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Experimental study on anti-inflammatory and immuno-regulating effect of kirenol
XIN Hong-ling", BI Juan', LIU Miao', LIN Wen-han?, QIAN Rui-qin'

(1. Department of Integrated Traditional Chinese with Western Medicine, School of Basic Medical Sciences,
Peking University, Beijing 100083, China; 2. State Key Laboratory, School of Pharmaceutical Science,
Peking University, Beijing 100083, China)

Abstract. Objective To study the anti-inflammatory and immuno-regulating effect of kirenol.
Methods
changes of paw swelling, proliferation of splenic lymphocyte and T lymphocyte subpopulation ratio of ad-

Adjuvant arthritis rat model was made by means of Freund’s complete adjuvant, then the

juvant arthritis rats were observed. The anti-inflammatory effect of kirenol was evaluated using ear edema
model induced by xylene and granuloma model induced by cotton balls, and further the effect of kirenol on
specific and non-specific immune response was evaluated by delayed hypersensitivity of murine auricle
swelling and serum hemolysin level test and carbon clearance rate in mice. Results Kirenol can inhibit
paw swelling, boost up the proliferation of splenic lymphocyte of adjuvant arthritis rats, regulate T lym-
phocyte subpopulation ratio, and also can inhibit ear edema in mice, granuloma weight in rats, and specific

immune response of normal mice. Conclusion Kirenol can control the primary and secondary paw swelling

of adjuvant arthritis rats, inhibit acute and chronic inflammation, and regulate immunologic function.
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(E) 2002-0002;ICR /NEL,18~22 g, F 0] iE 5
SYXK (&) 2002-0001, MM, M hdtmE K¥E
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1.4.1 #HEENEBSAAGFTE . SE(PAHLM
TR IFIRIT LN R T R ERGHFENR,
FEFIEX T REB T H (EHERNLYHF RS
) FRITH (B8 RFAWAZH)  AEENEY R
4mg/kg., HLRHFEWN NI IFEH:1.2.4
mg/kg. ¥ ig HH.

1.4.2 ERMEXRTRKBRBEEG & B SD X
B, BRIEHE RN, FHAMUR LB ERMALN 0.1
mL EHTAHERR(MKE=BRERMAK—
HRAE R

1.4.3  fE5R) 4 365 e K RN B2 40 B 39 7 . E B U
74 2 5 A K BR MG 4 B, R BE G B VR B Ry 52X 10°,
BAFERETE 3ANE, S 4 h, B MTT
100 pL, k235 5% 4 h, BFLINELER- 5 B 100 pl
B, iR ET 570 nm R AAMRLE (A4) #.
THERIBAER (ConA #H A H/XFHBA A ).
144 e KR T ok 240 e W 3% U 5E
f A R4 B W in CD4.CD8 #4, By, it
20 o S R

1.4.5 Z“HEZBU/MEEMK: MR ig 54 1 [,
RKKHEZ 1h /5., /MRAEHR 0.04 mL —HEH
4,40 min f5, A HR 8 mm FTFLASTER — SRAr mr
THEAR KEE.UE.EBERREERABEMKE.
1.4.6 ARERPYZERP I8 AL . K RUBREE TN 55, WO M0 JE /i
WETHMA— 20 mg KEMK, G KK, ig
%2 10d, KIRA %G 24 h %, BUEARER, 70 C
PR TR AR E B RN M R B IE.
1.4.7 BREEEZE. DR ig 4 1. RKEH
1hE.BivEIESRN 0.1 mL/10 g, 4B THESHE

2.10min NRIBGHKAFEHAEBE HEHR
%) B 20 pL, A 10% Na,CO, 3 mL #1,F 680
nm ZWE A B,

1.4.8 BRETERMER: /PMRETHEH
1.25% “MEREFNMAR, S H 0.02mL,24 h
G ig B, 4% 9d /.2 BRNREERT 1.25% —
WEEERFEK 0.03 mL, EE B A FERKEE,
38 h 5, HER 8 mm HABHTFHERKREE.
1.4.9 MERMEBEKFELR: PR ig GHFE 3 X
ip 10% ¥ HMEM 0.5 mL, RESF 4 d MF.
FAEBEKBER (1:100), BRBBFME 1 mL 7k
B RKIMA 10% 4F LA HMMBEW 0.5 mL,1: 10
BBEMERIME 1 mL, 37 C K# 10 min, JKBFL
IR, FE®TF 540 nm ALMIE A H. DAL
KA K B YE 1 2 B X
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2.1 SHERIME ST 5 K BRI ik 59 & na

