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VIRAL VE FUNGAL ENFEKSIYÖZ ENTERITLER

GIRIŞ

Gastrointestinal sistem enfeksiyonları, toplum 
sağlığı açısından önemli bir halk sağlığı sorunu 
olarak görülmektedir. Çeşitli mikroorganizma-
ların neden olduğu bu enfeksiyonlar her yaş gru-
bunda sık ve önemli sağlık sorunlarına neden 
olmaktadır. Enteritler ince ve kalın bağırsağın inf-
lamasyonunu gösteren yaygın kullanılan bir terim 
olup, çocuklarda ve yaşlılarda önemli mortalite ve 
morbidite sebebidir. En sık nedeni virüsler olsa da, 
bakteriler, parazitler ve funguslar da enteritlere 
yol açabilmektedir. Özellikle rotavirüs, norovirüs, 
adenovirüs, sapovirüs, astrovirüs gibi viral etken-
ler, akut enteritin başlıca nedeni olup, immünsüp-
resif bireyler (örneğin HIV/AIDS veya immün-
süpresif tedavi alan hastalar) ve uzun süreli geniş 
spektrumlu antibiyotik kullanan bireylerde candi-
da, mukormikoz, aspergilloz gibi fungal nedenler 
enterite yol açabilmektedir. Önemli bir mortalite 
ve morbidite nedeni olan viral ve fungal gastro-
enteritlerin epidemiyolojisi, patofizyolojisi, klinik 
bulguları, tanı, tedavi, aşılama, bulaş ve korunma 
yolları iyi bilinmelidir. Viral gastroenteritlerde 
tedavi genellikle rehidratasyon ve destek tedaviy-
ken, immünsupresif hastalarda görülen fungal 
enteritlerde tedavi amfoterisin B, itrakanazol gibi 

antifungal tedavilerdir. Bu nedenle immünsüpresif 
bir hastada enterit olduğunda tüm yönleri ile de-
ğerlendirilmelidir. Bu bölümde viral ve fungal en-
teritlerin yaygın etkenleri, bulaşma yolları, klinik 
belirtileri, tanı ve tedavi süreçleri ele alınacaktır.

VIRAL GASTROENTERITLER

Viral gastroenteritler, gastrointestinal sistemde vi-
ral suşların neden olduğu inflamatuar bir hastalık-
tır. Amerika Birleşik Devletleri’nde (ABD) yapılan 
bir çalışmada, tüm hastalıklar içinde bakteriyel ol-
mayan gastroenteritlerin, üst solunum yolu enfek-
siyonundan sonra ikinci sırada yer aldığı ve has-
talıkların %16’sını oluşturduğu belirtilmiştir (1). 
Dünya genelinde halen önde gelen mortalite ve 
morbiditeye sebep olan diyare nedenlerinden biri 
olarak varlığını sürdürmektedir (2). Viral gastro-
enteritlerin, gelişmiş ülkelerdeki enfeksiyöz diya-
re vakalarının %21-40’ının nedeni olduğu tahmin 
edilmektedir (3, 4).

Bu bölümde, Tablo 1’de viral gastroenterit se-
beplerinden rotavirüs, norovirüs, adenovirüs, 
astrovirüs ve sapovirüs detaylı bir şekilde ele alın-
makta, hastalığın tanı ve tedavi stratejileri hakkın-
da kapsamlı bilgiler paylaşılmaktadır.
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fungustur. Primer koksidioidomikoz %60 asemp-
tomatik seyreder, hastaların %39’unda kendi ken-
dini sınırlayan pulmoner enfeksiyon görülür, yal-
nızca %1’lik kısmında dissemine hastalık görülür. 
Bu hastalarda da HIV, kontrolsüz diyabet, kemo-
terapi maruziyeti, organ nakli gibi immünsüprese 
bir durum eşlik etmektedir (92). Gastrointestinal 
sistem tutulumu nadir görülmektedir. Periton tu-
tulumu, ince bağırsakta nodüler lezyonlar, perfo-
rasyon ve çok nadir de olsa obstrüksiyon görüle-
bilmektedir (93).

