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Abstract. This study aimed to evaluate injection of Japanese quail females Countrix japonica with 

nitro-glycerine (NTG) in blood cells and blood plasma biochemical parameters. In this study 72 

females of Japanese quail (45days age) used divided into three groups, three replicates for each 

one 8 females. Females injected subcutaneous once a week by 0.5 ml of NTG solution by 

dissolving 500 and 1000 mg of NTG per 100 ml sesame oil for Group1 (G1) and Group2 (G2) 

respectively while Group0 (G0) left without injection (as a control group). Blood collected from 

vascular one time every three weeks. Results showed a significant increasing (P≤0.05) in RBC 
count mean for G2 group compared with other treatments, while there is no significant differences 

in other blood cells parameters and no significant differences in blood plasma Aspartate 

aminotransferase (AST) and Alanine aminotransferase (ALT) concentrations for all groups 

compared with control.  

1.Introduction 
Nitroglycerin (C3H7N3O9) is a chemical compound known as glyceryl trinitrate or trinitroglycerine 
produced by reaction of glycerol with nitric acid (Liu, 2019). Nitroglycerine is soluble in alcohol and high 
nitrogen content (18.5%) (Jiangfang, 2001). It is possible that NTG is release to the environment from the 
military explosives and other sources of production might contain NTG causing leather effect to fresh 
water in vertebrates exposed to 17-18 mg/L of NTG (Lotufo, 2017). Bardai et al (2011) show that inovo 
injection of NTG make a poisoning effects by increasing mortality of quail embryos and decreased weight 
gain in the early developmental stage group.In medical community, NTG widely used as a vasodilator for 
angina treatment and cardiovascular pathologies (Burrows, 1989). NTG Half timework about two minutes 
inside body (Servent et al, 1989). Oplet et al (2016) show that NTG make activation of soluble Guanylate 
cyclase (sGC) and cGMP-mediated vascular vasodilator. NTG bio activation is producing high levels of 
reactive oxygen species (ROS) and reactive nitrogen species (RNS) such as hydroxyl (OH-), super oxide 
(O2-) (Hanafi et al, 2001) and Nitric oxide (NO) free radicals (Dungel et al. 2011). Nitric oxide in turn 
modulate molecules mediating communication between cells and signals inside it, helping vascular tone 
regulation and neurotransmission facilities (Crippen, et al, 2003). Therefore, NO action mediated tone of 
smooth muscle (Vanhoutte, 2018). NO produced from NTG is highly reaction and short-lived cytotoxic 
convert to Nitrite and Nitrate that more stable product (Qureshi, 2003; Severina et al, 2003). Causing a 
mitochondrial dysfunction via NO-independent pathway (Dungel et al. 2011). NO and ROS formatted 
from NTG make damaging in cell DNA and induce autophagy that protect cells from serious DNA 
damaging (Wang et al, 2015). Then causing Inhibition in mitochondrial respiration (Brown, 1999). 
Moreover, inducing ROS production from Mitochondria (Poderoso et al, 1999). Although negative effects 
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of NO produced from NTG, but play a cytotoxic effects during inflammatory responses (Crippen, et al, 
2003). By binding with bacteria metalloenzymes making a bacterial death by generating reactive 
compounds during oxidation and produce Nitrite and Nitrate (Lancaster, 1992).This study conducted to 
evaluate the effect of injection NTG in Japanese quails females as a biological model in blood cells 
parameters, AST and ALT concentration in blood plasma. 

