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ADENOVIRIDAE GENEL BILGILER

İlk olarak 1947 yılında köpeklere ait örneklerden 
izole edilmiş olan Adenoviruslar insan adenoid do-
kusundan elde edilen hücre kültürlerinde tanımlan-
mıştır ve adını izole edildiği dokunun adından almış-
tır. Adenoviruslar, yapılarının uygunluğu nedeniyle 
moleküler biyoteknoloji alanında genetik materyal 
taşıyıcısı (vektör) olarak sıklıkla kullanılmaktadır. Bu-
güne kadar tanımlanmış adenovirus serotiplerinin 
sayısı 100’ü aşmıştır. Adenoviridae ailesi, virusların 
genetik yapıları, virion morfolojileri ve serotiplere 
bağlı antijenik farklılıkları dikkate alınarak sınıfl andı-
rılmıştır. İnsanlarda ve çok farklı hayvan türlerinde 
(memeliler, kuşlar, balıklar, keseli hayvanlar kurbağa, 
kaplumbağa ve sürüngenler) enfeksiyon oluşturabi-
len bu viruslar, türler arası geçiş konusunda oldukça 
sınırlı olup, konak özgüllüğü göstermektedir.

Yaklaşık 70–90 nanometre çapında olan ve iko-
zahedral simetri gösteren virion zarfsız olup, 35-36 
kilobaz uzunluğunda lineer çift sarmallı DNA ge-
nomu taşır. Adenovirusların hekzon ve penton adı 
verilen iki tip kapsomerden oluşan kapsid yapısında 
pentonların ucunda fi ber proteinleri bulunur (Şekil 
12.1). Virusun konak hücrelere tutunmasını sağla-
yan fi berler viral bağlanma proteinleri olup, virusun 
konak hücreye giriş mekanizmasında rol oynamak-
tadır. Ayrıca bu proteinler hemaglutinasyon özelliği 
gösterebilir ve serotiplendirme sürecinde önemli 
ayırt edici yapılardır. Adenovirusların konak hücreye 
girişinde rol oynayan başlıca reseptör, Coxsackie-A-
denovirus Reseptörü (CAR) olarak tanımlanmıştır. Bu 
reseptör, akciğer, trakea, göz korneası, bağırsak epi-

teli, kalp ve karaciğer gibi pek çok dokuda eksprese 
edilir. Bu yaygın dağılım, adenovirusların çeşitli doku 
ve organ sistemlerinde enfeksiyon oluşturma potan-
siyelini açıklamaktadır. Ayrıca virus konak hücrelerde 
sitopatojenik etki göstererek çoğalır. 

Genomik yapı açısından adenoviruslar, DNA dizi-
lerinde bulunan guanin-sitozin (G-C) oranlarına göre 
A’dan G’ye kadar yedi ana genetik gruba ayrılmıştır. 
Bu gruplar arasında genetik benzerlik oranı %5–20 
arasında değişirken, aynı grup içerisinde yer alan 
suşlar %70–95 oranında homoloji göstermektedir. 
Bu durum, moleküler epidemiyoloji ve fi logenetik 
analizler açısından önemli bir sınıfl andırma temelidir.

Şekil 12.1 Adenovirus yapısı (79)



 

RUMINANTLARIN VE DOMUZLARIN VIRAL VE PRION HASTALIKLARI

292

KAYNAKLAR
1.	 Allan G, Krakowka S, Ellis J, et al. Discovery and evolving his-

tory of two genetically related but phenotypically different 
viruses, porcine circoviruses 1 and 2. Virus Research, 2012; 
164(1–2), 4–9.

2.	 Alonso C, Borca M, Dixon L, et al. ICTV Virus Taxonomy Pro-
file: ASFaviridae. Journal of General Virology, 2018; 99, 613–
614.

3.	 Aramouni M, Segalés J, Cortey M., et al. Age-related tissue 
distribution of swine Torque teno sus virus 1 and 2. Veteri-
nary Microbiology, 2010; 146, 350–353.

4.	 Belák S, Pálfi, V. (). Ovine Adenoviruses. In J. J. Zimmerman et 
al. (Eds.), 5th Ed., Elsevier. Virus Infections of Ruminants, 2019; 
171-183.

5.	 Benfield DAH, Richard A. Porcine Adenoviruses. In: Zimmer-
man JJ, Karriker LA, Ramirez A, Schwartz KJ, Stevenson 
GW, eds. Diseases of Swine. 10 ed: Jon Wiley & Sons, Inc.; 
2012:392 – 395. 

