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The Experimental Study on the suppression effect of Asthma and Immune response
improvement of Platycodi Radix Herbal-acupuncture

Chi-Young Park - Kwon-Eui Hong
- Department of Acupuncture & Moxibustion, College of Oriental Medicine, Daejeon University

Abstract
Objectives : The aim of this study was to investigate the effect of Asthma-depression and Immunoregulation with PR-HAS(Herbal-

acupuncture with Platycodi Radix infusion solution) injection at Joksamni(St36) on ovalbumin-induced asthma in mice.

Methods : C57BL/6 mice were sensitized and challenged with OV A(ovalbumin) for 12 weeks(once a week). The experimental

group(OVA-PR-HA) was treated with concentrations(1%) of PR-HAS at Joksammi(St36) for the later 8 weeks(3times/week). The second
experimental group(OVA-Needle prick) was treated with Needle-Prick at Joksanni(St36) for the later 8 weeks(3times/week).

Results : 1. The weight and total cells in the mice lung treated with PR-HA decreased significantly compared with that of control group.
2. Total leukocytes and eosinophils in BALF of the mice group treated with PR-HA decreased remarkably compared with those of control

group,

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

with those of control group.
" 4. The concentrations of IL-4, IL-5, IgE in BALF, and IL-4, IL-5, IL-13 in serum of the mice group treated with PR-HA decreased
significantly compared with those of control group.

5. The number of Gr-1+/CD11b+ and CD11b+ cells in the lungs of the mice group treated with PR-HA decreased significantly compared

with that of control group.

6. The numbers of CCR3+ cells, CD4+ cells and CD8+ cells in the hungs, and CD3e4+/CD69+ in the fungs of the mice group treated with

PR-HA decreased significantly compared with those of control group.

7. The mRNA expression of p-actin, TNF-a, IL-4, IL-5,]L-13 in the mice group treated with PR-HA with RT-PCR decreased

significantly compared with those of control group.

Conclusions : These result suggests that Platycodi Radix Herbal-acupuncture at J 0ksamm(St36) in C57BL/6mice may be an effictive part
OV A-induced asthma in C57BL/6 mice.

Key words : OVA-induced asthma, PR(Platycodi Radix) Herbal acupuncture, Joksamni(St36)
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1) In vitro

Aol 2E AFY d 2FE A Add 3
collagenaseE 7}3}] shaking incubationS 3] AT E
235 228 A A Eo (IL-34IL-55 7}3ted
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2) In vivo

(1) Asthma mouse model

AE 1535 2004 2] OVA/alum(500.g/ nl )<, 2355 9
= 100 OVA/alum (500ug/nl)S AF 9] E7}o] T
ip)3tth 4F A= w3 Fo] 10042 OVA/alum
(500ug/m) S 7| EEAGL)IAT) 5-8FA 7R = 2.5mg/
m OVA/PBS 404 <&, 9-12FA7AE Smg/nl &
OVA/PBS 40 & air compressorE ©]g3to] 3087+ 3
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(2) Classification of experimental animal groups

WERS Tl)2 1B02 shd, AAzNomal), B
FE(OVA-Control), N.PEHOVA-Needle prick), FEtHZEeAT
(OVA-PR-HA)E 422 Urolth IEF A (Normal)2
o}Fd REL A WRT, HEFHOVA-Contro) & Wy
B ZB T o1RY RET A Uitk NPROVA-
Needle prick)e ME& FHsty 5 4 (S36)
FANE FIA F FA AANA. FEEREHEFHOVA-
PR-HAYS il &8 F 5 SHEB6)9 1% £
B 1001 S A3t ch NP 3 ASHRgs>
S5FARE 12FA7A 857 & 33 Mg st

(3) Bronchoalveolar lavage fluid(BALF) isolation

AAE vHE F 29E €3 7= FAVIE AN
sty Loz Hol ZAT %, 10% FBS/DMEM medium
33 ¢3AA EesH

(4) Photomicrographs

Bz® BALFE A H&A 1,000rpmoZ SEZH
cytospind ¥, Hemacolor rapid staining set (Merck
Germany)E AHE-3te] A8t 371504 222
3. bright microscope (Nikon. Japan ; X400)2 <73}t

