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ABSTRACT 
 

This study was designed to determine adverse effect of nitrite on some hematobiochemical 

parameters and egg production in laying hens. Sample from underground well water from 

different region in Sharkia province (Diarp Negm, Kafr Sakr, El Salhia and Zagazig) was 

examined for detection nitrite level. Analysis of water sample revealed presence of nitrite in 

level of 0.34, 0.013, 0.05 and 0.63 ppm nitrite in Zagazig, Diarp Negm, Kafr Saker and El 

Salhia Cities. A total of 60 laying hens (22 week age) were divided into 3 equal groups (20 of 

each). First group laying hens received one liter of water contains 1mg nitrite/liter for 30 day  

(control group), second group laying hens received one liter  of water contains 4mg nitrite/lite 

for 30 day and third group laying hens received one liter of water contains 8mg nitrite/lite for 

30 days. At 1st day post supplementation three blood samples were collected from 5 birds for 

hematobiochemical study. Hens received one liter of water contains 4mg sodium nitrite/liter 

drinking water for 30 days showed non-significant reduction in RBCs, Hb, PCV, MCHC, 

WBCs, lymphocyte, Phagocytosis, total protein, albumin, globulin and egg production and 

Calcium beside insignificant increase in MCV, MCH, Platelet count, heterophils, AST, ALT, 

ALP, uric acid and creatinine. Meanwhile hens received one liter of water contains  8 mg 

nitrite/liter show significant reduction in RBCs, Hb, PCV, MCHC, WBCs, lymphocyte, 

Phagocytosis, total protein, albumin, globulin, egg production%, egg weight, Shell thicknes, 

Egg shell weight and Calcium beside significant increase in MCV, MCH, Platelet count, 

heterophils, AST, ALT, ALP, uric acid and creatinine. Residues of nitrite in liver and kidney 

beside its dose dependent laying hens received one liter of water contains 0.1% sodium nitrite 

showed normal histological structures in all body organs (liver, Kidney and spleen) but laying 

hens received one liter of water contains 4% and one liter of water contains 8% sodium nitrite 

showed moderate to severe lesion in liver, Kidney and spleen. It could be concluded that high 

nitrite in water induce alterations in hematobiochemical parameters and egg production as 

well as pathological lesions. So, it is recommended not use water contains high level of nitrite 

in laying hens farms. 
Key words: Water Pollution by Nitrite – Hematololgy- Biochemistry– Egg production-Laying hens. 

 

 

INTRODUCTION 
 

Water is vital to life of the organism 

that    water   content   of    the     body     be  
__________________________________________ 
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maintained, an animal will die more rapidly 

if deprived of water than if deprived of food 

(Mc Donald et al., 2002). Water help to 

maintain homeostasis and control pH, 

osmotic pressures and other functions 

necessary for life (Scott et al., 1982). 

Environmental pollution is deleterious of 

biological life. Chemical Pollution 

http://www.aun.edu.eg/
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(pesticides, heavy metals, organic 

compounds, toxic gases and fumes) widely 

spread and threatens biological balance 

(Forstner and Wittman, 1983). Pure water 

does not exist in nature (Jennings et al., 

1996). Water pollution is one of world 

problems, which results from increased 

population growth, urbanization and 

industrialization (Ma et al., 2009). Rain 

water collect impurities while passing 

through air, dangerous products from 

industry and agriculture reaches the rivers, 

lakes, and underground water (Salem et al., 

2000). 
 

Sodium nitrite is important antimicrobial, 

flavoring, coloring and preservative agent 

in meat. Nitrite may cause 

methemoglobinemia (Gihan et al., 2014). 

Nitrite is formed naturally by nitrogen cycle 

during process of nitrogen fixation and 

possess mutagenic, teratogenic and 

embryotoxic. Two main nitrite salt forms 

occur, sodium and potassium nitrite (Atef et 

al., 1991). Nitrite is a natural body 

constituent and is important for biological 

functions (Jensen, 2007) which performs a 

major role in immunology (Lundberg et al., 

2008). High levels of nitrite is considered a 

toxic as it can bring about physiological 

disturbances effects upon health, including 

impairment of reproductive function, 

endocrine disturbances and  hepatorenal 

toxicity (Abu Aita and Mohammed 2014). 

Nitrite toxicity may be attributed to its 

potency to produce oxidative stress (Ansari 

et al., 2015). Low levels of nitrite may play 

a potential role as an antioxidant and has 

several health benefits (McNally et al., 

2016). 
 

