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ABSTRACT

Effects of Achyranthis Radix Herbal-Acupuncture
on Adjuvant Athritis in Rats

Tong-Young Chang’, Hee-Soo Park’
* Dept. of Acu. & Mox., College of Oriental Medicine, Sang Ji UNIV

To investigate effects of Achyranthis Radix herbal-acupuncture on adjuvant arthritis
in rats, the edema rate, the number of WBC, the quantity of total protein, albumin and
globuline in the blood serum and histological test of the muscular tissue were
measured in the arthritis part.

1. After elicitating arthritis of Sprague dawley(SD) rats by injection of Freund’s
complete adjuvant for 2 weeks, normal saline was injected for the Exp.1 group and
Achyranthis Radix herbal-acupuncture was injected for the Exp.II group during
30days. Selected point was Dubf{STss) in both the groups. And then the volume of the
paw were checked. The volume of the paw was 084*0.14mm in the Exp.I . group
and 047+01lmm in the Exp.II group, the swelling of the paw was restricted
significantly in the Exp.Il group(P<0.05).
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2. The number of WBC was 10.34%+0.14(10°/ml) in the normal group and 3747%
5.46(10%/ml) in the Exp.I group. It was 21.24+258(10%/ml) in the Exp.O group. This
fact showed that the group Exp.II with Achyranthis Radix herbal-acupuncture was
more effective than the Exp.I group in the treatment of arthritis(P<0.05).

3. The content of the total protein in the blood serum was 6.14+0.43g/d¢ in the
normal group, 7.95+094g/d¢ in the Exp.I group, and 641*068g/d¢ in the Exp.I
group. There was no significance in total protein between the Exp.Il group and the
Exp.1 group from the statistical analysis.

4. The content of albumin in the blood serum was 294%+0.13g/df in the normal
group, 2.01+0.48g/d¢ in Chang Tong-youngthe Exp.I group and 3.15%0.27g/d¢ in
the Exp. I group. This fact showed that the Exp.II group had significant increase in
the serum albumin from the statistical analysis compared with the Exp. 1 group.

5. The content of the globulin in the blood serum was 3.19%0.48¢/d¢ in the normal
group, 470+126g/d? in the Exp.I group and 3.26%*057g/d¢ in the Exp.II group.
There was no significance in the serum globulin between the Exp.Il group and Exp. 1
group from the statistical analysis. ’ '

6. In histological finding, because of severe inflammatory reaction, remarkably
irregular tissue and large amount of inflammatory cells were found in the Exp.I
group. But the Exp.II group showed small amount of inflammatory cells, the refrained
inflammatory state and even recovering state.
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1. #8

D B9

HEd A2 B (BRATLETE
AetoA  4B#]  BBE 150gA5t9

Sprague Dawley(SD)% #tE 8 B gut
ol H4H/t HLms=lA ¥ BEEER (=
ZERGED), 88, £ 1] & E3 84 %
43 feashaA X BEBEY EHEERE
(FA7 A MJ-T2lcs, BB A EE(22+
2C) 2 BREWQ0-60%)E HEo2 HEs
o LBAAM BEEANY F BB HAA
t}.

Table 1. Composition of Pellet

Crude protein 22.1
Crude fat 3.5
Crude fiber 5.0
Crude ash 8.0
Ca 0.6
P 0.4
Others 60. 4
Total 100.0
2) B4

KEgol (£/¥ 4B (Achyranthis Radix)
& %39 REBER W T gt A
300g& kA3 FHEE BRKRSRL TREIT
£ Avre fEEsle EASAR.

