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Effects of Cordyceps militaris Mycelia(CMM) herbal acupuncture at
BL13, LU4 on airway smooth muscle, airway inflammation, IgE
and Interleukin4 in mouse model of allergic bronchial asthma
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Abstract

Objectives : It has been reported that Cordyceps militaris Mycelia(CMM) has an effect on
deficiency allergic asthma(ii) clinically. The aim of this study was to determine an appropriate
oriental treatment and the doses of CMM to treat asthma.

Methods : In order to study the effect of herbal acupuncture solution of the CMM on allergic
asthma, the mouse were pretreated by CMM herbal acupuncture at BL13, LU4 before antigen
sensitization. 2 days later Mice were actively sensitized with a subcutaneous injection of ovalbumin(OA)
and 13 days later they were provoked with OA aerosols. IL4, lymphocyte, macrophage in
bronchoalveolar lavage fluid(BALF), IgE in serum, WBC, RBC, HGB in blood, and in vitro isometric
contractile responses of the isolated tracheal smooth muscle(TSM) to acetylcholine(ACh, 0.1-1000 uM),
KCl were measured.

Results : Contractile responses of TSM to ACh were significantly increased in CMM herbal
acupuncture 1 group (Ach 1000 uM), CMM herbal acupuncture 2 group (ACh 1, 10 yM), CMM herbal
acupuncture 3 group {Ach 03, 1, 30, 300 uM). The sensitivity of TSM to ACh was significantly
decreased in CMM herbal acupuncture 3 group. The maximal contractile response of TSM to ACh was
significantly decreased in CMM herbal acupuncture 1, 3 group. The maximal contractile response of
TSM to KCl was significantly decreased in CMM herbal acupuncture 1, 2, 3 group. The counts of
‘lymphocytes in BALF was significantly increased in CMM herbal acupuncture 3 group. The counts of
macrophages in BALF was significantly decreased in CMM herbal acupuncture 3 group. Interleukin-4
level in BALF was significantly increased in CMM herbal acupuncture 1,3 group. and it was increased
in CMM herbal acupuncture 2 group, but there was no significance. Serum IgE level was significantly
decreased in CMM herbal acupuncture 1, 2, 3 group. The counts of WBC in blood was significantly
increased in CMM herbal acupuncture 1, 3 group
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Conclusion :

Based on the above results it is assumed that CMM herbal acupuncture at BL13,

LU4 can help the treatment of deficiency-allergic :Asthma
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inflammation, IgE, Interleukin4
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Fig. 1. Effects of herbal acupuncture according
to dosage on the maximal contractile
responses of the tracheal smooth muscle
to ACh in asthma rats induced by
ovalbumin.

Control, injected saline at the BL13LU4
acupoints bilaterally of the rats.
HA-D1, HA-D2 and HA-D3, injected
0.089mg/kg, 0.445mg/kg and 2.225mg/kg
per acupoint of the CMM(Cordyceps
militaris Mycelia) at the BL13LU4
acupoints bilaterally of the rats. *,
Statistically different compared with
control (*, P<0.05). **, Statistically
different compared with control (**,
P<0.01)
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Fig. 2. Effects of and herbal acupuncture on ACh
EC50 of the tracheal smooth muscle in
asthma rats induced by ovalbumin.
Control, injected saline at the BL.13L.U4
acupoints bilaterally of the rats. HA-D1,
HA-D2 and HA-D3, injected 0.089mg/kg,
0.445mg/kg and 2.225mg/kg per acupoint
of the CMM(Cordyceps militaris Mycelia)
at the BL13LU4 acupoints bilaterally of
the rats. **, Statistically different
compared with control (**, P<0.01)
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Fig. 3. Effects of herbal acupuncture on maximal

contractile responses of the tracheal
smooth muscle to ACh in asthma rats
induced by ovalbumin. Control, injected
saline at the BL13'LU4 acupoints bilate-
rally of the rats. HA-D1, HA-D2 and
HA-D3, injected 0.089 mg/kg, 0.445 mg/kg
and 2225 mg/kg per acupoint of the
CMM(Cordyceps militaris Mycelia) at the
BL13LU4 acupoints bilaterally of the
rats.”, Statistically different compared
with control (*, P<0.05)
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Fig. 4. Effects of herbal acupuncture on maximal
contractile responses of the tracheal
smooth muscle to KCl in asthma rats
induced by ovalbumin. Control, injected
saline at the BL13LU4 acupoints bilate-
rally of the rats.