Nitrites are used as human food additives 

mainly for production of specific flavor and 

for preservation of meat products. Several 

organic nitrites have been used clinically 

but only inorganic nitrites of therapeutic are 

sodium nitrite (Heibashy and Abd El 

Moneim, 1999). Nitrites and nitrates are 

environmental pollutants present in food 

and water and it is suggested that they may 

contribute to the etiology of liver and 

kidney diseases and problems related of 

immunity in domestic fowls (Ibrahim et al., 

1999). 
 

The objective of this study is to determine 

the effect of Nitrites on egg production, 

blood picture and blood biochemistry in 

laying hens and associated with 

pathological change. 
 

MATERIALS AND METHODS 
 

Water samples and Chemical analysis                                       

Underground well water samples (one liter 

of water) from Zagazig, Diarp Negm, Kafr 

Sakr and El Salhia Cities areas were 

collected for detection of Ph calculated by 

jenway apparatus (pH meter) model number 

3510. Nitrite was determined used 

spectrophotometer model 690 according to 

Haimin et al. (2016). Total dissolved solid 

were analyzed according (APHA, 1999) 

and calculated according to equation 
 

W1-W2 X10 

Where W1 weight of empty flask 

W2 weight of flask after heating with 100ml 

water untill boiling then evaportatd all 

water and remining salt only 
 

Birds and Experimental design 

About 60 laying hens, 22 week age were 

divided into 3 equal groups (20 each). First 

group hens received one liter of water 

contains 1mg nitrite/liter drinking water for 

30 day (control group), second group hens 

received one liter of water contains 4mg 

nitrite/liter drinking water for 30 day  

(Safary and  Daneshyar, 2012) and third 

group hens received one liter of water 

contains 8mg nitrite/liter drinking water for 

30 day with (Eman and Fahm 2006). 
 

Blood samples 

At 1st day post supplementation 5 laying 

hens from each group were selected and 

three blood samples were collected. 
 

First sample was taken on tube contain 

EDTA for estimation blood picture (Jain, 

1993). 
 

Second sample was taken in tube contain 

heparin for estimation phagocytosis 

Heparinized blood samples used for 

phagocytosis assay:- 

https://link.springer.com/article/10.1007/s11356-020-07901-6#ref-CR38
https://link.springer.com/article/10.1007/s11356-020-07901-6#ref-CR50
https://link.springer.com/article/10.1007/s11356-020-07901-6#ref-CR2
https://link.springer.com/article/10.1007/s11356-020-07901-6#ref-CR8
https://link.springer.com/article/10.1007/s11356-020-07901-6#ref-CR54
https://www.ncbi.nlm.nih.gov/pubmed/?term=Safary%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25049524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daneshyar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25049524
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a. Separation of Peripheral Blood 

Mononuclear Cells (PBMC) using 

ficollplaque density gradient was carried 

out (Boyum, 1986 and Godeeris et al., 

1986). 

b. Phagocytic assay (Wilikinson, 1976). 

c. Measurement of phagocytic activity of 

Peripheral Blood Monocyte (PBM) 

using Candida albicans was performed 

(Anthony et al., 1985 and Chu and 

Dietert, 1989). 

d. Evaluation of phagocytic activity 

(Wilikinson, 1976). 
 

Third samples was taken without 

anticoagulant for estimation (AST and 

ALT) (Ritman and Frankle 1957), ALP 

(John 1982), total protein (Doumas et al., 

1981), albumin (Bauer, 1982), globulin 

(Kapale, 2008), uric acid (Coalombe and 

Faurean 1963), creatinine (Husdan and 

Roporpot, 1968) and calcium (Gindler 

1972) 
 

Egg production, egg weight and Shell 

thickness 

Egg produced by each groups were 

collected during and 1stmonth post 

supplementation for recorded egg 

production% and egg weight and Shell 

thickness (Summers et al., 1976). 
 

Examination 

Specimens were taken from liver, kidneys, 

intestine, spleen and bursa of the sacrificed 

duckling and directly fixed in 10% neutral 

buffered formalin. Five-micron thick 

paraffin sections were prepared stained with 

hematoxylin and eosin and examined 

microscopically (Bancroft and Gamble, 

2002). 
 

Measurements of tissue nitrite in liver 

and kidney 

Residues of nitrite in liver and kidney were 

determined according method described by 

(Carlstrom et al., 2010) 
 

Statistical analysis 

Statistical analysis was performed using 

analysis of variance (ANOVA). Duncan's 

Multiple Range Duncan, (1955) was used to 

determine differences among treatments 

mean at significance level of 0.05. Statistics 

were run using SPSS program (SPSS 2004) 
 

RESULTS 
 

Analysis of  underground well waters from 

different region in Sharkia Province 

revealed levels of PH, total dissolved solid 

and nitrite in Diarp Negm were 8.28, 608 

and 0.013, Kafr Sakr 8.46, 207.25, 0.05, El 

Salhia, 8.69, 722.5, 0.63 and Zagazig, 9.85, 

1764.33, 34 ppm respectively table (1). 
 

