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RE R T A% 8] € B BB A 4T 4% Carrageenan 3| A2 % BEAE AR XK fE © AR T0 &
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(p<0.01) > #1277 £ Indomethacin % A 2 K48 % (p>0.05) < 7} X B ¥ AR
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FR-K MM BB A RSP AR R BB E (p>0.05)-
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Studies on the component analysis and the

effect of release of marker components in

plaster formulas and tonic wine formulas.
(3-3) - The animal experiment for

efficacy of plaster formulas.

Fu-An Chen
Tajen Institute of Technology

ABSTRACT

The objective of this project is to evaluate the skin penetration, anti-edematous,
anti-inflammatory and analgesic activities of prepared oily and aqueous
Ru-I-kin-huang-san plasters. Franz cell apparatus was used to evaluate the skin
penetration of plasters. The skin penetration of 8 marker components of
Ru-I-kin-huang-san plaster was monitored by a HPLC method. After 48 hours, the
8 marker components were not detected but a number of unknown components in
skin penetration experiment. The writhing test was used to determine the analgesic
activity of the plasters. The results revealed that both Ru-I-kin-huang-san oily and
aqueous plasters possessed significant analgesic activity. The analgesic efficacy is
in the order of Ru-I-kin-huang-san oily plaster > Indomethacin plaster =
Ru-I-kin-huang-san aqueous plaster. Plethysmometer apparatus is applied to
evaluate the anti-edematous activities against carrageenan-induced paw edema. The
results found that both Ru-I-kin-huang-san oily and aqueous plasters had significant
anti-edematous activity. Their efficacies are similar to that of Indomethacin plaster.
Analysis of the dye leakage is employed to examine the anti-inflammatory efficacy
of rats confronted with histamine-induced capillary permeability. The results found

that both Ru-I-kin-huang-san oily and aqueous plasters had no significant efficacy
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on inhibition of histamine-induced capillary permeability.

Keywords: Plaster, Skin penetration, Efficacy, analgesic activity, anti-inflammation,

anti-edema
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TRELZAAXFELRARCARTFOBARL  Caks T EERAEL
EHEERHNBEFANY ZRR  BABAIBERER YREEAHTEEME
LR Y KM ta g Y s 0 ew LB B mEE — b B ANIRE
BIFRANRE B B FREE B AR EA PE % AP %R BB N
BEATEMZ —FIRL2 RAAZEALETEARAB LB AN T BEERH &R
BRAEM > 52l A AR T PHERE BB ATHURRS A
MBHAEEZEIZERZ— ETHARRERR 84 F83T M ik A
WEEWRSFTE >  BFPEB2BABRYOHIN A TEHRGHEE X — - XITK
AT HFE R PTE A E R AED BN EE RS (SRB) €35 @ B ZA 3t
ERBRFER @FNAR T PEEEERMBREIMANE ) LEITEIRE
EAE  BTAMOAR  FHBURHTERMAEHER -

MEZTERZAGLBANFTERARAL L RAHGHETRELE
R PEERRTERARARECHBRLES RAIGERATEEMARKE ©
B ERD S BRI E S PRLL BERBAE AT EES
B BB AL R E R E N 2R A ERINAS B = FEX ELHRIA
Q o

BRA (A FT8) ARNAISAREATHZ—EIAER > —&A
RN HE - HRXRLEREZBBEARE - SAEB—RSA AHITME - B
BAGMEEBRUHE - mEBA KRR BT EREHRMEIAEE - REA
B3Rt~ BIRMER AR R BB M RR AR E AR - SR BB AR
bz B4R B 0 0 BRE B s AT BK 2 First-pass 24 JE 82 B By o 38 sty 2 4B 2L >
— AR AR A P o B AT EBA 2R %B Rt Sk R A L bR
%o B BRAE R BB ELE - BISEME RS 0 BN
HOREMB L - BEEBAZHEZ Y > i bHBIRZENS Ao ek
B2t BB Az (REREE) BB YROOEEFE S &
RSl E ~ HRRIERTIE & —TITHERR A ITFEARE - Bty —
EOASAMEBBZRERBA LY PHEZERER AN ERLRA B4R
RIS ETHIEE S RBRKARRLUBBRRAZER TAHEHERHOX
ME HEBAANAUBUERGORBEFEABRYEL MBIy % - XK
BATE N AT REBA R EFTERE L4k &~ HREHE Y X 34647 45
B BRTEMN S KT ETREOARELEBE TIRFIERH ¥ A2 RMmA
HEBLBHMX AR BB TR I ERA KD R FERELCHEEHMER
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U P A A 0 o PR B K VR PR AT AR R R T A R bR RSN K B
P UAEREB A HE LT RSN MER ST TR B -

AstB AT 91 FE T RE T R E T iR R AT &)
R R EFERILTE ~ HREILE X B IPE - 92 SF B Mg R R IEH AT
3 PT A 2 o A o M AP BB AT 6 At AR B B R Ak~ O A L
KRB PIFERBE TR RRRAAMEMZ A EBA L FEREL B
X RFEREE

R~ MRk

21 S5 S

Glacial acetic acid [Merck, Germany ]~ Pyridine [ Fisher, USA ]~ Acetonitrile

[ Fisher » USA])~ DDW - sodium azide [ Ferak > Germany ] ~ carrageenan lambda

[ Sigma > USA ] o Glycyrrhizin [ Nacalai tesque ° Japan ] - Sennoside A

[ Extrasynthese > France ]~ Sennoside B[ Extrasynthese » France ]~ Emodin (90% )

[Sigma > USA] -~ Hesperidin [Sigma > USA] - Curcumin [Sigma > USA] -~

Imperatorin [ Extrasynthese > France] -+ Magnolol [Nacalai tesque > Japan)] &
Indomethacin [Sigma » USA]) -

BRwBEFHERAH (14 3103 cm) #EM4F48 7 AEER S00mg ~ &
o~ RE \gi\e 250 mg ~ EAb ~ BRAE - HFE %ﬁ‘ii%iﬁmmg
Pirah 2 38y - SRR (EdEHl4a > mEERFS 023119 58) : B KL
4 Indomethacin 3.75 mg > &— 8% (14cmx10cm > 14 g) 4 F 52 mg &)
Indomethacin » Bp#: cm2 Bk A 44 Indomethacin 0.37 mg -

2.2 HPLC 4 2

HPLC 2% : 2% % 4 [Shimadzu » LC-10AT » Japan]) ~ UV # R &
[ Shimadzu » SPD- 10A cJapan] ~ o A4 [AEHBERELZL]) BHEAS
[Jasco, Japan]) ~ iR &% & [Gastorr] -

2.3 w B2 RH 8 MIEFE AR5 X HPLC 547 #k 4+
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AF ket ¥ 40 & 45 # P Sennoside A -~ Sennoside B ~ Emodin ( X&) ~
Curcumin ( & 3% ) ~ Imperatorin ( & J£ ) ~ Magnolol ( & #h ) ~ Hesperidin ( fR & ) ~
Glycyrrhizin (#3 ) 8 #I5Zm AL HPLC 54 F ik Rikth A - E4x

[ Cosmosil SC18-MS-11> 5 um 250 x 4.6 mm » Japan]~ UV #x8& & % 250 nm »
RE S E A 0.02 AUFs ~ B AR& 447 = 100 pL - #% & 74 i% (gradient elution ) ~
ik 4 1.0 mL/min - #E 2K ' (A &%k % 1 % glacial acetic acid ~ B /3% %
acetonitrile )

24 E R F AN HRHR

REEHm A ICR AR (2 78E ; 23-32 g) o RERBAH - FREAKRKY
BER -RBRETA G 2 AHWELFTIHBERKEERA o N a B A4T
SAMETREARE (B — ) AUEHAESHRESN LR RTEFLE (B=)-
BTFERE > WA AFE A KA > &4 Franz cell /%3 % & &4 Donor cell
#1 Receptor cell il > BB 2B A (2 x2cm )R] BN & B L (B = )-Receptor
cell ZiHAIRE K (4 0.03 % sodium azide ) # 32°C 128 # 500 rpm B & ik B
H T BAT B 09 F B3R AR F) B R B3R AR - A8 A A E A HPLC ¥ 34T
T EBRERERTZREFRAER

2.5 1B B YRR

REpEyE 4 ICR NG R (25 7T8E 5 2433 g) o REREAR » £k K
AT R - ENREBRAT > 2R 24 ) F - Rt A =@ 2 A aEHE (R
&) EyEH4a (1 & Indomethacin 8B A4 ) RE KA (wELTHbkt
mAKMERAH ) w6k o

B RABESHIE > R E N TR EATIRE S £18 > FB2BA (2x3
cm) B NG R E (Bw)e 3 NFEEmEBA > 2L 0.6 % BEERIAR
ATREREE ST (ip. > 20 mL/kg ) - #2510 448 > /& B 49 Writhing R# (B &) -

