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Screening of Anti-atherogenic Substances from Insect Resources
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Abstract — Lipoprotein-associated phospholipase A, (Lp-PLA,) is a potential biomarker of coronary heart disease and plays an
important proinflammatory role in the progression of atherosclerosis. Also acyl-CoA: cholesterol acyltransferase (ACAT) and
oxidized low-density lipoprotein (LDL) play a key role in atherosclerosis, respectively. And so, the inhibitory activities of the
methanol extracts of 42 insect resources were examined on Lp-PLA,, ACAT, and L.DL oxidation for screening of anti-athero-
genic substances. Among them, the methanol extracts of Eurydema rugosa significantly inhibited all of upper three activities.
Several kinds of tested insects having high inhibitory effect with the methanol extracts were extracted with #-hexane, ethyl ace-
tate, and acetone, and their inhibitory activities were tested.
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Table I. Inhibitory effects of MeOH extracts of insect samples on Lp-PLA,, ACAT, and LDI-oxidation
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Inhibition (%)*

Insect samples Order

Lp-PLA, ACAT LDL-oxidation w2
Apis mellifera () Hymenoptera 1 15 0 Adult
Acantholyda parki (BbR-92 Q8 Hymenoptera 29 60 30 Larvae
Aglaeomopha histrio (3154 %E14h Lepidoptera 11 3 40 Adult
Allomyrina dichotoma (P55 o]) Coleoptera 0 21 58 Larvae
Allomyrina dichotoma (7}5=240)) Coleoptera 1 9 56 Adult
Ampelophaga rubiginosa (WF2FZEAV Lepidoptera 22 3 0 Adult
Bombycis corpus (%737 Lepidoptera 31 37 6 Infected Larvae(2FA)
Bombus ignitus Smith (Z8HH) Hymenoptera 0 24 28 Adult
Chionarctia nivea (A EL}H) Lepidoptera 16 2 41 Adult
Cicadae Periostracum (X15) Homoptera 0 23 100 Exuvium
Cryptotympana dubia (Zvv]) Homoptera 33 9 0 Adult
Epilachna vigintioctopunctata (2853901738 #)  Coleoptera 3 11 32 Adult
Epilachna vigintioctopunctata (28 9to]F-3H8])  Coleoptera 14 33 29 Nymph
Eurydema rugosa (BT =< A)) Hemiptera 54 70 62 Adult
Formica fusca (Z7§1]) Hymenoptera 0 5 0 Adult
Formica rufa (J52+2707] ) Hymenoptera 8 13 62 Adult(2FAH)
Hyphantria cunea (B1E19hH Lepidoptera 3 0 0 Larvae
Hyphantria cunea (31519 Lepidoptera 18 18 0 Adult
Mantidis Ootheca (“FEX) Orthoptera 25 21 97 Qoecium(2FA])
Margattea kumamotonis (B8 3) Blattaria 8 17 14 Adult(2FA)
Marumba sperchius (‘Z92HA]) Lepidoptera 13 3 37 Adult
Massicus raddei (354) Coleoptera 6 2 17 Adult
Megopis sinica (HESH=4) Coleoptera 0 0 35 Adult
Megopis sinica (H S84 Coleoptera 10 0 33 Larvae
Meimuna opaifera (°)=)1]) Homoptera 22 50 100 Adult
Mylabris phalerate (%) Homoptera 19 32 37 Adult(2FAl)
Neoligochaeta (A7 )) Neoligochaeta 35 6 21 Adult
Neoperla quadrata (Fo7d=d) Plecoptera 16 0 34 Adult
Oides decempunciata (ST 501718 #) Coleoptera 6 17 5 Adult
Oxya chinensis (FH57]) Orthoptera 0 7 0 Nymph
Pandinus cavimanus (%) Scorpionida 9 8 36 Adult(ZFA)
Platynus magnus (S22 A2 d)) Coleoptera 9 0 23 Adult
Protaetia brevitarsis (3173 "Fo]ZR-x]) Coleoptera 17 6 0 Larvae
Protaetia brevitarsis (37 9fo]Z£5-<]) Coleoptera 24 0 0 Adult
Psacothea hilaris (%354 Coleoptera 0 5 66 Larvae
Scolopendra subepinipes (F14]) Myriapoda 39 23 85 Adult(eFAY)
Sylepta invalidalis (58 V) Lepidoptera 18 6 52 Adult
Sympetrum depressiusculum (ZF7FAE]) Odonnata 18 17 4 Adult
Tenodera aridibolia ($A}0HH) Orthoptera 0 4 10 Nymph
Thecodiplosis japonensis (& 13-3}2]) Diptera 2 0 61 Larvae
Undulosa jankowskii (F-33-9FZHA U Lepidoptera 9 0 25 Adult
Vespa crabro flavofasciata (%8 Hymenoptera 13 0 94 Adult

