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Effect of long-term administration of Corydalis tuber
extract on rat adjuvant arthritis
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Abstract

Inhibitory effect of long-term administration of methanol extract from the tuber of Corydalis
turtschaninovii BESSER forma yamnhusuo Y. H. CHoU et C. C. Hsu (Corydalis tuber) on rat adjuvant
arthritis was investigated. The extract in oral administration of 200, 500 mg/kg inhibited the adjuvant-
induced arthritis developed in the primary and secondary lesions in rats. And also, the oral administra-
tion for 29d of the extract exhibited the inhibitory effect on an induce of hypercoagulable state,
decreasing of fibrinolytic activity and erythrocyte deformability in this model.

Key words Corydalis turischaninovii forma yanhusuo, adjuvant-induced arthritis, hypercoagulable

state, fibrinolysis, erythrocyte deformability.

Abbreviations ELT, euglobulin lysis time ; FDP, fibrin degradation products ; CM-ext, methanol
extract from tuber of Corydalis turtschaninovii forma yanhusuo ; PBS, phosphate buffer.
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2y FEERNOBE LRI 72,

M e %

(1) EBERMERUEE  EBRHEHC I EEERR
(Corvdalis turtschaninovii BESSER forma yanhusuo Y.
H. CHou et C. C. Hsu) # A7z, Z M+ MY,
10 fE 5> MeOH T2 (#7 80°C), 2 Kef#, 2 mitdiL,
BEELBL, AWERL, AP D MeOH %L T T
FL 7%, HEEGERL, B x 2 (CM-ext, I
2.8%) EHMRKIZHL 72,

F 72, RERUMBEICZEBRERIEEEK (Myco-
bacterium butyvicum H%, Difco Laboratories), Bayol
F (RIG#i3ET3) XU prednisolone (#4747 A7)
2HW,

(2) SRERENY | EEREMICI Jcl ; SDRMEN S o F

*T577-0818 F AR /INAFIL3-4-1
3-4-1 Kowakae, Higashiosaka, Osaka 577-0818, Japan
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(180~200g) % Flv>7z, SIEERBLISIEIR, {HIE, 12 BhH
B/12 BERIRE Y A 7 L H 2 T, Tl B ER (34
7v 7T, CE-2) # v, HHEIZKEZERE Y, BAKE

T 5 3 T LHAMTRET L,

(8) PTanNr bBIEIREER DT Y ooy P
DFE L WREOREFH T TV 2y S ROFE
i Nakamura & Shimizu " F ki i » THEL 72,
BRI SR AR (Mycobacterium butyricum) % A/ 773,
SR L 72, i (Bayol F) #hn1z T 1% &%
MEFAMLL, 2HET7NVCHABA— 7L —7
CTHWHEL, adjuvant & U CfEH L 72, = adjuvant
0.06ml % SD RMtET » P O BEEM R CRE, S
#3cm BNLZBEOKNICEH LT, TIoa2xr
gk BRS¢, #ik (0.5% CMC - Na o &)
3 adjuvant FES E %A 5 1 H 1 E 29 H ELEH & D #%
5L, KE»EBaICHE L 72, xF 8 EIZ L pred-
nisolone (0.5% CMC - Na (%i#, 10 mg/kg) #Hw
72,

)RR DOBE | BERERII AR EREER
HAEOKEHRSE L HoCEHIC 21 BEEE L, ZEERE
Kevrz, 72, adjuvant F4T 20 H & 29 BI%IC A EEE
Bigeh A 5 EEEI S, FHAIC L - T < 8% FIE 2
aT—sLThHT ML, B, BEEEROMER
IR A 2T — D77 MIgdikgEn s 1 %
14T - 72,

3) M ALy 7 £ — 8 —H#lE ; Adjuvant 5
30 H1%ic pentobarbital BMREE T T.LEA SE-L 72, H
MER, FHRMEK, Mm/tkE, ~€ 7ot r|m, ~<2b 2y
FMEZSTEBESMERSNTEE (A XY A
SE9000), #E:kAR ek B Bh#ERRMLERAERE (2 2
Ay 7 2 R3000), 747N /= BEIZABEEENE
WHFH (2 2 Ay 7 A CA500), 74 7)) > 2 (FDP)
X HESEE (LX3000) v CllEL 72,

Na—7ra7)) v E@REROBE | Adjuvant 351 30
HiglC R L 72 o2 — 72 7)) v iEfERE (ELT)
1 Kaulla & Schults' o ikicft > CHIE L 72, T % b
B, R L 72 M F I K% 3.8 % sodium citrate iE W %
1/10 &m 2, 4°C T900Xg, 104 040 B L, Mg
a—7u7) YEG Gz, a7 v 7)) gk
1/15 N ) »ERREE TR 0.7 ml |2 iEfE L 72%%, thrombin /&
# (125U0/ml) 0.04 ml #hnz CHEE &4, 37°C T1 =~
XaxA ML, BEARIFFEEICBERT L TORME
ELT & L THlEL 72,

