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Inhibitory Effect of Saingheylyunbooem
on Compound 48/80 Stimulated Allergic Reaction

Hee Yeol Kim, Jong Hyun Park+

Department of Pathology, College of Oriental Medicine, Deagu Haany University

The present study was conducted to investigate the anti-allergic activity of Saingheylyunbooem(SHU)). We
investigated the anti-allergic effects of SHU in RBL-2H3 basophilic leukemia cells by compound 48/80, a mast cell
degranulator in mice. SHU inhibited (-hexosaminidase and histamine release from compound 48/80 stimulated
RBL-2H3 cells. The in vitro anti-inflammatory activities of SHU in LPS-stimulated RAW 264.7 cells were investigated.
SHU inhibited NO production effectively dowregulated the expression of INOS mRNA and iNOS protein expression in
LPS-stimulated RAW 264.7 cells. These result provide evidences that SHU may be beneficial in the treatment of
allergic inflammtory disease.
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Table 1. Components of Saingheylyunbooem(SHU)
Oriental —
Crude Drug Scientific name Dose (g)
B ANGELICAE GIGANTIS RADIX 4
EiE REHMANIAE RADIX PREPAPAT 4
PE REHMANIAE RADIX PREPAPAT 4
'K ASTRAGAL! RADIX 4
PNRES ASPARAGI RADIX 6
EIES LIRIOPIS TUBER 4
kT SCHIZANDRAE FRUCTUS 4
5 SCUTELLARIAE RADIX 2
BEC TRICHOSANTHIS FRUCTUS 2
= PERSICAE SEMEN 2
#I7E CARTHAM! FLOS 0.4
F ik CIMICIFUGAE RHIZOMA 0.8
e 37.2

A iR Ak 103
" %714, Korea)oll H® 3tttk A
evaporator (Eyela N-11, Tokyo Rikakikai Co. Ltd., Japan)E ©]
43k 30Col A ZES skl 750 meE AT AR i k]
FEHLE 0TCAM 7 FX FAANN FH FAA=RY
(VEDT0005-3085, Biocros, Korea)E ©]-&3}od -70Col| A 527
Z ANRAT 5 GET 1507 brix 0|3, 212 & FA<
84.06g(FE 22.6%)oZ PBSOl =9 25 mo 045 me
membrane filter (Milipore Co., USA)Z o 1}sle] A3 A&
A

) 04%71 (CME 592,

2% 372 g2 FH4
< 71 3 LE rotary

g %

229k 6575 9
, )l A T}l Ete]
Ao w FF3}
01] A& AT A
dark/light T7li AAea, eEs
A8k A

¥ RRFog NS HEdel
3ttt Slide glass® FEA H&38te vg&
Hanks Balanced Salt Solution (GibcoBRL, NY,

23] AH3tAh. Ficoll-pague (Amersham

¥ Allergyoll ek Z: Ml gke) &7
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Biosciences, Sweden)& ©]-83}4 1,800 rpm oA 302 ¥4 &
gt Jog F& FA%% F, RPMI 1640 (GibcoBRL, NY,
US.A) mediaZ 13] © M &3} 10% fetal bovine serum (FBS)
o] A7He RPMI 16409l de AlZith @8 Axe dFHS
#3ted  04% tryphan blued) THFoE EFT F
hemacytometerg ©|-&3te] MEZFE A AT

2) Az W

uh-2 i HE HESF RAW 2647 (America Type
Culture Collection, Rockville, MD, US.A) Dulbecco s
Modified Eagle’s Medium (GibcoBRL, NY, U.S.A)°ﬂ 10%
heat-inactivated fetal bovine serum (GibcoBRL, NY, U.S.A)¥} 1
mM sodium pyruvate, 100 50 ug/mé
streptomycin (GibcoBRL, NY, US.A)E A 7}8ted 100 mn dishol
80% A X UEE FA3HA 37C, 5% CO, incubatord A Hj
&3t Rate] basophilic M ZF<] RBL-2H3 A ZF+= RPMI
1640 Medium (GibcoBRL, NY, US.A)oll 10% heat-inactivated
fetal bovine serum (GibcoBRL, NY, U.S.A)ﬂ‘r 1 mM sodium
pyruvate, 100 IU/ml penicillin, 50 pg/mé
(GibcoBRL, NY, US.A)S 713t 37T, 5% CO, incubatorol A
Hj st ok
3) A

