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Effects of Saposhnikoviae Radix on allergic responses
in OVA—induced Allergic rhinitis mice

Jin Ki Jung, Yong—Ki Park "

Dept. of Herbology, College of Oriental Medicine, Dongguk University

ABSTRACT

Objectives : In this study, we investigated the effect of Saposhnikoviae Radix on allergic responses in
ovalbumin(OVA)—induced Allergic rhinitis(AR) mice,

Methods : BALB/c mice were orally administrated with Saposhnikoviae Radix water extract (SRW, 50 mg/kg) or
anti—histamine drug, Ketotifen (10 mg/kg) as a reference drug, followed by sensitization and challenge of OVA,
Mice were measured clinical symptoms and the serum levels of histamine, IgE, IL—4, and IFN—y , and observed
histopathological changes of nasal mucosa H&E staining.

Results : SRW significantly decreased rubs and the serum levels of histamine, IgE, and IL—4, and then
increased the serum levels of IFN—y in OVA—induced AR mice, and inhibited histopathological changes of nasal
mucosa with inflammation and the eosinophils infilteration,

Conclusions : These data suggest that SRW has anti—allergic effect through the inhibitory property of
Saposhnikoviae Radix against allergic responses in allergic rhinitis,
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Umbelliferae)oll &3k= £4E4 AK#<Q ®WE(Saposhnikovia
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1) 2UxH

B ASo|| ANE W (Saposhnikovia divaricata Schischkin,
Saposhnikoviae Radix; SR: )& HEo] Mzjo} ma|=
718 (PFEGALEA, d=h)ozRE st FHst
o grejHst Exstuw o)A FAg & ARSI

2) AAE=

AFFELS 657 BALB/cA 3 AF(mouse, 2012 g)&
EAeR(F7=, d=h2EH FYstgon, 1PARS B
Agt glo] FFstHEA UAT 2&(25+2 )Y FE(B0+10
%) B 1247 W3t gkl 2718 fRI5ke] ARSI

3) Al 2 77|

Ao AREEO]A AJeFe 2 ovalbumin (OVA), AL(OH);
gel, Ketotifen® &% Sigma—AldrichAHSt Louice, CA,
USA)ZEE sty ARL3tge 7]E}  histamine
enzyme immunoassay Kkit(Cayman Chemical, MG,
USA), IgE ELISA kit(BD Pharmingen, Franklin Lakes,
NJ, USA), IFN—-y , IL-4(R&D systems Inc., MN,
USA), H&E stain kit(Seoulin Biosciences Co., Seoul,
South Korea) 52 ARME3ITH
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Tokyo, Japan), freeze—dryer(Daeil BioTech, Gyeonggido,
South Korea), microplate reader(Asys, FEugendorf,
Austria), microscope(LEICA, Wetzlar, Germany) S°]t},

7171 evaporator(Eyela,

2. ¥y

1) 2= M=

HE 200 goll 1 Lok gl 3A1ZF B¢k 23] &3t o=
32 (Wathman No, 1)2 ojatst § 7l &34t
ol FAAZRSIY WFY EFEFES ARstHoH, o] o
TE5E2 8.34 % I}, HFEFEECRW)S W 2dstd
A AP A dgel s galst & AYER AN
shodct,

2) HYRT RE 27| HIY SSE2E M=

aE =27 v|g SERD(allergic rhinitis mouse model)
< Aslr] A dgFEd(ovalbumin, chicken egg
albumin; OVA) 1 mg2 PBS&} A2 nE Z(AI(OH)s
ge)& 1112 Z33F 89 1 mg dgH7 SAS EojAjzt
1Y, 8¢, 15¢e] mpeao] B | FARICEZH dH=27]
AYRR-S =8ttt A B3 FAF 79 & uheaE
50x15x50 cm 7|9 of=H AR} ot Wi 2 mg/ml
OVAEHE oo]&S ol g3dte] AURE 1Y 334 3YU EAE
oz vF W 7FE T3 Y 27] vEE fEskth 1
23 okt v} O 32 HE 158 59 v IS
o|FWHLR £t

