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The Experimental Study on Chaenomelis Fructus(; i) in Case of the Arthritis Induced by
Injecting Freund’s Complete Adjuvant

Kwon, Kang* - Park, Ki-Chul* - Sohn, Seong-Hyun* - Park, Hee-Soo*
* Department of Acupuncture & Moxibustion, College of Oriental Medicine, Sang-ji University

Objective : We carried out this experimental study in order to investigate the effect of Chaenomelis Fructus(A I} ) extract and herbal-
acupuncture on the arthritis induced by injecting Freund’s complete adjuvant.
Method :
1. We categorized SD-rats into five groups as followings.
@ Control: Without any Treat
@ Treat I : treated by acupuncture
@ Treat I : treated by drinking 5% saline
@ Treat [[: treatedbydrinking Chaenomelis Fructus(A /I ) extract
® Treat IV : treated by Chaenomelis Fructus(’k Jii) herbal-acupuncture
2. We established ten items for decision of experimental results as followings
Edema rate, Pain endurance, WBC, Hemoglobin, Platelet, Total protein, Albumin, Globulin, RA factor, CRP
Results : -
The groups that showed significant effects compared with Contol group were explained as followings.
. Edemarate : Treat T, Treat [
. Pain endurance : Treat T, Treat IV
. WBC : Treat IV
. Hemoglobin : Treat [l
. Platelet : Treat IV
. Total protein : Treat T, Treat [V
. Albumin : None
8. Globulin : Treat T, Treat IV
9. RA factor: Treat T, Treat IV
10. CRP: Treat IV
Conclusion : Observing above experimental results, we can guess that the effects of acupuncture and Chaenomelis Fructus(A< /i) herbal-

acupuncture on Freund’s adjuvant arthritis are more superior than other ways. In addition, we can find that the latter is more better than the
former in effect by two items(platelet, CRP).
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Table 1. Composition of experimental diet.

Component Composition
Crude protein 22.1%
Crude fat 3.5%
Crude fiber 50%
Crude ash " 8.0%
Ca 0.6%
P 0.4%
Others 60.4%
Total 100%
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#HHES AAS KR 300g2 round flasko] ¥ FH
4 20000E ek 3A7F < heating mante(HNI-F,
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size7} 0.25:m¢<! syringe filter(Whatman, England)E ©]-&
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1nl insulin syringe(30G, Becton Dickinson, US.A)S A}
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HHER)S AHEaRon BOikmBEe ANMER
020l S, £EREK HAHL FES] ABRWAE 3
d2 277 Ak |
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Treat T (RIHHH)S adjuvant BEEIR S F2A71S LBE
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Treat [(EFREIK #£E)= adjuvant BAEIR S 8
Al713 5% salineS RO#ERZ Folch.

Treat MORMBUEH $EH)= adjuvant BRET &S L
A2 ARFEHHS SAA KOs Hold

Treat NOKMZEST BEPEF)T adjuvant BEFRS FLAl
713 REERel SRS ¥ foldl.
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2) JESH
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BIEE SUHNI%E S E (Analgesy meter 7200, Ugo Basile,
Ialy)Z fEste Control 3} ¥l W&t} o] AL rate)
THREERA FAE mstd 558 712 9ss
el oo ZAE $X2 FHI= o).
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EDTA bottlesl] BEF A& olddle] A5 H7A
4 7] (Sysmex kx-21, Japan)E o] £ 35« WBC,
Hemoglobin, PlateletS &3 3}¢ic}.

4) A3t HAZA

BRI & vacutainer tubeo]] BE3 £ HAL K
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£ Biochemical analysor(TBA-20R, Toshiba, Japan)E o] &
81 total protein, albumin, globulin, RA factor, CRPE &
Akt

(1) Total protein

Biuret methodol] 93} £330 o] @A o)
alkali §730) 4 Felo]&3 wh3dle} {4 YB3
Aote 4FE ol&d Aejth o] TP(Voehringer
Mannheim, Germany)E ©]4-3l9 5 A38E-47)
(HITACHI 747, Japan) 2 &7 8}{t}.

(2) Albumin

BCG(Brom Cresol-Green)o]] 9J3le =3
ALB(Voehringer Mannheim, Germany) & o]&
A 8V8Y LA 7)(HITACHI 747, Japan) 2 &%) 814t}

o ret

Ao R
s

(3) Globulin
o] Total proteinol} 4] Albumin®] }& ® gzrojc}.