2.6 HLREBE Bk 8 4 Rk ¢

RExdy A Wistar KGR (5 7-8 #s 5 170~218 g) - RE AR - £F}

Time A(%) B(%)
0-12 minutes 83 17
12-24 minutes 70 30
24-29 minutes 60 40
29-39 minutes 40 60
39-50 minutes 20 80
50-60 minutes 83 17
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BRKIGIRAER o BHRIRAT » BR 24 /N6F o B A= 50 A EiEH
4 (R )~ sl (72 Indomethacin 284 ) ZREEHE (wE4EH
Gy PESLKMEEB A ) Bm6 & -

BFAREBEERE > AN RGBNPRBEAZFE - "THELR, (B
73 ) o LARE AR B & 4% (Plethysmometer ; B Bk /8] &% © 2 ml BEAR & v A 180 ml =
0.065% NaClinH20 ) &Ble AR 224 (Bt) - £F8H CREMRL)
REBPEGH T oA 8 2 R i A (Bl B8 (2x3 cm) #> vy 23 >
FAIMZRBFE (B )1 IEFE 0 R WNES 0.1mL 49 Carrageenan (10
mg/mL in saline ) #> Wy R 5% > B BL AT &9 4 B AT 7 R SR 0 U R AR A AR A 2
3/NEFRZRERRE ALL o

CGESHE 3 /NBFeY RERRIS BEME-TE 4142 O /N BF e R ARIZ B2 4% )
AT (%) = x 100
A 412 0 /NBF ey RE AR 1R RE AR

2.7 35 X B sk ®

RERE By & Wistar KGR (2 7-8 B 5 175-235 g) - RER A » &4
BRI IRAER o BHRERAT > BB 24 IBg - Bty A= 2R K BIEH
M (R&#%) - Eix4l4 (78 Indomethacin A4 ) R EmE (wELFH
By PR BB A ) e 6 & -

KRG BMEERE  ATRIA L REBA (4<4cm) BEF IR E 3L A
M#ZARBRABRZ (B+ ) 2 F 8% (REMAE) RIBEFBELG T LS £ R
AR EBA 3R EARERAS > RUAFFEE 2x2cm mMEEL 0 8 BFK
7 4t Pontamine sky blue 6BX &% (4% A& EA/K 2.5mL/ kgB.W.) (B +
— o3 hEt% 0 BEERAT R M E 4t 0.05 mL Histamine( 0.33 % in saline )( & + =)
30 mréEf5 4R 4t K G & 0 4% /XA Histamine R & § (2x2cm) BT (B +=) -
&minit B (25mL) W B Av A 3 mL Trichloroacetic acid &% (5%
in H20) - 18 /[o}fg BN E > A BEZQRKDBAEEZN 5 %
Trichloroacetic acid 7&& & & » 3 B Ecd (25 mL) AaEEs (900 g5 10 o
48 ) B4 B oA 3 mL Pyridine 7% (25 % in water ) & & 32 B 40 442 (150 =%
5048 5 80°C ) - IR B L (900g: 10 548 ) > Bp T BT EFR - EiFR
feAN2mL 45 0  BRBTEBZBEZ | 481438 o L& Spectrophotometer ] &

“FRi%” (Pyridine & ) Z 600 nm % & -

28 W BELRHBBA T Ry ZIEA AR

RBES A DA B EETHGERKEEBA - RE B
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(0.45um> Gelman > USA )44 » % £& Franz cell /%:i% % & &9 Donor cell #2 Receptor
cell ] » FIBFHF & A (2x2 cm) R EW & J§ L F - Receptor cell 7% 4 3L H
& (4 0.03 % sodium azide) # 32°C 1% %2 500 rpm B € ik & 154 T E4T R,
SREHCRER 0 BN 48 NBEAE o R AEAN HPLC 3847 57 BB A A K
R

2.9 &3t o

3R5x 48 F B9 £ & 2L Duncan’s new multiple range test #4574 € ; P< 0.05 Bp
RBBEHER -

%~&X

B3I wELEHEBALRATRE FERG YRR

AREr A HPLC AT A9 46 4R A 0 8 4 (B +w.) K HPLC L&
&AM B4R (S/N>3) % %] % Sennoside A (0.05pg/mL ) ~ Sennoside B
( 0.05ug/mL ) ~ Emodin ( 0.03ug/mL ) ~ Hesperidin ( 0.1pg/mL ) ~ Curcumin
(0.05ug/mL )~ Imperatorin( 0.05pg/mL )~ Magnonol ( 0.05ug/mL ) & Glycyrrhizin
(0.5ug/mL) o

8 A& 542 AR Z M & 4% Sennoside A(0.0625~5ug/mL )~Sennoside B(0.0625
~5ug/mL L)~ Emodin (0.0625~ 5ug/mL ) ~ Hesperidin ( 0.25~ 10pg/mL ) -
Curcumin ( 0.0625~ 5ug/mL )~ Imperatorin ( 0.0625~ 5ug/mL )~ Magnonol ( 0.0625
~5pg/mL) A Glycyrrhizin (0.5~10ug/mL ) #4948 k43 (r2) 33 A5 0.995 -
8 FE154% M 2 2 M5 % L (precision ) A7 & Rdw &k — A £ B M (CV.=0.22
~534 %) 1AM (CV.=041~517%) #3945 FH K &t—F 4754
B BEEZRE -

48 /N BF By ho T A TR MR BB A & ¥ HPLC BATE B+ 2
B BRER KRB S IR RS XA K FE (BRARBHIEK
2 HPLC 7y ik#E R T REIER ) RERA B TRARS Z LR FE - o
EAEU-BBEBA IR EVAARULERARSY > Ml E oK E
Bahm FEARARTBES > EVF OERARS °
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3.2 1k B Bk gy R

EB A (2x3ecm) BN/ E BRI (SHE£) £ 3 RBREBRER
oo BEREEST 0.6 %EEEL SR AE 0 WA/ G R.eY writhing R# > R4 E ++
Fiiow o &5 R BET » L 448 Indomethacin A ~ TEria4o &4 F8-4M
BAMBEBAR GBI BEABREHERE (p<0.01) A¥wZ o Ei-hit
Po4m & A 37K T (p<0.05) o 4R IEJE B R KOIMRFP B B AR -t
%A > & Indomethacin # B A = 4o & &7 H#-KELEBA -

33FERER SRR

BB (2x3cm) B RE AR AL o 1/ eFE - £ A4 0.1 mL &y
Carrageenan (10 mg/mL in saline ) » ;X 4444 > 44EREFT B A > 3 /N0544 > R F
HER R ey Rk > B3 EHBEEE K (%) EE&FR B A\ o i
B B 45 R BEoT 0 3 /NBH4% 0 E4E )48 Indomethacin 2 A ~ T T4 %8
P RKMEEB A S Ay B R AN £E (p<0.01) B =42 %48
g o RBEBME S~ X ER > BHREEH A HEGRBATRER
£ EESEL 3 NERERERSE > XKL HE  ATRELE 13
NEFRERR BB 0 AR 5-8 /NBRREARAB 4% o

3.4 4 X B R

RaBATHI A B0 REBA (4xdem) RN E - 3 N SR #
BA B B R Ik/E 4t Pontamine sky blue 6BX /&% (4 % 5 2.5 mL/kg B.W.) ©
2-3 n4Et% 0 BEERAT R M E4 0.05 mL Histamine (0.33 % in saline ) ° 30 4444
AR B R > #EA Histamine RZ K (2x2em) BF > A1E L4 FAr @k
K R it % 2 Pontamine sky blue & (pg/cm2) - & R4 [ + /P o B kB s
RAFso B bR BEH A& RZER AL (p<0.01) REFHREA
ho & A H AR MRS BB A 3 R IR A BRI A IR AT Al AR X R B A
(p>0.05) ZH R - LB ELFH-KHEBGHEBHTZ LB L E T > KK
Feib b s AR EHIFZER -

35 BELRHBBA T R ZIEXAR

48 /NEF B 4o T A S A M KM BB A A 0 BB HPLC g A7 [ 4o 8] —+
Bt =P SRERLTLFH-GEEBA LBHA L RBBLL T2
HH-RMEEBA % -
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B it

ATENEE 9] FHELEET R LT HEBA BMAKREZEFF
FbR HERH KBRS - £ R FERS C AR B T B 4 Lk
HiBBASE R E LT HEBA S R n 0 HPLC 547 % AT R Rm &
JEFR R - £ 48 R > wE SRR SR BB R I 8 15
RRyZEEEE  SRFARBHIZZ HPLC F kA 3 M E 4 £ KRR
HAEMRARTZEEFTE - A ELFH-HRLEBAZVBERA 4 UL
FRARTZEFE > M BLRR- AR ESHABERFEZI KRR o8BS > 2D
FORAARD - ANEFEARENRTEBREALZE > RBAKELBHER
BIABGATEBAREEFEN R EBRTFEES BLEBAMA R FER
B B BB B ) ARG X3 R X — 0 THAEBA & E L 2K
¥ o

