25 0 9% AR At TT M
(20 mg/kL ), VL 95 K ¥ i 25 A KR 2 w2 e, it
2091201,

1.3 5 &k (4t 20110319) VLU &
dn B A RS & AR 7 IE [ EE (45 110204) , 84
Klgfb T A B A BR 2wl A = £ I (#t5
20110318) , 4t 5t B 18 5 A= Wy 2 R A IR 53 4F 2 | A=
FE R L 2T 4k 2 40 ( CMC-Na, it 5 20100813) , Ji§;
TR e A TR A 7 B IR R R (TC, it
20110303) \H il =8 (TG, #it 5 20110302 ) K% B
Jig 2 41 JH [ B2 ( LDL-C, 4tk 5 0110312) 1 /5 % J& IR
2 IR [ B R & (HDL-C, ik 5 20110303) , ¥ 2k
Jb 5t b AR 2R I PR 00 A PR 2 ) A 7 5 TN &R i &
fiti (ALT 41t 20110601 ) Fil K 4 54 & % 22 i 1A 7] &
(AST,#it*5 20110530) , ¥ Jy 3 5% & B ZE 9 T2 F
ST A=,

1.4 4% RES52-86A Jig %% 75 &AL (_F ¥ W 2 2k Ak
IXEET) ,BS 224S 1/J3 K5 % i F K7 (AL 5t 38 £ F
WAL 2 RS A BR A ), DYSO- 11 1 5l Bk 15 57 3¢ #L
(T Z YR A FRA R ), TGL-16 55
BV R B O AL (KR YA DAL S AR A A,
Multiskan Spectrum 4= I K fiff #7{ ( FEER QR B
ARRAF)

2 AFik

2.1 Z4Wdl A IR O BRI < ik 2 M
8B 10 £%5 5 80% £, 1 40 KHz #7790 min 32X

PR, B T PR IE W, 40 “C e 75 # 25 £ 1, 1 0. 5%
CMC-Na ¥ W Bic J% 4> & 425 0.3, 0.15, 0.075 g-
mL ™ L PR 3 R R 3 R T W
0.5% CMC-Na ¥ 3% R b 7T L 5 0.2 g+ L™ f ¥ W .
DL 25t B 4 C ok TP A i o
2.2 FHPEIRIRE S KERIGEN L AEE 3 d )5,
BEML th 10 HCHERE 2521 ) S 28 10 B2, R ] 5
DR HE A R B AR 5 ARRE T (78, 8% i £+
B+ 10% 83 +10% B HH + 1% JHEFEE +0.2% R
) IEAT IR ILAE Bh A R A
2.3 IR WAL 25 dJE R AR BURE B
G35 A (BRI M2 I AR AT 40 ik A £ e AR
By o ARSI AL, B 10 B MEME 45 i v
BERT AT 0025 O R 2k 6 21, 25 [ 20 47 W 4] 3 5
Ak, At AT WL ) g A Ak TR S 4 24, G v g
ORI AR P 3 AR A R 1,25,
2.5,5 g-kg " H ig 425 1 %M TT 4H 4% 3 mg-
kg AT ARAMTT HE H ig 4424 1 Wk LAY IR 4L A
23 P B2 43 0] ig AE AR B 0. 5% CMC-Na ¥ i,
FKHELRZY 14 d,
2.4 FEhREI
2.4.1 i} TC,TG,HDL-C,LDL-C il % )5 1
W ig JA AR 12 h, RERIK, B sl bk B, = 2 v R S
L4 000 remin B0 10 min' B A I
THREA . HR DR & B0 O vk A K m AR A
W42 113 TC,TG,HDL-C,LDL-C %5 4,
2.4.2  I{E ALT,AST J5E 4% Ry A5 i i,
22 6 0 3 70 8 8 B 0 M ALT, AST 3644
2.4.3 44U TC,TG WE™ 44K R E
TR B, vk A B R K b Pk L AR BR BRI
0.3 g A LR ARRLLL 12900 A T4 1 A # 4R
7K, KoK H R L 3 ST S AL B 10% J 510K, e e
RELPL4 °C 6 000 remin ' B0 5 min, B I
FHIF AL LU 3% o H3 A6 3k 5] & vl B Oy v 0 i 4
4TC,TG &,
2.5 B¥RAbEE SR FH SPSS 13.0 X A4 i 4T 80
Rl 20T, AT AR g 5 R K. 454
FIGKAEH x5 /R, P<0.05 BAGIT¥ER,
3 &R
3.1 PR R 4L 28 5 AR AR R AR 5 i
3.1.1 XPKREIME TC.TG, JF4 41 TC TG (¥ 5 M
i 2% 1 ] DL AR Xk B 2 I R P48 TC &
B & T2 I IRAE (P <0.01) , 1L s S IF2H 2L TG
i 2 TS AR (P <0.05,P <0.01) , 5
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RUXT R AR LU, 8l 7T R ik 7 o L rp AR R o k) A R R RE FE AR T TG & & (P <0.01) ,1fi