SONUÇ

Gastroenteritler, dünya genelinde önemli sağlık 
sorunlarına yol açan yaygın enfeksiyonlardır. Vi-
ral ve fungal gastroenteritler arasında bulaş yolla-
rı, klinik bulgular ve tedavi yaklaşımları açısından 
farklılıklar olsa da her iki grup enfeksiyon da ciddi 
mortalite ve morbidite riski taşımaktadır. Bu du-
rum, enfeksiyon etkenlerinin tanınması, bulaşma 
yollarının anlaşılması ve uygun koruyucu önlem-
lerin alınması gerekliliğini ortaya koymaktadır. 
Özellikle immünsüpresif bireylerde görülen fun-
gal enfeksiyonların erken tanı ve tedavisi, yaşam 
kalitesini artırmak ve ölüm oranlarını azaltmak 
açısından kritik öneme sahiptir. Aşı geliştirme ve 
toplumsal farkındalık çalışmaları ile gastroenterit-
lerin küresel sağlık üzerindeki etkisi azaltılabilir.

KAYNAKLAR
1	 Dingle JH, Badger GF, Feller AE, Hodges RG, Jordan WS 

Jr, Rammelkamp CH Jr. A study of illness in a group of 
Cleveland families. I. Plan of study and certain general 
observations. American Journal of Hygiene. 1953;58:16-
30.

2	 Clark B, McKendrick M. A review of viral gastroenteritis. 
Current Opinion in Infectious Diseases. 2004;17(5):461-
469. doi:10.1097/00001432-200410000-00011

3	 Blacklow NR, Greenberg HB. Viral gastroenteritis. The 
New England Journal of Medicine. 1991;325:252-264.

4	 de Wit MA, Koopmans MP, Kortbeek LM, Wannet WJ, 
Vinjé J, van Leusden F, et al. Sensor, a population-based 
cohort study on gastroenteritis in the Netherlands: In-
cidence and etiology. American Journal of Epidemiology. 
2001;154:666-674.

5	 Gray J, Vesikari T, Van Damme P, Giaquinto C, Mru-
kowicz J, Guarino A, et al. Rotavirus. Journal of Pediat-
ric Gastroenterology and Nutrition. 2008;46(Suppl 2). 
doi:10.1097/mpg.0b013e31816f7

6	 Flynn TG, Olortegui MP, Kosek MN. Viral gastroente-
ritis. The Lancet. 2024;403(10429):862-876. doi:10.1016/
S0140-6736(23)02037-8

7	 Matsui SM, Mackow E, Greenberg HB. Molecular deter-
minants of rotavirus neutralization and protection. Ad-
vances in Virus Research. 1989;36:181-214.

8	 Koopmans M, Brown D. Seasonality and diversity of 
group A rotaviruses in Europe. Acta Paediatrica Supple-
ments. 1999;88:14-19.

9	 Desselberger U, Wolleswinkel-van den Bosch J, Mru-
kowicz J, et al. Rotavirus types in Europe and their signifi-
cance for vaccination. Pediatric Infectious Disease Journal. 
2006;25

10	 Eckardt J, Baumgart C. Viral gastroenteritis in adults. 
Recent Patents on Anti-Infective Drug Discovery. 
2011;6(1):54-63. doi:10.2174/157489111794407877

11	 Matthijnssens J, Ciarlet M, McDonald SM, et al. Unifor-
mity of rotavirus strain nomenclature proposed by the 
Rotavirus Classification Working Group (RCWG). Arc-
hives of Virology. 2011;156:1397-1413.

12	 Estes MK, Kapikian AZ. Rotaviruses. In: Knipe DM, 
Howley PM, Griffin DE, Lamb RA, Martin MA, Roizman 
B, et al., eds. Fields Virology. 5th ed. Lippincott Williams 
& Wilkins; 2007:1917-1974.

13	 Crawford SE, Ramani S, Tate JE, Parashar UD, Svensson 
L, Hagbom M, et al. Rotavirus infection. Nature Reviews 
Disease Primers. 2017;3:17083.

14	 World Health Organization. Rotavirus vaccines: 
WHO position paper. Weekly Epidemiological Record. 
2021;96(47):585-608.

15	 Tate JE, Burton AH, Boschi-Pinto C, Parashar UD. Glo-
bal, regional, and national estimates of rotavirus morta-
lity in children <5 years of age, 2000–2013. Clinical Infec-
tious Diseases. 2016;62(Suppl 2)

16	 Troeger C, Blacker BF, Khalil IA, et al. Estimates of the 
global, regional, and national morbidity, mortality, and 
aetiologies of diarrhoea in 195 countries: A systematic 
analysis for the Global Burden of Disease Study 2016. The 
Lancet Infectious Diseases. 2018;18(11):1211-1228.