The obtained results for some egg 

parameters were summarized in table (4). 

The results revealed laying hens received 

one liter of water contains 8mg sodium 

nitrate/liter drinking water decreased egg 

production%, egg weight, shell thickness 

and shell weight. 
 

Hens received one liter of water contains 

4mg sodium nitrite/liter drinking water for 

30 days showed non-significant reduction 

in RBCs, Hb, PCV, MCHC, WBCs, 

lymphocyte, Phagocytosis, total protein, 

albumin, globulin and egg production and 

Calcium beside insignificant increase in 

MCV, MCH, Platelet count, neutrophils, 

AST, ALT, ALP, uric acid and creatinine. 

Meanwhile hens received one liter of water 

contains  8 mg nitrite/liter show significant 

reduction in RBCs, Hb, PCV, MCHC, 

WBCs, lymphocyte, Phagocytosis, total 

protein, albumin, globulin, egg 

production%, egg weight, Shell thickness, 

Egg shell weight and Calcium beside 

significant increase in MCV, MCH, Platelet 

count, neutrophils, AST, ALT, ALP, uric 

acid and creatinine table(3). 
 

Residues of nitrite in liver and kidney is 

dose dependent, Table (5) showed that the 

nitrite residues were detected in high levels 

in kidney more than liver post 

administration. 
 

Gross pathological lesion appeared in 

laying hens received one liter of water 

contains  0.1% sodium nitrite showed liver, 

Kidney and spleen normal histological 

characterization of different structures but 

laying hens received one liter of water 

contains  4% and one liter of water contains 
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8% sodium nitrite showed sever lesion in 

liver, Kidney and spleen. 

Residues of nitrite in liver and kidney is 

dose dependent, Table, (5) showed nitrite 

residues were detected in high levels in 

kidney more that liver post 

supplementation. 
 

Sodium nitrite in dose 1mg/liter water 

showed normal histological structures of 

different organ. Liver, portal area, 

hepatocytes were seen small masses around 

central veins. a few round cells were seen 

as a natural immune response around portal 

area (Fig. 1 A, B) Kidney showed normal 

nephron, including tubular structures, Uri 

nephric duct and avian glomeruli. The 

stromal and vascular structures were 

apparently normal. (Fig.1C, D). Spleen 

showed normal white and red pulp with 

central arteriole, germinal centers and red 

pulp sinusoids with their reticulio-

endothelial linings. (Fig.1 E, F) 
 

Hens received one liter of water contains 

4mg sodium nitrite /liter show: Liver 

dilated, congested poenrtal blood vessels, 

moderate biliary proliferation, portal round 

cells aggregations and predominance of 

eosinophils in some areas (Fig 2. A,B). 

Scale bars 50 um, 25um Kidney (Fig 2. C, 

D). Renal vascular congestion, tubular 

degeneration, focal tubular hyperplasia and 

focal glomerular endothelial cellular 

proliferation. Scale bars 50 um, 25 um. 

Spleen (Fig. 2. E, F). Moderate germinal 

centers hyperplasia and peri-arteriolar 

sheath lymphoid proliferation with a normal 

structurally organized Red pulp. Scale bars 

50 um, 25 um 
 

Hens received one liter of water contains  8 

sodium nitrite/liter Liver show hepatic 

portal round cells aggregations, biliary 

proliferative hyperplasia with focal 

metaplastic change together with portal 

Fibroplasia and infiltration of eosinophils. 

Interstitial round cells aggregations, 

eosinophils infiltration and hepatocellular 

degeneration and individual cellular 

apoptosis. (Fig. 3 A, B). Kidney. Show 

peri-vascular edema, intestinal hemorrhages 

perivascular and interstitial round cell 

aggregations and renal tubular degeneration 

with focal necrotic changes (Fig.3 C, D). 

Spleen showed germinal centers 

hyperplasia and peri-arteriolar sheath 

lymphoid proliferation, diffuse replacement 

of red pulp by mature and immature 

lymphocytic and eosinophils infiltration. 

(Fig.3 E, F). 
 

Table (1): Analysis of underground well water in different centers in Sharkia Governorate (n=5). 