ML TC & 8 AR W 4 00 2 35 1k 22 5%, Mk 7 b IR
F AR HA AR AT 4140 TC M4 (P <0.01) , ik

XTI ZU TG, R 3 50 1 41AR B AT ] i)
RAEHI(P <0.01),

1 WKENIHESEOEXRRMLE . FAL TC, TG EEMEM (2 +s,n=7) mmol-L ™!
25 /g kg™ 14 TC JE4H 40 TC g TG JFAH L TG
23 [ %) 1Y - 1.42 +0.33 0.57 0. 13 1.98 £0.38 0.92 +0.27
A5 7Y X6} BR - 3.49 0. 82% 1.93 +0. 63% 2.64 +0.45" 1.90 +0. 32%
AT 0.003 3.33 0. 66 1.47 £0.36 0.95 0. 15% 1.82 +0.32
W ok 7 T 4 4 5 3.43 +1.01 1.93 +0. 64 1.22 £0.57Y 1.05 +0.25%
2.5 3.59 £0.58 0.70 0. 24" 1.13 +0. 48% 0.44 +0. 18%
1.25 4.23 +1.21 1.03 £0.37% 2.55+0.78 0.33 0. 11%

T 52 A BA " P <0.05,7 P <0.01; SHH X A L P <0.05, P<0.01(F£2~3 ),

3.1.2  XFKRIMLIE LDL-C, HDL-C f{5¢m) 2
oL R R A S LDL-C & B 5 Tas [ X
HEZH (P <0.01) , SEEARIX; B L 4, Wik A5 3 451
A LDL-C & AR A W3 A8 1k 5 1 X F I v
HDL-C 7 & , 58U %) f 21 25 1 0 AL A S it 2
2250 BHE 2 9% A A 7T 20 B ek T v PR AL A
WREAR(P <0.01),
F2 I X0 IS M E X R % LDL-C,

HDL-C §E2MFM(x+s,n=7) mmol-L !
20 5 s LDL-C HDL-C
/g kg !
e POpi - 1.19 +0.30 0.55 £0. 14
L IR % e - 2.23 +0. 68% 0.64 £0.19
W AALTT 0. 003 2.63 +0. 60 0.34 £0.05%
) e 7 A ) 5 2.37 £0.77 0.38 £0. 08"
2.5 2.67 0. 63 0.39 +0.05%
1.25 3.06 +0. 81 0. 60 £0.20

3.2 MORRUME ALT, AST {&PER N 3 3
AL AR B A iy ALT, AST 3% PE W] i T 1E
WA SRR IR LA, Wk A v R B RE
FEAR ML ALT 54k (P <0.01) , il i fiE 10 35 [ A%
M AST 3% (P <0.01)