HA-D1, HA-D2 and HA-D3, injected 0.089
mgrkg, 0.445 mg/kg and 2.225 mg/kg per
acupoint of the CMM(Cordyceps militaris
Mycelia) at the BL13LU4 acupoints
bilaterally of the rats. **, Statistically
different compared with control (**,
P<0.01)
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Fig. 5. Effects of herbal acupuncture on BALF
(bronchoalvelar lavage fluid) lymphocyte
in asthma rats induced by ovalbumin.
Control, injected saline at the BL.13-LU4
acupoints bilaterally of the rats. HA-D1,
HA-D2 and HA-D3, injected 0.089 mg/kg,
0.445 mg/kg and 2.225 mg/kg per acupoint
of the CMM(Cordyceps militaris Mycelia)
at the BL13LU4 acupoints bilaterally of
the rats. *, Statistically different compar-
ed with control (*, P<0.05)
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Fig. 6. Effects of herbal acupunctureon BALF
(bronchoalvelar lavage fluid) macrophage
in asthma rats induced by ovalbumin.
Control, injected saline at the BL13-LU4
acupoints bilaterally of the rats. HA-D1,
HA-D2 and HA-D3, injected 0.089 mg/kg,
0.445 mg/kg and 2.225 mg/kg per acupoint
of the CMM(Cordyceps militaris Mycelia)
at the BL13LU4 acupoints bilaterally of
the rats.

*, Statistically different compared with
control (*, P<0.05).
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Fig. 7. Effects of herbal acupuncture on BALF
II4 in asthma rats induced by ovalbumin.
Control, injected saline at the BL13L.U4
acupoints bilaterally of the rats. HA-D1,
HA-D2 and HA-D3, injected 0.089mg/kg,
0.445 mg/kg and 2.225 mg/kg per acupoint
of the CMM(Cordyceps militaris Mycelia)
at the BL13-LLU4 acupoints bilaterally of
the rats. (*), Statistically different
compared with control [(*), 0.05<P<0.1)].
*, Statistically different compared with
control (*, P<0.05). **, Statistically
different compared with control (**,
P<0.01)
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Fig. 8. Effects of herbal acupuncture on serum
IgE in asthma rats induced by ovalbumin.
Control, injected saline at the BL13-LU4
acupoints bilaterally of the rats. HA-DI,
HA-D2 and HA-D3, injected 0.089 mg/kg,
0.445 mg/kg and 2.225 mg/kg per acupoint
of the CMM(Cordyceps militaris Mycelia)
at the BL13LU4 acupoints bilaterally of
the rats. *, Statistically different compar-
ed with control {*, P<0.05). **, Statistically
different compared with control™ (**,
P<0.01)
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Fig. 9. Effects of herbal acupuncture on blood
WBC in asthma rats induced by ovalbu-
min.

Control, injected saline at the BL13LU4
acupoints bilaterally of the rats. HA-D1,
HA-D2 and HA-D3, injected 0.089

mg/kg, 0445 mg/kg and 2.225 mg/kg per
acupoint of the CMM(Cordyceps mili-
taris Mycelia) at the BL.13-LLU4 acupo-
ints bilaterally of the rats. *, Statisti-
cally different compared with control (*,
P<0.05)
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V.o #

MRS MREAE, WIBHBS el Y
st Agoz? g ol Fol & 5L Bt
qnﬁawégm o FREES RolnE n%s}
Bty ont, Hel o) meot my

I @A FAe AF, gFol Aﬁ c}
o & ol ¥, MERES WA, FHRE(RS

o2 <Asm U,

% za~ NiSR iR B R s
2 o] Alel] diated
&% gy z——a— W B, HRE AUAA R
sto] MEHEST AL, FHS 279 25 %
A7 A 23t ARt Misol e Aot
Aol A4 AS, WAD RELS AT 9
L Aol £%, % S old BES W A
S 3o WA 2o diste] TwistA
3 AL, ol 9oz 2 4 g 357
So] AstE AL 5oz FHestgch

Bgel N2l EEY RO W3t A
23t BB AL K% 5o KR 9377
B2 SUREES RANCE ENMER, KRS
BIBALE, BRI, RS BN, TRt
o] o ARSI EEL ME/T 957 H
o2 gl B, OTEHS HA0E M
Soew, FETRAE Bk Bagtd %
goz Hadct?.

