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The Effects of Trichosanthis Semen Herbal-acupuncture in
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Objectives : The aim of this study was to investigate the effect of Trichosanthis Semen Herbal-acupuncture(TS-HA) at
Joksamni(ST36) on ovalbumin-induced asthma in mice.

Methods : C57BL/6 mice were sensitized and challenged with ovalbumin(OVA) once a week for twelve weeks. The
experimental group was treated with 1% concentrations of TS-HA at Joksamni(ST36) three times a week for the last eight
weeks.

Results :

1. The weight and total lung cells of the mice in the group treated with TS-HA decreased significantly compared with

those of control group.

2. Total leukocytes and eosinophils in Bronchoalveoler-lavage fluid(BALF) of the mice in the group treated with TS-HA

decreased significantly compared with those of control group.

3. Eosinophils in BALF of the mice in the group treated wtih TS-HA in photomicrographs decreased significantly

compared with those of control group.

4. According to histological analysis of lung sections, adhension of collagen in TS-HA decreased significantly compared

with that of control group.

5. The concentration of IgE, 11.-4, IL-5 in BALF and IL-4, IL-5, IL-13 in serum of the mice in the group treated with

TS-HA decreased signiﬁcantly compared with that of control group.

6. The number of Gr-1/CD11b’, CD11b*, CD3¢/CCR3*, CD4*, CD§* CD3e"/CD69", CD237/B220" cells in the lungs

of the mice in the group treated with TS-HA decreased significantly compared with those of control group.

Conclusion : These results suggest that Trichosanthis Semen-herbal acupuncture at Joksamni(ST36) done on C57BL/6
mice is effective in part in relieving OVA-induced asthma in C57BL/6 mice.
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1. Lung weight

Lung weight7} OVA-TS-HA(OVA inhalation and
TS-HA)TS 0.387go.2, WTZ9 0.382g2} A<
Ztol7F f1la, OVA-controli] 0.704g, OVA-
Needle-prick¢] 0.613gel B8} $-2]43(P<0.01) %
A 7254 cKFig. 1),
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Fig. 1. Effect of TS-HA on lung weight in mice with
OVA-induced asthmatic mouse lung weight.

Values represent the means+ SEM of 7mice(**: p<0.01).

2. Cell count

(D Total cells in Lung

oMo & AE 47} OVA-TS-HAZLE 63.7x
10°2, WT9] 57.5x10° Kt} 27+, OVA-control
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29] 169x10°, OVA-Needle-pricki9] 161x10%]
H]3) 2 4(P<0.01) A ZAFTHFig. 2.).
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Fig. 2. The number of total cells in OVA~induced asth-
matic mouse lung tissue.

Values represent the means = SEM of 7mice(** : p<0.01)

® Total Leukocytes in BALF

BALF)| A4 ¢] Total Leukocyte7} OVA-TS-HAT
& 213x10°0.2, WIz9] 17.9x10°Kt}t 271387,
OVA-control#¢] 119.0x10°, OVA-Needle-prick
9] 98.5x10°0) wia) wj$ Ho(P<0.001) UA 7
2 FckFig. 3.).
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Fig. 3. The number of total leucocytes in bronchoa-
Iveolar lavage fluid(BALF).

Values represent the means + SEM of 7mice(***: p<0.001).

3 Eosinophils in BALF
BALFo} A 2] Eosinophile] OVA-TS-HAT& 1367
2, WT29 24384 7181, OVA-control#9)
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416.7, OVA-Needle-prick2) 402.00] =3} $24
(P<0.01) A A3 cHFig. 4.).
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Fig. 4. The number of eosinophil in bronchoalveolar
lavage fluid(BALF).

Values represent the means < SEM of 7mice(**: p<0.0l).

3. Photomicrographs of Eosinophil in BALF
OVA-controli % OVA-needle-prick@ ol A=

Eosinophile] t}gko 2 #&H 3 om OVA-TS-HA

o A= Eosinophilo] #3174 74 tHFig. 5.).

Fig. 5. Photomicrographsioriginal magnification, x400) of
BALF cytospins from mice.

