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Anti-allergic Effects of Shinbijen

Kyung Yeol Kim, Sang Tae Kim', Jong Hwa Lee

Department of Neuropsychiatry, College of Oriental Medicine, Wonkwang University,
1: Division of Science and Pharmaceutical, Ewha Womans University, 2 : Department of Pediatrics, College of Medicine, Wonkwang University

The discovery of drugs on the treatment of rhinitis and allergic disease is a very important subject in human
heath. The Shinbijen has been used for centruries as a traditional medicine in Korea and is known to have an
anti-inflammatory effect. However, its specific mechanism of action is still unknown. In this report, we investigated the
effect of hot water extract from Shinbijen on OVA-mediated allergic reaction and studied its possible mechanism of
action using fluorescenc microscopy and RT-PCR analysis. Shinbijen inhibited OVA-induced rhinitis, total cells in BFA
and lymphocyte related to inflammation in mice. Shinbijen decreased immuno response, which activated by IL-4,
COX-2 and iNOS expression. in tissue. Shinbijen reduced inflammatory molecule release from mice lung tissue and
CD4/CD8 cells activated by cardiac blood. Shinbijen decreased OVA-induced IL-4 and iNOS levels in pulmonary
alveoli. Our findings provide evidence that Shinbijen inhibits OVA-induced allergic reactions, and also demonstrate the
involvement of inflammation and allergic disease in these effects.
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TR, RSRE, AsdE, S RiE, ZAt,
R, RPTEE, BT, A, KEelth
oldl Az OVAR HIES fFxd AMEEZRE Anti-Rat
CD4" Monoclonal Antibody 9} PE Anti-Rat CD8" Monoclonal

RE, B, Fol, Al i

Antibody 2.2 FimilS AFFAS T dFHSo FA3=
Ovalbumin(OA)¢ll )3} NOA A =} Broncho-alveolar

lavage(BAL)# BAL fluid(BALF)W & F A £ B lymophocyte
FE FHsly EAMETHOZ INOS, COX-II 181 1.4
mRNAFS RT-PCRE A &3hste] E4qstlon of59) 287

Ae PESS oo AAL A9 ol mushe woln,

Asz 9wy
1. A=
1) 435=

2 AdTE AP ES (FTUEI TN BdEe AF
200~250 g Sprague-DawleyZl 7 3AF thdoz A3 4
Akt A3 LA n@BARFAA T, AEHe =
= Tusl TESL AMEA e A2 2042 c, FE 40~60 %=
FrABIEA w3t wo] F7)e 47 AR A 2343
AP B4 AIAZ F A3l /*}9“0}93\5]'
2) A<k

Anti-Rat CD4" Monoclonal Antibody ¢} PE Anti-Rat CD8"
Monoclonal Antibody+ CedarlaneAl (Ontario, Canada)Z -
T4 2. H (St Louis, MO), IL-48} iNOS & R&D Systems Inc.
(Minneapolis, MN)o| A FQ3}H 3 1 & A dFA|Fo =2
TYste] A&

3) Himpne] A

£ AP ARRE Bl &% 742 Table 13 2t

Shinbijen®] SHeFAl FHAZZF o] 3,128 gH A F@3to 33 T/

F(EE AAF)Z 5~1081¢] F-I)Z wigtate] 80T &3l 2~
12X 7H& <t A8 d& Tkete] HEA A F317F 1,000 mle] A
g o, ol Y Fste] T4 AAXAIA 500 g FEAE F
FS d3lokelst “418A or shinbijen”ol2} ™8 W) (Fig. 1).
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Table 1. Herb composition of Shinbijen(¥7 % i)

EEE Tors 20
BHLC COCICIS SEMEN 300
ZHKE MORI COTEX RADICIS 300
BEE HOUTTUYNIA CORDATA 224
[ PLATYCODI RADIX 224
EE REHMANNIAE RADIX 150
£RTE LONICERAE FLOS 150
=AE SAURURUS CHINESIS(LOUR BAIL 150
£ B ZINGIBER OFFICINALE ROSCOE 150
RO AURANTII NOBILIS PERICARPIUM 150
B i ATRACTYLOADES MACROCEPHALE KOIDZ 150
A Mt ATRACTYODIS RHIZOMA 150
" E GLYCYRRHIZA URALENSIS 150
E W MENTHA ARVENSIS VAR. PIPERASCENS 120
TREEE PAEONIAE RADIX RUBR 120
® F PERILLAE SEMEN 300
B B ALLII RADIX 240
X & ZIZYPHI FRUCTUS 100
SHA 3,128
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Fig. 1. Shinbijen2]

