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Screening of Muscle Cell-Protective Effects of 100 Native Nicaraguan
Plants in a Dexamethasone-Induced Muscle Atrophy Cell Model
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Abstract — Sarcopenia, characterized by age-related loss of skeletal muscle mass and strength, leads to serious health com-
plications and increased societal costs. With its recent classification as an official disease in Korea, interest in developing ther-
apeutic and functional food ingredients has grown. In this study, we screened 100 native Nicaraguan plant extracts to identify
potential candidates for sarcopenia intervention. Using the MFDS-guided in vitro assay, mouse C2C12 myoblasts were dif-
ferentiated into myotubes, pre-treated with extracts, and exposed to dexamethasone to induce muscle atrophy. Cytoprotective
effects were evaluated by MTT assay. Anti-inflammatory activity was assessed by quantifying TNF-o and IL-6 secretion levels
via ELISA. Several plant extracts exhibited significant protective and anti-inflammatory effects, indicating their potential as
novel functional materials for muscle health. Among the 100 Nicaraguan native plant extracts evaluated, 15 extracts exhibited
more than 20% cytoprotective activity against dexamethasone-induced muscle cell damage at concentrations of 100 pg/mL and
200 pg/mL. Of these, six extracts significantly reduced TNF-o and IL-6 secretion by more than 40% at 200 pg/mL. Notably,
Crescentia alata Kunth (No. 36) showed superior cytoprotective and anti-inflammatory effects compared to the positive control,
L-carnitine, without exhibiting cytotoxicity at the maximum concentration. To date, no scientific literature or patents have
reported the muscle-protective or anti-inflammatory effects of this plant in muscle cells, suggesting its strong potential for
development as a therapeutic agent or functional food for improving muscle function.
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NY, USA)Z 1% penicillin/streptomycin (PS, Hyclone, Logan,
UT, USA)°] $H3-%¥ Dulbecco’s modified eagle’s medium
(DMEM, Hyclone, Logan, UT, USA) Hj#A| & A}&-5}o] 37T,
5% CO, incubatorol| A 2ol g+ HA WIS kA2
(Myotube)Z2] £3} F=& 9lste] &3¢ C2C124 27}
80% confluent “JEoll =28H 2% horse serum (HS, Hyclone,
Logan, UT, USA) 2 1% PS7} 3+r¥l DMEM HjA] (3-3}u)
AE AREste] wl 29wt} wA|ste] 6% E<F EsHE 11
ESv1=

Cell viability — 96 well plate] C2C12 myoblasts 1x10*
cells/wello] 5|=% 253 U ZWAHER 2315 Fi=s)
Atk °o]F FEH(10~200 pg/ml) F=E 2 FHURT
(Positive control, PC) L-carnitine (Sigma Aldrich, St. Louis,
MO, USA) 200 pg/mL-5 1417F &1t A 2] 3k & 2915 fr=g&
Dexamethasone (Water soluble, Sigma Aldrich, St. Louis,
MO, USA) 100 uM2- 37181 244171 5t 7} vl s 3T,
71 ¥ 3-(4,5-dimethylthiazoL-2-yl)-2,5-diphenyl tetrazolium
bromide (MTT, Sigma Aldrich, St. Louis, MO, USA) A]<F
(5 mg/mL)yS well T 20 uL A7} $ 4x7F 52t 37C, 5%
CO, Z71oA WgAZ T Bhgo] & & ujx]| & 2AIAY
Al AIASIAL DMSO 100 uLE 7t ¥ AJ’d ¥ Formazans:
53] 832171 T2, Microplate reader (BioTek, Winooski,
VT, USA)Z 540 nm 3PgolX FFEE SA 3t Al ZAE
&5 At 2905 f=ol A% dApER: sE=
100 pM= AR o™, G ERET A2 e 5 9T
Z+(Negative control, NC)&-2, L-7}=2U® (L-carnitineyS
A7V & PINEFLOE ST MTT assay 23 G4}
HERE A2l tiE] 20~25%°] AEE S Bl T
(200 pgmL)E L7FEUE M == A4 313

ELISA — dxlHElE X2 2H|Z AP S =3 =Y
oy Z ME % §5S Hrksk] Y3l 12 well plated]]
C2C12 myoblastZ 5 x 10° cells/wello] H == E310] 24
A7k aiFataiTt. Cell viability?l 54 e HORE A IR
3}t & FE= A AR F dapEelE L7EURS A
gale] 2447 9 37C, 5% CO, A0 WA Zth
24717k -l F B A & DAER](600xg, 5 min)ste] A2 A
ZHo 2 HASA A E7F] TNF-a (Tumor necrosis factor-
), IL-6 (Interleukin 6)°] w172 St TNF-0, IL-6=
Enzyme-linked immunosorbent assay (ELISA, BioLegend,
San Diego, CA, USA) manual kitE 738t ARE-5F0.H
Microplate Reader (BioTek, Winooski, VT, USA)= 450 nm
oM FREE SA B




