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Abstract
Objective

Bee venom contains various enzymes such as hyaluronidase and phospholipase A2, which have
medical and pharmaceutical applications. In several studies, the activity of phospholipase A2 and
hyaluronidase has been reported in different bee species, but there is no report about these
enzymes and their activities in Iranian honey bee venom. Therefore, the purpose of this research
was to isolate, identify phospholipase A2 and hyaluronidase enzymes and measure their activity

in crude venom and its fractions of Iranian honey bee (Apis mellifera meda).

Materials and methods

One hundred mg of the crude venom was purified using gel filtration chromatography on
sephadex G-50, equilibrated with 0.05mM ammonium acetate buffer. SDS-PAGE was used to
determine the protein profile of BV and its fractions. Protein concentration, phospholipase A2

and hyaluronidase enzyme activity of Apis mellifera crude venom and its fractions were
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measured. Protein concentration of Apis mellifera crude venom and its fractions was determined
using Bradford method. Phospholipase A2 (PLA2) activity was determined using suspension of
egg yolk as substrate. The activity of hyaluronidase was determined turbidimetrically.

Results

The preliminary results showed that the 56% of crude venom was protein. Crude venom produced
three fractions. Phospholipase A2 activity was observed in the crude venom as well as in the first
and second fractions. The second fraction showed the highest phospholipase activity.
Hyaluronidase activity was observed in crude venom and only in the first fraction. The optimal
activity of bee venome phospholipase A2 enzyme was obtained at pH 7 and 37 °C. In this study,
it was found that the activity of hyaluronidase in Iranian honey bee venom has the highest activity
at 37 to 39 °C and gradually loses its activity as the temperature increases. Also, the results of this

study indicate that the optimum pH for hyaluronidase enzyme activity is 5.5.

Conclusions

Iranian honey bee venom has both phospholipase and hyaluronidase activities, which can be
separated using gel filtration chromatography. This study can be introduced as a simple method
to isolate, purify and measure the activity of hyaluronidase and phospholipase A2 enzymes of

Iranian honey bee venom. Purified hyaluronidase and phospholipase A2 enzymes can be used in

industry and research.
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il Syl 4y 33 35 37 39 41 43 45

Different temperature
ok 5dgyen Sligyglln 83.1+22 865+16 927+15 875+28 811+25 751+14 716+1.38

Hydrolyzed hyaluronate

b =T 5 5l ok5 e Jlaro Byl & 5Sola ulal 5 gl led
Results are shown as mean + SE (n = 3).

Y s> &5 polailen 28,5 )18 )y 3550 gyl clleb e g s a; Pl o) il sla clale
g il (Rl Cdled cpl jaj gy cdale (Ll L &S adlie syl cllld (ool B a5 e samlie
2555 25 ol lial 53 lasg)gln cllsd (pzmen gdee Cull gl edgiome 1> Clled e dmr 4 259 S0 Ve e clals
Pow 5 p9> S 3 b odaldio (5ilgyglln clled V Sy )3 baid ond BLIY Joax )3 & jolailen 28 1S () 3590
Al oanlie (gilasg)gllin cullsd
Ol Jaws 995 @B 125 5lanigsalld o 35T Cudlad r pbj CBIE 1Y Jgon

Table 3. Effect of venom concentration on the honey bee venom hyaluronidase activity.

Crude venom (1g) (p,5 9,50 ) pls y»; (%) Hyaluronidase activity (%) jlasg,gla ol
50 66.44 £ 1.74
100 80.23+1.21
200 92.70 £1.50
300 93.12+£ 235
400 94.92+1.28

e N Y 5 wlods ol se Syl £ Sile obul y Jgis oD

Results are shown as mean + SE (n = 3).
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Table 4. The amount of protein and activity of hyaluronidase and phospholipase A2 in crude

venom and its fractions of Iranian honey bee venom

(U/mg)A2 jlsid (%) lasg)glln cullad (p)S o) JS 859

Phospholipase A2 Hyaluronidase activity () Total protein (mg)

Crude venom sl ,a; 720+£10.5 9270+ 15 56.00

Fraction Fi Y S 475+152 97.04 + 2.60 23.9
Fraction F. Y Sy 936 £22.3 0.0 10.3
Fraction Fs ¥ Sy 0.0 0.0 35

il N Y 5 wlds ol s Byl :Silie Lobol 1 Jgis ledl

Results are shown as mean + SE (n = 3).