(5) Fluoresence activated cell sorter(FACS)
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(6) Enzyme-linked immunosorbent assay(ELISA)

ELISA KitZ A}&-35te, A A E23 BALFS}
serumol| A 7} cytokineZ-& &3}t lcytokine A
7t 7899 96well plated] BALF =& serums 71384
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(7)RT-PCR

@ Total RNA®] it

% A7 AANA dold = ###S homogenizer
& o] &3t %413 % RNAzolB(Tel-Test, USA)E #IH
a3t total RNAE Ao #MH T RNAE
DEPC(Diethyl Pyrocarbonate)S JEHESF 204 &) ZKTE/Kl
RN A A3, RNAS &118h7] 1t RNA 4ug
S EtBro] £¢]9E formaldehyde buffers} 431 70°C el
A 1045 denaturation A7) 7%, formaldehydeE ¥
1.5% agarose gelol] loading dyes} 3 loading 3t 1
22 YT #ils RNAE RT-PCR(Reverse
Transcription- Polymerase Chain Reaction)l] {5 F 8t th.

@ cDNA &%

iEE RS HEMHY total RNA 3uedl sl =
& 75CoAA 104 =<t denaturationA] 7] 3L, ©]
denaturated total RNA 3ug®l 2.5 9] 10mM dNTPs, 1,41 ¢
random sequence hexanucleotides (25pmole/25 i), RNA
inhibitor24] 14 ] RNasin20U/4), 1419} 100mM DTT
2 449 5x%RT buffer(250mM Tris-Cl, pHS.3, 375mM
KCl, 15mM MgCI12)E EA&T %, 1d9 M-MLV
RT(Q200U/)E e+ 5 DEPC R kS ts)
of B F97t 2007} HES ATk o] 201 8
BANS 2 42 F wlolistel 37C fER Kl
A 605 =+ REAA first-strand cDNAE Ae o
+,95CeA 1047 T BiEsk] M-MLV RTE ANk
EAF1Z EA 502 SATh o18A Al ETE
first-strand cDNA+Y PCR(Polymerase Chain Reaction)®]]
AT

@ cDNAS] PCR Ei&

PCR-2 Primus 96 Legal PCR system (with high pressure
lid, MWG in Germany)2 Fl|fisted 33130tk RS
olu] AmEE 19 first-strand cDNAE FHIOZ A
stgich Al gk Bactin, TNF-e, IL-1b, IL-5, IL4,
IL-139] w3 sense primer (20pmole/ul )9} antisense
primer (20pmole/ )& At 1S M3k, A 34l
2.5mM dNTPs, 34 10 X PCR buffer (100mM Tris-HCI, pH
8.3, 500mM KCl, 15mM MgCI2) & 0.18 4 Taq polymerase
GU/dYE Bms o= HF 7971 30d HEE B
ZB4E Jnskal predenaturation; 95°C, 5+, denaturation;
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74°C, 5%, annealing; 55°C, 1%, elongation; 72°C, 1 &<
25cycled F postelongatione 72ColM 38 Foto] f&
%o 7 PCRE 4383}tk 7} PCR products= 202
1.2% agarose gelol loadingdle] S0V f&f4o A 3027 A
719%5S F3to St
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1. In vitro
1) FACS ahalysis

® Granulocytes/lymphocytes

Jifi M o Granulocytes®] [ZRo] Normaldl A+
82%°1. 21} Controlo| M= 26.8%% %718} 2 PR-
HASOIME 13.6%% i3+ tFig.1-1).

