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Extended Abstract

Background: Bee venom is a colorless, acidic liquid (pH 4.5-5.5) that contains 18 different
compounds, including enzymes, peptides, and biological amino acids. Some of these compounds
have anti-inflammatory properties, while others possess toxic and allergenic properties. Bee
venom is produced by female worker bees, with the most important peptides being melittin,
apamin, adolapin, and mast cell degranulating (MCD) peptide. The key enzymes in bee venom
include hyaluronidase and phospholipase A2 (PLA2). Historically, bee venom has been used in
traditional medicine to treat various diseases, such as rheumatoid arthritis, and to alleviate muscle
pain. Massive bee attacks are considered a public health problem in several countries, including
Iran. Currently, no specific therapy exists for bee stings; treatment typically involves chemical
drugs. This has led us to explore the development of Fab-based antivenom as a potential new
treatment. To date, no efforts have been made in Iran to produce Fab-based antivenom for
individuals sensitive to bee stings. Therefore, this research aimed to produce an effective and safe
horse serum antidote against the Iranian honey bee (Apis mellifera meda).

Methods: Crude bee venom (BV) was collected from Iranian bees (Apis mellifera meda) using
an electric bee venom-collecting machine. The venom dries quickly in the air; therefore, it was
collected daily from glass plates using special spatulas and stored in dark glass containers in a
freezer at -20°C for future experiments. To remove mucus and extraneous substances, the venom
was dissolved in a 1:1 ratio with saline (physiological serum) and centrifuged at high speed. After
centrifugation, the upper clear solution was separated and filtered using a 0.2-micron filter. The
protein concentration in the crude venom solution was determined using the Bradford protein
assay method, based on a standard curve obtained from different concentrations of bovine serum
albumin (BSA) solution.

The median lethal dose (LD50) of BV was determined using 24 male mice, which were divided
into four groups. Different doses of venom (60, 70, 80, 90, 100, and 110 pg/ml) dissolved in sterile
normal saline were injected intravenously. The control group received 0.5 ml of saline solution.
Mortality was recorded after 24 hours, and LD50 was calculated using probit analysis. Three
horses were used to produce antivenom against honey bee venom. The horses were immunized
with Iranian bee venom seven times at 7-day intervals, and immunogenicity was evaluated under
laboratory conditions using the ELISA test. The precipitated antivenom with saturated ammonium
sulfate was used to perform the neutralizing test in mice. To assess the quality of the antivenom,
the neutralization of phospholipase A2 activity was tested with different concentrations of
antivenom. Finally, the median effective dose (ED50) was calculated using probit analysis. Three
adult mares (three years old, weighing 400 to 450 kg) were used for immunization. Bee venom
was injected with complete and incomplete Freund's adjuvant; complete Freund's adjuvant was
used in the first two inoculations, while incomplete Freund's adjuvant was used in subsequent
ones. Venom doses were incrementally increased from 50, 100, 250, 500, 1000, 2000, to 4000
micrograms over seven inoculations at 7-day intervals, administered subcutaneously (in the neck).
Horse antibody isolation was performed using the saturated ammonium sulfate method.
Immunogenicity evaluation was conducted via the ELISA test. The serum from immunized horses
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and the precipitated antivenom were also used for neutralization tests in mice. The neutralization
of phospholipase A2 activity was assessed with various concentrations of antivenom. The
effectiveness of the prepared antivenom was determined by calculating the ED50 value through
probit analysis.

Results: The total protein concentration in the crude BV solution was calculated to be 56 mg/ml,
and the LD50 of the crude BV was determined to be 4.84 pg/g. ELISA test results indicated an
immune response that increased throughout the immunization schedule. Neutralization of
phospholipase A2 activity with different concentrations of antivenom demonstrated that Iranian
bee venom possesses phospholipase activity, and 120 pug/ml of this antidote can completely
neutralize the activity of phospholipase A2. Furthermore, 55 micrograms of antivenom are
required to neutralize 50% of phospholipase A2 activity in 100 micrograms of venom. The ED50
value is approximately 54 times the LD50, indicating that the antivenom can neutralize up to 54
times the LD50. Therefore, the death caused by 4 mg of bee venom can be neutralized by 1 ml of
antivenom, resulting in an average effective dose (ED50) of 4 mg/ml. If 100 micrograms of venom
enters the body with each bee sting, then 1 ml of the produced antivenom can neutralize 40 bee
stings.

Conclusion: The results indicate that horse antivenom against honey bee venom is capable of
neutralizing crude venom in a mouse model.