6.	 Benkő M, Aoki K, Arnberg N, et al. ICTV Virus Taxonomy 
Profile:  Adenoviridae  2022.  Journal General Virology,2022; 
103(3):001721. 

7.	 Biagini P. Classification of TTV and related viruses (anellovi-
ruses). Current Topics in Microbiology and Immunology, 2009; 
331, 21–33.

8.	 Biagini P, Todd D, Bendinelli M, et al. Anellovirus. In: Virus 
Taxonomy. VIIIth Report of the International Committee for 
the Taxonomy of Viruses, Fauquet CM, Mayo MA, Manilof 
J, Desselberger U, Ball LA (Eds). London: Elsevier/Academic 
Press, 2005.

9.	 Boklund A, Cay B, Depner K, et al. Epidemiological Analyses 
of African Swine Fever in the European Union (November 
2017 until November 2018). EFSA Journal, 2018; 16, e05494.

10.	 Brassard J, Gagne MJ, Lamoureux L, et al. Molecular detecti-
on of bovine and porcine Torque teno virus in plasma and 
feces. Veterinary Microbiology, 2008; 126, 271–276.

11.	 Burgu İ., Toker A. Türkiye’de sığır adenoviruslarının (Tip 1, 2, 
3) serolojik olarak tesbiti. Ankara Üniversitesi Veteriner Fakül-
tesi Dergisi, 1985; 32(1), 223–230.

12.	 Burgu İ, Öztürk F, Akça, Y. Serological researches for viral in-
fections in sheep in the state reproduction farm of Tahiro-
va. Ankara Üniversitesi Veteriner Fakültesi Dergisi, 1984; 31(1), 
167–179.

13.	 Chen D, Zhang L, Xu S. Pathogenicity and immune modu-
lation of porcine circovirus 3. Frontiers in Veterinary Science. 
2023; 10:1280177.

14.	 D’Arcy N, Cloutman-Green E, Klein N, et al. Environmental vi-
ral contamination in a pediatric hospital outpatient waiting 
area: implications for infection control. American Journal of 
Infection Control, 2014; 42, 856–860.

15.	 Darwich L, Mateu E. Immunology of porcine circovirus type 
2 (PCV2). Virus Research, 2012; 164, 61–67.

16.	 Dastjerdi A, Jeckel S, Davies H, et al. Novel adenovirus asso-
ciated with necrotizing bronchiolitis in a captive reindeer 
(Rangifer tarandus). Transboundary and Emerging Diseases, 
2022; 69, 3097–3102. 

17.	 Dixon LK, Islam M, Nash R, et al. African Swine Fever Virus 
Evasion of Host Defences. Virus Research, 2019; 266, 25–33.

18.	 Dixon LK, Stahl K, Jori F, et al. African Swine Fever Epidemio-

logy and Control. Annual Review of Animal Biosciences, 2020; 
8(1), 221–246.

19.	 Dixon LK, Sun H, Roberts H. African Swine Fever. Antiviral 
Research, 2019; 165, 34–41.

20.	 Dörtbudak MB, Sağlam YS, Yıldırım S, Timurkan MÖ. Exami-
nation of adenoviruses with molecular and pathological 
methods in sheep pneumonia cases. Revista MVZ Córdoba, 
2022; 27, e2738.

21.	 Erol N, Gür S, Yıldırım Y, Tan MT. A serological investigation 
on parainfluenza-3 (PI-3) and bovine adenovirus (BAV) in-
fections in dairy cow enterprises in Aydın province. Kafkas 
Üniversitesi Veteriner Fakültesi Dergisi, 2007; 13(1), 43–47. 

22.	 Firth C, Charleston MA, Duffy S, et al. Insights into the evolu-
tionary history of an emerging livestock pathogen: porcine 
circovirus 2. Journal of Virology, 2009; 83:12813–12821. 

23.	 Franzo G, Segalés J. Porcine circovirus 2 (PCV-2) genotype 
update and proposal of a new genotyping methodology. 
PLoS One, 2018; 13, e0208585. 

24.	 Gainor, K, Fortuna YC, Alakkaparambil AS, et al. High Rates 
of Detection and Molecular Characterization of Porcine 
Adenovirus Serotype 5 (Porcine mastadenovirus C) from Di-
arrheic Pigs. Pathogens, 2022; 11(10), 1210.

25.	 Gallardo C, Soler A, Nurmoja I, et al. Dynamics of African 
Swine Fever Virus (ASFV) Infection in Domestic Pigs Infec-
ted with Virulent, Moderate Virulent and Attenuated Geno-
type II ASFV European Isolates. Transboundary and Emerging 
Diseases, 2021; 68, 2826–2841.