AL REEF T BT R R EBR A EARBEE RN
Edio & EH- bttt T2 T H-KEEBA BT > SRR R B
A A8 B M o AROE R R KO IMERF Bde B AT - E M EB A > 1 £ Indomethacin
BB =~ wELETH-AREBA - ANEKEALTERGEE EHEeFE
B I8 Zo i FE B L e A 0 A A A B T Blod M B A 2 R FE AR
ALK EBA % > B EABEZ LR EZ RBES%w T LR UKL
1% Sh B3R 3 B ST REAE B o PE R o B SRR A DA B B R 0 R SR AR IR HEAR M B
ZARGAERIETRERBRALE - AERAR I @ o T2 T H-H MR KM
A4 3 NBE44 3 B A 88 % b4 Carrageenan 3| A2 2 JERRE A » sboh b4 &
SEFH-EE - wE LT KHEAT E Indomethacin % B A 2 LB ARk 24 R A8
T RBEBRR S~8 BB XER  BREEF A HEGREATRER
EZE BPEdas 3R RARERDIE  XBRMEHE RETREL 13
NEFHGR AR 0 2K 5-8 NBEBREARLE c M R THFEMR (Bt _m—+
Z) AR BREZEHEATREAZITARS (AFRARY A AF) 2FH
w4 AF SR 0 B4 482 Indomethacin 35 8 — HEHE LA 2 8N RE %%
THERE  RERAZIAARS FEZRBABNE fo i 4§ B2 #0853
HoEAMERFEARZERNZRLR - £HXBRER o B LT
BRinEAFH-AKEH BIAZ IR M@ Mrmil ez £HEBE XRBER > &
AEHMZEREEAH L RATUER A - LR BERE R AR ERIEESA 48
MM REFEUEH BRI BRERZERA LGP H 2 & HIEAZ -

Ao ELEHEX TR PEEMNL FRMRS @UARE T E B EH
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B AT B &K T B aR T A R ey RAREA AR Al B4
" gE P xS A BRI RESTRAEN L AT EA
Blo R REF @ BAT B PR AR T HVUEIRE e P EEEA
AR FA 13 %P B4 % Bibho B R R BT AE
b P AR AL PRENT 2 TR FRAERYBITRBRFANZER > Jo
TP BEBHFR SV RAR S AR ERER RLEEBA PR P EAER
M b BRER R AEAEIER] o

18 ~ &

%

#3E

&‘é

— AR AL B F G RERBA X & FE bR HEAH
R B WA B Z I AE o

o REFEER A EUULHPLC p 47k 4T B LS S IR L E
TR 0 48 NI do B AR -l M SR M 2 AT 3 R 3R 0k 8 AE4E 42
Rz R EEE (BRFARBHITZ HPLC F RN FBEEER) > &
BRAWELLTH-HREBA T T 2VF 4 U LRk mwE
SEH-AKEERA T @ FERImosBRSL Z2VH 6 KkIomu °

= BB R EFE R TR R A A B B ) AR IR AR

» £ HPLC FZ B HT B IR T 1F A BB A %% L b2 k4E -

W bR E D B E MR AN EBR A A FES RN B
o F A FEC-E b A B AT K BB A BT o AROE R R AV
FAEwELEH-BMHEBA >H & Indomethacin B A = & 25 #%-
KMEEBA o LB AR R > ZAEAB A AR -

I -BERSETE wES TR KEEB A BB EWILERAE
A edwmBLEi-d ~ o T L7 H-KHEATE Indomethacin 2 BB A 2 41
FEAR R AR T o

NOH BB wEASEH-EME R B AR SRR d w ek
Fral ez Feml %l o

LR TSR HRIBEREEA L RATUERS L KRB BB R &
HEER A 2 FERS U RN FE T M xR L BNz B -

J
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B # ~ kA5 - /G & Writhing

BN~ KRR RAARBEEANERE
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Bt~ fuEARAER C ARG BAERBERAER

B~ HUEARRASR - RERF B REBLEGTE
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B~ UERRR C KRG ARREEBA RE RSB T ELE

B+ HXRB®: RGBEFHEBARERAB FELE
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B+— - HXRAB& BREGRERFIRITALER -

B+ =~ R - B3R WES 0.05mL 48 &5k
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BU sz (B8 YHHUYRELEITEY =i @

sojnuTw

000T

O'V

1)2.910

2)10.053 Sennoside B

3)18.823 Sennoside A

"""" 4y19.337 Hesperidin-*- - - - - - - - - - - - -

R 6)36.143 Curcumin
7)37.877 8)38.327

9)41.907 Emodin

10)44.113 Imperatorin
11)44.987 Magnolol

12)48.593 Glyeyrrhizin
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R— " WwELERIBERSZHPLC ¥ 3BETE

40 & 4% % Concentration Mean+S.D.(C.V.%)
o g/mL Intraday Interday

1 1.14+0.03(2.68) 1.14+0.03(2.68)
Hesperidin 5 5.05+0.06(1.23) 5.05+0.06(1.23)
10 10.05+0.04(0.70) 10.04+0.07(0.66)
1 1.09+0.01(1.00) 1.08+0.04(3.83)
Sennoside A 5 4.98+0.03(0.56) 4.99+0.06(1.24)
10 9.96+0.02(0.22) 10.01+£0.04(0.44)
1 1.11+£0.04(3.76) 1.11£0.06(5.22)
Sennoside B 5 4.99+0.03(0.64) 4.99+0.06(1.24)
10 9.96+0.03(0.28) 9.96+0.04(0.41)
1 1.234£0.03(2.12) 1.234£0.03(2.84)
Glycyrrhizin 5 5.18+0.11(1.47) 5.18+0.07(1.39)
10 10.52+0.03(0.75) 10.52+0.20(1.90)
1 1.10+0.02(1.27) 1.10£0.02(2.13)
Curcumin 5 4.97+0.05(0.69) 4.97+0.03(0.62)
10 10.00+0.06(0.66) 10.00£0.09(0.89)
1 1.06+0.02(1.33) 1.06+0.02(2.32)
Imperatorin 5 5.07+0.05(1.00) 5.07£0.05(0.95)
10 10.02+0.03(0.23) 10.09+£0.16(1.58)
1 1.09+0.01(1.01) 1.09+0.01(1.01)
Emodin 5 5.05+£0.09(1.74) 5.05+£0.10(1.99)
10 10.05+0.05(0.46) 10.05+0.05(0.46)
1 0.96+0.02(1.50) 0.96+0.01(1.48)
Magnonal 5 5.21+£0.28(5.34) 5.21+0.27(5.17)
10 10.12+0.22(2.17) 10.12+0.39(3.85)

* n=3, Repeat injection three times on the same day.

® =3, Repeat injection three times each day and a successive three-day.
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#35% « CCMPI91-RD-115 & CCMP92-RD-111

TREBHRRBBEREZ RS AELRE
HEBBEZAE (3-2&3) -FREFH & &
M E R

R A& %
K= T 2 1

#H %

ARG ENART B EBANEREFE - LR HERH X B
PP R L ETERT =T R EL T ER A 2 #4035 o L Franz
cell £ BHATEBA K EFERM > B HPLC F B ERT 11 #& - %=
FORARWEL T S IR LA FE - 4B B RT S B
JE B -7h P 2 B A A Cinnamic acid ~ Ferulic acid & 5 #& REA % > & & B -KMH

(1g)# A4 4 Cinnamic acid~Sennoside B & 5 #& R 84 & 5 % J& F- K (300
mg) %P A A Cinnamic acid ~ Sennoside B & 4 # R AR ° &= F-K Mk
A A Baicalin & SHEARBAR Y k= F- M EBARIER 1 EARARD © 4o
BT HHAKEEBAIRERCAHELERTZRBEFTE  REFR—
AR Z K& FE o LA Writhing 3REx 84T B A LE 0004 ERERE
EF-mEEBA ~ BRF- KM (1g) &84 - BEF-KH (300 mg) %8 H
RégmF-KEEBHAEAFREZLRER  HARKFAHEEFT-HIEERAH >
7 & Indomethacin B A =~ ¥ & F-KE(1g) BB A > 8 B F-/KE(300mg)
BB > FT-KEEBRA - wELFH-BHEAKRKMERAYEABENE
2o RIERBEFEANMG B ELFH-MEEB A > & Indomethacin % B
o= wELFH-AKEERA - EUERKR S @ 0 AR E AR A B A
474 Carrageenan 3|4 R AR Z A » SR BAKZ T EBA L%k = F
KHEBAREBEFLERER  EAXRERFAGEFT-KEEBRA = T &
Indomethacin B A > 4= F-hHEB A - w E LSS OME KEEBR AL E
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PR HUREAR 2 24 - 17 & Indomethacin B A 2 R A8 § £ X B 2XER 0 A
T8 A Hp ) 48 2% % 3] A2 Pontamine sky blue £ E|B 2 48 - B RBRAE U
BRA-RME (1g) BBAABENIPH AR A LRSS - L} XER
#17 & Indomethacin 2 f3 A 48 & o

B4z BB~ REFE > Bk bR FUERR X
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CCMPI1-RD-115 & CCMP92-RD-111

Studies on the component analysis and the

effect of release of marker components in

plaster formulas and tonic wine formulas.
(3-2&3) - The animal experiment for

efficacy of plaster formulas.