5)fRMERERAE ; i L 72 g i s EA & LT
1/10 & 3.8 9 sodium citrate # &L, 900Xxg T 10
SRR OTET LI LI L) RMERE S BEL 72, S EER

mERkiI%5E ) » BMg @R (PBS, 93.4 mM NaCl, 3.2 mM
KCl, 50 mm Na,HPO,- NaH,PQ,, 5.0 mM glucose, pH
THEBCT2EEELCE ~< b7y HEZ20%

ISP L 72, RMBRERALE Reid & T OB IS RES T
(E'antf:o Thabb, ~2 b 7Yy MME 20 % DIRMmIkE
HEH 1 ml 210 cm H,O ORET T, B 3 um D/
2% 757 4 L7 — (Nuclepore Polycarbonate®, Co-
star Scientific Corporation) % @83 % DIZE§ 2 B
AREL, RMEREFREOTE L L TRMEKT 4 L5 —
WiBEE (ul/s) ZEHL 72,

6) MM Fo X7 u ) L BOBIE  RMBHEHBLICK
BAERAZHEE L, 2OMB Iy BORELLT
EFeXxs 7o) iks Woessner ik Tl L
72, FEFEL 22 Mm% 6 N HCLE# i< € 130°C, 3 BeRifhu
KL, DA% NaOH i cHHIL, e s L
72o 2N 2.0 ml i 0.5 M chloramine T ## 1.0 ml %
mz, 20 ArMZEEICHE L 721%, 3.15 M perchloric acid
B loml #@mL, REEFILS3E7, BEES 5
%12 20 9% p-dimethylamino-benzaldehyde ¥ # 1.0 ml
®MZ, 60°C T20 5 HA X a4 L7zt BEEE
577 nm 2 BT 5 FE (Shimadzu Spectrophotometer
UV-160) # ko>, BEIEEHE Fo X 7o) v RER
BUMBIEERD MBIt FoXxs 7o) & (ug/mg
wet tissue) # K7z,

@) WETEASAER | ERRAERIITHE + BERETEK
L, HEZEREICIZ Bonferroni/Dunn test 7 % & HEiAR
EE RV,

& R

1. P2a/ny MEEIR S v b OBIEREBEER

SD M7~ F DAEBBE ORI NIC adjuvant
PHESHT S &, Fig LIORL & CABRBRICIEZNHE
B bZELWiFEHNIZOH LN, TOREIT 3 HigloE—
7 (REE) %0, FORBEIIETHEERLZ, L
L, adjuvant J4 10 H#2: 5FRE AL 72, 7E
HEEIC D 10 gD SRR (ToR5E) 5580
172, CM-ext 200, 500 mg/kg #5-#E1z iﬁfﬁﬁi@(ﬂ}i
PAFICHIEIT 2 ER RS L, £, TV oSy
FREEIR T PSR RTEE L L TERWA 2
7—%3K&H7z (Tablel), CM-ext 500 mg/kg #5855z
BEIE A 2T — R HECHIGIT 2 ERES L, *
BB 3 |- A\~ 72 prednisolone |3 10 mg/kg O H & CTHH
HORERUERA 27— 2 BEFICIHIL 2, &b, #
BEDEHZGICL LTy MREOEAIED LY
o7z,



66

200
0 Right hind paw

160 |
£ 120 2+

80

Swelling

40

01 3 5 7 10 14 21 (d)
200

160 |-

ey

N

(=]
1

Swelling (%)
[«-]
o
T

&
(=1

[ ——
01 3 5 7 10 14 21 (d)

Fig. 1 Effects of methanol extract (CM-ext) from Cor-
ydalis tuber and prednisolone on paw edema in adjuvant-
induced arthritic rats.

Arthritis was induced by an intradermal injection of
0.05 ml suspension of dry heat-killed Mycobacterium
butyricum 10 mg, in Bayol F 1 ml as an adjuvant agent
into the tail and right hind paw. The paw volumes were
measured, and swelling percentage was determined. Test
substances were orally administered once a day for 21 d.
Each point represents the mean+S.E. of 8-12 rats. Signifi-
cantly different from the normal group, #; » <0.01. Signif-
icantly different from the control group, *; p < 0.05,
** - p<(.01. -—-; Normal, O; control, & ; CM-ext 200
mg/kg, B ; CM-ext 500 mg/kg, @ ; prednisolone 10 mg/
kg.