IU/ml  penicillin,

streptomycin

= =
s 34

ok BIZAEE 2x10°ells/ml M E7L HA AEFE =

A to] 96 well culture plated] 100 pl 73 T 2+ wellol] Al
B2 FxdE HUE & 37T, 5% CO; incubatord] ¥ o] 484
st mig = wi el 100 ol ME S5 AlekE 20
= 713 & 37T, 5% CO; incubatordl] 1A 7F 30 B %3+ &
490 nmlA FFEE 74 4tk 4ot FH%E A

18l CellTiter 96® AQueous one solution cell proliferation
assay kit (Promega, Madison, WI, US.A) A|2FS AM8-3191th.
4) B-hexosaminidase®] 7%

RBL-2H3 A|XE& A3} Tyroid buffer (137 mM NaCl,
2.7 mM K(], 1.8 mM CaClp, 1.1 mM MgCl,, 11.9 mM NaHCO;,
04 mM NaH;PO,, 5.6 mM glucose, PH 7.2)Z 13] A 43}t
5x10°cells/m¢ 2 243 ¥ Tyroid bufferoll A F-FA At} Ff

o AEe F=EE LM H7hske] 37T W Ygr]dA 15
2F 93 A7l ¥, compound 48/80 (1 mg/ml, Sigma, US.A)<
H7Vvetar 37°C w7l O]]H 2027t ¥HA AT Wi ¥ ¥ RBL-2H3
AEFE 4T 1087 BA 3t §8-S FTAA|L HSdE
ettt ASde %9 1 mM  p-nitrophenyl-B
-acetyl-glucosamideE ¥ i1 37T B F7]olA 1417t E<F ¥H3-Al
71 & 28] %<] sodium bicarbonate (PH 10.2)9] 7}2 wWH&-&
FTAANIITL 407 nm PN FIREE AT B
-hexosaminidase®] 8] %] % (release index)= Th&-3} o] A4k

3t

B-hexosaminidase release index
oy 0.D at 470nm of sample
O.D at 470nm of positive control

) x 100
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5) Histamined] 4

RBL-2H3 A E£& 4743} Tyroid buffer(137 mM NaCl, 2.7
mM KC], 1.8 mM CaCl,, 1.1 mM MgCl,, 11.9 mM NaHCO;, 0.4
mM NaH,POy, 5.6 mM glucose, PH 7.2)Z 13] A &3} A}, Al
TEE 5x10°ells/ml £ A3 ZF Tyroid bufferdl A X2
o A Z o) A RS F7ksko, 37°C w7
X 1587 ¥-gAZl & compound 48/80 (1 mg/ml, Sigma,

al
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‘rr“_ xcy

o=
3H-3-A]
USA)E A7FstaL 37°C vl 7)ol A 2087t RS A A T vl g &
RBL-2H3 M EF5 4T 1027 HAete] w&S T2
T AE3ds ﬂ“ra‘}?i‘:}. Histamine2] 73 % hore7} B
ki3 %@H“ﬂ S AHESHT 2tes] Awletd,
343k A= 1 meoll 0.2 me] 1IN NaOH, 0.1 m¢9 1% OPA
(o-phthalaldehyde)Z 7}6}1 Al A 5&3F FA T 7]
o IN HCI 02 mt F7}ste] wr-3-S 22447 2, fluorometer
(Genios, Tecan, Austria)E AFH8-3}4 360 nm2] excitation 3733}
450 nm9] emission AL AL&3Fe =43
6) Nitric oxide =7
RAW 2647 A ZFZHE AAH nitric oxide (NO)Y] 42

M E v

=
=

Zk o

T

fluorometerS ©]-&

okoll =

N Fof EAlstE NO; o Fe| 24 Griess (Sigma)Al
ofg o] &3te]l ZA T AMENYE F5H 100 409} Griess Al
o (1% sulfanilamide in 5% phosphoric acid + 1% a

-naphthylamide in H,O) 100 (& &35t 96 well plateol] A

10% ¢ ¥HAIZ] F 540 nmol A FHEE SA3A T NO,
9] FZ+& sodium nitriteZ AFE3tY TE TEIH o) A
34