2. Ay
1) Ovalbumin(OA)Z ¥ 27]
2 oATe Ay wet
mg/Kg/day* 2|2 %8 L =27] Hdass #As
HEF2¢2  Bellofiores9 R
Ovalbumin(OA) 1 mgS 0.9% saline 1 mlell 5o 33} FALSt
1, 6x10° B. pertussis bacillis £33 0.9% saline 1 mlE H7%
WE F93o immunizationS A]ZTh AAIZ
T 4L, TEEL 2% (wt/vol) OAZ 3 09% saline
acrosol& FUANAHOZA Fdzt T 27 Hlge
A} Aerosol ultrasonic nebulizero] £J3l] THEoF 1,
2087 FYAAT HE i 24407 391 1597 22X O
2 vhAA O 43R4 FAL EDTA (Ethylene
Diamine Tetraaccetic Acid Dipotassium Salt)7} & ¢
ol ¥ & 4 WA
2 583 A4REE 450 NOHARE Fels A3 9%
wellol 50 w# &713 7)o HAAIEQ] Griess Al2F(1%
sulphanilamide, 0.1% naphlethyendiamine dihydrochloride, 4%
phosphoric acod) 50 plA= st NOBAEES] TE& 570
nmo] 4] ELISA reader® =734t}
2) Broncho-alveolar lavage(BAL)¥ BAL fluid(BALF) W¢] Al
v 73}
H Q3 713 FFHES TAbsET] SJaiA AnA
0 mg/Kg/day* 2] Z5-E OA aerosol ¢ thdel 7]
A3ttt 01% EDTA 2Nag ¥33  PBS
(Phosphate buffered saline; Sodium Chloride 8 g, Pottassium

immunization
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Chloride 0.2 g, Disodium Hydrogen Phosphate 1.15 g, Calcium
Chloride 0.0005 g, Magnesium Chloride 0.0005 g) 4 mlE 3%
Fqste] 71 BAE AH S Fo BALFE A0k 3ot Qg %
o] g Fd 80%=E MAMESFE hemocytometers A3
A &3993¢ BALFel lymphoprep (1.077+0.0001
g/ml, Nycomed PharmaAs, Oslo, Norway)& 3 7}sto] 25%
&<t 2,000 rpmolA A4 E2T F FSS WL, F3bel st
$A FE&3 e lymphocyteE £ g thg PBSOl| FfA1A
200 x goll A 1023 33] 94 A1H & F, RPMI mediume] Ff

A7), B8 dv| B S o]&3e] Trypan blue exclusion®Z A
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3) WAAE 2ol 93 TAHES CD4/CD8" F3=

NN=AH AR T-cellZAHE 91al RPMI B Aol FfA)71
a7 A EZ media A(pH 7.2 PBS+ 5% FBS with RPMI + 2M

sodium azide)ol 2x10” cells/ml®] A EFS A 5FA7]3L, A3

Pol| AERGF 50 plg QojA AlFdvie} 1x10°742] A E7}
EZAA stk 2 Al@ o] Anti-Rat CD4" Monoclonal

Antibody (Cedarlane, Ontario, Canada)$} PE Anti-Rat CD8"
2tz 0.5
ng¥ 7}3tal, Vortex mixer2 & 412 th5 o] Egdg Yol 2}
SHEE dFVE SYE A9 4TAA 3027 wFd F,
4Tl A PBSE 23] MA3la, 50 plY ice cold media B(pH 7.2
PBS + 0.5% Bovine serum albumin + 2M sodium azide)®i| 4]
N7 F BHARAE ol 3ho] Azl o
g CD4" 2 CD8" THZ&S 43
4GS FES AFIAN THEY a4 F5F