Centers Zagazig Kafr Sakr El Salhia Diarp Negm 

PH 9.85±0.87 8.46±0.98 8.69±0.79 8.28±0.83 

Total dissolved  solid 1764.33±3.18 207.25±2.37 722.5±3.94 608±2.58 

Nitrite(ppm) 0.34±0.05 0.05±0.004 0.63±0.12 0.013±0.006 
 

Table (2): Effect of sodium nitrite on blood picture and phagocytosis in laying hens (N=5) 

Groups 1mg nitrite 4mg nitrite 8mg nitrite 

E
ry

th
ro

g
ra

m
 

)6RBCs(×10 4.20±0.65a 3.90±0.65a 2.52±0.65b 

Hb(g/dl) 9.40±0.92a 8.60±0.65a 6.00±0.92b 

PCV (%) 27.78±2.14a 26.74±0.65a 19.24±2.14b 

B
lo

o
d

 in
d

ic
es

 

MCHC(%) 35.94±1.21a 35.57±0.65a 32.77±1.21b 

MCH(Pg) 27.63±1.20b 28.48±0.65b 30.53±1.20a 

MCV(FL) 31.85±1.12b 33.22±0.65b 36.22±0.65 

Platelet (103/cmm) 268.23±2.14b 269.45±0.65b 284.18±2.14a 

le
u

k
o

g
ra

m
 

 

/cm3Total WBCs count 10 9.21±0.41a 8.51±0.23a 9.21±0.43a 

D
if

er
en

ti
al

 

co
u

n
t 

%
 

Heterophils 28.03±0.39b 51.03±0.26a 39.23±0.21a 

Lymphoyte 52.12±0.23a 51.03±0.26a 48.06±0.42b 

Eosinophils 3.11± 0.19a 2.15±0.21a 2.03±0.11a 

Basophils 3.20± 0.16 a 2.03±0.26a 1.07±0.27b 

Monocyte 13.41±0.21b 13.41±0.21b 8.08±0.18a 

Phagocytosis (%) 22.32±0.33a 21.42±0.40a 19.61±0.34b 
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Table (3): Effect of sodium nitrite on liver and kidney functions in laying hens (n=5) 
Groups 1mg nitrite/liter 4mg nitrite/liter 8mg nitrite/liter 

L
iv

er
 f

u
n

ct
io

n
 

 
Liver 

enzymes 

(u/l) 

ALT 18.34± 0.89b 19.18± 0.95b 25.09± 0.89a 

AST 53.18±0.78b 55.34±0.98b 59.18±0.78a 

ALP 31.21±0.88b 31.21±0.88b 37.26±0.98a 

Protein 

picture 

(gm/dl 

T. protein 5.54±0.42a 5.08±0.21a 3.69±0.52b 

Albumin 2.99±0.45a 2.78±0.33a 2.15±0.28b 

Globulin 2.55±0.32a 2.30±0.40a 1.54±0.21b 

A/G ratio 1.17±0.28b 1.21±0.38ab 1.40±0.23a 

Kidney 

function 

(mg/dl) 

Uric acid 7.23±0.72b 7.99±0.47b 9.41±0.55a 

Creatinine 1.02±0.21b 1.52±0.42b 2.13±0.27a 

Calcium 19.42 ± 0.89a 18.67 ± 0.91a 14.18 ± 0.79b 
 

Table 4: Effect of sodium nitrite on egg production%, and egg characters in laying hens (n=5) 
Groups 1mg nitrite/liter 4mg nitrite/liter 8mg nitrite/liter 

egg 

production% 

During suppl 78.21 ±1.98a 77.26±1.56a 69.31±1.87b 

month post supplst1 78.86 ±1.44a 77.98±1.80a 57.60±1.36b 

Egg 

weight(gm) 

During suppl 55.11±1.03a 53.42±1.31a 50.10±1.41b 

month post supplst1 55.08±1.12a 54.13±1.22a 52.12±1.21b 

Shell 

thickness(gm) 

During suppl 28.2±1.03a 26.13±1.13a 23.14±1.07b 

month post supplst1 28.14±1.12a 27.35±1.18a 26.89±1.29a 

shell weight 

(gm) 

During suppl 7.37 ± 0.34a 7.03 ± 0.28a 6.87 ± 0.52a 

month post supplst1 7.04 ± 0.29a 7.01 ± 0.38a 6.68 ± 0.28a 

During suppl=month post  stDuring supplementation       1st month post suppl.= 1 

supplementation 
 

Table 5: Nitrite residue in liver and kidney (mg/kgm) in laying hens (n=5) 

Groups 1mg nitrite/liter 4mg nitrite/liter 8mg nitrite/liter 

Liver 00 00 30.18±1.59 

Kidney 00 0.59±0.17 48.43±1.40 

 

 
Fig. 1: Hens received one liter of water contains 1mg sodium nitrite /liter drinking water show 

 