2. H&

1) FFFFE2LSHAAYY AT #EBR

4 200gS 3000mle] 52 EdAI)
1500ml¢] Z&#@KE ¥ I heating mantle
(Hana instrument CORPS., HMI-F,
Korea)ol A 38R B¢ MUBY # 849
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AZ2 BN #® ol& RTEBHEH
(Yamato, Japan)el A B#Estd. BHEK
o HEKE mdtd 2EL 200ml= HE
T O, AXAR SHTFE ethanold 7}
8te] 75% ethanol B R UE Y &
BE 4CAA F}535¢ BESAD. 35
T4 BES 949 RBRYS BAT & o
Al BERBWRE BERBMT BRRA &
B 100mle 7tetn BHEAD %,
ethanolg 7}std 85% ethanol BKOZ
TE e AEE 4TAA FFS KE
std. S5 KER A9 nBRHES
AT # 9 FEREREE BREMT
Brwel ZEK 100miE 7bsta BREA
Zl %, ethanol& 7}8td  95% ethanol ¥
BoZ TE T8 AEE 4TAA FFF
¢t WESIY. 55U HEE 49 &
BYHeE AT % A BREREESE BER
BGT BREEY ZEK 100mE 9Ex
0.IN NaOHZ pH 72-7482 3HEs}o
membrane filter (0.45m, 25mm)E 7]-&
[E7278:838 (milipore, US.A)E MEEHE
AlA BB, YAl 025um  syringe
filter( WATMAN, USA)E 8 AA #
el  PolAd  autoclave(BEEH vl =,
SJP-04-8, Korea)olA mMEREHET %
Eroz RS

2) BNk BE

Rosenthal 59 Hikol @&}l Freund's
complete adjuvant#(SIGMA, US.A)S 1
B 16 005 m/ead 28 T 79 4
#H R ECE )] FTEHAS AT

3) BEwe] KR
SD rat& FHREA 7I71L @EEES
KOEB2 BHRSHY EAdden £FS

1098l Y EEEStY IEH B (Normal group),
BRERER % AREKEFEERExp. 1),
HEAFR % SEREFSEEHExp.I)S
2 Uyo #EKS F8 2008 13 #
BR(STss, ABERR) 308/ RE(EXp.I)
33, HEHExp 1) A8 &9
salineg #E3IH T}

4) % 2 mFe] o

SD ratg AeleH{KFIIP = Filkstod
iRl EEst 168 82 O
A ¢ Smt HMmIIY. HmE mKS
plastic tube®t HEEHF T € EDTA
Tube(ED.T.A-2K, #+FBEITEMRR),
Korea)ol WUd &t} plastic tubed] £
My 165 ¢ ALdA mEst e 7
< FE%o BEY nKS BE ™S
# EOoEEE 2000 rmpmolA 304
BOHHEAA EES mEE o9& tubed
3 ElkE mELEZ MESM KR
& KTl d. =3, EDTA Tubee] &
MK FHsl €€ &% gmRE FEed
=R

m. ¥z HH

1. BEX JE

Freund's complete  adjuvant¥#
(SIGMA, US.A)E 0.05mt/ea™ 339
HHEIRECDD Y ETHESHSZ mid
ETEHS % ARMERECID)Y] A5
< plEstd BEXRES flEs}n REAS
T % REKERREEExp. 1), BEHAS
B % SBRSEEREERExp.I)Y BEX
& PEstd BENFHRE WEsyol.
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BEAREGS) = -L=TT X100

Cr: HEmS T4 BPHE
Tr | REREES) T3y BHEX

2. MR BE

EDTA Tubedd €& m#%EE WBC
pipette(Superior, Germany)s] 05 ¥&7}
A A3 HBEEY 1% HCIE 11 &37F
A AL # EET KH53 AL F
cover glass7t §¢ Improved neubauer’s
counting chamberg #FH3td AMKEE
Wiz 3k ot

3. miFE8s \E

m#e] Total Protein, Albumin,
Globulin®] & Cleantech TG-S(o}41A|
°%F) kit®2 EEAHWIAY. RES RABE
Hitachi U-2000
spectrophotometer(Hitachi, Japan) BE%
WEES & Groupd] & BEFY B2& &
B afrstid

1) Mm# Total proteing #E®

Mm% Total protein® WEL Biuret
methodo]  &3te]  Spectrophotometer
(U-2000, Hitachi, Japan)Z4] Total
protein BIERARALE(OHMIA F(F), BER)E
FIASY FESAC mFE 50uE A YA
3 A BAESHE 37TAAN 3000 HE
# R¥EblankE HEE 3l 540mel A
REES BES A FHERK HAFMA o

¢ Total proteinB&-2 HEIIAT} o] Hik
2 MFEd grteldez Felo)lLs £
MY, F9E HEEtY Fees e
W2z §R 540nmolA RXES BES
o] Total protein® & HE3 AN}

