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[Abstract]

Effects of Curcuma longa Linnve Pharmacopuncture at STss on Adjuvant
Induced Arthritis in Rats

Ook Jae Lee', Dong Geun Lee', Ju Hee Lee1, Jung Hun Lee1, Sang Hyun Lee1,
Geun Hee Park? and Jeong Cheol Shin"*

1Department of Acupuncture & Moxibustion Medicine, College of Oriental Medicine,
Dongshin University

2Department of Sasang Constitutional Medicine, College of Oriental Medicine,
Dongshin University

Objectives : The objective of this study was to investigate the effects of Curcuma longa Linne
pharmacopuncture at STss on Complete Freund's Adjuvant(CFA)—induced arthritis in rats,

Materials and methods : Arthritis was induced by injecting CFA subcutaneously into the left
knee joint and paw, and Curcuma longa Line pharmacopuncture(CLL-A, 0.0343 rg/kg; CLL-B,
0.171 rg/ke; CLL—C. 0.343 rg/kg) was injected at STy each other day for 5 times beginning on
day 10 after the CFA injection, Paw edema, withdrawal response, hematological, serological
and histological observation were assessed.

Results : In paw edema volume all 3 groups(CLL—A, CLL-B, CLL-C) showed significant
decrease compared to the CFA control group. In withdrawal response to reaction time and

Key words : withdrawal response to force all 3 groups(CLL—A, CLL-B, CLL—C) showed significant increase
Rheumatoid arthritis; compared to the CFA control group. In serum AST, group CLL—C showed significant decrease
Freund's adjuvant compared to the CFA control group. In histological observations, in all 3 groups, more normal
arthritis; chondrocytes were observed compared to the CFA control group and safranin O stain showed
Curcuma longa Linne high positive reaction in the cartilage tissue close to the bone tissue,

pharmacopuncture; Conclusions : The results suggest that Curcuma longa Liwe Pharmacopuncture at ST has a
STss suppressing inflammation effect on Freund's adjuvant arthritis in rats,
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Table 1. Changes on the Paw Edema Volume after CLL Phamacopuncture at Joksamri Acupoint in
CFA Induced Arthritis Rats

Days(times) 0 10 12 14 16 18 20
(1) (2na) (3n) (4n) (5mn)
Intact (n=5)  1.74+0.06 1.89+0.03 1834005 192+0.06 191£0.04 1974005 2.04+0.04
CFA (n=5)  1.90+0.05 343+023" 340+0.14" 339+0.15" 3.64+0.19" 35640.19% 367+020"
CLL-A(n=5) 1894004 3784022 323+014 3284012 3164015 2954018 2.83+012"
Acupuncture CLL-B (n=5) 1.89+0.03 3.97+027 3464016 3314014 3164010 2904014 2.8940.09
CLL-C (n=5) 2.04+005 3414019 3144018 3.03+017 3.07£013 2.69+007 2.65+0.07

Values are expressed mean=SE,

CFA : complete Freund’s adjuvant, CLL—A : CLL 10 % phamacopuncture at Joksamr{ST—3s).

CLL-B : CLL 50 % phamacopuncture at Joksamr{ST—3s). CLL—C : CLL 100 % phamacopuncture at JoksamrA{ST—3s).
## : €0.01 compared with intact control. * : {0.05, ** : {0.01 compared with CFA control.

Group

Controls

Table 2. Changes on the Withdrawal Response to Reaction Time after CLL Phamacopuncture at

Joksamri Acupoint in CFA Induced Arthritis Rats (Sec)
Days(times) 0 10 12 14 16 18 20

Group (1s) (2na) (3wa) (4n) (5n)

Controls CFA(n=5) 6.0+0,5 28+t06 33+0,5 3.0+x06 27+0.4 23+04 17102

CLL-A (n=5) 56+0.6 25+05 32+04 42405 32+03 36+03 44+04
Acupuncture CLL-B (n=5) 52403 2706 31+05 37404 38+02 37+02 45+03"
CLL-C (n=5) 57402 21+t04 32+03 38t02 36103 46104 42406

