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The Effect of Esubwhaltongtang (ESWTT) on the changes of
lymphocyte composition in spleen of collagen—induced arthritis

mice model

Chung Woo-Hyun, Choi Hak-Joo, Yun MI-Young, Gim Seon-Bin, Kim Dong-Hee

Department of Oriental Pathology, College of Oriental Medicine, Daejeon University

To investigate the effects of ESWTT on rheumatoid arthritis in collagen-induced arthritis mice model, the
animals were orally administrated with the extract following by analyzing the changes of lymphocyte composition
in spleen with flow cytometry.

These results suggest as follows;
1. ESWTT decreased the total cell number of spleen at 400 and 200 mg/kg about 41% and 32%, respectively.

2. ESWTT reduced the number of CD19+ cells in spleen at 400 and 200 mg/kg about 51% and 46%,
respectively.

3. ESWTT down-regulated the number spleen CD3+ cells approximately 26% at 400 mg/kg-treated group.

4. ESWTT decreased the number of CD3+/CD69+ cells in spleen at 400 and 200 mg/kg about 79% and 76%,
respectively.

5. ESWTT reduced the number of CD4+ and CD8+ cells in spleen, however, the results were not significant.

6. ESWTT decreased the number of CD4+/CD25+ cells in spleen at 400 and 200 mg/kg about 60% and 56%,
respectively.

Taken together these results, ESWTT has an efficacy on rheumatoid arthritis through inhibiting the

proliferation of lymphocytes such as B and T cells.

Key words : Esubwhaltongtang, collagen-induced arthritis
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Fhele Eulaks WeE 28-S A, olg e #EE Ogs A freHed a9t 9leol
WAl 83l oloo 6 AMA EA)3F B8 nrt )
+ MHCZE F43dl= HLA-DR4 fAxbete] & olo] E A= Frle|2=BdA A=A A
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Table 1. The Composition of Esubwhaltongtang

(ESWTT)
Y, 4 5 4 (2)
FTRE Smilacis Glabrae Rhizoma 30
D Tokoro Rhizoma 30
A Achuranthis Radix 30
= Atractylodis Rhizoma 30
WM Phellodendri Cortex 30
el Clematidis Radix 30
e Lumbricus 30
PiINGTE S Paeoniae Radix 30
oo Glycyrrhizae Radix 30
A Lonicerae Folium 30
Jeti#! Et Rhizoma Reynoutriae Radix 15
- Cocculi, Stephaniae Radix 10
Total amount 325
3) Ak 9 717
Bovine typell collagen, acetic acid,

complete freund's adjuvant, methotrexate,
heparin, ACK, ethyl ether, -collagenase,
RPMI-1640, Dulbecco's phosphate buffered
saline (D-PBS) &< Sigma A} (U.S.A) AlEF<,
Avidin-HRP conjugeted antibody™= R&D
systems A} (U.S.A) A|ES, $-Hol % (fetal
bovine serum, FBS)<2 Hyclone A} (Logan,
US.A)  A#S, FITC-anti-CD3e, FITC-
anti-CD19, FITC-anti-CD4, FITC-anti-CDS8,
PE-anti -CD25, FITC-anti-CD69, FITC-
anti-CD49b+  PharmingenA} (San Diego,
USA) AFE TYste] ARgstalon, 71e o
gE Aok 55 AloFE ARRERSIT

oA ARgE T7e dEFET7] (WS
Korea), microwave oven (LG, Korea), flow
U.S.A),

centrifuge (Centrikon, Sigma), Bio-freezer

cytometer  (Becton  Dickinson,
(Sanyo, Japan), heating block, ice-maker
Korea), CO2 (Forma
scientific Co., U.S.A), clean bench (Vision
scientific Co., KMC-14001, Korea), vacuum

pump, rotary vacuum evaporator (Biichi 461,

(Vision, incubator

Switzerland), (EYELA
FDU-540, Japan), autoclave (Hirayama,
Japan), plate shaker (Lab-Line, U.S.A) 5%
A3

