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Abstract The purpose of this study was to determine the inhibitory effect of a glycoprotein isolated from Cudrania
tricuspidata Bureau (CTB glycoprotein, 75 kDa) on immunoglobulin E (IgE)-induced allergic inflammation in RBL-2H3
cells. This experiment evaluated the production of intracellular reactive oxygen species (ROS), the activities of mitogen-
activated protein kinase (MAPK), transcription factor (c-jun), and cyclooxygenase (COX)-2, and histamine release in cells.

The results showed that the CTB glycoprotein inhibited histamine release and COX-2

expression induced by IgE in the

cells. The CTB glycoprotein also had suppressive effects on the expressions of ERK1/2, p38 MAPK, c-jun, and the
production of intracellular ROS in IgE-treated RBL-2H3 cells. The activities of c-jun and COX-2 were collectively blocked
by ERKI1/2 inhibitor (PD98059) and p38 MAPK inhibitor (SKF86002), respectively. Hence, we speculate that CTB
glycoprotein might be a component with potential use in the preparation of health supplements for the prevention of

allergic diseases.
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o] AlZ= 3H immunoglobulin E(IgE) 4~8-| (FeeR1pPY IgE &
A9} multivalent antigen®] A3 W] 50| S Z antigen¥} FceRI
9] cross-linking® 2 &/3s}=H Tk ze] Hguje] slstulz)A]|
(histamine, proteoglycan, carboxypeptidase A,
sulfatases, exoglycosidases)s#} 590|221 Alo|E7}91S HH|3hH
Al g E7] 959 27 jEeE 3] 9eS doXith Aot
ol# gk 318t wiyiA o] MERFE A&HoR AHHIN WE
W Ao E NS doFIt(34). ol vTHER S
H 2398 F=shs W= IgE/FceRIS} antigen2] ZAd ] 2
Sk A EH A= 9]oll compound 48/80, substance P, anaphyla-
toxin C5a 5ol g RAH A ==o] ot B calcium ino-
phore A23187, morphine sulfate, basic polypeptides(polylysine,
polyargmme) oE H]U]—/(—ﬂi_‘g_ ;<1;§ :¢:]—/\4§]_ foid /\ oh;]_
Histamine> YA XL o] PO g2HE 713 ““]'Eﬂl frel=e
shet iR =N TRl e T P g, 71
A 0%3 | EHU} T2, HeEde] g AdAEe] E4)
@zl = vERfe] #Rinkg 2 R dEukeg ol
13}(3,5,6). I3 cyclooxygenase(COX)= 953 del27] 4 &
Wk 2221 arachidonic acidZ*E] eicosanoids®] Y& prostaglan-
dine(PG)3} leukotrienes®] A4S wi7lishe G402 95 93

serine  proteases,
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7% A FE e Zaaded WEl(7), CoX2' o8 FFe
Al 93l fesle aion 953 558 o/|Sh= prostag-
landineS AAHo =H @34 Agk @ FFo] AL s}
= Aoz d#A UTh®). WAl histamine®} COX-29HS A€
Hog AT B4 AErlee 2R §AL 7Fsd
o2y B2-go] gAY 4E FHE dFSXET 7t stk
7Hde =ds gk dAZAE Ui S4S dsiaTE oF
EER ZH|Z 0] S(steroid), ¥38|2~E}¥] (anti-histaminee), F-FIE
2] 4l (anti-leukotriene), }=#'d¥ (adrenalin), 1€ (intal) 5 B <F
EEo] M=ol o1(9,10) WA GG 2857t F5417
o, 283 AdAA Y FAe-g ZHske oz dHA 3
th F7kee EEEY R EFSlal ofdE de 2] gk WH
A7t WEkelA FHEEA] Z%aL gSo] FElg AR =
o] gl AAeltt. weEhx HIoe, ol#fst FAE-g Fo|HA
T 2] APAHE Weletar As, w3k JFEE E 24
o|lAR olgEH F Ae HAES o83 & LH=7|AY A
wol] 32 AF7F Al E AL ATh(11-13).
dubdo g AAEEHE e gduude 55, AE 1
HAEANA A A Asdd, H7ls 2
£ 9%k fF-83 EdEN AESth(14). B AP HA
B BEEs FEte] 2o g AESH
siad A3, =5, U, Tk gl 28]a viERE F
S8 A gEEe] A Wold 2EARA Hdsia 7
kel a3 ey a8y mYr)s 22 529
AL GoUTH(15-19). 53] ni=RE FE€ v dehgde
o] AEolA A FA4E UERNA ko, SolsiAE A4
Aoz AARIAE Ao 2N HAMES cytokine HH IS
ZHBIAL, AsHA] 2EH 2| o5 f=E 4 AEA 3

