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Inhibitory Effects of a Herbal Composition (HemoHIM) on the Activation of Human Mast Cell
Line (HMC-1). Jong-Jin Kim, Sung-Kee Jo!, Uhee ]ung1 Hae-Ran Park' and Sung-Tae Yee*. Dept. of
Biology, College of Life Sczence and Natural Resources, Sunchon National University, 413 Jungangno,
Suncheon, 540-742, Korea, 'Radiation Research Division for Bio-Technology, Advanced Radiation Technology
Institute, Jeongeup campus of Korea Atomic Enerqy Research Institute, 1266 Sinjeong-dong, Jeongeup, 580-185,
Korea - In our previous study, a new herbal preparation (HemoHIM) was developed as a functional
food for the radioprotection and immunomodulatory agents. In order elucidate the mechanism in-
volved, we examined the effect of HemoHIM on the compound 48/80-induced histamine release, and
on the phorbol 12-myristate 13-acetate (PMA)/calcium ionophore (A23187)-induced inflammatory cy-
tokine secretion in HMC-1. The cell culture supernatants were harvested, and the cytokines (IL-4, IL-6,
IL-8, TNF-0, GM-CSF) in the supernatants were measured by enzyme-linked immunosorbent assay.
The total RNA of the cells was extracted, and the cytokines or c-kit/tryptase/FceRI's messenger RNA
expressions were examined using reverse transcriptase polymerase chain reaction. Under low concen-
trations, HemoHIM inhibited histamine release in HMC-1 stimulated compound 48/80. Futhermore
HemoHIM inhibited PMA/A23187-induced inflammatory cytokines” secreation or mRNA expression
in a dose-dependent manner. But IL-8 secretion was not inhibited by low concentrayion of HemoHIM,
respectively. The mRNA expression of c-kit and FceRl were also inhibited in a dose-dependent
manner. Tryptase mRNA expression was only inhibited by low concentration of HemoHIM. These re-
sults indicated that HemoHIM might be an useful agent for protection against allergy as well as im-
mune modulation, especially since it is a relatively nontoxic natural product.

Key words :

M E

[0
-

W Hk-3-(hypersensitivity reactions)©] 2}t 3]

Hontg Fof shipolth[30]. ofw), M ykS-ol gt
o subse A7HE ;émi o Qo7 & 9
o

i
P

O

i

o

=2

ro

18

10

oot ]
I':‘z
it
2o m

)

@l U
fo ro @Y oo ox

#8

<

o 8
o=
boox &
e i, oo
— T

o o9t
2
it
AN}
)
>
>
=)

i of

i
i 32 T
z 2
1o,
<
I
)
117
=,

o
A
b
e
i,
N
o
=2

M xo

o

o,

I,

|

o

2,

"y
=
el

(o

Hnmﬂ',.

=2
g
2

o oX
ot
>
O

-0 ok 9

o rfr
w2 e ©

X

1
<

& 2 7](allergy) 2]

ALH25]. 53, Ighi= 7
AT A S5 3
ol et IgE W0
shtoltt. ulw

EXS
EERR R RE

2

op
K-
g b
i‘_(—ﬂ

o o ox
©
O,
v
v
r
23
Ho1e
=
>

=
9#
i)
1o,
&
1m
N
r{r
)
ol
ot rir
ol

L& IgBd 93] o 011/}% ’fy
) P A skal glon, v
of EAshe= IgE 8 °ﬂ A Ighel] g =
W, histamine FH|® o}k olg}, A=A cytokme/] A A
sol QF UL FEATH w3 A Ee #3}
*Corresponding author

Tel : +82-61-750-3618, Fax : +82-61-750-3208
E-mail : sungtae@sunchon.ac kr

®
ERl — oR ok

l:Or"-'ﬁrBL_
rﬂ_‘m

rE rusz mln
1:1
H

O‘N oX, Nﬁ; =
2 o ok
SO

ro,

HMC-1, HemoHIM, histamine, inflammatory cytokine, allergy

AFQl c-Kite}, SRS E A< tryptasee] TEHo| F71slH
[22,29], 454 cytokine2 T2 HZuAEAS T3l g%
S5 F T F U ojyd gy Er] AL A
33 Gy 27199 A&AHQ A5 vEo] AAF
FooF AZHI 9l
5 03_ HollAe FEfgtell A AHH 1 Y= thgst A oF
A2 kA S WAMIY tid Be &AE Ry v
guw 1216,19,24], it A1E Q82 AL 753 Aok
% 39, 1L, BAGS o] 4ste] A2 AR FEHIM)
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3L AA 249 EFE FRAA LS ST Wgx
AL M3 8 AEEN A7t 52 A2 HEHARE]
aga gAE ARE A Folste A A
HemoHIME 37 Folstg& o, e84 54 =]