Liver (A,B). Normal histological of different structures, including portal area (triads) (PA, arrow), hepatocytes 

(HC, arrow) which are seen as an a small masses around the central veins. a few round cells are seen  as a natural 

immune response around the portal area (PA, arrow). Scale bars 50 um, 25 um. Kidney (C,D). Normal 

histomorphology of the nephron unites, including the tubular structures (RT, arrow), uri-nephric duct and avian 

glomeruli (GL, arrow). Scale bars 50 um, 25 um. Spleen (E,F). Apparently normal whit (WP, arrow) and red 

pulp (RP, arrow) with a keeping features of the central arteriole (CA, arrow), germinal centers (GC, arrow) and 

red pulp sinusoids with their reticulio-endothelial linings. Scale bars 50 um, 25 um. 
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Fig. 2: Hens received one liter of water contains 4mg sodium nitrite /liter drinking water show 

 

Liver (A, B). Dilated, congested portal blood vessels (PBV, arrow), mild to moderate biliary 

proliferation (BP, arrow), portal round cells aggregations (RCA, arrow) with a predominance of 

eosinophils (EO, arrow ) in some areas are seen . Scale bars 50 um, 25 um. 

Kidney (C, D). Renal vascular congestion (RVC, arrow), tubular degeneration (TD, arrow), focal 

tubular hyperplasia (TH, arrow) and focal glomerular endothelio -mesangial cellular proliferation (GP, 

arrow) are seen. Scale bars 50 um, 25 um. 

Spleen (E, F). A reactive mild to moderate germinal centers hyperplasia (GCH, arrow) and peri-

arteriolar sheath lymphoid proliferation (LP, arrow) are observed with a normal structurally organized 

Red pulp (RP, arrow). Scale bars 50 um, 25 um. 

 

 
Fig. 3: Hens received one liter of water contains 8 mg sodium nitrite /liter drinking water show 

 

Liver. Demonstrated characteristic marked hepatic histopathologic changes as portal round cells 

aggrega-tions (RCA), biliary proliferative hyperplasia (BP) with focal metaplastic change (MT) 

together with portal Fibroplasia and infiltration of eosinophils. Marked interstitial round cells 

aggregations, eosinophils infiltration and hepatocellular degeneration and individual cellular apoptosis 

were also encountered. (Fig.3 A, B). Kidney. Histopathological changes were marked in this group; 

there were perivascular edema (PVE), intestinal hemorrhages (IH) perivascular and interstitial round 

cell aggregations (RCA) and renal tubular degeneration (RTD) with focal early necrotic changes. 

(Fig.3 C D). Spleen germinal centers hyperplasia (GCH) and peri-arteriolar sheath lymphoid 

proliferation (LP) together with focal or diffuse replacement of red pulp by mature and immature 

lymphocytic, eosinophils infiltration was encountered. 
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DISCUSSION 

 
Analysis of underground well water from 

different region in Sharkia Province revealed 

levels of PH, total dissolved solid and nitrite in 

Diarp Negm were 8.28, 608 and 0.013, Kafr 

Sakr 8.46, 207.25, 0.05, El Salhia, 8.69, 722.5, 

0.63 and Zagazig, 9.85, 1764.33, 34 ppm 

respectively. The lowest level of these 

parameters were present in underground well 

water in Diarp Negm followed by Kafr Sakr 

then El Salhia but high levels of these 

parameters were present in underground well 

water in Zagazig city (Table 1). Same result 

was recorded by (Talha et al., 2008) stated that 

Physical, and chemical properties (Phvalues, 

total dissolved solid and nitrite) were increased 

in well water due to pollution. Presence and 

increased concentration of nitrite in 

underground water well is correlated to high 

industrial and agriculture wastes (Jennings et 

al., 1996). 

 
The results of this study revealed that hens 

received one liter of water contains 4mg sodium 

nitrite/liter drinking water for 30 days showed 

non-significant reduction in RBCs, Hb, PCV, 

WBCs,  lymphocyte, Phagocytic activity, total 

protein, albumin, globulin and egg production 

beside insignificant increase in MCH, MCHC, 

platelet count, AST, ALT, ALP, uric acid and 

creatinine and significant increase heterophils,. 

Same change in egg production was observed 

by Atef et al. (1991) in laying hens. Laying 

received 4 mg sodium nitrate/liter water 

reduced in egg production and blood chemistry 

(Safary and  Daneshyar, 2012). 

