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Pollutants play a key role in the development and distribution of aquatic 
creatures, and hormonal and haematological measures are the most 
widely used stress indicators for gauging the health of local geese. In this 
work, some physical and chemical parameters were estimated from 2 
regions in Basrah province, from region of Al-Qurnah and the other region 
Shatt-AL-Arab district. An attempt has been made to investigate the 
stressors pollutant impact on haematological [Differential leucocyte count 
(DLC), White Blood Cell count (WBC), Haemoglobin (Hb), Red Blood cell 
count (RBCs) and Packed Cell Volume (PCV)] and hormonal 
(Estrogen,Progestron and Cortisol) and biochemical (glucose and profile 
of lipid) parameters of local geese.   Physical and chemical variables were 
shown to significantly reduce RBC, Hb, PCV, and WBC counts when 
exposed to natural stresses. When inspected under a microscope, DLC 
showed a decrease in lymphocytes, monocytes, eosinophils, and basophils, 
and a rise in hetrophils and thrombocytes. A significant rise in levels of 
glucose and cortisol were estimated with (P ≤ 0.05).   Also, local Geeses 
showed significant reduce in Hct, Hb and TEC under 6.05 mg/l of the 
phosphate, contrary to RBC-dependent parameters (RBC, Hb, and PCV).  
There was a notable rise in both glucose and cortisol levels and an increase 
in DLC and TLC, with rises in eosinophils, lymphocytes and monocytes and 
decreases in thrombocytes, basophils and hetrophils. Generally,  local 
Geeses   affected than  regarded histopathological, biochemical and 
haematological examinations.. 

 

INTRODUCTION   

The term "stress" is often used to characterize a variety of physiological responses, including those 
that occur in reaction to external stimuli. When an organism is exposed to an external stimulus that 
disrupts its internal hormonal balance—called homeostasis [1] the organism is said to be under 
stress.A variety of abiotic variables can cause stress in Geeses, an essential constituent of the aquatic 
ecosystem and a significant item for human food (proteins, 16–23%). Additionally, stress can cause 
Geeses to reallocate energy within its system, disrupting its usual physiological equilibrium or 
homeostasis.  

Changes in the surrounding environment (such as the water's temperature, pH, or oxygen levels) 
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[2-3]. Heavy metals and xenobiotics, which enter water systems via the industrial, household, and 
agricultural discharge system, are also considered severe contaminants that function as a major 
cause of stress to Geeses[4]. In addition to putting Geeseses under a great deal of stress, the 
combination of natural and artificial stressors disrupts their homeostatic process [5]. Geese have 
been shown to react to chemical and other stressor levels much below those detectable by terrestrial 
mammals [6]. Because their physiological equilibrium is so intrinsically linked to and dependent on 
the water in their habitat, geese are more vulnerable to stress than many other animals. Because of 
the close link between bodily fluids in the gills and the surrounding water, water and ion homeostasis 
are disrupted under stressful situations. Primary and secondary physiological reactions have been 
identified in Geeses in response to environmental stresses. Catecholamine release from chromaffin 
tissue [7-8] and the hypothalamic-pituitary-interrenal (HPI) axis activation resulting in the 
corticosteroid hormones secretion into circulation are examples of first reactions involving the early 
neuroendocrines[9-11].Cellular responses, immune function, hydromineral balance, acid-base 
status, respiration and alterations to metabolic processes, are all examples of secondary responses 
[12-13]. As a result, researchers are currently looking at the impact of environmental stresses on the 
blood and hormone levels of local geese. 

Diseases in Geeses can occur and progress when sublethal amounts of toxic substances are present 
in freshwater ecosystems. It has been hypothesized that Geeses' metabolic profile and a number of 
their physiological systems (including their blood, reproduction, and osmoregulation) are impaired 
due to persistent stress alone. In light of the foregoing, recent studies have been done to determine 
how inorganic pollutants such phosphore, Ca, CL, and Mg have affected the haematological, 
biochemical, and hormonal characteristics of local Geeses.  

2.MATERIALS AND METHODS 

2.1Areas of the study: 

The water samples were obtained from 2 regions (fig. 1), one of them (St. 1) situated at AL-
Quranahrevier northwest of Basrah governorateand other region east region (Shatt-AL-Arab of 
Basrah governorate.  

2.2Experimental grouping 

A total of 24 female samples related to local geese  (Ansercygnoidesdomesticus). Water temperature 
measured by using thermometer.  Other Marine Science Centre -Basrah University. 

Geese samples were obtained from  two region R1 and R2 respectively, and transferred alive in clean 
river water. Geeseswere brought to the Biochemistry, Pharmacology and Physiology laboratory in 
Veterinary Medicine College, Basrah University. 

