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Suppressive Effect of CYTG on Collagen Induced Arthritis(CIA)
in DBA1/J Mice

Sung Wook Choi, Yong Chan Kim, Kyoung Shin Kim, Byoung Soo Kim, Jong Soon Lim', Jung Soo Kang*

Department of Physiology of Oriental Medicine, Daejeon University, 1. Institute of Traditional Medicine and Bioscience, Daejeon University

To evaluate effect of CYTG on inhibiting the occurrence of arthritis, we performed the experiments including
production of inflammatory cytokine and immunoglobulin in collagen arthritis model. The results were obtained as
follows. CYTG group showed inhibitory effect on arthritis incidence than control group for four weeks. Arthritis index
of CYTG group reduced compared with control group. In CYTG group, production of cytokines which show suppressive
effect on inflammation(IL-2, COX-2) was increased and which promotes mflammatlon(lL 10) was decreases in spleen. In
CYTG group, praduction of immunoglobulin (IgG-RF) was reduced compared with control and rate of CD3+CD69+ T cell
is lower in lymph node and CD4+CD25+ T cell is higher in lymph node and spleen. And synovial infiltration in the knee
were observed in the controls (PBS-treated mice), whereas CYTG-treated mice exhibited significantly reduced histologic
evidence of destruction and inflammation. So, the histopathological scoring average of CYTG group was 2.5 compared
with contral group(CIA mice) 4.5. it was thought that our data express high effect via immune system specially through
the controling the inflammatory cytokines and immunoglobulins. CYTG could be usefully applied for the prevention and
treatment of RA, and also is expected to be clinically helpful on the treatment of RA through modification.
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Product of length 198
L32 Sense Primer: TGCAAGAGGCATCAGGAAACGTG
Antisense Primer: GCCCTTGAGTCTTCTCTGCACCCT
Product of length 208
Sense Primer: TGACTGGCATGAGGATCAGCAGG
Antisense Primer: GCTTGGCAACCCAAGTAACCCTTAA
Product of length 209
Sense Primer: TCGCATCCTGTGTCACATTGACACT
Antisense Primer: GGTGAGCATCCTGGGGAGTTTCA
Product of length 202
interferon gamma  Sense Primer:GAACGCTACACACTGCATCTTGGCT

Antisense PrimerGCTCTGCAGGATTTTCATGTCACCA

interleukin 10

interleukin 2
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Fig. 1. Effect of CYTG on NF-AT inhibition in the NF-AT jurkat
cell Line in vitro. stimulated with PMA(10 ng/nl) and ionomyein(t uM) and 50 or
100, 200, 300 we/ml of CYTG was added. After 8 hr of cell incubation, SEAP expression
levels of analyzed. Results are mean = SD (n=5). *p ( 005 versus control group.
Control = PMA/ionomycin stimulation + PBS treatment. CsA : PMA/ionomycin stimulation
+ CsA treatment. CYTG 50 : PMA/ionomycin stimulation + 50 we/ml of CYTG C
treatment, CYTG 100 @ PMA/ionomycin stimulation + 100 we/ml of CYTG C treatment,
CYTG 200 : PMA/ionomyein stimulation + 200 we/ml of CYTG C treatment. CYTG 300
© PMA/ionomyein stimulation + 300 we/ml of CYTG C treatment
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Fig. 2. Effect of CYTG on cytokine( IL-2, COX2, IFN-y, IL-10 )
expression in the Splenocytes in vitro. stimulated with PMA(0 ng/ml) and
fonomycin{t M) and 25 or 100 we/m of CYTG was added After 1 hr of cell
incubation, cells were harvested and gene expression levels of cytokine was analyzed by
rea-ime RT-PCR method as described in Methods section. y axis means normalized
fold increase in cytokine mRNA levels, that is gene expression levels of cytokine
normalized against those of L32 gene. Results are mean + SD. *p ¢ 0.05 versus control
group, BL : without PI\/A/\'onomyc‘n stmulation. P+[ : PMA/ionomycin stimufation +
PBS treatment. CsA : PMA/ionomycin stimulation + cyclosporn A, CYTG 25
PMAZionomycin stimulation + 25 we/ml of CYTG treatment. CYTG 50 : PMA/ionomycin
stimulation + 50 we/ml of CYTG freatment. CYTG 100 : PMA/ionomycin stimulabion +
100 wg/ml of CYTG treatment
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Fig. 3. Effect of CYTG on arthritis index in collagen-induced
arthrtis DBA1J mice. The CIA mice were administered with CYTG (CYTG, 400 mg
/kg, p.0) for 4 weeks dally. Arthritis index was determined as described in Material and
methods. Each column represents the mean from n=10 mice.
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Fig. 4. Effect of CYTG on arthritis index in collagen-induced
arthrtis DBA1J mice. The CIA mice were administered with CYTG (CYTG, 400 mg
/kg, po} for 4 weeks daily. Morphological changes of paw demonstrated described in
Material and methods.
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Table 3. Effects of CYTG on the cell contents of lymph nodes from

CIA mice.
Bl +

Leucocytes type  Organ [gngm/?h Coucagr;tr:g’nduced artrg\;(\?Gmme
CD3+ (M LN* 859+2.37 8474726 796+548
CD19+ (B) LN 1017152 1424576 149632
CD3+ CDB3+ LN 214%1 81 1102317 502281
Ch4+ LN 5943155 46061 5844284
Cb8+ LN 2625¢2.14 29+2.23 254162
CD4+CD25+ LN 3952064 4.18+0.75 443+029
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* LN : Lymph node, Tre CIA mice were administered wth CYTG (CYTG, 400 me/ke,
po) for 4 weeks daily. Results are mean + SD (n=3 mice per group).