Alsle &3S 7HAAL UATH(18,19). °]9h 2 A= 2
Eol gilsl a4E AUy Asdg A2 -
g o|HA AXWe] S FAIA717] wiel,
g5 SAlskET Bsitke S dAlEl =T

2 APl A" A E(Cudrania tricuspida Bureau, CTB)
o BRI &3le YguEoR 1094F0] dEiA ot ¢
Zigtell= 18] YR, s, 4% 59 3 AW
Al ZHBEkaL dem, S5t U T FolAotel 2 AL
ATH20). dZHE, PR YF= shlolA 53, F34 o3
A, # A, g, F9HEE 59 A5 ARSEY o
(1), TYEZNME g 7R duj7t 9 T FHouhar
A7, A, sHEA, e AFES S a3t dtkal AviE
3k 2y @A7EA] PR el g AE R
AT7E giF-EolH, HI7HA AFEs TAE YR 9, £7],
] 55 ol8% FEF A8 H g, AAEF oA e
(22,23) T°] Hirt HUe ¥ FAE Gk oigh 3 o)
27] A7= A9 gle ddHolth H B A¥AdAes A%
o] drjziE Fgehde 38t gk 27171 75kDaol L,
Fo] 72.5%, S| 27.5%2 FAE UL ThFSE A2 EA
SES TS o] B, FAE FeElE-2 oxygen
gzl it Zgk gAksl a8 AU AL, A EN A
lipopolysaccharide(LPS)oll ¢J3] =¥ H%F S AARIAI
nuclear factorNF)-kB2] A& B3t & AS2E-S HAFUTH
(24). olelgt FAE Fehide A3 upf JAAES] 2ES F
3 dHE7]d ko] whE A @ HAFHEHE sfMste] 4
2719 A8AEH 7hsAdel Avkal A

mEby], 2 AFoAE FAE G (CTB glycoprotein)2]
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FEY a7 &35 dotry] flstd A€ HAEAM ROS
473, histamine 2|2} COX-2 &4 2 #HHE As A/|Ae
2dg8F JEAE el g
Mz o Uy

Alet

B A0 AFEE A|eF 5 anti-dinitrophenyl(DNP) IgE, human
serum albumin(HSA), 2'7'-dichlorodihydrofluorescein(H,DCF-DA),
o-phthaldialdehyde, glycine, tris(hydroxymethyl) amino-methane,
glycine, trypsin, sodium dodecyl sulfate(SDS) S Sigma(St.
Louis, MO, USA)ZXE] FU31.2H, Dulbecco’s modified Eagle
medium(DMEM), fetal bovine serum(FBS), antibiotics== Gibco-
BRL(Grand Island, NY, USA)IA 79319, 2 9] AREE A
oFe wETt @R 9% oY) FHE TNl AHgdrt

TX|E SHoE 2] 8 M|

AU Cudrania tricuspidata Bureau) Erl 258 E2]¥ X
B A (CTB glycoproteiny ©]719] HPHO T FE3I3TH24).
5, AR g HdEdE U AgAgelA et 2
WiE A B &, SHS 197 3]s Whatman filter
paper(No. 2)& o|&3l] BrES AAL I 533 &
o] B A X FE2ES F AXREY FEES I
ot} dojH FFES ZFHFE TA] £HAIA concanavalin A-
sepharose 4B affinity chromatography(24-45 mm, Sigma, C9017)
£ E3NZ F 05M NaCle: &3 0.5M methyl o-D-glucopy-
ranosides ©]-§-3ted FASIA FAE A FTEH HAZRAIA
crude extracts AUTE FAE Gl golsly] 3]
2 GAlE AR G AL 0.1% SDS7F HrE 15% polyacry-
lamide gel°] 100V, 30 mA°IA] 2.5A17F A7]19E 3 gel Schiff
reagent(25)S ©]-&-3sle] G s}, 1 BAES marker®} W5}

