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This study was performed to investigate the effect of oral administration of deer horn against the asthma. Deer
horn improves body metabolism and strengthens overall health, especially in elderly persons and young children.
Additionally, it stimulates sexual function in females and can stimulate wound healing. Asthma was induced to Balb/c
mouse by i.p. injection and aerosol immunization with ovalbumin. It was observed the change of the eosinophil number
in the BALF. Concentrations of IL-4, IL-5 in BALF and splenocyte were assessed by ELISA, 1gG and IgE from serum
were calculated by same method. The number of eosinophil in BALF was not significantly changed in deer horn group
compared with control group. Concentration of 1L-4 in BALF was significantly decreased in deer horn group compared
with control group. Levels of IL-5 from BALF and splenocyte were significantly decreased in deer horn group compared
with control group, respectively. Concentrations of IgE and igG in serum were significantly decreased in deer horn
group compared with control group, separately. We found that the effect of deer horn extract in asthma was implicated
in reductions of IL-4, IL-5 released from Th2 cell, and decreases of igG, IgE from plasma cell. These findings suggest
that deer horn extract can produce anti-asthmatic effect, which may play a role in allergen-induced asthma therapy.
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2. Srorao] MR H Fo

=8 300g(E Al o7, 8k FAl4= 2000m = 3417}
718 &S F, FEES AR 17} A8 OIS, FAE
rotary evaporator2 ZItE&slel BERM REEE Lt o]
BEY FE28 v BEDXsKY 57.87g(€ 19.29%)8) &&
E& go] U8l AIEaINiE AU BolE 11.0mg/20gE 18]
/1Y BHOE Slo], A AFFU7I(HTAL Mg, SHHE

WSS S5 A5l 10meg/ m(PBS)Q) ovalbumin(Sigma,
USA) 5@t Alum(Imject® Alum, Pierce, USA)50u¢, PBS 504E
EAFAIE immunizedCt 12 HY B &, HY boostingS

sl 128 & Y3 YO 24} HAE FLolict

4. Inhalation
1.0% ovalbumin in PBSE Nebulizer(Omron, Japan)E &%

5l 3023 FAIY F, 7IEETiXE RoiRinh

Methacholine

1st immunization 2nd immunization challenge

135791\1315171921232{52729313335
'{_“I_H_H“F“ »

S
PHitfttossttteryons §

Administration Inhalation  Administration Inhalation  SACRIFICE
~ of Herb of OVA of Herb of OVA

Scheme 1. Experimental Design.

5. gHol AF

Heparinized capillary tube(Superior, Germany)Z& 0183}
mouse?] FXFE AP MEI ©FE, 15w tubeo] Eof
8,000rpm O 1087F AMEZISIAC) AEHS AEHMA -7
0ol BEIATt

6. AEEZY 34 % BALFAF|

Mouse®| Higlet BEREE WA ARE AU &
BALFE FSICt &, 52219 859 a]7E AL 78X
ofl 24G needle(Becton Dickinson, Korea)S 41i5tZ 8K
AR, SHHE sl R F, Imt syringeo] EDTA
(Ethylenediaminetetraacetic acid)E&% & 50048 @2 & J]#X)
WE 4Ri3lod up & downdls] BALFE ¢QUC) ol 63 HiE
51 Z17] T2 3719 tubeol] BALF 1né# Z3t %, 718 A x|
Z|3} 1me9] BALFE 4,000rpm O 387}F Y141 2T 510, cytokine
E8E {8 4892 70T EISIE AL, pellet2 LA
BALFS} &% AMZ EA7IA] dEH BB

=

7. Spleen®] A& Y splenocytel |

BALFE X #3t ¥, moused] BAUE A/5IA] spleenE
HEC U4S, 5miQ RPMI 16400 spleeng E& LIS, 0| EEE
AAHEIIL cell strainer(10im, Falcon, USA)YE A}E3dlH JIA

mashBIRITt. O1F 4,000rpm e E 387 AURBEI8H &, HEHE
7

A A pelletoll RBC lysis buffer 2me S @1l 2587 X] £, 8ml
9 RPMI 16402 &2 & 4,000rpmQE 387 24 RBEI5I &
82 HASIHCE Zh pelletoll 10m¢S] RPMI 1640