AXH/FEE RSN, LUK BER 59
B0 % W, Mk, 4 71d, Baun 5
ol 357 Age Ay} Wiy, sk, FA49 4
H7)5go], DEY 5o 2obdste] $8EH
1920 % #H %% (Cordycepin)o] ©|F Fetatg
of o5 wgh, Hdole, AAMY Foll S84

19-20)

FEstzo] oE A¥ATE FVE FI3AE

£Eo] FAZo| diste] HojdA|ETe} HY

ZETN} Qe Budtgn, 3P 558

_%_
=
(=]
27} WAz FYAL BRHAL Ak
A
&

T
o

il

9O,
]

2 23"y pastgen 7P FRA
% SEN Agdo] FHMFFAES, 92
HEZ, ZHEFGN §o3 FFFEIAE U
Ehfio] 100 Cold £33 FRAALHEE A

golo] $4 U WAHES F4E elAdThn

X o

- 118 -



LR/TYE BYo| AR FEXTEY BHT #F N 45 KE 0jX= pE

wastge. g¥e Ytz a5 5
3z F29 25 CCL o 23t 7 %—%91
e At Qon Hustgm wPe s2a
Z27b BAWAAR ANZEAY FLTARQA  free
radical 2} *3“**& A A 719, free radical®] 3}
£ B3-S SAANA NEZELAT Ao A3tE
HA s 5371 goka Bastgch WPe 5
Z38t27F 2J A free radical?] 7gt £AZ

<€ AYR 9lor YAYo|Ax: free radical
o] RS AANTIL FA =
O 2M free radicalol 2JFjA B 4= Y= 7H
E4E AEE 5 Ag Holgtn Husigch
AL 55820 F —Fri@iﬁ} A &0l EH
T 3ENEE

=>é

o L

£
)lv
rrE
[o
a
=N
H
i
b
T
=3
o
l.,
it
_OiL
2
rlot
_1>i

s BABEBES] 13HA 24 o]

FRocoln] MK, WBSHE, HEY, NEn
50l AT, REES FAREME 5MA A2
A RSl Aoksolm iR, MEEK, HEES
#o| Tkol . ikl wad £HEYE K
o|n|®, Rige Mo akABAT FHiF &
QA EEE Q3 mEd) Hdstea ARy
o] gAstAT}

oo B AFoME 5532 §HY2 B
RRIE FANET T 0AZ Zz gty H4
of thate] 7| BABEZe S o gst
Agiukg., Wzt whee WaE YR, Ao 7
BAHZAHES ABste] A YHAY =

S Al 9 Abo]EFLQ) IL-4E w3l on,
EF BE2EAY Eold AWS IgE ¥ FY
A W3 5& #Esch

AL 71 =#t-S(airway hyperresponsi-
veness, AHR)& YElU& §40] 3l&d, AHR
< 297, 583 Y FESH A3 didt 7]
Eo] #Eutgol FAuT F7HH A= A&
oujgtt®. AHRS] 7|42 7129 g2 o3&t
7\= Aol A, 7izdee] B4 F7t, 7
=9 v]&gl, AlA W39} platelet-activating
factor 5 AP AES 2y, 7= BEZ
ol 5Au*, g7|Ho] T2 oy 72 AF
£ W&l AHRo] Ygdrt:= A2 Ax 7=
=& AA ol ol4fe] Y& 7ol v AL
AR, gz gAgel FY=o] 7%
A SEAIIAY 7= 23 HEo £
Ao 7]= dEHQ FRA F9] st
AChE o|83toi™ 7| BN gET o) 5
of digt Hdirkg, WFAg whgo] WEET 9l
t.

W
.