dgEnie] v O B F BE FEY AFoRHE &
AS FYstgern, =" 4L 6,000 rpmolA] 5E7F 2
3] A4 BeEste] AL EElste] A Al AN
o} E3 B39 2 (nasal mucosa)®] XA WIS
ety Y 559 HIE EEste] ue g8 e
TS ZI8 AL QFHAY. FELS 4 & 7T 6uEE
ARgstgon, AEddes T A+ Normal), FEH
T(OVA) 7zl 93t ge27] v|go]l fE 2 (OVA
—Control), SRWZ 50 mg/kg Foi3t AHFZ(OVA+SRW
50) @ ti2ER H; F8|2EHIAQ] Ketotifen 10 mg/kg
Eo3t FAYRZ(OVA+Ketotifen 10)22 It &
FE2 ot AF ¢t v W AL sk 7Y B
13] 474 Aztel] 94 Fo7H0.3 mO)S AT stt

1o i

3) Y SIAE &7

APERERE ST oA B 8% ) slag
%X histamine enzyme immunoassay kit(Cayman
Chemical)& AMH3te] ARFALNA AF3t el <) &
Aotgeh &, 8% 200 wE FEO ¥ 50 W fF=AS
ASEHNE PO WA & 20 W] FEAISH AlekE ol
EAZ & fEASE 8% 100 wE s2EY FA7F &
oJ3l= 96—well plated] Wil enzyme conjugate 100 W&
F7ste] 4TolA 2447 AAEAT olF 53] AAHde=
AlZsta AA47) - (chromogenic substrate) 200wE gl
B0l A 90ETF o]F2 A2oA ¥REAIHAY ¥ FF Al
71 & microplate reader®] 405nmolA TF=E =35I
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4) ¥ Ik 5%

A Y| IgE IA9) 5= IgE enzyme-linked immunoassay
(ELISA) kit(BD Pharmingen)E ARg-ste] A R3|AboA A
5% HRel s SAsH. &, 96-well flat—bottom
ELISA platee] 0.1 M NaHCO; $5%(pH 8.3)9 9
OVA(20 wg/ml) & 100 wE gof 4ToAA s 253t
& 1% bovine serum albumin®] &% 1Xx PBSZ Al-29
A 1AZF blocking stTE of7]o] XS FAsteq Y &
ALoA 2A7F ¥keA|F|, 53] AAT the anti-mouse
IgE FAIE Yol 2A7F BESAIHTE ©l& 53 A1F 3 &
peroxidase’} A¢E HRP-conjugated goat anti—rat IgG
A A ALA 1AZE BESAZIE,  3.35.5
—tetramethylbenzidine(TMB) substrateZ 3087t o]|F&&
Ao A FE gREHo] X H(stop solution)S 22+
50 w® go] ZAFRE-S AAAZ] & microplate reader?]
450nmeA FFEE AU 8F W EAsks 1gEY F
T EEEN] HFTAE V&R ALl

5) &8 IL-4 &3

AFFEERE 0% oA Eagt 8 Wl IL-4 5
TX IL—-4 enzyme immunoassay kit(R&D systems)ES A}
L5t Ax3|A A AlFet Wel s St &, &
A 50 WE IL-4 FA7E Eol8l= 96—well plateo] H1
A2oA 2A7F ¥R Al7]1RL, 53] ANFE T enzyme
conjugate 100 wE F7Iste] A2ox 2417 vREAIHTH
olg 53 AFHer At AA7]E(chromogenic
substrate) 100wE Yol 3087t o]Fg A2oA HMAIR
o}, gRgeHe] A H(stop solution)E ZHzF 100 wl¥ do
AA4HRS AXA1Z] ¥ microplate reader?] 450nmojA]
FFEE St @3 U EA5k= [L-49 5=+ EF
LA HFDAS 7|E0E ALl

6) ¥ IFN—y =X

AT EERE £3% HYo4 Eg @4 W IFN—y
%EE IFN—y enzyme immunoassay kit(R&D systems)
ARgSte] A zEAb|A AlFst WRe] s &8t
, 83 50 WE IFN—y FA7F 20l 96—well plated]
Yol Ao A 2A7F BES A7)l 53] AlEE thE enzyme
conjugate 100 wE 7t A2ollA 2A17F ¥RGAIFT
°o]g 53 Aoz ANFHstz AA7]F(chromogenic
substrate) 100wE 9o 30E7 AFE d2oA T-AIA
o}, RhE-Ado] A H(stop solution)& ZZF 100 w# Hof
A4S AAAIZ] & microplate reader?] 450nmolA &
FJ=E SAsiEth. 8 Wl EXsks IFN—y 9 5= ®
LN FFFAEL 7|0 R Attt
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7) HlEBtel HaE A
Aw wRzd F ATAY BARE R
formaldehyde €Ho=2 24A17F 31ASH o2 H|EZF R

