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Search for Plant Extracts with Protective Effects of Pancreatic Beta Cell
against Oxidative Stress
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Abstract — Diabetes mellitus is metabolic disorder characterized by hyperglycemia caused by insufficient insulin secretion or
insulin receptor insensitivity to endogenous insulin. It is well-known that hyperglycemia is one of the main causes of oxidative
stress in both type 1 and 2 diabetes. Oxidative stress is related by death of pancreatic B cell and dysfunction of B cell. Although
B cell death or dysfunction is induced by many substances or molecules, increased evidences that oxidative stress plays a crucial
role in 3 cell death or dysfunction. Considering the importance of oxidative stress in the pathogenesis of diabetes mellitus, we
investigated the cytoprotective effects against hydrogen peroxide-induced oxidative stress in pancreatic B cell line RIN-m5F
cell. 110 Plant sources were collected in Mt. Baek-du, and extracted with methanol. These extracts had been screened the pro-
tective effects against hydrogen peroxide-induced oxidative damage in RIN-m5F cells at 50 and 200 pg/ml. Of these, ten meth-
anolic extracts, aerial part of Erigenron cannadensis, aerial part of Lespedeza juncea, whole plant of Alopecurus aequalis, fruit
of Lycium chinense, leaf of Morus alba, thizome of Polygonatum odoratum, root of Ampelosis japonica, whole plant of Ranun-
culus japonicus, aetial part of Polygonum sieboldii, thizome of Arisaema amurense var. violaceum showed significant pro-
tective effects against hydrogen peroxide-induced oxidative damage in pancreatic 3 cell line RIN-m5F cell.

Key words — Oxidative stress, Hydrogen peroxide, Pancreatic beta cell, RIN-m5F, Plant extracts
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Table 1. Viability of MeOH extracts from plants of Baek-du mountain on H,O,-induced cytotoxicity in RIN-mS5F cells.
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Viabili

Plant samples Parts 50 ug/ml ty 200 ug/ml
Acanthopanax senticosus Harm. bark 32.0 % 19.9 %
Acanthopanax sessiliflorus branch 41.6 % 26.7 %
Acer mono Maxim. leaf 34.1 % 21.0 %
Allium macrostemon Bunge rhizome 429 % 41.5 %
Allium tuberosum Rottler seed 404 % 464 %
Alopecurus aequalis Sobol. whole plant 55.0 % 17.1 %
Ampelosis japonica Makino root 524 % 33.5 %
Angelica dahurica Bentham et Hooker root 37.7 % 31.8 %
Aquilegia oxysepala Trautv. et Mey. aerial part 473 % 41.1 %
Arabis pendula L. aerial part 39.2 % 89 %
Arisaema amurense Maxim. var. violaceum thizome 50.3 % 48.1 %
Artemisa stolonifera Maxim. aerial part 389 % 271 %
Artemisia sacrorum Ledeb. aerial part 18.6 % 17.5 %
Artemisia siversiana Ethhard. ex Willd aerial part 28.5 % 13.8 %
Arthraxon hispidus Makino var. breviseus whole plant 283 % 31.7 %
Asparagus schoberioides Kunth. aerial part 279 % 22.6 %
Astragalus membranaceus Bunge root 42.1 % 30.7 %
Atractylodes japonica Koidzumi rhizome 72 % 63 %
Axyris amaranthoides L. aerial part 453 % 87 %
Berberis amurensis Rupr aerial part 21.1 % 10.8 %
Bupleurum chinensis DC. root 212 % 7.6 %
Caltha palustris L. var. sibirica Regel aerial part 349 % 45.0 %
Carex mongolica Bat Et Skv. Sp. Nov whole plant 45.7 % 40.9 %
Cariduus crispus L. aerial part 342 % 304 %
Caulophyllum robustum Maxim. root 20.3 % 9.0 %
Caulophyllum robustum Maxim. aerial part 39.7 % 9.7 %
Chamaenerion angustifolium aerial part 323 % 20.1 %
Cicuta Virosa L. aerial part 409 % 29.0 %
Cirsium pendulum Fisch. aerial part 494 % 36.8 %
Cirsium segetum Bunge aerial part 419 % 29.0 %
Cirsium setosum (Willd.) Bieb. aerial part 23.8 % 18.1 %
Clematis hexapetala Pall. aerial part 445 % 29.2 %
Clematis hexapetala Pall. rhizome 324 % 28.4 %
Codonopsis pilosula Nannfeldt root 45.6 % 46.9 %
Cynanchum ascyrifolium Matsum aerial part 46.3 % 345 %
Delphinium maackianum Regel aerial part 449 % 394 %
Dianthus chinensis L. whole plant 44.8 % 41.1 %
Dictamnus dasycarpus Turcz. bark of root 9.7 % 8.0 %
Doellingeria scaber (Thunb) Ness Root 36.5 % 26.7 %
Epimedium koreanum Nakai aerial part 30.7 % 17.9 %
Erigenron cannadensis L. aerial part 43.7 % 533 %
Euonymus alatus Siebold branch 41.8 % 423 %
Fagopyrum tataricum (L.) Gaertn whole plant 423 % 46.7 %
Fraxinus rhynchophylla Hance bark 443 % 359 %
Galeopsis bifida Boenn aerial part 44.0 % 22.4 %
Galium verum L. whole plant 212 % 22.4 %
Ganoderma Ilucidum Karsten whole plant 49.9 % 233 %
Geum aleppicum Jacq. aerial part 36.6 % 16.4 %
Ginkgo biloba L. leaf 41.7 % 46.9 %
Ginkgo biloba L. branch 49.0 % 25.8 %
Glycyrrhiza uralensis Fischer root 36.8 % 257 %
Heracieum moellendouffii Hance root 412 % 22.6 %
Hypenricum ascyron L. aerial part 212 % 11.0 %
Impatiens noli-tangere L. whole plant 24.6 % 17.0 %
Ixeris chinensis (Thunb.)Nakai whole plant 39.6 % 329 %
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Table 1. Continued
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Viability
Plant samples Parts

