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Protective Effect of Gryllus bimaculatus Extract on Ethanol-induced HepG2 Cells
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ABSTRACT

The biological activity of Gryllus bimaculatus, an edible insect, was extracted using ionized calcium water and distilled
water. The extraction yields for each solvent were similar at 16.60% and 16.22% (w/w-dry weight) for WEG (water extract
of Gryllus bimaculatus) and IEG (ionized calcium solution extract of Gryllus bimaculatus). The DPPH radical scavenging
activity was evaluated to determine the antioxidant activity of the extracts, and WEG (7.62%, 31.85%, 42.81%, 53.09%, and
63.35%) and IEG (4.82%, 16.41%, 28.23%, 37.87%, and 45.74%) eliminated DPPH radicals in a dose-dependent manner. In
addition, the reducing power of the extracts was assessed by measuring their ability to reduce Cu** to Cu'". WEG (3.54, 16.55,
31.22, 40.49, and 40.39 pM (copper (1) ion)) and IEG (2.74, 13.55, 26.29, 41.46, and 43.78 pM (copper (1) ion)) showed
a dose-dependent reduction. Furthermore, the hepatoprotective effects of the extracts were confirmed by assessing the cell sur-
vival rate of HepG2 cells treated with WEG and IEG, both in the presence of ethanol and as a complex treatment. Therefore,
the Gryllus bimaculatus extracts can be a functional food material because of their antioxidant and hepatoprotective effects.
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Table 1. The extraction yields of Gryllus bimaculatus
extracts

Name Extraction yield (%, w/w-dry weight)
WEG" 16.60
IEG? 16.22

Y WEG: Water extract of Gryllus bimaculatus.
? IEG: Ionized calcium water extract of Gryllus bimaculatus.
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Fig. 1. The DPPH radical scavenging activities of Gryllus bimaculatus extracts.
Corresponding letters indicate significant differences among tested filtered water extracts and ionized calcium solution extracts of Gryllus
bimaculatus based on ANOVA with Duncan’s multiple range test (p<0.05). Ascorbic acid (Vit. C) was used as a positive control in this

assay.

WEG: Water extract of Gryllus bimaculatus, IEG: Ionized calcium water extract of Gryllus bimaculatus.
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3. HepG2 AM|zoi[A{e| Mudz|=2|o|
IEG)e| M= MEE HI}

AR ET] 25529 WEGS IEG7} HepG2 Al ol A
=45 Ue=A] gotRr] 918 MTT assays A48k Al
X AEES TAEATHFIg. 3). o HFAE A5k ¥
Z73 WEGS} IEGZ 10, 50, 100, 200 2] 32 400 pg/mL2]
SER 24 hr X232 w, WEGE A 2] ¢ HepG2 Al Z <]
AEEL 7MY 107.55%, 105.27%, 99.51%, 105.15% 12|l
104.52%°] 3L, IEGE 100.41%, 91.84%, 96.02%, 97.12% =L
3L 107.52%At}. 234 02 400 pg/mL ©]3ke] =0l A
80% ©]4e] AE AEES UEHoRR, o|F A=
200 pg/mLe] =2 WEGS} IEGE AH&-3tSith

FE=(WEG,

4. oEl22 FE8t HepG2 MZol|A Med|sEsto|
F=EZ2(WEG, IEG) MAzle] ZIM=Z 35 =1}

NELE F523 HepG2 Al oA AHASFHM] 525
Axele] I E BE §25 dolir] 918 HepG2 Al Eel

60

Copper(I) ion (uM)

WEG

010(ug/mL) B50(ug/mL) B100(ug/mL) B200(ug/mL) ®400(ug/mL)

IEG Ascorbic acid (Vit. C)

Fig. 2. The reduction potential of Gryllus bimaculatus extracts.
Corresponding letters indicate significant differences among tested filtered water extracts and ionized calcium solution extracts of Gryllus
bimaculatus based on ANOVA with Duncan’s multiple range test (p<0.05). Ascorbic acid (Vit. C) was used as a positive control in this

assay.

WEG: Water extract of Gryllus bimaculatus, IEG: Ionized calcium water extract of Gryllus bimaculatus.
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Fig. 3. Effect of Gryllus bimaculatus extracts on the cell viability of HepG2 cells.
Corresponding letters indicate significant differences between control and Gryllus bimaculatus extracts by ANOVA with Duncan’s multiple

range test (p<0.05).

WEG: Water extract of Gryllus bimaculatus, 1EG: lonized calcium water extract of Gryllus bimaculatus.