Keywords: Antivenom, Equine, Iranian honey Bees

How to Cite This Article: Nazari, M., Roshanfekr, H., Salabi, F., Fayazi, J., Mohamadian, A., & Kavosh, F. (2024).
Production of the First Effective Immune Equine Serum Antivenom against Iranian Honey Bees (Apis mellifera meda). Res
Anim Prod, 15(1), 95 -104._https://doi.org/10.61186/rap.15.43.86



https://doi.org/10.61186/rap.15.43.86
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://creativecommons.org/licenses/by-nc/2.0/

ay VYTV ojlodds [l Jlo (ool cladgr sla yimgsy

Sl grab gilia 5 (55)3LiS gle oSty

Sl ds j955 Jilo 53 (yeal 9 90 (awwl @ 233L (gl Sgd
(Apis mellifera meda)

j‘ﬂslstﬁ).ésa‘)lg‘m‘:lﬁcidélaéJlo? Al ;J.n' j dobld ‘*,S.o.m:" "'9)4” ug“.).hc ‘LSJ‘B‘; dgodwe

iyl ( SEMe ¢ liwjed rb mlio 5 (55y5liS pole oSl (oli mlio g ol pole 0aSisly (sald pole 09,5 Hluiily =)
(M.nazari@asnrukh.ac.ir : Jsgue i g)

ol (e oliwjss (b lie 5 55,58 pole oKl (liE lio 5 (ob pole 21 (o pole 09,5 Sliul ¥ 5 ¥
Ol laml 5ol AJg g cow (ygilr 09,5 lsnl axd (gl (gl s g STy Clhdod dunmsgo «(55ygliS gy g Lhisel S lojle —F 5 0

VEY/-AN0 s bl o) VEY/EIVY iy o)l

V¥ b R0 taoxio

bgunso 555
bl cosislo y955 25 53 S50 Slassi ytere Sl 31 5 o Lol b (B g el 8 Lol b LS ol (B Bl
e 5955 25 2 pU 1) A2 jldsind 5 lidgpslln plgicoe 985 p05 )3 d92se Slam 3l (ke Mt Juo Csle 21 iS5 a5 (V0]
whas ooy (ials Can e 5 dngilegy Co )l aile Wiz (glagylew loyd 13 9)d iy o)lgen i loyd 3 ogasy 4LsiS Hlgal )
Jb 50 al e zokae ol dlos 51L> (glayguiS 5l (B (coges Cadiling i ;3 CMSUie 1 (S5 lgisdy (S35 a0 cCanl 43 S 113 ooliil 3)50
JFaD p (e pajly i3S Gl j> dgd e ploxl (plewd lag)ls Lawgi (63930 b (loyd 5 3,05 3929 (S35 59555 sl (ol (o) Sl
2955 i 4 ol 33 b sl (1253) peia sl W e (L8l Glpl 3 (98T sl ond ke 09l by (le)> Sy lgisdy S g sl
g (Apis mellifera meda) slp! Jue j505 Jblio )3 cyoul 5 g0 (ool pyw 2 50b Wdgs Guiizs cpl 5 Gan 1V ol 48,55 &0

595 0 ok StS ymj 39 0 S Ly lgm Sipglone )3 j5 10,5 Ak S 5 olSied gy Sl s 55 5l Pl m5 i b9, 9 Slge
20,5 035 3Kl 42 )3 Ve 533 ) S5y 05 (sladiind 53 (sam o3listel sl g (5 pglaen sl Slxio (59 j| pogatte (SIS SSay
3,5 o0 Sgud Lo Wb 593 b g 0ad o (659138 py) ol Jslone bV ) sl ) oo bl g 5 S90Sl (gl o o3kl plSingy
925990y (i (g (Do Pl pa) Jolre 13 39290 (g ylae 33,5 oa S (1g)Se IV il b g lia (o VL BlAS Jolore Joud sl | n
YE L (LD50) (SutS joo Lawsio b A5 cyueni (BSA) 655 cpposell py Uslone cilizeo claclalé x5 ol 3 kil oo olsl 5o
P eSeSee We g Ve A dhe Ve B paj Cilisee g Sl il es /0 9 a0 e (2B F ooy )S 4 bosge 035 G 5 S ige
o g Sye b By (Sd Jsle il e <0 dald (glaBge 4 b )5 kol 4 syg J3h pgons ol e Jlep 3 Jbore () ke
20,5 o3latl (p,5LS FA B ¥+ ) dlo ¥ Al bole canl ¥ 51 idgss ol 53 03,5 dulre Casgp jJUl (bl 3 LD50 5 s cod sl Y¥ I s
g gl )3 5 JolS 89,8 cildl 5l pod o Jsl el )3 03,5 32)5 (a8l 5 JolS 2598 Cilgal olpen &y y55 y25 el (silo el 2
Jiolgh b agpe V o 55 pySgsSs Frve g ¥oor dove e X Aov e jl sy dy ol 3Bl Oy s oo pesls b o3lits] Ll g, g
b 1ol s sl Sl pasgel () 2l SS9 b sl (3b (81 (3luli a3 ploxl ((3)5) ogs 125 Cpgo 4 Goy35 08 2 gy V Lo
A5 5 el Sllgus posigel cgw) 5l ol poia Sl 5 g 00 (yeul (el pyus 2855 plnl IV ces b alRialojl Ll yd ) 2l teal (2b))
buwgio Colgs . el il lisee cacdale jloslatnl L A2 Lgtud WJL-s Sl it a0l CutsS awyp Caa a0l e (g5l 5
233k Sal e b (talidl 593 g0y 985 10 0dd A (sl p23k (IS e sl 0355 oS S 90 13 3253k (sl (EDSO) Sge jo
) D 3P (ge 4 g bl