2.Material and methods 
This study carried out in quail farm, Animal production department, College of agriculture, (Iraq) 
according to the protocol approved by the University of Anbar Ethics-Committee to study the effect of 
Japanese quail female's injection with NTG in blood picture and some biochemical parameters. 72 
females of Japanese quail used in this study (45 days age) divided into 3 treatments, 3 replicates for each 
one (8 females for each replicate). Females injected subcutaneous one time weekly for 6 weeks by 0.5 ml 
with nitroglycerine (NTG) solution by dissolving 500 and 1000 mg of NTG per 100 ml of sesame oil for 
treatments (T1 and T2) respectively while (T0) left without injection as a control group. Blood samples 
were collected from vascular for 2 times (every three weeks) the blood trait studied were Erythrocytes 
count (RBC), Leucocytes count (WBC) (Natt and herrick, 1952). Packed cell volume (PCV) (Archer, 
1965). Differential count for WBC (Shen and Patterson, 1983). Hetrophil to lymphocytes ratio (H/L). 
Aspartate aminotransferase (AST) and Alanine aminotransferase (ALT) (Reitman and Frankel, 1957).In 
this study complete random design (CRD) within three treatments, 3 replicates was used. Data analyzed 
by using GLM model procedure of SAS (Statistical analysis system) (SAS, 2001). Including NTG 
concentrations. Means for treatments compared by using Duncan's polynomial by using different 
significance levels to determine significant differences between the averages (Duncan, 1955). 
   
3. Results and Discussion 
In table (1) results, show a significant increasing (P≤0.01) in RBC for 5mg group compared with other 
groups in first test while, there is significant increasing (P≤0.05) 5 mg group compared with control group 
for mean test. There is no significant differences in WBC and PCV for all tests and means. 
 

Table (1) Effect of Nitroglycerine injection to Japanese quail females in blood cells parameters 
Test 1 

Nitroglycerine 
injection/ week RBC×105 WBC×103 PCV 

0 mg 126.27 B 3.83A 31.00 A 

2.5 mg 149.33 B 6.16 A 33.00 A 

5 mg 202.5 A 3.90 A 34.50 A 

SEM 12.37 0.81 1.43 

Mean 154.12 4.84 32.62 

Significant level 0.01 N. S. N. S. 

Test 2 

Nitroglycerine 
injection/ week RBC×105 WBC×103 PCV 

0 mg 200.50 A 6.06 A 35.00 A 
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2.5 mg 178.33 A 6.23 A 30.33 A 

5 mg 193.00 A 6.93 A 34.00 

SEM 11.89 0.86 1.04 

Mean 192.75 6.41 33.11 

Significant level N. S. N. S. N.S. 

Mean  

Nitroglycerine 
injection/ week RBC×105 WBC×103 PCV 

0 mg 114.50. B 3.28 A 27.16 A 

2.5 mg 164.33 AB 6.92 A 32.33 A 

5 mg 200.50 A 5.94 A 34.00 A 

SEM 16.36 0.75 2.44 

Mean 165.43 5.38 31.16 

Significant level 0.05 N. S. N. S. 

Letters refer to differences between rows   
SEM: standard error of means 
N. S.: No significant differences between columns   
 

Results in table (2) showed no significant differences between treatments in percentage of Lymphocytes, 
Monocytes, Heterophil, Eosinophil, Basophil and H/L ratio for all tests and means.  
 

Table (2) Effect of Nitroglycerine injection to Japanese quail females in WBC differentiation percentages 
Test 1 

Nitroglycerine 

injection/ week 

Lymphocytes 

% 

Monocytes 

% 

Hetrophil 

% 

Eosinophil 

% 

Basophil 

% 

H/L 

0 mg 55.27 A 1.68 A 6.48 A 28.92 A 3.75 A 0.12 A 

2.5 mg 55.33 A 2.33 A 8.33 A 27.00 A 7.00 A 0.18 A 

5 mg 66.80 A 2.51 A 6.03 A 20.11 A 4.53 A 0.09 A 

SEM 3.58 0.51 1.36 2.31 0.76 0.38 

Mean 58.17 2.13 7.06 26.00 5.16 0.13 

Significant level N. S. N. S. N. S. N. S. N. S. N. S. 