Table 1 Effects of methanol extract (CM-ext) from
Corydalis tuber and prednisolone on arthritic pain of
right hind paw in adjuvant-induced arthritic rats.

Dose Threshold score

Treatment
(mg/kg) 20 29(d)

Normal - 0.0+0.0 0.0£0.0
Control - 4.0x0.4# 3.8+0.4¢#
CM-ext 200 3.0%£0.4 3.0+0.5

500 2.5+0.4* 2.1£0.5*
Prednisolone 10 1.9+0.5* 1.0£0.3*

Arthritis was induced by the method shown in Fig. 1. Test
substances were orally administered. Each value represents
the mean=S.E. of 8-12 rats. Significantly different from the
normal group, #; p<0.01. Significantly different from the
control group, *; p<0.01.
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Fig. 2 Effects of methanol extract (CM-ext) from Cor-

ydalis tuber and prednisolone (Pred.) on euglobulin lysis
time (ELT) in adjuvant-induced arthritic rats.

Arthritis was induced by the method shown in Fig. 1.
Test substances were orally administered for 29 d and
whole blood samples were withdrawn from the heart.
Each column represents the mean+S.E. of 8-12 rats.
Significantly different from normal group, #; p<0.05.
Significantly different from control group, *; p <0.05.
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Fig. 3 Effects of methanol extract (CM-ext) from Cor-

ydalis tuber and prednisolone (Pred.) on erythrocyte
filterability in adjuvant-induced arthritic rats.

Arthritis was induced by the method shown in Fig. 1.
Test substances were orally administered for 29 days and
whole blood samples were withdrawn from the heart.
Each column represents the meanxS.E. of 8-12 rats.
Significantly different from normal group, #; p<0.05.
Significantly different from control group, *; » <0.05.
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Table II Effects of methanol extract (CM-ext) from Corydalis tuber and prednisolone on
blood biochemical parameters and blood rheology in adjuvant-induced arthritic rats.
Treatment Dose Leukocytes Platelets Erythrocytes Reticulocytes
(mg/kg) (X 103/ 1) (X10*/u1) (X 109/ 1) (X10%/l)
Normal — 2.8+0.4 105.4+7.6 7.4%0.1 18.0+1.6
Control - 6.0+0.6## 165.6+7.64# 6.4%0.4% 35.1+3.84#
CM-ext 200 5.2+0.5 157.4+7.4 6.91+0.1 33.3£2.3
500 4.440.3* 154.6+9.3 6.9+0.1 33.6%£5.2
Prednisolone 10 3.31+0.4** 113.6+12.3** 7.7£0.2%* 27.6+3.1*
Treatment Dose Hemoglobin Hematocrit Fibrinogen FDP2
(mg/kg) (g/dl) (%) (mg/dl) (ug/ml)
Normal — 14.7+0.1 44.5+0.4 129.3+6.7 1.3+£0.3
Control - 11.9+0.8## 37.312.2## 339.5+30. 0## 1.1+0.2
CM-ext 200 12.8+0.3 39.8£0.7 346.2+30.9 1.5+0.3
500 12.9£0.3 40.1+0.7 293.6£32.7 1.2+0.2
Prednisolone 10 14.3+0.6* 43.1+1.5* 206.4+20.8** 0.9+0.1

Arthritis was induced by the method shown in Fig. 1. Test substances were orally administered for
29 d and whole blood samples were withdrawn from the heart.
“Fibrin degradation products. Each value represents the mean®xSE. of 8-12 rats. Significantly
different from the normal group, #; p<0.05, ##; p <0.01. Significantly different from the control

group, *; p<0.05, **; p<0.01.
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ML, fiokBEMEOES KL CHIHHER R L 7,
Prednisolone (3 £ EENEEN % A EICHIHIL 72,

3. 31—7n7) iRERER

Fig. 212" L 72 2 & <, adjuvant ZLEEE D ELT (3 8
MBBHOZF NI THERICEERE L 72, CM-ext 500
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Fig. 4 Effects of methanol extract (CM-ext) from Cor-
ydalis tuber and prednisolone (Pred.) on content of
hydroxyproline in adjuvant-induced arthritic rats.

Arthritis was induced by the method shown in Fig. 1.
Test substances were orally administered for 29 days and
the content of hydroxyproline was measured. Each col-
umn represents the mean+ S.E. of 8-12 rats. Significantly
different from normal group, #; p<0.05. Significantly
different from control group, *; p <0.05.