cell countingdld Z& 5x10°7H 2 24 well platecl] 233k v eF

15553

8. Eosinophil5d
BALFE 4,000rpm2.2 387} BTl 4E5H2 ¥
I pelletol] RBC lysis buffer& 20008 1L vortex & E-S0f 2
2 SRS 7100 80049 RPMI 16402 2 F, 4,000rpm
OF 3B YUEDSK, 459 HEld, pelletds 1m9)
PRMI 16408 Eo] & £ & & 20uE F5HL, of7]0) THA]
trypan blue(Sigma, USA) 60u0E T15} cell countingsi3irt. &
EHOR 7 AEAAY WY cellE
cytocentrifuge(Wesor, USA)oll &AH, 550rpm2.E 587
2l8l t}2, Diff-Quick staining(Sysmax, Japan)OF ¢4
fixer(Biomeda, Canada)E 10&o] 721 & eosinophil®]
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9. AntibodyE4

1) Microtiter plate (96-well)oll ovabumin(Sigma, USA) 5.4/ mt
PBSN(PBS+sodium azide 0.02%)& wellgd 10044 @1 4To]
A] overnightd}dd coatingdlil, PBSN © &, 3%} MAH5I

2) 96-well plateo]] 1% BSA in PBSNE 1508/ wellE €& -‘,:—],
37TColA 1X17F vHQFSH &, PBSNO 2, 3} A& 5IiCt

3) A 601X ZEngE HAHO MAENM sampleS dilution
buffer (0.1% BSA in PBSN)E 3|48t & 37CollA] 3A17F o]t
2SA1Z F, PBSNQE 331 A&

4) 1gG, IgES antibodyE dilution bufferZ 3A5le] wellz
100, E 7VBHL, 37°CollA] 2417} WS} &, PBSNOE 31 Al
Elel=a

5) 71891 pNPP(p-nitrophenyl-phosphate)Z carbonate buffer(pH
9.6)00 Img/mlE =0 Z} welld 100u8/well 715t &, 158 (IgG),
12A17HIgE) HAQFSILL, spectrophotometer (Tecan, Austria)Z
OD(Optical Density)ate& S4E5I4CE (405nm-492nm)

10. CytokineEH

B O

l Substrate
o ———r-RR@
B2, O Py v

Scheme 2. Procedure for Cytokine Measurement.

1) capture antibodyZE plateo]l coatingGl?] ¢15}H, 96-well
plateo)] IL-4, IL-5 Z}+Z}9] capture antibody(Parmigen, USA) 2yug
2 1m9 PBSol =ol 2} welld 504 @i, A2oA]
overnightsh i, PBSE 3X}#] A& 318t

2) 1%] BSA(Sigma, USA)E 24 wellgt 200,44 1, 37Col]
A7} Bl el blockingdt &, PBSE 3R] A& ST

3) AEER 7014] =8]8 BALFO] AHSH sample2 100,000uH
2 B|A5I 7} welleh 5040 ol 3A17) WiQESH &, PBS tween
SO 33X AN or, dEys 8ol4] FH|g Splenocyte=
-/+ovalbumin 1% in RPMI 16400y 72417} giokst vz 2t
welled 5004 o] 3417 v S &, PBS tween©. 2 3xH Al A
ST

4) IL-4, IL-59] detection antibody(Parmigen, USA) 2ugS 1mé
9] PBSoll =0 Z} welled 504404 a1, 37CollA] 1417 BRS}
11, PBS tweenQ F 3X}#| MAEINCY.

5) Biotinol] £014 & Zt= avidin-HRP(Pierce, USA) 10ye2 4}
AEES 1000 =50 welld 100Z oAl 305 wiest &
PBS tween® 2 33|, JI12]1 PBSE 334 AMAGKS

6) §4:9] 718¢] OPD peroxidase substrate(Slgma, USA) 2
different tabletsE 20mQ] ARSH ol =ad, ZF wellgd 100404
w1, 155 F spectrophotometer (Tecan, Austria)Z ODZIE &
A3k (405nm-492nm)
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1. BALFollA]9) eosinophil®] & ¥Hglo)] p]X]e= &k

BALFollA] eosinophil®] &= normalioll A= 13 + 17.357,
control ol A= 1623 + 44527, deer hornTojAlE 1283 +
39178 2 LIERJT) Controli & normal7ol] H] sk 8949
A &7}819T). 18], deer hornT®S controlZo Hiwglkd 2+
26ke dEke UERNRCU, fad8le M3l UeAlE &
I THFig. 1).
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Fig. 1. Eosinophil counts in BALF of each studied groups. Mouse was
immunized p. with 50 we of OVA at days 8 and 20, and challenged via the airway
with OVA (0.1% ovalbumin in PBS) on days 21, 22, 23, 31, 32 and 33. Data are

presented as the mean * SD of three separate experiments (n = 5 for each

group) P (0.01 compared with normal.

