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Abstract

The Effects of Juglandis Semen Extract on the
Experimental Asthma induced by Ovalbumin

Sang Chan Kim" and Sung Hui Byun*
Research Center for Biomedical Resources of Oriental Medicine & College of Oriental
Medicine, Daegu Haany University, Daegu, Korea.

Objective :

Juglandis Semen has a function that to invigorate the lung and kidney. And It is
commonly used as a supporting agent in the treatment of coughing and bronchitis. This
study was performed to investigate the effect of oral administration of Juglandis Semen
Extract (JSE) against the experimental asthma induced by ovalbumin.

Methods :

Asthma was induced to Balb/c mouse by ip. injection and aerosol immunization with
ovalbumin. It was observed the change of the cell number in the BAL fluid.

Concentrations of IL-4, IL-5 in splenoc yte were assessed by ELISA, IgG and IgE from
serum were calculated by same method.
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Results :

1. Number of macrophage in BAL fluid was significantly decreased in JSE group compar-
ed with control group, but not eosinophil and lymphocyte.

2. Levels of IgG and IgE in serum were significantly decreased in JSE group compared

with control group, respectively.

3. Concentration of IL4 in culture supernatant of splenocyte was significantly decreased
in JSE group compared with control group, but there was no significant in IL-5.

Conclusion :

We found that the effect of JSE extract in asthma was implicated in reduction of IL-4
released from Th2 cell, and decreases of IgG and IGE from plasma cell. These findings

suggest that JSE can produce anti-asthmatic effect,

allergen-induced asthma therapy.

which may play a role in
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F FUS UyoeR 24 WAL FE39  thacholine testE AT
ot 2xtdEl o] OVAE Fist7] A 79%H
1st immunization 2nd immunization Mi:;?g:;;"e
13 5 7 9 m 43 15 7 18 2 23 25 7 2} BW'IH
trttttranatttttttana )
Administration Inhalation  Administration Inhalation  SACRIFICE
of Herb of OVA of Herb of OVA
Scheme 1. Experimental Design.
4. Inhalation 7. A8 ESE2 54 ¥ BALFAF
1.0% ovalbumin in PBSE& ul& o] A Miced] #nele} ZAFHES 34 BFE
(Omron, Japan)® #5539 3087 oval- ©F A2l ¥ BALFE Hssut &, 5%
buming FY3HA o MELEHAE F+ 2 99 %—r«] i g Aista, 71#Ad
=3t 24G needle(Becton Dickinson, Korea)<
At BEAN @AY, )R 9ud)
5. Methacholine test %2 & 1m¢ syringed] EDTAE4E 500
7| =3 qluk-&(airway  hyperreactivity; g ¥e F 71BANE Adsd w &

AHR)E Z7337] 939, methacholin- downsted 7B AE AR °1E 63)
e(Sigma, USA)2 PBS 1m% 10mg, 20mg W53kl Z47] ©& 3709 tubedl BALF
o2 #u3to, vBze) A (Omron, Japan) 1mA HI F, 7HF WA AHET 1me
2 383 FYAQ %, whole body pleth- BALFE 4000rpme.2 323 943
ysmography for animal (Allmedicus, An- o, cytokineF4& A% FFHL -70TC
yang, Korea)2 3024 63 uti3lo 32 of B3 al, pellety Y™ BALFS}
7+ 2A8 9. AHRE Penh@toz ug & AARA7A WEEAFA
Wit
8. Spleen® M & ¥ splenocytexl F
6. aoiol x) X BALFE A#A % miced FAZE 27|
Heparinized capillary tube(Superior, G- 8o Spleen%_ &3 g, 5mie] RPMI
ermany)& ©|43° mice) £xE B 16409 spleend ¥ T, cl2AE Al
7 AN¥e S, 15m tubedl 2o} 80- 718 cell strainer(10m, Falcon, USA)E
00rpmo. 2 1083t centrifugedtdth. A4S  AHE-dte FAl mashstlth. ©l& 4,000rp-
e HPA7R -70Co) BBt meE 38¢ AT F, A54E A
A% pelletd] RBC lysis buffer 2m2 %
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7 %A ff‘, RPMI 1640& Smé =2
F AAEYs A
< AA 0]'03‘:]'. 7—]’ pellet°ﬂ RPMI 164