3. HishRH

EA&= student's t-testE 3R Th

Table 1. Sequencing of Oligonucleotide

fB-actin sense oligonucleotide 5-TGGAATCCTGATCCATGAAC-3'
antisense oligonucleotide 5-TAAAACGCAGCTCAGTAGTCCG-3'
L4 sense oligonucleotide 5 “AGCCATATCCACGGATGCGAC-3’
antisense oligonucleotide 5 “GCATGGTGGCTCAGTACTACG-3’
IL-S sense oligonucleotide 5-GCTCCTTCAGGAATCTGTTC-3'
antisense oligonucleotide 5“GGCTCATGTACTTTCATGAG-3'
IL-13 sense oligonucleotide 5 “GCCGGGATGGGCATTCCACGTGTG-3
antisense oligonucleotide 5 “GGACGCCAAGGTCAAGAACAGTTG-3
IL.-18 sense oligonucleotide 5-CCTCTTCTTGAGCTTGCAAC-3'
antisense oligonucleotide 5-AGCCCATGAGTTCCATTCAC-3
TNF-a sense oligonucleotide 5-AGCGGCTGACTGTCAGATTGTTAG-3'
antisense oligonucleotide 5-GTCACAGTTTTCAGCTGTATAGGG-3'
Normal OVA-controt
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Fig. 1-1 Effect of PR-HAS on granulocytes/lymphocytes population (%) in mouse
OVA-induced asthma lung cells.
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® CD3e/CCR3*

fifi UM & CD3e/CCR3* i) LtAso] Normalol A
= 77.1%°181.0 4 Controlol| A& R22%2 S7HsRAAL
PR-HASOI N = 77.6% 2. iHib 3k tHFig.1-2).
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Fig. 1-2 Effect of PR-HAS on the percentage of CD3e’

/CCR3* population (%) in mouse OVA-induced
asthma lung cells.

® CD69/CD3e

i HEE f CD69+/CD3ete] H]-go] Normalo] A&
104%°) 9 2.1 Controlo| A& 46.8%°]%1 2. PR-HAS]
AL 30.5%2 ##E 9tk CD69/CD3er ] B &-&
Normalo] A= 68.4%0]9 .2 U Controlol| A& 34.9%°] %
T PR-HASHA = 48.5% 2 #&1 thFig.1-3).
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Fig. 1-3 Effect of PR-HAS on the percentage of CD69%/CD3e*
population (%) in mouse OVA-induced asthma fung
cells.
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@ CD4+ 2 CD8*

FiA fh CD4* #iAES) w)&o) Nomald] A& 35.1%
o]9l21} Controle] A& 41.6%°]4 2 PR-HAS A&
409%% 7+AHTH.CD8+) Bl &2 Nomalol A& 31.9%
olglo Ut Controlo|AE 20.1%°1%1 3 PR-HASA &
34.5%% N ArkFig.1-4).
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Fig. 1-4 Effect of PR-HAS on the percentage of CD4* and
CD8* population (%) in mouse OVA-induced asthma
lung cells.

® CD23+/B220+

iR CD23+/B220+¢) ®]&o] Normale]AE
037%0]1%. 2.1} Controlo| A= 1.59%°]%1 2 PR-HAS|
ME 1.54%2 #0515 1 cHFig.1-5).
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Fig. 1-5 Effect of PR-HAS on the percentage of CD23/B220*
population (%) in mouse OVA-induced asthma lung
cells.
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2. In vivo

1) Lung weight

He FAE 233 A3, Controlol| 4= Normald
o uldted Z718td A, PR-HAZ ) AE Control#H.ch
A 54 JA A8 tHp<0.05)(Fig.2-1).
1 r‘ %8 Lung Weight
09

Lung weight(g/mouse)

Normal Control Needle-prick PR-HA
OVA

Fig. 2-1 Effect of PR-HA on lung weight in mice with OVA-

induced asthmatic mouse lung weight.

2) Cell count

(D Total cells in Lung

Z ¥ N¥$E 233 A, ControlFo) A= Normal
o) u]ste] 2718493, PR-HA T A= Control-H o}
914

Total cells in Lung{Number of x10%)

Fig.
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250
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50

QA i sHATHp<0.01)(Fig 2-2).

%2 Total lung cefls No.

ormal Control Needle-prick
OVA

The number of fotal cells in OVA-induced asthmatic
mouse lung tissue.

@ Total Leukocyte in BALF

Leukocyte® 573 27}, Controlz-o] A= Normalz
o] H)ste] Z718t9 3, PR-HAZAE ControlZ Xt}
9494 Fd3tATtHp<0.01)(Fig.2-3)

160 )7 72 Total leukocytes No.
in BALF

140
120
100
80
60
40
20

Total leucocytes in BALF(Number of x108)

Normal Control Needle-prick PR-HA
OVA

Fig. 2-3 The number of Total leucocytes in bronchoalveolar
lavage fluid (BALF).