o sl

M= digF ¥ cytotoxicity

H|RHA| 5= RBL-2H3S - A-ollA] ARE-8F3ith. RBL-2H3A
X 3= AlESF 23 (Korea Cell Line Bank, KCLB)lA ¢
3tlew, 37°C, 5% CO, incubatoroll~] 10% FBS, 100 U/mL
penicillin, ZZ2]32 100 pg/mL. streptomycin®] Z3HE DMEMOA]
vl F3tA Tl RBL-2H3A2ZE  anti-dinitrophenyl(DNP) IgE(0.1 ug/
mL)E 22417} 5<t vhg-A17) 3 HSA(l pg/mL)E ¥HEA17)7] 15
i Ao 37°ColA] A FEAS AEsiivh. 3, AR
o] AEEY 5L #F57] f18l, Mosmann®] ER ol
w2} 344,5 dimethyl-thiazol-2-y1)-2,5-diphenyltetrazolium bromide
(MTT) assay(26)Z EHIsIATh 7HeFsiAl walH, RBL-2H3AE
of A% il (25 ug/mL-200 pg/mLyS 24417+ E3F HHEA]
21 ¥ MTT stock solution(5 mgmL)S T©d] 37°C, 5% CO,
incubatorol| 4] 4A]7F &9t WFSAIZITE WHE 5 96 well multi
plates®l] acidic isopropanol2 Tl3ll SpectraCount™(Packard Instru-
ment Co. Downers, III, Meriden, CT, USA)S A}F&-3}o] 560 nm
oA ATt

Reactive oxygen species(ROS) Mzt

RBL-2H3 A E Wlojr A== ROSE 24317 98k 2.7-
dichlorodihydrofluorescein(H,DCF-DAYS ©]8-3}%Itt. H,DCF-DA=
MENZ E)7PH intracellular esterase ©l 2]3l deacetylation®]™
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] DCFHZ Z8k=] 3 Ak4 o)z o]3) 4tsl=le] DCFel= 3
F& Y B2 ASE T RBL2H3 Al S 224]7F 59t anti-
DNP IgE= ZHEAIZ] $ vjgl& A ASHAL, DCF-DAE 100 uL
£ 7Fekal 308 B9t WS sk oA wieksiith 308 ¢
DCF-DAE A|A3SIA, HSAE A|7HHEE A8l A% Jdt
AE I AP F 3 (hex=385nm, Aem=550 nm)S
AIATH27).
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Whole protein?| F£&

6 well plated] 10% FBS, 100 U/mL penicillin, 100 pug/mL
streptomycin, anti-DNP IgE7} ¥3tE DMEMS 2mL¥ z}z} &
F3ted 22417k FRF wigEIATh. HSAS Az2latr] 158 el o
A Frot AIZE B¢ PAR FES A 3 & A5Ae
ZAo WAL ice-cold PBSZ 2 -, protease inhibitor cocktail®] 3
3FEl whole cell lysis buffer20 mM HEPES; pH 7.9, 0.42M
NaCl, 0.5% NP-40, 25% glycerol, 02mM EDTA, 1.5mM
MgClL, 1mM PMSE, ImM DTDE A g3t &, osiz=sx
FH €3 308 F<¢t EEIATh 4°ColA 3087 14,000 rpm
oA AlEE g &, FFAE —70°CAA RS

Nuclear protein?| F&

6 well plateol 10% FBS, 100U/mL penicillin, 100 pug/mL
streptomycin, anti-DNP IgE7} ¥3%E DMEMS 2ml¥ 72t &
Falo] 22/)7F B vlgEIATh HSAS AElal7] 1558 el o
Ak FEe AT R AR gA S A @ & AedS
ZAoJU AL icecold PBSE A& ¥, hypotonic buffer(10 mM
HEPES; pH7.9, 10mM KCI, 0.1mM EDTA, 1mM DTT,
0.5mM PMSF, 15mM MgCL, 0.5% NP-40)Z # dE3 &
4oColx] AR BAt. FEAE AASAL 3 TEL postease
inhibitor cocktail®] *23t¥l NE buffer20 mM HEPES; pH 7.9,
04M NaCl, 1mM EDTA, 1mM EGTA, 1mM DTT, 25%
glycerol, 1mM PMSF, 1.5mM MgCl, 0.5% NP-40)Z 7}&}o]
308 B EFBIAL 4°ColA 15%7F 12,000 ppmO 2 U4 FE] e
T, FFAE 3t —70°Cel] Basisitt