192 Kor. J. Pharmacogn.

Table 1. List of 100 native plant species identified in Nicaragua

Sample No. Scientific name Plant Part Used Voucher Specimen Number
1 Caesalpinia velutina (Britton & Rose) Standl. Leaf KRIB 0057986
2 Acnistus arborescens (L.) Schitdl. Stem KRIB 0057934
3 Sapium macrocarpum Mull. Arg. Leaf KRIB 0057981
4 Placosperma buxifolium Benth. Leaf KRIB 0058012
5 Rehdera trinervis (S.F. Blake) Moldenke Leaf KRIB 0058007
6 Diospyros morenoi A. Pool Leaf KRIB 0057982
7 Parkinsonia aculeata L. Leaf KRIB 0058023
8 Gyrocarpus americanus Jacq. Leaf KRIB 0057952
9 Opuntia lutea (Rose) D.R. Hunt Leaf KRIB 0058042
10 Annona holosericea Saff. Leaf KRIB 0057989
11 Senna reticulata (Willd.) H.S. Irwin & Barneby Leaf KRIB 0058032
12 Amphipterygium adstringens (schltdl.) Standl. Leaf KRIB 0058035
13 Lonchocarpus minimiflorus Donn. Sm. Leaf KRIB 0058047
14 Heliocarpus americanus L. Leaf KRIB 0057983
15 Caesalpinia coriaria (Jacq.) Willd. Leaf KRIB 0058026
16 Thouinidium decandrum (Bonpl.) Radlk. Leaf KRIB 0058030
17 Erythrina fusca Lour. Leaf KRIB 0073687
18 Bromelia pinguin L. Leaf KRIB 0073680
19 Tecoma stans (L.) Juss. ex Kunth Leaf KRIB 0073676
20 Banisteriopsis muricata (Cav.) Cuatrec. Leaf KRIB 0073674
21 Calathea macrosepala K. Schum. Leaf KRIB 0073683
22 Muntingia calabura L. Leaf KRIB 0073673
23 Simarouba amara Aubl. Leaf KRIB 0073677
24 Inga sapindoides Willd. Leaf KRIB 0073668
25 Cinnamomum triplinerve (Ruiz & Pav.) Kosterm. Leaf KRIB 0073691
26 Tillandsia fasciculata Sw. Leaf KRIB 0073684
27 Aechmea bracteata (Sw.) Griseb. Leaf KRIB 0073682
28 Zuelania guidonia (Sw.) Britton & Millsp. Leaf KRIB 0073686
29 Gliricidia sepium (Jacq.) Kunth ex Walp. Leaf KRIB 0073671
30 Cedrela odorata L. Leaf KRIB 0073685
31 Mimosa albida Humb. & Bonpl. ex Willd. Leaf, Stem, Flower KRIB 0073816
32 Stachytarpheta cayennensis (Rich.) Vahl Whole KRIB 0073807
33 Clematis acapulcensis Hook. & Arn. Leaf, Stem, Flower KRIB 0073784
34 Cissus microcarpa Vahl Leaf, Stem KRIB 0073770
35 Machaerium nicaraguense Rudd Leaf, Fruit KRIB 0073814
36 Crescentia alata Kunth Leaf KRIB 0073739
37 Sideroxylon capiri subsp. tempisque (Pittier) T.D. Penn. Leaf KRIB 0073780
38 Verbesina myriocephala Sch. Bip. ex Klatt Leaf, Stem, Flower KRIB 0073808
39 Urera caracasana (Jacq.) Gaudich. ex Griseb. Leaf, Stem KRIB 0073790
40 Enterolobium cyclocarpum (Jacq.) Griseb. Leaf KRIB 0073666
41 Ficus cotinifolia Kunth Leaf KRIB 0073667
42 Byrsonima crassifolia (L.) Kunth Leaf KRIB 0073670
43 Cordia dentata Poir. Leaf KRIB 0073672
44 Luehea candida (DC.) Mart. Leaf KRIB 0073675
45 Crotalaria incana L. Leaf, Stem, Fruit, Flower KRIB 0073678
46 Guazuma ulmifolia Lam. Leaf KRIB 0073679
47 Cucumis anguria L. Fruit KRIB 0073681
48 Pithecellobium dulce (Roxb.) Benth. Leaf KRIB 0073737
49 Stenocereus eichlamii (Britton & Rose) Buxb. ex Bravo Stem KRIB 0073738
50 Varronia spinescens (L.) Borhidi Leaf KRIB 0073740
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Table 1. (continued)
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Sample No. Scientific name Plant Part Used Voucher Specimen Number
51 Swietenia humilis Zucc. Leaf KRIB 0073741
52 Opuntia decumbens Salm-Dyck Stem KRIB 0073742