2) ¥ Albumin® BE

M Albumin®] BIE-& B.C.Giel 93t
o]  Spectrophotometer(U-2000, Hitachi,
Japan)2A] Albumin F%E A (o} A oF
(), BER)< FIAstd RESRAT. miF
2048 RAAXNGH FA BEs A9
A 1050 HKE % RAZE blankE HE=
3o} 630molA BEEE BESS ZEHEE
e dAAM o Abumin®S FHES
At o] HEE Albumin®l pH 40 ¥ &
ol B.C.GS} KKESIY AlbuminEe] HH
3l #eEe JeEdEEZ BE 630molA
®XES BESIY AlbuminES BHESIY
o},

3) f¥% Globulin® HEE
& Eao WEENA abumin EE
g W & Globulin #EERZ 3Tt

4. i w*E

EE# B (Normal group), BRETAFR ®&
REKSEFREN (Exp. 1), BREXAFR &
ERESWREN(Exp. )Y & ML
/S 10% formalino] BET % FHSH
At

1) A slideBifF
FAE slide® 100% alcohold glacial
acetic acid® 10:1¢] HX=Z E&Z Btk
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WOE H#kT % subbing solution(0.5%
gelatin, 05mg chromium potassium
sulfate) 2.2 slide subbingi@2& AHH
coating® slide® #EfEsA . MRS 2H
2K Bouin BHoEZ BEEY & 3=2%
B2 #H#so BASAGY. BRK BES
509, 70%, 80%, 95%, 100% ethanol3}
methylsalicilic acid®] 3F%<¢ 9HE &
toulenec] 2R K BELS AT RK
7} B9 #M8S paraffin BKOZ 6FFRS
vaccum oven®lAl infiltration AlZAT. 6
0C paraffinBR o2 HE FujAd #
10m ZES microtomeo. & & Hc} =
A . YA S Mayer's Albumin BEK-S
43 slidedl & EAJ} ©] slided slide
warmero] A FF¢ LR

2) g e

R2E R HE stain(Harris
hematoxylin-Eosin)& EM3sIth. xylene
o2 [fparaffin® #% 100%, 90%, 80%,
70% alcoholZ ExF&HI BEAAZ . Harris
hematoxylin ¥B¥&l 3-540f HREdd HH
1% HCl1 alcoholZE¥ 3 AmmonialkKE &
% 2-35H wHEAZD ¥ Eosin BRS
2 1-24H FE3ATh 95%, 95%, 100%,
100% alcohol#ol Al fRAK A7l # xylene
Bl 29 FHslA & A #HASIS

5. ¥zt BE

KB &R #Mit KEE SPSS for
Windows(Release 5.0.2, Copyright Spss
Inc.)ell g% Heoew  HANFewH
P-value7} 0052 e & BY W
de FEE = Aoz AF3A.

V. BB &R

1. BEX §E

Kk FE rate EHR(STss, SHER)
o 4£BS EFREHY ® BEY ZVE
ATy, FEB(Normal group)s 3%
BHEc] & HfRE ®RE AL 021*
008mm=z YEgtey 28  Freund's
complete adjuvant® HH3 FHEsKko]
%Y HWE#H(Control group)el #E &
B 121X009mmeE HEEMO=Z HE
A | oHP<0.05). 308/ HA
Rell AREIXE EBEI HEHExp 1)9
BRE BES 08341014mmE JElya 4
BEgEg EEHExp O)S 047+£0.11mm
2 REY A¥o ARE A AFIUTG
(P<0.05). Figure 2= EE KTHE BEY
BEES KF LY BECE A 4B
Hk EEHExp.O)o] HEHExp IR
o BERSS 29 o #EAJSE v
W3 A (Tablell, Fig. 1, 2.).

Table I, The effect of aqua-acupunture with Achyranthis
Radix on paw edema in rats with Freund's complkts
adjuvant,

Group Administration Animals Edema (mm)
Normal - 10 0.21+008
Control Freund's complete adjuvant 10 121 +0,09°
Exp. |  Saline sdlution (0.2mlea) 10 0841014
Exp. I Achyranthis Radix (0.2ml/ea) 10 047+011"

Normal Group : Non-treated rats
Control Group : Freund's complete adjuvant-injected rats

Exp.! Group : Saline-injected rats with freund's complete
adjuvant, (0.2ml/ea)