WA gt ks 2747 95 3319 TH26].
B A43%.e AQokRdlz 8o HemoHIMS] &#27] 94



iy,].é jﬂﬁ]}@ Kei=4 .1:17].0].7] H E;@ o=, /\].11] H] u]-/q]

HMC-1¢] histamine @ @54 cytokine$! IL-6, IL-8, TNF—(x,
GM-CSFe] &4] JA|d) n A= 3¢}, v|uA X 23 =4
frAAel o-Kite} Tl B 4 tryptaseo] HE oA = E

Z335to] HemoHIM Y] 8 d# 7] 235 AZdEs AL &

S
Aoz S

Mz ¥ 4y

Ak Alet

M Zw) ekl 23} Iscove’s Modified Dulbecco’s Medium
(IMDM)3# 34 Al Gibeo (Grand Island, NY, USA) #|&-&
Abgsg o, fetal bovine serum (FBS)+= Hyclone (Logan,
UT, USA) AlF< 743kl AHgaklct. d@lol A& 2-mer-
captoethanol(ZME)-u} sodium bicarbonate (NaHCO3), com-
pound 48/80, phorbol 12-myristate 13-acetate (PMA),
A23187 (calcium ionophore)+= Sigma (St. Louis, MO, USA)
AES Tt AFESY T T3 cytokine ZA o] Ha3k
A+ PharMingen (San Diego, CA, USA)dl A F3}%C.
©, RT-PCRe] =3t AJef reverse transcriptase, dNTP
Mixure, oligo (dT) 15 primer, Tag. DNA polymerase 5-&
Promega (Madison, WI, USA) A|&& A&t}

NZ= Bje

At B TR 5= HMC-1& IMDM #j 2] o] NaHCO; (3.024
g/1, A A (100 units/ml penicillin G sodium, 100 pg/ml
streptomycin sulfate, 0.25 pg/ml amphotericin B), 2-ME (50
uM)7F A7HE 10% FBS v A& o] &-3}o] 37°C, 5% CO» in-
cubatore] A uf &F35} 93t}

Mor=strdZ(HemoHIM) & 22l9| M=
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T A AFelM FAE A 3%, & F7(Danggui,
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SIAEE SH2 £
Ab Hl g Z5 HMC-1 3x10%7)) 0] A28 S5z 3
g 3ke] 37°Col| A 30% &<k wj¥3t o2, compound 48/80
(300 pg/ml)& H7bsted 208 F<k WA 7tk Compound
15/808 AW AZE FPEA Q4 Eetel 43S
S, 4] ZFE 3| 2EPR S OPTS W47
Attt & 45 Lo 34 histamine ] %% =4
3 Az 500 ple] 05N HCIOs 2mle Yar &3
12,000 rpmol| A 2087+ Q4R YA LAEE T A=
mle]] 6N NaOH 0.2ml, buthanol-chloroform (3:2) 3.3 ml¥
NaCl& %37 3,000 rpmo] A 1087F 441 #23te}. 94 £
3} AI-ZOJ]Q 2= 3 mlo]| #- heptane 3 mldﬂr 0IN HCl 1.2 ml&
I &8s & 100°Co A 1087t # <, 3,000 rpmoi] A
94 Belst] ol e g Banz A%LOE AR
oo 0.IN HCI 1 ml&# 1IN NaOH 0.3 ml, 02% OPT
ETART e /\Oﬂl\i 458 7+ vkS-A1 71 o}, 0.5N H.SO4
028 ml& Yol vh-g-& 2 A7l 5 §3FE =4 7|(Spectro-
fluorophotometer, Shimadzu, Japan)Z excitation 350 nm,