50 ug/ml 200 ug/ml
Jeffersonia dubia (Maxim) Benth et Hook whole plant 27.8 % 13.1 %
Leonurus astemisia (L) S.Y.Hu fruit 20.3 % 14.8 %
Leonurus macranthus Maxim. aerial part 17.8 % 74 %
Lepidium apetalum (W) whole plant 46.4 % 15.1 %
Lespedeza juncea (L. f ) Pers. aerial part 559 % 53.0 %
Ligusticum acutilobum Seit. Et Zucc. root 312 % 452 %
Lychnis fulgens Fish. aerial part 373 % 52 %
Lycium chinense Miller fruit 48.7 % 54.6 %
Malva verticillata L. aerial part 49.2 % 21.6 %
Melampyrum roseum Msxim. whole plant 284 % 322 %
Melilotus albus Desr aerial part 345 % 10.0 %
Menispermum dauricum DC. aerial part 24.0 % 16.5 %
Metaplexis japonica (Thunb.) Makino whole plant 29.1 % 9.0 %
Morus alba L. branch 37.6 % 333 %
Morus alba L. leaf 533 % 49.5 %
Oryza sativa L. fruit 334 % 52 %
Panax ginseng C. A. Meyer root 44.6 % 30.5 %
Pedicularis resupinata L. aerial part 39.6 % 357 %
Perilla frutescens var acuta for. viridi leaf 421 % 15.1 %
Platycodon grandiflorum A. De Candolle root 47.0 % 125 %
Polygonatum odoratum rhizome 48.6 % 51.8 %
Polygonum hydropiper L. whole plant 232 % 6.0 %
Polygonum senticosum (Meisn.) Franch. Et whole plant 51.6 % 39.1 %
Polygonum sieboldii Meisn. aerial part 50.6 % 42.0 %
Populus davidiana Dode aerial part 322 % 56 %
Potamogeton distinctus A.Benn whole plant 41.1 % 26.5 %
Potentilla centigrana Maxim. aerial part 36.2 % 40.4 %
Pulsatillada dahurica (Fisch. Ex DC.) Spreng. aerial part 334 % 28.5 %
Pyrus ussuriensis Maxim. leaf 243 % 11.7 %
Ranunculus japonicus Thunb. whole plant 49.8 % 51.1 %
Ribes mandshuricum (Maxim.) Kom. branch 41.7 % 20.7 %
Rosa davurica root 36.5 % 25.0 %
Rubia cordifolia L. aerial part 435 % 324 %
Rumex acetosa L. aerial part 48.7 % 14.6 %
Salsola collina Pall. whole plant 34.7 % 274 %
Sambucus williamsii Hance branch 43.1 % 28.4 %
Sanguisorba parviflora (Maxim.) Takeda aerial part 275 % 177 %
Saussurea pulchella Fisch. aerial part 459 % 28.6 %
Securinega suffruticosa (Pall) Rehd. branch 46.0 % 44.8 %
Sedum aizoon L. aerial part 41.0 % 477 %
Siegesbeckia pubescens Makino aerial part 24.6 % 7.4 %
Sophora flavescens Aiton root 19.8 % 123 %
Synurus deltoids Nakai aerial part 29.9 % 20.6 %
Syringa reticulate bark 214 % 172 %
Taraxacum mongolicum Hand aerial part 451 % 35.8 %
Tilia amurensis Rupr. branch 49.0 % 18.3 %
Trifolium Iupinaster L. aerial part 445 % 24.6 %
Typha orientalis Presl. inflorescence 242 % 213 %
Veronica anagallis-aquatica L. whole plant 44.6 % 451 %
Viburnum burejatticum Regel aerial part 46.4 % 28.1 %
Vicia japonica A.Gray aerial part 352 % 22.1 %
Vicia uni juga A.Br. aerial part 49.0 % 28.5 %
Viscum colcratum (Kom.) Nakai whole plant 18.6 % 8.8 %
Xanthium strumarium L. fruit 42.7 % 22.0 %
Zea mays L. pistil 32.1 % 325 %
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Fig. 1. Prevention of hydrogen peroxide-induced pancreatic 3
cell damage by ten MeOH extracts. RIN-m5F cells (1x10*
cells/well) were pretreated with NAC (5mM) or MeOH
extract for 3 h, and then hydrogen peroxide was added for
12h. The cell viability were then determined using MTT.
Results were expressed as mean value of three experiments.
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