
Australian Journal of Basic and Applied Sciences, 8(7) May 2014, Pages: 298-303 

 

AENSI Journals 

Australian Journal of Basic and Applied Sciences 

 ISSN:1991-8178 
 

 

Journal home page: www.ajbasweb.com  

 

Corresponding Author: Shereen Yaseen Kasim, Mosul University, Biology Department, College of Education for Pure  

                                     Sciences. Mosul. Iraq.  

                                     Tel: 9647710773642                                E-mail: amhamdany@gmail.com 

 

Effect of Sodium Cyanide on the Testicular Histology of Broiler Breeders 

 
Shereen Yaseen Kasim 

 
College of Education for Pure Sciences, Biology Department, Mosul University, Mosul, IRAQ  

 

A R T I C L E  I N F O   A B S T R A C T  

Article history: 
Received  2 February   2014 
Received in revised form 
8 April 2014 
Accepted 28 April 2014 
 Available online 25 May 2014 
 

Keywords:  

Vicia sativa, 

testicular morphology 
HCN, broiler breedes 

 

 

 

 

 Background: Relatively few data are available on the reproductive and developmental 
toxicity of cyanides in animals. No studies were located regarding reproductive effects 

in broiler breeders after any route of exposure, but a few studies reported reproductive 

effects in other animals exposed via the oral route. Hydrogen cyanide induced many 
regressive changes in testicular histology with dystrophic alteration of the 

spermatogenic epithelium in other animals .Effects on male reproduction were severe in 

dogs  and characterized by germ cell sloughing and degeneration, reduced 
spermatogenesis cycle. Objective: to elucidate the toxic effect of feeding cyaogenic 

Vicia sativa on testicular morphology of broiler breedes. Results: The testicular 

morphology of thirty male broiler breeders (Ross 308) at 35 weeks of age randomly 
assigned to 3 experimental groups of 10 male each and fed a standard breeders diet in 

which soybean was substituted at 50 and 100% with V. sativa in a crude state to 3 

feeding groups to meet cyanide content of  0 cyanide  (Control group);  5.5 mg cyanide 
/ kg feed and 11 mg cyanide / kg feed for a period of 20 weeks,  show that right and left 

testes weights were affected by treatments. Treatment with Crude V. sativa  at 11% was 

significantly (p< 0.05) decreased testes weight, relative testis weight , length x weight 
of both testis  and seminiferous  epithelium thickness when compared with the control. 

Increasing crude V. sativa inclusion percentage to 22% was significantly (p˂0.05) 

decreased testes weight, relative testis weight , length x weight of both testis  and 
seminiferous  epithelium thickness when compared with the control group and 11% fed 

V. sativa group. The prominent histological changes were desquamative changes in 

germinal cells, detachment between seminiferous tubules and rupture in the 
spermatogenic layer and vacuolation in seminiferous epithelial cells. The extent of the 

histological changes testifies to a significant damage in the  spermiogenic epithelium of 
seminiferous tubulus after doubling the dose of HCL concentration from 5.5 ppm to 11 

ppm with complete rupture in the spermatogenic layer in many tubules. Conclusion: 

Crude cyaogenic V. sativa containing 5.5 or 11 ppm HCN were negatively affected 
testicular weight, Length X width Somniferous epithelium thickness and testicular 

morphology. 
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INTRODUCTION 

 

 The importance of poultry production in developing countries like Iraq cannot be over emphasized. The 

increasing need for poultry meat and eggs as food for human in this part of the world is increasing due to 

increase population and income. In spite of the expanding poultry projects, it is still inefficient to cope with the 

actual demand .The increased demand for cereals for compounding poultry mixed feeds, and the high cost of 

poultryfeed ingredients, coupled with the cerealneed for human consumption have led to the use of alternative 

andunconventional feeds for poultry production (Iyayi and Tewe,1994). Manyalternative nutrient sources are 

used in animal feeding like, cassava root meal,cow peas; pigeon peas; chick peas; sweet lupin; vetch specie, jack 

beans; faba beans;, narbon beans; kidney bean; lima beans; soybeans; safflower seeds. All of these 

ingredients,have to some extent,different toxins ,ant nutrients and factors that inhibit the digestive process 

causing reduction in performance, solimit the amount of theiradditionto the final feed (Bond and Due, 1993). 

One of the factors that limits the use of these products is their content of cyanogenic glycosides which on 

hydrolysis by endogenous glycosidaseenzyme yield hydrogen cyanide (Cannon et al., 1994). 