freeze dryer

2. uol—

L

DA F=

ESWTT 23 +%el 27 S/ 2, 000 i<
71ete] dY FE7)A 3N FESTO] A& I
& 9 AdAsta, ofF Y FE4A (Rotary
evaporator, BuCHI B-480, Switzerland)® &
Faglth. ol WAl 2 dx7] (Freeze
dryer, EYELA FDU-540, Japan)Z ©o]&3}o]
bd Ax (212 @) & ¥, W5 (-84T) B3t
AA AEe R 54 ste] ARg-SElTh

2) FrtEl~ B4 AF (CIA) 249
Collagen 4 ¥4 (CIA)2 bovine type
II collagen®] 0.01 mol/Le] acetic acid®}t
complete Freund's adjuvant® £33 3 200
rgs DBA/1] A w4-el 93} FAkekaL, 214
& Za98 poosting 4] CIA RS §uabalel
th A2 a4 DBA/L) AF 6utEE § o
o= CIAZ F2A7]A & Aaa3 CIAZ &
o T, methotrexate (0.3 mg/kg) 2]
T3 ESWTT For oz et

3) As Fo

DBA/1J A5 6 mte¥ & g o= sho] A%
- (WT), dlxat (Control-CT), I1g]a
methotrexate (MTX, 0.3 mg/kg)
ESWTT Ao & o] Ay A=k, 33
B 4E FoE AT Ay dix
AYAATFE MY 13 27 wd AT Fofst
a3, YA RS MTX (0.3 mg/kg)E "L 13
24z 0.1 ml ¥ 5354 shglow, ESWTT
(400, 200 mg/kg) A# T2 45 st wjd oA
LAl 7 -5Fo &3ttt
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4) v]7ge] FAM X
CIA A F

4
w3k, 49 &

&4
FES AEste] AHE

ethyl ether® m}FAZ %
AFNA vAS FE3e] 100 meshZ A XE
B8ttt ]2 D-PBSE 5%E7F A%
(1700 rpm)3te] 23] M3 ¥ cell strainerol
FHAA AE o9 TfHA e Ao}
BEES AAST ] 3E flow cytometer]
cell quest ZZI1FE o] §3fo] WEE (%)=
A § TAETE A8t 4 2Ho A9

M ES (Absolute number)E A3t}

to = x

O
==
-
=]
=

ax

5) 333 FAE 4
DBA/1J A& el A ¥7%-S A =38te] 100 mesh
2 AEE Bsle] D-PBSE 587 9AR
(1700 rpm)3te] 23] AF g & cell strainero]
EHAA AE o9l EaHA e 2H ot
ECES A7 e A o] 7] 2} 7}
PE-anti-CD3e, FITC-anti-CD19, FITC-anti—
CD4, FITC- anti-CD8, PE-anti-CD25,
FITC-anti-CD69, FITC-anti-CD49bE 4 il
30 7 oA WAtk BkE § 33] o]
AMeE  AYAEAFE FAHE% F flow
cytometer?] cell quest X= 13
WEE (B2 4T T FAXETE

YA £+ (Absolute number)E &3}t

o,

Im. & & & R

Lougel & AEsel WAL 4%

DBA/1J mice®| 4F3F ESWTTE 47 F 3
T HFg A F WAANESFE A
o] 9.10 £ 1.10 (x107), tizdte] 17.20
1.00 (x107), MTX fFofare] 1520 + 1.80

(x107), ESWTT 400 mg/kg Folto] 10.20 £
1.2 (x107), ESWTT 200 mg/kg oo
11.70 £ 1.5 (x107)% et 400, 200 mg/kg
Fouol A tizatel Hlate] {4 (##p<0.01,
#p<0.05) U&= T2E YHERNAG (Table 2,
Fig. 1).