(4) RA factor _ :

He ¥ el (Immunoturbidimetric)o) 3} RE-X1(%:
Bt - Denka Seiken, Japan)& ©]-8-3t 215 AJ3}etEA
7WHITACHI 7150, Japan)Z FZEE AYrt o] WA
A [gGE F3A7] B Al RE8 S uheA) 7Y,
g T RFS} g2 gl 39 viA A IgG
7t FAgA NS doA e Al s e
ol& B 550~660mol M SR HsE 23 A
ojt}.

(5) C-Reactive Protein

He e (Immunoturbidimetric)ol o}sle] ZA31g
oo ol & CRPIAE T Filek YA B
s WaA7E, ki S CRPY} 35 Y= &
g FAZE LA B doA itk YAt
RESE d2E o83 Aoz o9 52me FIFE
2 A% Aolt}. R¥L CRP(DenkaSeiken, Japan)S
AHE3E o8 A2 A 3HEHEA 7)(HITACHI 7150, Japan)
2 3840
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gittel A AP 3 PERES RNEHE R
4792+1267%=2 AL %I (Table 1, Fg. 1-1), iFHEN
HiEES FIStEE ARG $EHe] 70.59%, 70.38%
2 98 S vHA /494 UA(P<0.05) E9tch
(Table 2, Fig. 1-2).

Ag v @ FEERES RNEEEHR EXEEl 3636
+4.56%2 A|Y E$t3(Table I, Fig. 1-1), iPHEHpHIE
RIS AMBUAN RN 47} 46.03%, 44.17%
2 Og #HE9 YA 44 2 (p<0.05) E34kth
(Table 2, Fig. 1-2).

Table 2. The effect of Chaenomelis Fructus(7 /1L ) on the paw edema induced by Freund’s complete adjuvant arthritis in rats.

Ist day 14th day
Group No. . N . I
increase rate(%) inhibit rate(%) increase rate(%) inhibit rate(%)
Control 6 52.19+15.60° 0 41.43+12.05a) 0
Treat | 6 15.35+1.69* 70.59 22.36+3.38* 46.03
Treat [I 6 33.73+6.84* 3537 32344646 2196
Treat [ 6 15.46+6.24* 70.38 23.13+8.92* 44.17
Treat IV 6 479241267 8.18 36.361+4.56 12.24

a) : Mean + Standard Error
* . Statistica! significance compared with Contro! (p<0.05)

£3 Control
O Treat |
Treat il
0 Treatit
W Treat IV

1 st day

14th day
Increase rate(%)

* . Statistical significance compared with Control (p<0.05)

Fig. 1-1. The effect of Chaenomelis Fructus(A ) on the
paw edema induced by Freund’s complete
adjuvant arthritis in rats.

£3 Control
O Treat |
Treat Il
[ Treatilt
B Treat vV

14th day
Increase rate(%)

1stday

* - Statistical significance compared with Control (p<0.05)
Fig. 1-2. The effect of Chaenomelis Fructus(k ) on the

inhibition of paw edema induced by Freund's
complete adjuvant arthritis in rats.
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2 Ag&3}t

AY 1A% @ Randall-Sellitto 2o )3t} &y
BE TR B W ANSEHE BEEIN 22
11.00+1.10x 10gm, 11.00+0.89 X 10gm< 1}l o)
Control Ffol W3)A 59431 E=p<0.05) SRS 2
T ASAcK(Tale 3, Fig. 2).

Table 3. The analgesic effect of Chaenomelis' Fructus(ZK J1L)
on the Freund’s complete adjuvant arthritis in rats.

o ¥jgte] FAHNEPED.05) ZF2E A FA. Hist
B AmAmk RaiAME 247 1026+1.13X103/
W, 11.00+1.36x103/4 & Ba Fo] $9AE
(p<0.05) 224 JehiSich AMGHEE HEFS HE
THOE ZARA G Testo] A 2] 48(p<0.05)0] AR
¥A] gkgkciTable 4, Fig. 3).

Table 4. The effect of Chaenomelis Fructus(A i) on the
number of white blood cell induced by Freund’s

Group No.  Weight/Causing Pain( x 10gm) complete adjuvant arthritsin rats.

