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Effects of Samjawhadam-jeon on Immune Cells in Ovalbumin-induced Asthmatic Mice

Joung-eun Lee, Yang-chun Park
Division of Respiratory System, Dept. of Internal Medicine, College of Oriental Medicine, Daejeon University

ABSTRACT

Objective : The purpose of this study was to evaluate the effect of Samjawhadam-jeon (SJHDJ: =F-{t#H) on immune

cells in OVA-induced asthmatic mice.

Material and Methods : C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks (four times a week)
for asthma induction. Two experimental groups were treated with different concentrations of SJHDJ group (400 me/ke)
extracts and cyclosporin A (10 mg/keg) for the latter 8 weeks. At the end of the experiment, the mouse lung, peripheral lymph
node (PLN) and spleen were removed and immune cells were analyzed by flow cytometer.

Results : Lung weight. total cells in lung, PLN, and spleen of the SJHDJ group decreased significantly compared with
that of the control group. Number of CD3e’/CD69", CD3e'/DX5" cells in lung, PLN and spleen, number of CD3" cells in
PLN and spleen, number of CD3e/CCR3" cells in lung and PLN, and number of B220°/IgE" cells in PLN of the SJHDJ
group decreased compared with that of the control group. Number of CD4/CD25" cells in PLN and spleen of the SJHDJ

group increased compared with that of the control group.
Conclusion :
inhibiting the expression of immune cells.

These results demonstrate that SJHDJ will be a desirable alternative therapy for allergic asthma by

Key words ! Samjawhadam-jeon( =t H), asthma, immune cells
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Table 1. Composition of Samjawhadam-jeon

Herb Herbal name Dose(g)
ik f Perillae Fructus 12
4+ " Pinelliae rhizoma 6
TR Raphani Semen 6
B Poria 6
B #A Peucedani Radix 4
=hpl Gleditsiae Spina 4
i Angelicae Gigantis Radix 4
& 1= Armeniacae Amarum Semen 4
A Aurantii Fructus 4
PR K Citri Pericarpium 4
EANN Magnoliae Cortex 4
E e ia Farfarae Flos 3
SRS Sinapis Semen 3
H =® Glycyrrhizae Radix 3
# B Zingiberis Rhizoma Recens 3
X E Jujubae Fructus 3

Total amount 73

2 o

1) Ade] 7%

Ay 222 AAZ(Normal), 9%+(Control),
SFA U 2 (CsA), 400 me/kegd] AAFEAH FE2E
& T3 AP F(SIHDI) Y 4l Foz FEY
o}H(Table 2).

Table 2. Experimental Grouping

Group ID Treatment Dosage
Normal Distilled Water 0
Control ~ OVA/album inhalation 2.5 mg/ml

CsA OVA + Cyclosporin A 10 mg/kg

SJHDJ OVA + SJHDJ extracts 400 mg/kg
SJHDJ extracts: Samjawhadam-jeon extracts

) =ALIRE F=

SJHDJ 44 (252 g)& 75 2000 niE 71}
o G5 2714 D92 FE, 2292 33
g & 7t S5 (B-480, BUCHI, Switzerland) 2
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Japan) S o]&sle] 13 @ 462 g = 185 g%
o 7.34%)9 +3E A9k kd Az SJHDJ
£ YEF(-84T) st AEst =2 3|43}
o] ARS8

3) 713 A2 AF 29

500 we/ 2] FE=I(OVA, chicken egg ovalbumin:
Grade IV)3} 10% (w/v) aluminum potassium
sulfate (Alum)E PBSZ £33 ¥ &3ssich
o] £38E<& 10 N NaOHE pHE 65 A3t
A& A 1A17E FF WAIERAL 750 xg oA S5 &
< AR sholeh QAR ’ OVA/Alum FA
B SHTE BBl dHY GoE gejd &
100 ue OVAZ 0.2 mZ 2Asle] B Y2 FA}
g °t1 A FRAIFE o] 3 4FA ) AFHE v
g F G Bu (500 we/ml) 100 WS 7|HoE F
Abste] A4 Fof(LT. : intra trachea)dtgdeh. 55
A RE] BE7)S 0|43l 25 mg/ml FLRW] &
NS 35l 3084 dFdel| 3314 8F w9t vA
2 71ElE FYAFS o] W SAW R (wild
type)< PBS =& Alum #H& 27}z 7]%°ﬂ FAL
3o, #5712 FYAIF