Fu-An Chen
Tajen Institute of Technology

ABSTRACT

The objective of this project is to establish a set animal model to evaluate skin
penetration, anti-edematous, anti-inflammatory and analgesic activities of plasters
and further estimate the efficacies of prepared Wan-in-gao, Liu-unn-gao and
Ru-I-kin-huang-san plasters. Franz cell apparatus was used to evaluate the skin
penetration of plasters. The skin penetration of 11 marker components of
Wan-in-gao plaster, 8 marker components of Liu-unn-gao plaster and 8 marker
components of Ru-I-kin-huang-san were monitored by HPLC methods. After 48
hours, the detectable components were cinnamic acid, ferulic acid and 5 unknown
components for Wan-in-gao oily plaster ; cinnamic acid, sennoside B and 5
unknown components for Wan-in-gao aqueous (lg) plaster ; cinnamic acid,
sennoside B and 4 unknown components for Wan-in-gao aqueous (300mg)
plaster ; baicalin and 5 unknown components for Liu-unn-gao aqueous plasters ; only
1 unknown component for Liu-unn-gao oily plasters ; a number of unknown
components for Ru-I-kin-huang-san oily and aqueous plasters. The writhing test
was used to determine the analgesic activity of plasters. The results revealed that
Wan-in-gao oily plaster, Wan-in-gao aqueous (1g) plaster, Wan-in-gao aqueous

(300mg) plaster and Liu-unn-gao aqueous plaster possessed significant analgesic
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activity. The analgesic efficacy is in the order of Wan-in-gao oily plaster >
Indomethacin plaster = Wan-in-gao aqueous (1g) plaster > Wan-in-gao aqueous
(300mg) plaster > Liu-unn-gao aqueous plaster. Both Ru-I-kin-huang-san oily and
aqueous plasters possessed significant analgesic activity. The analgesic efficacy is
in the order of Ru-I-kin-huang-san oily plaster > Indomethacin plaster =
Ru-I-kin-huang-san aqueous plaster. Plethysmometer apparatus is applied to
evaluate the anti-edematous activities against carrageenan-induced paw edema. The
results found that Liu-unn-gao aqueous plaster and Liu-unn-gao oily plasters had
significant anti-edematous activity. The efficacy is in the order of Liu-unn-gao
aqueous plaster = Indomethacin plaster > Liu-unn-gao oily plaster. Both
Ru-I-kin-huang-san oily and aqueous plasters had significant anti-edematous
activity. Their efficacies are similar to that of Indomethacin plaster. Analysis of the
dye leakage is employed to examine the anti-inflammatory efficacy of rats
confronted with histamine-induced capillary permeability. The results found that
only Wan-in-gao aqueous (lg) plaster possessed significant anti-inflammatory
activity similar to efficacy of Indomethacin plaster.

Keywords: Plaster , Skin penetration, Efficacy, analgesic activity, anti-inflammation,

anti-edema
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J

o}

TREEZAAXFERUARCARTFAKABR L Cabd TRERAEL
EHEERHNBEFANY ZRR  BABAIBERER YREEAHTEEME
LR Y KM ta g Y s 0 ew LB B mEE — b B ANIRE
BIFRANRE B B FREE B AR EA PE % AP %R BB N
BEATEMZ —FIRL2 RAAZEALETEARAB LB AN T BEERH &R
BERAEN  BBT YA MPHFZBRAAE 2 Mo REABREENNAEE £
BEATHBENR - MmBES -~ B E RS FEREMRGFRE  FEFESGLES
AR AT ARR 84 SR8 T T mis A A ¥ e IR S Kb
PHEOEI A ERRGAB L — TN TAELAFMEHENRAY
B EE RS (SRB) €3 Cmitsd HMURRAFSERGFRPEE &
AR T PR EERERA AT E | CRITHREBAER BB
HAEBF O ARPORER P OLFRGEED - BITABGAR - B4
HAZBTBEZBGLERAK T REERELL  RASGEETFRERZER K
PHEMRTHEEARRACHRES RAGERATEERRSE > EHFEE
B BB Z B PR BBEREAE > S A TR RLIE - B
B Ay REEEE 2R ERINAS B = FEZELMRIAR °

BRA (B4 - F8) ARNAISAMBMEATHEZ—RIAER > —&A
RN HE S HRRLEREZBBREARE - SAEB—RSHA AHIME B
BRAGMHEEREEE ' mERH KRB BEMAGBMIA LR RERE
B3 BRMERAGEAERER > M B R EREAE AR - SR EBA R
bz B4R B 0 0 BRE B s AT BK 2 First-pass 24 JE 82 B By o 38 sty 2 4B 2L >
— AR AR A P o B AT EBA 2R %B Rt Sk R A L bR
%o B BRAE R BB ELE - BISEME RS 0 BN
HOREMB L - BEEBAZHEZ Y > i bHBIRZENS Ao ek
B2t BB Az (REREE) BB YROOEEFE S &
RSl E ~ HRRIERTIE & —TITHERR A ITFEARE - Bty —
EOASAMEBBZRERBA LY PHEZERER AN ERLRA B4R
RIS ETHIEE S RBRKARRLUBBRRAZER TAHEHERHOX
ME HEBAANAUBUERGORBEFEABRYEL MBIy % - XK
BATE N AT REBA R EFTERE 4ok &~ HREHE Y X 34647 545
B BRTEMN S KT ETREOARELEBE TIRFIERH ¥ A2 RMmA
HEBLBHMX AR B EZIERA RN R FERELCHEEHMER
LAY PR B R o i M ROK M BB A AT R R B BB R OETR ~ RSN K B
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WAE O DB EB A UB LR AR MER LY ARG B

RN BRGEE 91 FHRAREEFT RS F bt BoKM BB A 6 i)
W REFERILR ~ HREMH R BHTE 92 FREEETRTELEETIHE
P8 2w B RHB R AR EBA Y R J§ FE R LR~ RS X %
3o AT 4 R T 1E 2 BB BRI B 2 A B A F A R L BT B2
RIB RS F -

R~ HH R K

2.1 REHHH

Glacial acetic acid [Merck, Germany ]~ Pyridine [ Fisher, USA ]~ Acetonitrile
[ Fisher » USA])~ DDW - sodium azide [ Ferak > Germany]) ~ carrageenan lambda
[ Sigma’ USA )-Berberine hydrochloride[ Nacalai tesque > Japan J~ Aconitine ( 95%)
[ Sigma > USA]- Ferulic acid [ Sigma » USA ]~ Glycyrrhizic acid [ Nacalai tesque >
Japan ] - Harpagoside [ Extrasynthese » France] - Paeoniflorin ( 98%) [Nacalai
tesque > Japan ] - Sennoside A [ Extrasynthese : France ] - Sennoside B
[ Extrasynthese ° France ]~ Emodin ( 90%) [ Sigma » USA ]~ Trans-cinnamaldehyde
[ Nacalai tesque > Japan ] ~ Trans-cinnamic acid ( 98.5%) [ Nacalai tesque > Japan] ~
Coptisine( 98%)[ Nacalai tesque > Japan ]~ Baicalin( 98%)[ Nacalai tesque > Japan )~
Palmatine chloride[ Sigma> USA ]~ Hesperidin[ Sigma> USA J~ Curcumin [ Sigma-
USA )~ Imperatorin [ Extrasynthese » France ]~ Magnolol [Nacalai tesque > Japan ]
& Indomethacin [Sigma > USA]-

HREEF (1g) ZBBA (14x103ecm) 2F N HEREE ~ A¥E > Gk
BE HAE -GE - EHF - FHE - -XF -FTE2 BB -HH  CFHELE
AFRAREF(FR)FEME g s B ERY -

HBRERET (300mg) ZBA (14x103cm) 2F )N G R E L~ AT~ B
BE HAE -GE-EH - FHE - XF -2 88 g5 JHE- LR
AEFEREF(FR)FEEME (300mg) Fidh il 2 FERY -

BR&=FEBA (14x103cm) 2 HE - T B RERZ L5 &Y
£ 300 mg Ardh 2 FEEY o
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FRwEBERHESA (143103 cm) #4445 248 %W HEER 500mg ~ %
MRF-EFBE20mg - BAbRE -HE - BR A REHE 100 mg
Pif 4 2 2 B4y

