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Radiation Protection Effect of Protaetia Brevitarsis Larvae Extracts on Blood and
Prostate in Male Rats Irradiated with Co-60 Gamma-ray

Jeong Geun-Woo"-Kim Jang-Oh"-Lee Yoon-Ji’-Kim Hae-Suk”-Jeon Chan-Hee"-Choi Jae-Gyeong"-
Joo Sung-Hyun"-Min Byung-In'?
Y Department of Emergency and Disaster Management, Inje University

? Department of Nuclear Applied Engineering, Inje University

Abstract This study is desinged to examine for radiation protection effect of Protaetia Brevitarsis Larvae extracts on the
blood and prostate of male rat as a natural radiation protection agent, 5 groups were classified using 90 male rat as ex-
perimental animals, Each group was clssified as normal control group (NC Group), the group administered protaetia brevi-
tarsis larvae extracts (PBE Group), irradiated group (IR Group), irradiated group after administration of protaetia brevitarsis
larvae extracts (PBE+IR Group), the group administered protaetia brevitarsis larvae extracts after irradiaton (IR+PBE
Group), In IR Group, 7 Gy/h of Co-60 gamma ray was irradiated to SD rats, In PBE+IR Group, protaetia brevitarsis lar-
vae extacts wewe injected at 200 mg/kg/day for 14 days before irradiation, In IR+PBE Group, protaetia brevitarsis larvae
extract was injeted after irradiation, On the 1, 7 and 21 days after irradiation, the experimental animals were sacrificed to
evaluate the changes in blood cell component, superoxide dismutase (SOD) activity, histopathological evaluation of the liv-
er and prostate gland. As a result, the PBE+IR Group and IR+PBE Group showed a significantly recovery of white blood
cell (p€0.01, p€0.01), platelet (p€0.01, p€0.01) than the IR Group. It was also confirmed that SOD activity of PBE+IR
Group (p€0.01) and IR+PBE Group (p<0.01) was significantly increased than the IR Group. Also PBE+IR Group and
IR+PBE Group showed less inflammatory reactions of cystoplasm in the prostate gland than the IR Group. In conclusion,
the protaetia brevitarsis larvae have radioprotection effect against blood and prostate gland. It is expected to be useful for
research of radiation protection agent.
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Z(larvae)S wHjoletal FE2H9], AA| dol= ¢F 17 ~
24 mm F=O| Al EFo g Sk (oleic acid), U]
EA} (palmitic acid), Zu|EHA} (palmitoleic acid), @&
At (linoleic acid), AH|OF2AF (stearic acid) 5= -5
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90 CollA| Fo &S AAs}

L 33] HHEsto] 253 5 ofakx|(Whatman International
Ltd, Maidstone, UK)2 o]3}3}o] EESH A 25 Ado A}

4pEEn BRE mE AZe EEAULNns
(Institutional Animal Care and Use Committee, IACUC)
O] 52l (FARIZ: QIA| 2020-019%)3lo]| =P =] et A
Hoe 45799 AFE 7 5 (Sprague—Dawly Rat,
Hana Biotech, Pyeongtaek, Korea)ES AMESIICH 27
2 2% 2112 °C, 5= 55%5 %, 2" 12 hour/day & FAJ

o] . WAMARANE (PBE+HIR), WA A} 3 Sl3jutol 2t
A 5% FE2EFols (IR+PBE) & 5719 IF0 & e
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Table 1, Animal groups for the study after treatment

Division 1 day 7 days 21 days Total
NC 6 6 6 18
PBE 6 6 6 18
IR 6 6 6 18

PBE+IR 6 6 6 18

IR+PBE 6 6 6 18
Total 30 30 30 90

NC: Normal control

PBE: Protaetia brevitarsis larvae extract

IR: Trradiation

PBE+IR: Irradiation after protaetia brevitarsis larvae extract
IR+PBE: Protaetia brevitarsis larvae extract after Irradiation

3. YA ZAL

AAEES WAM A= Fig, 13t Zo] A&9] nbad
ZAPAA] Q1 IR-222 Dry Storage Irradiator (MDS Nordion,
Canada)E ©]-85F3Utt, WA o] AstA b= 15t
o] FEHE Fol Alo]2(60.5 X 32,5 X 23 cm’)E ATF
52 Y3 Co—60 AYORHE 1925 cmAZoA 1,17
MeV, 1.33 MeVe] 7S 7 Gy/he] AeEks= 14]7F 59F
A4S BFsl ZAFSESIT

