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ABSTRACT

- MEJORADA, 1AH JEYNA C., Department of Biological Sciences, College of
J:Hb H':'Ild Sciences. Central Luzon State University, Science City of Mufioz. Nueva Ecija,
Philippines, JULY 2019, EFFECT OF ETHANOL EXTRACT OF Poronia punctata

MYCELIAL ON THE FOOD INTAKE AND LOCOMOTION OF N2 WILD
STRAIN Caenorhabditis efegans

Adviser: RICH MILTON R. DULAY, M.Sc.

Poromia punctata commonly known as nail fungus is a saprobic coprophilous
species that grows in animal dung which can also grow in soil with more or less nutrients.
In determining the potential fat reducing effect, the ethanol extract of its mycelia was tested
in N2 wild strain of Caenorhabditis elegans. Nematode lethality test. pharyngeal behavior
assay and locomotion assay were conducted. Results revealed a decrease in pharyngeal
pumping that was recorded at 10 pg/mL (18.00 pumps per minute), the roaming
locomotion increased (17.60 body bends per minute) as well as the dwelling locomation
(1.2 reversals per minute) after 120-hour post treatment application. It was also found out

that at the concentration of 10 pg/mL is slightly toxic to the nematodes.

xii



LITERATURE CITED

Aithadj. L., & Stirzenbaum, S. R, (2013). The Toxicological Assessment of Twe Anti-

Obesity Drugs in C. Elegans. 1 oxicology Research, 2, 145-150,

Abraham, W. R. (2001 }'. Bioactive Sesquiterpenes Produced by Fungi: Are they Useful for
Humans as Well? Current Medicinal Chemistry, 8, (6), 583-606.

Acharya, K., Nunc@i, ": Dutta, A, K. (2019). Microsnatomical and physicochemical
characterization and antioxidative activity of methanolic extract of

Uudemansiella canarii (Junghl) Hohn. Turkish Jowrnal of Pharmaceutical
Sciences, 16(1), 76-§1

Amin, R., Islam, Z. Md.. Sen, M., Tva, SN, Jesmin, S., & Nahar, S, (2012). Anti-Obesity
effect of mushroom (Ganoderma Lucidum) on experimentally induced obese
vats. Amver Khan Modern Medical College, Dhaka, 3(2), 11-14

Anderson, J.R., Edwards, R.L.; Poyser, J.P., & Whalley, A.1.S. (1983). “Metabolites of the
higher fungi. Part 23. The Punctaporonins, Novel bi-, tri-, and tetra-cyelic
sesquiterpenes related to caryophyllene, from the fungus Poronia punctata
(Linnaevus: ries)” Fries. Jownal Chewical Society Perkin Transaction 1, §823—
831,

Avery L., & You Y, 1. (2012). C elegans Feeding. WormbBook, Retrieved from:
hitps://dot.org/ 10.1895/wormboolk. 1.150.1

Breene, W.M (1990}, Nutritional and Medicinal Value of Specialty Mushrooms.
Jowrnal of Food Protection, 53, 883,

Brenner, S. (1974). The Genetics of Caenorhabditis elegans. Geneties, 11, 1.

Boyd, W, A, McBride, 8. 1, Rice, I. R, Snyder, D. W. & Freedman, J. H. (2010). A high
throughput method for assessing chemical toxicity using a Caenorhabditis
elegans reproduction assay. Toxicology & Applied Pharmacotogy. 245, 153,

Caballero, B. (2007). The Global Epidemic of Obesity: An Overview. Epidemiologic
Reviews, 29, 1-3.

Chang, 8. T. & Buswell, I. A. (1996). Mushrooms Nutraceuticals. World Journal of
Microbiology & Biotechnology, 12, 473476,

Chang, S. T. & Miles P. G. (1992). Mushroom Biology- A New Discipline. Myeologist, 6,

64"‘65 ; . ] E V |.
Chane. S. T. and Miles, P. G. (2008). Mushrooms: Cultivation, Nutritional Value,

v 4 e
Medicinal Effect, and Environmental Impact. CRC Press, 2™ Edition.



26

Calle, E. E,; l{Ddl‘ilgLEE‘.?;, M. D, Kimberly Walker-Thur
Overweight, Obesity, and Mortal
Cohort of U.S. Adults. The New

: .mund= B. A, & Thun, M. (2003).
ity from Cancer in a Prospectively Studied
England Jowrnal of Medicine, 348, 1625-1638

" - e I : : a_ i 4 . - = an - 2
Lrg-on-ul, p. G., akata, i., kalyoncu, £, & erg " on"yl, b, (2013). Fatty acid compositions of

six. wild edible mushroom s eci R e ;
ID163964, 4 pages, 2013. The Scientific World Journal, Atticle

Felix, M. A., & Braendle. C (2010). “Th ) ,
: B e . e natural his . U %
Current Bioloay. 20. R965. al history of Caenorhabditis elegans”.