Control 6 7.58 +1.80* Group No. No. of WBC (x 10%/d)

Treat 1 6 1100+ 1.10% Control 6 1472148

Treat I 6 9174147 Treat I 6 1026:+1.13*

Treat Il 6 9,50+ 1.64 Treat 11 6 11,004 1.36*

Treat IV 6 11.0040.89* Treat Il 6 9.9240.45%
Treat IV 6 9914103

a) : Mean + Standard Ervor
* : Statistical significance compared with Control (p<0.05)

14 I
£ L *
g I
X 10 F .
= I : T £3 Contro!
28l - . \ O Treatd
~§ 6 . 5 N Treat It
2 . I Treat!l}
4 I~ ~
2 4 ’ W Treat IV
D
g 2+ :\\

\ 4
0

Group

* : Statistical significance compared with Control (p<0.05)

Fig. 2. The analgesic effect of Chaenomelis Fructus(7 i)
on Freund's complete adjuvant arthritis in rats.

3. ¥ % White Blood Cell(WBC)

AY oA 3 ratd] BN Hm T A4

g HPF SR Control FEo] 14.72+148X103/ 4 S
UeRfo] ThE #fol vlsl Agigoz =oke) kN
S$HE BRFRES 991+1.03%103/0 & Uehlo] T ¢
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a) : Mean + Standard Error
* : Statistical significance compared with Control (p<0.05)

18

16 + T
SuE 77
Sl |1V T £ Control
- i \ -L *
Xwtb |1 x 3 Treat1
8 R N Treat i
2 8 N
S ek 1-° 1 Treatill
o °2 o Treat IV
z 4r

2L \

0 e

Group

* : Statistical significance compared with Control (p<0.05)

Fig. 3. The effect of Chaenomelis Fructus(# 1) on the
number of white blood cell induced by Freund’s
complete adjuvant arthritis in rats.

4. % Hemoglobin

Control #¥°] 1548+0.23g/d, F5tHEol 15.68+0.25y/
d, £FEREK {5Eo] 15.3740.18g/d, ARRSK
#FFEo) 15954029/ d), AMBESHE FRFERrol 1568+
029g/dI & Hol Fof Z} BEZ Z oIS € F §



Aon AMMEE HERHEAMT F94(p<005)0]
A =) K(Table 5, Fig. 4).

Table 5. The effect of Chaenomelis Fructus(A i) on the
quantity of hemoglobin induced by Freund’s

complete adjuvant arthritis in rats.
Group No. Quantity of Hemoglobin(g/dl)
Control 6 15.484+0.23
Treat I 6 15.68+025
Treat [l 6 15.37£0.18
Treat T 6 15.95+0.29*
Treat IV 6 15.68+029

a) : Mean + Standard Error
* - Statistical significance compared with Control (p<0.05)

148
16.4 | 7
1. *
§)15.8 - ‘|’ £ Control
E 3 Treat |
gwer T £ Treat il
<
154 |- 0 Treatlh
L} 2. o
Tis2F | W Treat IV
15 I 7
148 L

Group

* : Statistical significance compared with Control (p<0.05)

Fig. 4. The effect of Chaenomelis Fructus(& 1) on the
quantity of hemoglobin induced by Freund’s
complete adjuvant arthritis in rats.

5. 8 Z Platelet

Control & 11263348593 X103/ & B YT st
o 104333+ 80.80x103/4d, £HAEAK BB
1116.83+77.93 %103/, KMFIEHHE REFFS 98117+
149.80x 103/ Qe ®l 3t} AMEEEHH RERS
95567+ 22.65x103/uE Ho Fo] AQFOE 74
FHHT FARE005)E UdeldS & 5 I tKTable
6, Fig. 5).
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Table 6. The effect of Chaenomelis Fructus(A i) on the
number of platelet induced by Freund’s complete

adjuvant arthritis in rats. _
Group No. No. of Platelet (X 10% )
Control 6 112633 +£85.93*
Treat 1 6 1043.33480.80
Treat I 6 111683+£77.93
Treat I 6 981.171-149.80
Treat N 6 955.671+22.65*

a) : Mean + Standard Error
* + Statistical significance compared with Control (p<0.05)

1400

1200 + T
~1000 |- | *
g €3 Contro!
X 800 - @& Treatl
= NTreat Il
B I
% 600 [ Treatitl
o 400 W Treat vV

200

[+]
Group

* : Statistical significance compared with Control (p<0.05)

Fig. 5. The effect of Chaenomelis Fructus(A 1) on the
quantity of platelet induced by Freund’s complete
adjuvant arthritis in rats.