4) FEF

OVA/AlumE JAJ 7&*—} A7
SJHDJ 400 mg/keS
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A A2 AYF = ethyl ether®
= #AA, w23 =A (peripheral lymph
node: PLN), Z8]x w|&-& Fsle] buffered
ammonium chloride (ACK) £<1& 37°CellA] 5
o Aste] AETE LA A ol E HA] il
A2 AAT & 0.04% trypan blueE G ste] =
"IN ZFE A

6) 3 AE 9 ZATAE B
AEZAHYNN AMEE Ly, 9 FAE
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ZA4e & 9 2 % A A3 7]l 2%
< o} 6324 do] 3%l RPMI 1640 wjofl oz S8

7+ 1800 rpm wiAelA QAR E L, 5 me
RPMI1640 = °':°”°ﬂ 50 w2 collagenase IV (100
we/m)ZE 7F8F & 37T shaking #<k7|elA] 30
ot wheksleh wWioF F 287 WA & A
< w3t 10% Selet dAe] x3= RPMI
1640 wickdo] MEE A o FAL 53
o] A&ty d IAMTAEE EEEY S
g o A AEE wgder AXE £
cell strainerell EA|A A E o] 9o Haj=A] &
< Ao EEES AASH. ol MEZER
BE] AEFLE4N(ACK lysing buffer: 8.3 ¢
NHsCL, 1 g KHCOs, in 1 # of demineralized
water + 0.1 mM EDTA)E& 37ColA 58 & A
g3le] 475 L3)A7]2 ‘:P‘] LR Bl
2 (0.04% trypan blue® QA T HE4HE 2
3o et
D FAE 24

Ad 23 3 e 229 =zd A E 44 AE
slod 100 meshz Al £E #2]3le] D-PBSZ 547t

AAEE (L1700 rpm)3te] 23] AATF Focell
straineroll EAIA HE o] 9] R A] ke 2
Ao} BaES AT, 28 o & AA A
%, collagenase 1 mg/ml (in 2% FBS + RPMI
1640)& 93 37T shaker (180 rpm, 20 &) =<k
71l A wieFst & AZFAE 3|5 o u-‘i 4
3 HkEslgin) o5 M EES ACK £9(83 ¢
NHyCL, 1 g KHCOs, in 1 # of demineralized
water + 0.1 mM EDTA)S Ao 58 59 A
g3l Y15 §8)417]2 oAl D-PBSE 23]
AA3E 2 0.04% trypan blue® GA3 & 2= A%
£ 2Aslgr A3 v|A 22 =4, 99 A
E2 5« 100 MEZ 2T F 4TA WY §B
o3 A (immunofluorescence staining)< A8+t
Z72Yo)| PE-anti-CD3e, PE-anti-CCR3, PE-anti-CD25,
FITC-anti-CD69, PE-anti-B220, FITC-anti-IgE,



PE-anti-DX5. PE-anti-NK& ¥ 3087t &5
A HESAI A Wb & 33] o] AF QlAkskE AjE)
A4z £AIEE E flow cytometer?] Cell Quest =
2I3& o]&ste] (D4'/CD25", B220/IgE",
CD3e/CCR3", CD3e’/CD69", CD3e'/DX5" 18]
I ANESFE BEE(R)E AT T FAELE
Aested 2t zA A Ad A E4(absolute
number)% AFE319]

SA A
‘:}"kﬂ AgozHE] 4L A mean + SEZ
A= el °4 715> Student's t-test ¥4
i °]*‘Lﬁ}°ﬁ ZAsksieh. 5A A SPSS/PC
statistics™ 13.0 (SPSS Inc. Chicago. IL, USA)2
2 psigied, BAA F9A kel * p0.05,

# p0.01, *** p0.0012 A< sk

n. 2 =

1. HA&Q FH B 0jxlz d

OVA/Alume 2 w3t 713 A4 55
oA 3 TAZ =A3 A} 241\}—7—%0 7
g, WEZE 040 £ 0.01 g CsA+2 025 + g
AL 027 + 001 go2 ‘/}E}‘/} ‘H_Z:—Zv—ﬁl H| 3}
of AgFolA Fo4 =(p<0.001) 7 =37}
veRteh(Fig. 1).
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Fig. 1. Effects of SJHDJ extracts on lung weight
in OVA-induced mice.

