[ Downloaded from rap.sanru.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518622.1401.13.37.15.5]

[ DOI: 10.52547/rap.13.37.122 ]

WY YN 5l VY ojleds /om0 Jlo oob Slidg slostingl

53l st @lio g (55,3U esle oSy " adek oo
R g3 e

3PP g _&}9’9*%‘ SRS g 2 LE gUghp Ol adle
0990 (g Je 43 Juus joui; 25

id”@b dobld 9“5.\4& AL )Lo)ﬁ ‘*dwlg.c dobld s‘&)};} 29

(pshawrang@aeoi.org.ir : Jgsuw oXiuuw 59) c gldiumd (55)gliS 04}y ¢ gldiud y9i8 5 pole oKy ¢ )luuiils =)
Sl (55)9LiS 038ty ccslid (1938 g pole oKy (polid ) -¥
Sl (55,98 0aSimg, gl (938 g pole olKingly o)luiil ¥
Olxl @5 {AREEO) (65,5l g 5 ijgel «lios plojlos ey (g3l oo 9 ey i duwho ¢ Slusl (b Sl STy 09,5 ¢jliolal =¥
VEFIVD 1 by fo s A ERIANA SO IRG
WA B WYY dxio

bgrure 2452

59> S5 b oloyd sl ) aiste 35 e 5 o 31 edlatl 525 )3 (31 SLS 5 gy 5 el glite 5035 505 4 33 Gl 1R 9 done
A0 Pl L i b odd (6593 e y95j y5 CadeS” homiw g 03] LS 5 hals Bua b (imgly cpl ol 038

H5n g Pl ) Sl 5 ab Wb SShS A 95 F X ¢ glapd b FemcdlS Julol olSiod I edlial b ja; sladiges t gy g dlge
$9125 5 5 olid ol g dmal Fusly Gl (slp b e M ST L 5 59895801 g HPLC (g yagibg Sl olSiod 5l olizal b o
YA Sl 9 BF e 31 ©ygo @ o 05 £S5 02 il e p)S ke ) e B (ga0g)S ST F L0g)S B 53 hge o YF o
2o Ve gllegd 3 gl o (ge a8 bl V=Sl 5 oS il lomis S 53 e ilelie 8 pll GBS IS sl
salejl slaodlsy b (el SOy g cnleS Blon Sy b g 65 S8 poigsSae ol Sl edlitul b (5B oy Sl ey A8 Bl S s
25 56T SAS o )lel a5 3l oslizal b 83k Sl ool )b G >

J5 s rtogianss @ls (p>+/+0) Cudlis sald digas b glis o0l gy sloisel )3 aidliodgglle 5 i (i ke @ls Gl (Al
B9y saly w5 Gl g Slusg)gln g Sldgiud Jlde (Al ca (S5hS 7 9 ¥ 5o b (b o b GU Jue 955 a5 g 593958
9 ool malimad Jold Juueyo5 25 JIb Cun; Sl 5 (Ui a9 JB Jus 5985 2 diges HPLC ls sk (p<+/+0) 15 So o8
O alyes 5 cmeligd ymoliund Jlaio odiis SUgiy o) Agad 50 WA 02> Lausuds 48y VYOS § VIV ON/FAY gl loj 10 cud b 4 b alye
bl il p s ol g eebisd (opmelivd Hlade SUgry 5l dm g doyd HIVEY o VEE XUOFY (A ke ) pdew | o )d el g
sdabie (g gne Cgli (SohS 7 5 ¥ lajo boad gy g Pl yaj ilite laloss )3 (g3 oy VoS gyl clald IVl s s b
@l (P<e/+0) 8 oaiS S8 (5 Capmgil) ladshe cdld Gl ) e e85 a) Bl S s S5 A o (Jg (p>e/0) i
b Bl )5 9 (G930 SRS S S T 9 ¥ 3 b osd (U Jus 9 puj &S 2 ol ulibedly