53 Cnidoscolus urens (L.) Arthur Leaf KRIB 0073743
54 Varronia inermis (Mill.) Borhidi Leaf KRIB 0073744
55 Senna obtusifolia (L.) H.S. Irwin & Barneby Leaf, Stem, Flower KRIB 0073745
56 Vachellia collinsii (Saff.) Seigler & Ebinger Leaf KRIB 0073746
57 Martynia annua L. Leaf, Stem, Flower KRIB 0073747
58 Conyza canadensis (L.) Cronquist Whole KRIB 0073748
59 Cordia alliodora (Ruiz & Pav.) Oken Leaf KRIB 0073749
60 Solanum americanum Mill. Leaf, Stem, Fruit KRIB 0073752
61 Plumeria rubra L. Leaf KRIB 0073753
62 Cascabela thevetia (L.) Lippold Leaf, Fruit KRIB 0073755
63 Sapranthus violaceus (Dunal) Saff. Leaf KRIB 0073757
64 Amphilophium paniculatum (L.) Kunth Leaf, Stem, Flower KRIB 0073758
65 Heliotropium macrostachyum (DC.) Hemsl. Leaf, Stem, Flower KRIB 0073759
66 Spondias mombin L. Leaf KRIB 0073760
67 Zanthoxylum monophyllum (Lam.) P. Wilson Leaf KRIB 0073761
68 Dalbergia retusa Hemsl. Leaf KRIB 0073763
69 Salix humboldtiana Willd. Leaf, Stem KRIB 0073764
70 Bunchosia nitida (Jacq.) DC. Leaf KRIB 0073765
71 Furcraea cabuya Trel. Leaf KRIB 0073766
72 Convolvulus nodiflorus Desr. Leaf, Stem, Flower KRIB 0073767
73 Solanum lanceolatum Cav. Leaf KRIB 0073768
74 Psittacanthus minor Kuijt Leaf KRIB 0073769
75 Cassia grandis L. f. Leaf, Stem KRIB 0073771
76 Styrax argenteus C. Presl Leaf KRIB 0073772
77 Stachytarpheta calderonii Moldenke Leaf, Stem, Flower KRIB 0073773
78 Agave seemanniana Jacobi Leaf KRIB 0073774
79 Eugenia costaricensis O. Berg Leaf, Stem KRIB 0073775
80 Ceiba pentandra (L.) Gaertn. Leaf, Stem KRIB 0073776
81 Cuphea calophylla Cham. & Schltdl. Leaf, Stem, Flower KRIB 0073777
82 Senna pallida (Vahl) H.S. Irwin & Barneby Leaf KRIB 0073778
83 Cyperus giganteus Vahl Leaf, Stem, Flower KRIB 0073779
84 Bauhinia seleriana Harms Leaf, Stem, Fruit KRIB 0073781
85 Rogiera nicaraguensis (Oerst.) Borhidi Leaf, Stem, Flower KRIB 0073782
86 Galphimia speciosa C.E. Anderson Leaf, Stem, Flower KRIB 0073785
87 Salvia purpurea Cav. Leaf, Stem KRIB 0073786
88 Piper auritum Kunth Leaf, Stem KRIB 0073788
89 Stemmadenia donnell-smithii (Rose) Woodson Leaf KRIB 0073789
90 Senna nicaraguensis (Benth.) H.S. Irwin & Barneby Leaf KRIB 0073791
91 Vitex gaumeri Greenm. Leaf KRIB 0073793
92 Manilkara chicle (Pittier) Gilly Leaf KRIB 0073794
93 Lantana velutina M. Martens & Galeotti Leaf, Stem, Flower KRIB 0073795
94 Begonia sericoneura Liebm. Whole KRIB 0073796
95 Capparis mollicella Standl. Leaf KRIB 0073798
96 Trichilia martiana C. DC. Leaf KRIB 0073799
97 Terminalia amazonia (J.F. Gmel.) Exell Leaf KRIB 0073800
98 Pseudolmedia glabrata (Liebm.) C.C. Berg Leaf KRIB 0073801
99 Dieffenbachia standleyi Croat Leaf KRIB 0073802
100 Petiveria alliacea L. Whole KRIB 0073803
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Fig. 2. Anti-inflammatory activity of Nicaraguan native plants based on cytokine release. Inhibitory effects of 6 selected Nicara-
guan native plant extracts on pro-inflammatory cytokine secretion of TNF-a, IL-6 in dexamethasone-induced C2C12 cells. These
results are presented as mean+ SD of three independent experiments. ***p<0.001, **p<0.01, *p<0.05 vs. NC, T17p<0.001,

"1p<0.01, 'p<0.05 vs. PC.
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