 These compoundsarea potent poison .The mean cyanide concentrations have been reported for cereal grains 

to be 0.002–0.45 μg/g,and (0.07–0.3 μg/g) in soy protein products(ATSDR, 2006). 
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 No studies were located regarding reproductive effects of cyanide in poultry after any route of exposure, but 

a few studies reported reproductive effects in other animals exposed via the oral route. The most sensitive 

effects of prolonged exposure to cyanide are effects on the testes. Reproductive effects were the only adverse 

effects observed in rats and mice ingesting, respectively,12.5 or 24.3 mg CN
–

/kg/day as sodium cyanide in the 

drinking water for 13 weeks. In male rats, decreases in the caudal epididymal weight, epididymis weight, testis 

weight, spermatid heads, and spermatid counts were noted, whereas in male mice, significant decreases in the 

epididymal and caudal epididymal weights were noted without changes in sperm parameters (NTP, 1993). 

 A reduction in the spermatogenic cycle, testicular germ cell sloughing and degeneration, and occasional 

abnormal cells were noted in dogs ingesting 1.04 mg CN–/kg/day as sodium cyanide in a rice diet or as the 

equivalent cassava diet (Kamalu, 1993). In contrast, no effects on reproductive organs were reported in hamsters 

exposed to cassava during gestation. Increased resorptions were noted following oral exposure of rats to 

cyanogenic glycosides in a cassava diet. The results of one study suggest that exposure to cyanide could lead to 

reproductive effects in human. The aim of the study is to elucidate the toxic effect of feeding cyaogenic V. 

sativa on testicular morphology of broiler breedes. 

 

MATERIALS AND METHODS 

 

Birds and diets: 

 Birds used for this study were male broiler breeders (Ross 308). At 35 weeks of age, purchased from Irbil 

poultry project, andwere randomly assigned to 3 experimental groups of 10 male each per pen. Starting at 36 

weeks of age, birds were fed a standard breeders diet in which soybean was substituted at 50 and 100% with V. 

sativa in a crude state(Table 1), to feed 3 groups: group 1 (Control); group 2 (5.5 mg cyanide / kg feed); group 3 

(11mg cyanide / kg feed)(Table 2). The experimental diets were fed for a period of 20 weeks (from 35-55 

weeks). 

 
Table 1: Ingredient(%) and calculated nutrient composition of basal diets of broiler breeders. 

Ingredients Basal diet(%) Diets with 11% V.sativa Diets with 22% V. sativa 

Corn 43 40 38 

Wheat 20 20 20 

Soybean meal (44%) 14 7 - 

Viciea sativa seed - 11 22 

Bran 5 3 - 

Concentrated protein (Wafi)* 10 11 12 

Dicalcium phosphate 7.5 7.5 7.5 

Salt 0.250 0.250 0.250 

Vitamins and minerals 0.250 0.250 0.250 

Total 100 100 100 

Calculated crude protein % 17.4 17.2 16.9 

ME kcal/kg 2730 2754 2730 

Estimated crude protein % 17.1 17.3 17.3 

Ether extract% 3.35 2.83 2.15 

Crude fibre% 4.8 4.5 4.1 

Methionine % 0.48 0.45 0.40 

Methionine +Cystine% 0.850 0.8 0.72 

Calcium% 4.5 4.4 4.3 

Available phosphorous% 0.56 0.57 0.58 

Lysine % 0.83 0.81 0.80 

*⃰wafi: trademarkof locally producedprotein * 
 
Table 2: Treatment groups. 

groups V. sativa % Treatments 

1 0 control 

2 11 Crude V. sativa(replaced 50% of soybean) 

3 22 Crude V. sativa(replaced 100% of soybean) 

 

Analytical Procedure: 

Cyanide determination: 

 The cyanide content of different type of poultry feeds was determined spectrophotometrically using Kit B2 

for total HCNdetermination according to Bradbuy et al. (1999). Kit B2for total cyanide was a gift from Howard 

Bradbury of Australian National University. The method of Bradbury et al., 1999 for determination of total 

cyanide in different poultry feeds was followed. Itis briefly as follows : One hundred mg of different powdered 

poultry feed typeswere weighted in a small portable balance and pouredin a flat-bottomed plastic bottle 

containing a round paper disc on the bottom(figure 1).Thepaper disc containing 1 M phosphate buffer at PH 6 

(prepared by addition of 10M NaOH to phosphoric acid)and linamarase enzyme. Half ml of clean water was 
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added to the feed sample. Immediately a picrate paper attached to a plastic strip was added and the lid closed. 