& Capn Wil Fwly g 48 5y ()l 3] s s ol Cowday Jbge 055 ()35 p)5 o sl p)S9,Sue YIAY jo55 ya5 (gl LD50 lude sWaidly
Jus yoj o 45 3 (L5 paiab calise clacdale I oslatul b A2 jlsind clld (oilo tis blors ool o5 (51 b 05 g 009 oinl3d) ya;
Wosls ol jl sl A2 ldginsd o cold ol (3,5 28 4 38 pajsb ool Sl oo 53 59,500 VYo 5 Cunl (sildginsd el il Sl
A2 jldgind Colld (c10y3 B (3,5 (5 (slp 233k £S5 9,50 00 Lag g Cusl (g3ledgind Cllid (Gl (Slul Juue 595 o Vgl &S Canl asidie
53 Wilgr oo 1y LDB0 yly 0F by 50l a5 Cawl gxe lby o) i salgs LDS0 poly OF Ly ya5 EDSO Hlade .cawl 5L dyg0 25 p )59, Voo jd
P35 cshen ¥ b 5 EDBO 9o 593 lawgio (ljm > (rands 39800 (5 1253k 3 oo V L y9s3) o )5 heo ¥ gy 0 Sl Spe by S
NS S 1) 555 Gl Fr Llgicee 2l cnl Sl e N e 298 o 2)ly 05 p)59)Se Ve il y05 S L )3 ST 0g: dals 1 e
Tl o b oS alo e Spe L g 039 e il (25 4 3B Sl Jae 53 el sty Gl Jus 955 o dle oS ol ppus 250l 16 a5 A

Sl Juws 5955 253 sl 2 g0lS s W03lg

9 35 culled (lime aS g gbdy Ll 03,8 sl s o5 oo

Jolse 4 Cumlas g AS1n g ge (Slidler)S

398 Jusyss) Camoz 33 (93b) Syt 4 ot Wil o0
(Norooz Valashedi & Bahrami Pichaghchi, 2022)
adlan )90 yiaS Juus y955 Lo )9S )3 (9T 3929 (I L
wod & Blaite 1ol I Juus 9035 sl 485118 dxgi
Mo alS il oS canl Yooy diwly ¢ ol s

bead )b calid jolatods o5 sladisS adllan o590l

Coul 5,5 5 42 390 0358 y3bay Ll el
Rohipoor et al., 2019; Mohamadi ahvazi et al., )
o S ol 5l S .(2019; Rohipoor et al., 2021
NaZar ) ol Sl Juus 5955 25 )3 499 3,90 2 o5
5 2lor g Ol Ol 4slS cla Lo , (et al., 2023
S5 95885 33 (65L5 slom Sy g (0 )5 Logases