R3 WEKEX LW NS IR MEXRME

ALT ,AST EMHI M (2 2s,n=7) U-L-!
20 51 i ALT AST
/gkg™!
75 % R - 8.50 £1.70 12.43 £1.76
I % e - 12.05 £2. 17" 18.31 2. 43%
& AT 0.003 8. 14 1. 44 10. 14 2. 53%
W e 7 B A ) 5 4.91 £2.25Y 16. 60 +4. 80
2.5 6.41 £2.55% 9.89 +2.75%
1.25 9.63 £5.94 14.31 £2. 63
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4 itig

o JI ILE 25 3080 ok o8 R R A R S O i 5 22 D
A G K A T B & H R I R
VO KA IR A — 2 f mIAE L, B4 25 ) 1t g ol
T AL Ak T 24 I I s 1 P AR v R 2 e
ST, ATk, BRI N — e 5
A% AR ZE I A T i ke e 00 F 5 v, ke 300 A e A
PV A S50 B W KB R R RS AR R AT R A
HEh YR E I BRI BS, 8 R T ARLRHFIE .

MBAR B2 22 0 52 ok B, =5 B i AE Sy i B 5 5 5%
I 25 LA BB, 2 i AR P i — b s 2 iR
J R S T e, R E R I e O 4 v
FRERR 2SI BFR, A G H ol = e (TG) | I [ B
(TC) KT w5 R FiE 25 B U7 R 55 . Il B 7E 5 i ¢
R AR A TE B KR & N 2 ARz
. A FRREE N 4k 4 25 FLBETORL (CM) R AR %%
JEREHE 1 (VLDL) K% BERR 2 11 (LDL) | 5 % B i 2
F1(HDL) , TC,TG >y Ifil i o5 FE BEH i) #4) B4 5T, LDL
AR L AS P BE T AR TC AR, 189 i 1 o 2 A [
(TC) Hh =HR (TG ) 7 3 iof o A8 BE Il 5 58 2T &
el Tne , Ak AR B B, in bR s Jik s B B 1k 1) B
KR, T SO A B I A

AL 6 25 B 0] DL A5 6 B AL i v TC,
TG,LDL-C J 24141 TC, TG & 1 525 1 HE 41 I
1R U I A ST 5 v R g I AR B S BT . W
Wk e v R A 2 R % ) 3 AR AR S 06 M S R Il E R
BUIMLTE T i TG, b IG5 i 2 R 8 I 41 40
HOTG, e AR AL 2T TC A B S 0 RIS 1
FH 3 3R Y vl 2 ek A LA — o 10 AR IR S 6 M 2 B
M4 S BRIt A G4 A, G op X6 JH 4 413 TG R Il
B TC R FH LB o i T 2R 1 25 01 4
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A KM % COPD K B =E H A4 (1Y 52 i

AN E AP ARAR, FFA KA, R, A AR, G0 &,
X BEAE W F L, ERL X E Y, ER R AR
(FFPEHXFLAMESKE, T 100029)

[(FZE] BE G @A I " %08 1 B ZE 4 Tt 595 ( COPD ) A5 Y A Bl i 2 210119 Jik It 4 J 26 11 -0 (MIMP-9) %k 2k K
¥ -B(TGF-) 2 [ £ ik M4 Il (55 5% 5 4> F Smad3mRNA, Smad7mRNA Kk K 7K P-4 1k, A 38 5 4 B2 4R 1) COPD A g i
BTN ML o T AU T O R 2 I B A R I A 1 AR vk 7. COPD R RRUASEAY | R AL 43 O IR AL AR AL VAL IR
Jili 261 R il f ()9 2 IE 40 SR AIE B 10 mL-kg ™' alivgok 4% 45 25 41 HE BN Th 28 (A W 41 L3 Tl AL L g ) 3 4 0 2 B 4
B 1.50,4.25,5.75 g-kg ™) #ESE 14 d FH A A AL LT AR i 40 4T MMP-9 , TGF-B # 1 FH 1 26 3k T AR e 3, i S i ¢ ol i
i PCR 058 il 41 21 Smad3 #1 Smad7 (¥ mRNA /KF, &R :O5 1E 5 4 b, 884K R 24141 MMP-9 il TGF-g R ik H) i,
T 1 B T AR L R A 4 R 1. 231% F13.002% , Smad3mRNA 7K 5 F+ 2 & 14. 804, Smad7mRNA 7K FREEZE 0.2(P <0.01)
@ SRV LA, VA W AL 2 28 MMP-9 , TGF-B 43 5| 7 0. 944% Fi1 1. 989% , — 3 ik />, Smad3mRNA 7K - 44K , Smad7mRNA
KFTFHE (P <0.05 3% P <0.01), @ 5 M4l Lb %, il B 7] 34 41 09 il 20 21 TGF-8 3£ ik Ml Smad3mRNA 7K - 35 />, T
Smad7mRNA 7KFF- % 0. 784 (P <0.01) , MMP-9 (1% 3% 35 WA i /> e 5 . 8548 « 38 B K i i 78 3h il 0 ik 384 i 1) ok
J , e 400 ) 0 A L S P o i A R K R A AT TR, AT e A S B JE |, o RO T B i B B L 3 AT fig 2 COPD* A it ia "
B 7= A B AE R T 22—
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) PR A #2 , S TC, TG R I RH i £, 1 [2] GBI5193.1-94. £ fil % 4 Pk 5 B % I 4 B J A7 1%
BLAR A7 30— 2 B 5 [S]. 2003,2:35.