Bottles were allowed to stand fort 16-24 hours at room temperature. Bottles were then opened and the colour of 

the picrate papers was matched against the shades of colour of the coloured chart. For confirmation, the Picrate 

papers were placed in a test tube with 5 ml of water and left for 30 minutes at room temperature with occasional 

gentle stirring. A blank and a standard samples were also prepared for comparison. Absorbance of the picrate 

solution was measured at 510 nm. The total cyanide content in ppm was calculated by the equation : 

Total cyanide content (ppm) = 396 X absorbance. 

 

Histopathological Examinations:  

 Testes were fixed in solutions of 10% formalin for 24 h. Sections (5µm) of testes were processed by 

standard histological techniques, and stained with haematoxylin-eosin for light microscopy. Measurements of 

testes weight , average size of ST ,germinal cell layer thickness andtubule diameter (μm) were measured from 5 

birdsper treatment by using an ocular micrometerin a light microscope. 

 

Statistical Analyses:  

Data were analyzed using the General Linear models (GLM) procedure of SPSS 9.0(1993).If appropriate, 

post-hoc analyses were carried out using the Duncan’s test for multiple comparisons. Statements of statistical 

significance are based on P<0.05. 

 

Results: 

Total HCN content in feeds: 

 The total HCN content in feeds of different treatments represent in table 3. Residual HCN was detected in 

the control ration .The addition of crude V. sativato the total ration at a rate of 11% (treatment 2),reviled that 

thetotal HCN was 5.5 ppm. Increasing the amount of crude seeds to 22% of the total feed (replacement full 

soybean) increased the total HCN to 11ppm. 

 

Testes Characteristics: 
 Testes weights (right and left), and seminifer epithelium thickness in all groups are shown in table 4.Right 

and left testes weights were affected by treatments. Treatment with Crude V. sativa at 11% was significantly (p< 

0.05) decreased testes weight, relative testis weight , length x weight of both testisand seminiferousepithelium 

thickness when compared with the control. Increasingcrude V. sativa inclusion percentage to 22% ( Treatment 

3),was also significantly (p˂0.05) decreased testes weight, relative testis weight , length x weight of both 

testisand seminiferousepithelium thickness when compared with the control group and 11% fed V. sativa group 

(Table 5).  

 

Histopatholigical Examinations: 

 The testes tissue of the control groups showed normal structure under light microscopy. The spermatogenic 

cells in the seminiferous tubules (ST) and leyding cells (LC) are seen in the inertial areas(Fig.2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: B2 kit 

 

 A= B2 kit (1 = Color chart with 10 shades 0-800 ppm cyanide; 2 = Graduated 1 ml plastic pipette;3 = 

Yellow picrate paper glued to strips of clear plastic ; 4 = A plastic balance with 100 mg weight ; 5 = Bottle 

containing 100 pH 6 buffer/ enzyme papers; 6 = Standard papers containing linamarin equal to 50 mg/kg 

cyanide; 7 = Flat-bottomed plastic bottle with screw lid).  
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Table 3: Total HCN content in feeds of different treatments. 

Group Viciea sativa % Treatments TotalHCN ppm 

1 0 control - 

2 11 Crude V. sativa (replaced 50% of soybean) 5.5 

3 22 Crude V. sativa (replaced 100% of soybean) 11 

 
Table5: Effect of cyanogenic V. sativaon testes ⃰. 

Measurements 

 

Treatments 

Control 
Crude V. sativa(replaced 50% 
of soybean) 

Crude V. sativa (replaced 
100% of soybean) 

Testes Characteristics 

Mean testicular weight (right 

&left) (gm) 
22.20 ± 2.30  ⃰⃰ ⃰a 10.75 ± 0.35bc 7.40 ± 0.40c 

Relative testicular weight 

% 
0.5%a 0.23%bc 0.14%c 

Length X width (mm) 
56.45 ± 1.75 x 

29.32 ± 1.40a 

46.15 ± 4.85 x 

26.95 ± 3.45b 

36.26 ± 2.63 ± 

20.54 ± 0.16c 

Somniferous 

epithelium thickness, (μm) 
90.53 ± 50a 70.18 ± 60b 50.91 ± 60c 

⃰ Each value represents 5 birds per each treatment.
 

⃰⃰⃰  Means within line with different superscripts differ significantly (P<0.05).
 

 

 
Fig. 2: The picture of the seminiferous epitelhium and leyding cell of the control broiler breeder birds , ST: 

Seminifertubul, LC: Leyding cell,EP: Epithelial germinal layer, LU: Lumen.45X.  