https://orcid.org/0000-0003-4417-4654
https://doaj.org/toc/2676-461X

A

95 b g htose oo ek Jlos (ool Al ¢ Sitdy, all Cylin (g k5 Sg0ce

Sl Jus 5955 Joldo 13yl 9 Bge ol p s 2500 (gl Ay

SoB eoe 139,09 pyg8 sl y55 (195 Ll 3)lge ]
Dybise y9) R) A Gwles e STy S
33l it Sl (a0 1955 i &1 (siwlucs (sla STy
Jb e 2 28l olhen Cungy (mdge s08 9 00 L g
SR8 9 385 @) olyendy S cages (diSly Cunl (Sen
Dad pyg e b S Cul (Sen Hauad 3)lge 40 Al
b sl ST g (s JSiho 0 o (B9 )95
e & Cend ()1 (2S5 0] dg2gn (195 )Lt il g Sod
il dg2g (A8 035 ) e BB 0 sk 5> 55
bl alydl o Gl ouiss” wags wolue L085 sla STy
9 st s ilon 4 Mise S8l (oo 231 5 s (3]
2 A2 (69 Cawl 1Sew daaie sla 535 D)lge 13 9 (Bgye
slage Bpas kS H9) pu 4 b (la4iSTy 0)lse
s STy 3ylae o aSI sl (B ol )
G5 4 e sl sl el (a0 S MBT L 50
Hall, ) 15l 5L oy (32,55 5 (19555 omoliomnm 55l ¢l ol
(2010

o9 bauwgs 1S5 el 05 ;5 I ygus 5 0gul Mes dlas
pba, a5 (Apis mellifera scutellata) i 3l w>lee
Ol opSade pboa g e a3l 55 " BB "
bgsye b 4033 dlasd ¢ sy cusiligy cyljg aiaS &y ol aidly
Ot & iy VN BV Gl e St cpl 4
03 olyad 510 350 VOV L &S ol 00y Dy90 ¥V v vl
OB asen 35 ol 5l Lads Ll (Santos et al., 2013) el
ol cledbl wlawlie 5 3l 3959 lpl ;3 j90; lawes
»5 Lasljsy g lcals )3 jo) s Lol Cusl o5 s dine;
Dy GBI y985 9 Clpie (B35 by Sy

2955 Slp pazde (poigSl) il polb Jl
sg)ly bwg (9> U loyy 9 3l dgmg (SW3S
ool g 0ol Olopd gyl Sl 53 398 o0 plonl oluond
gl J Js 5955 55 Oloyd (sl Cams (o yed
Dgdoe ol 0pd g (eblund T (el iy IS
2585 Ses b8 Glayy (gl edlatal 390 slagley
b e g St o) 6 g e )3 Jus
D950

Sk g e85 Ol sl s b Sl 4 gl
233k Ader 4y G Gl (69 o Gl 00iis W g uoliais ]
Sl slp b Mg aslS Jlosz 53 98 pladl
g MiwsS g ol Glje @ QlyEl He05 Jro STy
Barbosa et al. 2017; Jones et ) col oids 3Jg5 4265 >
al., 1999; Santos et al., 2013; Schumacher et al.,

abs sy peis ol s can peldl ol o Lol (1996
S 1 Ll 48,55 Oygo j05 s 4 wles 348
2955 ke 1> el g 9o (ol p iy p233k W55 e (]

2 (Apis mellifera meda) 1yl Juwe

gy 9 39
R Slees
gl Jus )95 5 o5 olwwd dlwgdy Juue j935
&ly Syl Juwe y955 lagais 51 S5V 0309 (Ha20el)

5 eJligy J5 s plis Vgamo 355 U155 9l 0
Morammazi & ) 5)l> 1y pao 6 5 pae LS 035
i8S ledl > Jueygd; a5 (Mirhosseini, 2020
ol 2 9l plsd ojlsen (tw play > ogat
S (pien g dngilegy Cupi)l Wile (il (slagslen
Caol 43S 13 solatwl 3js0 SMae gl ialS
(Ghabili et al., 2009)
PH 45-) ol 5 S caalo (o5 5 s 1955,

ool el ol 5l Bp oS Ll (s laal o
Wb 03l g (oo ol Gl gl Sl (B g (Sledlas
byxo 405 ,a; .(Pattabhiramaiah et al., 2020)
295868) a5 (S50 o )3 &S sl oy ) slosen
aigol Sl K by 93 51 &S) lanzy Sy o sl yiiSTy
Fsge o5 sl glgil alax 1S5 (S 5 (Whoas JSis
ladendgdnd (o) Sis ()jg 20y> V) alyamg S sile
Ojg 22 V) diel gladel (5 St iy Loy 0)
5y S yjs Mo V) Sare dlae o Suis
D90 odalin (o) SUid yjg Moy A-D) I8 LS s
bl e 955 w5 > drge ey jiers
Alia et ) sz Juw Cosle 0018 dgil 35 sy 5 Y sd]
;i s (al., 2013; Lima & Brochetto-Braga, 2003
A2 jludgind 5 jlasg)dla Glgioe ol 2 9290 sl 3]