Table 4. Effects of CYTG on the cell contents of spleens from CIA

mice.
Nomal GollagenQinduced arthritis mice
Leucocytes type  QOrgan CRA/A Control VG
CD3+ (M) SP* 28.73+2.08 2584314 2353211
CD19+ (B) SP 5378192 4543£285 57.34x407
CD3+ CD69+ SP 352+0.74 452024 407153
CD4+ SP 841221 12.06£2.1 1748117
CD8+ SP 347017 495+4.21 5252032
* SP @ spleen. The CIA mice were administered with CYTG (CYTG, 400 me/ke, DO} for

4 weeks dally, Results are mean + SD (n=3 mice per group).
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Fig. 5. Effect of CYTG on the CD4+CD25+ populations of the lymph

nodes and spleen from CIA mice. The CIA mice were administered with CYTG
(CYTG, 400 mg/ke, p.0) for 4 weeks daily. Results are mean+ SD(n=3 mice per group).
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Fig. 6. Effect of CYTG on the Gr-1 and CD11b populations of the

spleen joints from CIA mice. The CIA mice were administered with CYTG

(CYTG, 400 mg/kg. p.0) for 4 weeks dally. Results are mean + SD(n=3 mice per group).
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Fig. 7. Effect of CYTG on COX2 expression in spleen of CIA
mice. The CIA mice were administered with CYTG (CYTG, 400 me/ke, pO) for 4
weeks dally. Gene expression levels of COX2 was analyzed by real-ime RT-PCR method
as described i Methods section, Results are mean = SD (n=3 mice per group). *p (
005 versus control group. y axis means normalizad fold increase in COX2 MANA levels,
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6. CYTG Ao] [gGRFjoll HIRE Fat

g

CYTG Ao} CIA mice®] Al7hH

101517 l Slod, @8 & ELISA

2 LIER = A7 H

oko] ] Z2Q] 402.8+190.57 mU/ miol
2 281 CHFig. 8).

== DO N

o GRS Mol nlAlE
oz 2ysigich. 7}
o g B9 s

DKoy e

155}
=]

7. 970 B
ClA I8¢

% infiltration
oy dze

510”‘3‘91 invasion

Sz

n Bl
=4 =
751

Masson Trichrome stain% 1238l scoring7]| ol W &

- 66 -

et}

—_—

Table 5, 6, Fig. 9).
EAISIR BT ENE e
223 A7 BN

Ak

7 3

- .
=l =

o)

o 0%1 e
4

O
S,

700
600
500
E 400
2
€ 300
200

100

Normal CIA Control cyTG

Fig. 8. Determination of IgG(RF) concentrations of sera from CIA
mice. Tre CIA mice were administered with CYTG (CYTG, 400 mg/kg, p.o) for 4
weeks dally. 19GIRFT concentrations were analyzed by ELISA method as described in
Methods section. Results are mean + SD (n=3 mice per group).

Table 5. Histopathological scoring standard

Score Inflammation Pannus Bone resorption
0 normal none none
1 minimal infiltration minimal minimal
2 mild infiltration moderate mild
3 moderate Infiliration severe moderate
4 marked Infiltration marked
5 severe Infiltration SEVere

Table 6. Effect of CYTG on the histopathology of jeint of murine CIA
Histopathological scoring.

Histopathological findings

Histopathological scoring average

Normal Mouse Not remarkable 0
Pannus, minimal

CvIG Cellular infiltration, minimal 25
Pannus, minimal

CIA mouse Cellular infiltrztion, mild 45

Focal bone erosion, mild
Results are mean (n=3 mice per group).
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Fig. 9. Effect of CYTG on the histopathology of joint of murine
CIA. DBA1/. mice were sacrificed, their hind limbs were removed, and the paw were
processed for histology as described i material and metrods. Normal Mice (E and F)
and CIA Mice were treated wih PBS (C and D) or 400 me/ke CYIG (A and B)
following the detection of arthntis. arthritic knee joints were removed and stained with
hematoxylin and eosin or Masson's trichrome. Profound cartilage erosion asd synovial
infiltration (G and D) were observed in tre conirols [PBS-treated micel, whereas
CYTG-treated mice exhibited agm‘caw Iy reduced histologic evidence of destrction and
Inflammation (A and B). Represetative knee joints of mice from each group are shown,
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