4, Histological analysis of lung sections
OVA-control 2 OVA-needle-prickd ol A=
collageno] 3o tEFoz R3] e Aol
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Fig. 6. Histological analysis of lung sections from mice

5. ELISA analysis

@ IgE in BALF

BALFjA IgE¢ &3 %7} OVA-TS-HAT S
0.146Abs =, WT£2] 0.098AbsRH T} Z713111, OVA-
control2] 0.724Abs, OVA-needle-pricka 2} 0.620
Abso] ¥ §9)4(P<0.01) YA FAHATKFig. 7.).

B1gE level in BAL Fluid

rh

1gE level in BAL Fluid(A 450)
<
(9.
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Fig. 7. The level of IgE in bronchoalveolar lavage fluid
(BALF).

Values represent the means + SEM of Smice(**: p<0.01).

@ IL-4 in BALF

BALFolA 1L-49] E345%7} OVA-TSHATZS

0.072AbsE, WTT9 0.069AbsHE T} Z7}g)ar,
OVA-control:2] 0.217Abs, OVA-needle-prick+2]
0.129Absol ®laf) 7+H2=(P<0.05)3 tHFig. 8.).
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Fig. 8. The level of IL-4 in bronchoalveolar lavage fiuid
(BALF).

Values represent the means = SEM of Smice(*: p<0.05).

@ IL-5 in BALF

BALFIA IL-5¢] &#%7} OVA-TS-HAT-S
0.185Abs 2, WT-2] 0.164AbsH T} Z718)31, OVA-
controli#¢] 0.358Abs, OVA-needle-pricks+2] 0.314
Absel| Hlg} £-9]4(P<0.01) JA FAHATHFig. 9.).
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Fig. 9. The level of IL-5 in bronchoalveolar lavage fluid
(BALF).

Values represent the means+ SEM of Smice(**: p<0.01).

@ IL-4 in Serum
Serumo) A IL-49] &3%7} OVA-TS-HAF
0.054Abs =, WT-2] 0.050AbsH.t}h Z7}31a1, OVA-
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control ¢ 0.312Abs, OVA-needle-prick-2+2] 0.171
Abso]] Hl8] ¢ &2 3(P<0.001) YA FAFc
(Fig. 10.).
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Fig. 10. The level of IL~4 in C57BL/6 mouse Serum.
Values represent the means + SEM of Smice(***: p<0.001).

® IL-5 in Serum

Serumol A IL-59] FFE7} OVA-TS-HATS
0.269AbsE, WT+ 9] 0.191AbsE.t} F7}3051, OVA-
controli* 2] 1.018Abs, OVA-needle-prick 9] 1.027
Absd]] H8] #-214(P<0.01) A A FCKFig. 11.).
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Fig. 11. The level of IL-5 in C57BL/6 mouse Serum.
Values represent the means = SEM of Smice(**: p<0.01).

® IL-13 in Serum
Serumol|A IL-13¢] &3%=7} OVA-TS-HAT 2
0.343Abs =, WT9] 0.390AbsE.C} 714331, OVA-
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controli7-¢] 0.760Abs, OVA-needle-prickt2] 0.724
Absdl] 813} 52 Al(P<0.01) A ZAFTHFig. 12.).

B81L-13 level in serum
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Fig. 12. The level of IL-13 in C57BL/6 mouse Serum.

Values represent the means + SEM of Smice(**: p<0.01)

6. FACS analysis

FACS¥A¢] 98] 2 MEE A3ttt

@ Gr-17/CD11b" cell number

Gr-1'/CD11b" A E54E OVA-TS-HAT-S 9.1 x
10°2, WI9] 3.7 x 10°5.t} 271313, OVA-control
9] 44.4x10°, OVA-needle-pricki9] 42.9x10°]
ws] 723tk CD1lb+ M EZ4E OVA-TS-HAF
& 203x10°2.2, WTZ9 133x10°Kt} 27183,
OVA-controli£ 8] 91.4x10°, OVA-needle-prick#¢]
80.3x10°0) W& 7+AFcHFig. 13.).
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Fig. 13. Effect of TS-HA on Gr-1'/CD11b" cell number
in OVA-induced asthmatic mouse lung.