7) RT-PCRE ©]-&¢ iNOS f3AF #4

RNA® 2]+ RNA-Bee (TEL-TEST, INC, US.A)E o] &3}
skt vl v A Zo A RNAS 517 98k 0.1%
DEPC (diethyl pyrocarbonate)”} @7}% PBSZ HIZZAHEE 33
AH 3 RNA-Bee 900 S H7lsto] FABAIZAT o7 22

2XE 100 pE B3 1583 dool AAAFAG 1§ 4T,
12,000rpmoll A 1583 A4 £33 45 —H% iéj HA A
3 539 isopropanold Hd7Fste] 20Tl A 4587 FX3 &
A4 28, 70% DEPC-Ethanol® 13 xﬂzia}aac}. RNAZ
AL AZAZ] & DEPCY/} A71E 2540 A H A3}

T E =4

T =5 =743ttt 5% RT buffer 2 ul
(10 mM dATP 0.25 0, 10 mM dGTP 0.25 @, 10 mM dTTP
0.25 1, 10 mM dCTP 0.25 b, MMLYV reverse transcriptase (200
U/ k) 0.25 pl, RNase inhibitor (28 U/ul) 0.25 pl, 50 uM oligo
dT primer 0.5 l, DEPC-distilled water 4 ;)& PCR tubedl] %
ol £2TelA 603 A E st A WgS w8tk PCR
<2 10x PCR buffer 3 0 (25 mM MgCl 1.8 xl, 10 mM dATP
0.3 £, 10 mM dGTP 0.3 10, 10 mM dTTP 0.3 10, 10 mM dCTP
03 0, 50 uM sense %

=

o spectrophotometer 2

antisense primer 0.25 ul, Tag

polymerase (5 U/ ul, Promega Co.) 0.25 )& &3}staL, o 7)ol
SHTFEE HAF 5971 20 @ FA 39 PCR mixtureE THE S

T}. PCR mixtureZ PCR tubed] 21 7)o GAA AHES 5 4l
A7bste &3 H PCR FAol ¥o] thed 23102 PCRS

1z
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Aletaith. PCR WH3-& 9
, 57C 45%, 72°C 45

7} extensiong A 33k

4C Oﬂ 387 1 cycle WH& 3 94T 45

5 cycle ¥FE-AIZH o™, 72T A 10
‘i%% ASAAT FEHE AES
1.2% agarose gelell 7 3} Gel Doc (Bio Lad, Italy)E ©|
&3t DNA band= Stk RT-PCRO| AME-3F primere
(57)uke] Y oFAL (Bioneer Co, Choongbook)oll 2] =]3te] 3433}k
How, 7} primere] 971482 Table 29} 2T}

=
=

=
=]
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Table 2. Primer sequences of INOS gene expression

Oligonucleotide sequence

5" -CCA CCC AGA AGA CTG TGG ATG GC-3'

G3PDH , ,
3’ -CAT GTA GGC CAT GAG GTC CAC CAC-5

5" -GAC AAG CTG CAT GTG ACA TC-3'

iINOS , ,
3" -GCT GGT AGG TTC CTG TTG TT-5

8) Western blottingS ©] &% iNOS Tl 2d 24
Al 21748 PBSZE 33| A8 th lysis buffer (10 mM
Tris-HCI, pH 7.4, 1% NP-40, 10 yg/ml leupeptin, 2 mM PMSF,

=
=

2 ug/ml aprotinin 10 pg/m¢ NasVOs, 10 pg/ml NasP,O,)E 7}38}
o] (100 u/1x10°%ells) TR Sel Sl AL F23 b 4T

