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Abstract 
Objective- In this study, the general anatomical features of the digestive tube and the 

transit time of the digestive tube of the Zarudni’s spur-thighed tortoises were examined by 

contrast radiology. 

Design - Experimental study. 

Animals - 4 adult female Zarudni’s Spur-thighed Tortoises (Testudo graeca zarudnyi). 

Procedures- At a temperature of 25-27°c a set of dorsoventral radiograph was taken to 

locate the Gastrografin position. 

Results- The normal gastric, small intestine and large intestine anatomy were obtained and 

the mean gastric, small intestine and large intestine transit times were 0.2 hr, 2.1 hr, and 27 

hr, respectively. Our results showed some differences in the gastrointestinal transit time 

with that of other species. 

Conclusion and Clinical Relevance- The noninvasive diagnostic imaging techniques 

provide detailed information concerning gastrointestinal tract. Since there have not been 

any anatomical and radiological studies on this species in Iran, results of this study can use 

as a reference in this species. 
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1. Introduction 

 

Zarudni’s spur-thighed tortoises (Testudo graeca zarudnyi) 

are land-dwelling, herbivorous and poikilothermic reptiles 

native to eastern Iran and they are in the vulnerable group 

of the IUCN red list and since there have not been any 

anatomical and radiological studies on this species in Iran,1, 

2 it is necessary to recognize their normal anatomy to 

preserve and survive them in the environment. On the other 

hand, in the turtles, routine examinations that performed in 

other animals are limited due to the presence of carapaces, 

so the imaging diagnostic techniques are very practical.3 

Contrast radiography is a safe and noninvasive method that 

is useful for 1.Evaluation of integrity and size of the 

gastrointestinal tract. 2. An absence of the foreign body. 3. 

Measurement of the transit time of contrast agent.4 

The aim of the present study was to characterize the 

radiographic anatomy and the normal transit time of 

digestive tube by contrast radiography in Iranian native 

turtle (Zarudni’s spur-thighed tortoises) that would use as a 

reference in this species.  

 

2. Materials and Methods 

 

In this study 4 clinically healthy adult Zarudni’s spur-

thighed tortoises with the mean weight of 2.25±0.2 

kilograms derived from nature were selected and studied at 

the Faculty of Veterinary Medicine, Shahid Bahonar 

University of Kerman. These turtles were housed indoors 

with a 12 hours light and 12 hours dark cycle. The ambient 

temperature and humidity range in the room were 23–27C, 

20- 30%, respectively. The tortoises were kept from food 

48 hours before contrast administration. The animals were 

manually restrained in ventral recumbency without 

sedation to the administration of the Gastrografin (660mg 

diatrizoate meglumine and 100mg diatrizoate sodium/ml) 

at a dosage of 1 ml/200 g body weight.5 The Gastrografin 

was administered with a 5 French rubber feeding tube. 

Dorsoventral radiographs were taken pre-administration of 

the contrast medium, immediately after Gastrografin 

administration and at 5, 15, 30, 60, 90,120, and 150 min 

and 3, 4, 6, 10, 12, 24, 28,36, 48, 96 and 120 hours 

postadministration by the digital radiography system (1,9 

mAs; 72 kVp). Gastric, small intestinal and total transit 

times were defined as the time from initial contrast 

administration to its first appearance in the duodenum, 

cecum, and cloaca, respectively. Initial GET was defined 

as the time between the first appearances of contrast 

medium in the stomach until all the gastrografins were out 

of the stomach. 

 

3. Results 

 

The anatomical study of the gastrointestinal tract revealed 

that the stomach was located on the left side and had two 

parts, one a large pouch, and another pyloric region that 

transversely progressed to the right and had longitudinal 

mucosal folds. The pyloric sphincter was easily detected 

with Gastrografin so that it created a space between the 

stomach and duodenum (figure 1). he duodenum originated 

from the pyloric sphincter and divided by two flexure into 

three parts and soon after the duodenum, the longer and 

more coiled region, located in the middle of the coelomic 

cavity, was considered the jejunum/ileum, which 

comprises the largest portion of the small intestine. The 

transition from the small to the large intestine was 

characterized by dilation, the cecum, on the right side of 

the coelomic cavity. The large intestine forming initially 

the ascending colon, then a transverse colon, and finally 

the descending colon on the left. In all segments of the 

gastrointestinal tract, peristalsis movements were visible 

(figure 2). 
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Figure 1. Normal dorsoventral radiographs of Zarudni’s Spur-thighed Tortoises (A)plain radiograph, (B) immediately after administration 

of Gastrografin®., (C)15 minute after administration of Gastrografin®. st,stomach; f, longitudinal mucosal folds; pr, pyloric region of 

stomach; ps, pyloric sphincter. 

 

 
Figure 2. Normal dorsoventral radiographs of Zarudni’s Spur-thighed Tortoises 2 h (A), 24 h (B), and 48 h (C) after administration of 

Gastrografin®.si, small intestine; ce, cecum; cf, cranial flexure; ac, ascending colon; tc, transverse colon; dc, descending colon; an, anus. 

 

The measured transit times are shown in Table 1. 