EAZIZ4S A, PUEEE @ERERZzEENICHYS
NBHERETH DY, GRBETIRLOBESL EEMN -
LTwiz, &2 TR TIEEFDOERRIRE * Z410T 5
H 0 CIEM R OB ML /E A % BRI GET L 72,



68 OB BRI

ﬁﬁ@%i% B TRELN T WL E v EHE
BRI M AT E KB REE E L2 b, BN EE
B0 FMEORE, I R BN, TnkCLE
WTHEE - RIERHPIEELL TV REBEHEZ L1
) %72, WMEPEEMICE L TADLE, B, SHE
biéxﬁ,it%@ﬁmﬁ%uiéﬁﬁﬁﬁ(ﬁa%
Fepel), ROLE LW RE, B, BREGE, EiEn
EENHITLND ) ZNLBMEREOREZER DS
T, % b LR OB I PR % I OEE — i &

SYERIER, TV AX—FIBRICNT 2 EH £ HEIC R
ﬂL,MAW@%WWf)%%KEWWf”ﬁ7vw¥~
RS % R LB L 2, RSB T L%
VT 7 DB VR 2 BRE L 72,

WU AEET VI RERARERT 22 200 0T
Ja sy Fﬁéﬁnx%ﬂiwto Ty ooy FEERIEED
R EER T L LY — OB 50 b, 18
Hogds 5" BEZROMDO 2~3BIFRRK, EE
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WA, Wi, REESEMII O RREATE AL L, adjuvant 3
S 17 BB Bk, BB BEEYE, BROMEES R
By 5, MIEFHICIIT IR ) R A7 75—,
A/G HOZAL, BIMFERHIBHMTH L & ENT W
é14)

FELIIZNEBRETTNVICEFTEFED TR, Bb
NBFER OMER S BIC BRENDL Z &2 HEL
Tvwa Pz T ¥, BERERIC RITTEAROBE
% EE - SR 29I L 72, Adjuvant % 7 o M izAt

BT D —RAE L TRAESBEREIN, BEAEOE

e LRERA T~ LR L2, CM-ext #5138
ERONFE L FTFR 2 T — 2 HEICHFIL 72,

iz, adjuvant ALE 30 HRICHRM L, &2 O M TH
BEXIT- 72, T TRESIGCOBEZ KB§ 5 4 ek
FREEL R, ZoOETABYMTIRELESYO LN
WL TEEICEmML T, CM-ext #5320 LA
HIHIL, BAERSERIC AT B 1B L AHBET 2RSS
L7z,

Mgy 4o —IcRIFTET & LTF s —
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mg/kg DHED & RIMEREEENRT 2 FEICHHI L
ELT itz L Tid 500 mg/kg nHETEEIC ?ID%U
L, fhoEEnEENC N L L HFHEm %R L 72,

—7%, A7 a4 FH|D prednisolone i 10 mg/kg N
BTT Py PEERICL DFERVEFAIT—D
TREAPEFCHHILZ, UL, LAY —DBEL
ICEALHE Y RITIT ELT OIEEeRMERER G DK
TR LTI EIHER TR - 72,

LI, ML Ao - IcEEERITTERE 2 5M
BTG HEBEZ L Fex 7w ) v 8 LTH
ElLi, FORER ZoxTLEMWCBENTE Fox
7o) > EHEML, CM-ext #5813 2 L& 86T
LYEFAEE8 5 172, Prednisolone 3k Fu X 7 o))
oM LT h BMER 2T - 72,

UlkonZ b, EEARITEMERIEOHMIER &F L
5N 2 BEEEREE, MIBREDET, RMREREDIKT,
MBI BT 5 A EBMEONH & v BEkd 5%
BERERLZ, 2, BRcHEL T2 maBEH
ﬂzm AL Eb”#va% e Ty A EE L

BN EEFESEAROBIFMAERN—E % - T
wébmtﬁbnéo

7, BETARIER 2 FEAICEMH T % prednisolone (37
Y a3y | BEROREHERIC N L TR EMNMC LA
D - 7z, BUBEERIBERETLEROBEL W
BoOpEOTHY, 2794 FHRIOMHATEKROBERIL
WEEE - TLHELY BNCZ2ERIIEAT 5 L BIEH
FEND, T/, BHBEESREERERETHY), KD
PHETL, HBICWESSH ), EESFAS 52 bW
ZHDY, TNLPEFLFOBRAICL > TEEL
BEOORERL, £FBRERLENSY, KN
8L, 2R, EfEbiikEn, BEEROMELT
PRAVIESLHEREMESH D Z EIFERMICHEHL2ICEN
DOhBb, TNHNI L ESENEEREER LA LY

THET L &, ERARIBEFOPIRER & IIERANE
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