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Effect of Scutellaria Radix extract drug on immune cells
and cytokines in BALF of OVA-induced asthmatic mice

Cheol-jun Cho, Do-hee Lim, Ji-ho Hwang, Soo-young Yang, Yang-chun Park

Division of Respiratory System, Dep. of Internal Medicine College of Oriental Medicine, Daejeon University, Daejeon, Korea

objective : The purpose of this research is to examine the effects of Scutellaria Radix(SR) extract on immune cells and
cytokines in ovalbumin(OVA)-induced asthmatic mice.

Methods : In vivo, C57BL/6 mice were sensitized and handicapped by OVA for 9 weeks. In this experiment, one group
was pot treated, and the other group was treated with SR extract for six weeks(five times per week) and analyzed by ELISA
and flow cytometer.

Results : In vivo, there were significant decreases in eosinophils, IL-4, IL-13 in BALF (bronchoalveolar lavage fluid)
compared with that of control group. However, IFN-v in the SR group mcreased 51gn1ﬁcantly compared with that of control
group. Additionally, the population of CD3¢/CCR3", CD69/CD3¢’, IgE'/B220", CD11b"/Gr-1" celis in the SR group decreased

compared with that of control group.

conclusion : The results of this study support a role for SR as an effective treatment for asthma in its experimental
success in significantly decreasing inflammation and asthma reactions, and in increasing INF-v, Which helps prevent such

reactions.

Key Words: Scutellaria Radix, asthma, cytokine.
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0 AARAE go s G0 710 HTAH Y
(Bronchoalveolar lavage fluid; ©]5} BALF)Y % A
Yot SATEE AT S I IgEe Hx
2l 9 B AA ] IL-5E AT Rusgs
], BALFU|o] A Alo]E7}e) @ [gEo] W= 73
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FEE 18~25g8) CSTBL/G(E-3818tA74) A)
HAE AlB Y B8 £53 23T, 2597 A8
SAd] AN T A3 wErl st A%
TETE Mdste] Ao Algsigct

2) oA

2AF o A]-% 5 (Scutellariae Radl*c)0 TZHX“H

) jBA Aa 49

500pg/ml ] HAF-TOVA, chicken egg ovalbu-
min; Grade V)3 10%(w/v) aluminum potassium
sulfate(Alum)E PBSE &3)8l & adtele Ao &
Eol 10N NaOHE #H7}ste] pHY} 6.57) A =
Askal, AF2ola 1417 Tk W3k & 750 x g9l

ZTHF - YEY  BNE - gy - YelE

A 58 ZoF 94 Byl B8 OVA/Alum
HAE(pellet)d) FHTE 718t Qe goz &
&3t T 100ug OVAE 02m= A8t B7) Wz
FARt] ANRAE AFAT ol F 47 BFHE
L33 & d I (500ug/ml) 10008 7iBHoe g &
A FJ(LT. : intra trachea)dt T} 5~12F 7+ B5
715 ]88t 2.5mg/mt FLFR &AL 37 30
4 4Fdo] 334 8F B HF ¥ =ugE
FLA

2 #5258 37 2

5 7
F2E(220ng/ke) S %‘—zr%l"ﬂ 33 B7e 85T F
dstdnt. xTe FE SFTE A7E 853
Foshgeh

3H718A AL A=A (BALF)S.2FEH A I

2 AFe] oA AL 2

og & 25 RS 6}1-‘?—6‘}04 FA71E 7] A (trachea)

o) AFQIA)F| L Lo E Fo] TAF T 10% FBS/

DMEM Hj ok} 1mlE 338 £8A)7 73R 5 A 2
[ ]

NG At ABAHIZA A ACK &84S 37T
X 5E F< Aelstd HEFE &3 l 7131 ©A
A T 0.04% trypan blue= GAS T N I5E
ZA stk

BALFHH AZE 23 5 cytospin(FA#eh)o)
A1 1,000 tpmol A 587 QARG = slideE 1%
3ot Axd &eto]=+ Diff-Quick 8-H(Baxter
Healthcare, Miami, FL)2 ©]-§3}lo] daaleict. o]
sofo|ERRE AT B GNEA e H
AT typed BAEHU LM, FEAT) H(Nikon,
japan) x40004] THE-8}] infiltration® FAFFC
S5 49,