Ganesan, K. & Xu, B. (2018). Anti-Obesity Effects of Medicinal and Edible Mushrooms
Molecules, 23, 2880 -

Gloer., J. B 'I'_rualqcnhmdl, S. M. (1988). Interference competition among coprophilous
III.LII'U:‘-‘.I.‘ production of (+)-isoepoxydon by Poronia puncrata. Applied
Environmental Microbiology. 54(4), 861-864.

Gooding, H. C., Ning, H.. Gillman, M. W., Shay, C., Allen, N., Goff, D. C., Jr., Lloyd-
Jones, D. Chiuve, S. (2017). Application of a lifestyle-based tool to estimate
premature cardiovascular discase events in young adults: The coronary artery

risk development in young adults (CARDIA) Study. JAMA [nternal Medicine,
177, 1354-1360.

Gregor, M. F.. & Hotamisligil, G.S. (2011). Inflammatory mechanisms in obesity. Annual
Review of lmmunology, 29 |, 415-445,

Han, J. C., Lawlar, D. A., and Kimm, 3. Y. S. (2010). Childhood obesity. The Lancet, 375,
1737-1748.

Hashmi. S., Wang, Y., Parhar, R. 5.. Collison, K. 5., Conca, W., Al-Mohanna, F., &
Gaugler, R. (2013). A C. elegans model to study human metabolic regulation.
Nutrition and Metabolism, 10, 31.

Hengartner, M. O. & Kaletta, T., (2006), Finding function in novel targets: C. elegans as a
model organism, Nature Reviews Drug Discovery, 5,387-398

Hogan, P., Dall, T., Nikolov, P (2003). American Diabetes A, Economic costs of diabetes
in the US in 2002. Diabetes Care, 26, 917-932.

Horvitz, H, R.. Chalfie, M., Trent, C,, Sulston, J., E., & Evans, P. D, gEQSE}. Serotonin
and Octopamine in the Nematode Cacenorhabditis elegans, Science, 216, 28.

' i £ gi, In: Pegler, D.

3). Towards a Red List of Endan sered Eumpcan_Mchrofuan _ gler,

MR {]E:? }Bﬂfiziy B, Ing, B, Kirk. . DM. (Eds) Fungi of Europe: investigation,
DMy ] 3 i ] - ! = T v
recording and conservation. The Royal Botanic Gardens Kew, 231-237.



27

Johl P. P., Sodhi H. §., Dhanda S, &

K.Ei " AR ] v
Review. Journal of Plant D 2 1995-96). Mushrooms es medicine—A

Science & Research, 11-12. 73.

Kasabri, V., Al-Hallag, E. K., Bustanii
2 A +E. K, J, Y. K., Abdul-Razzak, K K. z :
SRy bt za Abaza, |. F., & Afifi,

ihyperglycaemic effects of Adiantum capilly
ja .-| - S_
Yeneris extracts: In vitro and i viv i g

2 : ivo evaluations. Pharmaceutic f £
e é harmaceutical Biology, 55,

Kennett, G. A, Clifton, P. G. (2010). New approaches to the pharmacological treatment of

Dtif:tﬁit}f: Can they break through the efficacy barrier? Pharmacology and
Blochemical Behavior, 97, 63-83.

Kim, H. M., DD: C.III., & Lee, D. H. (2010). Characterization of taurine as anti-obesity
agent in C. elegans. Journal of Biomedical Science, 17(Supplement 1), 533,

Kopelman, P.G.. (2000): Obesity as a medical problem. Narure, 404, 635-643.

Kundakovie’, T., Kolundzic’, M. (2013). Therapeutic properties of mushrooms in
managing adverse effects in the metabolic syndrome. Currenr Topics in Medical
Chemistry, 13, 2734-2744,

Lemicux., G. AL Lig, L, Mayer, N, Bainton, R. J., Ashralt, K., & Werb, Z. (2011). A whole
organisim screen identifies new repulators of fat storage. National Chemical

Biology, T(4), 206-213.

Lobstein. T.. Jackson-Leach, R.. Moodie, M. L., Hall, K. D., Gortmaker, S. L., Swinburn,
B. A.. James, W. P, T., Wang, Y., & McPherson, K. (2015). Child and adolescent
obesity: Part of a bigger picture. The Lancet, 385(9986), 2510-2520.