ALT F 4710 T 40 I b T 78 JFF 40 i 1 2 (3] AN, FUL AU FE LN AL B
BRI 25 7 A AS PE 2 BB (L35 P [ L35 ALT RS B 2 I e [0 S A 2 e

e L A s N . ,2011,17(21) :209.
s RBUSIOE BRI IRZ — o ASTHED ) o e il 5msor s (0] o
WU & £ e e, H U R IR, 2 45 4 s i i R T B 20021202,
AST H‘[Eﬁﬁﬂ‘%o @j‘igj{w[ﬂl{% ALT, AST E‘J}?’:‘fﬂﬁ, [5] Ahmed M H,Saad R A,Osman M H. Ezetimibe : effective
KBRS BEAL I % ALT, AST 42 1 3f M 41 ko 3% and safe treatment for gyslipidaemia associated with
T, Ud B s B A K B D) e A7 B 5 . kA nonalcoholic fatty liver disease [ J]. Expert Opin Drug
R 2 ALT, o5 i 2 AST (1 35 45 B AU X Saf ,2006,5(3) :487.
Rt 35 PR AN, LAY 45 2t X A PRI A A 34, U 1 0 (6]  Z RS, FMi bk J1 78, 4R F A [ o 26 30 5 B i R 7
W A B 2 1 LA O i a0 T A% 4 T s 1 R U BOBE L] R 2505 B AR, 1995,2(5) : 14,
G VE R (7] B OMmEZHGHEEIM]. dbat: AR A R,
1989 .89.

[&%3xmt] [ SR B
[1] vEZGH. —FE[S]. 2010:345.
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Effects of ‘ Catharsis Large Intestine’
on Airway Remodeling in Rats with COPD

QUAN Zhen-xue, ZHONG Xiang-gen, LI Yu-hang” , ZHANG Qian, JIA Xu, XIE Hua, ZHOU Xiao-wei,
MA Xiao-xin, LIU Xiao-hui, TIAN Yan, WANG Wei, LIU Lei, LIU Miao, WANG Yi, XU Yun, TIAN Hao-jun
( Preclinical Medicine College, Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract |
metalloproteinase 9 (MMP-9) | transforming growth factor-8 ( TGF-8), Smad3 mRNA and Smad7 mRNA from

