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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 (%)

[ Downloaded from rap.sanru.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.22518622.1401.13.37.15.5]

[ DOI: 10.52547/rap.13.37.122 ]

SIS A SIS 5 SIS Y SIS SIS - Oon
YAVY YIAVY YIaVA 05 R TS
./asa YA VId+A VYEE VIS Owelsd
- [EA¥ <AV < /¥AD -I¥YS REY Oubahs

o S5 SS Y 33 Lol Qg s es) o) By
b blawgla pygi Al 5 e b Sial
Jueysss 55 BoF LS b il
lg u.)bﬁ:); D JLO)J 6)5915} 9 ¥ )'.)—lg 1AW u.)l:y):
o jlagjglls 5 sladsind ofgh of ) Ol 5 Al
0158 il 09,5 53wl 0l (s ps> 5 Ll ials
SLbl (a8 248 9,5 (5ol A 5 L By
ul))] LY ]99:)47 J.)‘yua me»] JJ.) S sdalie JL)}:
Al o> e 985 505 Gl cusis jl Jols LSy
oauts HPLC g 5,59 58l gl > a5 a8l by
slaslas 3 0 > e hausl g VT cdled L 00l
Fo ¥ ¥ slop bosd ydsin 5 Pl ) it
3 Jy {p>+10) 25 ol (s e ol (s S5kS
25 o e Sl oV QLI (5 6lST A

(p<+/+0)

5 (8 S Aol

9 oo aslyp; CwsSd cuw SolS A
Pl g ad Jusyss) 25 Sew lasslynj Glidl
5 5L s 5 eslizal g catls 18 2l (g5, i
25 G Shy p e S e LB g5y ()5 5kS
9 Jwe y905 25 yolden sl —\51_95@’ S 59035
g odlasiwl 501 luS 5 ials

o (6591595 2y (el Gy

2 o o VoS ol clale IpY cosd wls 3l
§ sbid bosd gl B9 g Pl ) il (slojless
(P> /+0) A sdaline (gl bze Cglds (5)SelS 5 o ¥
2 Jusygss i Sl (il caw @S5S A 5 Jy
Wb oIS S8 (J Comgdl] lashe clld 38l
& Camgdld Sladsle 5l Y-Syl (p<e/0)
9 ol 9 bl gl 1 5 2980 i 0AIS SWS
2955 ) D B (5 Camstd Srpw My g ple
S SeS (5 Cmgtt] b VL sl 4 B Jus
Cumgid Glacplguls Mg Jus jo05 o) Cunl Vg )
Sl 5 WS G 1) TroulSSS J
oS il w3 e Ltal3El ) Vol (KaS 5 Cepungd
5 Cawl VmoliSSaS (5 Cumord s plSanln 51 Y
{5) Mo B! Jus 955 5 8L oo
o (659155 95 32 s yond 5y (ool

Jbj ouiScdl,s glaige &S kel ksl
dblie > e glajy b ooad oUgiy Jus )95
L5 plle 09,5 50 el odd 03l LB Y S5 > Ldye
Ogot 05 glolb il b clb 55,
g Conl 485 )13 (635 p0 dyg SLLI > il (eled
Js 955 25 Gup At plaite g b baadgjgie
9 CoS (S Mg S e oddi Uiy
5 Lol wpSlB a8 phaikl 5 bopugla 59,5
A5 S Saadgjsinw Alols g ojlul (il Gucen


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
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
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
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
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
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
https://fa.wikipedia.org/wiki/%D9%84%D9%86%D9%81%D9%88%D8%B3%DB%8C%D8%AA_%D8%AA%DB%8C
https://fa.wikipedia.org/wiki/%D9%84%D9%86%D9%81%D9%88%D8%B3%DB%8C%D8%AA_%D8%AA%DB%8C
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
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
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
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
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
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
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
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
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
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
https://rap.sanru.ac.ir/article-1-1281-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.22518622.1401.13.37.15.5]

[ DOI: 10.52547/rap.13.37.122 ]

\\id

o9 bl g ot (gioine U )b ¢ cwlie aebls (S)sd (9

hge Sla Jhe 3 Jus 5955 105 (S3dgl 9 (Sidoieal sl Shy 2 LE Uiy Sl adlas

iz glajs b oad (Uigiy s y5i5 25 0aSCdlyd sl sige A5 (pulid L il Y JSs
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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