2.1.1 MEEERMKYEWE: BEL EEAE
RREHRIFHEMAK,3~12d MWikERKZES,
12~15d PPRKBE S Bl 8 ,15~21 d Mk FF
S AR A AT A IRIT A AR AT
ERBBASEAMAMEHMN 15 d FHRMHEE R
BBk (P<<0.05,0.001),

2.1.2 MHREEMKNER. LE 2, ATHRE
ST SHBAAME, 15 d 5 AT WA &£ B KMk
(P<C0.05.,0.01,0.001), AT f# ¥ B By 4 . &5 1F BEVR
Sr4E A ERETIR SRR M MG 12d FFIR
M 22 2 1 B ik (P<<0. 05,0.01,0.001),

2.2 XMAEHERIENEWE

2.2.1 SMZHEBUNREEMKOEE: ILES3.
B ] DG AR AH A5 A BRI o 1 50 B 4 P R B R O
# (P<C0.001,0.05,0.001,0.001), ¥ RE# Mtk —
PRSI RNIERE.
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Table 1 Effect of kirenol on primary paw swelling of adjuvant arthritis rats (x=+s)

A OB HY/ BREARRE K FARHKEH om
a9 (mgrkg™ R 3d 6d 9d 12d 15d 18d 21d

BE - 10 0.51040.0935 0.569£0.0950 0.60i+0.0812 0.65640.084 § 0.76940.119 6 0.77440.113 2 0.78640. 116 1
AR 2 10 0.50940.1096 0.56540.0988 0.6144:0.0945 0.639£0.0756 0.64540.066 7* *  0.65840.076 6* *  0.654+0.064 2" *
DELS: 3] 2 10 0.41420.0816 0.49940.1066 0.58140.0830 0.61140.0794 0.62440.058 6* *  0.62240.0702* *  0.61440.0708* * *
HHEBBT 4 9 0.51540.0959 0.58140.0634 0.60840.0405 0.65240.0564 0.65840.049 0%  0.655+£0.040 7% *  0.64040.0724* *
FEBHL § 9 0.50340.0579 0.556::0.0490 0.583£0.0759 0.64440.0547 0.63540.051 9% *  0.63340.041 8* *  0.62140.0348* * *

SRR, " P<0.05 **P<0.01 ***P<0.001

*P<C0.05 **P<{0.01 ***P<C0.001 vs model group
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Table 2 Effect of kirenol on secondary paw swelling of adjuvant arthritis rats (x+s)
_— A’/ i/ R S AR B R 22 2 B B B 4 /em
(mg * kg™1) 2! 12d 15d 18d 21d
R — 10 0. 207+0.057 8 0.25140. 064 0 0.26340. 055 2 0.27740.067 1
A IR IT 2 10 0.15240.059 7 0.17240. 055 6* 0.17440.039 6* * 0.182+0.066 5* *
A {4 ¥ B 2 10 0.15040. 045 2* 0.1584-0.037 5 * 0.168340.047 0% * 0.1760.047 4% *
A ERRRIT 4 9 0.144+0.032 5% * 0.170-40.030 8* * 0.170-4£0.039 1***  0.17540.040 8* * *
HFEREHB 4 9 0.12640.025 2* * * 0.164+0.026 7* ** 0.165+0.049 6* * * 0.15940.041 5* * *
SHEAHLE. *P<0.05 **P<0.01 ***P<0.001
*P<C0.05 **P<0.01 ***P<0.001 vs model group

£3 FEEM_HEIBRERMKARNE Gts, n=10)
Table 3 Effect of kirenol on ear edema of mice
induced by xylene (x=+s, n=10)

