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The Effects of Eriobotryae Folium Herbal-acupuncture at
ST36 on ovalbumin-induced asthma in C57BL mouse
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Dept. of Acupuncture & Moxibustion' and Meridian & Acupointz, College of Oriental Medicine, Daejeon University

Abstract

To study the effects of EF(Eriobotryae Folium) herbal acupuncture on asthma, we injected
EF-HAS into Jok-samni(ST36) of C57BL/6 mice

Objective : The aim of this study was to investigate the effect of EF-HA(herbal acupuncture) at
ST36 on ovalbumin-induced asthma in mice

Methods : C57BL/6 mice were sensitized and challenged with OVA(ovalbumin) for 12 weeks(once
a week). Experimental groups were treated with concentrations(1%) of EF-HA at Jok-samni(ST36) for
the later 8 weeks(3times/week).

Result :

1.The weight and total cells of lung of the mice group treated with EF-HA decreased
significantly compared with that of Control group.

2. Total Leukocytes and Eosinophils in BALF of the mice group treated with EF-HA decreased
significantly compared with those of Control group.

3. The sticking of collagen on histological analysis of lung sections, the mice group treated with
EF-HA decreased significantly compared with those of Control group.

4.The concentration of IgE, IL4, IL-5 in BALF of the mice group treated with EF-HA decreased
significantly compared with those of Control group.

5.The concentration of IL-4, IL-5, IL-13 in Serum of the mice group treated with EF-HA
decreased significantly compared with those of Control group.

6. The number of Gr—1+/CD11b+, CD3/CCR3", CD4', CD§’, CD3e"/CD69" cells in the lungs of
the mice group treated with EF-HA decreased significantly compared with those of Control group.

7.The cytokine’s manifestation of mRNA of the mice group treated with EF-HA with RT-PCR
decreased significantly compared with that of Control group.

Conclusion : We conclude that EF-HA is effective on OVA-induced asthma of C57BL/6 mouse.

Key words : OVA-induced asthma, Eriobotryae Folium, HA(herbal acupuncture)
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2. Bk

(1) In vitro

Mol e A g o 23S &
Al Agdst T collagenaseS 7}8to] shaking
incubationg 53 AEXE Hstqct. E3)
W Mo rIL-3/IL-5& 7}3}3 incubationd}o]
243t A F o st Az okAHS st
o 48 AJZF B¢t #gF AR #AIFAE S

A#A FACS R3¢t}
2 In vivo

1} Asthma mouse model

AY 1 ZA 200 w2l OVA/alum(500 ug/mb)
2, 2, 3R 0= 100 W OVA/alum (500 ug/mb)
S A7 2o Eoiipdtart 4 FAdE
ul3 o] 100 w2l OVA/alum (500 ug/ml)-&
NN =R1)st A} 5-8F /71 A = 25 ng/m <]
OVA/PBS 40 w-&, 9-12F #4712 5 mg/mi 2
OVA/PBS 40 @0-& air compressors ©o}-83}o]
30 270 F 3 3 EgAHAG

2) Classification of experimental ani-
mal groups

AP FEe 79t E 1#22 319 Normald,
Controlit, Needle prick+:, EF-HAW 5 442
2 Yok Normali#2 o ARz 313
2%k, Controlit2 M4 ¥ & opfd X%
L ahA] ghgtth. Needle pricke-& H4s {3
St ZAHe|(STI0O 4718 A & ZA A

ko)
5
Astgck. EF-HAZS M4 £3% % 249

Alodx| o HexEHslof 0jxl= I

Fig. 1. OVA-induced mouse asthma model

EF-Herbal Acupuncture
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pm— OVA Hhaion OVA Feion
WMD) ot (0 vy, agfa (30inzy, 3
3tines/ueel) timesneet)

(ST36)ell 1 %2 vlatg A A(100 w)S =Y
39t} Needle prickAh=- 9 vlghg Y& 5
AR 12 A7 8 F7+ 5 3 3] AYskAct
(Fig.1).