Exp.I Group : Achyranthis Radix-injected rats with
freund's complete adjuvant. (0.2mVea)
« : Mean t Standard Deviation
a b ¢ d ' Means on the same column with different
superscripts are significantly different(P<0.05)
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Fig. 1. The effsct of aqua-acupunture with Achyranthis Radix on paw
edema in rats with Freund's complete adiuvant,

Normal Grow : Non-treated rats

Control Group : Freund's conplete adiuvant-injected rats

Exp. | Growp @ Saline-injected rats with freund's complete

adjuvant, (0.2ml/ea)

Achyranthis Radix-injocted rats with freund's compbte
adiuvant, (0.2mVea)

Exp. B Growp :

Fig. 2. The effect of herbal-acupunture with Achyranthis Radix on
the edema in rats with Freund’'s complete adjuvant.

a) Normal Group : Non-treated rats

) Exp.1 Group : Saline-injected rats with Freund's complete
adjuvant.(C.2mV/ea)

¢) Exp.II Group : Achyranthis Radix-injected rats with Freund's

complete adjuvant.(0.2ml/ea)

2. BM¥RE HE
Freund’s complete adjuvant Bifis %
& Ratdl SBERBS WAER(STs, /B
ol femd & MERN Amk S8E B
ettt E®EM®Normal group)d 3%
AR EEHE 10.3410.1400Ym), BEK
g BERI HEHNExp. 1)9 amk @K
£ 3747+546(10%ml) ©l1vt. FHEHEHK
EEB(Exp. )L 21.2422530107/m)E 2%
BEREHN(Exp.l)el HREHExp HEY
BiES R BRER BEN ®HEE
B (Table M, Fig. 3.).

Table I. The effect of aqua-acupunture with
Achyvanthis Radix on total counts of WBC in
rats with Freund's complete adjuvant.

G Administratio Animal WBC
¢ $ 11T

ow " S 10m)"
Normal - 10 10340147
Saline sohution b

Exp. 1 10 7A7ES,
*® (0.2mVea) 3741346
Achyranthis Radix c
Exp. I ] 10 21.24+258

{0:2m}/ea}

Normal Group ¢ Non-{reated rats
Exp. 1 Group © Saline-injected rats with
freund’'s complete adjuvant
(0.2ml/ea)

Exp.I Group : Achyranthis Radix-injected
rats with freund’s complete
adjuvant.(0.2mi/ea)

* : Mean * Standard Deviation
¢ 1 Means on the same column with

different superscripts are

significantly different(P<0.05)
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WBC (10 3/ mi)
codoRRBREES

Normrdl Exp1. Exp2

Goup
Fig. 3 The effect of aqua-scupunture with Achyranthis Radix on
total counts of WBC in rats with Freund's compkte adjuvant

Nomnal Group : Non-treated rats

Exp. | Group @ Saline-injectad rats with freund's complete
adjuvant (0.2mVea)

Exp. ! Grow :@ Achyranthis Radix-iniected rats with freund's
complets adjuvant.(0.2ml/ea)

3. MM BE

1ife#s Total protein®] BIE

Mm% Total protein®] 88E B4, EF
F¥(Normal group)< 6.14+£0.43g/deol 3,
BB Exp. 1) 7.9510.94g/dlo) ™, ZEH
WIHEE(Exp I)& 6.411+0.68g/dto]) A tt.
A714  HEF(Exp 1)3 EHEKREF
(Exp.dl HFHEHEJS ERE U9
(Table IV, Fig. 4).

2)M#E Albumin® BIE

M Albumin® &8 RBY, E¥EH
(Normal group)< 294+0.13g/deo}s, %
B&(Exp. 1)L 20110.48g/deo] v, &EaKk
YRR (Exp. )& 31510.27g/dlol Qo).
o714 BB (Exp. 1) vlsto] ZHERI
REExp. )L HEHEIE BMP<0.05)
Z »4(Table V, Fig. 5).