@ CD3e/CCR3" cell number

OVA-TS-HAZL 193x10°0.2, WT#9] 124x
10°2.} 2718031, OVA-control22] 83.4x10%, OVA-
needle-prick7-2] 71.7x10%| Bl3) 7023 chFig. 14.).
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Fig. 14. Effect of TS-HA on CCR3" cell number in
OVA-induced asthmatic mouse lung.

® CD4" 2 CD8" cell number

CD4" NE4= OVA-TS-HAZS 163x10°2, WT
9] 12.2x10°Kt} 271311, OVA-control 2] 52.8
x10°, OVA-needle-prick9] 46.4x10°0] n]3) 7+A
Atk CD8" M ¥4 OVA-TS-HATL 6.6x10°%,
WT#S 4.6x10°8t} 271803, OVA-controlZ2]
22.6x10°, OVA-needle-pricki™2] 20.7x10°¢] H3]
23 cHFig. 15).
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Fig. 15. Effect of TS-HA on CD4' and CD8 cell num-
ber in OVA-induced asthmatic mouse Iung.

@ CD3¢"/CD69" cell number

OVA-TS-HATL 109x10°2, WTF9] 6.0x10°
wr} 2783, OVA-control#2] 36.3x10°, OVA-
needle-prick 2] 33.4x10°] ¥}3] 7HAFKFig. 16.).
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Fig. 16. Effect of TS-HA on CD3e’/CDB9" cell number
in OVA-induced asthmatic mouse lung.
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s, # 22L Qs collagen 7)) BF
AL E B@shEe}h 3 ELISA analysisS £3}]
BALFY| IgE, IL-4, IL-59}, serumu)] IL-4, IL-5,
IL-139) Enge =33tgon], FACS analysisS

E3}o] Fu) Gr-17/CD11b", CD3e/CCR3", CD4" &
CD§’, CD3e'/CD69" M X455 ZA 59t

#He] EAE OVA-controliZe 0.704ge)lol,
OVA-TS-HAT2 0.387g=2 #2X(P<0.01) A 7
A3t HFig. 1). #9} A#EZrke Ho} 7)axel
FSOZ collagend] F/do] ojFolxl AR A%
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v MECERC] 715y 7199 Az )
collagen®] 34de] Aolx AF3te] AL AR 3}
© ASFE Alg gt o)e 2 HAME g
A=), ¥ 23 daste #E5 A7} OVA-
control o] = collageno] F ol tgko g Hz
o] e Aol #AFHALH OVA-TS-HATA
£ collagen?] H-zro] A A 743G cHFig. 6.).

7o) & A X4 OVA-controli# 169x10°%.0.
1, OVA-TS-HAT-S 63.7x10°2 §2]4(P<0.01)
YA ZAATHFE. 2). HY F AEFT BoE
AL vk AXE, S, gu, A AE Fo B
%_4 oA og%;a Hia]E ?___1071 ,q]ji_l:_o] z/\l
24350 71my 713, Hel Bo] Az, Fhy
oAdthkes A& guditt. wEd B AFex
OVA-TS-HAT S #Hu & AZF ae NEC
#ol R EEoA AW WS Hxe F7 2 F&
< A3l AR Alsdn

BALFU2] & leukocytedE OVA-controla-&
119.0x10°0]91 2.1}, OVA-TS-HAZL 21.3x10°2. 2
W 494 A (P<0.001) A TKFig. 3.). BALF
2] eosiniphil® OVA-control#& 416.70]%]. 0.1}
OVA-TS-HAZ-S 136.72 §94(P<0.01) QA 7
2P HFig. 4). ojHF 3TY TAv BALFE
HA3ke] B3 photomicrographsd A= B¢l e}
(Fig. 5.). 3AEe 71BAA YA A wkgo) #
sl #A An ATE wAA TAL AR

o W X

& =EANFOEN 7% BHEA
wpebs 2 APolM OVA-TS HAE_LE] A %
leukocyte=2} eosiniphil®] 7hhve [NE{-ZEH)
U G5l mE S dAske ASR Als
Z1=3