17	 Harris JP, Jit M, Cooper D, Edmunds WJ. Evaluating 
rotavirus vaccination in England and Wales. Part I. Esti-
mating the burden of disease. Vaccine. 2007;25(20):3962-
3970.

18	 Cunliffe NA, Kilgore PE, Bresee JS, Steele AD, Luo N, 
Hart CA, Glass RI. Epidemiology of rotavirus diarrhea 
in Africa: A review to assess the need for rotavirus im-
munization. Bulletin of the World Health Organization. 
1998;76(5):525-537.

19	 Pitzer VE, Viboud C, Lopman BA, Patel MM, Parashar 
UD, Grenfell BT. Influence of birth rates and transmissi-
on rates on the global seasonality of rotavirus incidence. 
Journal of the Royal Society Interface. 2011;8(64):1584-
1593.

20	 Salim AF, Phillips AD, Walker-Smith JA, Farthing MJG. 
Sequential changes in small intestinal structure and fun-
ction during rotavirus infection in neonatal rats. Gut. 
1995;36:231-238.

21	 Offit PA, Clark HF. Rotavirus. In: Mandell GL, Bennett 
JE, Dolin R, eds. Principles and Practice of Infectious Di-
seases. Churchill Livingstone; 1995:1448-1455.

22	 Lundgren AT, Peregrin K, Persson S, Kordasti I, Uhnoo I, 
Svensson L. Role of the enteric nervous system in the flu-
id and electrolyte secretion of rotavirus diarrhea. Science. 
2000;287:491-495.



GASTROENTEROLOJI TEXTBOOK

706

23	 Ball JM, Tian P, Zeng CQ, Morris AP, Estes MK. Age-de-
pendent diarrhea induced by a rotaviral nonstructural 
glycoprotein. Science. 1996;272:101-104.

24	 Lorrot M, Vasseur M. How do the rotavirus NSP4 and ba-
cterial enterotoxins lead differently to diarrhea? Virology 
Journal. 2007;4:31.

25	 Johansen K, Hinkula J, Espinoza F, et al. Humoral and 
cell-mediated immune responses in humans to the NSP4 
enterotoxin of rotavirus. Journal of Medical Virology. 
1999;59:369-377.

26	 Hagbom M, Istrate C, Engblom D, et al. Rotavirus stimu-
lates release of serotonin (5-HT) from human enteroch-
romaffin cells and activates brain structures involved in 
nausea and vomiting. PLoS Pathogens. 2011;7

27	 Kapikian AZ, Wyatt RG, Levine MM, Yolken RH, Van 
Kirk DH, Dolin R, et al. Oral administration of human 
rotavirus to volunteers: Induction of illness and correlates 
of resistance. Journal of Infectious Diseases. 1983;147:95-
106.

28	 Wani MA, Habib R. Rotavirus gastroenteritis: A review 
of the clinical features and diagnosis. Journal of Clinical 
Virology. 2017;94:10-15.

29	 Pollok RC. Viruses causing diarrhoea in AIDS. Novartis 
Foundation Symposium. 2001;238:276-283.

30	 Thomas PD, Pollok RC, Gazzard BG. Enteric viral infec-
tions as a cause of diarrhoea in the acquired immunode-
ficiency syndrome. HIV Medicine. 1999;1:19-24.

31	 Tate JE, Burton AH. Global impact of rotavirus vaccinati-
on on childhood hospitalizations and deaths due to gast-
roenteritis. Vaccine. 2016;34(49):5996-6002.

32	 World Health Organization (WHO). The treatment of di-
arrhoea: A manual for physicians and other senior health 
workers. 2005.

33	 Fischer TK, Sørensen P. Clinical features of rotavirus gast-
roenteritis in children. Acta Paediatrica. 2005;94(6):695-
699.