P

Pl

O
[<]

=
o 4

¥ AFo)4 ACh =HEojo] W TSM 4
SN BE FHAETo] FT HLE
Wsiem, AChol gt TSM S34 wzt+
Zukgo| Mt YN &S Fo| GolT FAE B
Atk EF ACho| digt TSM 2 dj=&ut
A FAAEIE, FANE3EOl fT 2
Rgon, KClo| tigt TSM 2 dj4=2uk-3-of A
FAN T BETF S35t AAE Byt ol&
Hol F3Fdtx9 A& 7|8x B
FE2HE 7444 AHRE &Y 7“°§ Az} =
W, Fof 85| uet #5290 FEI} FIF B
Zasts Foz Mot HAY FolgFw £l
ol oigt A@ A Art Fuetor @ Ao
Ao
g U F BN HEAHY LY

L A
R~ A

- 119 -



FRE - BT - £R/YG - BEK

2EHE A 7| BAHZAH YA = &
A, 353 2 g3 EAT F7E HE
g 4+ Adn, T2 s FAY
F7H8 EFY = J=d™ olk 0A 93t
843ty vt EEZRE §8 ¥ ECF(eosi-
nophilic chemotactic factor), NCF(neutrophil
chemotactic factor), LTB; £9 385314 &
Ao sty 34, 35, THF, ST
ol 718A Y& olegean dojdtia A
2,

£ AT A lymphocytel o Al &3ZA
Z71ste A %S Vel 913, Macrophage=

L

.

FAX 3TN KT FAE RFow,
WBCE FHA&2FNA F3 T2 E4
o}

IgE+ Gell#t Coombsol ¢)3t Aqinkg-o 2
7% A1Y Tuigkgol woste, #Hotxl A
(reaginic antibody), T¥7+z5tA|(skin sensi-
tizing antibody), £+ A ZXI3}A gFHA(homo-
cytotrophic antibody)gta = B3k IgE:
ZfEOIUA FERE TAIAF|A] otz eyt
< FHstA ottt olo] WESIAE EA4L2
2 E71Fe A 28 A& A7) = Aot IgE
9} Fc portion |2 23t olsto] ulqt
MEZyH| H&stA ot gE27] v &
Yol A vgtA o} BaE T4To Ighet
ATz AzEd ol FAFANHES
HEY B2ueg SuAze MED YL
ot 35y WA S Eu|ste g =] R\
& doriA "ot REE AAste NEZES
713, 71284, ZAEY 59 daxF e dA A
ZA8 AL atopy BAFO| H|ZFEHIE, AY F
ol distd nxo] AEYE YL goth. IgEe

AdgA = IgES] B4E AstA|7| 3 HH-gF A
FAAW, [gEE £9 Ee #55U¢ Gl

gt gEEe $EA = 428 FYUsER
A 31287k oto] A WOlA WEE
2.

2 A7OH WiRRE FANLO] BE g0
T #AE ey, B3] FAAelFo] ¥
A Zag el dAe 8% AR
Q1 X Ighe] FaE FFo&7t Ao &
3 ABEI} YL Yehie, fEucks
Fo| AFEY 2 Mk RiE FANE F2
Uehie Rz Azddh
FZol HAH 71HA Aol TikHeosi-
nophils)¢} Th2 o}8 9 CD4+T YxFH9 £z
7} Z718H Hed 53] A+ ¢EA 2g
odH ERHoz wxyT EAF WAL F
718 4ENE2A 7|k AoAze &%
Aoy, 7|z o|AEA2 FFL AAAA 7|
ERRNSS VL.

14 BAEZ X432} isotype switching,

3 IgE g9 Tl QlojA S8F JTE
54 IL4 #2847 299 micew IgE

e B 1o

whgol JAo] Fad 4FE Foh.
L4 THZo| o3 IL-49) Hr} g H4tg
mobol, F4 P4 FAAYIL, AEd Al
4 we-& AISHE IFNy o A4he AAv
WY, 39 g0 Ao Hale 4
FHAEZFNAE B IL47F R F
BTk 34T BN WEAL 7]
=R olfsted AstEE YoM Fad
e sl 149 F7He 9o Ay HET
9o 27 3%H o= A% dXd Rz A=d
t}.