ELISA 34147, BALF|A IgE¢] &)@ OVA-
controlT-& 0.724Abso] 2.1}, OVA-TS-HA T &
0.146AbsE 9 4(P<0.01) YA ZAHD, 1L-49
Yl e OVA-control& 0.217Abso)1 21}, OVA-
TS-HAT-L 0.072AbsE 7+A 3 0.1 (P<0.05), IL-52]
Hd-e OVA-controlit-& 0.358Abso] gl o), OVA-
TS-HAT-S 0.185AbsZ 49 A4(P<0.01) QA 74
ckFig. 7, 8, 9.).

Serumol| 4] IL-42] ¥ OVA-controli-2 0.312
Abso]2l o1}, OVA-TS-HAT-S 0.054AbsZ uj$
F94(P<0.001) A A, IL-59] #EL OVA-
controliZ2  1.018Abso|31 01}, OVA-TS-HATS
0.269Abs=. 9] 4(P<0.01) YA FAaglow, IL-13
9] Y& OVA-controlF& 0.760Abso] o1},
OVA-TS-HAT-& 0.343Abs2 42 3(P<0.01) A
22 chFig. 10, 11, 12).

IgE A& BAPN= 6‘%%1] A A 9% 3
AA 2 Th XY =Fo] Fedjrh ¢4 Fdd
wEFo] A IgE A7} vt X x¥e| 2
A3A Ha, 2& Fho AxFA =HdE vt A
F EdoA 52 IgedA| 9} o] ARt Hl
E‘_ M EZ2EE histamine 52} g =7]9ks E4 o]
LD} T3 IgBe 718F A oA Y™
o 93 d8E 3 AW vHA] EFF
N8 g, 1A Fo] T 4 UAxF 8
v 83 A98E v, NS ke A%
slAE o2 IgErt @AA Frh .

IL4E FA719 B AXE 8435 st ¢ vt
$817) 4A S5 IgE At 27H™  heavy
chain isotype®.Z B A E7} ARHE AS AF3
W, T X 53] Th2 A ¥ thg A% 2 £3} <1
Ao}, VCAM-1 59 %2 #21e] &S 25314
Y, qdsly, Fabpe) A3E S8 L3¢
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o

b Ahgsta] wink Az o] A2 ggS
it} IL-5v 849 A3 #3185 A3, A
g AR AF NAFE SY F UEE B
3 Atk 3 IL-2, 149 37 B AlXe) 2
gl AL AP IL-138 8458 T A
FoA FAHE Doz IL49 FAISHA ti4
AEAA FAE5AE-S 3, B AX 752 24
e AdEe 3y st Bilel AEdF B
ogste] LEl=7) AN 83 9TL FP

wha] B AFo)A BALFUY ) IgE, 114, IL-59
serumu] ¢} IL4, IL-5, [L-139] OVA-TS-HAZ-ol|A]
OVA-control7 Xt} 24 QA Eulgfo] A4
Ao AL MBI mEoE Q13 d=4
AEel F7 48t dAH e 2 Rl
gio] i A7t lgE vepdoin & 5 ioh

£3] Serumu}9] IL-4& %Sy, Zasmy”
MEgEE”, WEEE Y A7 ) Fedx)
AaPed, NECEGHOl B Al¥e 23, T A%
o] 843 2 34 2 vjuk XY 48 25
IL-49] E¥E JASe Ago] A7|F LdErT
ERAQA AoF el

FACS ¥4 A3, Gr-17/CD11b" AT 5= OVA-
control & 44.4x10°0]9 0.1} OVA-TS-HAZ-&
9.1x10°2 ZHAaF 3, CD11b* A ¥5E OVA-control
FL 914x10°0]91. 01} OVA-TS-HATS 20.3x10°
2 ZhAgrhFig. 13.). Gr-12 gramilocyted] B3,
CDlibe MMEES FMac-1)2XA, JZ7, ty
Axe] FHAM FE=, T377) RARYE i
A% o RS ZsA f3ele dAzgoz
WAEEH Gr-1'/CD11b" ¥} CD1Ib" A X9
#eg B o MECEH) 5479 By AT &
Zo) g AARFo2 FUHE RS B2AE
Ao 2 Alggrh