Table IV, The effect of aqua-acupunture with
Achyranthis Radix on the serum Total protein in
rats with Freund's complete adjuvant,

Group Administration Animals Total p":'ﬁm
(g/<)
Normal - 10 6141043
Saline solution
Exp. 1 10 + b
*P (02mlfea) 7.95% 094
Achyranthis Radix
Exp.1 10 641%Q
> (0.2mV/ea) 6.41+ 068"

Normal Group : Non-treated rats
Exp.] Group : Saline-injected rats with freund's
complete adjuvant.(0.2ml/ea)
Exp.1 Group : Achyranthis Radix-injected rats
with freurd's complets
adjuvant.(0.2ml/ea)
« : Mean * Standard Deviation
a., b : Means on the same column with different
superscripts are significantly different(P<0.05)

Total protein(a/d, serum)
QN F- o o

Normal Exp.1. Exp.2.
Group

Fig. 4 The effect of aqua~acupunture with Achyranthis Radix on the
serum Total protein in rats with Freund's complete adjuvant,

Normal Growp @ Non-treated rats

Exp.! Group : Saline-injected rats with freund's complete
adjuvant (0 2ml/ea)

Exp.I Growp @ Achyranthis Radix-iniected rats with freund's
complete adjuvant (0.2ml/ea)

-100-
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Table V. The effect of Acua-acupunture
with Achyranthis Radix on the serum
Albumin in rats with Freund's complets

adjuvant,
Group Administration Animals Albumin
@)
Normal - - 10 20178
Saline solution
Exp. | 10 048"
(02mY/en) 201+04
Achyranthis Radix
[ +
Exp. (Q2mlfead 10 315027

Normal Group : Non-treated rats

Exp. I Group : Saline-injected rats with
freund's complete
adjuvant, (0.2ml/ea)

Exp. 1 Group : Achyranthis Radix-injected
rats with Freund's complete
adjuvant, (0,2ml/ea)

= . Mean t Standard Deviation
a, b, ¢ : Means on the same column with
different superscripts are
significantly different(P<0,05)

35
3| h

Abumin(g/dl)
N

Nomnat Exp.1. Exp.2.
Group

Fig 5 The effect of Acua-acupunture with Achyranthis Radix
on the serurn Albumin in rats with Preund's complets adjuvant.

Normal Group : Non—treated rats

Exp. ] Grow : Saline-injectod rats writh fround's
complete adjuvant.(0.2ml/ea)

Exp.I Grow : Achyranthis Hadix—injected rats vrith
freund's complete adiuvant. (02mi/ca)

3){F Globulin®] FlE

M Globulin® &8BE B9, EHEH
(Normal group)2 3.191+0.48g/déol:,
B (Exp. )2 4701+1.26g/dto) v, HEWK
BHRPF(Exp. )L 3.26+057g/deolg ). o
714 BEH(Exp. 1)3 BHERFYERF(Exp.
Ml HEHIE ZRE YAY.(Table
VI, Fig. 6).

Table V. The effect of aqua-~acupunture
with Achyranthis Radix on the serum
Globulin in rats with Freund's complete
adjuvant

G Administration  Animals P

rou ns 1on niumaits
P &/ &).

Normal - 10 319+048°
. Saline solution -

Exp, | 10 470%1
> (0.2ml/ea) 40£126"

Achyranthis Radix

Exp, 1 10 3264057

P (0 2ml/ea)

Normal Group @ Non-treated rats

Exp. ! Group ' Saline-injected rats with
freund's complete
adjuvant.(0.2ml/ea)

Exp. 1 Group : Achyranthis Radix-injected
rats with freund’'s complete
"adjuvant.(0.2mVea)

+ : Mean * Standard Deviation

a, b : Means on the same column with

different superscripts are significantly
different(P<0.05)

- 101 -
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iy
M

Abumin(a/dl)
N

Nomnal Exp.1. Exp.2.
Group

Pig § The effect of Acua—acupunture with Achyranthis Radix B: Longitudinal- section of skeletal muscle fiber
on the serum Albumin in rats with Preund’ s complete adjuvant, :

Bt G Sotoietod vt ith e HEI(Exp. )N NE RERE] st
complote adiuvart.(02ml/ea) A Ve e BREZT ¢ RERISt e
Exp. 1 Grow '@ Achyranthis Radix-injected rats with

freund' s camplete adiuvant. (0 2ml/ea) %ﬁmm %O] %ﬁ E—ﬂq(Flg 8)

4485 BE

IEEBNormal group)ol A= FHAMER
o RE7T WY o RIEEREEZT RolA &
gtov] KiEfiie =% =EUT.(Fig. 7)

A : Cross section of skeletal muscle fiber

B : Longitudinal section of skeletal muscle fiber
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G BESREAEN(Exp.0)S i #Hf
o] kB MBSl FHK7l Rol3 lympho-
cytest K&l $ol S8 B KIERRE
7 %18 4 = A}dth.(Fig. 9

Fig. 9.