Normal, Control, CsA and SJHDJ were listed

in Table 2. Data were expressed as mean *
SE. Statistically significant value compared
with control group data by t-test (*** p<0.001).

of ojxlz g

2. BME = 3¢

Trypan blue® 94 3 = M E4(total
lung cells) & S A3 A4 vAME= A=
7ol B3] AdFoA FA4 = (p<0.01) FHA
37} veht, B2 2A- M= gz 2 v}
of AFTA Fadoy fo4> dud
(Table 3).

Table 3. Effects of SJHDJ extracts on total lung
cells, total PLN cells and total spleen
cells No in OVA-induced Mice

CD3" absolute cell numbers

Normal Control  CsA SJHDJ

Lung 1.43 8.20 4.73 6.47
(x10) £ 0.08 + 030 + 053 + 065"
PLN 5.31 9.82 8.16 7.67
(x10% £ 075 007 + 048 +0.63
Spleen 8.63 13.10 9.13 3.81
(x107) 038 + 110 + 013" + 1.38**
Normal, Control, CsA and SJHDJ were listed in Table
2. Data were expressed as mean = SE. Statistically

significant value compared with control group data by
ttest (** p<0.01, *** p<0.001).

3. CD3" M= =0f D[z H&

g2 oA Beld NzrE (D3 AT $£F
243 Az, A Bl e Hzdel nlstd
Ao 24 3=(p<0.001, p<0.01) 4 &3
7F Uehda, 22z Ao M 2l ulste] A
Hroll A st ot oA ¢igleH(Table 4).

4. CD3"/CCR3"™ MIZ Z:0f DXz A&

2o A He)d Nz2RE CD3/CCR3" Al
X 52 2A3% A3 A 22 A= o
Zzol gt APFAA fFo4 UE(p0.0L
p0.001) 74 EI7E vebta, wigeAE 4z
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Table 4. Effects of SJHDJ extracts on CD3"
Absolute Cell Numbers in Lung, PLN
and Spleen of OVA-induced Mice

CD3" absolute cell numbers

Normal Control CsA SJHDJ
Lung 4.8 38.7 14.1 25.7
(x10) £ 04  £02 & 01 £ L1¥*
PLN 40.7 83.7 55.8 57.1
(x10%) +11  +22 £100" +208
Spleen  53.6 69.2 46.6 539
(x10%)  +59  +£42 & 21 1 38%F

Normal, Control, CsA and SJHDJ were listed in Table
2. Data were expressed as mean * SE. Statistically
significant value compared with control group data by
t-test (** p<0.01, *** p<0.001).

Table 5. Effects of SJHDJ extracts on CD3"/
CCR3" Absolute Cell Numbers in Lung,
PLN and Spleen of OVA-induced Mice

CD3*/CCR3" absolute cell numbers
Normal Control CsA  SJHDJ
Lung 1.5 10.4 35 ¢ 55 =+

(x10) = 0.1 +15  0.1%F (2%
PLN 1.6 8.2 35+ 35 %
(x10%) = 0.0 £ 0.6 103 1.0%*
Spleen 1.3 3.8 19 + 19 +

(x10%) £ 0.3 £ 09 0.0* 0.5
Normal, Control, CsA and SJHDJ were listed in
Table 2. Data were expressed as mean + SE (N=5).

Statistically significant value compared with control
group data by ttest (¥ p<0.05, ** p<0.01, *** p<0.001).