2. BALFOJA1Y] Interleukin-49] ¥idle] n|X]|&= H&t
BALFo)|A19] IL-49] &2 normalT-o| DH6 HI &2 A8}

St 48143 normal-2 1.000 + 0.009, controlT-of A& 1.080
+ 0.020, deer hornol A= 1.020 + 0.0250]1Et. Control 2
normalol] HIWSI FOHQUA IL-49] £FEE F71X710H,
deer horng-2 controlo} Bl udk IL49) £FS FANYA 2

2AZATHFg. 2).
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Fig. 2. luterleukin-4 concentration in BALF of each studied groups.
Mouse was immunized ip. with 50 « of OVA at days 8 and 20, and challenged
via the airway with OVA (0.1% ovalbumin in PBS) on days 21, 22, 23, 31, 32 and
33. Data are presented as the mean * SD of three separate experiments (n =
5 for each group) ™ P (001 compared with normal, ## P (0.01 compared with
control.

3. B2 2 2] Interleukin-40|
BHQFSH Bl X0l A9 IL-49] EHEFe

nxE B8

SplenocyteE normal7*o]
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Sk BIEE AFESINCE A48T normalZE 1.000 + 0.005,
controlollA1= 1.010 + 0.008, deer hornZoj A} = 1.003 + 0.005
OE 25 R 23 YehlA) QRUTHFig. 3).
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Fig: 3. Interleukin-4 concentration in culture supernatant of
splenocyte each studied groups. Mouse was immunized i.p. with 50 w of
OVA at days 8 and 20, and challenged via the airway with OVA {0.1% ovalbumin
in PBS} on days 21, 22, 23, 31, 32 and 33. Data are presented as the mean +
SD of three separate experiments (n = 5 for each group).
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AR=ES SIS HI A EQ] Interleukin-4off T]x]= H&k

OVAE AX|gt splenocyted] il & IL-49] TS
normalo] st BIEE 45190t 4823 normal#
1.000 + 0.027, control7ollAl&= 1.036 + 0.026, deer hornT-oll AJ
1.023 + 00188 2% 7S ZAE LERA] BUTKFig. 4).
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Fig. 4. lInterleukin-4 concentration in culture supernatant of
splenocyte with OVA each studied groups. Mouse was immunized ip. with
50 ug of OVA at days 8 and 20, and challenged via the airway with OVA (0.1%
ovalbumin in PBS) on days 21, 22, 23, 31, 32 and 33. Data are presented as the
mean = SD of three separate experiments (n = 5 for each group).

5. BALFOIl 419l Interleukin-59] ¥islol rlx)E &8t

BALFolA19] IL-59] HF2 normalToll that 122 4ME 51
it A8 AN normal -2 1.000 + 0.025, controlFo) A= 1.116
+ 0.050, deer hornF-ol A= 1.015 + 0.0370)1t} Control2&
normalol} B8l [AYUA IL-59] ££2 7Moo,
deer horn2 controlof] Bl W5k IL-59) =58 SOHUA Z
2AIZAEHFig. 5).

FiN

6. HIZM 29 Interleukin-50i B|X)= HEk -
SplenocyteZ vl kSt WX o419 1159

BHEE normalTol]
i BlEZ AFgsioith. 4823 normal?E 1.

000 + 0.007,

control7ol Al 1.049 + 0.025, deer hornT-o|A]=- 1.005 + 0.016
ol2irh. Control*2 normaltol] Bl mElod SO IL59) 4
£2 £71A1739M, deer horn2 controlol] Bl IL-59] 4=
&2 FAIUA BLAZTHEg. 6).