Lohmeyer. T. R., 1994: New Europcan and Australian records of Pororia erict Lehmcyfzr
and Benkert, and a fairy tale concerning their possible relationship. Mycologist
8. 16-20

Lohmeyer, T. R. & D. Benkert, 1988: Poronia erici — eine neue Art der Xylariales
(Ascomyceles). Mycologist, 54(1), 93-102.

Mak. H. Y. (2012). Lipid droplets as fat storage organelles in Caene_rh.abd[lis elegans:
o Thematic Review Series: Lipid droplet synthesis and metabolism: from yeast to

man. Journal of Lipid Rese arch, 53(1), 25-33,

Matodec, N. (2000}, The endangered european species Paronia punctala (Kﬂ}iﬂ;i{?ms,
1 Aé.mmycntina) still alive and well in Croatia. Natural Croatea, 9(1), 35-40.

Mattila, P.. Suonpaa’, K., & Piironen. V. (2000). Functional properties of edible
o r"r.lusl'u'm}ms, Nutrition, 16, 7-8.



28

Milaneshi, Y., Si ;
Dbt:ﬁitl; Lsfgsm‘i éir.,q;zn? E‘GS,"’*“m’.F" F.C., Penninx, B. (2018). Depression and
18-33 Shared biological mechanisms, Molecular Psychiatry, 24,

Miles. P.. & Chang, S-T. (1997

). Mushreom bigl ' - :
. 0 . -
developments. Singa gy Concise basics and current

pore, New Jersey, London, Hong Kong: World Scientific.

Penzo, D., Tagliapietra, C.. Colonna, R.. Petronilli, V., & Bernardi, P (2002). Effects of

fatty acids on mitochondria: imnlicatinne £ P (20 .
di 1555[1—3}16[]-155_& implications for cell death. Biochimical Biophysica

3 : -
Popkin B. M., Gordon-Larsen P. (2004). The rutrition transition: worldwide obesity

(J}‘Il'c'lﬂ'lh'j‘.? an.d their determinants. Jnternational Journal of Obesity Related
Metabolie Disovders, 28, §2-9.

Quiao, Y., Zhﬂc-._ Y., Wu, Q., Sun, L., Ruan, Q., Chen, Y., Wang, M., Duan, 1., & Wang,
B, f?ﬂlf‘i)- _FU” toxicity assessment of Genkwa Flos and the underlying
mecnanism in nematode Caenorhabditis elegans. PLoS ONE, 9 (3), 91825,

Raizen. D.. Song, B.. Trojanowski, N., & You, Y.J, (2005). Methods for measuring
pharyngeal behaviors. WormBaofk: The Online Review of (. elegans Biology.

Rossi G.. Montagnani, C,, Gargano, D, Peruzzi, L., Abeli, T., Ravera, 8., Cogoni, A., Fenu,
G., Magrini, S., Gennai, M., Foggi, B., Wagensommer, R.P., Venturella, G.,
Blasi, C., Raimondo, F.M., & Orsenigo, S. (2013) List Rossa della Flora
ltaliana. 1. Policy Species is minacciated species. Comitato ltaliano TUCN,
Ministero dell'Ambiente e della Tutela del Territorio del Mare, 54.

Shen, P.. Yue, Y., & Park, Y. (2016). A living model for obesity and aging research:
Ceenorhabditis elegans. Critical Reviews in Food Scienice and Nutrition, 1549-
7852.

Shtonda. B. B. & Avery, L., (2006). Dietary choice behavior in Caenorhabditis elegans,
Journal of Experimental Biology. 209, 89-102.

Srinivasan. S., Sadegh, L., Elle, 1. C., Christensen, A. G. L., I:‘aer_g::man, M, J..._ & Ashraf,
I, (2008). Serotonin regulates C. elegans fal ang feeding through independent
molecular mechanism, Cell Metabolism. 7(6), 533-544.

i k. ed. The C. elegans Research
tiernagle. T. (2006), Maintenance of C. efegans, WormBook.
Stm'"dglebﬁﬁﬂuﬁw WormBook, Retrieved from http:fﬁwnv,wurmbo:::k.c}rg. Support

Systems-Vol.VI I



29

Su, €. H,, Lai, M. N, 1
. ’ ; wirlality: C. N ’
physicochemical propert: Ng, L._F. (2016). Comparative characterization of
medicinal !‘I‘mshrc;m-rﬁ; 1 ;es Jralnd blr:lmcii\.eil'iﬁs of polysaccharides from selected
4393, S Applied Microbiology and Bioteehnology, 100, 4385-

Subbulakshmi M. & Kann _
= an M, (201 g e
mushrooms Dal (2016). Cultiy

India. Kuropear

RN a:mn and phytochemical analysis of wild
Journal nilrica and Pheolus schweinitzii from Tamilnadu
rna ofﬁxpmqmemafijﬂg},T 6(3), 46-54 '

Szezepkowski, £ e
prOowsKl, A, & Obidzinski, A. (2016). Poronia punctata (L.: Fr.) Rabenh.