A 1587 94 B35t 45 A4S Eokth BCA protein assay
kit (Pierce, Rockford, IL, US.A)Z F#H3t & FLdFo @iz
(30 X 40 pg)= sodium dodecyl sulfate-polyacrlyamide gel
(SDS-PAGE)Z &3
membrane (NC, Schleicher & Schuell BioScience, Germany)®l
transferstAth. ©] NCE 3% non-fat dry milkE &3 Tris
buffered saline-Tween (TBS-T; 10 mM Tris-HCl pH 7.4, 0.1 M
NaCl, 0.1% Tween 20)2.2 1A]ZF &<t ¥Hg A|A HI5o]F &
WA o e \‘ﬂl-g*g S TSI anti-iINOS A9} WH-3A17] &
274 FAIR)
Atolell TBS-TZ 10%4 33] 30%
of tig e @ bandE
(ECL, Amersham Pharmacia Biotech, UK) detection *}¥ o2
o5t

eletrophoresis &, nitrocellulose

%"J A ’6}%‘\5}. o] 01*1

enhanced chemiluminescence

a2 3
1. HZAE S5 v 4T
R ol BAlY] mAE FTFS 2AME] 918t w)
2 HAAE FA5 vlX e A5 BT 229 vh¢
2 1A o L g EFFE A 2 (500, 1000, 1500,
2000 pg/m) = A El3hed 2441 7h, 48A) 7 A E S 5S B2
ok 2 AR 247 W FA] whe2 AN ES FATE il

M Ae s=d wet 0.276+0.007, 0.271£0.005, 0.239+0.004 2
0.234+0.0042 hZRT 0.237+0.0031 B8 500 ug/mle+ 1000 pg/
neol A ol gk AE FA5o] FEE YT 484 7F vl FA] vpg-2
HI A 2] Z25e A Mgk A2 sZo whel 0.193+0.015,
0.168+0.015, 0.172+0.002, 0.181+0.0078] MZ %< BYt
(Fig. 1).
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Fig. 1 Effect of the cell proliferation in mouse spleen cells. Mouse
spleen cells (2x10° cells/m?) were cultured with 500, 1000, 1500, 2000 ug/mé of
Saingheylyunbooem(SHU) for 24hr and 48hr. Control group was incubated with
RPMI 1640 medium only. Result are expressed as means + S.D. in triplicate
cultures. +, significant difference from control(P<0.05).

2. RBL-2H3 A ¥ 9] 4] B-hexosaminidase #H] Ao v x]= 43k

AMlE e FEeA ERE FHR7] A HwAEY
AT ME BEuggo] Z#3= B-hexosaminidase #H]ol
WX+ 9% RBL-2H3 basophilic MEFo|A #zstch
RBL-2H3 Al 2ol @3y & fFEdt7] fste] Axd 24 F9<
S7HAA AEZY 238 S =8 4 J+ compound 48/80<
AHgstdch A8 A7, compound 48/80 Aol s 8
-hexosaminidase 717} compound 48/80 T 2] 60.3+0.7% ]l
v&) A imiEE e AP A s=ol wel 61.6+0.8, 57.5+0.1, 54.6+0.6,
52.4+0.2% = 1000, 1500, 2000 pg/mol A B-hexosaminidase H]
7b frolstAl A = A thFig. 2).

8 8 a5 8 8 3

b-hexosaminidase release (%)

Control Com48/80 500 1000 1500 2000

Com48/80(1mg/ml) + SHU(ug/mi)
Fig. 2. Inhibitory effect of Saingheylyunbooem(SHU) on the £
-hexosaminidase released from RBL-2H3 cells by compound 48/80.
Result were expressed as % release of B-hexosaminidase. All values are means +

S.D from three experiments. = significant difference from compound 48/80 alone
(P<0.05)

3. RBL-2H3 A ¥4 Histamine &8 GA o] ®] X+ 3k

LM ke FLeA adE FHR7| A =7 7
39 AdUMERE g HITHAEdhk ST AEY] A FY
of ZA3l= histamine® #¥ld] ®XE 93-S RBL-2H3
basophilic MXF& o] &3te] ##3%ch RBL2H3 Alxdl &
H$HE FE317] 93] compound 48/80S Ar&-3Sith. A A
7}, compound 48/80 A=l <]3t histamine 7|7} compound
48/80 ©=EAF 74.1+3% o wls] AimiEEak o o3|
histamine 4|7} 65.2+2, 67.6+2, 58.7+3, 52.2+3% 9] A& HF
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Allergyell th&t ki iEig kel &k