® Eosinophils in BALF

13ERERS-S Z74 3 A3}, Control7-ol] A+ Normal7o]
H)&}e} 2743151 3, PRHAZO A E ControlZ BTt 9
A A W3k tHp<0.001) (Fig2-4).

500 — % Eosinaphils No. in BALF
450
400
350
300
250
200
150
100

50

Eosinophils in BALF(Number of x400 photo.)

Normal Control Needle-prick PR-HA

OVA

Fig. 2-4 The number of Eosinophil in bronchoalveolar lavage
fluid (BALF).



3) Photomicrographs of Eosinophil in BALF

Controlffol M= HEERrt ooz #F H3le
PR-HAFA N iFEEkE @A Hb sk thFig2-
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Fig. 2-5 Photomicrographs (original magnification, x 400) of
BALF cytospins from mice.

4) Histological analysis of lung sections
PR-HAZ#N A<= Controlgfel] B|&} collagens] F-2}e]
A A 743 THFig.2-6).

Fig. 2-6 Histological analysis of lung sections from mice
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5) ELISA

@ IgE in BALF

IgE9] k& =A% Z 3}, Control-o 4= Normal o]
H]3te] Z7}18191 7, PR-HAZI A= Control 2.tk 9]
A A et thp<0.001)(Fig.2-7).

1= 7 IgE level BALF

o

0.7 —
0.6 —

0.5
0.4 —
031

IgE level in BALF(A450)

| ! |

Control Needle-prick _ PR-HA

Normal
ovA
Fig. 2-7 The level of IgE in bronchoalveolar lavage fluid
(BALF).
® IL-4in BALF

IL49 ¥& £33 234, Control#] A= Normal
of Wt F7FelA3, PR-HAF A= Controli- BT}
T4 QA EiA3HA thp<0.05)(Fig.2-8).

035

#21L-4 level in BALF

o
w
I

0.25 —

0.15 —

o
4
I

IL-4 level in BALF(A450)
o
o
I

0.05 —

Needle-prick PR-HA

OVA

Normal Control

Fig. 2-8 The level of IL-4 in bronchoalveolar lavage fluid
(BALF).
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@ IL-5in BALF
*& A% A, ControlZo) A= NormalF IL5E

59

® IL-5in Serum

248 A3}, Control-o) A= NormalZd] ¥)

of vlsted FI1EtHL, PR-HAZIME Control2 Bt 8t} S7181% 2, PR-HAZO) M= ControlZ Bt} 494
oA A W8 Y tHp<0.01)(Fig.2-9). DA ik 3 A THp<0.05) (Fig.2-11).
0.45 ’_ ¥ IL-5 level in BALF 1.6~ %% 1L-5 level in Serum
04 1.4 -
g 035 8 12+
) b
% 0.3+ ‘g 1
= 025 3 % 8
< 02 £
3 z 08
= o = 04
0.05 6.2
e ; £ i 1 2 A
Normal Control Needle-prick PR-HA Normal Control Needle-prick PR-HA
OVA OVA
Fig. 2-9 The level of IL-5 in bronchoalveolar lavage fluid Fig. 211 The level of IL-5 in C57BL/6 mouse Serum.
(BALF).
@ IL-4 in Serum ® IL-13 in Serum
L4 &A% 23, ControlF A NomalFe) H) L1382 A% A3 Control o A= NomalZ o Hj

3o} Z71819. 3, PR-HAFI A & Controlz .o} §-91A4
A i85 tHp<0.001) (Fig 2-10).

04— #2 [L-4 level in Serum 0.9

0.35 -
=) s
g 0.3 §
E 025 E
@ @
2 02 <
2 o5 2
3, 2
= 01 5

0.05

Normal Control Needle-prick PR-HA
ovA
Fig. 2-10 The level of IL-4 in C57BL/6 mouse Serum. Fig. 2-

30

dtod 271819 7, PR-HAZ A E ControlZ Bk 494
IA Hih st THp<0.05) (Fig 2-12).