3) Bronchoalveoler-lavage fluid(BALF)
Isolation
NS PHHY F EAE AW = FAL]
S AYstn BOR Bol 1T T 10%
FBS/DMEM mediume 3 2] 3 AA &8}
pils

4) Photomicrographs
Ha)g BALFE A|&si4 Cytospin centri-
fugee] 1,000 rpm o2 587 44 EIst] 1
AAZl & blood smears staining set(Merck,
Germany)E A8l FAE F7] FollA
A2 A 7] & Bright microscope (Nikon, Japan ;
x400) 5 &7kt

5) Histological Analysis
%212 Masson’s Trichrome €& 3}¥c}
Hz2 o] 47 Cryotomeg ©|8-3tof FAZ 3
% Masson’s Trichrome stain system (Dako,

Japan)& AHg-ste] HAEHATH

A

6) Fluoresence activated cell sorter
(FACS) Analysis

AR ONA e ¥ 23 2A das &
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collagenaseZ 7}8}9] incubationg 53l £2]3l
W Hzo] BAFAHE wHSAIA Flow cytome-
ter®2 HA35}9ch

7) Enzyme-linked immunosorbent as-
say(ELISA) Analysis
ELISA Kitg& AHgste], oA &=
BALF®} serumo] 4 Z+ cytokine®& &334
t}. 3jcytokine A7 ZHE 96well plateo]]
BALF ®% serum® 7138t ¥r-g A7l & 4 ¥
AAstgct. 1 % biotino] E4% 3dcytokine
FAS 7tskel wbg A7 T 4 W AAST o
710] straptavidin-HRPE 7}8}o] Elisa-reader
2 olgstel H3eqc

8) RT-PCR(Reverse Transcription-Po-
lymerase Chain Reaction)

@ Total RNA2] #h
7+ AEFY AFA dold #H =FHE

homogenizerE ©]-&3le] EH3 & RNAzolB
(Tel-Test, USA)S ©]-83}9] total RNAE 5
23l9tt. 323 RNAE= DEPC(Diethyl Pyro-
carbonate)= &g 20 w2l FHeol &3l
7 AFstn, RNAE 918t7] $1ste] RNA 4
ug& EtBro] £°]%l+ formaldehyde buffergl-
o] 70 ColA 1087t denaturation Al &
formaldehyde® W& 15 % agarose gelo] lo-
ading dye®} #7 loading 3o} 1 F& =elst
g}, 8213 RNAE RT-PCR(Reverse Trans-
cription - Polymerase Chain Reaction)ol] A}-&
st

@ cDNA A%
ul-g-o Zu|d total RNA 3 ugoll 3
75 ColA 108 <t denaturationA]
o] denaturated total RNA 3 ugoll 25 ul

xildy
0..0..
=

ol

1
d

o
=
L.
-
73,

©] 10 mM dNTPs, 1 0¢] random sequence
hexanucleotides (25 pmole/25 uf), RNA inhibi-
tor24 1 w09 RNasin(20 U/up), 1u09] 100
mM DTT @ 4 9 5xRT buffer(250 mM
Tris—-Cl, pH8.3, 375mM KCl, 156mM MgCR2)&
st 3, 1 weol M-MLV RT(200 U/u) & A
s1gt | DEPC Aeld 2348 datel 25 ¥
Y7t 20 w7k HES ek ol 20 wel W
e & A4S 5 YAREso 37T T F2
2zold 60 B o WHSAA first-strand
cDNAZ A% o+g, 95 TolA 10 & T4 3
23te] M-MLV RT& 2&43A7]13 FA &
coz 7t o]|2A WAool A first-st-
rand cDNAX PCR(Polymerase Chain Reac-
tion)ol] A&t

