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Abstract |

Honeybee (Apis mellifera L.) venom (PBV) is a good candidate for development as a therapeutic
modality. The gout is a form of inflammatory arthritis caused by excess uric acid in the bloodstream.
Gout causes sudden severe joint pain. To investigate in vitro xanthine oxidase inhibitory properties
of PBV for gout. PBV was studied for in vitro xanthine oxidase inhibitory activity using a spectrophoto-
metric method and matrix metalloproteinase (MMP)-9 expression after 24 hr of monosodium urate
crystal (MSU) treatment when MMP-9 production reached a maximum in RAW 264.7 cells. The highest
xanthine oxidase inhibitory activity was 94.7% in the 10 pg/mL PBV. The treatment of 10 pg/mL PBV
showed an inhibitory effect of MMP-9, gout inflammatory marker. PBV was evaluated the xanthine
oxidase and MMP-9 inhibitory potential in our study. We suggest that PBV could be used an excellent
substance for gout prevention.
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2013). 3 T FF BA0lN BRT 5 Y= BF
A4 (ophus)® 2Y3HHoR Qg AR 24 @
He BT e Sofgoltt. % AL d&°
wajel Zojeo] Bolstnl, 2 Yol ANz
matrix metalloproteinase-2 (MMP-2)2} MMP-9& &
Hsh=t] o]52 Al4%, 58 E&H4 (collagen), Bk
© (elastin) ¥} Az}e (gelatin)e SoF 22N F5 2
A FH A Eo| FI A Hr}(Hsieh er al., 2003;
Sutaria et al., 2006).

oeta F3AAlE FE A FEE AT
23}l xanthine oxidase A3l 50| -t AAES A
o7 o 7} A3PE]oj2rt(Seo and Kim 2010;
Lee et al., 2011). %2 AW 2 Y HFE =
Asto] 84 S A2A7]= 40| 8 ¥, allopurinol 2
22 A YA dAISHE oS Fo, probenecid 2
sulfinpyrazone¥} -2 SFE-E Fojdto] QAR HjHS
S7H71= W 5ol ok sHAIRE o] 23t A& oFE2
237|A 9] A=, FE, AL EE 9 7 & 59 74
5 FHel7] 2ol FARE glo] g HAES ol
&3 A 2H Y Ago] theksiAl M= It (Gilman
et al., 1985; Wortmann, 2005; Kwak et al., 2013).

&4 AABHINA AT 97, 9UF BHE 2
L 35e 247 BRel o fugel Ho] 33
awier eHARY WHY, TF TY ATl A&
THo] 23 Qth(Kim et al., 2003). A¥E EE (Apis
mellifera L)) 48| =2l 552 theFet AJ&o| &3t
Aoz FAE don, F4EA B (Melittin)
2 4}¥ = (Habermann and Reiz, 1965; Piek, 1986)
I} 28 (Fennell et al., 1967), 483 A52&
(Curcio-Vonlanthen et al., 1997), %7+ (Rudenko
and Nipot, 1996) 59 9 3oty 4#HA ot &2
AT = 20059 FEHHZAG JRE T52
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T BHY 5= AES 243 41 Y= AHY B
o|th(3t 5, 2007).
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717} A2 Acquity UPLC I-Class (Waters) S ARE-3}
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ZA2te] #EF 89 AR YEue 928} Blast
& 63.9%,2.3% 1831 10.9%= 15}

Xanthine oxide X0HZA =H

Xanthine oxide A3]&4]2 Stirpe®} Della Corte2]
o whal AASH T (Stirpe and Della, 1969). ©]

Table 1. Conditions for Ultra Performance Liquid Chromatogra-
phy (UPLC) analysis of purified bee venom

UPLC condition

Column

Flow rate

Injection volume
Column temperature
Sample temperature
Mobile phase

Halo ES-18 (4.6 X 100 mm, 2.7 pum)

1.5 mL/min

4pL

50°C

5°C

(A) 20 mM TFA/MeCN*,

(B) 20 mM TFA/H,O

(A) 0~3 min, 10~31%;
3~5min, 31~40%;
5~10 min, 40~45%
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£ 93l 0.1 M potassium phosphate buffer (pH 7.5)
o] xanthine 2 mM<& =2 7]A N [mLo]| Xanthine
Oxidase (Sigma-Aldrich) 0.1 mLe} thefet 5o &
= 0.1mLE F7FsH3ih o] ff 34 t2Fol= 57
4 0.1 mLE H7FstQaL, A EFols EAA 5
% AEAQ Allopurinol (Sigma-Aldrich) 0.5 pg/mL
£ ARSI o2 37°Col A 587 BESAl7|
20% (v/v) trichloroacetic acid (Sigma-Aldrich) 1 mL
£ 7sto] Hhg& F=31H 0% 3,500 rpmofl A 15
27 QAEF S, 292 nmoA 4= (Molecular
Devices, U|=)& S74ste] off 2o w=} 939 F
ofl /4E 84 (uric acid) ¥ SISt

— (1 -AARE A7) TR/ G2T
o] ZIE)x 100

A olE (%)