H B AE/(mg-kg™D B KB /mg WH=E/%

R — 11.1242.118 —

B =] T Ak 100 4.5042.110***  59.54

A ERE 1 8.7242. 814* 21.58
2 5.3844.175***  51.65
4 4.58+3.650"**  58.84

SRR EE. *P<0.05 ***P<0.001
*P<0.05 ***P<0.001 vs model group

2.2.2 X KBBRAFMIGERNTWE: L4, W
FI DT AR AR B4 50 B 4 S5 A R 4 K HL 3 9 B 0k
R HEMEE (P<0.05,0.01,0.001),

2.3 X RZIHREM W

2.3.1 RS R K B W L 40 B 386 7 A
WA« 03 5, BEEYX HE 4 A BB L 4 M R 1 1IR
FIE#HA (P<<0.001), 8] M A 254 K BB 2 48
MEREENKTEAA, HLERIAEE P>

4 FEBHABBMKATHORMW Gt

Table 4 Effect of kirenol on granuloma of rats (x+s)

£S5 FEEMNEAMXTEAABRBRKE
B REERM cts)
Table 5 Effect of kirenol on proliferation of splenic

lymphocyte of adjuvant arthritis rats (x=+s)

4 5 FE/(mg-kg™H) FHY/R T e A
E® - 10 1.57040.189 3
A — 10 1.27440.114 5###
B R RIRT 2 10 1.208+0.075 3
A {43 T B 2 10 1.20340.097 4
FALRWRIT 4 9 1.40440.127 2*
AR 4 9 1.401+0.130 2*

SEKHWLE: ***P<0.001; HEM4IHE. *P<0.05
## % P<0. 001 vs normal group; * P<(0.05 vs model group

0.05), AF{EEEIAYT . T B 40 5 L 7Y 40 A L BB 4% 5 1K
THRBEMNEHREHERE SRR (P<0.05),

2.3.2 FMAERERT RARBE T W E 40T #EH
TNk 6, HAAKREGEFHMIL CD4 4
Hf EF (P<<0.001),CD8Y F & (P<C0.001),
CD4* /CD8* FF& (P<C0.001) ; H] ¥ 15 J7 4 W] &
A AR COST LB A B (P<<0.01),f# CD4%/
CD8* Ff#& (P<<0.001). AJRIAATRBH 47 CD4™

A % MR/ (ngekg™) FHY/H BWEWRTER/mg MHE/% .
- - i 400 L 40T M (P<<0.05),CD8* LB F+ B (P<
I 7] G Ak 100 10 49.0944.343**  15.93 0.001),ff CD4/CD8* F [ (P<C0.001), #F{LEF
e . ooseasE TS S SRyT AR BBT AL R AR KR CDA' R (P<
. o 47.7744.520°** 15.18 0.01,0.001), X fE F+ /& CD8" Lt ] (P <<0.05,
SERA . " P<0.05 **P<0.01 ***P<0.001 0.001),{# CD4*/CD8*" F[& (P<C0.001),
“P<0.05 **P<0.01 ***P<0.001 vs model group 2.3.3 X/PNBIRBEEEENEWN. LETRY
Fo6 HEEMEANMATRAAR T HEARTHHEWE s
Table 6 Effect of kirenol on T lymphocyte subpopulation ratio of adjuvant arthritis rats (x3s)
Eii | # B/(mg-kg™H) P/ R CD4*/% CD8*/% CD4*/CD8*
EH — 10 50. 64+ 1. 68 26.94+1.15 1.8840. 08
R — 10 53.93+2.31% % 24.3840.79% 4% 2.2140.10%##
AR 2 10 52.8941.62 26.28+1.56" * 2.0240.10"**
AT B #A T Bl 2 10 52.4340. 94* 26.33+0.63" "~ 1.9940.07" " *
FIERBIT 4 9 50.15-41.15*** 25.2741.21* 1.9940.07% " ¢
A {EREFBY 4 9 51.2541.30%* 26. 0040, 71% * * 1.9740.08* * *
SERELE: ***P<0.001; SEREHKE. *P<0.05 **P<0.01 ***P<0.001
##% P<0. 001 vs normal group; *P<C0.05 **P<C0.01 * * P<C0. 001 vs model group
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Fi 25 5 S Y 2 A LU A B OB HE &R (P<<0.05),