(nasal septum)E =ZA|# 10% ethylenediaminetetraacetic
acid (EDTA) §dog 77Uzt &3)stqct. ol& oA wtetd
o2 zofste EES TE ¥ microtomes o&dt BT}
o] ARHEAE FSAHCE 5 mm FAY AHE AZstah
ZFAAHY] 12 WIS #F7] Y5te] Hematoxylin &
Eosin(H&E) @AA|eke 2 ANt & AAE RZHHEE F
sten|F sloll A A ANlZZ(epidermal sheet) 4=, H
el 22|o] HEal BE oz Qg HZHYE Fo| #FAS F

3 724 wake selshgn,

8) SAIsHH AN

A= 33 REEAY digt Hod EEHAH(mean +SD)
2 Yetifiger, FAE {94 "3 GraphPad Prism
5.0 EXZZ33:9] one—way ANOVALQ} Tukey's testS ©]
L3k, pgre] 0.05 o]skQl A f9ido] Q= AL=E &
Astact,
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gkl gt WF(SRW)S 5I3E s 3
ovalbumin® 2 H|Z Y 7H2EHE wRgAofA] opx|gk v17F U
A2 A% 1587 7, AA7] 59 944F SA4H(Clinical
symptoms)< &35+t

O Z3h, 39 19X Zo] AYAARE Fofgt AL
(Normal)-2 ®]7 W #Z2h& 3ix] gokenz uuks 427}
002 Yepyta GAER(OVA) 2| 23t &Y 27] vgo]
+oE d22(OVA-Control)Z FH1le] o) 7helg, )
A7) 59 A ZAro] 127.5+14.85 & HAS| =7} 3
art,  ¥hd,  SRW(OVA+SRW 50)& Edslge o
66.0+5.7 2 tjxgol H3| oz A=

Z 59l Ketotifene T3t Z(OVA+Ketotifen 10)°)A]
= 72.0£9.0 2 SRWEAZI FARHA HUlebs-S 7HAA]
2 AR Yepyitt
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Fig 1. Effect of Saposhnikoviae Radix water extract on clinical
symptoms in OVA—induced allergic rhinitis mice. Mice(n=6 per
group) were orally administrated with saline, Saposhnikoviae
Radix water extract (SRW, 50 mg/kg) or ketotifen (10 mg/kg).
The number of rubs that occurred 15 min after the OVA
intranasal provocation, Data represent mean®SD of three
independent  experiments,  *X0.05 and *X0.01 vs.
OVA—Control group.
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9dRY fE 427 Hd uelda WEFEE
(SRW)<] ¢e27] "awkg 22 g3tg gIsh] 8 8%
Y S|AEIY FEE EAAGATEROR S5

3 ZAz, a9 2049 Zo] EF W slAETe FEe
A4 (Normal) ol A& 14.06+4.86 ¢ M, &E=7] H|Fo]
eurE ) 2Z(OVA—Control)E 298.70+38.93 ; M2 H|g
a8 Al Z7E9en, SRW EAZ(OVA+SRW 50)9A=
164.47+51.94 p M 2 ti27o] H|3] FFoz A5
o} & gReFEQl Ketotifen E(OVA+Ketotifen 10)
fAE 62.61+£4.68 x M E 2o H|3l| 3|AETIS F=
7 felH ez HAE

4001
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Fig 2. Effect of Saposhnikoviae Radix extract on serum
histamine levels in OVA—induced allergic rhinitis mice.
Mice(n=6 per group) were orally administrated with saline,
Saposhnikoviae Radix water extract (SRW, 50 mg/kg) or
Ketotifen (10 mg/kg). The concentration of serum histamine
was measured by enzyme immunoassay. Data represent
mean=+SD of three independent experiments. **&0.01 and
**/40.001 vs. OVA—Control group.