©m 1500, 2000 pg/meolA FrelatAl A= ATH(Fig. 3).
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Fig. 3. Inhibitory effect of Saingheylyunbooem(SHU) on the
histamine released from RBL-2H3 cells by compound 48/80. Resuits
were expressed as % release of histamine. All values are means = S.D from three
experiments. * significant difference from compound 48/80 alone (P<0.05)

4. LPSE A=¥ RAW 264.7 v}-9-22 2 A E e 4] NO 44 o
Ao v X= gk

AiMEE ke FASH8 a5 A#E 7] Y8l LPSE A=

RAW 2647 w}-9-2= QAN EZF5 o] 83t NO A4 =44
1Xe JFS ZA8AT. LPSE A= RAW 264.7 A Zo A
= NO AA 31.240.08(uM/mb)S /Mg kel X2 s
ol 23.4+0.08, 14.2%0.15, 9.6+0.08, 9.10.13(uM/ m) &2 2] 3}A)
A = ATHFig. 4).

o
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Fig. 4. Effect of Saingheylyunbooem(SHU) on production by
LPS-stimulated RAW 264.7 cells. RAW 264.7 cells were incubated with
lipopolysaccharide (LPS ; 1 wg/mf) for 24hr in the presence or absence of SHU
at indicated doses. The amount of NO released by cells were measured by the
method of Griess. All values are means + S.D from three experiments. * significant
difference from LPS alone (P<0.05)

5. LPSE A% RAW 264.7¢] 4] iNOS mRNA 2 iNOS ¢ 2
Aol v FIF

A M ekol 213 RAW 264.7 oF-%-2 th 4] A ol 4 NO A
239] JA|7} INOS mRNA #14 #& 2 iNOS ¢ uhd 3}
o] FHUAFE ZASHZIAE RAW 2647 wh9-2 2 A X T
LPSet A MiEEeks A2 & INOS mRNA 34 #37
iNOS ©@rid 13 S RT-PCR ¥} Western blotting ©.& &3}

ok 4@, LPS &5 H2]A] iNOS mRNA {34 @&
Z3HA frERo] BEEROH, olgd FHx BHS ga‘l’l"l"
S Ao o gaEos, iINOS Tl Hha L3k 4k i i



73
fic Aol oJa) 7Ha = Ach(Fig. 5, 6).
LPS(1ug/mi) + SHU(mg/ml)
M C 0 50 1000 1500 2000
iNOS
Fig. 5. Effect of Saingheylyunbooem(SHU) on iNOS mRNA

expression by LPS-stimulated with LPS (1 xg/mf) in the presence or
absence of various concentration of SHU for 24hr. After stimulation,
total RNA was isolated from cultured cells using RNA-Bee and RT-PCR performed.
G3PDH was used control genes. M; 100bp site marker.

LPS{1ug/ml) + SHU(ug/m)

C 0 0 0 150 AW
- iNOS
—————
Fig. 6. Effect of Saingheylyunbooem(SHU) on iNOS protein

expression by LPS-stimulated RAW 264.7 cells. RAW 264.7 cells were
stimulated with lipopolysaccharide (LPS ; 1 xg/m) in the presence or absence of
various concentration of SHU for 24hr. The protein extracts were prepared, and the
samples analyzed for iINOS expression by western blotting as described in the
method. HSP70 was a control protein.
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Histamine ¥} B-hexosaminidase= ©|&

2 4#HA glo] 4y =7 gdAEAY AEFA =H
AREE I AT B Aol M= Rat ot wIvkA E 9} A
%2 Rat RBL-2H3 basophilic leukemia A|3Z5¢1 RBL-2H3
AEZFE AAAERZ AREst] HITHAES] BHYHS FE3te
compound 48/80& AH&3tY  #HYHE fFE AT
Compound 48/80 & HITHHZUZ L4 FY& FT7HAIA AX
W ZF 58 71712 A ZUl cAMP phosphodiesterase S
GAAA AZW cAMP FES ZAAIOEAN BT E9
gHES Hosty A=Az LA Y.
Compound 48/80 & LFZolA HITEAZZRE <F 90%<] 3]
ZERRIS fEATE delxd dew  HYF
compound 48/80 # ZXAEZA AHEHI A7, wet
A 2 ARM e A ke FLe A AFHE Lotr 7] 96
RBL-2H3 M| 2o HIH G5 3]Q] compound 48/80Z A= &
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