Objective; To observe the influence of * catharsis large intestine’ on matrix
rats lung with chronic obstructive pulmonary disease ( COPD), and to investigate the mechanism of ‘treating from
intestine’. Method: The rat model of COPD was established by cigarette smoking combined with intratracheal
injection of lipopolysaccharide (LPS). All rats were randomly divided into normal control group, model group,
treating intestine group, treating lung group, treating lung and intestine group. The normal control group, model
group were intragastrically given the 10 mL +kg "' pure water solution, and other groups were intragastrically given
corresponding herbal drugs (the charge for treating intestine group, treating lung group and treating lung and
intestine group were 1.50, 4.25, 5.75 g -kg™') for 14 days. The positive expression area ratio of MMP-9 and
TGF-B were measured by immunohistochemical method, and the content of Smad3 mRNA and Smad7 mRNA were
by Real time fluorescent quantitative PCR method from all groups of 40 rat’s lung. Result: The model group of
protein positive area ratios of MMP-9 and TGF-B became 1. 231% and 3. 002% , and the expression value of Smad3
mRNA was 14.804, and Smad7 mRNA was 0.2. The levels of MMP-9, TGF-B and Smad3 expression were
markedly higher, while Smad7 expression were markedly lower, in the model group compared with those in the
normal control group (P <0.01). The levels of MMP-9, TGF-8 became 0. 944% and 1.989% , both of them and
Smad3 were all lower in the treating intestine group than those in model group, while Smad7 levels keep higher
(P<0.050r P <0.01). The expression of TGF-8, Smad3 was lower but Smad7 expression grows up to 0. 784
higher in the lung and intestine group than those in the lung group (P <0.01). Conclusion: *Ceatharsislarge
intestine’ can have effects on airway remodeling of lung in rats with COPD.

[ Key words |

chronic obstructive pulmonary disease; Xuanbai Chengqi decoction; treatment based on

intestine ; airway remodeling

18 M FH ZE M il 9% % ( chronic  obstructive
pulmonary disease, COPD) J&—Fp B A S i 32 FRF-1E
PR , A S BRAS 58 4 ml 0 | B E AT MR R R 5 i
TS 7 A A 55 A5 AT AR B 3 ORL I S R E
WAt R GE A R COPD AR 32 R i 32 R
PRI, W 82 0 R L i TR 2 ) 12 P 4R AT 5 ] G R G G
M PR 7, 4k T G BN O GE i R R R, R
SR P FE A , 40 M 4h 5 (extracellular matrix, ECM)
I it 8 A 1) s < A ECML o B8 D AR - 9 LA A=
A B M 47 4k 4k . COPD <3 Mg WL b, B
J5i 42 & A -9 (MMP-9) 2515 COPD Jili = fitr 9 AH
KA K it g, ¥ A AR K I 7B (TGF-B) J2 X Jilf £F
A Ak B O HEAE T Y A= K Al g A7, T TGF-B {5
S Tl Y 22 5 R Smad3 ) mRNA FI
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HAM PS5 % 1 Smad7 B9 mRNA f K 5 725 1k tke
& TCF-B AR

AR TE il 5 K W A 2 B % U N B 08 F8
ST CRHAE NS s Z MM 2 G vk d
718 P BE ZE P Il K BB Y RS Tl A R
Jn” W d % COPD kR h B (i B mb b, of — 4
WLER 38 I K B 7 XA TE AR R [ MMP-9,
TGF-8,Smad3 mRNA, Smad7 mRNA A9 3 ik M 7K
A KT COPD* A ia ™ i on; ALl
1 &
L1 Sege gy RAE MR QR R 5
TYEHRSRG (AT IR, ERE SR AR
Tk N R L)), B T RE Ak e S
AR SOk HEAT 24 1 4T S AR 25 T A A