Table 2. Effects of ESWTT on Total Cell
Number of Spleen in CIA Mice

ESWTT
WT  CT  MTX 400 200
mg/kg mg/kg

Total

cell
numb 910 17.20 £ 15.20 10.20 11.70
+ 1.00++
er 110 + + 1.80 + 1.5x
(x10

7)

1.2%x

Tatal spleen cells Ho (107

WT cT MTE 400 200 mgkg
ESWTT

Fig. 1. Effects of ESWTT on total spleen cell
number in CIA mice. WT (Normal), CT (Control),
MTX (0.3 mg/kg), ESWTT (200 mg/kg or 400
mg/kg). Statistically significant value compared
with WT (+++p<0.001). Statistically significant
value compared with CT (##p<0.01, *p<0.05).

1) CD19+ =& H A=

gy CD19+  AxEsE dd Ax
(absolute number)@ AF&E3 A3l AHA ol
43.2 £ 8.9 (x106), "lxo] 1184 £ 5
(x106), MTX Fote] 814 + 8.9 (x106),
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ESWTT 400 mg/kg Foate] 582 + 2.3
(x106), ESWTT 200 mg/kg Foio] 64.3 +
3.1 (x106)2 ek, 400, 200 mg/kg ol
oA tiFEwo] wEte] felA (+xxp<0.001,
##+p<0.001) A= FAE YERAT (Table 3,
Fig. 2).

Table 3. Effects of ESWTT on Absolute
Number of CD19+ Cells in Spleen of CIA Mice

ESWTT

WT CT MTX
400 200

mg/kg mg/kg

CD19
+ 43.2 1184 + 81.4 £ 58.2 + 64.3 £
(x106 + 8.9 5.9+++ 8.9#x 2.3wwkx 3 Lskx

140
= +++
%120
Lo
"2 100 e
& ap
z *E¥ E
ﬁ B0
@
4 40
i
S oen
]
2o
WT CT MTX 400 200mgfkg
ESWTT

Fig. 2. Effects of ESWTT on absolute number
of CD19+ cells in spleen of CIA mice. Spleen cells
(106 cells/ml) were isolated following 4 weeks
administration of ESWTT. The cells were
FITC-conjugated  anti—-CD19
antibody and analyzed by flow cytometery.

incubated  with

Statistically significant value compared with WT

(+++p<0.001). Statistically  significant value

compared with CT by T test (#p<0.01,
##xp<0.001).

2) CD3+ o] WA= 9

v CD3+  AESFE Al AEF
(absolute number)Z 4F&E3 Ay}, HAFT o]
374 £ 29 (x106), WFro]l 442 £ 2.2

(x106), MTX Fofte] 52.9 £ 3.1 (x106),

ESWTT 400 mg/kg %ojvte] 329 + 1.8
(x106), ESWTT 200 mg/kg Foi+o] 39.6 £
1.8 (x106)Z YEl, 400 mg/kg Fofwoll A
Zatol] wlgte] 94 (#xp<0.01) AT THAEE
YERN AT} (Table 4, Fig. 3).

Table 4. Effects of ESWTT on Absolute
Number of CD3e+ Cells in Spleen of CIA Mice

ESWTT

WT CT MTX
400 200

mg/kg mg/kg

CD3+ 374 £ 44.2 £ 52.9 £ 32.9 £ 39.6 =
(x106) 2.9 2.2 3.1% 1.8 1.8

60 1 *

50 4

a0 A

30 4

20 4

CL34+absolute Mo in spleendz10%)

WT CT MTZ 400 200ma'ke
ESWTT

Fig. 3. Effects of ESWTT on absolute number
of CD3+ cells in spleen of CIA mice. Spleen cells
(106 cells/ml) were isolated following 4 weeks
administration of ESWTT. The cells were
FITC-conjugated anti—-CD3
antibody and analyzed by flow cytometery.

incubated with

Statistically significant value compared with CT
(#p<0.05, *#p<0.01).