B Al met AuA EFEE 100 pg/mlA ] Z5E H]
AH Y AFGAl TAEY ZALE}7]

EE 5% RPMI medium®l penicilin/streptomycin®]
3w x4l 10' AIZE 5 f8 F(slimb cover glass)7}

6
’8‘

Monoclonal Antibody(Cedarlane, Ontario, Canada)Z

cell pellets A5

¢

o=
Z:}—/—;\——TTTE

el
12

o =
=gt

Ol o

ell culture dishol] &F3}a1 37CoA 24/\] 7+ v oF
FE=E 100 ug/mlO] HA Hrteto wES #F
HAL AA g F AEE A PBSE Al ~|§} o
Aﬂ}_% metanolZ A X $Jo oA A 1Y A7l &+ PBSE Al
g AAste 33 Ade ts 0.2% BSA(bovine serum
albumin) & blocking¥ 128491 Anti-mouse-CD4"/ CD§'Z 2
Z}8A Q1 anti-mouse-conjugated® FITCE& RO 2 % 2|to] &
A2 W& At o] MR E A oy o] & FFE
n Ao A FEsAT
5) WX sHE A
2 Aol o) ¥ AW H S
Aag ZASH7] 9130 shinbijen =FE &
Aol thete] 2P FHEHE E2ld F 4% formaldehyde
o ¥olx 1A T paraffin embedded® B2 A3}l
microtome2. 2 5 mO 2 AG3}S glass slided] F-2 the
AlZl & paraffing A A7) 9F xylengHel| ¥
EtOH(100 -> 95 -> 75%) 5 =0 23402 1474 ©7hx
o} AXE wHEste] HF A 74 <] hematoxylin/eosin
ol Al stell A 200xE BESFA AR BFE AAE)
dgzxZ st ayE s A7) A g, dx
9] slideE peroxidaseZ A A3t7] A3 3% J”Jr’\lﬁl-—’,\—i—?g}
L8 1:42 533t §HE) slideE B} ¢F 2
g3te] AZYeA o] E4E 1]7']?’} o
A4 ]'E} PBSZ °F 587t

we
]

2] iNOSS} IL-4Z
=52 (10 mg/Kg/day)
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it

iNOS, IL-45 500 : 19] HI &R 343t 1A=
gt o5 PBSol
blocking &5 g
A} A 9] anti avidin-biotin enzyme complex (ABC)S.2 147k
A S 2%l HRP(horseradish
H4ital 4491 DAB(3, 3'-diaminobenzidine)<]
EgAe A a5 ~ 2087 WX B2 B 5
B2F A A3 TS mount solution®. & Ho] y I AWSHS
do] slide A% & An|Fstol A AFstAoh
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=g F olE 3027 AN FAsL 2
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peroxidase) S

IL4 mRNA%

shinbijen EFZ% (10 mg/Kg/day)ol tiste A dst
T iNOS, COX-IT 18] 3L T4 mRNA 2] JA| o wX& JaF
< Yot 7] 3 M=y FHAE AFHGorRE PBSE 23]
A A3 T ©]5 RNA zol &5 7hste] o] & Az i3 &
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e 7 288 = WA 20T 15
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1. Ovalbumin(OA)Z ¢d27] g Fi

Shinbijen EFZEd tiste] <27 vdasS 243t
7] 91314 OVAZ HI9S fe® AEZRE FHIS 475
g & AFukgo] #3t= Ovalbumin(OA)dl 4 NOAA =
o EE 24F 2F, FATS 40:182 Mol1 HERIEe
782429 pMAE 0] o1} shinbijen 23.1+35 pME ) X+o]

Ws) ol @ Aol

e QAek(Table 2).