 
Results of the present study indicate that laying 

hens received one liter of water contains  8mg 

sodium nitrite/ liter drinking water for 30 days 

showed insignificant reduction in WBCs beside 

significant reduction in RBCs, Hb, PCV, 

MCHC, lymphocyte, Monocyte eosinophils, 

basophils Monocyte and Phagocytic activity 

coupled with increase in Platelet count, MCV 

MCH, hetetrophils (table, 2 and 3). This 

observation was previously recorded by 

Kundsen and Jensen (1997) who reported that 

nitrite induce decrease in RBCs Hb PCV and 

WBCs. This reduction in erythrogram may be 

due to fragility of erythrocytes induced by 

nitrite (Atef et al., 1991). The decrease in 

leukocytic count post using sodium nitrite may 

be due to failure of hematopoietic tissues to 

produce new leukocyte (Tan et al., 1992). 

Reduction in blood picture parameters may be 

due to Oxidative damage of RBCs and lysis or 

shrinkage of erythrocytes in the blood (Beaupre 

and Schiffman, 1994). Similar findings were 

reported by Diazi et al. (1995) in chickens 

exposed to nitrite. Reduction of Hb level may 

be due to nitrites convert the ferrous ion of 

hemoglobin to ferric ion (Ganong, 1997). Our 

data clearly reinforced by those obtained by 

Abuharfeil et al. (2001) reported that mice 

received sublethal doses of sodium nitrite in 

drinking water for 21 days revealed significant 

decrease in dose-dependent in WBCs, 

lymphocyte % and Phagocytosis coupled with 

increase in neutrophil count. Mice received 25 

to 100 mg sodium nitrite orally for 21 day 

induced dose dependent decrease of 

lymphocyte (Chow and Hong, 2002). Our 

results came in agreement with (Eman and 

Fahmy 2006 and Eman et al., 2008) stated that 

sodium nitrite induced significant decrease in 

RBCs, Hb, PCV and WBCs in rats. Our data 

clearly reinforced by those obtained by 

Gluhchevaa et al. (2012) who concluded that 

rats received sodium nitrite showed 

significantly decrease in RBCs, Hb, PCV 

coupled with significant increase in MCH and 

MCHC. Our results were supported by Abu 

Aita and Mohammed (2014) stated rats received 

sodium nitrite showed significant decreases in 

RBCs, Hb, PCV, WBCs, MCHC and increase 

MCV. Nitrite causes methemoglobinemia and 

reduction in hemoglobin (Gihan et al., 2014). 

Our data is agreed with Azab et al. (2015) 

found that Guinea pigs received 80 mg/kg body 

weight sodium nitrite daily for 35 days showed 

significant reduction in RBCs, Hb, PCV and 

WBCs, MCH, MCHC beside increase in MCV. 

Sodium nitrate induces decrease in RBCs, Hb, 

PCV and WBCs, lymphocyte and increase in 

neutrophils (Ashmore et al., 2016 and Khaled et 

al., 2019). 

 
In the current work, it has been found that 

laying hens received one liter of water contains 

8 mg sodium nitrite /liter drinking water for 30 

days revealed significant decrease in total 

protein, albumin and globulin (Table 3). Nearly 

smilar results were recorded by Ibrahim et al. 

(1999) mentioned that nitrate toxicity in duck 

revealed significant decrease in total protein, 

albumin and globulin. Another explanation for 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4093034/#b3-ajas-25-11-1611-17
https://www.ncbi.nlm.nih.gov/pubmed/?term=Safary%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25049524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daneshyar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25049524
https://pubmed.ncbi.nlm.nih.gov/?term=Abuharfeil+N&cauthor_id=11267704
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reduction of total protein, albumin and globulin 

come from Salama et al. (2013) who stated that 

Sodium nitrite-induced hepatic damage by 

intensification of oxidative stress and DNA 

damages and inhibition of mitochondrial 

function leading to reduction of albumin.  

Similar result was recorded previously by Eman 

and Fahmy (2006) and Eman et al. (2008) in rat 

received of sodium nitrite. The obtained results 

agree with those reported by Hassan et al. 

(2009) and Gihan et al. (2014) who stated that 

Guinea pigs exposed to sodium nitrite were 

significantly decreased serum total proteins, 

albumin, and globulin concentration. Reduction 

in total protein, albumin and globulin may be 

due to toxic effect of nitrite inducing impaired 

albumin synthesis by damaged liver cells 

(Abdel-Rahman et al. 2018). Also, Nagla et al. 

(2020) reported that adult rats received sodium 

nitrite induces dose dependent decrease serum 

total protein, albumin and globulin levels. 