*Test samples were treated at final concentration of 100 pg/ml for Lp-PLA,,
LDL-oxdation, respectively, and the values were expressed as mean of duplication.

100 pg/ml for ACAT, and 20 pug/ml for
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42%F0] ZEANE F E. rugosa®] methanol FFEL Lp-
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PLA, A& 84 & Rol= ZFAIE (A parki, B. corpus, C.
dubia, E. rugosa, M. Ootheca, P. brevitarsis, S. subepinipes)
& o= sl FAdo] thE gl (n-hexane, ethyl acetate,
acetone)E ©|-&-g FEE0| I AfEHE AR
(Table IN). 3] A. parki®t P brevitarsis®] hexane $ZE9|
27}t 63%, 69%°] =2 AsiEAde UepileH, C. dubia
S} 8. subepinipes® acetone FEET Z1ZF 60%, T1%S] =
L& A4S Ve STh. SA A parki, P brevitarsisS)
hexane FEES |83} Lp-PLA, 84A =2 £
7} 18) Fo|t}.

ACATYl| thal] 233t AsiAdS Hole 2FAIRA A parki,
E. rugosa, M. opaiferas ZtZ} n-hexane, ethyl acetate,
acetone® 2 &3] methanol =3 As{EAS )23}
% tH(Table ). A. parki= mehanol FZ =9 Y& acetone
F2Eo] 953 2 ANEHBI%)= Rl eH, E
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Table II. Inhibitory effects of solvent extracts of selected
insect samples on Lp-PLA,

Inhibition (%)*
MeOH #n-Hexane EtOAc Acetone

Insect samples

Acantholyda parki 29 63 53 45
Bombycis corpus 31 - 43 39
Cryptotympana dubia 33 54 53 60
Eurydema rugosa 54 25 26 23
Mantidis Ootheca 25 14 39 39
Protaetia brevitarsis 24 69 34 58
Scolopendra subepinipes 39 28 55 71

*Test samples were treated at final concentration of 100 pg/ml
and the values were expressed as mean of duplication. — Not
determined.

Table IIL. Inhibitory effects of solvent extracts of selected
insect samples on ACAT

Inhibition (%)*

Insect samples

MeOH n-Hexane EtOAc Acetone
Acantholyda parki 60 23 46 89
Eurydema rugosa - 70 26 39 34
Meimuna opaifera 50 4 48 43

*Test samples were treated at final concentration of 100 pg/
ml and the values were expressed as mean of duplication.
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Table IV. Inhibitory effects of solvent extracts of selected
insect samples on LDL-oxidation

Inhibition (%)*
MeOH n-Hexane EtOAc Acetone

Insect samples

Allomyrina dichotoma 58 21 76 26
Cicadae periostracum 100 0 54 96
Eurydema rugosa 62 12 0 20
Formica rufa 62 20 - 20
Mantidis ootheca 97 0 32 27
Meimuna opaifera 100 25 62 45
Scolopendra subepinipes 85 8 12 83
Vespa crabro flavofasciata 94 68 100 30

*Test samples were treated at final concentration of 20 pg/ml
and the values were expressed as mean of duplication.
—: Not determined.
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