L 0UE A TR X COPD K FRAUTE 14 Y 52 1

LR E ARG R 3 AR (A 15 g,
WA 6 g, RFEH 4.5 ¢) GHA(EKREI g) Jifi
NG H (A H 15 g, w26 g, INE K 4.5 ¢, 4
K#9 g), 2y Lipm AR &N, &db s
r S 28 K 2 v B 2 R EE S DG RRE B R A g P
SE BN IE fh o A 2500 o L 94 D L K RN PR
A A 24 d SR AR R BB R A 2 4, JF K 10
¥ o 2525903 50 LAZE IR K B 30 min, $2H2 WK,
A IR, I8 B 45 25 W R BUZ 20 A i 08, /K v Jn
PR LW ds I T kA TP A o
1.2 U8 54857  LightCycler 2. 0 5Z i 7¢ )% E
PCR {X (Roche 2 Wi /A Al ) . 24 B WA (60 cm x
50 em x40 cm) , H il ;18 5 # JKE 5 (VT
HiliE) o fg Z 8 (LPS, Sigma 2w ) 5 KA 7] I & 40
(b0 MR RN B 0 AR AR i 12 mg, KSR B
0.9 mg, R —F btk 14 mg), Trizol RNA $2H
i3 (W B Invitrogen 2\ & , 95 15596018) , M-MLV
WikE ST (W B Promega 2\ A, 4 5 M1701) ,SYBR
Green 1 S2if 2% ¢ & & PCR X #1 & (14 [ Roche 2%
A LS A A TR R MR 55 A B A D
Bl A LRI P Y £ s PR L
it 1gG HLiR-HRP Z RIK bt KR MMP-9 H5
BEBLIK (45 BAO573) (TGF-B B3¢ B Hi ik (4 =
BA0290) 457 DAB i 7 & (W B X 3+ 8 A4
WTHERAERAR).
L3 Y WS E R Wistar KL, B, 40 H,
B 10 ~12 Ji 1A (230 £20) g, T4t 50 4k i F)
eS8 Fh AN 7L 1 AT IES SCXK (52)2009-0011
2 FHik
2.1 h¥irdls5 COPD KRB R HI/E  shi i
MR R T d J5 SR AL R4, 40 0 IEF
g B YR R s RlR A, g 8 H
B Y, 55 15 ~28 R H 1K ig AHA 25,
AR IR A IR AL i [ 96 4 Y 24 43
J£1.50,4.25,5.75 g-kg ' IF R4 KA ig 45T
10 mL-kg ' (4K ;iESE 14 d, RH T RKEZ
J& R 12 h K AH SEHE A o

KGNS SR D A 1R
RS 14 K JH 1% 19 1% U b 2 40 (40 mg-kg™') JE I
T SR BRI, A0 BN T K B EEL S A, 2R R R 1] 0
18 5 i ik A 45 A pe A AU B AR 1 mL
TESS A8 TE AW T AR 4R Kk B9 LPS 200 wL (1 g-
mL ") AR5 KR BRI A HCELST B R L ff LPS fEAS
SIAr AR TR . BRI A AR K, B2 ~28 K

(%14 KB KB KRB E A 60 cm x50 ¢cm x40 cm
el B NN T SO i R O | L
5% 8RR h,

2.2 febrfaim

2.2.1 [l MMP-9 I TGF-B FE £k BHK
8 HIH, M Th e I 5 5 , R T F I, A IR 30
ok B I B BT, B A il 2 21, g 20 Ak 3k ) o i 2
41 MMP-9 il TGF-8 & [1£ 5,

R BRUA it 41 7 B 2, R P 928 2H 44 2% SP ik
Mg, VIR kS, DAB & {4, 5t MMP-9, TGF-8 i
TR % Pl W B X R 1:200, B X B PBS AR 8 4
NPUK . DA ERAT YU AE E, 1 DAB ZL 4, 75 K
REY WIeEF . BMEE T WE 41, BH B4
R A, BRI WA N LR 8 LAY
( x 200) 4l AR 3 A 0 R G0, 1H 58 BV 4 i T
R,