 

Table 1. Gastrointestinal transit times of Gastrografin (1ml/200g body weight) in four Zarudni’s Spur-thighed tortoises. 
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4. Discussion 

 

In chelonians, Contrast radiography is a useful technique to 

evaluate gastrointestinal morphology and function. 

Besides, it can use for therapeutic and diagnostic purposes. 

According to previous studies, interpretation of Lateral 

radiograph was extremely difficult due to a greate degree 

of overlap between gastrointestinal tract and other soft 

tissue organs and therefore we just use dorso-ventral 

radiographs.6 

In the present study, we use Gastrografin as a contrast 

media. 

It is reported that Gastrografin as a contrast media travels 

faster than barium sulfate, thus the diagnosis is made more 

quickly and having lower harmful effects on serosal 

surfaces, so it is a good choice whenever a gastrointestinal 

perforation is suspected but it should not be administered 

to dehydrated animals because of hyperosmolar 

properties.5,7 

In this study, the dose of Gastrografin was 1ml/200g body 

weight according to our previous studies on red-eared 

slider and it could provide a good visualization of all parts 

of the gastrointestinal tract.5 The administration method 

was also appropriate because none of the cases shown any 

reflux of contrast agent into the esophagus.  

Anatomically, we observed that the stomach located in the 

left side of celomic cavity and the pyloric region was well 

defined, the small intestine was long and coil and the large 

intestine begun with a pouch that was called cecum and 

these specifications are consistent with the earlier 

researches on red-eared slider, leopard tortoise and have 

some minor differences with Podocnemis unifilis, Caretta 

caretta, and Eretmochelys imbricate. 5,6,8,9 

According to Marcela, in the sea species like Caretta 

caretta and Eretmochelys imbricata the cecum was not 

observed, and in Podocnemis unifilis the stomach located 

in the middle of ceolomc cavity.8,9 It is reported that, in 

contrast radiography, we could not distinguish between 

each region of the small intestines and for this purpose, 

histological methods should be used.10 Gastrointestinal 

transit time in most chelonians, especially herbivorous 

species is dependent on the temperature, season, nutritional 

status and species and this time in the Zarudni’s spur-

thighed tortoises are longer than those reported for 

mammals and green iguana.11,12 

The transit time in the sea turtles like loggerhead13.14 and 

semi-aquatic turtles like Podocnemis unifilis8 and red-eared 

slider5 is longer than the time that we measured at 27ºC, 

Which is due to differences in living environment, food 

habits, and metabolic rate; however in the land turtles some 

similarities are seen, especially between Zarudni’s spur-

thighed tortoises and Greek tortoises.7 The mean transit 

time in the leopard tortoises6, the land turtle, was relatively 

long and this is due to the difference in the contrast agent 

used and the use of succinylcholine as the chemical 

immobilizer before the oral administration of contrast 

media. 
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 نشریه جراحی دامپزشکی ایران 

 28(، شماره پیاپی 1)شماره  13، جلد 2018سال 

 

 چکیده

 

 

 شرقی با استفاده از گاستروگرافین دار زیمهم پشتالککنتراست رادیوگرافی در 

 

  2، مهدیه رضایی2داریوش وثوق، *1مهنا منصوری

 
  ايران كرمان، كرمان، باهنر شهيد دانشگاه دامپزشكي، دانشكده ،دامپزشكي عمومي دكتري آموختهدانش 1 

 ايران كرمان، ان،كرم باهنر شهيد دانشگاه دامپزشكي، دانشكده باليني، علوم گروه 2 

 

در مطالعه حاضر سعي شده است تا با استفاده از كنتراست راديولوژي، زمان عبور ماده حاجب و همچنين آناتومي طبيعي دستگاه  هدف:

 ( را به دست آوريم.Zarudni’s Spur-thighed Tortoiseقي )شر دار زيمهم پشتالکگوارش 

 .تجربي مطالعه :طرح مطالعه

 كيلوگرم. 5/2ماده بالغ با ميانگين وزن  دار زيمهم پشتالک 4 حیوانات:

ماده حاجب  ماده حاجب براي تعيين موقعيت از خوراندنهايي دورسوونترال قبل و بعد راديوگراف حيوانات، يسازآماده از بعد :کار روش

 در دستگاه گوارش تهيه گرديد.

شرقي به  دار زيمهم پشتالکي طبيعي دستگاه گوارش و آناتوم، زمان طبيعي عبور ماده حاجب شدههيتهاز بررسي تصاوير  پس :نتایج

 بود. هاگونهيي با ساير هاتفاوتداراي  دست آمد كه اين نتايج

كه اطالعات  انديرتهاجميغيي هاروشكنتراست راديوگرافي  ازجملهي تصويربرداري تشخيصي هاکيتكن بالینی: کاربرد و یریگجهینت

 دار زيمهم پشتالکو با توجه به عدم انجام مطالعات آناتومي و راديولوژي بر روي  دهنديم ارائهپشت الکگوارش  دستگاه مورد فراواني در

 مرجعي مطالعاتي براي شناخت اين گونه استفاده نمود. عنوانبه توانيماين مطالعه  شرقي از نتايج

 ، گاستروگرافين، زمان عبور ماده حاجب، راديولوژي.پشتالک کلیدی: کلمات