6. A £ Total protein

Control B2 6.13+005g/dl S Jepbdd] ul3sted Hst
B 573+0.14g/d S, RN BB 590k
0.09g/dE Ve 47 %I AE(P<0.05) #A4E
5o F9{thTable 7, Fig. ).
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Table 7. The effect of Chaenomelis Fructus(AI\) on the
quantity of total Protein induced by Freund’s

complete adjuvant arthritis in rats.
Group No. Quantity of Total Protein (g/dl)
Control 6 6.13£0.05
Treat I 6 5.7340.14*%
Treat II 6 6031015
Treat [l 6 6.051+0.26
Treat IV 6

5.90+0.09*

a) : Mean & Standard Error
* . Statistical significance compared with Control (p<0.05)

64

6.3

6.2 | ‘I'
g 6'; | * £3 Control
£ @ Treat |
‘3 sor & Treat !
_; 58 | 1 Treati}l
"§ 57 R Treat IV

56 |-

55

54

Group

* . Statistical significance compared with Control (p<0.05)

Fig. 6. The effect of Chaenomelis Fructus(A& i) on the
quantity of total protein induced by Freund’s
complete adjuvant arthritis in rats,

7. €A £ Albumin

AMESE ARl 242+0.04g/d 2 Control ES)
23240.12g/dio) Hls] FJF e Zrkd BgS B
F90oy RE BoA Control #zt §9A(p<0.05)&
JAA A Agkek(Table 8, Fig. 7).

8 ¥4 % Globulin
Control & 3.68+008g/d 010w HIGHEES 343+

0.12g/d, ERAEK HRAHS 3.6510.16g/d, ARFE

HIREBS 3.67+024g/d, AMESHE BHERL 352
+008g/d & HoFo B5 Control £l vld] 74
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o} RgtRERt AUMEREHE Rl AT Control 33}
973 A E(P<0.05) Aol 7t A7 H A tHTable 9, Fig. 8).

Table 8. The effect of Chaenomelis Fructus(A 1) on the
quantity of albumin induced by Freund’s complete

adjuvant arthritis in rats.
Group No. Quantity of Albumin (g/dl)
Control 6 232+0.12a)
Treat | 6 235005
Treat [ 6 2254012
Treat I 6 2374010
Treat ¥ 6 24214004

a) : Mean + Standard Error
* ; Statistical significance compared with Control (p<0.05)

235 | B Ganrol
) 0 Treatl
E 23 1 Treat i
__S_ 208 L 0 Treatlll
<
22 L W Treat IV
215

Group

* : Statistical significance compared with Control (p<0.05)

Fig. 7. The effect of Chaenomelis Fructus(A ) on the
quantity of albumin induced by Freund's complete
adjuvant arthritis in rats.

Table 9. The effect of Chaenomelis Fructus(;JI\) on the
quantity of globulin induced by Freund’s complete

adjuvant arthritis in rats.
Group No. Quantity of Globulin (g/dl)
Control 6 3.68+0.08"
Treat | 6 343+0.12%
Treat [I 6 3.65+0.16
Treat T} 6 367+024
Treat IV 6 3.52+0.08*

a) : Mean + Standard Error
* : Statistical significance compared with Control (p<0.05)



Aol Adirvant Bifse] @ REaty WE

5 -
39 F T 45 + T
38 I { 4t
S ~351 N
57 r * £ Control g al \ * 1?::;?:'
Bas | @ Treat | Eost :
Sast 9 Treat # -l | N Treat i
] I Treatil! 8 2 Il Treatlll
K <
G 34 r - Treat IV < 15} W Treat iV
33 1 [
3.2 05
31 [ s ° \
Group Group
* : Statistical significance compared with Control (p<0.05) * : Statistical significance compared with Control (p<0.05)
Fig. 8. The effect of Chaenomelis Fructus(#%) on the Fig. 9. The effect of Chaenomelis Fructus(Y O,) on the
quantity of globulin induced by Freund's complete quantity of RA factor induced by Freund®°@s
adjuvant arthritis in rats. complete adjuvant arthritis in rats.
9. 3 % RA factor 10. 4 % CRP

Control -2 347105410/ o}R o™ FIgHEES 238 BE BolA EOE AolE E 7 AN AHRE
+050I0/nl, RN HEFS 32021241070, KN K BREFHAAA O Fol vlsiA E2 0.0640.01ng/nl
BH RERS 21310610/ E BaFe EF 7 & HASU AMEHHE EIEHO0.05+0.01ng/nl)THo]
Ashs A% EAU HSES KRS EEE  F94(0<005)°) A4 = ArkTable 11, Fig. 10).

A5t 72 4(p<0.05)0] AAHT

HHEHK REFHIMNE 238 3.55+0.69IU/n =

Z7lehe AL B9 chTable 10, Fig. 9).