Values are expressed meantSE, A description of controls and acupuncture groups refer to Table 1,
* 1 p(0.05, ** : X0.01 compared with CFA control.
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Fig. 1. Changes on the paw edema volume Fig. 2. Changes on the withdrawal response
after CLL phamacopuncture at Joksamri acupoint to reaction time after CLL phamacopuncture at
in CFA induced arthritis rats Joksamri acupoint in CFA induced arthritis rats
A description of controls and acupuncture groups refer to Values are expressed mean+SE,

Table 1. A description of controls and acupuncture groups refer to
## p(0.01 compared with intact control, Table 1,
* £0.05, ** £{0.01 compared with CFA control. * 1 £0.05, ** 1 X0.01 compared with CFA control,
- = L 20+ = oul 3 100 L 9 g+
2. O|AE0| O|x|= H&F Aol 6.040.5 secZ, 1 F 109Ao)= 2.840.6 sec
£, 2 $ 1297 0)l= 3.310.5 secE, I F 14979

(1) ¥rSAIZE L 3.010.6 secE, S T 16UA o= 2.71£0.4 secE,

A2 Bl dizt ool ofdFol viAlE 9 4L T 18UAd= 2.310.4 secE, 1 F 2094
BRSATEOR PG A CFA YEFS $ A 09 1740.2 sec 2k ERRSIE
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Table 3. Changes on the Withdrawal Response to Force after CLL Phamacopuncture at Joksamri

Acupoint in CFA Induced Arthritis Rats

(9)

Days(times
Group e A T I
Controls CFA (n=5) 209427 142432 166425 153+28 136419 11,9418 91411
CLL-A (n=5) 284428 130425 165+1.8 212424 163+13 184416 222421
Acupuncture CLL-B (n=5) 26.3+15 13.6431 161+1.9 187+1.8 195+1.0 190412 22.7+16
CLL-C (n=5) 285+1.0 10.8+2.0 163+1.6 192+11 184413 232421 242417

Values are expressed meanzSE,

A description of controls and acupuncture groups refer to Table 1,

* 00,05, ** £0.01 compared with CFA control,

o] ulate] BAY 8 F 1694 33 A2 A
CLL-BZo] §-9J3t 2717} Vebgar, 184#2l 43] X5
Al CLL-A%, CLL-BZ, CLL-C¢ 25 $-93t 277} o+
ERga, 209419l 53] X]& A] CLL-A%, CLL-BE,
CLL-C¢- 2% 893t 2717} UePdtHTable 2, Fig. 2).

2) A=74=
245 @9lo] thet AeRdo] ol el mlXE Fare
ASpER PR A3, CFA RTE SUA 0QA

L 299427 g2, 94 5 109A o= 14.243.2 g &, &

T 129H0= 16,6125 g2, 9L & 140137\1101]
15, 3+2 8 g%, 44 T 16U 13,6119 g, G T
18GAol 11,9418 g&, § 3 209 o= 9.1+1.1 ¢

o2 Z}7f e,

2ol vlstel TEH L T 169721 33 A& A
CLL-BZo| 903 2717} Vet 18?:_13&1101 43] 2=
Al CLL-At%, CLL-B+, CLL-C# &% 98t 3717
EREI, 209412 53] AR A CLL—A;T_L, CLL-BZ,

|—I—CFA::-rn:-I —CLL-A —o—CLLEB —x—cu_—c|

&
LS S
- L= e
0 7 -
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E3
¥

W] 10 12(1st) 14(2nd) 16(3rd) 18(4th) 20(5th]
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‘Withdrawal Response
to Force Intensity (g)

Fig. 3. Changes on the withdrawal response
to force after CLL phamacopuncture at Joksamri
acupoint in CFA induced arthritis rats
Values are expressed meantSE, A description of controls

and acupuncture groups refer to Table 1,
* 1 €0.05, ** : (0,01 compared with CFA control,

CLL-CT B 93 S717F UERHTHTable 3, Fig. 3).