MEHS X $EE =3

B2 AF o AFE3 RAW 264.7 N|ZE= A ZF
2 (Aol A Lol Agstsich. AT
DMEM (Dulbecco’s modified Eagle’s medium) Hj
Ao 5% CO, #%7] (Sanyo, Y&)ollA 37°C= HiYF
'8]—011:} 7‘411]155'—} MSU9|| tjgt RAW 264.7 AN|3EZ2]
NEEE ESA57] Y35t WST-8 (2-(2-methoxy-4-
nltrophenyl)—3-(4-n1trophenyl)-5—(2 A-disulfophenyl-
2H-tetrazolium, monosodium salt) & HHL 9]

£314tt. 24A17F 53 wijF 3 50 uL CCK-8 £
(Dojindo, Y&)& F7}ste] 3A17F vljeFsal 450 nmol)
A FBES S35

T MMP-9 TdZES S4359 . MMP-99] 5%+
Quantikine mouse MMP-9
u]#)E AMgatel 253t

SHM
Aol Folzd 2] TAA A2 R(34.1

version, New Zealand) 74 T2 132 o]g3lo] &
Ao, gixadt AFT 74 Ho i 7o
42 ANOVA HA& o83t A53t3t

e=hI-n

Xanthine oxidase XoH&A

—

I W neAE S AR ATS 3
xanthine oxidase]| T3t FA| 852 AALHS
43t A3} Table 29t Zo] AAT=2 & o&EF
2 52 AdfEs A AT SS vl @
9l 1 pg/mLe FZoA%E 56.3%2] xanthine
oxidase A3EAAE RO ™ 100 pug/mLe Fx=
A 90% o] w9 =& A4S 7HA YUSIH
Xanthine oxidasel| tigt Al50] 43 FAT=2
xanthine oxidase®]| ¢J¥F hypoxanthine xanthine 2
2, xanthineZ THA] uric acid2 A3 EE= AL A
o2H 18AESS AU o Sl FETH A=

7Fsgol BR1E .
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MMP-9 &g AT
-Q dt o]} SIA XX

VNP-9 22! Sl &8 =8 34 B2 o] Moz Yrhis Y 5%

RAW 264.7 I ZE At F 80~90% AZ7F 2 AN FEE & = TF 22 (tophus)2 =3
TS o vjFE A|Zo]] MSU (Enzo Life Sciences, 1] shH o2 QA ZAAY 22 THS EHAL Y=
E 1 mg/mL AZJste] FF Al AZAZAA dof  FolFoltt. TF AEL2 AT 2A=Z A3 =
e dsites sttt MSU<t EP‘*?'* sE9 oA Qe 24 Wil v dXAES
BAAEES A Aot 48X & AFHE AT o] TATIL B A& RIPAE Hole EA
Table 2. Xanthine oxide inhibitory activities of purified honeybee venom
Treatment of purified bee venom (ug/mL) 0.1 1 10 100
Inhibitory activity on xanthine oxidase (%) 333+4.1 563+49 72336 94612
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Fig. 1. Effects of purified bee venom and MSU on cell viability in
RAW 264.7 cells. Cell viability was measured by WST-8
assay. The cells were treated with various concentrations
of purified bee venom and 1 mg/mL of MSU. After WST-8
assay, the MTT reduction rate (mean + SD of triplicate deter-
mination) was calculated by setting each of control survival
in the normal cells. Different letters indicate statistically sig-
nificant differences between groups (one-way ANOVA test,

p<001).
A5e BE Qo] B AES] AL
(@poptosis s 9. Wl Fu20] ARG 3
20| HlZO 5L Uehis XSS 7K Qe of
2 n9E o % 4L faNEse) AsHes

Holx, GFHkeo] BAStH I, A7} d%8taL
Apshe 3 o] BabEolat A 9lth(Dalbeth
etal.,2010). FFF 50| U= A= LdHA AA|
B=0°] MSU°| 3| f+&E MMP-9¢| &&-a A}
o &5 Al a7t JeAE Lot At tiajA| =
ol RAW 264.7 A|3£o]| MSUE A g3le] MMP-9 &
AN EES Aysty IS A5}
Aot Fig. 13 Zo] AAE=L2 10 uyg/mLe] F= 9]
stolMe AZEEAGS 24 gon, MMP-9 23S 5
771 MSUS] HA%EQ | mg/mL 4] AEEA
< A = Aoz st Fig. 2= RAW
264.7 Ao BF9] Yelel MSULF AAlEES 5=
92 g3 & MMP-9 T3S sHoldt A3 10 pg/
mLe| BEARE FE oEFoR Wdo| oAHE
A QoY AAES 5571 100 pyg/mLe] 5=
A= 23]8 MMP-9 &d A|&o] Fadhe AL
2 gl i
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Fig. 2. Effect of purified bee venom on MMP-9 production in
MSU-induced RAW 264.7 cells. The data are presented as
mean £ SD. Different letters indicate statistically signifi-
cant differences between groups (one-way ANOVA test,
p=<0.01).