26.	 Gaudreault NN, Madden DW, Wilson WC, et al. African Swi-
ne Fever Virus: An Emerging DNA Arbovirus. Frontiers in Ve-
terinary Science, 2020; 7, 215.

27.	 Ghebremedhin B. Human adenovirus: Viral pathogen with 
increasing importance. European Journal of Microbiology & 
Immunology, 2014; 4(1), 26-33.

28.	 Guberti V, Khomenko S, Masiulis M, et al. African Swine Fe-
ver in Wild Boar: Ecology and Biosecurity. Food and Agricul-
ture Organization, 2022; 28.

29.	 Guberti V, Khomenko S, Masiulis M, et al. Handbook on Af-
rican Swine Fever in wild boar and biosecurity during hun-
ting. FAO, OIE, 2018.

30.	 Gümüşova SO, Akça Y. Marmara Bölgesİ’ndeki keçilerde 
koyun adenovirusları OA V-1,2,3,5 ve sığır adenovirusları 
BA V-1,2,3 ’na karşı antikor dağılımının araştırılması. Ankara 
Üniversitesi Veteriner Fakültesi Dergisi; 2002;49(2):125-128. 

31.	 Harrach B, Benko M, Both G W. et al. Adenoviridae. In: King, 
A. M. Q., Adams, M. J., Carstens, E. B., Lefkowitz, E. J. (Eds). 
Taxonomy Classification and Nomenclature of Viruses, 9th 
Report of the International Committee on Taxonomy of Vi-
ruses. Academic Press, 2012; 125 – 141.

32.	 ICTV. Virus Taxonomy: The International Committee on 
Taxonomy of Viruses, 2025, Erişim Tarihi: 13.06.2025, https://
ictv.global/report_9th/ssDNA/Anelloviridae.

33.	 Jiménez Melsió A. Description of a novel species of Torque 
teno sus virus (TTSuV) and first insights on immunization 
against TTSuVs in naturally infected pigs. Universitat Autò-
noma de Barcelona. 2015.

34.	 Karaoğlu M, Oğuzoğlu T, Ataseven VS et al. Porcine circo-
virus type 2 infection in Turkey Türkiye’de domuzlarda cir-
covirus 2 enfeksiyonu. Ankara Universitesi Veteriner Fakultesi 
Dergisi, 2011; 58(2).



 

Adenoviridae, Anelloviridae, Asfarviridae ve Circoviridae

293

35.	 Karayel Hacıoğlu İ, Duran Yelken S, Alkan F. Detection and 
molecular characterization of mastadenoviruses in calves 
with respiratory system infection. Eurasian Journal of Vete-
rinary Sciences,2022; 38(2), 83–89. 

36.	 Karayel-Hacioglu I, Gul B, Acun Yildiz D, Alkan F. Ovine ade-
noviruses infecting sheep and goats in Türkiye: detection 
and molecular characterization of three different types. Vi-
rus Genes. 2024;60(3):309-313.

37.	 Kekarainen T, Martínez-Guinó L, Segalés J. Swine torque 
teno virus detection in pig commercial vaccines, enzymes 
for laboratory use and human drugs containing compo-
nents of porcine origin. Journal of General Virology, 2009; 90, 
648–653.

38.	 Kekarainen T, Segalés J. Torque teno virus infection in the 
pig and its potential role as a model of human infection. 
The Veterinary Journal, 2009; 180(2), 163–168.

39.	 Kubota N, Suzuki T, Nakagawa H, et al. Genetic characteri-
zation of bovine adenovirus type 3 isolated from Japanese 
Black cattle in Japan. The Journal of Veterinary Medical Scien-
ce, 2021; 83(3), 466–470. 

40.	 Leary TP, Erker JC, Chalmers ML, et al. Improved detection 
systems for TT virus reveal high prevalence in humans, 
non-human primates and farm animals. Journal of General 
Virology, 1999; 80, 2115–2120.

41.	 Li, Z., Chen, W., Qiu, Z., et al. African swine fever virus: a re-
view. Life, 2022; 12(8), 1255.

42.	 Liu S J, Wang Q, Li TT. et al. Characterization of the First 
Genome of Porcine mastadenovirus B (HNU1 Strain) and 
Implications on Its Lymphoid and Special Origin. Virologica 
Sinica, 2020; 35(5), 528–537.