34	 Desselberger U. Rotaviruses. Virus Research. 2014;190:75-
96. doi:10.1016/j.virusres.2014.06.016

35	 Rossignol JF. Nitazoxanide: A first-in-class broad-spect-
rum antiviral agent. Antiviral Research. 2014;110:94-103. 
doi:10.1016/j.antiviral.2014.07.014

36	 Melia JMP, Sears CL. Infectious enteritis and proctocoli-
tis. In: Feldman M, Friedman LS, Brandt LJ, eds. Sleisen-
ger and Fordtran’s Gastrointestinal and Liver Disease. 11th 
ed. Elsevier; 2021:1802-1804.

37	 Ruiz-Palacios GM, Pérez-Schael I, Veláquez R, Abate H, 
Breuer T, Clemens SC, et al. Safety and efficacy of an at-
tenuated vaccine against severe rotavirus gastroenteritis. 
The New England Journal of Medicine. 2006;354:11-22.

38	 Vesikari T, Matson DO, Dennehy P, et al. Safety and effi-
cacy of a pentavalent human-bovine (WC3) reassortant 
rotavirus vaccine. The New England Journal of Medicine. 
2006;354(1):23-33.

39	  Arigoni F, Bruessow H, Cavadini C, Page N. Pre-
vention and treatment of rotavirus diarrhea.2010; 
WO2010069737.

40	  Nemerow GR, Pache L, Reddy V, Stewart PL. Insights 
into adenovirus host cell interactions from structural stu-
dies. Virology. 2009;384:380-388.

41	 Hammond GW, Hannan C, Yeh T, Fischer K, Mauthe 
G, Straus SE. DNA hybridization for diagnosis of en-
teric adenovirus infection from directly spotted hu-

man fecal specimens. Journal of Clinical Microbiology. 
1987;25:1881-1885.

42	  Kumthip K, Khamrin P, Ushijima H, Maneekarn N. En-
teric and non-enteric adenoviruses associated with acute 
gastroenteritis in paediatric patients in Thailand, 2011 to 
2017. PLoS One. 2019;14

43	 Kang J, Ismail AM, Dehghan S, et al. Genomics-based 
re-examination of the taxonomy and phylogeny of human 
and simian mastadenoviruses: An evolving whole geno-
mes approach, revealing putative zoonosis, anthropono-
sis, and amphizoonosis. Cladistics. 2020;36:358-373.

44	 Flynn TG, Olortegui MP, Kosek MN. Viral gastroenteri-
tis. The Lancet. 2024;403(10429):862-876. doi:10.1016/
S0140-6736(23)02037-8

45	 Troeger C, Forouzanfar M, Rao PC, et al. Estimates of 
global, regional, and national morbidity, mortality, and 
aetiologies of diarrheal diseases: A systematic analysis for 
the Global Burden of Disease Study 2015. Lancet Infecti-
ous Diseases. 2017;17:909-948.

46	 Lee B, Damon CF, Platts-Mills JA. Paediatric acute gast-
roenteritis associated with adenovirus 40/41 in low-in-
come and middle-income countries. Current Opinion in 
Infectious Diseases. 2020;33:398-403.

47	 Kazmi K, Wong W, Bitnun A. Adenovirus infections in 
immunocompetent children. Current Infectious Disease 
Reports. 2020;22:27.

48	 Qashqari FSI. Human mastadenovirus infections in 
children: A review of the current status in the Arab world 
in the Middle East and North Africa. Children (Basel). 
2022;9:1356.

49	 Kotloff KL, Losonsky GA, Morris JG Jr., Wasserman SS, 
Singh NZ, Levine MM. Enteric adenovirus infection and 
childhood diarrhea: An epidemiologic study in three cli-
nical settings. Pediatrics. 1989;84:219-225.

50	 Guga G, Elwood S, Kimathi C, et al. Burden, clinical cha-
racteristics, risk factors, and seasonality of adenovirus 
40/41 diarrhoea in children in eight low-resource settin-
gs. Open Forum Infectious Diseases. 2022;9

51	 Zhang X, Das S, Dunbar S, Tang Y-W. Molecular and 
non-molecular approaches to aetiologic diagnosis of gast-
roenteritis. Advances in Clinical Chemistry. 2020;99:49-85.

52	 Shieh WJ. Human adenovirus infections in the paediatric 
population—an update on clinico-pathologic correlation. 
Biomedical Journal. 2022;45:38-49.

53	  Lion T. Adenovirus infections in immunocompetent and 
immunocompromised patients. Clinical Microbiology 
Reviews. 2014;27:441-462.