Table 2. NO formation in Fluid of Ovalbumin induced rhinitis rat

Samples NO formation ratio(iM/well)
NOR 4.0+1.82
CON 78.2%2.9
Shinbijen 23.1£35 =«

Values represents the means = S.D of performed experiments in triplicants wells ver
control. p<0.05

2. Broncho-alveolar lavage(BAL)Z} BAL fluid(BALF) W] A%
a3

271l sl FAg AuH EFEE 10 mg/Kg/day &
A wdFG J#HA Y FFEE FAE FAESFY
lymphocyte=5 Z43}7] $13] OA aerosol &% thadel 713
AXHE& A3 F Broncho-alveolar lavage(BAL)Z} BAL

3 lymophocyteE 438t At. 7]

fluid(BALF) W &] FAH £ 3
EFo A FATL 63411.25 (x10°/ml)o]

vA Aol FAES
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=

272 27.43+1.53 FE 0] S shinbijen 10.63+0.34 pM
A Az WA FI® BEAAE el AeniTable 3,
AT FolM AATLS 2234145 (x10°/ml)o]T RIS
14.53+1.01 BE=°]1 21} shinbijene 5714245 pMeldl tl&*
o Bl&l p<0.05 B HollA FeJgdol A oF 0% = A3t
< &2F4E el g, 2, 3).

?:‘./t

Table 3. Effect of shinbijen extracts on the Total cell in Fluid of
Ovalbumin-induced rhinitis rat

No. of . 5
Group animal Total cells in BALF(x10”)
NOR 6 6.34%1.25
CON 6 27.43+1.53
Shinbijen 6 10.63+0.34 +

Shinbijen extracts decreased total cell levels in BAL fluids of OVA-induced rhinitis rat.
The cells were harvested and analyzed via hemocytometer. Sampling was performed at
72 h after the last challenge in saline-inhaled rat administered saline (Con),
QOVA-induced rhinitis rat administered saline (OVA), and OVA-induced rat administered
shinbijen extract 10 mgkg/day (OVA + shinbijen). Total cells in the BAL fluids were
stained with trypan blue exclusion. Data represent means * SEM. from three
independent experiments. Total cells were 5 x 10° cells in each group. This experiment
used five mice (n = 5). *P < 0.005 vs OVA.

lympocyte cells in BALF
a3 W B @ @ O B &

Fig. 2. Effects of shinbijen extracts on the lymphocyte in fluid of
ovalbumin-induced rhinitis rat. Effect of shinbijen extracts on lymphocyte of
BAL fluids of OVA-induced rats. Rats were treated in saline-inhaled rat
administered saline (Con), OVA-induced rhinitis rat administered saline (OVA), and
OVA-induced rat administered shinbijen extract 10 mg/kg/day (OVA + shinbijen),
respectively. The BAL cells were collected 1 day after the OVA challenge. The
different cell types were enumerated. The results were from one representative
experiment out of three performed. This experiment used five rat (n = 5). *P <
0.005 vs. OVA.

Fig. 3. Effect of shinbijen extracts on lymphocyte cell levels in BAL
fluids of OVA-induced rhinitis rat. The cells were harvested and analyzed via
hemocytometer. Sampling was performed at 72 h after the last challenge in
saline-inhaled rat administered saline (NOR), OVA-induced rhinitis rat administered
saline (CON), and OVA-induced rat under before (upper panel) or after (bottom
panel) shinbijen extract 100 pg/ml (shinbijen 100). Lymphocyte cells in the BAL
fluids were stained with trypan blue exclusion. Data represent with inverted
microscopy. (X 200).

AN E sPsHE Aol o THE S} CD4'/CDS” 27} 29l
Z1=A M AR ] T-cellZ8S 918 RPMI iAo FfA171
A3} HEZE media A(pH 7.2 PBS+ 5% FBS with RPMI + 2 M
sodium azide)ol 2x10” cells/ml9] M EFE AFLHA 72, A E
ol AEH-FA 50 ply Wol A Al deiet 110709} Al E7} &
AsA stk OVAZ WgSs f=¥® AXZHE Anti-Rat
CD4" Monoclonal Antibody 9} PE Anti-Rat CD8" Monoclonal
Antibody &2 Frufils B75Ad & FFAES o]&dto
Yupo] 3 CD4” & CDS' THESS =333 HP*‘
4% % lymphocyted] CD4", CD8'9] W && F3te] A4tetsd
u 72N CD4" JubF FolM AT 134021
(10*/ml)o] i xS 613+1.53 FEo]P et} shinbijen
3.65+2.34(x10"/ml) Q1B thzTo] wls) AFatAl Thaol A f-el s
CD4"9] 7} froj ek ZAass Yehldom, CD8™ A= 324
T2 112£0.52 (x10*/ml)o]at thETE 5.02:056 (x10°/ml)H =

=2
-1
°
=

o]0} shinbijene 1.62+0.75 (x10°/ml)1el] thztoll Bla) oF
62% 8% Zasts AFdE Yeliler g fzd o3 TY
T2 CD4"/CD8" 9 Z718 A5t 4ol AATHTable 4).