2.2.2 SERFZ G E & PCR VLK I il 41 21 Smad3
mRNA 5 Smad7 mRNA F ik
2.2.2.1 G RNA$2HC $RBCHIZH 2L 100 mg, 1%
WA Trizol 42050 156 B] , 2R FH S ol S50 R IR — 25 12 il 42 4
215 RNA, BT 50 RNA 28 1% B B g B 058 Je v, K
EH S IR S AN OB EETHR I BT 4 RNA &
A,
2.2.2.2 cDNA & 40 E 3 pg & RNA b
M, 7E i A Oligo (dT) A1 M-MLV 3 % 5% fif§ J5 LA
25 WLIKZTE 42 C FRJM 1 h & cDNA %5 —4E
ZJ5 94 CHn#k 3 min DL I IE 1 FE SR
2.2.2.3 sEEPatEm PCR 74 X H] SYBR
Green I G YR H AR, 72 20 wL SR A& & o, Jim A
¢DNA 2 uL,ddH,0 13 wL,SYBR Green ¢ ) E &
PCR Mix 4 pL, 5% 1 uL, Smad3 FiF5|#) 5'-
AAATGACAGCAGCAGGGACAC-3', T 5l ¥ 5'-
GAGGTAGGACCCACAGTAGAGC-3", ¥ 14 7= ¥,
172 bp;Smad7 5|4 5'-TGGTGCGTGGTGGCATACT-
3, FUEBI 4 5'-CAGCCGATCTTGCTCCTCA-3' , § 14
724 176 bp, FH B-actin ZEFHAE KNS, B-actin [ ]I
219 5'-GACATCCGTAAAGACCTCTATGCC-3", T i
214 5'-CTCTGTGTGGATTGGTGGCTCTAT-3" , 4 44
791 170 bp,
2.2.2.4 RN 94 °C 10 min,94 °C 10 s,55
C 105,72 °C 10 s,45 NEH . [5]EFfozs f i 28 2L
A 75 R B — W o SN 45 I, Ao 3 A W I
HL UK B A 38 7= ) e S A G RO B
2.2.2.5 FHE L PCR N K BUHE R £ TE
- 159 -
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LightCycler2. 0 &% it 17, i 5 HAG I B A (CT) ,
RSB b b 8 TR 0 A X mRINA 2% 3K SR AR X 2
AR 2-AACT 15, Hop ACH {8 = $3EH Cr (5 -B-
actin Ct {H .

2.3 it hy: i ERRH x £s Fox, R SPSS
12.0 Geit sk, 47 ¢t K. P <0.05 7 4 it 2#
=8

3 &R

3.1 KEUMZ41Z1 MMP-9 il TCFB %Kik HIEW 4
HAs, A5 Y 21 K Bt 40 40 MMP-9 il TGF-B 35 ik 3
B 4% COPD RS2 K BLAH EM A B 25 T
IEHH, SRRV L, I i 2 R B2 20 MMP-9
FI TGF-B 23K 5% , #/r i A K " % COPD < i
A —E R UCEE . 56 2 LA, il g [R] R
HR B Z TCF-B kWD , AR EMEER(P<
0.01) ,MMP-9 )3 547 i #a 3, 7 7836 il 1 2

il b3 = @ R KM, 0 BE AR A AR TGF-B X 4
M AhBE B IR AL BRI, WK 1,

3.2 KEM414 Smad3 mRNA Fl Smad7 mRNA 3
v HIEE A bR, B AL KR F 4 40 Smad3
mRNA (17K FFF &5, Smad7 mRNA 7K F&1E , 5 1F 4
HILBERARFEE L (P <0.01), /R TCF-B {5
TS E A4 F Smad3 A& M H 2 F Smad7
A4k TGF-p 75 <18 & 44 J5 11 7™ A= A Y 8 )
ERART, SR LE A4 Smad3m RNA /K
U AR, T Smad7 mRNA 7KF-H1 75 (P <0. 05 5 P
<0.01) ,$&/R “ @ F Kz " ge A M TGF-B B F
SE T ils [RG5S A A H R i R 96 4R
Bt 20 21 Smad3 mRNA & />, i Smad7 mRNA
KPEETE A B EME2E S (P <0.01) 2R T7EiR il i
Bl B RG I mA K N, B AR A Ak i 29 TGF-B 1Y
FER Mg, R,

®1 EHARRMAREARIEE (v xs5,n=8)

A B AR R %

215 Flf/g kg ! Smad3 mRNA Smad7 mRNA
MMP-9 TGF-B8

EH - 0.670 £0. 054 1.288 0. 329 0.007 0. 004 6.197 +2.184

i - 1.231 +£0.255% 3.002 +0. 3682 14. 804 +7.120% 0.200 +0. 088>

bE7 1.50 0.944 +0. 178 1.989 +0.254% 0.108 +0.037% 1.342 +0.215%

bR 4.25 0.806 +0.211% 1.857 +0.210% 0.606 +0. 363" 0.784 0. 269"

fiti % [ ¥ 5.75 0.751 +0.241% 1.417 £0.217%> 0. 020 0. 006*-> 2.267 +0.238>)

o SIEwALEYP<0.05,2P<0.01; SHEBAHE P<0.05,YP<0.01; 5iHMAHLE P<0.01,

4 i

WA 0 2% B & COPD s 2 A= 3 ol 4% 9 47 7
i H. COPD FEAEP: T A2 BREEA R AT/ . A T]
A A2 R R R T/ INAGE I Y G AT 4
PRARVGE PR AS T 21 40 B 45 40 A8 Tk AT S B0 E Y
STE 7 B AT B A R . A E A M A 5 R
200 it A0 I S5 B I i R B R 8 S B BE A M
WO A RN