3. Serum aminotransferase0| O|X|=
a5t
oo

(1) Aspartate aminotransferase(AST) 35

2492) B9jo] Tt ZHlo] AST HSlel D)7
S TS A7} CFA JRZE 118,061 U/L, CLL-A
£ 109.848.0 U/I, CLL-BZL 115.4%6.1 U/I, CLL-C
T 85.842.6 U/IZ 2z} Ut tizef wlsto]
CLL-CZ& §-9J3t 7+47} UehgthTable 4),

Table 4, Changes on the Aspartate Aminotransferase
Contents after CLL Phamacopuncture at Joksamri
Acupoint in CFA Induced Arthritis Rats

Grou Aspartate
P aminotransterase (U/1)
Intact (n=5) 81.6%15.0
Controls p
CFA (n=5) 118.0£6.1
CLL-A (n=5) 109.8+£8.0
Acupuncture CLL—B (n=5) 115.4%6.1
CLL—C (n=5) 858426

Values are expressed meanzSE,

A description of controls and acupuncture groups refer to
Table 1,

## p(0,01 compared with intact control,

** X0.01 compared with CFA control,

(2) Alanine aminotransferase(ALT) &F

Z2H] oo T3t 3ok o] ALT W3l njx= o
3RS T Ayb fgiRFEE 32.312.5 U/l, CLL-AZ-S
31,614 U/1, CLL-BZ-2 33.8%2.6 U/l, CLL-C#2
28.010.6 U/12 Z}Z et tfzo) v]ske CLL-C
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Table 5, Changes on the Alanine Amino—
transferase Contents after CLL Phamacopuncture at
Joksamri Acupoint in CFA Induced Arthritis Rats

Grou Aspartate
P aminotransferase (U/1)
Intact (n=5) 27.8+4.9
Controls
CFA (n=5) 32,3125
CLL-A (n=5) 31,614
Acupuncture CLL—B (n=5) 33.812.6
CLL-C (n=5) 28.0+0.6

Values are expressed meanzSE,
A description of controls and acupuncture groups refer to Table 1.

& oS AR kot 74 Aol Uehdth
(Table 5).
4. & Complete blood count(CBC)
atgf H3to| 0|X|l= I

(1) Leukocytes
4t @9l EH ek 738eFzlo] CBC % leukocytes ¥
E’r"ﬂ n2)= S WEAT A3}, tjRgo] B|ste] WBC,

neutrophil, lymphocyte, monocyte, eosinphil 5 Z %]
FE2 CLL-B#¥ CLL-CZoA F942 JA=A] &
oLt ZH29f ko] YesitHTable 6).

(2) Erythrocytes®} thrombocytes

Z4ke] E9jof| theh Fselzlo] CBC 5 erythrocytes@}
thrombocytes 3ol 0| = F3rS IS A} =
o] H]5}o] erythrocytes®} thrombocytes Z- A/ EE0] 9
o] CLL-A%, CLL-B## CLL-Co-2 R9J3t Zjo|7}
et SiSiehTable 7).

(1) Hematoxylin & eosin(H&E) A

el R R 4] S bl A
G3F2 hematoxylin & eosin AL g & Has Al
79 T AZolM= A=A E(chondrocytes) 7+ A
Aoz n=7 WHEQIthFig, 44), 279 AE249|

A dhe] azAze) dgo) &40 e SE5ol
som], 249 AR AFHLA W 213 MG A

TAIEN A BEEQICHFig. 4B). CLL-AZolAM= B2

Table 6. Changes on the Blood WBC Contents after CLL Phamacopuncture at Joksamri Acupoint in

CFA Induced Arthritis Rats

Group WBC(K/uL) Neutrophil(K/uL) Lymphocyte(K/uL) Monocyte(K/uL) Eosinphil(K/uL)

Controls Intact (n=5) 5.1%£0.8 14102 3.710.56 0.28+0.050 0.018+0.004
CFA (n=5) 7.28+0.87 2.16x0.18 4.55+0.74 0.53%+0.14 0.04%0.01

CLL-A (n=5) 6.56%1.01 2.0610.29 3.95%0.75 0.52+0.08 0.02+0.004
Acupuncture CLL—-B (n=5) 5.65+0.72 1,90%0.20 3.38+0.77 0.36£0.06 0.02%0.01
CLL-C (n=5) 5,73%+0.32 1.7810.23 3.49+0.19 0.45%0.05 0.01+0.003