Fig. 1, IR-222 dry storage irradiator
used in SD rat irradiation,
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5. SOD assay

Marklund 5[14] 7| $83}4 SOD(superoxide
dismutase) & =S Z7stch PAM] A & 7Y
219030l AHEE 5D Rave] UL Fo) AT Hole

4 °CoflA 600 g= 1047F Y4lEe] sto] @S AE=R &
H|skett SOD &84S £437] 98l A& Dilution
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X319 31 SOD Assay kit “-WST (Dojindo Inc, R°Ckville,
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SOD activity(%)

_ [(Ablank1-Ablank3)-(Asample-Ablank2)) X100
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ML AL 212030l Table 2, 33} o] WET,
AT 427} IR Group®l| H|S}e] PBE+IR Group
(p€0.01) 2} IR+PBE Group (p<0.01)°llA f+2JstA S7Fst
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2. SOD assay

AR A 3 TR DY SOD B4 == Table 49}
Zro] AR ARSIl IR Group (3.2510.54 U/ml),
PBE+IR Group (23.05%1,17 U/ml), IR+PBE Group
(38.55+0.85 U/ml) oA =815}A 7r43E SHAjo] Uelyt
o}, AR AL S 2195 0] @Y SOD &%=+ IR Group
of H|&Fo] PBE+IR Group (p<0.01)3} IR+PBE Group
(p€0.0D) 0l A FolsHA F7Fete] B &2 E4de U
Ak

Table 2. WBC(10%/uL) after Irradiation

Division 1 day 7 days 21 days
NC 8.53*+1.18 7.83%1.49 7.71£1,08
PBE 8.71£1.23 8.53%1,10 8.88%0.88
IR 0.16+0,14 1,1120.26 3.2310,24
PBE+IR 0.310,08 1.25%0.58 4,48+0.53"
IR+PBE 0.2310.08 1.26%0.75 5.18+0.40"
"0¢0.05, “p¢0.01 as compared with IR Group
Table 3, Platelet(10°%/uL) after Irradiation
Division 1 day 7 days 21 days
NC 1574017 1.69+0.08 163014
PBE 1524018 1.68+0.10 1.65+0.20
IR 140012 0,15+0,02 0.95+0.09
PBE+R 1491018 0.20+0.01" 1.30+0.09"
IR+PBE 1484016 0,18+0,01° 1.43+0,08"

00,05, ‘00,01 as compared with IR Group

b 7)e3e 20219 Al449 A2E 119



B9 Y@ ol 8 A Pl

1343]- A7 - 4 - el

Table 4, SOD Activity(U/ml) after Irradiation

Division 7 days 21 days
NC 90,05+1.82 90.08+1 .91
PBE 95,06+2.38 100,1£3.29
IR 3251054 18,05+2.03
PBE+R 2305117 8251+0.31"
IR+PBE 38.55+0.85 8158+2,08"

90,03, “p(0.01 as compared with IR Group

WA 24} 3 7 Fig, 29} A Fig, 32 NC Groupd}
PBE Group®lkli= Allizdo] w83t FefE vehiar QIIARE
HRALA 0] ZAFE IR Group, PBE+IR Group, IR+PBE Group
o= Al o) Wat Yi Fo] 35T FE|Y] Aol bkt
=8I}, 712 IR Groupef| H|8}o] PBE+IR GroupoilA], Al
2 IR Group®] H|&}o] PBE+IR Groupd} IR+PBE Group©]|A]
= Aol WA 9l dlo] S ez &% aE Sl
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Fig. 2, Observation Liver of SD Rat by H&E staining after
7 Gy irradiation (®, ®, ©, ©, ®)
@NC ®PBE ©IR @ PBE+R ® IR+PBE

Fig. 3, Observation Prostate gland of SD Rat by H&E
staining after 7 Gy irradiation (®, ®, ©, ©), ®)
@®NC ®PBE ©IR ©®PBE+R ® IR+PBE
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