3) CD3+/CD69+ 3ol mxe 4

v CD3+/CD69+ AEFE Al A%
(absolute number)Z 4F&3F A3 <o) 4.5
+ 0.04 (x106), txe] 235 + 1.5 (x106),
MTX Foj:to] 4.7 + 1.3 (x106), ESWTT 400
mg/kg Folato] 4.9 + 1.3 (x106), ESWTT
200 mg/kg Folte] 5.7 + 1.7 (x106)% 1}e}
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A

400, 200 mg/kg FoATANA HET
o] 24 (x#xp<0.001, **xp<0.001)
= el A} (Table 5, Fig. 4).

il

Table 5. Effects of ESWTT on Absolute Number
of CD3+/CD69+ Cell of Spleen in CIA Mice

ESWTT
WT CT MTX

mg/kg mg/kg

400 200

CD3+/ 23.5 =
+ +
CDE9+ 4.5 = 15+ + 47 £ 49+ 57 %

(x106) 0.04 + 1.3%s 1.3t 1 7o

(]
=

+++

[l
A

=)
=

CO3+ICDES+ absobite Moin
spleen(z 107
= o

o

=

WT CT MTXE 400 200mgkg

ESWTT

Fig. 4. Effects of ESWTT on absolute number
of CD3+/CD69+ cell of spleen in CIA mice.
Spleen cells (106 cells/ml) were isolated following
4 weeks administration of ESWTT. The cells were
incubated with FITC-conjugated anti-CD3 and PE-
conjugated anti-CD69 antibody and analyzed by
flow cytometer. Statistically significant value
compared with WT (+++p<0.001). Statistically

significant value compared with CT (##%p<0.001).

4) CD4+ o] m A= J&
v CD4+ AlESFE DA ES (absolute
number)® AFE3F A3 AAbFo] 205 2.4

(x106), txo] 21.8 + 4.4 (x106), MTX ¥
oJe] 30.6 + 3.1 (x106), ESWTT 400 mg/kg
Folfto]l 156 £ 3.0 (x106), ESWTT 200
mg/kg Folire] 19.1 + 3.0 (x106)2 etk

(Table 6, Fig. 5).

Table 6. Effects of ESWTT on Absolute Number
of CD4+ Cells of Spleen in CIA Mice

ESWTT

WT CT MTX
400 200

mg/kg mg/kg

CDh4+ 20.5 £ 21.8 £ 30.6 £ 15.6 = 19.1 =
(x106) 2.4 4.4 3.1 3.0 3.0

COH shaolte Mo in spleen(z10%)
~-a
[ ]

WT CT MTX 400 200mgkg
ESWTT

Fig. 5. Effects of ESWTT on absolute number
of CD4+ cells of spleen in CIA mice. Spleen cells
(106 cells/ml) were isolated following 4 weeks
adminis -tration of ESWTT. The cells were
FITC-conjugated anti-CD4
antibody and analyzed by flow cytometery.

incubated with

i
]

5) CD4+/CD25+ 23 o

H U CD4+/CD25+ MEFE AhAlEs
(absolute number)& AF&3 Ay} AGadto] 0.6
+ 0.2 (x106), hZEo]l 4.8 £ 0.3 (x106),
MTX Folto] 1.7 + 0.2 (x106), ESWTT 400
mg/kg Folwtel 1.9 + 0.4 (x106), ESWTT
200 mg/kg Folatel 2.1 + 0.2 (x106)& he}
1} 400, 200 mg/kg FolrolA izl H|s}
o oA (##xp<0.001, #*%p<0.001) Y& 4
= YehJA (Table 7, Fig. 6).