 
The obtained results for serum liver enzymes 

summarized in table, (3) revealed a significant 

increase AST, ALT, ALP, uric acid and 

creatinine beside reduction in calcium level in 

laying hens received one liter of water contains 

8 mg sodium nitrite/ liter drinking water for 30 

days. Our results go hand in hand with those 

reported by Eman and Fahmy (2006) and Eman 

et al., (2008) stated that sodium nitrite induced 

increase in liver enzymes in rats. Elevation in 

uric acid and creatinine is due to kidney injury 

(El-Sheikh and Khalil, 2011). Nearly similar 

findings were reported by Safary and  

Daneshyar (2012) they found that liver enzymes 

were increased and reduction in calcium level 

in serum of laying hens received sodium nitrite. 

Similar result was recorded previously by Imam 

and Mohammed (2013) stated that sodium 

nitrite induced liver damage and increase AST, 

ALT and ALP in rats. Our results were 

recorded by Mohammed et al.  (2014) and 

Gihan et al. (2014) stated that nitrite significant 

increase in AST, ALT and ALP in rats. 

Elevation in liver enzymes may be due to toxic 

impacts of nitro so-compounds formed in acidic 

environment of the stomach causing severe 

hepatic necrosis (Abdel-Rahman et al., 2018). 

In the same direction, Jeppe et al. (2018) 

observed that sodium nitrite impaired renal 

function, and increased uric acid and creatinine. 

Nitrite induces significant increase AST, ALT, 

ALP, uric acid and creatinine (Nagla et al., 

2020). 

The obtained results for some egg parameters 

were summarized in table (4). The results 

revealed laying hens received one liter of water 

contains 8mg sodium nitrate/liter drinking 

water decreased egg production%, egg weight, 

shell thickness and shell weight. Layers 

received water high in nitrite produced 

significant decreased in egg production% and 

egg weight and shell thickness (Talha et al., 

2008). 

 
Residues of nitrite in liver and kidney beside its 

dose dependent, Table, (5) showed that the 

nitrite residues were detected in high levels in 

kidney more than liver post supplementation. 

The obtained results nearly coincide with those 

reported by Kohn et al. (2002) who mentioned 

nitrite excretion rapidly in urine. These results 

agreed with Lee et al. (2018) reported that 

nitrite were detected in high levels in kidney 

than liver and this may be due to nitrite 

excreted though urine. 

 
The main gross pathological lesion appeared in 

laying hens received one liter of water contains 

0.1% sodium nitrite showed liver, Kidney and 

spleen normal histological characterization of 

different structures but laying hens received one 

liter of water contains 4% and 8% sodium 

nitrite showed modert to sever lesion in liver, 

Kidney and spleen. Same gross pathological 

lesion was observed previously in mice 

received sodium nitrite (Sadiq et al., 2018).  

Goats received 4 mg potassium nitrite/kg b. wt 

orally for 32 days caused dilatation of central 

vein and sinuso-ids, degenerative changes in 

periaciner zone, beside hyperplasia, 

hypertrophy and detachment of epithelium 

lining of bile duct with mononuclear cell 

infiltration (Mondal et al., 1999 and Kohn et 

al., 2002). Pathological finding in our work 

revealed severe lesion in laying hens received 

one liter of water contains 8mg sodium nitrate 

/liter drinking water but laying hens received 

one liter of water contains 4mg sodium 

nitrate/liter drinking water lesions were mild. 

Same pathological changes in rat liver (Hakkı et 

al., 2009) received sodium nitrite. Sodium 

nitrate induced shrinked glomerular tuft, 

degeneration of some tubules and epithelial 

lining cells. Formation of focal fibrosis and 

infiltrated with a number of inflammatory cells. 

Liver showed hydropic degenerated 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Safary%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25049524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daneshyar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25049524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daneshyar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25049524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarhan%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25183945
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hepatocytes, necrotic areas infiltrated with a 

number of inflammatory cells (Sanaa and 

Mahmoud 2012). The previous observations 

were supported by Hasan et al.  (2014) found 

that sodium nitrite induced degenerative 

changes in liver, kidney and spleen in mice. 

Same pathological lesions were reported by 

(Lee et al., 2018) in dogs received nitrite. 

Pathological changes observed in liver and 

kidney post using sodium nitrite may be due to 

reactive oxygen and nitrogen species produced 

by nitrite (Sherif and Al-Gayyar 2015). Same 

pathological lesions were reported by Nagla et 

al. (2020) in rats received sodium nitrite. 