A AL AR A& B2 X/ U R 0 B L B 0 R R

FH W (P>0.05).,

2.3.4 WNREBRBRRRNKERE: WE 8. B

A FEESNEASRAHME LS ENE

10350 B B B B (P<<0. 01.,0. 001,

2.3.5 SP/DRMEFMEAKFHZm: WL, FH

VL ARE SRR AR L BB (P<<0.05) , AH{EBE

o 3R B A R A R/ D R 1eM 7K P (P<<0.0D).
®7 FEENNBRBEBEFEENRE (xts, n=10)

Table 7 Effect of kirenol on carbon clearance

rate of mice (x+s, n=10)

44 5 FE/(mg « kg™ BB S R
PR — 0.0224+0. 008 8
TR 5 0.014+0.004 9*
LR 1 0. 02340. 006 2

2 0.02440.004 3
4 0.025+0. 007 3

S5EAALE. - P<0.05
* P<<0. 05 vs model group
®8 FHEBM_WMEEERBMREZEY
TEREHERE s
Table 8§ Effect of kirenol on delayed allergy
in mice induced by DNCB (x=+s)

A H FE/(mg kg D YW/ R WEKE/mg  WHEFE/%
R — 10 2.4440.595 —
Faf =) DG Ak 100 10 1.7940.431" % 26.64
fogan. 8 1 10 1.6340.485%** 35.17
2 9 1.4740.241%** 39.75
4 9 1.4140.420%** 42.17
SEBMAKLE. **P<0.01 ***P<0.001

**P<0.01 ***P<C0.001 vs model group
®9 FEEMPRLERODRKEHRM Gts, n=10)

Table 9 Effect of kirenol on hemolysin level

of mice (x+s, n=10)

i &/ (mg » kg™ AfE
R — 0.46540.016 7
BT ] UG Ak 100 0. 446-0.020 9*
A LB 1 0.45740.019 6

2 0.448+0.022 6

4 0.43940.018 4 «

O SERERE. *P<0.05 **P<0.01
* P<C0.05 **P<C0.01 vs model group

3 itig

e T T R KRR H BT A M B KR
KRB Z — ZBRI DL R RAT RFFHE, R
RREFEERBDBIERERN,FETHERE 10~
12 d FFIR B4k K 78 » R B i B0 DA 40 Mg 4 e AR AL
HEMBENEELY. ALBRABRRELERED

HE B S B A B B, R B A RORE U PR E
21d, #F 12~15d HATHEMKKWHAR. 12d
EHTHERE, EREEMK, FRHEE 21d, &
ERERET AT A BHHEER AR 12d 5h
EREERKRIEBR LMK, F94EREHE
RMKRABER YRR EHEMEHER. HETH
MEERRIH, A LR WET I ZHEK
MNEREEMK. KRBRR NS IBERIE N
W, S5 R E AN BAWE R MH ER SIER
B RIFHRERT BERBB AR R RRKRIEX
ek RIFENHZ —.

ENBHEXTREREN FHRESEEKR, &
HEHBRESPERREERE AENEEREZ—.
RS, T MERREEER RTINS . B EKIE
BH 40 e e R FE S KR R R B P IIE B A 5%
iR EERE CDAT e CD8" 41 M B &
MThRES A, RPN CDA™ 41 fi 3% &, CD8™ 41 ffa ik
2>, CD4Y /CD8" L 3 55, [F B CD4™ 41 1 Ty B 3%
3%,CD8* T BB MR FIE %, i 7T S 30 B k2 40
MG BB, R KRB A SRR RERE
H,RmEEAWRBEXY R, 58T ERT MR
JE R, BT b BT o AR S B e R4 6 T 4 K UK
ConA 7 5 ¥ % 40 ffa 3% 7 ) 17 BE 7 R, 5 SC Rt
B—HE;CDe 4 i e i B 7, CD8* H B T B
CD4"/CD8* K 5 ¥ , U 70 HE 36 45 6 K R B
THREDNERIL FEEEBERERNEXRTRK
SR S A R T BE T, R T R 4 ¥
CD4" #1 CD8* Yy ], P CD4 " MR B0 & L 1R 5
CDS8* il iy B & , MM X H R KR CD4*/CD8*
B 480 R AR » DA T 8115 40 B G L I k) Bk B 40 M
EHEREMAERES BSPRRAEESYE
KV RIMHTUR . EHBRENERE. £ CD4AT 4t
H— XA EE A B & BB EUR B AT B R
CD4 ™" 41}, BT fE 2 27 (T B BB 05 A ) e ) D6
RARGEEELEEMEKNREEZ —. LR RH
A 4T B 0T 38 o A B LR G T B, I A R e
RRRE R RYERIE . it — BB TR
Xt G B T RE RO R 0, AR T & R B /N B S L 3R
BRERENENER EREHTIRSNEL
HIREH B MH D BOR R RIS K, B E %W
Hl /N R IgM KFE, %t/ BUE FE B v 40 i 5ok B
BHEERLEW, BT TEMNEREREYREE W
AR X AR 5V o TORE W L O ) B S
ERPBURE A ERENE T a8 .
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HPLC ZRMAEETES KkRFAGARORPESHEMNESH
HMEERERANFEHR