(Nazari et al., 2023) >, ol I,

5 39550 ST Sl 1955 U5 Jl ey Lol yo5 g5

By Do yuler ol Hle ) (e GRIFI L @y
Ol 225 4SSy (S39) VAUV 393 (g 4 518 )95
Ol 3 5O 5955 D9 o0 igie yuj gl S g 0dd p NalS
Sl s g o)l eage p 1) SISl cblisee atby oy
S sloygs; o awaS (Winston, 1991) cuwl ya; aes
39550 5 R g5 3l e s Yo V8 2900 sl g )la 5
P339y 0 B Joo cplojul S slayesss sl Js
9 495 4 B 55 Gl 3 S laygs 298 ]
2955 S g 0ad Mg ) ke ALBlie ) 0y
4 Yoo oyl oS W5l e pSesSe0 Y0+ b Voo dgin SIS
Sy 03)5 Bpan (fje g Juad OlF o g2 lelge
ool ST3)> Juus )95 9 £ 3)) Sloygsj (S22
B Sl e y98) So ams SUjlas 5)lge ST 05 Jg
o e &S NS 5555 00) Gl b S 1) 2 )5 e
(Czarnetzki et al., 1990) c.l (sea nettle) b, 435
sl @l s 5955 Ot & Cand 5501 slo 25Ty

) 335 (o odalie (Gl (B35 gl 5> Jgene soba
e Wlgh o &S Gl pobivad ol Juwe (slayes;
M 4y ( Sty (b5 wodle WS dbml (oges b (dge
Uy 5 & o Sl o Olise dojosss poonn 5 (055
oiSly S Cogon Nlge g 3 (SHF Jre s>
9 &g 2908 ol Congoms ( Joore g (s3le
il (Slgy wad sl pisSTy JS5 4 )00 3)lge )3 (o>


http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%A2%D9%84%D8%B1%DA%98%DB%8C
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D9%87%DB%8C%D8%B3%D8%AA%D8%A7%D9%85%DB%8C%D9%86+%D9%88+%D8%A2%D9%86%D8%AA%DB%8C+%D9%87%DB%8C%D8%B3%D8%AA%D8%A7%D9%85%DB%8C%D9%86
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D9%87%DB%8C%D8%B3%D8%AA%D8%A7%D9%85%DB%8C%D9%86+%D9%88+%D8%A2%D9%86%D8%AA%DB%8C+%D9%87%DB%8C%D8%B3%D8%AA%D8%A7%D9%85%DB%8C%D9%86
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%DA%A9%D9%87%DB%8C%D8%B1
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%DA%A9%D9%87%DB%8C%D8%B1
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D9%87%DB%8C%D8%B3%D8%AA%D8%A7%D9%85%DB%8C%D9%86+%D9%88+%D8%A2%D9%86%D8%AA%DB%8C+%D9%87%DB%8C%D8%B3%D8%AA%D8%A7%D9%85%DB%8C%D9%86
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D9%87%DB%8C%D8%B3%D8%AA%D8%A7%D9%85%DB%8C%D9%86+%D9%88+%D8%A2%D9%86%D8%AA%DB%8C+%D9%87%DB%8C%D8%B3%D8%AA%D8%A7%D9%85%DB%8C%D9%86
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+E.+Hall+PhD&text=John+E.+Hall+PhD&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+E.+Hall+PhD&text=John+E.+Hall+PhD&sort=relevancerank&search-alias=books

St

GBS besb g olems o 1218 Jlar ol 2ol Sing) Al colin (s 350500
WY ojled [pmab Jlo (ol ©ladg sl gy

Sdike 10 wals clayige 4 A8 B3 Wl 4 sy
Cud Sl V¥l ey e 9 Spe 5 30)5 (Swd Jglea
Lawgs (FinNey, 1971) cgyy b1 ol , LD5O 5 15

133,5 dlxs SPSS 505
cel & ow Hlade Jilas lgieds pw 5 LD50
Db e iy odd 51)5 Sbhee jl Moy B )3 Sy
e sl 3255 1 55 3590 5985 e e 8L ]2
85 )3 Ao )90 canl (g Gl (5855 Jlai 3 Lsse

Loww! 53Lw pou!