(Xylariales, Ascomyeota) |
» ASComycota) in Poland; i iy
Acta Myologica, 51(2), 1084, and: & threatened, rare, or overlooked species?

Mhe € elegans Sequencing Consortium. (1998), Genome Sequence of the Nematode

C. elegans: A Pl L et .
Soi E_g Platform for Investigating Biology. Science, 282(5396), 2012—

Thulasinathan, B., Kulanthaisamy, M. R., Nagarajan, A. Soorangkattan, S
Muthuramalingam, I. B.. Jeyaraman, 1., & Arun, A. (2018). Studies c;n m;

dwgrail}i of macrofungi in Kodaikanal region of Western Ghats, Tamil Nadu,
India. Biodiversitas, 19(6), 2283-2293

Tomiyama, 1. A. (2019). Stress and obesity, Arnuval Review of Psychology, 70, 5.1-3.16

Tyne, W., Lofts, S., Spurgeon, D. 1., Jurkschat, K., & Svendsen, C. (2013). A New Medium
[or Caenorhabditis Elegans Toxicology and Nanotoxicology Studies Designed
to Better Reflect Natural Svil Selution Conditions. Enviremmental Toxicology de
Chemistry, 32, 1711,

Valverde, M. E.. Hernandez-Pérez, T., & Paredes-Lapez, O. (2015). Edible mushrooms:
lmproving human health and promoting qualily lile, International Journal of
Microbiology, 1-14.

Wasser, S.P. (2014). Medicinal mushroom science: Current perspectives, advances,
evidences. and challenges. Biomedical Journal, 37, 345-330.

Whalley. A. J. S., & Dickson, G. C. (1986). Poronia punciala, A declining species?
Bulletin of the British Mycological Soctety, 20(1), 54-57.

Id, B.J. (1979). Evidence of a competitive hierarchy among

Wicklow. D.T., & Hirschfie ‘
al populations. Canadian Jowrnal of Microbiology, 25(7),

coprophilous fung
855-858.
Current estimates of the economic cost of obesity in

Wolf. A. M.. Colditz, G. A. (1998).
Sl e Research, 6. 97-106.

the United States, (besity



_— ""'—'-"'l-h.l‘-_nu

"':'"r’.m-lg'- F., Chﬂ]', g i Tan 5 & YDH A = ; : L .
t] ry 5 - -'I 3 ¥ 3 P
content of seleoeg e g (2013). Evaluation of bigactive and phenolic

ble mughy . in M : - : '
Pfu'.zrnmceun'ca!Re&earch, 12(6) c‘j[ D??r_l;?ﬂgl Wl Sroph) Shumal' ey

World  Health  Organizatioy (2009),

: Obesity and Overweight. Retrieved from:
www.hitps:/fwho. int/diet ph 2

ysica]amivit}rfpublicmiatme’i}tutsmbesity;‘en
Yamada, iJ Ol;mmla, T.; Niihashi, M., Mitsumata, M., Pajioks, T, Hissaawi. L.
~agaoka, ., & ltakura, H., (2002). Effects of Lentinus edodes myeelia on
dietarv-induced atherosclerotic  involvement in rabbit aorta. Jowrnal of
Atherosclerosis and Thrombosis, 2.9, 149-156.

Yun. J. W. (2010). Possible Anti-Obesity Th

: erapeutics from Nature- A Review.
Phytochemistry, 71, 1625-1 641,

Zheng. J. & Greenway F. L. (201 1). Caenorhabditis elegans as a model for obesity
rescarch, International Journal of Obesity, 1-9.

Zhang, Y., Zou, X, Ding, Y., Wang, H.. Wu, X., & Liang, B. (2013). Comparative
genomics and funetional study of lipid metabolic genes in Caenorhabditis
elegans. BMC Genomics, 14, 164.

Zheng 1., Vasselli, TR, King, J.F.,, King, M.L.., We, W., Fitzpatrick, Z., Johnson, W
Filey, L W., Martin, R.J., Keenan, M.J.. Enright, FM., & Greenway, F.L.
(2014). Using Caenorhabditis elegans as a model for obesity pharmacology
development. American Journal of Therapewtics, 0(0)