Western blot £

Western blot A3-S F33}7] ¢lsle] RBL-2H3 A|XEE HSAZ
AF317] 158 dell dAT F=o) A7 FF X Gk
< A F, dA Ax duds) sighds &390 ol%
A doixl A ME DAz Al ELe Lowrys(28)2] ¥
o7 hd Fes =A33, 10% polyacrylamide gelo]l 100V,
30mAoA 25A17F §9F 7] 9% $F %, nitrocellulose mem-
brane®ll transfer A|ZITh. Transfer® nitrocellulose membrane2 5%
G5 8 TBS-Tween £AQ25mM tris-Cl, 137 mM
NaCl, 2.68mM KCI, 0.05% tween-20)C.2 25°ColA] 1417+ B2t
WH-3-A1Z] oS 3,00080 848 primary antibody <+ 10,0008] 3
2% secondary antibodyS HG3 Al7F < A ElElar, WA ek
(ECLYZ 0] ERK1/2, AP-1(c{jun?} c-fos)?F COX-29] 84S &
S =

Histamine X2k

Azt g5 2 gy Foll A= 312ENle] HFE Shore
5292 Wpe R 3t 7heks] Awshd, wikE RBL-2H3A
ZZ2 40Co)A] 5 FoF 400 pmlE YA Basle] 1 Azolo)
A EZ AR ST FHo| AlE 25uLE Y3 0.1N-

HCI 22,5 pL, 60% HCIO, 2.5 uLE B3 &3 3 94E2(1,500
rpm, 20 min)&te] Z Ao 40 pLE 5N-NaOHE<) 25 UL, 5+
4 150 pl, n-butanol 500 uL. 2 NaCl 0.06 g& &33t FHe| ¥
3 A & AA1E2](2,000 rpm, 10 min)&F3AT. ButanolE 400 uL
2 ouz=22 FHo Y3 0.1N-HCI €9 150 uL, n-heptane
0.5mLE 7Isted Mg 5 9A41E2](2,000 rpm, 10 min)SHATE.
7114 Aol == 100 pLoll 1 N-NaOH € 200 pLe} 1% o-
phthaldialdehyde &} 5 pLE Y3 E£F F 37°Col|A] 32 <t vk

SAIZ]l F 3N-HCH- 10 ulE 9 E3hsle] 28 F¢t 33
T spectrofluormeter(lex=360 nm, Aem=440 nm)Z FF=E =74

sk,

SAHEH 24

RE Age 33] ukE A 9o, 4843 SPSS program
(ver 12.0)2] one-way analysis of variance(ANOVA)S- ©]-& 3}
A B4 5 frelAel Apolrt sle ol tisiAlE Duncan’s
multiple range test2 A|57F] ]2l XlolE A, O
23 Blaste] pgko] 5% Wkl W E FAISH ool
thal Agsieleh

TRE GThizlol M= S0l thet 34t

et oz AEA ABPEde PEL He) FA8ol
A3 1 Solyrzel wet A2 71ee] Sxe 2% Wds
Aol gty A gk ARistel] whe dwe] ot
AES flste] Be AAdHAES HAA=2HE o8 AR
AEdE s sl HEsl] MHE SAA 2
HAom o AW dsial Assi k=Hsta Atk &
Aol ARERE A G (75 kDa)y ARE A=A Al
bR o] ARl ads A dehliEth A5 59, 7}
vk vl FEA150kDa)e WA E S oAlshs ads
7RIS, vf el A (30 kDaye: Al el EAdo] glal w7

Tha

ok ksl g AU YT FAR F &
azlel oA 7inks Euf G At vp gekaEge] 7 3
719 BAS 7 AL TS s AAske FakskE
< 7K A B FAFTEAE T AU SR E=HA
T B AN 4L die FAE deiide] gdger] A
3 EdZHX RBL-2H3 cellsdl] HASOl 93] f=¥ d#=27] vt
9] Aojoll Bolfoz AAlete &35 Yeple AHE Hol
AW Gehlgo] 2715 AT & vk AlEEHT