- BE ) Wl ¥ @l lole el Y 51 tmgdy ol
2955 25 bl ilogeal lp 23,5 oslatal (p)Sols
s 90 51 oas du.e(’) 028G 4 Jol5 Lg,8 LJ]?J‘ o‘)o.md..g
gl > 035 305 (sl Gilwpre 5 ouSly Clidios
s slagdls ) 9 Jol 2598 olgdl 5l pgs 5 Jol
sl 3 Oy g0y el Wi oolaiw] a8l Kgy8 Cilgsal
Feoo 9 Yeeo Newo BDoe YD Noo
L5 2l 5oy Vo Glej olgd b aspe Vo 3 p)SgSe
5 el ((3)5) (g 1) Copods GuF () J2)

g o3litel b (il oo O L) ol 2 5l (6595
sladiges ad plxl ) Jeo & w2 b (Spw 9 A &S
VO oIl sladlg) j0 Lol i (gyslaes o>
Cud sy pyo ilolle Cap g Sub 50, 5y e

45 Jitte olStlegl 4 15,Y)
b plosl Oliyp 5l g w93 ol 6 pSss
ks 5> b el ojg) dw Jolgd bk dw (pss
J ool b (335 ghy ) Jl g 0 6xKe
05 Bosleer Legaze 3 0 Sras LS sbaws

WP IPURWORGH VRPN N

bl g

ol b pglans (Byb el il > lisygs;
S el (B35 Ll g Sed Jloyl Lol
Gl g9y 1) 395 25 )95 9 398 0 Jue sl y9
Ly s g2 Cujolino jd 5 A8 0 dBS (gldinds pin
SIS KaSay 59y po ol US55 0 SUiS
osliul (sl 5 5yglaes lind Clxio (59, jl (ogase
Ml dayd =V 55,8 30 K5y 0408 glddind O (gan
bl Job 4 Ggy Ve deds (605585 405 05D
Conidy o d8LS] dlgo 5 weSa0 LBl (ol oolaiinl plKiaay
Vb 9o b g ord o (S35l o p ) il Jolme bV )
b 2Vl Blad Joloro Joud yilo jlan 33,5 oo Souds yilo
Jitie (e dgl @ g oad S (9)See /Y S Ly

23,5 0

Oign phe)d @l a5 Joloxe )3 D290 (g ylade
oot | Jols 5kl goxie wlwl y 9388305 (i
5 (BSA) (598 (ynosdl pyos Jglors ciliseo claclale
5 om dgl ples (g9 ol> (Bradford, 1976) .
D0 9o g 5 205 Jloxo b ytagiby Sl (gl S
Coleg 50 00,5 A 3yl Jlaged 5 Ad ailes yegil
u.\> 03940 4D as LS’» )l oalaiwl L J9.Q(‘>m 9y clhle
duole Hlogel b dble Budo )l )8 5 Ikl g p
(Greenfield, 2018) 15,5
) (S 393 bamsgio (s

el 25 (LDS0) (Sauis jo> bawgio (sl Cut
4 ahge ad odlistul oS Ve £V 559 b 5 (ygm b9
slojgd Sl e /0 g K4S el QU ¥ (slaog)S
P pSeSee W g Voo A A Ve S1) a) dalise
B gty Josial olls Jlog 3 sbre (ke

Js )955 o 93 9 il ool Aslbp =) Jgan

Table 1. Immunization schedule and honey bee venom doses

Day s, Venom (Mg) (p)59,5ee) ()5 ) olime Adjuvant cilgsol
0 50 (Complete Freund's adjuvant) JolS" 1,8
7 100 (Complete Freund's adjuvant) JelS" 14,8
14 250 (Incomplete Freund's adjuvant) a8l 14,8
21 500 (Incomplete Freund's adjuvant)  ,a8l 14,8
28 1000 (Incomplete Freund's adjuvant) a8l 14,8
35 2000 (Incomplete Freund's adjuvant) a8l 14,8
42 4000 (Incomplete Freund's adjuvant) a8l 14,8

GO oo ey ;0 pyw el &jwoslol | o
0+ Hlade Saly 4 ¢dy op s b Lasuie (lp VYO
LY 5 omlsSl cels Sl g b L3I g S
HRP Conjugated ;! yuJs,Sio Vo v Saly yo 4 cquliiunds
8Ll Ve s <8y b () ¢yal o jlay) protein A/G
Voo day gl ()35 ax YV o Celo ) Gdedy g 0l
IS Kb gl g ons Lol TMB 2y Seo
Ol jre 9 33,5 Lbgie S50 IS sl by (iSTy g @S 00
b bl el ¥O+ zga Job )3 () ol
ous bl Slilgu posgal (b9 ) 4l 5l lsebol 4l
FlgSen B0 sl 03905 (53luliz 1) lagal Bl s yoa;

ol (93Ul (g5lwloe

Obgy 2kl SS5gp bl ol T (il
Grodzki &) wi pbol ond glul ligw posgel
.(Berenstein, 2010
ool Ewly (2350