10m¥ & &, cell countingdlte &
5x1057H 2 24 well plated] #F3le] wjd
L5 4=

o rlo

o B

dand

9. M=ol &= 54
BALFE 4000rpmo.2 3%
sted A5 He vy pelletd]l RBC lysis
buffer® 200u2 3 vortex & ¥ 2%
v X EFT od7le) 800me) RPMI
16408 ¥& & 4000rpmo.2 387 ¢4
wEsle, A5 e Mo, pelletoll= Imd
9] PRMI 1640& 3o & &8 & %
20uE A, A7l OA
blue(Sigma, USA) 60ulE
NegE ZAHSAT. F
AFd  4x10°709)  celle H&td  cytoce-
ntrifuge(Wesor, USA)l &7, 550rpmS
2 5%7 centrifuged ©S, Diff-Quick
staining(Sysmax, Japan)o.Z @ M3}ar f-
100 8o =™
% eosinophil, macrophage, lymphocyte

#8359
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trypan
tate} celle
FHoz 7t A9

ixer(Biomeda, Canada)E&

10. Antibody& A

1) Microtiter plate (96-well)ell ovabumi-
n(Sigma, USA) 5ut/m{ PBSNE welld
100w @31 4C <l A overnight3l s
coating sl 32, PBSN (PBS+sodium azide
0.02%) 2.2, 3zt A3t A

2) 96-well platel1% BSA in PBSNZ
150t /well& B& H, 37ColA 1A%
vjckel = PBSNe ®, 3ztd A&

.

3) Ayury gojj A FH]E sampled dilu-
tion buffer (0.1% BSA in PBSN)E 3
Mg & 37CoA 3AZ o] WA
% PBSNO & 3zt AAstAo

4) IgG, IgE9 antibody & dilution buffer
2 A3l welld 100E 73, 3
7CoAA 24 W ¥ F, PBSNOZ 3
2 HF AT

5) 7122 p-nitrophenyl-phosphate (pN-
PP)& carbonate buffer(pH 9.6)°} 1mg/ml
2 =o 72+ welld 100ut/well 7+e F,
15%(IgG), 12A17+(IgE) ¥ %3t
ctrophotometer (Tecan, Austria)2 OD
&S =A3A . (405nm-492nm)
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11. Cytokine&7d

. $ ] Substrate
o @® -=(
YYYYYYY
1]
Scheme 2. Procedure for Cytokine Meas-
urement.

1) capture antibody & plate®l] coatings}”]
9l3le], 96-well platedl IL-4, IL-5 7}
7}9] capture antibody(Parmigen, USA)
2ugd 1mee PBSel ¥ Z+ welld 50
wA G, AL
PBSZ 3ata Al &3t

overnightd} iz,
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2) 1%2] BSA(Sigma, USA)E 7z} well®
200p 23, 37CoNA 1213 viksto
blockingd %, PBSZ 3x3 AHsy
1=

3) A4¥EY BolA FHF Splenocyte:
RPMI 16409 72A|13F w3k wjzj & zt
welld 50ud o] 3A1zF M¥Ed F,
PBS tweeno 2 3xt3] A3l

4) 1L-4, IL-59detection antibody(Parmi-
gen, USA) 2ugS 1mée] PBSY =4 2z
wellg 50 231, 37CoA 1A H)
%3, PBS tweeno 2 3xba] M3
o}.

5) Biotind Ee°]4d& 2zt avidin-HRP-
(Pierce, USA) 10ug& DDW 10mlo] *=
o welld 1004E oA 308 wjgFst
% PBS tweeno # 33, 18]3 PBS®
334 Al A3

6) 42 7182 OPD peroxidase substr-
ate(Sigma, USA) 2 different tablets&
20m¢e] DDWel =, Z+ welld 100u
A @i, 158 F spectrophotometer (-
Tecan, Austria)2 OD#< &A34th
(405nm-492nm)

12. A Xz

AAE FA 2 FFARE JEJL
H, FER3te] FoAdL Student’s T-te-
st& o] &3ty FA&A 1, patel 0.067 ¢
d o 9% Aoz AA3YY.

1E(AHR)E SA37] Y8,
methacholme° Omg/ml, 10mg/ml, 20m-
g/mlZ E9AZ & Penh@y g A3 L
B normal® Omg/mie] zto) & H| &=
et At Normald Omg/ml, 10mg/ml,
20mg/miAl Z+7F 1000 + 0.303, 1.301 =
0.322, 1517 + 0.245% 2.9, control& 77zt
1046 = 0476, 1.774 = 0245, 2137 +
0312 7|=AFgo] F7tstdoen, JSE
= 77 1085 + 0450, 1483 + 0.188,
1636 = 01642 71=EX Aol At
£ 3] methacholine 20mg/mlol A+ control
A4 normalel HlEd K& FHE Y
Bl 3, JSEE 5719 penh#t s #93
A #AAHG (Fig. 1.
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Fig. 1) Effects of JSE on antigen induced
airway reponsiveness in BALB/c mice. The
mice were treated as described scheme 1.
One day after the last OVA inhalation by
nebulizer, AHR was measured and the
next day (day 35), BAL, serum and
spleen were obtained and analyzed. Data