A : Cross section of skeletal muscle fiber

B: Longitudinal section of skeletal muscle fiber

Fig. 7.89. The effect of herbal-acupun-

ture with Achyranthis Radix on the
physiological microscopic Status in rats
with Freund’s complete adjuvant.

V.5

= B RiEe Foz @AM EE

olz} ¥ @Y R, & B =M BR
7t B 2 MY &ge MRS S8
& @Rt W, e, HEd &E, &
% Wk, 55 WOEX EHHE S
HRAE BEL THT.47.40)

gEe] FHEe (R - gmH) 194
= “AER=FAT ATSEL”, “LAHE
hEBEE LEBEESHE DERLE
BIRE, UERBHXBIE, DKEBLES
BET Be B, £ B =& 2
S AROE Eie] BREATL S,
pa 2% mmst sEe Mmoo, F
We  “mEnel, MERAES 59
MEELLE HEK, SR, BRE BE
B zoe, P v @ % B0 RimE,
B/, Bl o=, BPe HEKd EEM
ol BT BERE Th SO FHTT
T ST 8, EEe ROAE BEES
% ABENS AEC] FESAY, &E &
B 56 KK BMm S0 A AR K
Fol e Ragdl A, % B 2 &Y 4
W7l @BAS RgEBmel wasA g1
FUE(TOl FBSA B EEEC B4
gz B4 pkn ze EEA
B fEROl mE EERANE FE EE
o B8} MRSt T Eamel wEstel Bk
7} Qe REGTE, B, K £ 2
B} RIS o] BEE wUE A
A3 #HBEE HE FAs e EBEHOEH),
WUE7 FiAS T Bl B Ml
BAEdo] THE BEGEE), WEol
B ST B Bs ER nB B S
o 2EHERS RMsE MEZ U¥:
g 479 og mEe BAEBNOE
mgy EAA BEKCR AsS EE
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A8 9 &E pEe BEe BES &R,
iR, B, BB (erosion) & dovlx 3
o= g #Bre tASA RORE,
EBHHIR & #8%kste  Rheumatoid B§
B RmpsGa & ¢ gop 0
Rheumatoid BREI#AS, BlE —% 2%
BERN A k&S 10% LLEE XA
o g 71X FEReE 1 I 2 K9 &
E7r #m3tn Jde HERRESRD, BIT
i BREix dSo BREEY ¥ HE
KBEo=z 28A09 03 - 21%0A 4
sted 2 FERL EE, Virusd BE 5
53 AXAF mERES FES o
H BEANA o] RERES] BiEE F
A= BRI Immunoglobulin Gol o
T gy A= E 2o Hol /F i
88 &S EEsts MY F1Ed —x8
A REol Jdvs BFREEERBODE &
F Fol doy otA7A ¢A3] MEEA
Z¢ RABolH, BEE A= 97
1A BRE ol FAHE JAT KR
& FHBAIAY #TE 4L F U= ®
g kel e R 0PV nw
B9l ol —FF BEE veEhn Y

ol By KBS T #HEHAZ A
o 11-1451-59)

BRET% REE AT B EBER model=
RFHA RS Collagen FF BHEH%
(Collagen - induced arthritis, CIA)*" =
Adjuvant B&£® el 1% Adjuvant B
RS KRB K8 &HEY Wi
&MY Freund’s complete adjuvantS
T4t Alge  Rheumatoid B &Nl A
E N2 XX RES: Hifgr BRAR
%1& peptidoglycan o2 43 FH
AFol st 2Btk £ WEHx 2

BRI BB @k, BERD, GmiR 8
m 59 ME fERel BHT L 249
BEI Y, 1 BUHOS A AR
Rheumatoid BHEIX BHHRE H4F modelz2
A FEEEA FmE R QoS0
WEHRE S BHERY EEd 9AsA
EHS <, EEE S BRY #zo
2 Ao BURERY —EF HEo=
RPY ES HINES BASY BHY XK
o} @il HES AR AR st
g, =231 R amp®
s kmAELE? 2 BE eR