TR (EiEH4E 0 HF BT H 023119 3% ) © H» 314 Indomethacin
3.75mg > H—BkA (14cmx10cm > 14 g) ¥ 44 52 mg &y Indomethacin » Bp &
cm2 Bk A 474 Indomethacin 0.37 mg °

22 HPLC & 8

HPLC 44 % : 4 % % & [ Shimadzu > LC-10AT - Japan] ~ UV #x 8] 4%
[ Shimadzu > SPD-10A > Japan]~ #» 4 4 [FREMIBERIF A L] B IS
[Jasco > Japan]) ~ B & % & [Gastorr] »

23 BB F 11 #3542 o2 HPLC #7444

AF 44 E EF P Aconitine ()] & & ¥ & )~ Cinnamaldehyde ~ Cinnamic
acid ( B94%) ~ Ferulic acid ( & % ) ~ Paeoniflorin ( #& % % ) ~ Glycyrrhizic acid (#
#)~ Osthol (#%7% ) ~ Harpagoside ( 7t %) ~ Emodin ~ Sennoside A ~ Sennoside B

(K% 11 2R AT IL2 HPLC 545 ik > H 454 4 ¢ %4 [ Cosmosil
5C18-AR-II 5 um 250 x 4.6 mm > Japan] ~ UV #8):%& & % 250 nm ~ & E 6. E A
0.02 AUFs ~ #k Rk m#r& 100 pL o 4 ¥ (gradient elution) ~ ik % 1.0
mL/min - # £ X (A B& A 1% glacial acetic acid ~ B /&% % acetonitirle )

Time A(%) B(%)
0-12 minutes 83 17
12-24 minutes 70 30
24-29 minutes 60 40
29-39 minutes 40 60
39-50 minutes 20 80
50-60 minutes 83 17

24 %= F S I RS2 HPLC 4464 (H REIVFIE)

% E % F Coptisine ~ Berberine ( 35:i% ) ~ Palmatine ( 3544 ) ~ Baicalin ( &
%) ~ Emodin ~ Sennoside A ~ Sennoside B ( X% ) #1 Harpagoside ( %% ) 8 #&
AR AT L2 HPLC 545 7 ik A W #g » % — 438 A % Baicalin ~ Emodin
Sennoside A ~ Sennoside B & Harpagoside #4 5#7 » E &4 % : % 4 [ Cosmosil 5C
18-AR-IT 5 pm 250 x 4.6 mm > Japan ]~ UV &8 % & % 250 nm ~ & $¢ [ 4 0.02
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AUFs ~ ti K& n#r = 100 pL o AR ~ ik A 1.0mL/min - # £ KX : (A
ik A 1 % glacial acetic acid ~ B /&% % acetonitirle )

Time A(%) B(%)
0-10 minutes 75 25
10-17 minutes 70 30
17-22 minutes 40 60
22-35 minutes 40 60
35-45 minutes 85 15

% — 4% 3% A » Berberine - Palmatine & Coptisine &5 #7 » Hi&44 & %4

[ Cosmosil 5C 18-AR-11 5 pm 250 x 4.6 mm * Japan]~ UV 438 % & & 265 nm ~
R E B %A 0.02 AUFs ~ # A& %5 & 100 pL o E4¥ 3% ~ Rk & 1.5 mL/min -

A 7E 7% % acetonitrile : 0.1% phosphoric acid (4 5SmM SDS) =40 : 60; B &E%&
/4 acetonitirle : methanol : water=45 : 45 : 10 - #8488F A 5% ' B&%=65:35-

25 wE LR 8MEIEE A2 HPLC 51444

A ik4t# 0 & 425 # P Sennoside A ~ Sennoside B ~ Emodin ( X% ) »
Curcumin ( & % ) ~ Imperatorin ( & 12 ) ~ Magnolol ( B#} ) ~ Hesperidin ( F& & )
Glycyrrhizin (#3 ) 8 #4E4Z AL HPLC 547 ik Rk th & ¢ E4x

[ Cosmosil 5C18-MS-II > 5 pm 250 x 4.6 mm » Japan )~ UV #%& 8% & & 250 nm -
RE$E A 0.02 AUFs ~ # A& 54 & 100 pL o #% & 732 (gradient elution ) ~
Hik A 1.0 mL/min - #5E£2RX (A Bk % 1 % glacial acetic acid ~ B /&% %
acetonitrile )

Time A(%) B(%)
0-12 minutes 83 17
12-24 minutes 70 30
24-29 minutes 60 40
29-39 minutes 40 60
39-50 minutes 20 80
50-60 minutes 83 17
24 R EEMEHmRKR

REEMA ICR NG R (» 78E  23-32 g) o RERBAR - FRERKY
WRIER S nANE S ABRTHE - BRFAN G Fal - 4
ZFHRERA wELEHEHRR L E L FHORREEBRA - NG B RiTHEM
Bragdidt (B —) BREHHEBHRBEILLEE  RTEIAHF (B=)- K
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TFTe R > WA AAIEREKIEE% > k4 Franz cell %35 % B &9 Donor cell
#1 Receptor cell i > Bl B4 & B A (2x2cm ) R B & B L F (B =) - Receptor
cell ZHAFEELK (4 0.03 % sodium azide ) # 32°C1a® ¥ 500 rpm [ 2 i} B
WH T AT R JE 69 F B3R5 > B F) BRI BE3RAR A8 4 AR E A HPLC ¥ 4T
TAEBRERERTZREFAEW -

2.5 18 B Sy Ay Rk

RIEH % ICR NG 8 (217 8 2433 g) BB - ARk RE
B0 EMRIRAT - R 24 1B RBES A M HR A aEHE (RB$) -
Edrdl4e (78 Indomethacin B4 ) R EsMA (BREFT - =T RELFHK
By SLK B ) o & -

N RAEESIE 0 AR B RN TR AT AR5 0 FEB A (2x3 cm)
AL NG BB L (Blvw ) o 3/ NB52 FFR BB A » 1L 0.6 Y% BEERRIRATHAREE
4 (ip. > 20mL/kg) - #2210 5487 » /NG R4 Writhing k% (B £ ) -

2.6 HUREBE B 3k B 4 Rk ¢

K B Wistar K& & (42 6-8 s 5 120~218 g) - KB AR » £
BRI IRAE R o B IRERFT » 2R 24 BE o RERE S A= 0 R A G IEE
a (R&% ) Birdla (7€ Indomethacin B4 ) R EMka (BRFT > 4
ZHF R E LT MBI KM ERA ) Hao k-

BFREBEBERR > ENARGRORAEAFFE - "TaEL, (B
73 ) o LARE AR B & 4% (Plethysmometer ; B A& 8] &% © 2 ml BERR & Am A 180 ml %
0.065% NaClinH20 ) kple A 22444 (BLt) £F 8% (REMRE)
RELFEME G A BRI BB (B ) BEBA (2x3 cm) 7 H L JE -
FAIMZRBFEE (B )1 L > a4 0.1mL &) Carrageenan (10
mg/mL in saline ) # vy R 3 - FBREH7 09 BB A N 2 BE 0 FB A RERR R AR B2
3/NEHEZBEARE A LE o

(ESHE 3 /N EFe BERRAZ R MR- 414% 0 /) el FE AR 12 B9 AR )
FERR B 4 te(%) = x 100
X5t 0 B Ay BB AR AR RS R

2.7 4 X B E ek ®
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RKEE o B Wistar K& & (25 6-8 B 1 120-235 g) - KM > 44
BRI IRAE R o B RIRAT > ZR 24 /B o HMERE S A =4 2B B G IR
W (FR&#) EiEdle (78 Indomethacin 84 ) R EHE (BEF - 4
ZF R BTG BHEAKAEERA ) Ba 6k -

HBREBRBESRE > THRIH LR REBAH (4<4 cm) REMARIR E 3 A 3M
ZRBTAREZ (B+) ZFAE (REMRL) REFEMEGT U EE R
HEBA 3N BREIRERA > ARFFEE 22cm @MERL 0 B EFIRE
4+ Pontamine sky blue 6BX /27% (4 % A& BAK ;25 mL/ kgBW)(B+—)-
3 nhE1% 0 BEERAT R x4t 0.05 mL Histamine (0.33 % in saline ) ( @+ =) - 30
AR MM KRG R 0 #8124 Histamine R & (22cm) RF (B+=)- &
et B (25mL) I B v 3 mL Trichloroacetic acid &% (5 % in
H20) - 18 /B4 ENAER N E » A B RO RKHBUABEH 5 %
Trichloroacetic acid /&& % 4 - L BN E#eE (25 mL) A& (900 g5 10 4
48 ) YoM B LA 3 mL Pyridine 757 (25 % in water ) & & 2 B 40 442 (150 %
/%48 5 80C ) » BERALHES (900 g5 10 548 ) > BPTHRAFLFR ° LF
BhAN2mL §4F 0 B@RXETEBZBBER | 4% 8.0 - 2L Spectrophotometer 3
2 “ERi” ( Pyridine &) 2 600 nm & % o