Table 4. Effect of shinbijen extracts on the CD4'/CD8" in cardiac
blood of Ovalbumin induced rhinitis rat

Group  No. of animal  CD4" (x10"/ml) CD8' in BALF (x10°/ml)

NOR 6 134021 1124052

CON 6 6.13+153 5.02+0.56
Shinbijen 6 3.65+2.34 162+0.75

Shibilen decreased CD4/CD8'cell levels in cardiac blood of OVA-induced rat.
Sampling was performed at 72 h after the last challenge in saline-inhaled mice
administered  saline  (Con), OVA-sensitized mice administered saline (OVA), and
OVA-sensitized mice administered shinbijen 10 mg/kg/day (OVA + sinbiien 10). The
cells were harvested and analyzed via two-color flow cytometry. Data represent means
+ SEM. from three independent experiments.

4. ¥FE =S AFEAY THAZY 74 F5F
Shinbijen®] HI¥9 < =3 3AF 9 AGIAY THAEZY 7
AFTEE XAV Y8l HAEE 5% RPMI medium®l

penicilin/streptomycin®] &3+ v 24l 10* AL E 52 2
(slimb cover glass)7F £¢1 3= 6 well culture dishdl| &3}
i 37°Cel Ai 24Al b gehet 47 FE2EE 50 ﬂg/mlol = A
A7bete WS #AFEPom HAS AA I & AEE W
PBSZ H]’EW} & A ZE metanolZ A E ol AR A 1HA|
2 o PBSE AHE AAgx 33 APt oF 02%
BSA(bovine albumin)  blocking®  1x3A<Q1
Anti-mouse-CD4"/CD8'2 22184191 anti-mouse-conjugated &
FITCE o2 A5t AR W& gt o8 1=
A o o]& AV AN BAsAT TS y
S Bolu 2T A S4%RY 4 F
WA shinbijene 3% #dc] 2

M) ol st

serum

[“

,.,

=
g3 wio
= o
= =

g o
A%
5. Wd2A55 LA

Shinbijen®] Hl149 &3]
ZHE ARl HE 23
formaldehydeol] ¥ o]A 1
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A &8kl Microtomel 2 5 im0 2 AT8}e] glass slideo] &
Tl}o AZA1Z] ¥ paraffing A A3L7] Y3l xylen& g ¥
S EtOH(100 -> 95 -> 75%)& =0l TAH o= 1A7H 271A
AxE w3l #EAH <l B4 <l hematoxylin/eosin &
A stel A 200 x2 #ESIA A HFS A
PG 24 H/EEM o2 3 243 AT =
Aot EA7F vlulek HolA W 2T
71HA HAge A o] oo AEAe] Bol
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Az sty s 9Js) A7) A g, i-‘Jr;ﬁ
-4 shde,:_ peroxidaseZ A A7) 98] 3% BArst24m9) w e
S 1:42 T3 LAE glideE 5

LA
=(I)L_V‘
ol

o

(Eor e Ay

-
Mz
3
P
R

=)
=

&,
lo

=
T

B
)
o

&5“2-‘:
rH&‘.?L’nEJE_
R

i)

iz &
rlo

ol
fa
i

flo 4

1= of

ox
o U
o

o

o
ek o

30
rr

B
N

fo o 5 oox oox ¥ N 3 o af do
=2

o

2

A~
ZHER

(=))
=

7

o}cq AEY A o] E45 AAT s B2 & oF 5%{}
A A3l et PBSE ¢F 5871 4|2 & PBSE 5387t thA] Al Fstar
2% G4 FHS 294 B3 Boll A FAAE uiee] 2
of AZRE WA 23 wjFHA A 2o 3087 Ao A3}
i, GAEHE WH%‘& —E—#ﬂi F43te] Wi 12 A