43.	 Lukert P, Evans L, Tanner J., et al. The Circoviridae. In: Murp-
hy, F.A., Fauquet, C.M., Bishop, D.H.L., et al. (eds.) Virus Taxo-
nomy. Sixth Report of the International Committee on 
Taxonomy of Viruses. Vienna & New York: Springer-Verlag, 
1995; 166–168.

44.	 Lynch JP, Kajon AE. Adenovirus: Epidemiology, Global Spre-
ad of Novel Serotypes, and Advances in Treatment and Pre-
vention. Seminars in Respiratory and Critical Care Medicine, 
2016; 37(4), 586-602.

45.	 MacLachlan NJ, Dubovi EJ. Circoviridae and anelloviridae. 
In: Fenner’s Veterinary Virology, MacLachlan, N.J., Dubovi, E.J. 
(Eds), Academic Press, 2017; pp. 259–268.

46.	 Mattson DE, Baker JC, Ciszewski DK, et al. Isolation of ade-
novirus type 3 from cattle with respiratory disease. Journal 
of Veterinary Diagnostic Investigation, 1988; 1(2), 134–136. 

47.	 Mazur-Panasiuk N, Woźniakowski G. Natural Inactivation of 
African Swine Fever Virus in Tissues: Influence of Tempera-
ture and Environmental Conditions on Virus Survival. Veteri-
nary Microbiology, 2020; 242, 108609.

48.	 More S, Miranda MA, Bicout D, et al. African Swine Fever in 
Wild Boar. EFSA Journal, 2018; 16, e05344.

49.	 Mushahwar IK, Erker JC, Muerhoff AS, et al. Molecular and 
biophysical characterization of TT virus: evidence for a new 
virus family infecting humans. Proceedings of the National 
Academy of Sciences of the USA, 1999; 96, 3177–3182.

50.	 Nagy M, Nagy E, Tuboly T. The complete nucleotide sequ-
ence of porcine adenovirus serotype 5. Journal of General 
Virology. 2001; 82:525–529.

51.	 Nguyen TC, Bui NTT, Nguyen LT. et al. An African swine fever 

vaccine-like variant with multiple gene deletions caused 
reproductive failure in a Vietnamese breeding herd. Scien-
tific Reports, 2025; 15: 14919.

52.	 Nieto D, Aramouni M, Grau-Roma L, et al. Dynamics of 
Torque teno sus virus 1 (TTSuV1) and 2 (TTSuV2) DNA loads 
in serum of healthy and postweaning multisystemic was-
ting syndrome (PMWS) affected pigs. Veterinary Microbio-
logy, 2011; 152, 284–290.

53.	 Okamoto H. TT viruses in animals. Current Topics in Microbi-
ology and Immunology, 2009; 331, 35–52.

54.	 Okamoto H, Fukuda M, Tawara A, et al. Species-specific TT 
viruses and cross-species infection in nonhuman primates. 
Journal of Virology, 2000; 74, 1132–1139.

55.	 Opriessnig T, Karuppannan AK, Castro AM, et al. Porcine cir-
coviruses: current status, knowledge gaps and challenges. 
Virus Research, 2020; 286, 198044.

56.	 Opriessnig T, Meng XJ, Halbur PG. Porcine circovirus type 
2–associated disease: update on current terminology, clini-
cal manifestations, pathogenesis, diagnosis, and interventi-
on strategies. Journal of Veterinary Diagnostic Investigation, 
2007; 19(6), 591–615.

57.	 Öztürk F, Toker A. Konya Tarım İşletmesine ait sığırlarda sığır 
adenovirus tip 1, tip 2 ve tip 3'ün serolojik olarak saptan-
ması. Selçuk Üniversitesi Veteriner Fakültesi Dergisi, 1988; 4(1), 
213–218.

58.	 Paim FC, Bauermann FV, Ridpath JF, Casas E. Genetic diver-
sity and phylogenetic analysis of bovine adenovirus 3 isola-
tes from the United States. Archives of Virology, 2021; 166(5), 
1387–1395. 

59.	 Penrith ML, Vosloo W, Jori F, et al. African swine fever virus 
eradication in Africa. Virus Research, 2013; 173, 228–246.

60.	 Pikalo J, Zani L, Hühr J, et al. Pathogenesis of African Swine 
Fever in Domestic Pigs and European Wild Boar—Lessons 
Learned from Recent Animal Trials. Virus Research, 2019; 
271, 197614.

61.	 Rammohan L, Xue L, Wang C, et al. Increased prevalence of 
torque teno viruses in porcine respiratory disease complex 
affected pigs. Veterinary Microbiology, 2012; 157, 61–68.