CD3¢/CCR3" M| ¥4 OVA-control & 83.4x10°
o]gl o1} OVA-TS-HARE 193x10'2 ZHA g}
(Fig. 14.). CD3+= T A XA @3 = FHER o]
H% CCR3E 347N 743 84 Jdehda, &
A7), Th2 AE, HEEAY 75 A4 A

o

ox A
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Rolo|, Fikre] GAslel i) slo] Boisie
o2 BAu”. ueby REC¥EC] sA75 72
A9 43 2 gAYHE ZAaAe AeE AB
Lal=3

CD4" M EFE OVA-controlit-& 52.8x10°0)%)
21} OVA-TS-HAZL 163x10°% 7+2§on CD8'
A Z 4= OVA-controlZ-& 22.6x10°0]91. 21} OVA-
TS-HAZ S 6.6x10°2 723 thFig. 15.). CD4s}
CD8L w5 MEfZ £ 7led A2AT] 4
¢ 39 F 7 F8% NS e, BEF T
AE] 84 4 AAE JedlE A7 He Ax
ojt}. welA A EEo)AH 2] CD4™ R CD8+ AESF
o Zae dEA WS dolE WY AE F T
HEQ ZF2E vkt

CD3e'/CD69" A 4= OVA-controli& 36.3x
10°0]g1.01} OVA-TS-HAZ-L 10.9x10°2 7HAagch
(Fig. 16). CD3+= T AE REESRFE, THET
g FEAd Fdo] AFE ATE AE go =z
Agsln”, CD69E @43t B A} T A, of
2 ME, NK Ao Hm8F". wheba NE -
o] T Axe] FA3lE FaA7lE A= Alsgch

ol 4ol d¥AAE FTHNY MECEHOCI T Al
o} 84S At EF L cytokine? IL4,
IL-5, IL-139] E8]E ZAAA B Al¥9 &43519
IgEe] AArE JAS e, TAe £319 A4S 9
Aste] Rl FEF ARE Y=g &5 I
BCHE O 933 848 53¢ A&¥U A
771 2% Ao Agdn

A

V. & R

MEC o] Ovalbumine 2 f248 o 27
e 2d A3 viXe 9ge golry] g In
vivo 48E 53 tg 22 FES A9t
1 w9l BAs} F AX £8 3% An, 927

of Hlgle] TS-HA AN HEISANGG

P<0.01, P<0.01) Z+23}3ckh
2. BALFW9] % leukocyteS} eosinophil& =43



A%, izl Histe] TS-HA HAF A HiE
HA(Z 2} P<0.001, P<0.01) 743kt

3. Photomicrographsoll A Wzl E FAMET}
tgo g #EEglon TS-HA Hx|Fdde &
A7 @AEHA Ak

4. ¥ 23g GAste] #F&S A, dzFdrs
collageno] Z & o] t}zko g B0} gl Aol
#RE o TS-HA HX T A collagen?]
Hato] HAeHA At

5. BALFU9] IgE, IL-4, IL-59} serumue] IL-4,
IL-5, IL-13& &3¢ A3 dxzFd vy
TS-HA AxF) A BE3IA(ZZ) P<0.01, P<0.05,
P<0.01, P<0.001, P<0.01, P<0.01) 7423} ch

6. FWe] Gr-1/CD11b", CD11b", CD3e/CCR3’,
CD4", CD8', CD3e'/CD6Y”, CD23/B220" AL
TE 53¢ 29, &zt Hlste TS-HA X
TAM BEIA Fasah

o4 AE Kol NE(ZEFL ovalumin® &
e AF 9 wmEd FET Aoz AlgHn ¢
o2 o g X430l At "aslE Alg
Ak

SEIR

1. AZgelnoigt AANZet R A AN
A AA%; 1999, p.119-28,

2. FHTR, AT, RBITRARE. AL olEs1;
1999, p.105-12, 162-5, 187-202.

3. Aedigte o#diE A 3F71% Ae AE
tiehi SE3; 1994, p.231-7.

4. A& A 9. AR d A 173 AL gl
2002, p.602-15.

5. 8F. TR AL YHAFSAL 1999, p.1247-
64.