29 B RHEBBA T Ry IR HAR

REEsH— A AETL TR EERRELES A - BREH B
(0.45um> Gelman ' USA )% » & 4& Franz cell %34 % & &9 Donor cell $2 Receptor
cell il » RIBF#F BB A (2x2 cm) B B & & L  Receptor cell 7% 4 32 &
7K (4 0.03 % sodium azide ) # 32°C 2B 2 500 rpm [ & ik B84 T BAT R
FEHCRER 0 B2 48 VNBEAS > MR AE N HPLC 3847 047 BB A R A -

2.10 &3t o #1

R Ex 4 ] 69 £ B LA Duncan’s new multiple range test i 4T#x & ; P< 0.05 Bp
RBEHER o
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3.0 HBREARY LR FENG IR
3.0.1 ERFEBALRBRS LR FELH Y8R

AR A HPLC AT & AT m 3k 11 # (e B + @) > 25 % HPLC

L+ ARMRRIARR (S/N>3) % Aconitine (2.5pg/mL ) ~ Cinnamaldehyde (0.05ug/

mL ) ~ Cinnamic acid (0.025ug/ mL ) ~ Ferulic acid (0.1pg/mL ) ~ Paeoniflorin

(0.1ug/ mL ) ~ Glycyrrhizic acid ( 1pg/mL ) ~ Osthol (0.025ug/mL ) ~ Harpagoside

(0.025pug/mL) ~ Emodin  (0.01pg/mL ) ~ Sennoside A (0.02ug/mL ) & Sennoside
B (0.1pg/mL) -

48 NEFey kR J§ 5 HPLC BAr B 4540 AE R F-HHEBRA T & 7]
B3 4ok A 2 # (BF Cinnamic acid & Ferulic acid ) & 5 #& k%052 (&o
B+a) £ERT-KEERA F @ TR 2 CirmaA 2 4B Cinnamic acid
& Sennoside B) R 5 kfomn (B +N) mMAIR»TPH 4 &8 EGMHE
AT A8 ) o % €.4e R 4 Cinnamic acid ~ Ferulic acid #1 Sennoside B i 47 HPLC
Lz A5 %K (precision) 47 » &Rk —Fion > HAREBNEEHLHEFR
R E—FETFERDBEEZIRE -

BRE-GHEEBA QiR e FiE B 4w B+ A~ 0 Cinnamic acid #
Fi544 1 NaEEP T 4R B] 0.77 pg/em” > 48 /)NBE4% 3 11.95 pg/em” ; Ferulic acid

Al 2 2 16 /NEE44 KB %] 0.98 pg/em?® - 48 /)NBE4% 3 2.34 png/em’ o B & F-kk
(lg) BB A Clommn X FiE ¥ B4 B + \ A~ » Cinnamic acid A FiE 14 1
JNBFBP T A8 3] 0.43 ug/cm » 48 JNBF4% 3E 4.45 ug/cm Sennoside B B & 4& 26
JINBEAS KR B 1.36 pg/em’> 48 ) BE 4% 3E 2.32 pg/em’e B 45 # B F -k (300 mg)
ERA o FA @ i HPLC B4 E (B +/) THERCImmsH 2 (B
Cinnamic acid & Sennoside B) & k4omn#H 4 # > HPLC B #1 % & F KM% B
A (1g) 4845 - BB EF-KE (300 mg) EBA R Ederhm HE
%4 B 4o B —+F7or 0 Cinnamic acid %% 4% 5 BP0 2] 0.29 pg/
cm® > 48 JNBE44iE 0.81 pg/em’ ; Sennoside B B Z A 24 NER{E B E] 0.98
ng/em’® > 48 NEE453E 1.79 pg/em’ o AR FB T LB BTk (1g) BB A
R EE TR (300mg) BBA F 0 A B ERAFMA -

BI24ZFRBAHERRS LR FE MWK

AREa i A HPLC AT E T a2 R £ 8 M (wE =+ — 4
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—+=)° £ HPLC L fw&MBI#&FR (S/N>3) 4 %7 % Baicalin (0.5ug/mL )
Emodin (0.01pg/mL ) ~ Sennoside A (0.05 pg/mL ) ~ Sennoside B (0.05ug/mL ) ~
Harpagoside (0.025ug/mL ) ~ Coptisine (0.1pg/mL ) ~ Berberine (0.05pug/mL ) ~
& Palmatine (0.1pg/mL ) -

W 48 NEEey B F i HPLC B AT BT &= F-KEEBA @ > 7T
B E| Sk 51E4A 1 4& (Bp Baicalin) R k4ol A S# (B =+=) L4
ZF-HBEBA | A | ki s (7.1 min) N FE 48 N4 (o
—+m) b E kAR H o 3 €40 R Baicalin 347 HPLC b 2 4% %8 B 3%4& -
BRIk =pr RBMHEBNYHETFER - FRITFERDFEE
ZRE MEEF-REEBHA LRI FEE I E > HFA MR EWwE =
+ & #75% » Baicalin # % % 16 /NB5B7 T4k R %] 5.05 pg/em’» 48 /¥4 i 5.56
ng/em’ o

3A3wmBL R HBEBALEER YR EZEELGER

ARE oA HPLC EATARRI 6935 AR ot 8 4 (wo B =+ 77) > £ HPLC L
KKK BARR (SAN>3) 4 %] % Sennoside A (0.05ug/mL ) ~ Sennoside B
( 0.05pug/mL ) ~ Emodin ( 0.03pg/mL ) ~ Hesperidin ( 0.1pg/mL ) ~ Curcumin
(0.05pg/mL )~ Imperatorin ( 0.05pug/mL )~ Magnonol ( 0.05ug/mL ) & Glycyrrhizin
(0.5ug/mL ) -

8 #EF54Z A Z M & 42 Sennoside A(0.0625~ 5ug/mL )~Sennoside B( 0.0625
~5ug/mL L)~ Emodin (0.0625~ 5ug/mL ) ~ Hesperidin ( 0.25~ 10pg/mL ) -
Curcumin( 0.0625~ 5ug/mL )~Imperatorin( 0.0625~5 £ g/mL )~Magnonol( 0.0625
~5pg/mL) & Glycyrrhizin (0.5~10pg/mL) #8948 Bi1a% (r2) 3 K7 0.995 -
8 M 54T A 2 2 A% 5 JE (precision) 4 & Rdo &k wArR 0 LA AN (C.V.=0.22
~534%) B R] (CV.=041~5.17 %) #3945 F 2K E—FETFHE
B BEEZRR

48 NI ey o B A F - SR R B A & JF Fi& HPLC B EwE —+
ERZFNFT O BREAA KBRS EER RS Z AR FE (BRHRHE
# A% Z HPLC 72 # RN F AR ER ) REAA LT ARSZREFE
A TERU-GEEBHA T E > EVH 4 ERERARS © Mk BEFH-K
MEBA @ FAFRARTES 2VF 0 RARS ©

3.1.47% £ Indomethacin & B 4 & & FE M &4k

Indomethacin 2z HPLC J& #7 B 40 B =+ /upr T » B Ak ml4& R (S/N>3)
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% 0.0lpg/mL - 7 & Indomethacin % B A 48 48 /)8 % 5 HPLC H ( =+)
%] %5 3, Indomethacin % & J§ % i% - # Indomethacin 4T HPLC 2 3#% %8 B 3%4& >
BFRoik=pmr ABMEBRNSEHHLESTFER E—F T Indomethacm g3
FEZRE  HFEWBBEwE =+ —FA~ > Indomethacin » F £ 1% 5 /N8FBP
T 4B 3] 0.058 ug/cm » 48 J|NBF 4% 3E 3.366 ug/cm o gk oh ~ IR %8 3], Indomethacin
BB FLORERERFTREETEBAARRZIER » RbiFho
Indomethacin % A 2 &% 5 ?ﬁ%ﬁﬁ%ﬁ REGEFTRBA Zmm T B
BAE  RFERBEAFERSEBEREST A ABAM -

3.2 it B SRR

HEBA (2x3cm) B NG R (CE) £ 3/ BB EHRER
i ﬁ%&%06%%&$&& .20 8 B o) writhing R EAPAE BB A 2
R &

%ﬁ%\ FEFBMEAKMERS LRERWB =+ /7 £EXREE
TEEF-EME - BRE-KME (1g) BEF-KRHE (300mg) Rék=F-KEE
ﬁﬁﬁé”éﬁiﬁ (p<0.01)> X4 &EF-Ktt (1g) ¥ EF-KE (300mg)
Byt BERFLEERAAAMM AR ERFMG - Mskx FT-KEEBAH T
Baa%u) 2 £ (p<0.05)° L RIRF 2% Je 7 -8B A > 1 & Indomethacin
“pAa = BRE-KM (1g) 2884 > % R F-KHE (300 mg) &84 >4%=
F-RKEEBA