2955 385 Gsin Sly Olfee Jus 1955 55 GlaShg 2 (iie il g LI s )S5bS 2 55 51 Glagy ol @l & dg L 36 o Aol
2,8 edlaiwl 51 GluS i Jhals g Jus

e gind (S o il ¢ 9555 55 dol LUg s ¢jlyuasl VT 2 golS gWo3lg

O3yl ey sl 0ad Juue )55 105 (2135 s o ]
9 Uil ol 5lo joj &y bgiye 25 6y9l 1895 3590 5
LB 55k ¥ o b bgp 835 )15 (V) ol
o SlagnTon i3l 1) (w2 B Sl Sl e
Y3235 0l (V) hlSen 5 (el a8 sbml )l a5
Clld 9 A2 jldgand colld e o LB 55 (S okS
A5 linl wulp g pal el g b e Sadatisn
5 ol SlSy Gials B b laghy ol nlnls
Pl Ll gy b oad (6y9l8 Juueyo05 25 CandeS (hoxivw

W dg; 9 dlge
L oUgip

97 & ¥ e i b Jue 955 25 sbdiges (Ugn
oBiwd b lagiy 3,8 aaSimgls 3 () LI (5,55LS A
shls (Gamma Cell 220) GC-220  jlaass oindgs y
Slp b pbgl (6y65 FYA aguST b Fe—cdlS dauin
$Bl> Jbg B )0 Jus y955 yoj p)S O ylaie jglate cpl
Caa w500 ¥ o5 0g dald lgie 4 dgel S A s

LV RUFY

S e 9 %’L?éd‘ Lo u0|9'> shby Jue 098 R
9 Silog)ls Catio )3 s 1955 o Cal (o) oo
9995 5 & Ll cuwlus (V) d)b 28 Sl
5 ol heslatwl ya; 0 5 GluS i demg g Cannl glate
)h) .w‘ o.))f 9))9{ Jﬁu‘a L u".n).) d‘f |) AM.Q‘J ).) ‘)AJ..:J
9 ldsind lam 3l Jold o501 Sl 5 (sl Jus 955
‘Ww Ale &..s)y.s dbwl ‘u,...&e RV c)'l.\,..isﬁﬂ,,m
%) e 8 a9 el

Jus s95) 2 3l 03 el Bdo pouye sla by,
wgmmdw doyd 0+=Y4) o oyl pH ials ol
slrossScmlos 5l osliinl b ol ey (2,8 nd
L iy 208 A7) ol 05 lorl 3,5 Sy
25 03 el 5l 53 50 b 3l 1) cobil
25 gl lp g 0ad Wl 3 Slee o o Jus )95
(8) ohlSen g Lusls (B) 325 )15 oslitul 3)90 Juus 93
Nl 55 o LS 950 ()5S ¥ > W8 )18
SiPpgel ool baix b g odd Juus y955 2 (B9


https://fa.wikipedia.org/wiki/%D9%84%D9%86%D9%81%D9%88%D8%B3%DB%8C%D8%AA_%D8%AA%DB%8C_%DA%A9%D9%85%DA%A9%E2%80%8C%DA%A9%D9%86%D9%86%D8%AF%D9%87
http://dx.doi.org/10.52547/rap.13.37.122
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.15.5
http://rap.sanru.ac.ir/article-1-1281-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518622.1401.13.37.15.5]

[ DOI: 10.52547/rap.13.37.122 ]

WY

(Sokb Al 5 ol (g U8 ¢ wlie dabld (S5 )ad gy

o3l b .o ¢l)8 b diges OD yiogil ¥+ g0 Jobo po
o)kl Glises coed) OD g 3kl e alsls 5|
Sbgbge b dwbre €8y > V(S il
cliso glojd b o oUgip Jue ja0; pj oS cdl )
oo 3 odlizl | Lyl 1S il i b 08 bl 5 gy
Sl 20> Vo Gallod )3 (s g glidund (S5glgn b
gy A5 28l Jobl (e3gmo Sl pd b (60 1 g
B Cwlus b as cdl S hp A Sl L
g laghy b bl pgig)See Sl edlitul b yiegSee
by 5elSS) g oS glon S5, 5l elisul b 0
1558 il 107BN ) ()5 osSamgySiae ) odlizl
AW LS)"))O?&“J 9 odalie XY+ @‘.Q}W)J L (L)"‘>
0L oolas Ml iglojl 2ob B 53 dulejl (slaosls
2 S by 4 Sk duslio g JJU IS ¥ g les
SAS (oLl Jidley 5l odlizl b soys & Jlems] prhau