5. CD3"/CDAY" MIZ Z0f D|X|= sk

#Zbel| A He|dk A £22E CD3'/CD69" A=
2 2R3 Az A7 D2z w2 o
ol st AT G4 A=(p<0.001,
p<0.01, p<0.05) 74 &7} vebskek(Table 6).
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Table 6. Effects of SJHDJ extracts on CD3”
/CD69™ Absolute Cell Numbers in Lung,
PLN and Spleen of OVA-induced Mice

C37/CD69" absolute cell numbers

Normal Control CsA SJHDJ
Lung 04 5.8 2.4 £ 33+
(x10%)  + 0.1 £03 0.0 0.37%**
PLN 23 10.1 47 + 41 +
(x10) +03 +13 2.2% 1.2
Spleen 1.5 51 2.0 £ 33+
(x105) =+ 0.2 £ 01 0.6%** 0.9*
Normal, Control, CsA and SJHDJ were listed in
Table 2. Data were expressed as mean = SE (N=5).

Statistically significant value compared with control
group data by ttest (* p<0.05, ** p<0.01, *** p<0.001).

6. CDA*/CD25* MZ 20f O|X|= A&t

7oA Be)gt A xEeA CD4/CD2B" AME
2 ZA A3} v A 2Tl vlste] A
Fol A A E=(p0.05) F7F 237 Yebd
A D2 A e 2T v]ske] A
oM 7k e f-oA > ALl (Table 7).

o o

Table 7. Effects of SJHDJ extracts on CD4*/
CD25" Absolute Cell Numbers in Lung,
PLN and Spleen of OVA-induced Mice

CD47/CD25" absolute cell numbers

Normal Control CsA SJHDJ
Lung 0.7 09 13+ 1.2
(x107)  £01 =04 0.0 0.3
PLN 2.8 2.0 38 31+
(x10%) =05 £ 0.6 0.1%* 0.4
Spleen 0.9 0.3 0.7 15+
(<106)  +00 02  +02 0.5*
Normal, Control, CsA and SJHDJ were listed in Table
2. Data were expressed as mean + SE (N=5).

Statistically significant value compared with control
group data by t-test (* p<0.05, ** p<0.01, *** p<0.001).

7. B220"/IgE" MIZ 0f O|X|= gk
H A oA He|st Mz XRE B20 /IR AE

5 AT 23 TP zAAME dxLe ¥



o
_8.,
l'ﬂ_,

‘%oﬂfﬂ o4 = (p0.05) 3 EH7}
vehdy, w43} A A E dizgel nlste] A
Ztastel) Soale gjaiv} (Table 8).

Table 8. Effects of SJHDJ extracts on B220°
/IGE™ Absolute Cell Numbers in Lung,
PLN and Spleen of OVA-induced Mice

B220"/IgE" absolute cell numbers

Normal Control CsA SJHDJ
Lung 0.6 10.3 32+ 7.6
(x10") 01 05 L3¥*%  + 28
PLN 0.3 6.7 1.8 + 1.9 +
(x10™) 02 +17 0.2+ 0.6*
Spleen 1.7 7.7 32+ 5.4
(x10%) +02 +16 0.5** + 1.0
Normal, Control, CsA and SJHDJ were listed in
Table 2. Data were expressed as mean = SE (N=5).

Statistically significant value compared with control
group data by t-test (* p<0.05, ** p<0.01, *** p<0.001).

8. CD3e™/DX5" MZ 0| O|X= H&

A7 g HEAA CD3e’/DX5" HE
S 54T A3 A 22 IA, A o
z7ol Hlste] AFZAAM FoA A= (p<0.01
p<0.001. p<0.001) 74 &37F vrebek(Table 9).

Table 9. Effects of SJHDJ extracts on CD3*/
DX5" Absolute Cell Numbers in Lung,
PLN and Spleen of OVA-induced Mice

CD3"/DX5" absolute cell numbers

WT  Control  CsA SJHDJ

Lung 0.2 2.7 0.8 £ 11 =

(x10°) £ 01 £ 0.6 0.1 0.0

PLN 14 5.0 1.6 £ 1.8 +

(x10°) £ 00 £ 0.7 0.8%* 0.1%**

Spleen 0.9 4.9 15+ 20

(x10°  + 0.3 £ 0.5 0.0 0.5%**
Normal, Control, CsA and SJHDJ were listed in
Table 2. Data were expressed as mean = SE (N=5).

Statistically significant value compared with control
group data by t-test (*p<0.05, **p<0.01, ***p<0.001).
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