Ak EFS 20| OvalbuminZ REE FASES20 0IXE S8 151

are presented as the mean + Sb of three
separate experiments (n=3~5 for each
group) (™P<0.01 ; compare with normal,
#P <0.05 ; compare with control)

2. BALFOllM 2| HEMELl £ ¢

stof| ojxl= H&t

ZNBRHEZAH AN FFAES] FHES
Hlastges, 4 4FMAEE normaldl o
g vl &2 Ao Macrophages no-
rmal 1.000 £ 0.030, control 1.194 = 0.109
JSE 0.793 + 0.055&A], control¥* < nor-
malol] ¥l2dte FAHUA St e
o, JSET 2 controlTol B3l 24
DA BAAZ 28y, eosinophile n-
ormal 1.000 = 0.225, control 5593 + 1.6-
32, JSE 6.298 t 1.424, lymphocytet no-
rmal 1.000 = 0.248, control 2.913 £ 1.150,
JSE 4810 £ 129024} <23 ®¥3g &
ZakA st (Fig. 2).

W Eosinophil
BLymphocyte

Fold Increase (Relative to Normal)
QO =2 N W A O N 0

NORMAL

CONTROL JSE

Fig. 2) Cells count in BALF of each
studied groups. Mice was immunized i.p.
with 50ug of OVA at days 8 and 20, and
chailenged 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=3~5 for each group) (*; compare
with normal, *P<0.05, **P<0.01, #; P
{0.05 compare with control)

3. @A Immunoglobulin Gef =}

o] X| = of &F

45 IgGe ¥FE ¥AHE 1/2,000&
2 343 sample® AP oH, FAE
normalol e v &2 AAI}ATG 2
A3 normal< 1.000 + 0.214, controlw
o &= 4728 + 0465, JSETlA+ 3.048
+ 0.365°] %1t} Control< normal<oll H]
2t oAU A 1gGe FEE F7HA
ZAow, JSETE controld] w¥ludte IgG
FEL FAdUA FAAZHFig. 3.
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Fold Increase (Relative to Normal)
S w

o

NORMAL

CONTROL JSE

Fig. 3) Immunoglobulin G concentration in
serum of each studied groups. Mice was
immunized i.p. with 50ue 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=3~5 for each
group) (**; P<0.01 compare with normal,
##; P<0.01 compare with control)
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4. & jmmunoglobulin E2| t3loll 5 H|ZMES| Interleukin-40ll O|xX|
ojxls A&k = o
g5 Igd) &L normal@e 1/20 Splenocyte® i3 wiX|o|Ae] IL-4

dilutiono] Wi wj&= AAFHT. 23
23 normalTe] 1/20, 1/80, 1/320, 1/1280
o s Mwigo A, ZZF 1.000 + 0.176,
0580 + 0.118, 0316 = 0.022, 0219 +*
0.014, control#dl A& Z+zt 5038 + 0.520,
4254 £ 0.343, 2.749 + 0306, 1476 =
0.211, JSEZdAM = ZzF 3231 = 0.305,
2195 + 0286, 1.113 = 0033, 0628 +
0.037°1tt. E& 3A wjFeA control
e Hlwate] {4 UA
IgE<] Z7MNZHen, JSETL
controld]l B3l IgEe] +F#& HA
KA FAAZAG (Fig. 4).

normalitol}

22O
TR E

=7
?
6 **
[=3
1)
25 KK
(] S
24 | |~m— NORMAL
I “ ; |
K ;—o— CONTROL
2° # sE
g2 o
g ##
B! i\"\__\?
(=]
w

0 - -

1/20 1/80 1/320

Serum Dilution

1/1280

Fig. 4) Immunoglobulin E concentration in
serum of each studied groups. Mice was
immunized i.p. with 50w 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 t SD of three
separate experiments (n=3~5 for each
group) (**; P <0.01 compare with normal,
##:. P<0.01 compare with control)

o] %L normalTd W HEE A
a9t 2823 normal#2 1000 =
0.036, controli°l A+ 1.144 = 0.036, JSE
ZoAE 1.040 = 0.043°]dt}. Controla®
normal#e] ¥l 2dte] FAFAA IL-4
£38 ZNAHLen, JSEXS control
vl ate IL-49 $£&8& FA3IA &

AA1# % (Fig. 5).