® ¢DNA®] PCR 5%

PCR-2 Primus 9 Legal PCR system(MWG
, Germany)Z ©] 839 #3stct. W& °l
o) 3AdE 1 w o} first-strand cDNAE F3d°
a2 Agstgch Fgo) tigk g -actin, IL-4,
IL-5, I.-13, IL-18, TNF-a o] g sense
primer (20 pmole/uf)®} antisense primer (20
pmole/ut)E EF3] 1 wE 73k, oAl 3
25 mM dNTPs, 3 u¢ 10xPCR buffer (100 mM
Tris-HCl, pH 83, 500 mM KCl, 15 mM
MgCl12) @ 0.18 u¢ Taq polymerase (5 U/ul)E
A713 o HF 297} 30w HEE BEER
222 7}3l3 predenaturation; 95 T, 5 &
denaturation; 74 C, 5 &, annealing; 55 T, 1
Y elongation; 72 T, 1 £& 25 cycle® ¥
postelongation—Q- 72 CollA 3 B e AL
2 PCRE 433t9tt. 24 PCR productsi= 20
WA 1.2 % agarose gelo]l loadingsle] 50 V. =
AdA 30 87+ A7) G53te] Ak
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Fig. 2. FACS analysis
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3 1 e
@ .
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-] -]
@
Y B
8 . ok o
o 10° 10t w0t et

B220
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Normal : Normal C57BL/6 mice.

OVA-Control : OVA-induced asthma lung cells.
OVA-EF-HAS(1%) : OVA inhalation and EF-HAS(1%).
OVA-rIL-10 : Positive control.
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Fig. 3. Lung weight

1 BLung Weight

Normal Control

Needle-prick EF-HA
OVA

3. Sl

S A& Student’s t-test2 s}ttt

mZz =

1. In vitro

1) FACS analysis

@ Granulocytes/lymphocytes popu-
lation(%)
¥ M| F granulocytes®] H|-&o] Normalw
o A= 82 %0]Q. 21} Controli-of| A= 26.8 %
2 71893 EF-HASTEIAE 129 %= 3
438} H o (Fig.2).

® CD3e /CCR3"

CD3e/CCR3" Al 9] H|E-©o| Normalol Al
= 771 %ol 21}t Control#ol A= 922 %2
Z71et 9 i EF-HASF ol A& 75.3 %2 48}
A} (Fig.2).

® CD69'/CD3e"
# A % CD69'/CD3e’ 2] H]-&-°] NormalZ
A 104 %olort ControlZo A 468

4.0 &

%0°]9 3l EF-HASH#o A= 361 %2 Z4EHNY
3, CD69'/CD3e'¢] H|€& NormalZolAls
634 %0°]9 o1} Controlatof A= 349 %ol
EF-HASZ M= 405 %2 £713cHFig.2).

@ CD4" ¥ CDS8’

HAEZ & CD4" A=) Hv]-&o] Normalol
A= 351 %ol Control#ol A= 41.6 %
o]l EF-HASZoA = 326 %2 #4333k
CD8'9] u]2-2 Normalio]A: 319 %olgle
1} Controlo A= 20.1 %°]9l3 EF-HASH
A& 326 %2 Z7} HcHFig2).

® CD23°/B220"

HAEZ % CD23'/B220'9] H]&-o] Normal#
JHE 037 %o|et ControlZoAl= 1.59
%0] 1 EF-HAS# A& 1.02 %2 ZHAE S
tHFig.2).

2. In vivo

1) Lung weight

Hel FAE 4% 23 Controld2 Nor-
mal#o] H|3] F71st¥i, EF-HAF A=

]_
Controlit X o} 2] 4(p<0.05) YA LAasHach
(Fig.3).

2) Cell count

@ Total cells in lung

Controli+2 Normalie] H|3] F7}8t%aL
EF-HAZ2 ControlZiv} MES7 g8t
A (p<0.01) A} (Fig.d).

@ Total leukocyte in BALF

Controli#-& Normal#9] v]3] leukocyte?] 4=
7} 2718193, EF-HAZ2 Controlwto] u]3]
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Fig. 4. Cell count

250 ¢
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8O
5 2200
E&
P ©150
T3
= 5100
ce
50
Normal Control Needle-prick EF-HA
OVA
(A) Total cells in lung
500 @ eosinophil No. in BALF
15‘450
& 2400
j c
P § 350
£3 300
= ‘§ 250 |
E- 200 ¢
3 E 150 |
R <&00 |

o
o o

Needle-prick EF-HA
OVA

Normal Control

(C) Eosinophils in BALF
& 2 3} A) (p<0.01) 743 tH(Figd).

® Eosinophils in BALF
BALF9] &S5 Eosinophils®} 4+ Comtrol
+2 Normalito] ®]3] Z7iglil, EF-HAY S
Controlio] H]3lo] §23HA(p<0.001) FHA3
tHFig.4).