WEGS} IEGE 200 pg/mLe] FE=2 24 hr B A 2e &
7.5%(v/v) eSS 24 hr 9+ AElslo] AE Y=L &
Q87| $13l MTT assayS AAISFATHFig. 4). oFF-A = =
2lekA] e T 7.5%(v/v) eSS 24 hr A28k
MTT assayE AAISFS wl, o2t tiv] 7.5%(v/v) o8-
Aol AZAFEC] dolhas 1T 4 it
7.5%(VIV) NE=S 24 hr S<F X Elg 153 WEGS} IEG
= 200 pg/mLE AX 2] F 7.5%(viv) ole-eS A2 15
& MIT assay = *’/\]%D} 7.5%viv) EE A 25
11.47%_,] ME AEES B3, WEGS IEGE AA2]5haL
24 hr $of ofleh&& AT 152 20.35%2} 27.86%2] Al

_>L

X AEES YR olele Ade AT FEE
< X BE g3t e onleta, 53] o238t A
FEAoz FE3IIEGE HAY & wf, IAEE ¢ 27
Ao WIS AT F Utk o] AFolA 28
239 ZAAA ] L8 FEE] AlgstEaz <ld o}
%l SOD, GSH-Px % GST 59| &lsl a4s EAslslo
TAZE BEdte Byl ggleon, Al sl &
& S o]df tigk o1 A7 e7Enk

5. HepG2 MzZzoi|A 2| SE=H of|EtZ XZ|of| CHEE Al

ol ek Al AEeS 5] ¢
&l HepG2 MEZS Ao & MTT assaysS A6+ CHFig.

5). ANEHE2] FEE 0%, 1%, 2.5%, 7.5% L83l 10%((v/v)E
24 hr A2)5} S v, HepG2 Al E2] AE&L 7H7} 99.14%,
93.58%, 92.48%, 83.67% 12]3L 4.68%ATt. 2.5%, 7.5% 1
3L 10%(vv) FE] oehEoA] fo]8Ql MEx5dS
el webd 23 AL 7.5%(viv) B2 oehe-S A
sto] ARE-SFRATH

6. OEt22 FT3t HepG2 MZol|A M=H7|5EEto)
FES(WEG, IEG) Haixz|e| ZIM=Z 25 &1}

HepG2 Aol A ellet-ea} e AHe)eh i+ Fen]
=59 MHE Bs BHE golir] fla] HepG2 A|Eel
200 pg/mLe] FE2] WEGS} IEGS} 7.5%(viv) ol er2-2 24
hr B2 A 2lste] MTT assayE A AI3FS thFig. 6). oFF+A
= XA 2 HERFEH 7.5%(v/v) ler2TE 24 hr 2]
3te] MTT assay S A8 S Wl = tiH] 7.5%(v/v) ©
& Aol A Al EAbE o] Yoyt 3E ER1E 4 it =
7.5%(v/v) AEHERE 24 hr A 2]e 253} 200 pg/mLe] WEG
o} IEG9} 7.5%(viv) &S 7 A 15 MIT
assay S AAIEATE 7.5%(viv) AlEHE A2l IE2 53.17%
o] AlE YEES BT, WEG, IEGY ere-S 3 =g
52 73.75%9F 65.14%2] AlE AEES Ve A
YPATHSim Y T 2020)0lA 28250 ZAA 2] 9} Fol
ool 7% 2%1" Aelet & Jsa 3 ASAAR] TNF-a
o] wgo] adigivtn BuEglon, AHFen]
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Fig. 4. Effect of pre-treatment Gryllus bimaculatus extracts and ethanol on the cell viability of HepG2 cells.
Corresponding letters indicate significant differences between control and Gryllus bimaculatus extracts by ANOVA with Duncan’s multiple

range test (p<0.05).

WEG: Water extract of Gryllus bimaculatus, 1EG: lonized calcium water extract of Gryllus bimaculatus.
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Fig. 5. Effect of ethanol on the cell cytotoxicity of HepG2 cells.
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Corresponding letters indicate significant differences between control and ethanol treatment by ANOVA with Duncan’s multiple range

test (p<0.05).

WEG: Water extract of Gryllus bimaculatus, 1EG: lonized calcium water extract of Gryllus bimaculatus.
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Fig. 6. Effect of co-treatment Gryllus bimaculatus extracts and ethanol on the cell viability of HepG2 cells.
Corresponding letters indicate significant differences between control and Gryllus bimaculatus extracts by ANOVA with Duncan’s multiple

range test (p<0.05).

WEG: Water extract of Gryllus bimaculatus, 1IEG: lonized calcium water extract of Gryllus bimaculatus.
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