2 1o

1.3

1.2

11

Fold Increase (Relative to Normal)

NORMAL Ci

Ot

Fig. 5) Interleukin-4 concentration in c-
ulture supernatant of splenocyte each
studied groups. Mice was immunized i.p.
with 50w« 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=3~5 for each group) (**: P<0.01
compare with normal, #: P<0.05
compare with control)
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= A&

SplenocyteE B3t w9 IL-5
o] &2 normalwel digk vl&2 A
st A¥Z23 normalv 1.000 *
0.092 controlo A= 1.164 £ 0.078, JSE

o MdE 1128 = 0.043°]Q. Controlit
2 normalde] HlWES IL-59 FF&
7N A e, JSET-2 controlell ¥l a3}

oIS $EE FaAIE FEE e
_]

A2 O

T 13

Fold Increase (Relative to Norm

CONTROL JSE

NORMAL

Fig. 6) Interleukin-5 concentration in cul-
ture supernatant of splenocyte each st-
udied groups. Mice was immunized i.p.
with 50ug 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=3~5 for each group)
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% 1IgG, IgE, splenocyted] IL-4, IL-59
FE TFsAh

2o g4FAe 3473 tH35(eosinop-
hilia)o} #HAo] Btk oAE W, H4

(asthma), €& 2| A8 4 (allergic rhinitis),
olExA TR AZ(atopic skin disease),
idoiopathic hypereosinophilic syndrom-

e(HES) 283, 434 A s(inflamm-
atory bowel disease) Fo|tt®. ZATE
A =l &3 #RHY, 53474
NE G5 A9 77 5RZAHA &3F
9 VRN 3ATY =W FE71AA
g A7 JAe HHYHE W 2
3 XN8E n¢etEd FLosidn &
A} JaRozw FA HAgole
A A 71259 BATY &S
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—

a S xHFozN 71EHR
Rkl |
E 289 methacholine test (20mg/ml)
A controlE ZIEAGFA] F3o]
gy, #d4 2do] F FEIHASTE YE

oX

ulda, JSEZAAE f98A 71=XEE
ZaAzg. a8y, 71 EAH4(BAL
fluid)o) A eosinophil®] $¥, control°l
A normal@ol ®lEdte A4 WA T
74t 283y, JSEFS controlell H]
a3t oA gE WsE JelAE &
ot

A A E ol s34 FA
Ao e A
o] E A ZITh

. mast cell& ZT2¥AE9] F3}
Eolx 8&& 3T hista-
mineg EFsE E¥E FEAuHEEE
o] g =5 AXIRHES a
A xoltl. mast celld FceRI, FcvRII
receptors IgESt IgGell 22t A2 g3t A
A 4=/} 24 2 granulueg &4 3
A}40). IgGE serumold 7 FRE
Immunoglobulin®.2 & <& vk ol
23 IgGY 92 WA, IgEvt 71#A
mast celld]l 3#38lo] degranulations
43k o}, mast cell®] sensitization®} acti-
vation® Yo AA IgE®t o] mast cell
of Zgsitt £ IgE7t Z¥E micedl Al
+ IgEi4al IgGE A4tste] airway hy-
perresponsiveness® ¥zt 133, I-
gG¥E eosinophil®) FcyRIO o) F# 38 e-
osinophil®] degranulation® FL87=
o ? AAZ, A6 olgB ojdeld
AXNE 28R &L odolEd Hl&H I-
gGS IgEY levelo] #23A F5E A
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control*©] normalde] B] I
UA 1gGel FE£E& F7IAFH oY, JSE
{e]

o
2 controldl]l vl st [gGe & #9

T3 IgE%:— plasma celldlA EH| ==
Aoz, IgEv =AM FceRl1 olgte
18y HFHSFEAE w/IE mast cell
o ZatAl Agsot. o] IgEo A3t
A ool FEAEC wAAFIA Ha,
o] mast cell¥ granule®24%¥ 333
7} EAES] #HE fEsiA Ho Al

& Auigkgol Ao ol=A HUY. ®
basophils 2 &4 3t® &4t = FceR 1
ol ¥dEe, gEE A7ldE AEsd
AlY AN dodled #AY F
Qop? 3l IgE+ hay fever, asthma,
hives(%74), anaphylatic shock%¢ %

O

[+]

o #AHEE S4HA Hwinkgs vy
q_._, o)_a:‘xq o]q45,46)

2 Ay gHF IgEe dHEHL -

ontrol°} normalde) vBludts £9A4

A IgEe F&£& ZF7MAA oW, JSETS
control@ ol Bl sle] FoAAJA IgEQ
FTEE A
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