5) ELISA Analysis

AR Felg HE AFHAT dHA L4,
IL-S, TL-13, IFN-v, IgE®] & =R35}7) 9514
enzyme-linked immuno-sorbent assay(ELISA)E A
skt
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Fig. 1. Effect of Scutellaria Radix(SR) extract drug on eosinophil in murine OVA-indued asthma of BAL fiuid.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. The experimental group was treated with
SR extract(220mg/kg) for the later 8 weeks. At the end of the experiment, BALF was obtained from each group of mice and the number
of eosinophils was calculated.

Normal : normal C57BL/6 mice.

OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).

The results are expressed the mean+S.E(N=10). Statistically significant value compared with control group data by T test(***p<0.001 ).
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Fig. 2. Effect of Scuteflaria Radix(SR) extract drug on iL-4 level in murine: OVA-induced asthma of serum.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. The experimental group was treated with
SR extract(220mg/kg) for the later 8 weeks. At the end of the experiment, BALF was obtained from each group of mice and the IL-4 level
was calculated.

Normal : normal CS7BL/6 mice.

OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).

The results are expressed the meantS.E (N=10). Statistically significant value compared with control group data by T test (***p<0.001).
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CCR3, B220, CD11b, Gr-1 59| 3HE A F 718}
o 4TolA 4027 §HgA7]5L, G4 95 goloz
238 AHE & HE B EAE] THE FHAE §
FEA7|(FACS, Becton Dickinson, U.S.A)Z B4
&tk
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AR A¥el EAH A )= unpaired Student’s t-test
E AMgate A Helstgon P<0.05, P<0.01 e
P<0.001 4214 o4 AFaa0
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= opa :
STt I TIoVE S

2. 7IHX|H EAHABALFIU Aol £7tel b0

ojxj= g&

1) IL-4 Bulo] v Hgk

IL-4 #018 £743 43, 4L 4.7+0.6(pg/m),
EEe 27.942.1(pg/ml), SR qu:w 12.3+1.4
(rg/n) 2= 4 UAl(p<0.001) A8t TKFig. 2).

2) IL-5 Bulo] njx& 43

IL-5 #ulE 543 da, Z4a2 00(pg/nl),
2Te 8.7+1.1(pg/ml), SR FoJ & 4.3+0.7(pg/me)
o2 Aoy o4 BAsHA EelEriFig.
3).

Es13

Sud Ou

i

=S 4.3:0.9(pg/ml),
EHZ«}& 76.4+13(pg/mé), SR -Eroq & 38.6+4.2(pg/
nd) o2 94 UAP<0.05) 748 THFig. 4).
4) TFN-y¢] ¥nlo] nlx& gk
IFN-y §H| & %— A A, TS 2.420.5(pg/
nl), HZTE 5.7+0.9(pg/ml), SR FAFL 116423
(pg/mt) 22 v«Vé AA(P<0.05) 72-3FATHFig. 5).
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Fig. 3. Effect of Scuteflaria Radix(SR) extract drug on IL-5 level in murine OVA-induced asthma of serum.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. The experimental group was treated with

SR extract(220mg kg
was calculated.
Normal : normal C37BL/6 mice.

OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).

) for the later 8 weeks. At the end of the experiment, BALF was obtained from each group of mice and the IL-5 level

The results are expressed the meantS.E (N=10). Statistically significant value compared with control group data by T test
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Fig. 4. Effect of Scuteliaria Radix{SR) extract drug on IL-13 fevel in murine OVA-induced asthma of BAL fiuid.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. The experimental group was treated with
SR extract(220mg/kg) for the later 8 weeks. At the end of the experiment, BALF was obtained from each group of mice and the IL-13 level

was calculated.
Normal : normal C57BL/6 mice.
OVA-control : OVA inhalation{control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).
The results are expressed the meantS.E (N=10). Statistically significant value compared with control group data by T test (*p<0.05).
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Fig. 5. Effect of Scutellaria Radix(SR) extract drug on IFN-y level in murine OVA-induced asthma of BAL fluid.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. The experimental group was treated with
SR extrac(220mg/kg) for the later 8 weeks. At the end of the experiment, BALF was obtained from each group of mice and the IFN-y level

was calculated.
Normal : normal C57BL/6 mice.
OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).
The results are expressed the meantS.E (N=10). Statistically significant value compared with control group data by T test (*p<0.05).