B O, R B K EISAKEES

(FEZGRRE HYRBBRF L IR B

210009)

# E:Bf BUYARigBEXANMGORPESHFRMNESHEN HPLC MEFEXHH¥HR. AE AR
ig EE/KBUNE A F B R BRR B Bk A BUM , & L3R . MR HERZFHNEEQ HPLC-UV W mARE . 6%
# % Shim-pack ODS (250 mm X 4.6 mm, 5 pm); F B MR ABEHE, AR . 1. 5 mL/min; B HE K276
nm, &R BAZFHERMETEN 0.156~10 pg/mL, WEEHFMRETERN 0.109~7 pg/mL, FE TR (LLOQ)
4y 5% 0.156 1 0.109 pg/mL, H p9F H DG HE (RSD) ¥/MF 15% , EHE (RE) 3 —6.82%~3.26% ., KK
ig EEKRHAE, MFFAFEMRESFMHWE- MR FLENE : BFTH to T e T HIH (12.0£
4.5) min F (7. 221, 79) h;Comax F Crara 4> B (5.2941.96) F1 (4. 4942.12) pg/mL, I EE T tman F Lmaxe 5
FA (14.0£9.0) min F (6.81£1.1) h;Coum Fl Coaxe 53512 (1.38£0.16) F1 (1.62+0.71) pg/mL; BEEFHK
CL/F H (4.724+1.68) L/h, INEXHM CL/F X (3.04+0.98) L/h, B BFELEBFSEVHERHNE
BR,IMAFAREARTFTARRTTLARENUMENGHENR. KR ig RS KANEOR P EEZHM
DNERFHRRREFENRAR, EE TN ORERRRXTFRESH,

LEIFBE KA BEF; WEEH; HPLC; &AL
FTERS 0253 -2670(2005)06 — 0870 - 04
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Simultaneous determination of baicalin and wogonoside by HPLC in rat plasma

administered with Huangqin Decoction and its pharmacokinetic study
LU Tong, SONG Jue, XIE Lin, WANG Guang-ji, LIU Xiao-dong
(Center of Drug Metabolism and Pharmacokinetic, China Pharmaceutical University, Nanjing 210009, China)

Abstract: Objective

To develop an HPLC method with ultraviolet detection for simultaneous deter-

mination of baicalin and wogonoside in rat plasma after ig Huangqin Decoction (HQD) and study its phar-

macokinetics. Methods

Rats were given HQD by ig, plasma were collected at designed times from oculi

chorioidea vein. Following protein precipitation by the mixture of methanol and acetonitrile (1 : 1), the
blood concentration was determined by HPLC-UV. The analytes were separated on a Shim-pack ODS (250
mm X 4. 6 mm, 5 pgm) column using a gradient mobile phase consisting of acetonitrile-phosphate buffer.

The flow-rate was set at 1. 5 mL/min and the eluent was detected at 276 nm. Results

The linear range

was 0.156—10 pg/mL and 0. 109—7 pg/mL for baicalin and wogonoside, respectively. The lower limit of

1 78 B 89 :2004-11-17

XL A MK 863" % B B (2003AA2Z347A); B P EHEBRBEHTE (02-032P32)
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