4% manmPs 4% e monmd

5o ERT HEO MG BEE mekd
B @& AQont o} 4R B
#@Es A Ragn

oldl FEE ERMEEIH BR 25
sukd Argd #°%oz Emi
%,15—22) iﬁﬂﬁﬂﬁﬁ,ls‘%'w ﬁﬁg’ltm—am 7]
%%’1&25—29) @Eﬁﬂﬁﬁﬁ;ﬁ,wmmm“w H,
EREHELBIDe o) wepe ne 4B
o WHEWS &St Adjuvant BREISK
& FBAD BHA AR HEAK(STs,
HEEEDT MES s ol WeE KB
< St fAS REL BELE B
Eim, GAKEST BM®% HE TH
wiA, BERTHE ¥us ag¥®

KES Aolgl= M@MAA Aoju: A
Bl WY MEERS REY BH B
W, BE Em 59 ftikel Ueu o
ZANE BEOT MiERIoIL KR
Bpse) @y =, KiEW BERo) B3
A THH= AL dehed o] kEH B
S m#REH, 2 albumino] ®o] 4
H9n 28 amgt L85 9o o
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Y Bl (exudate)e HKfE o8] AL
Mol EBiel st A7Ed
histamine, bradykinine, prostaglandin,
anaphylatoxin °| 3= Aoz gy
A Qo siEe] Juss mmuc? &
R #fEol HAslAE BHiKo] #Emso] B
Hol ASAA Hez BHEHRE HESY
By sefEe] HY BF 9 #iTARL M
EfCoE BREY 4 Jdz BHEY. X
REglA 30BE HAER(STs, SRR
BHKE BEEYT HEHExp )9 #E
BEL 0841014mmHl Hhste] 4-prss
B BEEMNExp. )L BHE &Kol
047+01lmmZ HEHE JA #WH=EdL
o BEe EEE BE KT BEAME
S BEFGHREENExp. AA BEREE
7t M4 o HEIANSES JYehF3 Qg
(Tablell, Fig.1, 2.).

AmERE  BRE, HGEE EHEE,
thig, BYy, SHHMm, SEEhH, hKES,
B B RE TS SR, BERREER 2

influenza BRY 5 B KBdA EM3

b= olg KB BLE BEE EEon
ABRA L RBEZER 3L screening
wEz MAEE HEez % Aduvant
BEAS FRI 4 amRYE fAEAA 4
iz 3453 B (Exp.I1)< 2124+
258(10%/mDE HEB(Exp. 1) 3747+

5.46(16%/mlel et Re WEE nd
BREs B HEE 2AHTable I,
Fig.3.). )

miFel F#ESE EAHEL albumind
globulin®.® Y& 4 o} albuming 2
B i 2 MR S£REAY HiBE
W Hfth &8, ion, bililubin, IERHE,
vitamin, hormone, #% % £ mH5 <L

a3ty LEY RS M2 Eilsa K
LEZ AL BREsE o). glon,
globuline £f hiff, &% BERTF £
vl BT BARSOl EAIT. 3
AME ¥4 total protein®} albumin® E&
39 globulin B KRG BS B
g 4+ e, albuming #Eo] YAY
At WY, globulind BEHIE S &
E 2 REHRERE, BE So= #Bnds
Aol A7 71A &Kol 2HHA HE o)
g & mEmAME, mE  total
protein®] E-& it HET EE BHEWK
FHRH(Exp.O0)S 641+068g/dtE FER
(Normal group)®] 6.14+043g/dt¥t} %
4 Bmdtrle SR HWRE(Exp. 1)
7951094g/dest st AEHELS AN
o} (Table IV, Fig. 4). MmH albumin €&
o oM E  BEEKFRENF(Exp.IAA
315+0.27 g/d¢® IEHEP(Normal group)
9] 294+013g/dtRrE 8o FA UL
T AXE AR JE SRS Qo B
BEExp. 1)  201+048 g/dtE o}
¥A  JelicH(Table V, Figh). Mmis
globuling BIEYT HHE EFHFNormal
group) 3.19+0.48g/d¢, HRH(Exp.1)&
470+£1.26g/dt, 4HEFRBEH(Exp.O0)S
326+057g/d¢= JeEh} albumino] w8}
o HFEHol W= U (Table VI,
Fig6). & EEAAX  4HEHWK)
Freund’s complete adjuvant BAEi# FH
Rat®] %% globulin ¥ albumind] fFf3t
o HBEMNSE HHERe WES %
3t WEANNLE, RExeE Q7 KiE
o W& BE FHFET AL AANET
¥, EE#H(Normal group)d HEHWIYR
H(Exp. O), HBHExp.1)9 % %S
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#Ems EEEeE YHsld HE stain
S Kty EEes mEsd B R
EEHB(Normal group)dl e HHAEG
HRg7 2oz vuysn RERBEE
Bolx gstovn LKfEM £ =29
(Fig.7). wtdo] HEHExp AME %
SERKECl A vehgd gk st J
$ THABID KEMAR 5o 94 2yd
(Fig.8). ¥ B¥EHEHE BEFNExp. 1) %
4 kel 3BE RER EFEH(Normal
group)dl| SEET MM BES Rl
3 lymphocyte®t macrophage S°] B¢
KIERBET HEHDL IS ¢ F Ay
(Fig.9). |