- 120 -



LAFE BHO| gES KEXTAY RHTH E Y 2K KO 0lX= wE

V.2 8
F5ot2e FHANgol VARG
45 2 "3l vAe ¢S dEFer
FEstLA TSMe 544 Ado gk gt
g, AFA we, NBAAEAHAY PGS
A% 3 A=A L4, T2URY ol
oukg IgE, Wolshy wa} 52 e o of
St e Aze A
1. ACh %H%clo] G2 TSM 42304
FUAELZE 1000 4 M, FRAIE229)
1, 10 4 M, 2k A£3329] 0.3, 1, 30, 300
u Mol 27} felg gag Lehiglct
2. AChe] g TSM 534 Wg43ugol
A FYAEBR] folT FAE BT
3. AChol| Hgt TSM HjE5g 2t
Alglsd, kA l&3de] Fost A E
pii=y
4. KClof| tfg TSM FHofj=59k3olA ok
Algd Z587F fo3t 748 299
5. 71 BA HZAH YWY lymphocyte ¥l}tol A
FHA w3 Fott F7HE 4z vrery
At
6. 7| BAHZAH AW macrophage HS}ol
A FUNEBTL SO)% Fag A7 o
e glt
7. 7| BAH ZAH A T4 HSPo A 2FH A
47 25 go% 2718 Bad
8. 8% IgE W3oA AT BFE7T +
o3 FAE B
9. EHU WBC ®islollN oF-Al&lwt, 43
Agddo] f93% F7HE JYEd T

t o2

!

L o3+, A5l HBIWHRARME AL =S

10.

11.

12.

13.

- 121 -

HFR, YA, B

molEFH 1993 : 105-12, 162-5.
571, 18T Allergy’d 35
7] gl digt E8A 2. dEuiey
Z]. 1998 ; 19(1) : 338-9.
ZeR, 24, Balo] B £9H 2. Yt
kAol b3hs]x]. 1995 ; 9(1) : 1-14.
Kurt J, Isselbacher. 3{j2]< Jjobsh A& : A
=k 1997 : 1258-64.
Lawrence M, Tierney Jr, Stephen J McPhee,
Maxine A, Papadakis. 259 Adal 2 &.
A& : 8t 2000 : 287-97.
Beasley R, Roche WR, Roberts JA, Holgate
ST. Cellular events in the bronchi in mild
asthma and after bronchial provocation. Am
Rev Respir Dis. 1989 ; 139(3) : 806-17.
iz eshs]. ¥k H& : EAR 1990 ¢
604-6.
Hes, A3, B57], olFF AfiEol ¢
"'—’71 A 3 EPFAE 71BEAd nAe ¢
k. ti3tstolabs] x). 1999 ; 20(2) : 98-107.
3. FoEZ AE  dArE. 1976 : 469, 474-
9.
SEESERE T T
o &t3ke] k3] A, 1982 ; (2) : 70-96.
sz, BIH, AUE, BAY, Adg, BF
o). e bEMER Sl Ovalbumin® 2 {4
d "o ujAs 7. WA A 2000 ;
8(1) : 191-211.
ARE, Z3A, Fe7), ol &+ EFLHTY
SEMERMERE ) GRlRY] WA =Y 3H9
BALFY HAAZ 9 ¥ [gE] v|A]&= 9%
3o}t A], 2002 ; 23(1) : 37-49.
o]A%l, A, 0|83, TilhiEsto] dH 2
7] A4] siFo] Z2Ee Teellrt EH IgE
of ulz&= Fgk. dFstsial 2001 ; 1&(1)

33 1.



14

15.

16.

17.

18.

19.
20.

21.

22.

23.

25.

FAh - B2ER - BEEE BESF

: 29-39.

uhod g, w4 RAEE WA AT 2N
HFI4 Hibto] B2y B FERmEo] vl
= 3. A3 qgrerasts] LA st4d 3
=23, 2001 ; 41) : 65-81.
LHigPRER. FiRTREEG haEs F
# : THENEAEAEAT. 1994 : 547-8.
ZESBRRAEAGHYE. FHE A&k
#hiit. 1998 : 564-5.

FRE BRRATR. AL kit 2000 : 207-
8.

BIEK. A A& : Bt 1981 : 143
4.

EROR. PUBAE. A& —Piit 1992 : 1189.
B PRIEEE(T). 65 LR TR
fit. 1997 : 2134

e, b5, ol 8, AT, 24 H|, o)A
Y, 34, 233 555k Floje wy
Z7of B A7 Sstelst 2000 ; 9 : 1962
09.

o, AR, oldF, ol B, o0E. T
zo W2l @ gorav. Fojueyeet
3}7]. 2002 ; 16(2) : 327-31.

AU*F, 74 FERAALBEE F20|
FNEZF Y L1210A| 27} o] 4 F ohg A9
WA njx)= gk b3 A]. 1999
; 16(3) : 401-21.