Ll (il ol I 5 aiin yo oS (5 (sladiges I
odlawl b (60b 5 i e g b 418 )T by Canwl 005 dups
25 S O gy el ) A g pSejlul Y] e |
Bee > p)S9See VP U Y) e glackale b ye;
2 (e Loy (ommte SlyS) Si5eS 5L g See
plsl S Joe BSA SaS'L g )5 18 Yl ey &

1- Median lethal dose


https://www.rvsri.ac.ir/portal/home/?235344/%D9%85%D9%88%D8%B3%D8%B3%D9%87-%D8%AA%D8%AD%D9%82%DB%8C%D9%82%D8%A7%D8%AA-%D9%88%D8%A7%DA%A9%D8%B3%D9%86-%D9%88-%D8%B3%D8%B1%D9%85-%D8%B3%D8%A7%D8%B2%DB%8C-%D8%B1%D8%A7%D8%B2%DB%8C
https://www.rvsri.ac.ir/portal/home/?235344/%D9%85%D9%88%D8%B3%D8%B3%D9%87-%D8%AA%D8%AD%D9%82%DB%8C%D9%82%D8%A7%D8%AA-%D9%88%D8%A7%DA%A9%D8%B3%D9%86-%D9%88-%D8%B3%D8%B1%D9%85-%D8%B3%D8%A7%D8%B2%DB%8C-%D8%B1%D8%A7%D8%B2%DB%8C
https://www.rvsri.ac.ir/portal/home/?235344/%D9%85%D9%88%D8%B3%D8%B3%D9%87-%D8%AA%D8%AD%D9%82%DB%8C%D9%82%D8%A7%D8%AA-%D9%88%D8%A7%DA%A9%D8%B3%D9%86-%D9%88-%D8%B3%D8%B1%D9%85-%D8%B3%D8%A7%D8%B2%DB%8C-%D8%B1%D8%A7%D8%B2%DB%8C

OB Ly g pldeses (o o oSld Jloa (olad acbld ¢ Siidg) Al colun (gl 39000

_ (EDS0) " 590 93 bawsgio (e

WO 5l w5l gy (g3l (S )15 () (sl
Ca sl ab ool p SV EY s b g (gyew ige
Jolee e S > p)S e Ve i silo 1S
Soo il Vb 593 Loy ond o ((islenssd pyw) oWl
ALy b VL Blad Jsloxe Joud il I am 38
O 2355 Jae gr dgd @y g oad pld g)Se oY
YU Joboo jl jidoySue Sov g v Fer Fov XYoo olis
piSeySus Srrr ghrre Frvr Fevr Ferr ol a5 1,
ol LD50 plp YA+ 5 V0% Y+ Ax S gBly 1> oS quo
aod 4 b olbey o VA ol e g atiby )
2 5 03,8 ALl (pa50L) pgig sl e V VL slacd,
a8 Yo Gdedy o Sale sy YV gl o 63l
UBge B (oo + 1B C8) o Sl Caled 3 0)S ()l
Sob g ad 3)F g 3 gt 260 laog)S
Oljee oo )3 W05 (cwyp e 9 S po g e, jl i
(Finney, 1971.) Cugp 361 Lolul g0 jod lawgio
2335 duslee SPSS I8l 5 by

) PL 25 oo
e gl Cla dae ade sjlobinl polie gy b
g0 a5l dw el Canday VS g0ty 3kl
Iy g )5y copd g s doleo  (Trendline) Jas 55l
Joloe clale apule gl del Comday Jl3g05 g9y p o
Wges idn dde luliwl aoxie SeSay Jopzme ulgp
2 e ke 05 pl ja5 Jolne )3 dp2g0 iy ke
2955 PB 5 (nSgp e Gulioe ol Cunddy i) e
£ )5 o YYIV 1y (o uao Apis mellifera lamarckii s
20 opaizee andl . (Darwish et al., 2021) woges (3135
OOF P e VIV 5955 (oo 53 o1 25 (gl
ol Suid pls ya5.(Abdel-Monsef et al., 2020) x> 5
203 Y o 3l o3 WY ¢ iy 1oy B0 Jols Juus 955
Cunl (GuSgp pt OS2y VO 5 SSion slagye!
ey Oliwe e &S Hlude s (EI Mehdi et al., 2022)
5 GBI Bl i GVl CuhS saimd (L5 ABL 5,5,
ke p eSSk el pl 05 gy lawgie o)
Oliee cplplo ((De Graaf et al., 2020) cusl 03,8 5,155
o0 o3l Jus 955 pl y05 p)S Jhe OF (1S9
G5l 3 0ad ool pl jaj 39 CudsS b g (09