5) IgE EHlol viXe ax}

AU IgE ¥uIE SRS A3, 3L 020
(ng/mf), NZF-S 14.3£2. 1(ng/mf), SR FAT-L 9.8+2
(ng/m)E 3o oA glithFig. 6)
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Fig. 6. Effect of Scutellaria Radix(SR) extract drug on IgE level in murine OVA-induced asthma of BAL fiuid.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. The experimental group was treated with
SR extract(220mg/kg) for the later 8 weeks. At the end of the experiment, BALF was obtained from each group of mice and the IgE-level
was calculated.

Normal : normal C57BL/6 mice.

OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).

The results are expressed the meantS.E (N=10). Statistically significant value compared with control group data by T test
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Fig. 7. Effect of Scuteflaria Radix(SR) extract drug on CD3e /CCR3(%) in murine OVA-indued asthma lung cells.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. The experimental group was treated with
SR extract(220mg/kg) for the later 8 weeks (3times/ week). At the end of the experiment, the mice lungs were removed and analyzed by
flow cytometer.

WT : normal CS7BL/6 miice.

OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).
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(Fig. 7). IgE/B220" A|3E2] ul§o] AAZAME 12%,
2) CDE9/CD3e o) vzl Ak PETNE 15.7%, SR BT 8.6%= LI}
CD69'/CD3e" AL ] ul-go] ARt oA 4.4%, U gzl njsle] 243l 9thFig. 9).

HETAME 163%, SR FoATd e 8.6%=E 1 4) CD11b+/Gr-1+9] v]X& A8
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Fig. 8. Effect of Scutellaria Radix(SR) extract drug on CD69'/CD3e’(%) in murine OVA-indued asthma iung cells.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. Two experimental group was treated with
SR extract(220mg/kg) for the later 8 weeks (3times/ week). At the end of the experiment, the mice lungs were removed and analyzed by
flow cytometer.

WT: normal C57BL/6 mice. OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).
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Fig. 9. Effect of Scuteliaria Radix(SR) extract drug on IgE‘/B220'(%) in murine OVA-indued asthma lung cells.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. The experimental group was treated with
SR extract(220mg/kg) for the later 8 weeks (3times/ week). At the end of the experiment, the mice lungs were removed and analyzed by
flow cytometer.

WT : normal C57BL/6 mice. OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/Kkg).
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Fig. 10. Effect of Souteliaria Racdix(SR) extract drug on CD11b"/Gr-1'(%) in murine OVA-indued asthma lung cells.

C5TBL/6 mice were injected, inhaled and sprayed with OVA for 12 weeks for asthma induction. Two experimental group was treated with
SR extract(220mg/kg) for the later 8 weeks (3times/ week). At the end of the experiment, the mice lungs were removed and analyzed by
flow cytometer.

WT : normal C57BL/6 mice. OVA-control : OVA inhalation(control).

OVA-SR : OVA inhalation and SR treatement(220mg/kg).
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##5(Scutellariae Radix)2- fEE(EE4; Labia-
tae)ol &3 ThdA ZEQ FE(E4-&F; Scutellaria
baicalensis GEORGI)S] ¥ 8)& 7238 Aojth Mk
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K, WREEL 3l F5o] Qlo) B, FhiZhegu, 1
B 59 FiEel $-8HT Aot weba Jigho]
S skl el SR, okt 5o ol
A AT, gl dE J1E dTEe W
DNA 34 % ZHAE SA fjd d7, 2% 44
A R tg A7 Fol Husw gom, 53] 4
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o} BALF)U] SAMFE HAA 71T 3 IgE
o Hz2 9 AN EY 55 BaAoh By
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et fFAEEM Y] 4Pt RIEAE Eth

oA B A2RE AR, EARHY] BsoR
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