Fig. 1914 E& nje} Zho], A U7e] a3s dopur] 9]
&l RBL-2H3 Al3£o] A% Fehds A2]gh & MTT assay
£ o3t AE 5AE SH3TE MTT assaye Aok3laL o
AL A3 AES] sEE FAce WHoR WEZE=Eole]
g §a%go] 93 MIT tetrazolium©] MTT formazan(3-
(4,5-dimethylthiazol-2-yl)- 2,5-diphenyl-tetrazolium bromide)>-Z 3+
A=A 540 nme] oA FBETE Hojvt =o] Aelsle Alx
5 W43 Fig 1A904 & & gl5o] P g S 25
pg/mL o4 200 pgmlL & AT & AZ5AHS A2 A3, 7
AW G gol 7R Ee Hw9l 200 pgmlE AE] 39S ul
A ZEAo] A=A kot S Fig. 1BoAe} 7ro] HSA%H
FAE FENA S 3 A2 o A= Fo4 Aes AE
548 #FEA it
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Fig. 1. Effect of CTB glycoprotein on cell viability in RBL-2H3 cells. RBL-2H3 cells were treated with the CTB glycoprotein (25-200 pg/
mL), or cotreated with HSA (1 pg/mL) and the CTB glycoprotein for 24 h. Cell viability was measured by MTT assay as described in Materials

and Methods. Data are the means+SD from triplicate experiments.

HSAY} X2|E RBL-2H3 MZO|M X|&E
o My AN 53t

HIRA 2= g9lol] o8] A=FEUS wl ROSE AA3IAL(30),
ROS7} &# 2714 G5 HESlA intracellular second messengeri
M Agete] GF wivl RS AT AEHES FXAT)7I
o o) (30,31), FAE Gkl go] dZ gz HEE UehEX
Srolx 7] 98] RBL-2H3 AlEol] A% FehidS HSASH $7
At} Al Wox] #AskE ROSS B RS 43181 Fig.
2A90A K= uke}l o], AlEUe] ROS A3/ DCF fluores-
cence 9| intensity?l] H]#E|EHol wlE} RBL-2H3AMI3E0] HSAE 1 pg/
mLe FEZ 30 F<t AZAS W, AlEW ROS AFHS &
oFo =z Frlelem 304 o]F= ROS9 Aol ZAES
t}. =, RBL-2H3 A|Xo] HSAE AJ7H] oo 7 g uf
AEW ROS AT 30 2ollx thxtel s 1.3v) S7Fsi3d
th ol& HIFF AlZ YdlA AE ROS7F AS5HkEell lojA
second messengerZA S A7fol] A4S uwlo] HF WSS
wpyRgthE AL oW gtk e PR geidS HSAS
7 A W) HSAR <18 5713k Al E ROSS A S
SLol oEH R HAAFIT Fig. 2BoA & F Axol, FA
o gl (100 pg/mL)e] 2] HSAZ Qs Z71E ROSS A
7S HSA ATt ¥astdS w 028]7HE A F T o]
A= 7338 al-A}g]_xﬂ AW ok zlo] RBL-2H3 Al
Al HSAO ¢J3] £X1¥ ROSO| WAL Ho=x dF vt
< At A g Rt

EfchlElo] ROS

o O

oo Fd
2

HSA X2|El RBL-2H3 MI=OIA X|& Sho
29| _ﬁs} x| =3t
HTH S 843} A7 4

CHHEIol ERK1/

NZAY AA =

mitogen-activated

protein kinaseMAPK)= tEZQ] A5 vyl a2 5 A
E 9 AT E 3 ¢to g A3t} whesh= 7)o uel 3714
507 EFEM, extracellular signal-related kinase(ERK), c-jun
NH2-terminal kinase(JNK), ZZ2]32 p38 MAPK ©]Th32). H]THA|:E
o] 2= ARl o MAPKe] 2438} =W HARIAL AP-15 £
Tk AE W 7S QIAtskete] ARTRIONG RolETRI -1
29} COX-2¢F 22 dF FAAE AFAIXITH3E3). A% %%
o] vvk Al AlsAgdRe] HelEs #aslr] 95 MAPK
o] 92 biomarker2% ERK1/22] €14+l Fejo] vhaas =74
sFSAth Fig. 3014 X ulel 7o), HSAE A2t A3} ERK1/
29] <14k3} Fefol phospho-ERK1/2E Al7kell e]&F o7 o]
kst @AstEIl o 53] 30 RolxRE folioz wdl
Fol F71aIATHp<0.05). vt FAE FrhEs HEails
u] HSA®l 2Js] %718 phospho-ERK1/2& =0l g&Fog 7+
2A1Z ok &, RBL-2H3 Al3e]] A8 Fhiide] e glo
HSA(l pg/mL)yS 30853 A 2|atg, vzl Hs| phospho-
ERK129] &/42 10.18] Z7Fsk WHA,| 5054 100 pg/mL A%
ek g ol A= HSAY] ¢la) 2719 phospho-ERK1/2S 742}
0.14 Z12]3 0318 74 A|AH T