The Geese were released at least for two to three hours for adaptation and Geeses were handled 
slightly to evade stress, and sacrificed. After the completion of blood withdrawal, weights were 
measured. 

Blood samples were used in measured for: 

Geeses had their hearts punctured to obtain blood samples for analysis of several haematological 
parameters, including granulocyte count, count of white blood cell, count of red blood cell and count 
of platelet as well as cortisol and glucose levels. An enhanced Neubauer haemocytometer[15] was 
used to count RBCs and WBCs.   Methodology based on [16] was used to tally DLC. Sahli haemometer 
was used to calculate Hb [17]. The centrifugation technique was used to calculate PCV [18]. Blood 
was drawn into plastic Eppendrof tubes for the measurement of glucose and cortisol. Plasma was 
detached from whole blood using centrifugation, and the cortisol, estradiol, and progesterone 
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concentrations were estimated utilizing an ELISA Kit in accordance with [19]'s protocol. Estimates 
for glucose and lipid profile were made using the approach described in [20].  

2.3Statistical Analysis 

Analysis of the gathered data was carried out [21]. The statistical significance of the observed 
deviation from the mean was determined utilizing one-way analysis of variance (ANOVA) in SPSS. 

 3.RESULTSANDDISCUSSION 

3.1The environmental factors: 

Station 2 had lower concentrations of hydrogen ions compared to station 1 and had higher 
temperatures, salinities, electrical conductivity, and turbidities than station 1 (table 1). This was just 
one example of how the environmental analysis revealed differences between the two stations' 
measurements of physical and chemical factors. Table 2 shows that compared to measurements taken 
in region 1, all chemical parameters were significantly higher in region 2. All human, industrial, and 
agricultural uses in the Basrah province rely on water from the Shatt al-Arab. The waters of the Shatt 
al-Arab are influenced by those of the Tigris and Euphrates  [38] . The hydrological, chemical and 
physical characteristics of the water entering the Shatt al-Arab are affected by a number of factors, 
including the rain amount, recharge of groundwater and conditions of storage above the river basin, 
and the salt front and tidal energy coming from the Arabian Gulf  [39] .

Water's physical and chemical qualities are the most crucial in determining its suitability for human, 
agricultural, and industrial consumption [40]. Periodic evaluation of these characteristics provides a 
clear picture of the stability or decline of well water  [39] . Water temperature has a significant impact 
on the sensitivity of living organisms to toxic substances as well as the solubility and, therefore, the 
toxicity of some chemical materials in systems of water  [41] . This has implications for a wide range 
of biological processes, including reproduction, feeding, migration, metabolism, activity, and toxicity. 
The mean temperatures at stations 1 and 2 in the current investigation ranged from 20.5 to 23.1 
degrees Fahrenheit, as shown in table (1). 

When evaluating quality of water, turbidity, which is the measure of organic and inorganic suspended 
particles, is commonly used  [42] . When turbidity prevents light from penetrating the water column, 
it can stunt the development of phytoplankton and macrophytes. Lower river flow and more 
pollution may explain why the St.2 had higher turbidity than the st.1 in this research.  The measured 
concentrations in st.2 were higher than the maximum amount allowed in WHO-recommended  [43] 
drinking water.  

It is a well-known truth that the escalating cost of living in the United States has a direct correlation 
to the rising cost of living in other countries. The United States is no exception to this trend. This 
result was agreed with  [44] , which states that an increase in salinity occurs when freshwater flow 
is reduced due to the intrusion of a marine salt wedge front from the Arabian Gulf. Since the Shatt al-
Arab River and the rise in the water level of the Arabian Gulf due to natural causes and human 
activities are likely to be the main causes, we can conclude that the al-hababah river has higher 
salinity values than the tanks water at station 1. The diversion of the Karun River into Iran has 
reduced the effectiveness of the natural barrier provided by the Shatt al-Arab River against the 
penetration of the marine salt wedge front from the Arabian Gulf. 

Water's acidity or alkalinity, as measured by the pH scale, is a key factor in determining how well it 
serves various functions. Table (1)'s results showed a clear decline in pH values between St. 2 (7.1) 
and St. 1[7.8]. The high levels of phosphate, carbonate, and bicarbonate in the water make it suitable 
for regulatory purposes  [44] , and the present research agrees with others on aquatic ecosystems in 
Southern Iraq that have suggested a pH range of 6.5 to 8.5  [39-45] . 
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Station 2 has much higher EC values (5.84) compared to station 1 (2.72) because EC assesses the 
amount of total solids or amount of total dissolved ions in water. A lower total dissolved salts (TDS) 
content in st.1. (174) compared to st.2 (37370). Tables 1 and 2 illustrate that hardness rises with 
increasing concentrations of dissolved contaminants and salinity including associated ions (such as 
Mg+2, Ca+2, Cl- and PO4). Variations and decreases in water flow and increases in soluble salts from the 
Arabian Gulf are indicated by these metrics  [44-46] .  