Table 10. The effect of Chaenomelis Fructus(A 1) on the Table 11. The effect of Chaenomelis Fructus(A 1) on the

quantity of RA factor induced by Freund’s quantity of CRP induced by Freund’s complete
complete adjuvant arthritis in rats. - adjuvant arthritis in rats.
Group No. Quantity of RA Factor(JU/dl) Group No. Quantity of CRP(mg/ ml)
Control 6 34710549 Control 6 0.05+0.01°
Treat [ 6 2.38+0.50* Treat 1 6 0.05£0.01
Treat 11 6 3.55+069 Treat [i 6 0.0610.01
Treat [ 6 320+124 - Treat [l 6 0.05+0.00
Treat IV 6 2.131:061* Treat [V 6 0.05+0.01*
a) : Mean £ Standard Error a) : Mean + Standard Esror
* . Statistical significance compared with Control (p<0.05) * . Statistical significance compared with Control (p<0.05)
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0.08 I

0.07 |

oos |
- 3 Control
4 005 EiTreati
§ 004 | 55 Treat 1l
s 0.03 - [ Treatill
& Treat IV

0.02 |

001 |

0

* . Statistical significance compared with Control (p<0.05)

Fig. 10. The effect of Chaenomelis Fructus(z i) on the
quantity of CRP induced by Freund’s complete
adjuvant arthritis in rats.
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BES] ¥ AAEEE vE Aol A A
e B QTS5 A BisE7} Rheumatoid FHEH %
< QA Aisig e, F Ay A O
2 HoA Fokg 4 Aok

A, B3RS Aol BHE, B TR - BREY
A BEFERY =F7F BESY S8 d9,
Rheumatoid &% Al Adol (Y, virus, B F5ES
R T o BRI NiEd &3 AogA of
= B BEE 4w Eta®, ol Rheumatoid BRI
o 942 F9 vins7} AE A FARIGT & 5 9
e,

SEMRS BEClA BY, TRAME, MM T s A
$UF B3l BRETE ol B NI, MEE £ )
Balo HEiyE ol At} e, BEe BEUL B
st ‘BREMER JH Ay e, o £%
Rheumatoid Bi&igeo M 25N F88, fIghe] 8
I K FE 5 REREYTS fAbeig & 4 3l
A,

Rheumatoid fiEi kS AAH 02 HHEY EE o
o BRME BES WEN HEHCE 3o, REEE
2 REBIES RGNS P B, R B BEERS
o7 Aol W BEE 7/HASA BEEE,
EHHIR 58 2Hske 93Fde B,

dotA o 2= RREiRSY A8 oM FstEES
», BEEHRE T, R E® 9 A s A7
o} gttt

53] o] FolME e EMHEEE KT, A,
Bkl A Rt Eho PR L HFA% 2
AR FERREC 2 A, FES Seludla 247 1950
), 1960 0) o] F AL, A o] & fEikol o

BEREY BIRClAE €% K18 TaEEtiaol
Y RERE BE, BE, AZE 5T o839 A RS
AZeE fre] BRIERS AMA 99 M7
A B 2ol ojFolA §, vE M= HEY H
RgMpo] AN A cles Yol Kt
of g W7t A&HoA gon, FRWE Sl o
& A¥H AT7t g olFoA g

Rheumatoid BiEi %] A+ AsiMe QA7 4384
T4 modele] o o) 2y $47Y
LPS(Lipopoly saccharide)& #do A FUshe Y
n BFES collagen-inducedarthritis(CIAY*© 2} Freund s
complete adjuvant # 9] EAEE FUst FEske



W 5ol 3, E Ao ME vl ute) uby g AHL-s
pil=d

Freund' s complete adjuvant Bi&i% KBl %<
Wi BEKS Eaete 28 He AN 34
< EIANE PHAY #2AAYg ARQ
peptidoglycan=} il - RIB Q] fEX, S2&EEA, A mERE
m 54 A5 Rheumatoid Bigif = FAME Ho)
Bold 483 ATE AT model2 ®o] AHLHT ¢l
o,

Wik ARE A2 AFEA EA7A Freund s
complete adjuvant BE% S o8¢ #ite EERWAT
A7 ER, AIE", BB, Ry, Bl - 4%
g - 459, BT 5 BiE ol &8t 53] 1Y
Ho iy B APAFNA FET AHE B 5 3
Atk B AFE HA EHE ol L5 Freund's
complete adjuvant Bgi ol & X889 I FENL A
Z3) BiA sk

BEHRDS st o] F 7H &9E FAl0 7}
AX Qleney MNEES B3 HRS dsME K
RS ghhREe] FARdE o8t

BSHRE MR AADERY) Ve @A v
9 ASAE B BHER, 499 BH Sol I,
Z3o A% V1F9 BERS A d24 g2,
of AgeMe £2¢ WiS welA B FMEA
Mdoz A7k FRAC T3l ratol R MR

& Adsree.

