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The Effect of the Bojungikgi-tang in a Mouse Model of Allergic Rhinitis

. Sun-min Kim - Sung-youn Sim - Hak-sung Byun - Kyung-jun Kim

Department of Ophthalmology & Otorhinolaryngology & Demmotology, College of Oriental Medicine, Kyungwon University

Objectives: Major symptoms of allergic rhinitis are nasal obstructions, sneezing and watery rhinorrhea. When exposed to
certain allergens, the IgE covered mast cells degranulate and release inflammatory mediators and cytokines which result in a
loczal inflammatory reaction. In many recent studies, molecular biological methods have been used to investigate the role of
cytokines in pathogenesis and new therapeutic targets of allergic rhinitis. This experimental study was done to reveal the
effects of the Bojungikgi-tang on the allergic rhinitis. We have studied effect of mice on OVA-induced production of IL-4,
IL-5, INF-v by murine splenacytes and effect of OVA-induced Total 1gE and OVA-specific IgE

Meterial and Methods: 21 BALB/c rats were divided into three groups: normal group, control group, experimental group.
To induce the allergic rhinitis in control group and experimental group, rats were sentitized intraperitoncally with 0.1%
ovalbumin solution 3 times: at intervals of 2 weeks. Then intranasal sensitization was performed by diffusing 0.1%
ovalbumin solution 3 times at intervals of 2 days for a week. After that time, rats in experimental group were oral
administration treated by the Bojuogikgi-tang for 28 days.

We observed changes of {L-4, [L-S, INF-v, Total IgE and OVA-specific IgE. We used independent t-test statistically.

Results:

1. In IL-4 study, Bojungikgi-tang treated group didn't show significant differences.

2. In IL-5 study, Bojungikgi-tang treated group shows significant differences.

3. In INF-Y study, Bojungikgi-tang treated group shows significant differences.

4. In Total IgE, Bojungikgi-tang treated group shows significant differences.

5. In OVA-specific IgE, Bojungikgi-tang treated group didn't show significant differences.

According to this result, Bpjungikgi-tang was concluded to be effective on lowering the total IgE. Through this. Bojungikgi
tang seems to reduce the symptoms of allergic rhinitis. More studies are required to know exact mechanism of Bojungikgi
tang to show the anti allergenic effect.
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Table 1. Contents of Bojungikgi~tang

ghaEd, 4 g
B Astragali Radix 6
Ng Ginseng Radix 4
Z)N Atractylodis Macrocephalae Rhizoma 4
HE Glycyrthizae Radix 4

BB Angelicae gigantis Radix 2
PREE Pericarpium Citri 2
THE Cimicifugae Rhizoma 2
ZEH Radix Bupleuri 2
sl 2%
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1) A9 A

53 239 RS el @ FEHA ¥
22 Amut RS 83 2 3F 5% ¥R
o 0ToA TN 28] 2SHAAYIR
A3 A3E 7kl Ag9 &8 % °]
£Ag filter paper2 o]FHF T rotary vacmum
evaporator (EYELA, Japan)ol 4 ZoFsE 5 1000
mf round flaskol] &7 freezing dryer (EYELA, Japan)
2 0N B9 B4 ARde Azd 2Ue A9
o AHEEIATE (782 86%)

2) A9 5o

AL, W2, 28w 4 T2 TRIE S
o AT ekl ARG 5o vhes
2 lgkgd] FE2 0lccd] ¥9)2 28U wjd AT
7o gtk 2& 71 AT dzIe $%9
AP AFrE TS

3) gz ukg e A B2 AR

Levine & Vaze] #W™¢ 383l Ovalbumin
(OVA: chicken egg albumin, grade V, Sigma, USA)
S gos A4, PBS(phoshate buffered
saline)}  FAHIYF0]FAAIOH);  gel, Sigma,
USA]S L1239 OVA 10ygS PBSS} FAaksted
2u)EA godd Tt IwE THE0] OVAEY
of HEE sigidh UxTd A¥TAA 48 A
19, 79, 1494 OVALAE E7 o] Fojsto]
2R3 A AAYeE B £
Atk I 22 A3 oY BBFY F 7Y
t A42 334 dxed APT vhe29] vl
0.1% OVA £4& HAzle dezr] vds 7
ANz
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4) 849 ¥