5 o]

o y9235 PR Fudes (g, 5l

Fam g S Jus 955 105 (> (B9 e gls
Mo s sl .l oud q»)])f Vo Jes 0 Uy
0ad Uiy sladigad )3 254l (63 (glle g (Aud> (g
o s (GUgiy (P>0+0) Cuill sald diges b (gl
S5 B e 58l g 0ad uBgn Sle e
)
s y9035 525 559895

W JsSg0 i b pastio 3L 5 5989 580l s 5o
Wl peS Jesdge (1jg b (ebadsin 9 ogdlsks VO U
A odalie addlae 3j90 Jue 955 25 )3 (ool
Je (ialS o SS 5 9 ¥ o L By () USS)
WSl iSesS (GeSsn bislon; 5 (0 351)) sdsind
Faepd W Loyt sldgiud (¥ Joso) 45 (ool
8 051 o Sldghnd sl Jus j055 05 Sts 5
@ e & Cunl pa5 ) pludl Coles Jole o inte
Or 0w 3l s s AY 9 Sl S
PR 3 &5 plandyn Slga 39 (0 (oLie (slaspdgind
S Jslindei)) dgde My slis oY
s (Sl y55Kiial 5 (LPA) tyas] Spiiliyyd
el j g b 59) 2 el b SenS it O]
sl e ol g Sl sbml coly & cul ool
SSan sty Gl Sl A 5> 3 (F) 2580
ALSl o u)l"?)’ A edaline u}JI.)}LS AR )I )..$>9§
Sdise FSess ey & ik slropes; (A8
Ay s & slajs > (7 asly nj) slasg)dles jlaie (V)
» @l O3 o Ssgidls 55 by (alS (55 5ks
) o5 Sid 0jg 2o ¥V BV &S conl Jus 555 y0)
@5 G ol lis Sl g 90 Joli
On SES Gk Sl a5 pgew w2l @ g 0l il

SaS Joho gl ool a3 b b

YN 5l VY ojleds /om0 Jlo oob Slidg slostingl

Lsgio g5 b LS Lligy b Jlo)) LE g,y bl
Soygpo doyd v Gl i <8 Lo agl (g5 VD
b3
s y955) P oS o

3098958 5 35983l o) 4 (B> (on (5 pS o))
Q) b pbul Y gy 4 (Native PAGE) (yigy
o3l plyea asdl o0 gl i iom (ol
59y ol 5 b ozl "TBARS s 5l cygmoliusTy
13l ealle JgSge 93 b el o900 bgs JsSge S5
Joged oy DS bl (Frge S5y g odly STy
sillengle Gl claclile )l osliz b 5kl
Pl yiogll OYY zoo Job )3 o jluie plp > LAl
5 Jwmeyss; s sladises Ll HPLC pll (gl i
2 225 o) CBIE b i 3 olig> il 3l
255 095 VY (Sipops b 5l g gilwodlel 1 Lo
S Wee Jdo slaos HPLC olRiws 3l a0l

quaternary Ak L oKl cals
o oS E,p 4 wee  DE62963133
DE63055885 wlSss oo Job 910> [DE64764663
AVee ) o Lo N0+ Job g /5 s L C18 giw
iy 4 B g A Sy slajle i solatwl (0 UM
o2 Sy syl 93 » ACNIH20 (80:20) 4 H20
& S Al U g 3 el Sl 598 (5 2o
dawy A a0 I B Sy (B aso )y @ddy ¥ Gl
ok a8 b gl YW zge Jobo o plSeileg)S
A5 cud Y mL/min
Sl 89 0 B ol g oul ol Gl
o
O pS Ve 459 L BALB/C oI5 5 ige yw Y-