Values are expressed meantSE,

A description of controls and acupuncture groups refer to Table 1,

Table 7. Changes on the Blood RBC, HGB, HCT, MCV, MCH, MCHC and PLT Contents after CLL
Phamacopuncture at Joksamri Acupoint in CFA Induced Arthritis Rats

Group RBC(K/uL) HGB(g/dL) HCT(%) MCWV(fL) MCH(pg) MCHC(g/dL)  PLT(K/uL)

Controls Intact (n=5) 7.7+0.2 149+0.3 497+08 648106 19.4+04 30.3+0.1 852.4+37 1
CFA (n=5) 794101 149401 511+1.3 626104 171+04 27.3£0.6 1,059.2+272.3
CLL-A (n=5) 8.0%£0.2 147403 504412 59.3+04 168+04 283+07 1,211.6£2252
Acupuncture CLL-B (n=5) 8.1%£0.2 15.0%0.3 521%0.6 62.8+20 16.9+20 30.1£0.6 903.8+69.3
CLL-C (n=5) 8.1£0.1 152+02 517413 635104 187+0.4 29.4+0.3 996.0+47.2

Values are expressed mean*SE, A description of controls and acupuncture groups refer to Table 1,
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Fig. 4. Changes on the histopathological change
(HE stain) of knee joint after CLL phamaco—
puncture at Joksamri acupoint in CFA induced
arthritis rats

A @ intact control,

B : CFA control.

C : CLL-A, CLL 10 % phamacopuncture at JoksamrASTss).
D : CLL-B, CLL 50 % phamacopuncture at Joksamr{STss).
E : CLL-C, CLL 100 % phamacopuncture at JoksamriSTss).
HE-stain, scale bars = 100 /m,

AEAESo] 2] Yo W 223} g FolA
= T BAQ AEAETE BEH, CLL-BE#
CLL-Co M= dE24E HIske tiFEe Az
A o] WEHA] gfghen, 53] CLL-CZ9| d=
A= F3E dSAE FE 8L ASIThFig. 4C,
D, B),

(2) Safranin O-fast 9A

4] E9jol| gt Atekzlo] 2 e Ao mjAl=
S safranin O—fast FH O 2 Fast A3l GAHES]
FHAZ 229 AE safranin O] Higt GAAJo] w22
I} 3t oA ek IS BAtHFig. 54). HRT
oM dZZZ M= safranin O] tfgt FAAJo| wj$-
woton], W oA thh g4 UesITtHFig. 5B).
CLL-AZ A= W 23} At AZZ A4 safranin O
of gk eSS HolFQiTth CLL-BZA = W 22
I} QT XY AEXA oA safranin Oof gt F/dwk-s
o] YePEOH, CLL-CioflAls Bt Y JHollA] A
Hkg-o] e th(Fig, 5C~E),

Fig. 5. Changes on the histopathological change
(safranin O—fast stain) of knee joint after CLL pham—
acopuncture at Joksamri acupoint in CFA induced

arthritis rats

A : intact control,

B : CFA control,

C : CLL-A, CLL 10 % phamacopuncture at Joksamr{STss).
D : CLL-B, CLL 50 % phamacopuncture at JoksamriSTss).
E : CLL-C, CLL 100 % phamacopuncture at JoksamrSTss).
Safranin O—fast stain, scale bars = 100 um,

v. o #

Fote| A FEEL AA7EA] Sadet Ydo] dFA 9l
A AR A - A3 AF B9 Aoz {H
A+ 52 215 At 1 who] Fojshs Zoz dHA Q)
£ dgo|tt, RulglaA AHFL 7] ©AE AA &
ok, A WA BAE o] doju dA= I
o 55, ®u3 g3 25 5ol dojdt), F WAy &
Ars T A(pannus)Ehs Ao 2Fo] FAHIL o] =
Zlo] Fat AF 9w, A7k AMsk= DAt Al ¥
A dAE FHo| gh|Eo] FFo] Aeix|i ol W
o] 7| gAop.

i 2/39] $toAA ko] Uerd w7z m)=,
AR AA AoF REe TSTAAT FA| 5o A
SA7E e WA S71E A&EH, 2 S48t S
Ztom 9 70| I B3] &, &8 £E o] FHIR
B JAFHo R Yeh} 55, 5, I8, &5 A Y
7)% &4 Fo| e "o,
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