Slpl Jus 5555 blde 1> Goal g Fgo (ol p oy 2550 gl Mg

P9 Ve 900 9V 0) cilie s lale b y5i 0
Sl o Sl)S) SiisS S gy Bee
Jas BSA oS by 5 8,5 ,13 15V culy a5 5 (o
32 el dacd gilwoslel 5l e b plosl KSM
@l Moo g N Boe Moo  MNer oy sacs,
FeSee O ke Saly 4 €8 (pye (D aSde
b gt LY g ol Cel Ky 5l Ly 5 L]
HRP Conjugated protein jl ,iJg,Sio Voo Sals ya
9 ol ddlsl V/0e - ;4.9) 1; (u‘)J‘ ‘(J”Dl’ W)Lm)) AIG
FgSee e da g ad (65 423 YV csl Y Ddoty
5 oS e 6SS Sl sl ) g 0as wlsl ) TMB
el i 9 03)5 gie Syl sl bawg (25T,
) b old yagl Y0+ zga Jobo 13 ()95
Ol G F 9 A2 L giund o 35T Cudlad (g 505100
Al

w3l Clled (oSl Caa ()l 5 (st )le 9, 5l
sy (Marinetti, 1965) ui odlitw! sl y25 A2 5l saud
Pro 0 EraePS 03)) Sy 0pBd (gmelwge A
@ 2l o g 40 o (WIS w803 <) (S5l 58
O] gile Olyisdr EraSS 03,5 ) yudide Ve
clad (6805l gl S gemiluwgn Dgd o odlatl
2 Ogeilwge ool (Vo C8) ad) silo) b jldsins
255 e oIV 495 0 oalyd a0y /A LIS
Ogeilwge il e ¥ ) o 3 p)59Sle Ve r il b
o ¥ o laad sals gl o) 03)S" adll ¢ e 00y
P AE Y Odeds g (e ExonSS 03)) Ogeiliwgu
s liee G eapd oo )8 0Kl ax 2 YV (gl oy

MB0L Jso yiegids Sl b 52apll AY0 250 Jgbo 53 5399
Single Beam Scanning UV/VIS Spectrophotomete
(Nazari et al., 2023) 1 sulss-

oolie | Conl @)le ladiged b sals dg) Cids O
ol Sy 4 by Cla BMBI a0 ) ja e jlodsaud
Adlen p S ey
(P25 o 1 31y e ) Sldshnd = Gl = Wiges )
( aals Koo
V wlgn S w31 5l (o palie ol ylie (U) a1y yo
D391 39292 &y 959 03,5 (gl 0l 53 (AalS o>
gy b opl (3,5 (5 3 ik (bl ey Sl
23 YV (lod )3 aBd Yo Cisoty 153l g o (9ulgSCl
PSS Vo) i b 1SS el I S 1S il
) TV gy jo aidy Yo ey il b (ke
el e g ab byle |iagu (29581 51 Jd ol Sl
(65503100 4ddy Ve il s segb AYD 3 (5,9

1- 3,3",5,5'-Tetramethylbenzidine (TMB)

2- Median effective dose



598 Luyd g lidesee (e o pold Jla (ol aebls (Satdg, dl colus (gl dgeze

+) VYN oo /a3l Jlo (oo Slidgs sla yimgy

1r y =0.0083x + 0.0439
09 | R? =0.984

0.8
0.7
0.6
0.5
04
03
02
0.1

0

(ogil BAL) (5395 i

0 10 20 30 40 50 60 70 80 9 100 110

(5559 550) BSA culald

BSA 5 jlslusl Jalxo caliseo slaclale izt jl ol 3 ylabisl o =Y S0
Figure 1. The standard curve obtained from measuring different concentrations of BSA standard solution
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Table 2. Lethality of Iranian honey bee (Apis mellifera meda) venom in mice and determining LD50 by Probit analysis
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Figure 2. Antibody response in three horses during immunization schedule by ELISA test.
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Figure 3. Neutralization of different concentrations (5, 10, 15, and 20 mg) of honey bee venom with different

dilutions of antivenom by ELISA test.
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Table 3. Neutralization caEacit of prepared antivenom against Iranian honey bee (Apis mellifera meda) venom in mice

and determining ED50 by Probit analysis
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