emission 440 nmoA] A FHE AR5t 24319 T
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HEH AOIETIR 23
At B £ HMC-1 5x10°7)) o] N85 S EHE
g8 &, 37°C, 5% CO, mcubatoroﬂ A 24N 7F ZoF wjekst
o AEE A AEE dA PMA (5 ng/m)s} A23187
(1 uM)e F7bsto] 247121 5k wh3A1 7] & wj < G g e
FAs 9 4Edol 38 TNF-o, GM-CSF, IL-6, IL-82]
& &4 %A Y (enzyme-linked immunosorbent assay)< ©]
£38lo] 243t &, 48] anti-TNF-o, GM-CSF, IL-6,
IL-8 mAb%E- coating buffer (0.1IM NaHCO;) o 34 3}o] plate
o AAFS Y1 4°Co A sFW & th-&, washing buffer
(0.05% Tween 20/PBS)2. A3 u}u, 10% FCSZ #7}3h
PBSE 2417} &9t blackingad} it thA] A2 3 wjoF Ao
< AAA 3 Hsto] ol Hhg-A)7]aL, 47 B
foo g Mt o]x} &4 biotin-conjugated anti-TNF-g,
GM-CSF, IL6, IL-8 mAbZ #7549t ] 147+ &4
washincr%O” °Z AH3

2 2

3o washing

gk 42, avidin-peroxidase® 3 7}6‘}
i1, 712(2, 2-azino-bis, 0.1M citric acid, HX0»)E g o]

AA Microplate readerE ©]-&3}¢] 405 nmoj| A T3 = % %—

Aoti FEA0E o] &sto] st ofn 7} Ale]EFR

o 24 @AA = 10 pg/mlo]Art.

mRNA szl =5
Abg HIREA 23 HMCAL 3x10°0)e] 185 s2E 2 A
)3l 37°C, 5% CO, incubatordl] A 2447k E<b vl o3t 2,
PMA (25 ng/ml)$} A23187 (1 yM)Z 2A17F B¢+ A8k T)
A5 AEE Rot dalE st 4FdS AAsaL, RNA
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z0l& ©o]-&3le] RNAES F23}¢t} Total RNA 1 pgs 75°C
o] A 5E7F WA A]7] 3, ANTP (1 mM), oligo (dT)15 (0.5 ng),
AMV reverse transcriptase (20 U), RNase inhibitor (0.5 U),
RT buffer, MgCl, (5 mM)9} DEPCZ He)% 2852 H%
B3)7} 20 w7} HEE o], 42°Coll A 3027t #H-A1A (DNA
% P95l BLTRAANSA ASART. BLFTA
H-3-& A9 DNA 2 pl& 30 = FeeRlo, tryptase, c-kit
9} GAPDHY] sense primer®} antisense primer (15 pmol),
Taq polymerase (0.5 U), polymerase bufferg DEPCE ] €]
H 2548 JF By} 20 ple £ = 5ho] predenaturation;
95°C 5%, denaturation; 94°C 13, annealing; 55°C 30%, elon-
gation; 72°C 18-& 40 cycledt T}, postelongation-& 72°C]
M SRS 2R FYGth BAFFAMNN S prod-
ucte 20 pl A 2% agarose gelo] loading3}le] 100 Vol A 408
7+ A719 53t ethidium bromide® M3t UV &fol A
#zslg ) A719 % =9 UE & Densitometer (Bio-Rad
Laboratories, Inc. Gel Doc™ XR)E o] &-3}¢] 2433 U=
Zo 3 AdA YEg 2350,
7} primere] @7|AEE ofzf gt At
FceRI: sense CIT AGG ATG TGG GIT CAG AAG T
antisense GAC AGT GGA GAA TAC AAA TGT CA
Tryptase : sense GGA GCT GGA GGA GCC CGT GA
antisense ACC TGG GTA AGG AAG CAG TGG TG
c-kit: sense CGT TGA CTA TCA GIT CAG CGA G
antisense CTA GGA ATG TGT AAG TGC CIC C
GAPDH : sense GAT GAC ATC AAG AAG GIG GIG
antisense GCT GTA GCC AAA TTC GIT GTIC