3. IgE °f W& a3z

9dRT f= gEE7] Hd FEOA WEEFEE
(SEW)<9| ¢H27] "k =4 53k FRlshr] A= 84
U IgE] $E=E ELISA Wyoz EH3qr)

I A3, I9 3oA9 o] 84 Wl IgEY] FEx F4E
(Normal)o|A= 7.07+1.30 ng/ml, HZRZE(OVA—Control)
2 60.87+£8.89 ng/m{Z LY=27] ¥ = & FUBIRLS
™, SRW(OVA+SRW 50) & & 39.09+6.13 ng/m(Z &
oo FAAstaTt EF, FdHRLER Ketotifen T4
(OVA+Ketotifen 10)o|A%= 25.836+10.60 ng/mlZ G2
Ao R Igk =7} ATt
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Fig. 3. Effect of Saposhnikoviae Radix extract on serum IgE
levels in OVA-induced allergic rhinitis mice. Mice(n=6 per
group) were orally administrated with saline,
SaposhnikoviaeRadix water extract (SRW, 50 mg/kg) or
Ketotifen (10 mg/kg). The concentration of serum OVA-—specific
IgE was measured by ELISA. Data represent mean=SD of
three independent experiments, *&0.05 and **&0.01 vs.
OVA—Control group.

4. IL—4 o o3 a3t

gaRn gE gdzs] ug SEAN PFEFEE
(SEW)®] ge=7] Wejuig 28 GuE Blst] Sl 83
Y 1L-49] =S ELISA W Z4siert.

a3, 3y dolMeh 2ol B W) IL-49 BEL Y

HFZ O = =10

Z(Normal)of| A= 9.67+1,98 pg/ml, f=F
(OVA—Control)& 56.18+5.63 pg/mE ¥FH27] & &
= 3 Zrlelgen, SRW(OVA+SRW 500 o

28.34£1.29 pg/m= FYHo2 st EF, FA4d
ZOoFE9]  Ketotifen FoJT(OVA+Ketotifen 10)oA%=
23.10+7.45 pg/m= FYH o2 [L-4 =7} 28T
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Fig. 4. Effect of Saposhnikoviae Radix extract on serum IL—4
levels in OVA-induced allergic rhinitis mice. Mice(n=6 per
group) were orally administrated with saline, Saposhnikoviae
Radix water extract (SRW, 50 mg/kg) or Ketotifen (10 mg/kg).
The concentration of serum IL—4 was measured by ELISA,
Data represent mean+SD of three independent experiments.
**20.001 vs. OVA—Control group.

5. IFN—y ©f dig &3}

ddRT f= gEE27] Hd FEOAN WEEFEE
(SRW)9] ¢g27] dois- 24 a3s #lsly] Y8 8%
Y IFN—y ¢] % Z ELISA Hhgog =335k}

O A3, 39 5oAet Zo] @3 Y IFN—y 9 5=e &
A (Normal) ol A= 4,72+0.70 pg/mf, iz
(OVA—Control)2 0.93+0.32 pg/mZ ¥ =27] ¥vhe F=
3 rastgon, SRW(OVA+SRW 50) o] & 2.44+0,51
pg/m=  feFez  JUlsidch EE,  FAURFES]
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Ketotifen Fo#(OVA+Ketotifen 10)9|A%E 2.46+0.48
ng/m= FOHO 2 IFN—y FZ=7} 3718ttt
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Fig. 5. Effect of Saposhnikoviae Radix extract on serum IFN—
y levels in OVA—induced allergic rhinitis mice. Mice(n=6 per
group) were orally administrated with saline, Saposhnikoviae
Radix water extract (SRW, 50 mg/kg) or Ketotifen (10 mg/kg).
The concentration of serum IFN—y was measured by ELISA.
Data represent mean+SD of three independent experiments.
**R0.01 vs. OVA—Control group.
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Fig 6. Effect of Saposhnikoviae Radix extract on histological
changes of nasal mucosa in OVA-induced allergic rhinitis
mice. Groups of mice(n=6 per group) were induced allergic
rhinitis by OVA sensitization/chanllenge, and then orally
administrated  with saline, SRW (50 mg/kg) or Ketotifen (10
mg/kg) for 7 days. The histological changes of nasal mucosa
were observed using H&E staining( X 200).
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