BRAS BLOBTY BREMEFA dA8E R2ZA,
REANT E&HN, & BEY Rol £ohdtes %o 3l
O RS EE HEE, ROk, BiEsly, THREE
ki, B, BEh BO#, RO 5& XR3e
ARoletp®. ey, oj} 2 RAfst FiBE 7
Baa, & AgedMs Ak - Figol 2 guie FA
ks I ol FIERMl thd FRKY ML
2A A98%7] wEelth

EHiRE lolMT BRR EHESE AU Kk

E AYsldedl, ARE M7t RS, HgslL B
KRR, RRRIEAT R Eslod® iERIR, 5151545, 58
HEmosks wagel oAl BAZEA R, R
& FREATR, LRI, MEUKE 5o AHESo] g

AME Bsrsumz Qg A2, Rheumatoid B&i# <)
TR BB B WS S ESHR, e
So] glom® KIS R, FHELSHE Make) &M

AR Adjvant BiEER] & KEDH #R

o WS EHBIRS A0, HRAE Hko) 19

2 AT 4 A& ROIFIL AZHY) WP,
= e BAU N 2 BS rE 2001508

o2 FEAL 6vAY FANZ FH oF A%

& 3A @2 Control #¥, Mt (Treat 1), £EAHK

$REU(Treat 1), RIS 5B Treat 1), AMES5H
FFR(Treat V)9 S7/HAZE Weot BeHRES Rist
3 #pe) 7 7 %RE /AR gleEg, § A
SRGA HRE HFF =l KNS e
E R WEEES BPRRE KNSR R
B EEAEK SAEist vk

ol A2 Himth iR HREY BE4S 712L
2 39 AANE oA, iFERENFETHES G
%R, WBC, Hemoglobin, Platelet, Total protein, Albumin,
Globulin, RA factor, CRP 59} 107}42 23890
I A A o3t 2

Rheumatoid BA&I% & FEEMR FoAA FIES fmE
&e £ 7 mEEe] A9 2 ARES F
Jt2 QP mIERSI HmERS A3 st Lot
=P

P - RIS BES RERY TEe 89
3 13 AXg @zt 4Y v ol A=,
Winter 59 #HE0E 0|83l o] Fid HHEBE
PR TA S (PiEe] FEA) G EHBEER T4
g aolg A8l 1 Aolg A&

AAA R T RS RNESHR R 47.92
+1267%2 AY E%k(Table 2, Fig. 1-1), ifEMHIE S
ISR AMFUBH 1R8] 7059%, 70.38%% e
FESo HiElA 524 3 A (p<0.05) E 3t rHTable 2, Fig. 1-
2).
49 whAE g 2R Ak FEES AL
JEFRO] 3636+4.56%% AY £3t3(Table II, Fig. 1-
D, FEHES IS ANFSE REFdA 7
7} 46.03%, 44.17%2 e BHE s {4 UA
(p<0.05) = 3tcHTable 11, Fig. 1-2).

P - ISR SN ANt BRI
o] AU FFAA AH7} AUk FhEHIER] 1A
7VES] ATFANMT H, T, H9, 2 5o] £& 134
0.56ml, 030, 0.1ml,0201 2 W3, AI7E, HHF, {BRSREHS
EiEdE 98 EFAE AAF A vixdo & o,
13] AR Z2AU o AJSAE B3 & 4
Mgt olgdt Ayt e AL, A9 AFEId= v
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ey A e A2z

2] Rl Ae AL, BEEIL FEel B
HE EAT &EE 7] qEojglz Rzach

gUERRY $4L A9 viA e ¢ Randall-Sellitto ¥§
v 23t S =, FEREE T %S wH
B ARREEEE ERIA 2tz 11.0041.10X10g, 11.00
+0.89x10gS ‘yehllo] Control £(7.5811.80 X 10g)
HlEiA o4 A EE<0.05) SEEAS £ & At
(Tale 3, Fig. 2).

olgl g A= gt AMEEStol adjuvant BRE S0l
UM EiFS] 3 Bo] YA a3t AUSE BAFE
Rolt}. ,

WHHWBC)S) S AutHoZ B KiEhKo)
Agel] {43537 B AN mEsied Emsls
A4 BIME, RSB 5o RiEd: #met F1vhA
w&e] A0 72 [EEE BHo] AT, WA A
S virus, Ml ol 7AIE B4} ddA 59 4E
o] FE, mgREo BREERAE 59 ASojns.

