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 Torque teno virus (TTV) is prevalent worldwide and has been extensively studied in 
human and some wild and domestic animals. As the studies on TTV in chickens was rare and 
there was no information about the infection of domestic village chickens with TTV and also 
structural resemblance of this virus to chicken anemia virus, the frequency of the infection in 
domestic village chickens in different villages in Isfahan (Iran) was investigated. Sera were 
collected from 50 chickens. Viral DNA was extracted and subjected to polymerase chain 
reaction (PCR) using the previously described T801 and T935 primers that were used for 
amplification of a highly conserved non-coding region (UTR) of the viral genome in a single 
round of PCR and Set B primers of conserved region in a nested PCR reaction. Using T801 and 
T835 primers TTV or viruses of TTV family were detected in 16 out of 50 sera tested (32%). 
Fourteen out of the same 50 sera (28%) were positive for TTV using Set B primers. Totally 20 
sera were positive using both primers (40%). Ten sera were detected with both sets of 
primers, six sera with T801 and T935 primers and only four sera were positive using Set B 
primers for TTV. Different patterns of the detection of the virus with the two different sets of 
primers suggests the possibility of the presence of different genotypes of TTV in domestic 
village chickens and the possibility of the transmission of the virus from human to village 
chickens and vice versa. This necessitates further investigations. 
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 در مرغان خانگی روستایی در ایران TT (TTV)شناسایی ویروس 

 چکیده 

جا که مطالعات در رابطه با آلودگی مرغان با این ویروس نادر بوده و در سراسر جهان گسترده بوده و در انسان و حیوانات بطور گسترده ای مورد مطالعه قرار گرفته است. از آن TT (TTV)ویروس 

در چند  خانگی وجه ها، فراوانی عفونت مرغاناطلاعی از آلودگی مرغان خانگی روستایی با این ویروس وجود نداشت و همچنین به علت شباهت ساختاری این ویروس با ویروس کم خونی عفونی ج

که قبلا گزارش شده بودند، برای تکثیر ناحیه غیر رمز  T935و  T801با استفاده از پرایمرهای DNAرد بررسی قرار گرفت. سرم پنجاه مرغ جمع آوری و پس از استخراج روستا در اصفهان )ایران( مو

، T935و  T801ه ای مورد استفاده قرار گرفتند. با استفاده از پرایمرهایآشیان PCRنیز برای انجام  Bقرار گرفتند. دسته پرایمرهای طور  PCR( بسیار محافظت شده ژنوم ویروس، مورد UTR)کننده 

TTV یا خانواده ویروس های TTV با بکار بردن دسته پرایمرهای ( شناسایی گردیدند. %23سرم آزمایش شده ) 05مورد از  61درB ،61 ( از نظر وجود %32سرم ) 05ن مورد از هماTTV  .با مثبت بودند

مثبت شدند. الگوهای مختلف  B سرم با دسته پرایمرهای چهارو فقط  T935و  T801سرم با پرایمرهای ششده سرم با هر دو دسته پرایمر، مثبت بودند.  (%15سرم ) 35 استفاده از دو دسته پرایمر

ی روستایی وهمچنین احتمال انتقال ویروس از انسان به مرغان و بر عکس آن را پیشنهاد در مرغان خانگ TTVشناسایی ویروس بوسیله دو دسته مختلف از پرایمرها احتمال حضور ژنوتیپ های مختلف 

 می نماید. این یافته ها تحقیقات بیشتر در این زمینه را ایجاب می نماید.

 TT (TTV)ویروس  ،پلیمراز ای زنجیره واکنشمرغان خانگی روستایی، ایران،  واژه های کلیدی:
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Introduction 
 

Torque teno virus (TTV) is an unenveloped virus with 
a single-stranded, negative polarity, circular DNA genome 
that was initially recovered from the serum of a Japanese 
patient with post-transfusion hepatitis of unknown 
etiology in 1997.1,2 After its discovery, extensive studies on 
its prevalence in different disease conditions and healthy 
individuals have been undertaken in different countries 
including Iran. Using primers designed for conserved non-
coding region of the genome of the virus, high prevalence 
of up to 100% of the virus is reported in the sera and 
plasma samples. 3-6 Torque teno virus (TTV) together with 
SEN virus (SENV), Torque teno mini virus (TTMV) or TTV 
like mini virus (TLMV), Small anellovirus (SAV), animal 
Torque teno viruses and other TTV like viruses are 
classified into Anelloviridae family.7 Due to high sequence 
homology of the Anelloviruses, primers designed for 
detection of each of these viruses can detect the others. For 
example T801 and T935 primers designed for detection of 
the prevalence of TTV can also detect SEN virus.6 TTV is a 
very stable virus and has been detected in a variety of 
clinical samples including blood, liver, bile, cervical swabs, 
saliva, semen, throat swabs, infant cord blood, amniotic 
fluid, breast milk, feces, hair and skin.8-18 Although higher 
viral load in patients with severe idiopathic inflammatory 
myopathies, cancer and lupus and also active replication in 
infants with acute respiratory diseases are observed, no 
human pathogenicity for TTV has been fully established.19 

There is increasing evidence that non-human primates, 
farm animals including pigs, cows, chickens, sheep, camels, 
cats, and dogs and wild animals like tupaias (tree shrews) 
and boars are infected with TTV.20-29 Except for pigs, study 
of TTV in other farm animals are rare and in small 
numbers. In chickens in two reports 21 and 117 chickens 
were tested. Among them, only 4 and 1 cases were 
positive, respectively.23,30 Since TTV has been detected in 
different animals, it might be considered as a zoonotic 
infection. Hence it is possible that the virus can be 
transmitted from human to animals and vice versa. 