Llbel #E=s Bo} £REHES IF
9] Adjuvant BREIKCl HESHA fEASHA
KAERAEE HEAZL & U Aoz YE
won, go FHEMY REE T B
Rl FFRE & & Aolgtn EHdd

VI. & &

B o3 Raty BREXR HE
of e EESE dol B st BE
R O@IE, amks #E, nEEN BE2
m#%A Total protein, Albumin, Globulin
o BEE WESAZ, WEhk e HN
HS BNz AN B2 923
22 BHRE A3

1. 288 Freund’'s complete adjuvant&
TSt WREsS FET % 308K HE
~el RHXKE BEY HEHExp. 1)9
®R AEL 084+0.14mmE YEa &
BEF®R EEN(Exp.0)L 0471011mm
2 BEY FF FEKE A #mEdud

(P<0.05).

2. E¥®¥(Normal group)? 7% BMmE
BEE 103410.1400%/m), BREAES R
¥ HRHFExp 1) AR EHs 3747
£546(10%mD) oIk, FHEFARIR
(Exp.II)& 21.24+25810%mhHE &P E
F(Exp.)e] BEM(Exp. )BT ¥ 8
i8S B9 &K% BR HRE 299
(P<0.05).

3. M Total protein®] &8 EHH
(Normal group)e 6.14+043g/deo) 3, %
R (Exp. I )2 7.95+094g/d¢o) 5], BBEHEW%
WERB(Exp.1)& 6412068g/dt= Y
HRH(Exp. [ )7 FEHERITEN(Exp.0)d)
FEEIE 2R SUTHP<0.05).

4. i Albuming SES IEEHF
(Normal group)< 2.94+0.13g/deiol 3, %
JBEE(Exp. 1 )& 2.01+0.48g/dio) ™, B
HRBEExp. D)L 3.15+027g/dl2 vely
HEF(Exp. 1)  ul3d HEWRRF
(Exp.II)S HEHJE BmE =BG
(P<0.05).

5. Mi# Globulin® &HE BA, EWH
(Normal group)2 3.19%+0.48g/deo} 1, ¥
BB (Exp. I )& 4701 1.26g/dio) ™, BHK
PERBE(Exp. 1) 3261057g/de=2 ehG
BB (Exp. 1)) ZEHEBRREAM(Exp. 1A}
old] HEHIE Aole A

6. M BE R HREExp 1)dA
= KERES H3tA Jeht M) wmre
7 W9 RIS S KE MR &
o] RYI 4BEHE REFN(Exp. 0)
ol &4 kEE KRB FEZ Holxn
RIEEMS 71 23 RIEREBZT MEg
< g 5 I

lEe] BEE 639 B o 4-pss
W& Freund’s complete adjuvant BR&I%
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$% Ratol fERSte] RES WMAS L
SHERBE JEP R AmRY) QKBS A
BEA  B2AY nER
Globulin B albuminel fEfiste] MM
o HWEMS MES ANAA HEx
oz AF fKEd W] BE MRS
BT o2 Bo} SREES KiE M
KRS BT WO KB B T B
o] 2 AoE 4o AT K@M
Bzt HES Aoz BRET
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