Z1u]e]. Carbon tetrachloride®} ¥ 5}AF4 2
U B3olzel WeRolrt 214 U @YYR
ol x| A%k EA 05k 1994 ; 19(3) : 5-14.
UEE, o]y, A, 33, Aen, A
A, g9, AYA. 5F3+=7} hydrocortiso

ne2 2 $UA ¥ SRR Fa

Ahgof vXE A WzHeElx). 2001 ; 2X1)
: 63-71.

29.

30.

31.

32.

33.

35.

- 122 -

Ex3lze] B8t 53} §o5H8] ). 2001
, 22(3) : 31-41.

. AAE, 299, 459 AY. TR &

A7 775017}k Ovalbumin© 2 29 Ast
hmaol ]2t gk A75ksI%. 2002 ; 199
: 39-50.

& i BREER). AE  dIdE3HE 1991
: 390-1.

EXRL. BRIHEERE AE : dRA}L 1982
: 299-300.

A7), olB . AHe 9 9 Aol #
A, Hiaretelstalxl. 1986 ; (1) : 60-7.
ARgelnost A7F g, Y7ok A
£ A& 1993 : 306-7, 478-9, 1457-8.
BHER, BESG. WA kel it Uik
By EE KHKERDUE 1996 ; 4(2) : 129-40.
Cockeroft DW, Hargreave FE. Airway hyper
responsiveness: definition, measurement a
nd clinical relevance. In Kaliner MA, Barne
s PJ, Persson CGA(eds.): Asthma: Its Pathol
ogy and Treatment. New York : Marcel
Dekker. 1991 : 51-72.

Cockeroft DW, O'Byrne PM. Mechanism of
airway hyperresponsiveness. In Weiss EB,
Stein M{(eds.): Bronchial Asthma: Mechanis
ms and Therapeutics. 3rd ed. Toronto : Littl
e Brown & Co. 1993 : 32-42.

2 Q1A Aoty URF, o]F-L, o3
A, olujF. F9f 7= HEIE ol 8T g =
714 AARg g =783 R 1997
; 17(3) : 227-49.

A, FEHARY. & 27837, 1997
5 17(1) @ 7-17.

—T__’ds OE]’



317.

39.

40.

£ATE %Po| ARS| HEXTERY RN KE ¥ %% REO 0jxlE= vE

o4, BN, ALY, A, Aes, olF
2. 714" 9] 37] HARESof ulz]= Adula]
o) QR & st et A, 1994 ; 16 :
375-85.

Sanjar S, Aoki S, Kristersson A, Smith D,
Morley J. Antigen challenge induces pulmo
nary airway eosinophil accumulation and
airway hyperreactivity in sensitized guinea
-pigs : the effect of anti-asthma drugs. Br
J Pharmacol. 1990 ; 99(4) : 679-86.
Roitt I, Brostoff J, Male D. Immunology
2nd edition. Gower medical Publishing. 198
9 : 1911-20.

Robertson DG, Kerigan AT, Hargreave FE,
Chalmers R, Dolovich J. Late asthmatic res
ponses induced by ragweed pollen allergen.
J Allergy Clin Immunol. 1974 ; 54(4) : 2445
4,

41.

42.

43.

44.

45.

- 123 -

Z2JE, AEA, olFA, ol%F. FAATL 7
BAHA A glolMel A gRe) Wt
olo], oy =7]831%]. 1983 ; 3(1) : 23-9.
Frigas E, Loegering DA, Gleich GJ. Cytotoxi
¢ effects of the guinea pig eosinophil major
basic protein on tracheal epithelium. Lab
Invest. 1980 ; 42(1) : 35-43.

Vanhoutte PM. Epithelium-derived relaxin
g factor(s) and bronchial reactivity. Am Rev
Respir Dis. 1988 ; 138 (6 Pt 2) : 524-30.
Seder RA, Paul WE. Acquisition of
Iymphokine-producing phenotype by CD4+
T cells. Annu Rev Immunol. 1994 ; 12 :
635-73.

3%, A8 AUANET] FYE o837
T4)AQl el ayio] A4 Hob B TH
29| TL49} FNo ko] u|x &t W4
9l g2 7]. 2000 ; 20(56) : 741-8.

hs]