WA EH- AR KEEB A LRERwBE =+ =7 R8T F
o BERAM-MIERKIEERA R AR @ EABEn £ R (p<0.01)>
B ho &2 F - b4 & 2T #-/K M 2 0F (p<0.05) © 4R b R KoMK
B Ado B A S 3- b %A > W & Indomethacin 2B A = & 45 8-KH
B“BA -

33NEREXSHER

HEB A (2x3 cm) BB REEREIELE o 1 /eFg - FMES 0.1 mL
& Carrageenan ( 10 mg/mL in saline) ° JE 4314 - 448 BEH BB A - 3 /N8F1% > A
EHR RN EAR > BFEEERE L (%) -

BRFAGE T HMAKRSEBAFERE R0 B =+ WA s kLS
FBTEREAE PUREE F-KEERBEYIERS L (p<0.01) > Mm%k = F-
TN B B E RN BE K (p<0.05)c Rk BIRA A= F-KHEBAH = +
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£ Indomethacin B A4 > 4= F-mEEB A -

TR /da'fi&7l<¢i«’c_f‘*ﬁzﬂiuﬁa‘m§ﬂ§é€%&n Z+ B AR R
EET 3ONERE D BRAWES T H-GBRA KR ER AR aER e B RE
EE (p<001) B&H & Indomethacm AT 2 B AR E o AREBAE IR 5~8
IR Z R BREES ARG R B HERAR 2R B AL 3
BrEr AR E R S B 0 R ABA AR - RS 1-3 N EFREAREUN: A& 5-8
B REARAB 4 o

3.4 4 X BHRAR

RE BATII A £ > REBA (4xdcem) BEFARIR L o 3 /NBpiR TR 5
BAr > B B R FIKE 4 Pontamine sky blue 6BX % ( 4 % ;2.5 mL/ kg B.W.) -
2-3 kg% 0 BRIRAT R M UE ST 0.05 mL Histamine (0.33 % in saline ) » 30 4-4%
B KRG R > x4 Histamine RZ & J§ (2x2cm) RTF > RITHEEMd
%,a % J§ Pt % 2 Pontamine sky blue & (pg/cm?) o ¥ J& F 4% E F bk K

Hﬁ‘ﬁ?#‘[’%lx’}%“’] ’iﬁ BRWwBE=ZFxp7r EERAETTEREEF- KM
(1g) BB A B A BA 4 5] £ 8% 4 o3 (p<0.05)> H 2 K #17 & Indomethacin
RBAARE o

W BELFH-HMRKEEBRAIF LRSS R0B =+ w0 £F
B 44 A R K- AN S M B B A 3G K LA R R o ) de R AT g | AR 2 4
BEH (p>0.05) ZHR - kBRI B TH- KB GBEBHAZ LB A HE >
KM FELb bk RRESRIFZ LR -

35 BELRHBBA T R ZIEA AR

48 |NEF B 4o B A S - M LR M B B A R - #E% HPLC B AF Bl ko B =+
ﬁ&m+ﬁf’%%%ﬁh%A*i@ﬁm%$z§&m\ﬁ@ﬁm@%A
K EBA % -
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B it

01-92 F2 G BWABRI —ZEBAORE FE - LR~ HREAN X
LR YT EER - £ FHEXAREEFREEF M REEBRAH 2 &
BHE LR HERERBELH MR - 92 FHERR W EL T HERA
WS KN EFE LR HERY REREHHRAR -

4.1 BB K FERR

LBRFT-HEEBA a0 TR P iy A 24 (B Cinnamic acid &
Ferulic acid ) B S5# k&R - £ B FT-KEEBAH Hd > T3 iR
% 2 #& (Bp Cinnamic acid & Sennoside B) & 5 #& k% m s > mkFmmn P A
4 fEhHEB AR c AR EFAETLERFT-KME (1g) EBALLEE F-
Kt (300 mg) EBA & AR ERGEHG - B F-KEEBHA &> T
BB s nfEA 1 4 (Bp Baicalin) Rkl nh SH - Aékm F-mtER
AR | Bkl y Y EERAE o A E LT BHEEKEER
HH@Em HRERIHEIERCIORIZIRBETE  RERAEETARTZ R
BEE - WwBETH-HEEBAEDA AU ERARS > Mo EEFH-K
MEBHRFERARTES 2VF ORRARS ©

KIS BBA o B ERE MR B TR RE Ry AR
FERBAR B KB MR AB GCATERH R EFEN R EBERF
BE BBANEREFERREREB B G RAEZSZIFIZZ— TH
BEBHLE LLLHX KB AERFTAGEFTREFERBRABERA DI
BB EFEBEE B4 HF 5 RAARY > BIEZ RS REREKAR MR
mo S PEBEBAA SRR S Ay EAEM —REFEBORS
AL EZRFZR BRI EERA 2 P RamBZABREEEA R
FlZ HPLC sy 4B > o BB F T Tl REEB A A RE 2 HPLC
Ry FELE BN Ig Bl EH300mg Bl EX i m FAEMEE 4 28E
AT EBAR > ARIETR TR B % B A B8 LI 2 4RIE -

4.2 1k B Bk SRR

BRI E I FELERBTERT-HEERA - BRF- K (1g) &
AT~ B F-KPE (300me) BBAT Rk = F-KIEEB A FREELRER
HB RGBS F-mEEBA > T E Indomethacin B AH = ¥ & F-KiE
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(lg) #BAH > EREF-KH (300mg) A >4z F-REERH - BE R
T2 bR PRI RS 0 sk R R 2 L (2 Cinnamic acid
Ferulic acid ~ R¥AA» 3 & 4 &) ) A ABRME - B sbab 8 % 30 7T At 82 b sk i 5
A - BRGEFZ L RBH ERMALRER  WERAFTE RN EEH R
FE (UFHARS 13 & 4 56)) A Bk R 20T 48 8 Btk 5 5
A o2 FELERB T ELEH-HHERKEER R EAFBE LRI
Eb o ELFH-dtbo E 2T - KEEBA Badt  SER R ZEBAHR
A A8 B E o ARk g 2R A MR B de B AT Bk B A > 7 & Indomethacin
BRA =~ wELRTH-AEEBRA - ANEEAL R bEE EHtteFE
BB Z R TEJB AL R AR R0 B R B T TRk T B A 2 > R A
ALK EBA % > B EABMEZ LR EM > R RS T F KR
1% 9 B 32 36 B VT AEAE B M R o B B R A BB U ME 0 B SR A KR R SN B
Z1BGAE R IETRRB AL S °

L RERT MAEET-mE ~ BEFT-KME -~ B EF-KHE 300 mg -~

Bkt~ o B E M- R KRB BB LRIER > BB EF
BEFTHRWELETHESA LR Y EREE REFLEEELTH BAIEET T
Bmp P b mExe P EAERANE T mET kR e ”?
SO R REFZ RS TREN L AR PEARN - ST Frmae P RaR ¥
bR TEeEA T gk Y% RS E T2 kB B TAE L1
IHREFEFH B TR ST RAR T A LR B P EEIRR AR
Pagi P BA Y HE O RSEE B B A SR bR E R TR
UERAEPEER -

4.3 LR Bk B 2 8 AR

HEHESR T @ I FEERB TG T-HHEBA BES F-KEER
A B4 B2 % 47 Carrageenan 3| A2 X JERRAE Al > R RARF B 4k = F- KL BB A
= 1 & Indomethacin ZB A > k= F- W EB A - N FEERB T EL T
B-vh M ROK M BB AR B B8 % ¢ 3 Carrageenan 3] A2 X BEARE A sbahsk b 4o
EEFH- AN - wE L FH-AKMAT & Indomethacin % BB A 2 Hi i ik 20 R A8
g oo RBEBME S~ R ER  BHREEH A HEGRBATRER
EZE - EEFla 3 NEERERSE XK AHBHE > REREL 13
INEFRERR BN 0 AR S-S NBFRERRAS L - WERTHEFEGE (B=+—8m=+
N) R BREESABTREZ kol (Akfmns A Afl) 2ZFE
B4R AR SR B 0 444 Indomethacin ¥ & — A& LA 2 HUY BB
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THFERIE  RERAI KRR D FE G RANE o M8 4 %K & RF
& o RAmERAESRBEENZR L -

AN LHGER SEFRLELEFREASF IR T S48 RIET R %
BER BNGEF P RAR T ATRRE R P EEEAA T gt
AGEFTZHERELTRAALINEPELRM B2 ERTPELARTA
VUM B P RAEEAAAER D F BT B4 Y% Bk
F B B TR B Lo dE P AR o