As the studies on TTV in chickens was rare and there 
was no information about the infection of domestic village 
chickens with TTV, the frequency of the infection in 
domestic village chickens in different villages in Isfahan 
(Iran) was investigated. 
 
Materials and Methods 
 

Samples. Blood samples were collected from brachial 
vein of 50 domestic village chickens from different villages 
around Isfahan city in Iran. The sera were collected and 
stored at -20 ˚C till tested. 

DNA extraction. Viral DNA was extracted using phenol/ 
chloroform/isoamylalcohol after treatment of 200 μL of serum 
with 0.5 mg mL−1 of proteinase K (Fermentas, St. Leon-Rot, 

 Germany) in the presence of 0.2M NaCl, 0.25% Sodium 
Dodecyl Sulfate (SDS) for 2 hr at 65 ˚C. The pellet was 
dried and re-suspended in distilled water or TE (Tris-HCl 
buffer [10 mM, pH 8.0] containing 1 mM EDTA) solution after 
precipitation with ethanol and stored at -20 ̊ C till tested. 

PCR amplification. The previously described T801 
and T935 primers in a single round of PCR and Set B 
primers in a nested PCR (Set B forward 1 and Set B reverse 
1 primers were used in the first round and Set B forward 2 
and Set B reverse 2 primers were used in the second 
round of nested PCR) were used for amplification of a 
conserved non-coding region (NCR) of the viral 
genome.3,23 All the primers described had already been 
designed utilizing the TTV prototype (TA278) sequence 
(GenBank accession No. AB008394).1,2 Taq DNA poly-
merase (Roche Diagnostics, Mannheim, Germany) was 
used. Thermal cycling conditions for PCR with the T801 
and T935 primers were as follows: denaturation of 94 ˚C 
for 5 min followed by 40 cycles of denaturation at 94 ˚C for 
20 sec, annealing at 57 ˚C for 25 sec, and extension at 72 ˚C 
for 30 sec. The amplification was followed by a final extension 
step at 72 ˚C for 5 min. Thermal cycling conditions for both 
rounds of nested PCR were as follows: denaturation of 94 ˚C 
for 5 min followed by 35 cycles of denaturation at 94 ˚C for 
20 sec, annealing at 55 ˚C for 30 sec, and extension at 72 ˚C 
for 30 sec. The amplification was followed by a final 
extension step at 72 ˚C for 5 min. PCR products were electro-
phoresed in 2% agarose gel containing ethidium bromide. 
The expected product sizes with the T801 and T935 primers 
and Set B primers were 199 bp and 243 bp, respectively.  

Positive control. Positive controls used in this 
investigation, were TTV positive human sera from healthy 
blood donors in Isfahan, obtained in previous study.6 

 
Results 
 

In the single round PCR with the T801 and T935 
primers and in the nested PCR with Set B primers a 199 bp 
product (Fig. 1) and a 243 bp product (Fig. 2) were 
detected respectively. Using T801 and T835 primers TTV 
or viruses of TTV family were detected in 16 out of 50 sera 
tested (32%). Fourteen out of the same 50 sera (28%) 
were positive for TTV using Set B primers. Totally 20 sera 
were positive using both primers (40%). Ten sera were 
detected with both sets of primers, six sera with T801 and 
T935 primers and only four sera were positive using Set B 
primers for TTV. 
 
Discussion 
 

The primers used in this study i.e. T801 and T9353 and 
Set B primers23 have been designed according to genome 
of prototype TA278 of the virus (Accession No. AB008394)1,2 
for detection of human TTVs. Here we report that they also 
can detect TTVs of domestic village chickens which are in 
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close contact with human and other domestic farm 
animals. Due to the detection of TTV in domestic village 
chickens, it may be possible that TTV can be transmitted 
from human to village chickens and vice versa. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Gel electrophoresis results of single round PCR with the 
T801 and T935 primers.  
M = 100 bp marker (Fermentas, St. Leon-Rot, Germany); 1 and 
3 = positive samples; 2 = negative sample; P = positive control 
and N = negative control. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Gel electrophoresis results of the nested PCR with the 
Set B primers. 
M = 100 bp marker (Fermentas, St. Leon-Rot, Germany); 1, 2, 
3, 4 and 5 = positive samples; P = positive control and N = 
negative control. 
 

Evidence for extensive homologous recombination 
among widely divergent TT viruses is reported.31 It is has 
also been reported that only close types of the virus can 
recombinate.32 There are new evidences that TTVs can be 
effective on the far related circoviruses i.e. chicken anemia 
virus (CAV) which is immunosuppressive in new borne 
chickens, and induces generalized lymphoid atrophy, 
severe anemia, and increased mortality.33 Recently, it is  

 reported that all three major proteins of CAV and TTV 
have common feature, suggesting close relation between 
the two viruses and that there is functional similarity in 
VP3 of TTV and CAV. It is also reported that although 
complementation of apoptin deficiency by TTV-VP3 
cannot be common, since ORF of VP3 is not open in all TTV 
genotypes and expression of this ORF has not been 
confirmed in full length TTV clone, replication of chicken 
anemia virus requires apoptin and is complemented by 
VP3 of human TTV.34 This necessitates more investigations 
about the prevalence of TTV in chickens and the clinical 
significance of the co-infection of TTV with CAV and the 
possibility of their synergism and that which genotypes of 
TTV might be involved in this process. 

Here we reported evidence for the presence of TTV in 
domestic village chickens that may play a role in 
transmission of the virus to other domestic animals and 
human and vice versa. The possible synergism of TTV and 
CAV should be beard in mind. 
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