A9 A4 ¥ 894 ohe2g oHANT ¥ A%
Askd WAe AW F $aAAG YR
o wAg 2@ F 20T nIHA

5) HIFAE Bfel Fu

AFzRE AHE3e Fetal bovine
serum(FBS) 10%7} 5§ RPMI-164002 HH3S
t}. Micro slide glass2 H)3& ZA o7 5 040 ym
nylon cell strainer2 ojZ}atick. 1000 pm, 10E7
921228 & RBC lysis buffer(Pharmingen, US)2.2
Ag7e gsigt. 28 AT F 10% FBS
RPMI-16400 H]ZAIEE AF-H-31Ak

o3 e

6) AX ui%¥

24 well plaec] HZATE 1x10° cellyme2
seeding® 5 OVA (Imgmf)2 A 1243F 37T, 5%
CO, incubatorel] wjoktITh Cell harvestE & & A
Zolo AABE 20T HAFATE

7) ELISA ¥4l < o]£@ IgE, cytokine 3%
Total IgE, Interleukin4(L4), IL-5, Interferone-y
(IFN-v)2] =42 Pharmingen?] OPT HA setE o]
&tk 96 well plate®] Z+ welloll capture antibody &
4TNA ovemightZ. coating5}2Th OVA-specific IgE
2 HSHHE OVA( 100 pgnd) welld] coatingd}3i
t}.  Assay diluent (Pharmingen, US)E 200 pl/well ¥
1NZH Aeol % blockingst¥ch 33
washing3te] blocking bufferS $A3] AAT F
standard IgE, standard cytokinest A4Z-S 100 w# ¥
Z3ke] 2A17F Agol FUth 53] washing¥
biotinylated detection antibodys} aviding 100 ¥
23Eg 3 1A Ao FUch 73 washing¥
TMB substrate reagent 100 E 713 F 08 F9
IM HSO, 50 S 7T Microplate
reader(Molecular Devices, US)Z 53 450-570 nmoll A
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1. IL-4. 1L-5, Interferone-¥ ¥Adol nixl= Qg

OVAgdog ZHANZ] w¢2oM HIAAEE
22gte] T2AZF OV-EALAE ¥ wigste] ¥4
® cytokine®] %-& ELISAd 98 =43¢t oix
Tol| vl S BT FAG vhe-29] L4, ILS,
IN-y 20| & 3ol 149 ZHhoe Fo4do] i
3, 5, IENvE frofd QA AAsiact. 149 73
o AT 12458325 pgmi, OVALE ZHAZ
ZT 2348217077 pgmidel Wk APFE
5.34+92.88 pg/mE YEPSITHTable 2, Fg. 1)..IL-5
e AgHor AEHA ggoy dxd
152802+509.88 pg/mioIs, HETFL 68397+
92.76 pg/mio)ActHTable 3, Fig. 2). IFN-ve] 7%
QTS 37.86£1689 pgml, HRTL 62759+
744.38 pgmio}h ot BPTL 251757437761 pg/md
191t(Table 4, Fig. 3).
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Table 2. Effect of Bojungikgi-tang on OVA-induced
Production of IL-4 by Murine Splenocytes

Group T L-4(pg/miy
Normal 12.4543.25
Control 234.82470.77
Sample 14534492 88
a) mean1S.D.

Normal : sham operation group for OVA injection
Control : OVA induced Allergy Rhinitis
Sample : OVA induced Allergy Rhinitis + Bojungikgi-tang
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Fig. 1 Effect of Sample on OVA-induced production of
IL-4 by murine splenocytes. Mice were administered
with sarple at 1g/ke (oncefday for 28 days). Spleen
cells were isolated from nomal o immunized mice.
The cells were cutured in 10% FBS/RPMI1640
medium in the presence of OVA(Img/m) for 72 h at
37C in a CO, incubator. Each value represents the
meanzSD. of 5 animals. », P<Q.1.

Table 3. Effect of Bojungikgi-tang on OVA-induced
production of 1L-5 by murine splenocytes

Group IL5(pg/nde)
Normal

Control 1528.02+509.88
Sample 683.97+292.76**

a) mean+3.D.