HSAZ} %2|%! RBL-2H3 MEOIN FXZ CichEol AP-1
o & x|

A gkl go] AZA] AlsAgeIAEe] FAS 2-E 4
UEAE golr7] $I8ted, RBL-2H3 Al2el] A% gtz
HSASH sl A2t & ks Eelste] HARIZQ] AP-19]
%2 subunitS! c-jund} c-fose] B4 W3S western blot HH
S B3t Yol UTHFig. 4). AP-12> A ] ROS J5)
T5H cjund c-fos?] heterodimerZA] B]THH|Eo|A FZHkg-3}
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Fig. 2. Inhibitory effects of CTB glycoprotein on ROS Production in RBL-2H3 Cells. RBL-2H3 cells were treated with HSA (1 pg/mL) for
indicated time, or cotreated with HSA (1 pg/mL) and the CTB glycoprotein (50-100 pg/mL) for 30 min. Fluorescence intensity is presented as
relative intensity based on monitoring dichlorodihydrofluorescein (DCF) fluorescence using a fluoresencence microplate reader (Dual Scanning
SPECTRAmax, Molecular Devices Corporation, Sunnyvale, CA, USA). Data are the means+SD from triplicate experiments. ¥, a significant
difference between treatments and control, p<0.05. *, a significant difference between HSA treatment and the CTB glycoprotein treatment in

the presence of HSA, p<0.05.
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Fig. 3. Inhibitory effect of CTB glycoprotein in the presence of HSA on phosphorylation of ERK1/2 in HSA-treated RBL-2H3 cells.
RBL-2H3 cells were treated with HSA (1 pg/mL) for indicated time, or cotreated with HSA (1 pg/mL) and the CTB glycoprotein (50-100 pg/
mL) for 30 min. The relative intensities of bands were calculated using Scion Imaging Software (Scion Image Beta 4.02, Maryland, USA). The
data represent triplicate experiments. Lane 1, control; lane 2, HSA alone; lane 3, 50 pg/mL CTB glycoprotein in the presence of HSA; lane 4,

100 pg/mL CTB glycoprotein in the presence of HSA.
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Fig. 4. Inhibitory effect of CTB glycoprotein on activities of AP-1 (c-jun and c-fos) in HSA-treated RBL-2H3 cells. RBL-2H3 cells were
treated with HSA (1 pg/mL) or cotreated with the CTB glycoprotein (50-100 pg/mL) and PD98059 (1 uM) for 2 h. The relative intensities of
bands were calculated using Scion Imaging Software (Scion Image Beta 4.02, Maryland, USA). The data represent triplicate experiments. Lane
1, control; lane 2, HSA alone; lane 3, 50 pg/mL CTB glycoprotein in the presence of HSA; lane 4, 100 pg/mL CTB glycoprotein in the presence

of HSA; lane 5, PD98059 in the presence of HSA.
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Fig. 5. Inhibitory effect of CTB glycoprotein on COX-2 expression in HSA-treated RBL-2H3 cells. RBL-2H3 cells were treated with HSA
(1 pg/mL) or cotreated with the CTB glycoprotein (50-100 pg/mL) and PD98059 (1 uM) for 2 h. The relative intensities of bands were
calculated using Scion Imaging Software (Scion Image Beta 4.02, Maryland, USA). The data represent triplicate experiments. Lane 1, control;
lane 2, HSA alone; lane 3, 50 pg/mL CTB glycoprotein in the presence of HSA; lane 4, 100 pg/mL CTB glycoprotein in the presence of HSA;

lane 5, PD98059 in the presence of HSA.
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Fig. 6. Inhibitory effect of CTB glycoprotein on histamine release in HSA-treated RBL-2H3 cells. RBL-2H3 cells were treated with HSA
(1 pg/mL) or cotreated with the CTB glycoprotein (50-100 pg/mL). Data are the means+SD from triplicate experiments. ¥, a significant
difference between treatments and control, p<0.05. *, a significant difference between HSA treatment and the CTB glycoprotein treatment in

the presence of HSA, p<0.05.
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