RO PSCHIWE S TOMTIPXACIECE SR
F s Bu5 Slae b Sjgo @ oh Gjg p kS o
pro Silolin 5l ey 3 plonl B 1 (6 :g5 sl YA
9 09531 L)l a8 03litl b Syl VT ok g5
Mouse 1L-2  <oS 3l oolawwl b Y=(yS'ed ol iomaw
wioxiw sly b plbol ELISA Ready-SET-Go!®
Jodllygins ol Jglone (gjlwodlel 1ol lyausly sl
Y ojless (slaJglxe il jslate oyl (glp b pbol eS8
oyl ¢ (TRIS, L-Alanine, Lactate dehydrogenase)
oG b Y 4 ¥ cus 4 (2-Oxoglutarate, NADH) ¥
Verr bppe Kge g Sie Ve e 200 bl
M )9 e e 5 bl o edlel Jsloe 1y S
&9 i MBSl b il addd ¥ 4 Y o
Wi o pd YA i Y o Y ) 3B 5l e

sl ool u.u] 3™ L?e,&) sl Y= S o) i) i (g
5 Avidin-HRP | « Detection Ab 4 Capture Ab
€8y Jbpw ang g oSO g iled) layl
L b e w8 pbel e Jodllygos b 5l
o3l b oS ol ygiwd 3ab guiiionds 5 ygmuligSSl al> yo
(Hyprion MicroReader 4-USA) ., 1Y oSy

1- Thiobarbituric acid reactive substances

2- Coating buffers
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Table 1. True protein and malondialdehyde levels of bee venom before and after irradiation
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Figure 1. Pattern of bee venom proteins before and after irradiation
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Table 2. OD value of bee venom protein subunits before and after irradiation
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Figure 2. HPLC results of bee venom before irradiation (min)
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Table 3. HPLC results of bee venom before and after irradiation (%)
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Figure 3. Histological structure of the liver of mice receiving bee venom irradiated with different doses
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Extended Abstract

Introduction and Obijective: People are sensitive to bee venom and the presence of allergenic
compounds in the venom has made it difficult to use and determine the optimal dose for
treatment. The aim of this study was to reduce allergenic compounds and to evaluate the quality
of gamma ray processed bee venom.

Material and Methods: Venom samples were irradiated at doses of 0,2,4,6 and 8 kGy by
Gamma cell 220 Cobalt 60 irradiation facility. Chemical compounds of venom were determined
pre- and post-irradiation. Protein subunits of venom was detected by polyacrylamide gel
electrophoresis. Allergen compounds were measured using HPLC technique. To assess the
immune response and pathology of irradiated venom, 36 mice were grouped into 6 groups with
6 replications. 1 mg of venom per kg of body weight was injected intraperitoneally and after 48
hours, blood was drawn from the heart. Blood serum was isolated for liver enzyme and
interleukin-2 assays. In the final of study, mice liver and kidney samples collected and fixed in
10% formalin. Liver samples were sliced, fixed and stained by hematoxylin and eosin. Data
were analyzed by SAS Software.

Results: The results showed that true protein content and malondialdehyde level in irradiated
samples had no differ with the control group (p>0.05). Electrophoresis patterns and HPLC
results showed that irradiation at doses of 4 and 6 kGy decreased phospholipase and
hyaluronidase amount and increase the low subunits of protein (p<0.05). According to the
HPLC results of bee venom samples before and after irradiation, bioactive compounds of bee
venom including histamine, dopamine and norepinephrine were detected at 1.692, 2.739 and
1.756 minutes, respectively. In the sample of non-irradiated venom, the amount of histamine,
dopamine and norepinephrine based on the percentage of the area under the curve were 3.541,
1.640 and 0.343%, respectively. The amount of histamine, dopamine and norepinephrine
decreased after irradiation. According to the results of ELISA test, serum interleukin-2
concentration was not significantly different in different treatments of crude and irradiated
venom with doses of 2, 4 and 6 kGy (p>0.05). However, the dose of 8 kg reduced the effects of
bee venom on increasing the activity of helper T lymphocytes (p<0.05). Based on the histology
results, irradiated bee venom at doses of 4 and 6 kGy reduced hyperemia and swelling of
hepatocytes.

Conclusion: According to the results of this study, a dose of 6 kGy of gamma ray without
negative effects on the characteristics of bee venom can be used for bee venom radiation and
reduction of allergen compounds.

Keywords: Alanine transaminase, Gamma irradiation, Honey bee venom, Interleukin,
Phospholipase
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