Normal : sham operation group for OVA injection
Control : OVA induced Allergy Rhinitis

Sample : OVA induced Allergy Rhinitis + Bojungikgi-tang
* % p<001 vs control
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Fig. 2 Effect of Sample on OVA-induced production of
IL-5 by murine splenocytes. Mice were administered
with sample at 1g/ke {onoe/day for 28 days). Spleen
cells were isolated from nomal or immunized mice.
The cells were culired in 10% FBS/RPMI1640
medium in the presence of OVA(img/mé) for 72 h at
37°C in a CO incubator. Each value represents the
mean*S.D. of 5 animals. =, P<001.
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Table 4. Eifect of Bojungikgi-tang on OVA-induced
production of IAN-Y by murine splenocytes

Group IFN-Y (pgfmi)a)
Normal 37.86116.89
Cantrol 6275.99+744.38
Sample 2517.574377 61%**

a) meantS.D.

Normal : sham operation group for OVA injection
Control : OVA induced Allergy Rhinitis

Sample : OVA induced Alleigy Rhinitis + Bojungikgi-tang
ek p<0,01(0.000001) vs control
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Fig. 3 Effect of Sanple on OVA-induced production of
IMN-Y by murire splenooyles. Mee  were
administered with sample at 1gke (oncelday for 28
days). Spieen cells were isolated from nomal or
immunized mice. The oells were cultured in 10%
FBS/RPMI1640 medium in the presence of OVA(1ng/
mf) for 72 h at 37°C in a OO, incubator. Each value
represents the meantSD. of 5 animals. =
P<Q.001.

2. Total IgE, OVA-specific IgE gHMof o|x=
st

Total IgES} OVA-specific IgEi= 28907+ kot
T T ¥ opeas A% AYslo AL 84
A3 ELISAY os) ZA3igich vl u)s
oo Toal IgEe R4 QA #as
OVAsspecific IgE #0j%e 7+a8g)
S Towl IgEe] B¢ Awe dgyoz
g2 gdgteyt ovAer RN grFe
18765.9642562.17  ngimPol ks AFFL
15164.82+3271.51 ng/méE L}E}ici(Table 5, Fig. 4).
OVA-specific Ig Et= O.D.(Optical Density)gto] R4}
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& 03030035, GREE 08001006483 VYT
£ 0.574102463{THTable 6, Fig, 5).

Table 5. Effect of Bojungkgi-tang on OVA-induced total

IoE
Group total IgEmg/nfa)
Normal
Control 18765.9612562.17
Sample 15164.8243271 51**+*
a) meantS.D.

Normal : sham operation group for OVA injection
Control : OVA induced Allergy Rhinitis

Sample : OVA induced Allergy Rhinitis + Bojungikgi-tang
*hxk  p<0.05 vs control
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Flg 4 Effect of Sample on OVA-induced total Ig E. Mice
were administered with sample at 1g/ke {once/day
for 28 days) and blocd sampling was performed on
day 28. Each value represents the meantS.D. of 5
animals, =+ P<005.

Table 6. Effect of Bojungkgi-tang on OVA-induced

OVA-specific IgE
Group OVA-specific IsE (ng/mf)a)
Normal 0.303+0.035
Control 0.800+0.064
Sample 057410246
a) mean+S.D.

Normal : sham operation group for OVA injection
Control : OVA induced Allergy Rhinitis
Sample : OVA induced Allergy Rhinitis + Bojungikgi-tang
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Normal
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Fig. 5 Effect of Sample on OVA-induced OVA-specific Ig
E. Mice were administered with sample at fghke
{once/day for 28 days) and blood sampling was
perforned on day 28. Each value represents the
meanzSD. of 5 animals. +, p<0.1.
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IL40) 79 AAREL 12451325 pg/nd, OVAO 2
AR PR TS 234.82470.77 pgmidel] uhel #
HRARES £98 7 1453419288 pgmiZ e}
U zas Eﬁ’i‘”—} frolAde glglckTable 2, Fg.
1.
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t AREe 4¥Hos FEYA gstoul,
e
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& 68397129276 pgfmb o2 YyERL frejA
1A 5]l ck(Table 3, Fg. 2).
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Total IgEe] A A APAoZ HEHA
orgror) OVAS® 7HAAIZl tiFTe 1876596
2562.17 ng/medoll Whah HirhRHES FAY 22
15164.82+327151 ng/mé 2 Ve FoAo] AR
tKTable 5, Fg. 4).

OVA-specific IgE¥= O.D.(Optical Density)zto] R4+
72 03030035 ng/m, OVALZ ZH2A7l o

2 0.800:0.064 ng/m¢A 1L, HlirhERsinS Fo
057440246 ng/ml ©.2 e} ZHaAE
4L SiitHTable 6, Fig. 5).
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