#3 IL-13 level in Serum

Normal Control Needle-prick PR-HA

OvVA

12 The level of IL-13 in C57BL/6 mouse Serum.
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5) FACS ® CD4* 2 CD§*
CD4'H| Z49} CD8" A E & F4 ¢ 2 3, ControlT
FACSZ#rol 98l 7 #liE 8 WlEskTh o ¥ NormalZol] H|3te] Z743H41 2, PR-HAZ A=
@ Gr-1+/CD11b+ ControlZE.th §-94 AA #d 3+ chFig.2-15).
Gr-1+/CD11b+ A X £ 2A3% 23}, Controloll A
X NormalZdl Hste] Z7181% 2, PR-HAZ A& 531 CD4cells No. in Lung

60 I~ CD8"cells No. in L
ControlZE.th $-2A UA A3 thFig.2-13). M CD8*cells No. in Lung

£
&7 Gr-1*/CD11b*cells No. in Lung 2
100 1~ B CD11b*cells No. in Lung 8
o
90 - =
o
g s
2 70 |
g 2
S 60— g
% 50
=
@ 40—
=] : :
2 30 Normal Control  Needle-prick PR-HA
<C
20— OVA
10
0 l | i [ ; Fig. 2-15 Effect of PR-HA on CD* and CD® cell number in
Normal Control  Needle-prick ~ PR-HA OVA-induced asthmatic mouse lung.
OVA
Fig. 2-13 Effect of PR-HA on Gr-1+/CD11b* cell number in
OVA-induced asthmatic mouse lung. @ CD3e*/CD69*

CD3e'/CD69* X +8 &A3 A3}, ControlZoll A=
NormalZo] H3ted Z7l8t9 3, PR-HAZ I A &=
® CD3/CCR3* Control 1.0k 5914 Al 3 %mc}a:lgz 16).

CD3e/CCR3* N Z & ZX3 A, ControlF) M=
=

NormalZ-o] ®|3t9 71843, PR-HAZ A& £% CD3e*/CD69*cells No. in Lung

40—
Control 25Tt 4 A Wb 3HATHFig2-14). sl
E g
a0 #i CCR3*cells No. in Lung @ o5
S
80 — x
— g 20
g 0 %
© =1 —
3 60 c_; 15
~ Q
2 50 < 10
o
Z g 5
% 30— | : ] |
8 Normal Control Needle-prick PR-HA
< 20— :
OVA
10 —
! | | Fig. 2-16 Effect of PR-HA on CD3e*/CD69* cell number in
Normal Control  Needle-prick PR-HA OVA-induced asthmatic mouse lung.
OVA

Fig. 2-14 Effect of PR-HA on CCR3* cell number in OVA-
induced asthmatic mouse lung.
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6) RT-PCR

RT-PCRE ©]&3te mpg o AdHE o
cytokine £9] mRNA BHAS H2SH F5R, factin, TNF-a,
IL-5, 14, IL-13 2] mRNA %§fo] Control#fol] B}3}e]
PR-HAG A &A3] jFid 3t thFig.2-17).

Fig. 2-17 mRNA expression of g-actin, TNF-a, IL-4, IL-5, and
IL-13 in the lung.
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WORGE FAZE, ABREk(eosinophil ol o3 Bt RE %
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In vitrodll /] FACSH4]-2 X% 3}o], granulocytes/
lymphocytes population(%)& AW B9, i #if
granulocytes®] }tZERO] controlo] A& 26.8%%] 2.1} PR-
HASEI M= 13.6%2 = ArkFg1-1). o8 2
HE PR-HASHEOIA iR #ECIY LEl27] FfEol
WA | ALZ A7

i = CD3e-/CCR3+ HEL controlo| A+ 92.2%
o|2 U PR-HASHAME 77.6%% HrolZ thFig.1-2).
PR-HAS##9]| 4] CD3e-/CCR3+ H|&o] A% AL HiE
3 LHUE7] fiES 40T ST WA E vekd
k.

IR = CD69+/CD3e+ ¥ &2 controlol A] 46.8%09)
RO} PR-HASEHIAME 305%E AAFHAL CD69-
/CD3e+H]) &2 controlo| A= 34.9%°]%) 1} PR-HASE:
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