21 9 o

HW A X = &9 &A=y caldum ionophore A23187,
compound 48/80 53 72-& thok3l A E, By HA E43
HAo) M Y7E Bf2HE2 C3a, Coast 22 anaphylatoxin

of ofsf &4ster}30]. &43te HITAE 2 defdol
ZobS, MR E ) S 2B, AR EY, eRaEs §
o 454 wf &R0l AE grog BRI ETH4| =3 A5t
H] w4 3 o] phospholipase A2¢] 2]a) A Z2ke] phosphatidyl
choline®] arachidonic acid®2 73}¥ 31, arachidonic acid&
cyclooxygenase9} 5-lipoxygenase pathwayE %3 prosta-
glandin D2, Ieukotrien (4, leukotrien D4, leukotrien E4 5 9]
WAERES BHlste] 4 278 FEITB0]. HIAZE
/3] 1t compound 48/80-& phenethylamine] &3} t}
FARA AE o Zgol X YR foEe AS g
[3435]. A W} Zfrolee] TE7} SUksk g 23} A1z

HGEA AE YEZ 257t AL o] HghEe] B3

roﬂ
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HMC-1¢] HemoHIM-& =¥ & A3 3o compound
48/800 2 3| 2ElHl ¥H]E {238} HemoHIMe] 3] 2B
o] 9 Z3s @AY 1 Ay, U2 742+ 091 ng/
mldl] H8} compound 48/80<% A3 A¥ S 26.49+0.55
ng/mlz 3|2~elql Hu|Fo] ZF7}sl9tH(Table 1). of7]9)
HemoHIM 0.1, 1, 10 pg/ml-& A&t AF A= <F 25%,
38%, 12% A& S|AEY FH7t JA == AL #FsoH,
53] HemoHIM 1 pg/mlo| A 7b3 A B3 & A& Y
ehdtt e TEES 100 ug/miS A2 S w3
B gHlge] ok ZAdt Aoz deuwh
HemoHIMe| tt¢ @ 579 A& AEs 239
HZol7] M) FEd| w528 2S04
I 8= AR dFo] gAY fEoR
S 2 A e
EAH21], 2 9120, 22pAv
71 T FEEE Y 0}71] H]““ﬂi«] 8] E}
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HE <A ‘Jt}—t— _Hm[al]/} 0101:4 HemoHIMY] 3
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Table 1. Effects of HemoHIM on histamine release in HMC-1

Concentrations Compound Histamine
(ng/ml) 48/80 (ng/ml)

0 ) 7424091

*) 26.49+0.55

HemoHM 01 21.71+155

1 N 19.20+0.78

10 *) 24.10£0.16

100 31.30:0.11

HMC-1 cells (3x10°ells) were cultured with or without
HemoHIM for 30 min, and than stimulated with compound
48/80 (300 pug/ml) for 20 min at 37°C. After stimulation, the
histamine contents were quantified using an automated fluoro-
metric method.
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Table 2. Effects of HemoHIM on the inflammatory cytokines secretion in HMC-1 cell

Conc. PMA/ Cytokines

(ug/ml) A23187 IL-6 (pg/ml) IL-8 (ng/ml) TNF-u (pg/ml)  GM-CSF (ng/ml)

0 ) <10 <10 <10 <10

+) 1,830.0+106.1 8902 789.4431.4 3.00.4

HemoHIM 0.1 1,080.053.0 9.3+0.1 375.6427.5 2.0+0.1

1 N 1,230.0+0.0 9.0:0.1 447.8+39 2.2+0.0

10 *) 1,061.3:265 8.6+0.0 347.8419.6 1.740.0

100 1,155.0£53.0 7.3+0.0 378.3123.6 1601

Cells (5x10°cells) were pretreated with or without HemoHIM for 24 hr prior to PMA (25 ng/ml) and A23187 (1 yM) stimulation
and incubated additional 24 hr. Cytokines level in supernatants were measured using ELISA.
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Fig. 1. Effects of HemoHIM on the inflammatory cytokine’s
mRNA expression in HMC-1. Cells (3x10°cells) were
pretreated with or without HemoHIM for 24 hr and
were then stimulated with PMA (25 ng/ml) and A23187
(1 uM). After an additional 2 hr of incubation, total RNA
from cells were carried out RT-PCR.
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Fig. 2. Effects of HemoHIM on the mRNA expression of c-kit, tryptase and FceRT in HMC-1. Cells (3x10°cells) were pretreated
with or without HemoHIM for 24 hr and were then stimulated with PMA (25 ng/ml) and A23187 (1 uM). After an additional
2 hr of incubation, total RNA from cells were carried out RT-PCR.
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