IL-6 levels in BALF

12
= '
€ 115
2
2 11 J
° L
% 1.05 R EE—
g F _—
P : S
2 .
8 085 ‘—1 —
5
<
o 09 ———
=]
Y pg5 — PR

Normal Contral Deer Horn
Treatment

Fig. 5. luterleukin-5 concentration in BALF of each studied groups.
Mouse was immunized i.p. with 50 wg of OVA at days 8 and 20, and challenged
via the airway with OVA (0.1% ovalbumin in PBS) on days 21, 22, 23, 31, 32 and
33. Data are presented as the mean = SD of three separate experiments (n =
5 for each group) * P<005 compared with normal, #: P (005 compared with
control,

IL-5 levels in Splenocyte W
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Fig. 6. Interleukin-5 concentration in culture supernatant of
splenocyte each studied groups. Mouse was immunized ip. with 50 e of
OVA at days 8 and 20, and challenged via the airway with OVA (0.1% ovalbumin
in PBS) on days 21, 22, 23, 31, 32 and 33. Data are presented as the mean *
SD of three separate experiments (n = 5 for each group) * P (005 compared
with normal, #: P <005 compared with control.

7.

oot

IAXISE B0 &AM 29 Interleukin-50) D)X= @&k
OVAE XZA|SF splenocyte®] BIQIMNZE [L-59) SRS
normalol] gl BIEE 4FH5IGTE A¥ZI normal 2
1.000 = 0.005, controlio] A+ 0.999 + 0.005, deer horntollAl =
1.000 + 0.006% H5 RQI& AUE VERAl 9tHFig. 7).

8. &3 Immunoglobulin GO HgloY u|X|& &k

83 & Ig G| S22 normalioll tish HIEF 4PH6I%
t} A8 AW normal>& 1.000 + 0.002, control7 ol A= 1.267
0.0313, deer hornT*ollA& 1137 + 0.010014c). Control-&
normalZel B Tok] SOIMUM Ig G| #£8 F7HIFOM,
deer horn™2 controlofl HIWEKA Ig G| =78 FAYUA 2
AAIZITHFig. 8).
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iL~5 jevels in splenocyte incubation with OV A
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Fig. 7. Interleukin-5 concentration in culture supernatant of
splenocyte with OVA each studied groups. Mouse was immunized ip. with
50 g of OVA at days 8 and 20, and challenged via the airway with OVA (0.1%
ovalbumin in PBS) on days 21, 22, 23, 31, 32 and 33 Data are presented as the
mean + SD of three separate experiments (n = 5 for each group).
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Fig. 8. Immunoglobulin G concentration in serum of each studied
groups. Mouse was immunized i.p. with 50 « of OVA at days 8 and 20, and
challenged Via the airway with OVA (0.1% ovaloumin in PBS) on days 21, 22, 23,
31, 32 and 33 Data are presented as the mean = SO of three separate
experiments (n = 5 for each group) ™ P (001 compared with normal, #4, P
{001 compared with control.

9. @& Immunoglobulin ES] #H3lof w|x|= Cd?}

3 & Ig B9 82K normalTol] thsh U1 S5
AS 7 3 normal2 1.000 = 0.207, controli"oﬂ}\ﬂc 44 + 0.777,
deer hornZollA{= 6150 + 1.08701ct. Controlir>& normal?—oﬂ
Hlngkd R UA Ig B 58 £71A12120, deer horn2
controloll W15} TIg EQ] £&& FAAMUA TLAIZACKFig. 9).

Ig E levels in Serum
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Fig. 9. Immunoglobulin E concentration in serum of each studied

groups. Mouse was immunized ip. with 50 we of OVA at days 8 and 20, and
challenged via the airway with OVA (0.1% ovalbumin in PBS) on days 21, 22, 23,
31,32 and 33. Data are presented as the mean + SD of three separate experiments
(n = 5 for each group) ™ P <001 compared with normal, # P (005 compared
with control.
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RISHZE FYUAA BAEES A4A]71HA, MBP, ECPEY]
MEZELTHRS BulAH /IEEIS 444171 uierss
ZEisto g EHHES S A7),

B A8I0)4)9] BALFolA] eosinophil®] 43+, controlT-olA]
normalZo] BTG 894 QA E71519CE Deer hornTe

controliFol] B3l Zadke Agre LERAACLL, 78U
= H3E UeiiAe £ St

gk, HAloJA] 71T dendritic cell(2A) A )2 naive
T cellg Th2 cell 2 generationol] SH=Ho} £FEQ) gt
. Dendritic cell® 7b&} ZEor SRUM AIM Z(antigen
presenting cel) Z4) 1RFAQ] MEH HERISE FUE + Ue
AYBE A Zo|n] FollA] 7IEiA mlEsst HER €7 E
M AW RE 718l 018N At FRgHEE 2
FHol gl(antigen)S ATSNIA BETNB2E 7HA
ol B9 MAlGHE dge S BalE Th2 cell ’%‘%Kﬂ
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