4.4 4 X BH R

LEHEREFT @9 FELRBETERERFT- KL (1g) EBAHHEE
WpFl BB Pl Ae Z R EAE Rk R T & Indomethacin B A48 E - 92
FREERB T E ST IR KB A &R 2 F a8 RE AT T AL 2 B
B e

ANTHER BRFESAFE P RAR  REFRERETH BATHE

FP@mAPAN L B r e E g’ EH R
AXECE O BALERTZHEELTRERA L AATEALRH -

Db o B B8 2 SURK TR A IR AT R AT B Z B R o B RS
AP RARS Ry B A BN ARTE L E ¥ HPLC Hik 74t 3
BF LM %EF 848 w&aHi 8 M EAN BRELIEERY LK F
FBZHER LEFRBFARSZREEFL AR EEBA IR T R 4E
B b2 BRK R AeAEHER] o
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15~ B

i

91-92 F2 LBV ARZIT—ZEBAOKREFE - LR~ HEAH X
BHEWIPEHEK - £ 9] FHECARERFTHRE T FibMEIAKEERA 2
BREFE LB~ HREH R ELSMAK - 92 FHECTRELTHE
AT b M K2 e JE FE o~ bR~ T REROH K BRI MR o

REFERH D BIEFT-/mEEPBA A Cinnamic acid ~ Ferulic acid & 5 #&
KR a s BREF-KME (1g) 2B A4 A Cinnamic acid ~ Sennoside B & 5 #& %k
Jom s BEE-KME (300 mg) B A A Cinnamic acid ~ Sennoside B & 4
ARz sy k= F-KHEBEB A A Baicalin & 5 R4 ¢ $kx F-d
BAamAlMER | ERiRy o o E LT b BB A KB RA R
PZERFE  wREFH-AMRER AT ER > 20K 4 A ERRL 0 ™
WwELFH-KEEBA T @ FERIRTBRS P 2V A 6 RL o o

RBAT LR F E IR T R A A R B By e F LR AR — 0 ]
HPLC % 3% J& 41 B 75 T 15 % B A 5o & £ I 3 24K -

R @ BT EBA  BREF-RE (1g) #BA - BEF-
KtE (300 mg) EBAH ARG F-KEEBA M ABELRER  EHREKA
BEEF-HMEEBA > & Indomethacin B4 = BRF-KE (1g) &8
A >R F-kE (300me) BBA > GEF-KEEBA - B L TH-HER
KMEBAHEABE LRSS AV o ELFTH-BIE LR EBA &%
o LB IR R XA EA AR BT o ROER R KIMR A B E A E K
- BB A > & Indomethacin £ A = WwELFH-KHEEBRA -

PR R T @ - Sk TR Sk F- KRB A A BEIER
YR EBRRAB%=F-KHEEBA = # & Indomethacin 2B A > %= F
SRR c BT ERMER R AR BENIERER c o &
A F -kt 4o & 4 -k M & & Indomethacin 2 B AT 2 B RR L R AR o

HEBERR BT %2 FTRUOELTHER A PELEREFT-KME (1g)
A B E ) 4 B RR PR 5 | AL 2 LB % H o Sk #27 & Indomethacin 22 B AR 48 F o

HERER BRFIELEZALRIL A EFTELANENL o0&
S EUZ BRI R L RAFUERS L I AR EBARAB @B E LB A
ZFERTUAERRNESERFTE T EMIBEERZER -

MEBATRNEBRABAMERAZIT S REBHA RO REFE  RLE
Mo HBE >~ O R ROERIEAE 0 TSRS AT ERE AL EHE - 1
MBRBEABTEERA LT TR AL LRI REETT BN EBAE
R L Z EEIRIE DR SRR 2 BB A RFAE L S —BRE-
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B+ HXRB®: RGBEFHEBARERAB FELE
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Bl+— >~ H XAk BREBRFIRITALEE

B+ =~ X8 - B3R MES 0.05mL 48 &5k
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A2— - BREFFEERSZHPLC S ¥R EE

G Concentration Mean £S.D. ( C.V. %)
(ug/mL) Intraday® Interday®
0.25 0.25£0.01 (2.8) 0.24£0.01 (5.4)
05 0.48+0.02 (3.8) 0.49+0.02 (4.7)
Sennoside B 1 0.92+0.03 (3.3 0.96+0.04 (4.3)
2 1.80£0.03 (1.7) 1.86+0.09 (4.8)
4 3.67£0.20 (5.4) 4.01£0.31 (7.7)
0.25 0.27+0.01 (3.8) 0.27+0.01 (3.2)
0.5 0.52+0.00 (0.5) 0.53+0.02 (3.0)
Cinnamic acid 1 0.96+0.05 (5.1) 1.00+0.05 (4.8)
2 1.84+0.03 (1.7) 1.91+0.09 (4.9)
4 3.8240.19 (4.9) 4.04+0.22 (5.4)
0.25 0.30£0.01 (3.7) 0.29+0.01 (2.5)
0.5 0.56£0.00 (0.6) 0.55+0.02 (2.8)
Ferulic acid 1 0.98+0.05 (5.2) 0.94+0.07 (6.9)
2 1.92+0.03 (1.7) 1.92+0.07 (3.7)
4 3.94+0.20 (5.0) 4.05+0.13 (3.2)

* n=3, Repeat injection three times on the same day.

®n=3, Repeat injection three times each day and a successive three-day.
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A=~ %EF FHEARS Baicalin 2 HPLC 2 ## EE

Concentration Mean £S.D. ( C.V. %)

(ug/mL) Intraday® Interday”
0.50 0.5740.01 (1.4) 0.56+0.01 (2.1)
0.75 0.76+0.01 (1.2) 0.71£0.03 (4.7)
1.00 1.23+£0.03 (2.4) 1.13+0.10 (8.5)
2.00 2.03+0.05 (2.5) 1.76x£0.21 (11.7)
4.00 4.09+0.14 (3.4) 4.09+0.17 (4.2)

*n=3, Repeat injection three times on the same day.

® n=3, Repeat injection three times each day and a successive three-day.

% = -~ Indomethacin 2 HPLC 5-# k45 8B E

Concentration Mean £S.D. ( C.V. %)

(ug/mL) Intraday® Interday”
0.01 0.01+0.00 (4.3) 0.01£0.00 (5.8)
0.05 0.05+0.00 (2.6) 0.05+0.01 (14.8)
0.10 0.10+0.00 (1.0) 0.10+0.00 (1.3)
0.25 0.25+0.00 (0.9) 0.25+0.00 (1.7)
0.50 0.50+0.00 (0.1) 0.50+0.00 (0.8)

“ n=3, Repeat injection three times on the same day.
® n=3, Repeat injection three times each day and a successive three-day.
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AW~ wFLRHRBRRSZ HPLC 535K E R

4w & 4% F  Concentration Mean+S.D.(C.V.%)
o g/mL Intraday Interday
1 1.1440.03(2.68) 1.14+0.03(2.68)
Hesperidin 5 5.05+0.06(1.23) 5.05+0.06(1.23)
10 10.05+0.04(0.70) 10.04+0.07(0.66)
1 1.09£0.01(1.00) 1.08+0.04(3.83)
Sennoside A 5 4.98+0.03(0.56) 4.99+0.06(1.24)
10 9.96+0.02(0.22) 10.01£0.04(0.44)
1 1.11+£0.04(3.76) 1.11£0.06(5.22)
Sennoside B 5 4.99+0.03(0.64) 4.99+0.06(1.24)
10 9.96+0.03(0.28) 9.96+0.04(0.41)
1 1.23+0.03(2.12) 1.23+0.03(2.84)
Glycyrrhizin acid 5 5.18+0.11(1.47) 5.18+0.07(1.39)
10 10.524+0.03(0.75) 10.52+0.20(1.90)
1 1.10£0.02(1.27) 1.10+0.02(2.13)
Curcumin 5 4.97+0.05(0.69) 4.97+0.03(0.62)
10 10.00+0.06(0.66) 10.00+0.09(0.89)
1 1.06+0.02(1.33) 1.06+£0.02(2.32)
Imperatorin 5 5.07£0.05(1.00) 5.07£0.05(0.95)
10 10.024+0.03(0.23) 10.09+0.16(1.58)
1 1.09+0.01(1.01) 1.09+0.01(1.01)
Emodin 5 5.05+0.09(1.74) 5.05+0.10(1.99)
10 10.05£0.05(0.46) 10.05+£0.05(0.46)
1 0.96+0.02(1.50) 0.96+0.01(1.48)
Magnonal 5 5.21+£0.28(5.34) 5.21+0.27(5.17)
10 10.12+0.22(2.17) 10.124+0.39(3.85)

* n=3, Repeat injection three times on the same day.

® n=3, Repeat injection three times each day and a successive three-day.
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