 
From the previously mentioned results it could 

be concluded that, high levels of nitrite induce 

alterations in some hematobiochemical 

parameters, egg production and induce many 

pathological lesions. So, not use water contains 

high levels of nitrite in laying farms. 
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الدراسه هو معرفه تاثير النيتريت فى مياه االبار الجوفيه على انتاج البيض وتغيير فى صوره الدم وبعض  هالهدف من هذ

رقية شالقياسات البيوكيميائية فى مزارع الدواجن البياضة. تم تجميع عينات مياه االبار الجوفيه فى مناطق مختلفة بمحافظة ال

 phوفيه فى تلك المناطق كانت جالصالحية(. بتحليل عينات المياه وجد ان مياه االبار ال –ديرب نجم –صقركفر  –)الزقازيق

جزء فى المليون وفى منطقة كفر صقر  020.0 -808 -82.8ائبة والنيتريت فى منطقة ديرب نجم  ذونسبة المواد الصلبة ال

  -8282وفى منطقة الزقازيق  0280 -22...  -8288 جزء فى المليون وفى منطقة الصالحيه 0202 -0.2.2.  -82.8

 ..ضة عمرها حوالى ادجاجه بي 80م  عدد اجزء فى المليون على التوالى. في هذه الدراسة تم أستخد .020 -8.200..

م مج .دجاجة. المجموعه االولى دجاج يتم اعطائة  0.هم إلى ثالث مجموعات متساوية يحتوى كال منها على ماسبوع تم تقسي

لتر من مياه الشرب لمدة /مجم نيتريت .يوم متتاليه المجموعة الثانيه  دجاج يتم اعطائة  00لتر من مياه الشرب لمدة /نيتريت 

يوم متتاليه عند اليوم  00لتر من مياه الشرب لمدة /مجم نيتريت  8يوم متتاليه بينما المجموعة الثالثة  دجاج يتم اعطائة  00

جاجة لدراسة تاثير ددجاجة من كل مجموعة وتم أخذ ثالث عينات دم  من كل  2االول  من نهاية اعطاء النيتريت تم ذبح عدد 

 النيتريت على  صورة الدم وبعض الوظائف البيوكيميائية وقوة اللتهام والقتل

 نقص غير معنوي فى العدد الكلى حدوث لتر من مياه الشرب أدى إلى/ملجم  ., .النيتريت بجرعتى  وأظهرت النتائج أن

، الخاليا الليمفاويه, قوة اللتهام ,البروتين  ,MCHC الدم الحمراء, الهيموجلوبين, حجم كرات الدم المرصوصة لكرات

البيضاء وزيادة غير الدم  لكرات عنوى فى العدد الكلىالكلى,الزالل, الجلوبيولين انتاج البيض والكالسيوم مصحوبا بنقص م

 MCV, MCH ,الصفائح الدموية  ,تيز القاعدىاالفوسف ,فيريزسناامينوتر سبرتيتاال ,انسفيريزامينوتر نينمعنوية فى اال

 أدى إلى بالشرلتر من مياه /ملجم  8النيتريت بجرعتى  حمض اليوريك والكرياتينين  بالمقارنه بالمجموعة الضابطة. ولكن

 العدد الكلى, ,MCHC الدم الحمراء, الهيموجلوبين, حجم كرات الدم المرصوصة لكرات نقص معنوي فى العدد الكلى حدوث

ة سمك القشرة ضالبيضاء، الخاليا الليمفاويه, قوة اللتهام ,البروتين الكلى,الزالل, الجلوبيولين انتاج البيض وزن البي الدم لكرات

 اسبرتيت ,انسفيريزامينوتر االنين,   ,MCV, MCHوالكالسيوم مصحوبا بزيادة معنوية فى الصفائح الدموية,ووزن القشرة 

الكليتين اكثر من الكبد فى بقايا النيتريت كانت موجودة  .حمض اليوريك والكرياتينين  الفوسفتيز القاعدى, ,فيريزسناامينوتر

 .وكانت نسبة وجود البقايا تبعا للجرعة

لتر /مجم .باثولوجية ولكن النيترايت بجرعه  اتلتر من مياه الشرب ادى الى عدم وجود اى تغير/مجم  ., .النيترايت بجرعه 

لتر من /مجم 8باثولوجية  متوسطة فى الكبد والكلى والطحال ولكن النيتريت بجرعة  اتمن مياه الشرب ادى الى وجود تغير

 لوجية شديدة فى الكبد والكلى والطحال.باثو اتمياه الشرب ادى الى وجود تغير

ة ضوخالصة هذه الدراسة أن استعمال المياه الجوفيه التى تحتوى على نسبه مرتفعه من النيتريت فى مزارع الدواجن البيا

فى تؤدى الى تقليل انتاج البيض وتغيير فى صوره الدم وبعض الوظائف الحيويه. لذلك من المهم عدم استخدام المياه الجوفيه 

 .بها النيتريت بها وتكون فى الحدود المسموح ةة اال بعد قياس نسبضمزارع الدواجن البيا
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