62.	 Rosario K, Breitbart M, Harrach B, et al. Revisiting the taxo-
nomy of the family Circoviridae: establishment of the ge-
nus Cyclovirus and removal of the genus Gyrovirus. Archives 
of Virology, 2017; 162, 1447–1463. 

63.	 Saikumar G, Das T. Porcine circovirus. In: Recent Advances in 
Animal Virology, 2019; 171–195.

64.	 Salguero FJ, et al. Comparative Pathology and Pathogenesis 
of African Swine Fever Infection in Swine. Frontiers in Veteri-
nary Science, 2020; 7, 282.

65.	 Sanchez-Vizcaino JM, Mur L, Gomez-Villamandos JC, et al. 
An Update on the Epidemiology and Pathology of African 
Swine Fever. Journal of Comparative Pathology, 2015; 152, 
9–21.

66.	 Saporiti V, Franzo G, Sibila M, Segalés J. Porcine circovirus 3 
(PCV-3) as a causal agent of disease in swine and a propo-
sal of PCV-3 associated disease case definition. Transbound 
Emerg Dis. 2021; 68(6):2936-2948.

67.	 Segalés J. Best practice and future challenges for vaccinati-
on against porcine circovirus type 2. Expert Review of Vacci-
nes, 2015; 14, 473–487. 

68.	 Segalés J. Porcine circovirus type 2 (PCV2) infections: Clini-



 

RUMINANTLARIN VE DOMUZLARIN VIRAL VE PRION HASTALIKLARI

294

cal signs, pathology and laboratory diagnosis. Virus Resear-
ch, 2012; 164, 10–19. 

69.	 Segalés J, Kekarainen T. Anelloviruses. Diseases of Swine, 
2019; 453–456.

70.	 Segalés J, Kekarainen T, Cortey M. The natural history of 
porcine circovirus type 2: From an inoffensive virus to a de-
vastating swine disease? Veterinary Microbiology, 2013; 165, 
13–20. 

71.	 Singh G, Ramamoorthy, S. Potential for the cross-species 
transmission of swine torque teno viruses. Veterinary Micro-
biology, 2018; 215, 66–70.

72.	 Ssemadaali MA, Effertz K, Singh P, et al. Identification of 
heterologous Torque Teno Viruses in humans and swine. 
Scientific Reports, 2016; 6, 26655.

73.	 Tischer I, Mields W, Wolff D. Studies on epidemiology and 
pathogenicity of porcine circovirus. Archives of Virology, 
1986; 91(3–4), 271–276.

74.	 Todd D, Bendinelli M, Biagini P, et al. Virus Taxonomy. VIIIth 
Report of the International Committee on Taxonomy of Vi-
ruses. Academic Press, 2005.

75.	 Turlewicz-Podbielska H, Kuriga A, Niemyjski R, Tarasiuk G, 
Pomorska-Mól M. African Swine Fever Virus as a Difficult 
Opponent in the Fight for a Vaccine-Current Data. Viruses. 
2021;13(7):1212.

76.	 Vidovszky MZ, Szeredi L, Doszpoly A, Harrach B, Hornyák Á. 
Isolation and complete genome sequence analysis of a no-
vel ovine adenovirus type representing a possible new mas-
tadenovirus species.  Archives Virology, 2019;164(8):2205-
2207.

77.	 ViralZone: a knowledge resource to understand virus di-
versity. Erişim Tarihi: 11.06.2025, https://viralzone.expasy.
org/772;

78.	 ViralZone: a knowledge resource to understand virus di-
versity. Erişim Tarihi: 13.06.2025, https://viralzone.expasy.
org/12

79.	 Waye MMY, Sing CW. Anti-Viral Drugs for Human Adenovi-
ruses. Pharmaceuticals (Basel). 2010;3(10):3343-3354. 

80.	 Woods LW, Schumaker BA, Pesavento PA, et al. Adenoviral 
hemorrhagic disease in California mule deer, 1990–2014. 
Journal of Veterinary Diagnostic Investigation, 2018; 30(4), 
530–537. 

81.	 World Organisation for Animal Health, Terrestrial Manual 
Section: 3.9. Suidae Chapter: 3.9.1. African swine fever (in-
fection with African swine fever virus), 2022.

82.	 Zhai SL, Chen SN, Xu ZH, et al. Porcine circovirus type 2 
in China: an update on and insights to its prevalence and 
control. Virology Journal, 2014; 11:88.

83.	 Zhu Y, Qin X, Zhang X, Zhang H. Molecular characterization 
of bovine adenovirus type 3 isolated from cattle with respi-
ratory disease in China. Virus Genes, 2011; 43(1), 55–59. 