A=

0;



MEGT @Ol BIETZE Hite B

ol A A e s Lol mx= R 93

Table 7. Effects of ESWTT on Absolute Number
of CD4+/CD25+ Cells in Spleen of CIA Mice

ESWTT
WT CT  MTX
400 200
mg/kg
meg/ke
CD4+/ 4.8 £ 21 +
+ + + :
CD25+ O'(?z_ 0.3+ + é'g**—* é’fﬂ;
(x106) + : : 0.2
[
5 +44+
o o
=
ﬂﬁ
fgt
3
N’_ﬂ‘ TET *tt
B &2 Tkt
*
g 1
i}
WI CT  MTX 400 200mgkg
ESWTT

Fig. 6. Effects of ESWTT on absolute number
of CD4+/CD25+ cells in
Spleen cells (106cells/ml) were isolated following
4 weeks administration of ESWTT. The cells
were incubated with FITC-conjugated anti-CD4

spleen of CIA mice.

and PE-conjugated anti-CD25 antibody and
analyzed by flow cytometery. Statistically
significant value compared with WT
(+++p<0.001). Statistically significant value
compared with CT (xx%p<0.001).
6) CD8+ oo mx= 9

g CDs+  AlESE Al AES

(absolute number)2 4t&3+ A7}, 4ol 1.6
+ 0.3 (x106), "zl 2.2 + 0.3 (x106),
MTX Fofto] 2.2 + 0.2 (x106), ESWTT 400
mg/kg Folvel 1.8 + 0.2 (x106), ESWTT
200 mg/kg Folvo] 1.6 £ 0.3 (x106)2.2 Y
Elltl (Table 8, Fig. 7).

0.
+

Table 8. Effects of ESWTT on Absolute Number

of CD8+ Cells in Spleen of CIA Mice
ESWTT
WT CT MTX
400 200

mg/kg mg/kg

Ch8+ 16+ 22+ 22+ 18=%+ 16 %

(x106) 0.3 0.3 0.2 0.2 0.3
30

&

g 25

ERE

2 05

0o
WT CcT

MIX 400

200mgkg
ESWTT

Fig. 7. Effects of ESWTT on absolute number
of CD8+ cells in spleen of CIA mice. Spleen cells
(106 cells/ml) were isolated following 4 weeks
admini- stration of ESWTT. The cells were
with FITC-conjugated anti-CD8
antibody and analyzed by flow cytometery.

incubated

7) CD49b+ L&l mx]&= gk

4 CD49b+ AEFE A AES
(absolute number)® 2F&3 A3 Adito] 5.7
+ 0.4 (x106), HZETol 5.9 £ 0.8 (x106),
MTX %o]to] 8.7 £ 0.8 (x106), ESWTT 400
mg/kg Foldte] 3.74 + 0.2 (x106), ESWTT
200 mg/kg Fole] 6.1 + 0.4 (x106)% 1}e}
W}, 400 mg/kg FolwolA 94 e Has
YelA T} (Table 9, Fig. 8).
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Table 9. Effects of ESWTT on Absolute Number

of CD49b+ Cells of Spleen in CIA Mice
ESWTT

WT CT MTX = 5m

400 200

mg/kg
mg/kg
Cngb 5.7 5.9 8.7 3.74 61
+ + + +
(x106) T 04 =08 £ 0.8 £ 0.2« L 04

-gw

]
E B
g ° .
§ 4
-
i

2
§ |
i
2o

WT CT MTZ 400  200mglkg
ESWTT

Fig. 8. Effects of ESWTT on absolute number
of CD49b+ cells of spleen in CIA mice. Spleen
cells (106 cells/ml) were isolated following 4
weeks administration of ESWTT. The cells were
incubated with FITC-conjugated anti -CD49b
antibody and analyzed by flow cytometery.
Statistically significant value compared with CT
(¥p<0.05).
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34). g o] &L chondrocyte, synovial
fibroblast, osteoclast®} 22 Aazo] #-&-3}
matrix metaloprotease (MMP)¢] 2d& 7
A7E dEg AT P AAs Foie s Bl
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