3) Photomicrographs of eosinophil in BALF

Controli#ol} 4= Eosinophile] t}& o2 T2
gl2lom EF-HAZ A ¥-& BALF A& Eo-
sinophilo] & &}A| 748t cHFig5).

4) Histological analysis of lung section

AAlolH| 2

[ B |

al

g
12
i
fok

ofof| OJx|

rr
02
oo

=

160
= qa0 B Total leukocyte cells No.
<~ in BALF
8 s 120
7
« = 100
%
'y 80
-]
o L
; g 60
=% 40}
s
[

Normal

Control  Needle-prick EF-HA
OVA

(B) Total leukocytes in BALF

Control ol A= collageno] Z3Zo|| tj&o=
Batgle] 9 o] TAEZen EF-HAY
X collagen®] Ezro] @AEHA T
(Fig6). -

5) ELISA

® IgE in BALF
Controlit-2 Normal#o] vlste] F7Het3l L,
EF-HAZ2 Controli-o ulste] {2814
(p<0.001) ZastHcHFig.n).

® IL-4 in BALF

Controli-& Normalio ®|ste F7ketgix
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Fig. 5. Photomicrographs (original magnifica-
tion,x 400) of BALF cytospins from mice.

Bova-controt

A Normal

Normal : Normal 1./6 mice.

OVA-Control : Ovalbumin exposure(control).

OVA-Needle prick :“OVA exposure and single prick
with an injection at ST36.

OVA-EF-HA : OVA exposure and EF-HA(1%)

at ST36.
EF-HA—TL-?: Controlzo]l Hisle] {2314
(p<0.01) 723 ATHFig.7). '

® IL-5 in BALF
Controli& Normalz-o wsle] 718141l
EF-HAZ2 Control#d] v|ste] 89314
(p<0.01) Z2stgchHFig.7).

@ IL-4 in Serum
Controli-& Normal-oll B3l 73191,
EF-HA#& Control7-o] uigle] §2lstA
(p<0.001) ZAasHA K Fig.7).

® IL-5 in Serum
Controli-& Normalto| B]3le] 713} 1,
EF-HAZE Controlite]] vlste] 32314
(p<0.01) #AsHFcHFig. D).

Fig. 6. Histological analysis of lung sections
from mice

B ovAa-control

C OVA-Needleprick 1 OVA-EF-HA

® IL-13 in Serum
Control#-2 NormalZll u]gte] F7hsti
EF-HAZ2 Controlzo] ®lste]  {-2J3HA

(p<0.01) A3 cHFig.7).

6) FACS

@ Gr-1°/CD11b’

#HW Gr-1°/CD11b'¢} CDII'H|Z48 &
A3}, Controli+-2 Normal#ol H]3 7131,
EF-HA#2 Control#ol H|ste sttt
(Fig.8).

@ CD3e’/CCR3’
Uy} CD3e/CCR3" AZ & A% A,
Controli£-& Normalz-ol]l wv]d] 7131, EF-
HAZ& Controlo] w]3te] 743 rHFig8).

-

® CD4" ¥ CD8’
Hu CD4'Aj=et CDS' Al 5 A% 2
3}, Controli+& Normaldtel] Hl3| F7HRL,
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Fig. 7. ELISA analysis

@ IgE level in BALF
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Fig. 8 FACS analysis
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Fig. 9. RT-PCR analysis

Normal : Normal C57BL/6 mice.
OVA-Control :Ovalbumin exposure(control).
OVA-Needle prick : OVA exposure and single
prick with an injection
needle at ST36.
OVA-EF-HA1% : OVA exposure and EF-HA
(1%) at ST36.
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Th2 cytokine?! IL-4, IL.-13-& BN Z2& A=
3t IgE A& £714712%, STAT6(Signal
Transducers and Activators of Transcription ®
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(MDC) /CCL22, T-cell activation3(TCA3)/
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phil<=, #Y Gr-1'/CD11b'A| 4=, CD3/CCR3’
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%E ALz AEdn

Gr-1-€ Granulocyteo] @31, CDllbe= A EZH
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