g o4& PBSol 2% BSA (bovine serum albumin)E =%
blocking &1 Ho] = £ o] & 3083 ALeA FA3kaL 2
2} A9l anti avidin-biotin enzyme complex (ABC)S.Z 147k
FAskAL o] ZAo £ B2l HRP(horseradish
peroxidase)& Ft3t449} DAB(3, 3'-diaminobenzidine)2]
EgdNE =9l g 5 ~ 2087 WA RT. s2=
587 A3 3% t}€ mount solution® & “401 wy &
Yo slide A3 § dv| QoA #2
gl Ao INOSTHS TS 49zx3 l‘i—%"ﬂ’ﬂ ‘3
BHROH @502 Q3 Fo] FUHE FEQ

[ehRe]
shinbijen3-§- J 3] 22Tl A dHFo] 4

o) =
A

Hyopet —[N e m{n
o R o 2

NOR

Fig. 4. Shibijen decreased CD4°/CD8"cell levels in cardiac blood of
OVA-induced rat. Sampling was performed at 72 h after the last challenge in
saline-inhaled mice administered saline (Con), OVA-sensitized mice administered
saline (OVA), and OVA-sensitized mice administered shinbijen 10 mg /kg/day
(OVA + sinbijen 10). The cells were harvested and analyzed via fluorescence
microscopy.

shinbijen

Fig. 5. Histological features of nasal epithelium of OVA-induced rat.
Cryosections of nasal tissues from sensitized rat with PBS challenge (left), OVA
challenge (middle), and OVA challenge plus shinbijen (right) administration were
stained to detect Hematoxylin/eosin. (x 200 magnification)

CON

shinbijen

4 &
Fig. 6. Histological features of pulmonary alveoli of OVA-induced rat.
Cryosections of lung tissues from sensitized rat with PBS challenge (left), OVA

challenge (middle), and OVA challenge plus shinbijen (right) administration were
stained to detect Hematoxylin/eosin. (x 200 magnification)

Lok Slwnl e

IMOS

Fig. 7. Immunohistological features of IL-4 and iNOS expression on
pulmonary alveoli of OVA-induced rat. Cryosections of lung tissues from
sensitized rat with PBS challenge (left, OVA challenge (middle), and OVA
challenge plus shinbijen (right) administration were stained to detect ABC stain.
(x200 magnification) Paraffin— sections were obtained and stained with biotinylated
anti-HRP antibody and antibody iNOS and IL-4.

6. RT-PCREAH ol 23+ iNOS, COX-IT 18]
4

Shinbijen 5% % (10 mg/Kg/day)el tiste] A s}
T iNOS, COX-II 28] i IL-4 mRNA H&8 ¢ Ao nxE o
TS gotry] 98 7I=H T FHAE A H N o2 5E PBSE 2
3] AlH 3 TS o] 2 RNA zol £9S 713e] o] AXY 3t
3 gl AS 223 o o2 15000 rpm O E 1587 44 &2
st 245 A isopropanol 200 pb& 7H&l 3 F WAL 2

IL-4 mRNAZE

- 1529 -



0Tl 1587 WX 3 th o] & Y4 £ 39 total RNAE ¥
3to] o]& RT-PCRE AAIS Th3 1% agarose gelollA] &<l
A} iNOS, COX-II, IL-4 mRNA AAPEH A 2T e

ot

ol

A AAPEEC] FEHE 94 Bl W shinbiend] HE
iNOS, COX-II, IL-4 mRNAZ} HAHo g HAAPEFHo] 7FAse=

%S HAHFig. 8).

NOR CON shinbijen
iNOS
COX-I

[EVEEE

Fig. 8. Shinbijen attenuates the co-expression of iINOS and COX-2
with IL-4 stimulation. Lymphocyte cells were induced with OVA challenge and
were then collected. Total cellular RNA was then extracted, and RT-PCR was
performed for the detection of iINOS, COX-2 and IL-4 mRNA expression.
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