Test 2 

Nitroglycerine 

injection/ week 

Lymphocytes 

% 

Monocytes 

% 

Hetrophil 

% 

Eosinophil 

% 

Basophil 

% 

H/L 

0 mg 61.34 A 1.64 A 9.20 A 18.56 A 4.23 A 0.15 A 

2.5 mg 47.51 A 1.99 A 9.28 A 20.56 A 4.98 A 0.19 A 

5 mg 53.94 A 0.98 A 13.05 A 26.82 A 5.80 A 0,25 A 

SEM 3.54 0.24 1.32 9.76 0.63 0.03 

Mean 54.26 1.54 10.51 21.98 5.00 0.20 
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Significant level N. S. N. S. N. S. N. S. N. S. N. S. 

Mean  
Nitroglycerine 
injection/ week 

Lymphocytes 
% 

Monocytes 
% 

Hetrophil 
% 

Eosinophil 
% 

Basophil 
% 

H/L 

0 mg 58.30 A 1.66 A 7.84 A 23.74 A 3.99 A 0.13 A 

2.5 mg 51.42 A 2,16 A 8.80 A 23.78 A 5.99 A 0.17 A 

5 mg 57.60 A 1.49 A 10.30 A 25.92 A 5.11 A 0.18 A 

SEM 2.28 0.28 0.85 2.22 0.43 0.01 

Mean 55.55 1.80 8.81 24.30 5.02 0.16 

Significant level N. S. N. S. N. S. N. S. N. S.  N. S. 

SEM: standard error of means 
N. S.: No significant differences between rows   
In figure (1) and figure (2) results, show no significant differences in blood plasma aspartate 
aminotransferase (AST) and Alanine aminotransferase (ALT) concentrations between treatments 
compared with control group in all tests and means. 

  

Figure (1) Effect of Nitroglycerine injection to Japanese quail females in blood aspartate aminotransferase 
(AST) concentration 
 

The significant increasing in RBC may be due to the role of RBC as a powerful scavenger of endothelial 
cells derived NO (Khun, et al, 2017). RBC make to precipitate in NO metabolism mainly by limiting NO 
bioavailability. This explain the increasing in RBC as a response to increasing NO concentration 
produced from NTG in blood to limiting NO bioavailability in order to prevent oxidation in endothelial 
cells and other cells in body. NO make increasing in ROS formation (Wang et al, 2015 ; Saed et al, 2018  
). And excessive ROS production led to oxidative stress in cells (Förstermann et al, 2017; Farhan et al, 
2020). Reactive ROS and antioxidant defenses system cause an endothelium dysfunction (Incalza et al, 
2018).  In addition, Hemoglobin make inactivation signals of NO by binding oxygenated Fe++-heme 
metal center, which followed by subsequently with high reaction constant (Qureshi, 2003). 
 

TEST 1TEST 2MEAN

288.67 284 

386.33

269.33 

237.33 
253.33 

308.67 

344 326.33 

0 mg 2.5 mg 5 mg
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Figure (2) Effect of Nitroglycerine injection to Japanese quail females in blood Alanine aminotransferase 
(ALT) concentration 
 
Oxidation stressful like NO, ROS and NOS make elevation in liver enzymes activity (Cheraghi et al, 
2019). The non-significant differences in blood plasma AST and ALT concentrating mean that body did 
not impressed by increasing of oxidations stress. It may be as a cause of increasing in RBC count and its 
rule as an endothelium cells derived NO scavenger. NTG treatment did not affected generation of 
lymphocytes, Monocytes, Heterophil, Eosinophil and Basophil percentage. These results agree with 
(Shoker et al, 1997 ; Al-Bayar et al, 2020) who show that human nitric oxide did not affected 
Lymphocyte generation. In addition, H/L is a hematological indicator that support information about 
chronic stress in poultry (Siegel, 1995). In present study, results refers to no significant differences in H/L 
ratio between NTG treatments and control group that explain lack of stress resulted from treating with 
NTG or increasing in blood NO percentage. 
 

4. Conclusion 

NTG increase RBC significantly and did not effect on lymphocytes, Monocytes, Heterophil, Eosinophil, 
Basophil percentages, plasma AST and ALT concentration. In addition, chronic treatment with NTG did 
not induced chronic stress in Japanese quail.  
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