 

 
 

Fig. 3: The picture of the seminiferous epitelhium and leyding cell of the treatment 1 group ofbroiler breeder 

birds , ST: Seminifertubul, LC: Leyding cell,EP: Epithelial germinal layer, LU: Lumen 45X. 

*Some detachment was seen between seminiferous tubules   **some desquamative germinal cells 

LC 
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 The ST of birds fed 11% V. sativa (replaced 50% of soybean) was slightly disorganized with some 

desquamative germinal cells, as compared to control. Similarly, the thickness of the germintive cell layer at ST 

in these birds was significantly smaller than control group (Table 1). Some detachment was seen between 

seminiferous tubules and showingrupture in the spermatogenic layer (Fig.3). Increasing level of HCL through 

inclusion of 22% V. sativa (replaced 100% of soybean) the germinal and spermatogenic epithelium of the 

seminiferous tubules were less than other groups and show evident detachment. Desquamative germinal cells 

were seen in ST lumen. The extent of the histological changes testifies to a significant damage in the 

spermiogenic epithelium of seminiferous tubulus after doubling the dose of HCL concentration from 5.5 ppm to 

11 ppm with complete rupture in the spermatogenic layer in many tubules. In all segments, vacuoles were large 

vacuolated seminiferous epithelial cells. detachment was seen between seminiferous tubules (Fig.4). 

 

 
 

Fig. 4: The picture of the seminiferous epitelhium and leyding cell of the treatment 1 group ofbroiler breeder 

birds , ST: Seminifertubul, LC: Leyding cell, EP: Epithelial germinal layer, LU: Lumen .100X. 

*detachment was seen between seminiferous tubules  **desquamative germinal cells. 

V= Vacoule 

 

Discussion: 

 Relatively few data are available on the reproductive and developmental toxicity of cyanides. No studies 

were located regarding reproductive effects in broiler breeders after any route of exposure, but a few studies 

reported reproductive effects in other animals exposed via the oral route. Testicular tissue of broiler breeders 

was sensitive tocyanide exposure in this study, through reduction in testicular weight and histological changes in 

seminifertubules. Since Differences were observed between birdstreated with V. sativa and the control group. 

The dose-response relationship in the differences in broiler breeder testicular tissue in this study suggests that 

these differences are real. Although the effects of V. sativa on poultry production have been studied previously 

(Farran, et al.2005,2007), but the testicular changes observed in the present study by HCN containing V. sativa 

were not manipulated before and so it is difficult to be comparable with other studies. Hydrogen cyanide 

induced many regressive changes in testicular histology with dystrophic alteration of the spermatogenic 

epithelium in other animals (NTP , 1993; Kamalu, 1993). Effects on male reproduction were severe in dogs 

(germ cell sloughing and degeneration, reduced spermatogenesis cycle) (Kamalu, 1993) and also observed in 

rats and mice (Farran, et al., 2007). Reproductive effects were observed in rats and mice ingesting, 

respectively,12.5 or 24.3 mg CN
–

/kg/day as sodium cyanide in the drinking water for 13 weeks. In male rats, 

decreases in the caudal epididymal weight, epididymis weight, testis weight, spermatid heads, and spermatid 

counts were noted, whereas in male mice, significant decreases in the epididymal and caudal epididymal 

weights were noted without changes in sperm parameters(11), Moereover, endpoints for male reproductive 

effects, including weights of the testis, epididymis, and cauda epididymis, counts of testicular spermatids, counts 

and motility of epididymal sperm, were evaluated only in rats exposed to 0 (control), 30, 100 or 300 ppm of 

NaCN in drinking water(ATSDR,2006).A reduction in the spermatogenic cycle, testicular germ cell sloughing 

and degeneration, and occasional abnormal cells were noted in dogs ingesting 1.04 mg CN
–

/kg/day as sodium 

cyanide in a rice diet or as the equivalent cassava (containing cyanide) diet. In contrast, no effects on 

reproductive organs were reported in hamsters exposed to cassava during gestation. These data suggest that 

subchronic exposure to low doses of sodium cyanide produce significant and adverse effects on the male 

LC 
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reproductive system. Similarly, in our study we observed the decrease of seminifer epithelium thickness and a 

decreases of relative weight of testes .Our findings, especially in his to pathological findings are compatible 

with report of some workers confirm the spermiotoxic effects of HCN in broiler breeder testes. Similarly, 

prolonged consumption of HCN by broiler breedres caused histological alterations of male reproductive organs. 

It is an urgent need to be replicate this study to further one in an attempt to elucidate other HCN containing V. 

sativa on sperm numbers, their motility and their possible deformities. 
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