Aot 2L A, YT E AMESHE RO
991£1.03x103/ & Yehlo] & Fol wslo {9
BAEP005) ZAE B T fisEEs £HAW
7k EAEFANE ZH2} 1026+1.13 X103/, 11.004+1.36
X103/l E B Fo {4 A=(p<0.05) ZAE Yet
U] AtK(Table 4, Fig. 3).

ol9} 24L& A= KNBESHo] adjuvant BIEIL S B
A REMHC] AR o] A YehlEs Ao
213 Aztee,

&% Hemoglobin heme} globin®} E§HHZ FA
H gy dF0g fist 23 Alo)9 09 CO8 &
e @38y RS A9E Amoly mirEiEe)
BRAE & on T A58 Ade] FL3iTe.

UHHA 0 8 Rheumatoid BIEi &N E HYAZ) 2
4AE3 NEE Yehl=y ©)o) Hemoglobin & &
Al Aol Tgo] A '

¥% Hemoglobin S0 M= 2+ HE Alold] & 3}o)
€ B T UNen ANFUSH &EEo] 15954029

48 vehlol $94(p<0.05e eIt Table 5,

Fig. 4).

At 2L A3 ARFBHKY E3E Yeplo) F
71= AT 4 HE 7Y 2 Ko7} Rojx e B
AgoA 8% Hemoglobino] 2 &L n|x)x] P&
Yepl = Aeldh

YF Platelets= FAZE Rt ola}, 7128, 29,

40

T 9454 AE, I8 59 9goz wsdn.
Platelet= 94322 715013 =& gre] oj4}o] 9o
9 hmfgErel Yehks A4t goe.,

¥ A8 KRR IR 955.67+22.65 %
103/ & B ZojControl £} 11263348593 x 103/u
o AdiFes AT oA (p<0.05) e
$ ¢ F JsUKTable 6, Fig. 5).

Ao EAs= ddL Albumins} Globulin® &
UE F AL o]ES 3t ol Total proteino] o}
Albuming A9 22 9 M¥9 okaie] BFHA
o024 "o AL AEE guksiy BILH AL
AAsE 7150l o™, Globulin® ZH& #i§8, BE%, 1
BEF 5 ul¢ o o] TG,

Total protein®] ¥-F-& tiF-F ¥ Albuming] 7}H4 o)
71035, BERR Y Q] faika AmES,
AR Fol A0] Hu, BT eNE)E ki
2 & »-Globulin fifENA rehdo}e,

¥ A¥e A2 Control B 6.13+005y/d & }
eEbde] ulsle] RISHES 5.73+0.14g/d S, K MEEsHE
REHLY 5901+009g/d S vehlol z47 faAdE
(p<0.05) 74 & Bao FtHTable 7, Fig. 6).

o] 7kx] e H9o) Albumind WEINA ¥A
U ZH4-gich Albumino] Z43E A$E BEAR, R
R, i 5 SRS KT, Bk 59 R 3
B 737} Aok

& A¥Y AN KRINESHE EEE) 242+
0.04g/dl 2 Conirol F£9) 2.32+0.12g/d o) H}3)] AjH o
2 F7H EgS By FHoY Fo4(p<0.05) A
AR 3tcKTable 8, Fig. 7).

U fo4E ARHA FReY AMESHE EE
B 2 URdA 319 F71E Ho FEd oe
adjuvant BAgis] d$ A3E Yehlls Aoz Algd
th

Albuming A g PN A9 RXE7} Globulin
°|3 Globulin 481 t}A] A7]95HE F3t 230

oh as} yGlobuling] AL 27 FH4 W WA
289 9y 2APAL B ox
Rheumatoid Bigiss) AwolA shiel £28 71%o]
Ak o5 Albumins} Wiz tRee AN F

7keRs Aol e,

E AYY Fe BE #olN Fashks 4% A



3, RUSHREE ARIMESHE Rl 2t 34340.12¢/dl,
35240.08g/dE YrEl o] Control #2] 3.68+0.08g/d
of wiste] {4 AEP<0.05) Zol7} A4 =] AT Table
9,Fig. 8).