54	  Flynn TG, Olortegui MP, Kosek MN. Viral gastroen-
teritis.  Lancet. 2024;403(10429):862-876. doi:10.1016/
S0140-6736(23)02037-8

55	 Capece G, Gignac E. Norovirus. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK513265/ (erişim tari-
hi 16 ekim 2024)

56	 Sağlık Bakanlığı, Halk Sağlığı Müdürlüğü. Norovirüs. 
https://hsgm.saglik.gov.tr/tr/hastaliklar/norovirus.html. 
Published 2024. Accessed October 12, 2024.

57	 Glass RI, Parashar UD, Estes MK. Norovirus gastroenteri-
tis. New England Journal of Medicine. 2009;361(18):1776-
1785. doi:10.1056/NEJMra080457

58	 Bok K, Green KY. Norovirus gastroenteritis in immuno-
compromised patients. New England Journal of Medici-
ne. 2012;367:2126-2132.



Viral ve Fungal Enfeksiyöz Enteritler

707

59	 LeBaron CW, Furutan NP, Lew JF, Allen JR, Gouvea V, 
Moe C, et al. Viral agents of gastroenteritis. Public health 
importance and outbreak management. MMWR Recom-
mendations and Reports. 1990;39:1-24.

60	 Dey SK, Phan TG, Nguyen TA, Nishio O, Salim AF, Yagyu 
F, et al. Prevalence of sapovirus infection among infants 
and children with acute gastroenteritis in Dhaka City, 
Bangladesh during 2004-2005. Journal of Medical Viro-
logy. 2007;79:633-638.

61	 Usuku S, Kumazaki M, Kitamura K, Tochikubo O, No-
guchi Y. An outbreak of food-borne gastroenteritis due 
to sapovirus among junior high school students. Japanese 
Journal of Infectious Diseases. 2008;61:438-441.

62	 Atmar RL, Estes MK. Diagnosis of noncultivatable gastro-
enteritis viruses, the human caliciviruses. Clinical Micro-
biology Reviews. 2001;14:15-37. 10.1128/CMR.14.1.15-
37.2001

63	 Becker-Dreps S, González F, Bucardo F. Sapovirus: An 
emerging cause of childhood diarrhoea. Current Opi-
nion in Infectious Diseases. 2020;33:388-397. 10.1097/
QCO.0000000000000671

64	  Lucero Y, Vidal R, O’Ryan GM. Norovirus vaccines 
under development. Vaccine. 2018;36(36):5435-5441. 
10.1016/j.vaccine.2017.06.043

65	  Vielot NA, Reyes Y, Blette B, et al. First episodes of no-
rovirus and sapovirus gastroenteritis protect against sub-
sequent episodes in a Nicaraguan birth cohort. Epidemio-
logy. 2022;33:650-653. 10.1097/EDE.0000000000001500

66	 Var I. Salgınlara neden olan bazı gastroenterit virüslerinin 
irdelenmesi. Gıda / The Journal of Food. 2017;42(4):392-
404. 10.15237/gida.GD16096

67	 Glass RI, Noel J, Mitchell D, et al. The changing epide-
miology of astrovirusassociated gastroenteritis: A review. 
Arch Virol Suppl 1996; 12:287-300.

68	  Sebire NJ, Malone M, Shah N, Anderson GB, Gaspar 
HB, Cubitt WD. Pathology of astrovirus-associated diar-
rhoea in a paediatric bone marrow transplant recipient. 
Journal of Clinical Pathology. 2004;57:1001. 10.1136/
jcp.2004.017178

69	 Orenstein R. Gastroenteritis, Viral. In: Encyclopedia of 
Gastroenterology. 2020:652-657. doi:10.1016/B978-0-12-
801238-3.65973-1

70	 Vu DL, Bosch A, Pintó RM, Guix S. Epidemiology of 
classic and novel human astrovirus: Gastroenteritis and 
beyond. Viruses. 2017;9:33. 10.3390/v9020033

71	 Chretien, J.H. and V.F. Garagusi, Current management of 
fungal enteritis. The Medical Clinics of North America, 
1982. 66(3): p. 675-687.

72	 Lamps, L.W., K.K. Lai, and D.A. Milner, Jr., Fungal infe-
ctions of the gastrointestinal tract in the immunocompro-
mised host: an update. Adv Anat Pathol, 2014. 21(4): p. 
217-27.