6. ZYT. HKRESEAE L IRk E RO
Allergy % H 29 379 BALFUW HIAE &
3 IgBol W= 4% Z3digtn vghd v

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

AVBFS) w5, 2003.
89, 7|BARABANA B EH TR 92
A f53 @ g2 Cytokme°ﬂ vAlE 9E 33

et e AALEHS] =R 2003.

F9A, 7)1 HA A2 ﬂx}oﬂﬁ hngk REREA] 2 0l
WE IgE, 34 ¥ Cytokine?] ¥3}. tjjgh-ahat
U783 2] 2003;24(4):747-58.

CARE EFRBI N UEREREC] Ed 27

42 = 8379 BALFY wWeldZ ¥ ¥%
IgBol| m2|= F3 ZEuistal sk Hhabst
Q=5 2001.

AL I Kol Asthma model 119
Cytokine IL-4, IL-5, IL-69] ®]X & <338F theh
sh aela) ). 2000;21(1):31-8.

vlod 4= OVA-induced Asthma Mouse Model-$-
o] &3 FEIEEEH O el WS FE. A}
A A 20

R

i) H%%’E. ﬂlﬂﬂlﬁ}ﬂ EH?% “/‘}"EHLI. 2004.
HET. FEEERS] mE 2 R vXE B’

By Hge. diddistn digtd AAE =R

2004.

AYT. M) maE B REEECR
of Be Easry P DIAUIST skl A4}
=8 2004.

2. WEgEgEe] wmENH 2 RERERR
o) hE EEA AT hATSL Ik A}
89l =5. 2004.

CEREEE PR ELEEEDEERTNE
RISON’S ¥}l A& MIP; 2003, p.1500-8.
AzelAus QATSH. JHAG,. Mg &
ujo}sl; 2002, p.392-3.

Middleton E, Jr, Ellis EF, Yunginger JW, Reed
CE, Adkinson NF, Jr, Busse WW. Allergy
principles & practice 5th edition. St. Louis:
Mosby; 1998, p838-58.

g A 2 GH=r)E. A4S g7
A KL TASTAL 2002, p2l-4, 31-44,

561



ME{ 80| Ovalbumin-induced Asthma Mouse Modeloll o]l

20.

21.

22.
23.

59-67, 237-56, 279-91.

Frigas E, Gleich GJ. The eosinophil and
pathology of asthma. J Allergy Clin Immunol
1986;77:527-37.

olFZ. ATt HY. ZY d sFUAE
1999;46(1):5-16.

REFH 9. REE. A& kit 1991, p.461-3.
BRF 9. A AAH FA4S A Qi

SR8 A& AL 1994, p.586-8.

24.

25.

26.

562

aigrepsts). AW Alg AFA. Mg uigt
oba18}3]; 1999, p.17-9, 87.

ek ets]. FAA Y-8 1. Mg tid
oF218}3); 1997, p.1-2.

Frak A, T&-F 9. PathophysiologyZ o] 3]
sl W4e partl EHAS ML A 2002,
p.69-71, 78-9.

— 2/
T ¥E

27.

28.

29.

30.

3L

32.

33.

Nicholas W. Lukacs. Role of chemokines in the
pathogenesis of asthma. Nature review: immu-
nology; 2001, 108-116, 2001.

Fok A ZAT 9. Pathophysiology® o}3) 3}
© W8t part7 WY - G 271HE A& A,
2002, p.5-12.

el gets. dageas. e nejds;
2001, p.417-22.

ol¥d ¢ Wy o g =75t B A
o ST 1999, p.19-29.

A 9. Y wosh M 11393} 1998,
p.163-77.

Roitt IM. Roitt's Essential Immunology. Black-
well Science; 1997 p.95, 201-21, 363-7.
HAE |gsh A& el esh; 1994, p3, 8,
25, 26, 28, 31, 32, 134.