AAeE2 24 Aol oddt= xanthin oxidase?]
S AN Ed 5F AE FHEAS g4
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H3 FFY dita g EFEA &80 7HsE A
o2 ALRE I

H Q2

BHaHe AR SHIt vizkol| A AHo) o
W A8 5202 AMgE o] ghom o F5A)
HAAE AHgste] tigez AHe ZAeSo &4
% 4 BEA AR ALEHL Yo 552 55
e 9 B3 dove A S48E é_‘%‘ﬂi
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Asfsta MSU®| 23t H52-82 JAIStER 5

< AEARAM Y 7HA7F QoL Al=E

Al =

22154 AA|diutol & 1912144 (3}
6602)°] ©J5ko] S| Gl

2 05_4% E
H3S: PJO131

org g o
SHAtT], o] B, AT, £48, A8 2007. 59 7Ho]

=

Al 4, =53] 10-075881.

Curcio-Vonlanthen, V., C. H. Schneider, K. Frutig, K. Blaser and
H. Kalbacher. 1997. Molecular parameters in melittin
immunogenicity. J. Pept. Sci. 3(4): 267-276.

Dalbeth, N., B. Pool, G. D. Gamble, T. Smith, K. E. Callon, F. M.
McQueen and J. Cornish. 2010. Cellular characteriza-
tion of the gouty tophus: a quantitative analysis. Arthri-
tis Rheum. 62(5): 1549-1556.

Fennell, J. F., W. H. Shipman and L. J. Cole. 1967. Antibacterial
action of a bee venom fraction (melittin) against a pen-
icillin-resistant Staphylococcus and other microorgan-
isms. Res. Dev. Tech. Rep. 5: 1-13.

Gilman, A. G., L. S. Goodman, T. W. Rall and F. Murad. 1985.
Goodman and Gilman’s the pharmacological basis of
therapeutics. 7" ed. Macmillan, New York, NY, USA.
712.

Habermann, E. and K. G. Reiz. 1965. On the biochemistry of
bee venom peptides, melittin and apamin. Biochem. Z.
343(2): 192-203.

Han, S. M., S. G. Kim, I. P. Hong, S. O. Woo and H. R. Jang.

2017. Purification of phospholipase A; from honeybeen
venom. J. Apiculture 32(1): 63-67.

Harrold, L. 2013. New developments in gout. Curr. Opin. Rheu-
matol. 25(3): 304-309.

Health Insurance Review & Assessment Service. 2011. 2010
National Health Insurance Statistical Yearbook. Wonju,
Korea. pp. 559-578.

Hsieh, M. S., H. C. Ho, D. T. Chou, S. Pan, Y. C. Liang, T. Y.
Hsieh, J. L. Lan and S. H. Tsai. 2003. Expression of ma-
trix metalloproteinase-9 (gelatinase B) in gouty arthritis
and stimulation of MMP-9 by urate crystals in macro-
phages. J. Cell Biochem. 89: 791-799.

Kim, H. W., Y. B. Kwon, T. W. Ham, D. H. Roh, S. Y. Yoon, H. J.
Lee,H.J. Han, I. S. Yang, A.J. Beitz and J. J. Lee. 2003.
Acupoint stimulation using bee venom attenuates forma-
lin-induced pain behavior and spinal cord fos expression
in rats. J. Vet. Med. Sci. 65(3): 349-355.

Kwak, C. S.,K.J. Lee, J. H. Chang, J. H. Park, J. H. Cho, J. H.
Park, K. M. Kim and M. S. Lee. 2013. In vitro antioxi-
dant, anti-allergic and anti-inflammatory effects of etha-
nol extracts from Korean sweet potato leaves and stalks.
J. Korean Soc. Food Sci. Nutr. 42(3): 369-377.

Lee, Y. S., K. K. Kim and N. W. Kim. 2011. The physiological
activities of bark extract of Albizia julibrissin. Korean J.
Food Preserv. 18(1): 79-86.

Piek, T. 1986. Venoms of the Hymenoptera. 330p. London, Aca-
demic Press.

Rudenko, S. V. and E. E. Nipot. 1996. Modulation of melittin-in-
duced hemolysis of erythocytes. Biokhimiia. 61(12):
2116-2124.

Seo, S. J. and N. W. Kim. 2010. Physiological activities of leaf
and root extracts from Liriope platyphylla. Korean J.
Food Preserv. 17(1): 123-130.

Stirpe, F. and E. Della Corte. 1969. The regulation of rat liver
xanthine oxidase. J. Biol. Chem. 244: 3855-3863.

Sutaria, S., R. Katbamna and M. Underwood. 2006. Effective-
ness of interventions for the treatment of acute and
prevention of recurrent gout-a systematic review. Rheu-
matology. 45(11): 1422-1431.

Wortmann, R. L. 2005. Recent advances in the management of
gout and hyperuricemia. Curr Opin Rheumatol. 17(3):
319-324.



	서양종 꿀벌로부터 분리한 정제봉독의 통풍 억제 효능 구명
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	적요
	인용문헌