73	 Chao, A. and J.A. Vazquez, Fungal infections of the gastro-
intestinal tract. Gastroenterology Clinics, 2021. 50(2): p. 
243-260.

74	 Gorschlüter, M., et al., Invasive fungal infections in neut-
ropenic enterocolitis: a systematic analysis of pathogens, 
incidence, treatment and mortality in adult patients. BMC 
infectious diseases, 2006. 6: p. 1-11.

75	 Hibbett, D.S., et al., A higher-level phylogenetic classifica-

tion of the Fungi. Mycological research, 2007. 111(5): p. 
509-547.

76	 Spellberg, B., Gastrointestinal mucormycosis: an evolving 
disease. Gastroenterol Hepatol (N Y), 2012. 8(2): p. 140-2.

77	 Roden, M.M., et al., Epidemiology and outcome of zygom-
ycosis: a review of 929 reported cases. Clinical infectious 
diseases, 2005. 41(5): p. 634-653.

78	 Bizet, J., et al., A bleeding colonic ulcer from invasive As-
pergillus infection in an immunocompromised patient: a 
case report. Journal of Medical Case Reports, 2014. 8: p. 
1-6.

79	 Cha, S.A., et al., Invasive primary colonic aspergillosis in 
the immunocompetent host without classical risk factors. 
Yonsei Medical Journal, 2015. 56(5): p. 1453-1456.

80	 Eggimann, P., et al., Primary invasive aspergillosis of the 
digestive tract: report of two cases and review of the litera-
ture. Infection, 2006. 34: p. 333-338.

81	 Catalano, L., et al., Small bowel infarction by Aspergillus. 
Haematologica, 1997. 82(2): p. 182-183.

82	 Yelika, S.B., A. Tumati, and P. Denoya, Intestinal Aspergil-
losis: Systematic Review on Patterns of Clinical Presentati-
on and Management. Surg Infect (Larchmt), 2021. 22(3): 
p. 326-333.

83	 Negroni, R., Cryptococcosis. Clinics in dermatology, 2012. 
30(6): p. 599-609.

84	 Eyer-Silva, W.d.A., et al., Gastric cryptococcosis: an unusu-
al presentation of a common opportunistic disorder. Revis-
ta do Instituto de Medicina Tropical de São Paulo, 2019. 
61: p. e10.

85	 Osawa, R. and N. Singh, Colitis as a manifestation of 
infliximab-associated disseminated cryptococcosis. Inter-
national Journal of Infectious Diseases, 2010. 14(5): p. 
e436-e440.

86	 Cicora, F., J. Petroni, and J. Roberti. Cryptococcosis pre-
senting as a colonic ulcer in a kidney transplant recipient: a 
case report. in Transplantation Proceedings. 2015. Elsevier.

87	 Psarros, G. and C.A. Kauffman, Colonic histoplasmosis: a 
difficult diagnostic problem. Gastroenterol Hepatol (N Y), 
2007. 3(6): p. 461-3.

88	 Sathapatayavongs, B., et al., Clinical and laboratory featu-
res of disseminated histoplasmosis during two large urban 
outbreaks. Medicine, 1983. 62(5): p. 263-270.

89	 Lamps, L.W., et al., The pathologic spectrum of gastroin-
testinal and hepatic histoplasmosis. American journal of 
clinical pathology, 2000. 113(1): p. 64-72.

90	 Wheat, J., et al., Management of patients with histoplasmo-
sis: Clinical practice guidelines by the Infectious Diseases 
Society of America. Clin. Infect. Dis, 2007. 45: p. 807-825.

91	 Bradsher, R.W., S.W. Chapman, and P.G. Pappas, Blas-
tomycosis. Infectious Disease Clinics, 2003. 17(1): p. 21-
40.

92	 Kirkland, T.N. and J. Fierer, Coccidioidomycosis: a ree-
merging infectious disease. Emerg Infect Dis, 1996. 2(3): 
p. 192-9.

93	 Malik, U., et al., Disseminated coccidioidomycosis presen-
ting as carcinomatosis peritonei and intestinal coccidioi-
domycosis in a patient with HIV. Case Reports in Gastro-
enterology, 2017. 11(1): p. 114-119.