3bobis sl dbo I3 Ko ogmal s 5 45 3> o5 G5O (uS5lis J5 sy Sl s 19555 y05 s ol

5o ol b 45 3l oL |y ) g st S ¥ ol 1S keg S U5 talesl ol 53 sl Gl s 155 505 ]
S i olo i ol (Babaie and Ghaempanah 2020; Zolfagharian et al. 2016) sy Jlgen i
w23l ol (Y1) ghlSon 5 (6l canl ikee Jol ¥ Sy 5 Sledgind Jald ¥ Sy gyl Jali Ylaos] |
ol g Y g ) S &S b ol b b (Samel et al. 2013) S o 1S gls (6L ady ok i )3 D9340
9 9 Jub A2 jldsind g jlasgydllin ggls Slnl Jus y955 y) 45 3l lts adllae (ul glis wimd oo (LS |y sjldsihund
Ji> 43 20,5 £ 55 035 Sl inBinn gad 5 S50 Sloidshud 5g)am Coly by Sl o0 A2 ldsind o5l 5 ol
Seidgan Sl Bl g 00 30y oS (sli 05 3 4 e o gl (s3lodlil g tend 2 A2 Sldgind 5l 5 Slae
At s y955 25 vie s wo ] 5l lass,dle g A2 Lsans (Ketelhut et al. 2003) 1S o angi 1) mpl ol

(Dennis 1997) xS’ o joyun |y ladudgiundg punlS ¢yl Bg0 45 ditwn (x5 slo a3l 5| A2 jlsiund ol
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laej o3le st 4y a8 canl ooy Sl LsS se i) sl Sigyolid it ki (£y0)k (slois) 5 cEs b ]
osimd, Ll S8 Sy )3 S92 90 Slaigyglld gl (oo Bl TN g (¥l S ] zous et lo polie )3 0kl L
it 3is0m clocdly )3 o IS giol oSS 55 Gl 31y (S8 o Sl (199 4 S Ll T (ol
(Bordon et al. 2015) cul j55;5 pw w521 Sgylln Ngd o e |y Shotimw Caogoume plply WS o
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Ol o 3T ol Codleb S 3dgyam 1y 00 03, )18 4 Slig)gllis 1oy AD Ly Wl e 5 cal 3l 59,5 Fo v o
oS pshailan 13l o sy e 203 A 3505 )3 5 i L5 Colled s 55 S0 Vo v e Sl g o 1331 5 clale
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koo (g9l Yloinl (g2 sl (LS (6781 Capols oy Jgl S 35230 Gl i ol (ul b Bollao 21> (59
(Zolfagharian et al. 2016) 6,5 )5 cam 45, Y Ky g ool jlginsd 4

g 95 g i Cilies (ol 5 (glalisMe LB yob 4 bajlasgyslln 5l o culled 45 aas e b5 lillas
b oS wd asuie asdllae (pl 5 aimd o Cowd Iy 365 Cullad sy 4 3L Kiilo a3 ¥ 5l YL slod 3 bl I dm
393 cllad gy Ol dops Gl L g 3,0 x> YALYY o 1) el i ol Jus 59555 525 53 jlaigygllen
PH ;5 5 13l 0 0/0 jlisgyglles o3l culled (cly aigo PH a5 1S o asuiie ddlllas oyl ol uiomed a3 o Cawd ]
siRgR 3 3l Slten (e 103 b oS ol gulis 3 g0 Cuwd 1) 398 cllad il (1 /0 51 5V 5 5 b sl
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diate sbod 9 2035 (5ySoiluil gpae Jus 585 25 lipl 5 5 a5 3 1) A2 jludsiud cld e 5 033 gjlualls
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