MMP-9 J& MMPs 52 % 1 (1% 55 2 i B, J — Ff 2
F K A B, 32 22 A8 BT B J2 FR Al ECM B4 . MMPs
$h Zo ] i A i 3 BE R R B A B i S 1 T B
MMPs 3 3 [ 3 6 AT A2 2 B 25 2 4 i 01 o L3
5. A BFFEIESE COPD H 3% 15 fif BRE W A0 2 L %%, i
6L I 00 R R 9 1 G =5 ) MMIP-9 , MMP-9
VI (1 18 g o ST IR K R S, F 51 FEVL/
FVC% #EA7PE R M, 76 COPD #3412 v hn 5 4
S

- 160 -

240 T DR 776 i 4T 2 A 1 S 8 5k L o B 4 OE 3B
Wiz B AN, TGF-B 1 g — 28 F 32 10 A= < 0 15 41 g
PIT-, % ECM H A7 38 A 71 049 A4 1A ot AU i, 76
COPD S ifi F#y s 17 1F TCF-B KK L% . 4
JH DR - SUAA W B2 % 1 A L A 5 T T o TR I 2 R
G5 Ko B 6 %, HETRF5Y & B, Smads il % 2
TCF-B, {55 % G B (il i, TCF-8, 5 H 32 kIE
W A, Smad B FIE R A 4302 TGF-B 8 KTk
(9 ELRE IR B AR S A2 R AR B 45 5 DAL 3 A%
FHIME N, Smad3 & TCF-B, {5 % FEAME —4
5501 78 TCF-B, LWy 2 30 L 1) S 47 vl 3 524
JH1, T Smad7 J2& Smad 52 1 9 35 B A% 10 1 16 9
R, E TCF-B (5 s du . MUk, i@ i Smad3
mRNA 5 Smad7 mRNA 7Kg 28 n] L iE— 2 T @
TGF-B 7E COPD w4 ik il

AR LA I S LS R T, <l R K M T ek
£ COPD K B ZH 4L iy s B 251 Rt o g L (L
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38 A KM e s e 2l D) B L HAE I BLEE A
FRR A ST o 40 A0 3 5 R 25 1 0 28 ]R8 25 52
i -Fgy 22 1) ) ASCRIL T R, DAL ok DA <038 A B, SR
e E RS, 3 — 2B 07 WEE AR I 4 A it 20
Ko Jiii B[] 396 4 % COPD Jiiti 41 41 MMP-9 , TGF-B8 & 11
FA A5 4k Fl Smad3 mRNA, Smad7 mRNA 3 K 7k F
AL BT il 5 K AH 2 5L A B AR AR

ARG ZE AR, 5 E H A LA, AR 2 K U
2 MMP-9 , TGF-B FR ikl o, /R 155 784 41 K Uit 41
LUEERIEAL TS B A 22 By Bt . 5 TGF-B
=L S 6 ) Smad3 mRNA 7K S FF &, 1fii Smad7
mRNA 7K F-FEAK, $27% COPD A 7 K BB 2F 4% 1k 14
TE 1) VA7 PR oy AR s 40 i A S BT A DT AR
HERE,

S8R 2 L 5, 36 B 410 il 4 40 MMP-9 FiI
TGF-B Fik ¥ 55 , #m &l M KM " 16 J7 , COPD
HRAE SN R A TE AR A R T ELYE i 2
Smad3 mRNA [ 7K ¥ pfi & TGF-B8 F& {1 i F% 1L,
Smad7 mRNA 7K--HI Bl Z T+ i, B W] TGF-B 1 4= 4
TR AR B S DR O R g R R T IR A
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