ol adjuvant BIENK S AB 1A Kt AmE
§tol €459 AR USS UehilE RoE AB
"o

YA HAME Rheumatoid BREIR S ARd o 7b4 ¢
U7t & #E2 Rheumatic JZHRA factor)o]t}. RA
factor(Rheumatoid Arthritis factor)v= AFg 1gGe) Fed g
of g 34 24719 g 3Ao|™ Rheumatoid FEs
#® @A o 10%~80%Ax #F sloj Atk RA factor
7t 2 9712 A4E 9 o3 £4 god Q)
ZA4%E 3AE Yelie 202 d4E 4 e,
adjuvant BREIR A FNMT French A. £ adjuvant
arthritis7} 25 o)A RA factord EAS B3}
Ak,

2 A4 Rstis AN BENIME 7
z} 23840.501U/nl, 2.13+0.611U/nl & B &30} Control
F¥S] 34710.541U/n o Hvl3le] F2X(p<0.05)0] B
= I tHTable 10, Fig. 9).

oj2|g A= FIstT ARMEEto] 2+t adjuvant BEES
#R9] B JEs vjFozH Jehs ASE AR
gk

CRP 9] §5274¢ Bgd F& 5otk CRPE
Crreactive protein(C W54 W) of BgEE 49) St
Ak RS [ (acute phase proteins)2] ) &2l AJ¥o|t}.
CRP= AAdl ool A7l 79 6~24A7F ol
e 2 AT Frtske SAd Hde JEAn
24XZE o2 W] zHAsie w2l CRPY &AL
Rheumatoid fA&iiR S IR FSA T AGANEYE
KA A A7t I F5E 944, A4 232 2 4
29 B34 des) f-asirie.

A 5 CRPEAHL B MM & AolE B 4
AR AMEEHH FEFERE0.0510.01mg/ nl )N A T
21 4(p<0.05)°] 914 5] QATHTable 11, Fig. 10).

CRPE RA factor®} 374 Rheumatoid BIgF S 2kt
t 388 Aoy o9 2L AFAIAE= AMHto]
Rheumatoid B2l A& ©]§2 F & /5Ae
BaFE Rojg s

ojAzt 7+ APAAE HEZ w, FsHHEES Amas
$H RERE A EE FFIAN §94(p<0.052

r

-
[o]

i

ALY Adjuvant BEENKel ti¥ REH AR

Uehi YL, 531 WY CRP 349 olNE &
MBs FEE To] F8@E05)°] Y52 ¢ F U
o,
1PHEE - RENHIEEY] FEM s KNS RER
o] 7F} RBEQA &I AYUeH, ol RhLEFe
AN TES) BRI s $iEEsL 239 B
WHES EALE A4E F Y& AAET.

2§34, ARREESte] Freund s complete adjuvant B
Ko d3ldg ¢ 58348 /L YES & F
AeH olg EdE FAYE HI3NT HHAE 7
Z0HA, Rheumatoid FRER % S} BRAKHARS] AMZESS 3
48 ¢ 91& ASE g HE vlolth

V. §

ﬂ"g

AMEEE o) rato] Freund s complete adjuvant &5 2l
olXE S AP A, PhESE - FETHE, S
%%, WBC, Hemoglobin, Platelet, Total protein, Albumin,
Globulin, RA factor, CRPS] 107] =& B3l th&3t
2E 48 U

1.

S ofN

FFE - FEAASL MR RNMBUGH A
Brol T HEA WaAN fo4 A )
R FIEIEC] E3tth

2 JFEIE RIS RS AN o
A Sle RfERS B AT

3. 8% WBCE ARMESHE FEERIN 02 ol
Hlste] 94 e #A2E Bo FU

4. 8% Hemoglobin AMMBH HAAM #9)
gol AR=A

5. 8% Platelets AMBEHE EIRHIA o2 Bl
Hate] f94 e 72428 Yepldth

6. 9% 3 Total protein® RISHRES} AMBEHH 132
BoIA 247 o4 Sl R4S Hel FAk

7.8% % Albumin® fr943°) vehd el Stk
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theiek BB E A A6 A2

8.8 % Globulin> FIHIFH AMZEEHY WFen
o)A Control #3 94 e oIt ARHY
122

9. 83 7 RAfactort RFISHEET ARMBEHE MEHEM
oM f44 e ZF2E B

10. 8% 5 CRPT AMZSHE EEHAA fo)/4dol
AR A '

" olA Y AMEESS Freund s complete adjuvant BIEH 4
A 48 FAE VAT YUX, JAANA
Rheumatoid Bigi& S A B3l=d F23HA 29 4+ 2
& 2108 AIEHY, o|F YA A= ‘31 Be o
T ¥S 71gdof & Aot
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