This proves the deterioration of water quality and its invalidity for human uses,   

especially drinking, and demonstrates that the Al-Hababah River station was subjected to a high level 
of nutrient contamination as a result of multiple pollution activities. These activities included the 
discharge of domestic waste, industrial waste, and agricultural waste. Basrah province had to find 
alternative sources to meet its needs, which meant paying higher prices or resorting to more 
expensive methods of desalinization, as evidenced by studies  [39 ,  45 ,  47 ,  48 , and  49] .  

Table (1): The mean of some physical parameters at areas of study 

           

                       

 

 

 

 

 

 

 

                   

Table (2): Impact of environmental stresses on Weight of Geese in two regions 

                    

       

 

 

 

                                   

Mean±SD. N=6 , small letters denote differences between groups, P≤0.05 vs.  unstressed, 
N=number of Goose.  

Effect of Environmental Stresses on Weight of GeeseHaematological factors on local Gooses: 

Region 2 
Shatt AL-

Arab    Water 
house 

Region 2 
River of 

Shatt AL-
Arab 

Region 1 
 AL-Quranah 
Water house 

Region 1 
River of 

AL-Quranah 

Site 

14.82 16.97 
1.85 1.96 

EC 
ms/Cm 

7.77 7.8 7.95 8.01 pH 

0.000 0.068 0.043 0.057 
PO4 

mg/L 
240 264 

96 80 
Ca  

mg/L 
5148 5858 

568 639 
Cl  

mg/L 
9485 10861 1187 1257 TDS 

Groups 

 

Parameters  

R.1 R.2 

Geese in  

River of 

AL-Quranah 

Geese in  

AL-Quranah 

Water 
house 

Geese 
in 

Shatt 
AL-Arab 

Water house 

Geese in 

River of 

Shatt AL-
Arab 

 
Weight(g) 

3000±10.1
5 

a 

3250±15.7
5 

A 

2900±12.6
9 

b 

3000±21.5
9 

a 
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Table 2 shows that the length and weight of Geeses in the Al-Hababah River (st. 2) are significantly 
lower than those of Geeses in region (1) with (P ≤ 0.05). Results in table (3) revealed that RBC counts, 
Hb values, PCV% values, and WBC counts all decreased significantly (P≤0.05) in Geeses caught from 
st. 2 compared to st. 1. There was a decline in all four kinds of white blood cells (basophils, 
eosinophils, monocytes and lymphocytes) in the differential leucocyte counts. In contrast, both 
hetrophil and thrombocyte counts increased.  

The physiological reaction of Geeses to changes in their external environment can be better 
understood by a haematological study of these birds. The blood of geese has been the subject of 
research [21-23] Physiological dysfunction in Geeses's body is reflected in changes to the blood's 
composition, making the blood a sensitive stress indicator. Since blood is used to carry substances 
between cells and inside cells, it frequently comes into touch with many different tissues and organs, 
putting the physiological processes of the Geeses in jeopardy [23]. 

Table (3): Impact of environmental factors on Haematological Factors in two regions 

Groups 

 

Parameters 

 

R.1 R.2 

Goose in 

River of 

Shatt AL-
Arab 

Goose in 
Shatt AL-

Arab Water 
house 

Goose in 

AL-Quranah 

Water 
house 

Gooses in 

River of 

AL-Quranah 

Monocyte% 7.9±0.012b 9.2±0.34b 14.1±0.1a 15.3±0.22a 

Lymphocyte
% 

31.6±0.16b 33.3±0.81b 42.8±0.16a 40.2±0.02a 

Basophiles% 0.1±0.47b 0.3±0.015b 3.4±0.39a 2.5±0.25a 

Eosinophiles
% 

0.2±0.01b 0.2±0.03b 3.1±0.36a 3.2±0.29 a 

Neutrophile
s% 

56.8±0.12a 55.8±0.37a 35.3±0.20 b 39.11±0.61b 

PCV% 30.0±0.22b 33.0±0.13b 41.2±0.13a 41.3±0.16a 

Hb (mg\dl) 5.1±0.24b 6.2±0.14b 8.9±0.37a 9.6±0.23a 

WBC 

(×103 
/cmm) 

10.47±0.28b 11.01±0.21b 13.02±0.11a 13.23±0.27a 

RBC 

(×106 / 
cmm) 

2.32±0.05 
7b 

2.47±0.12b 4.79±0.18a 4.83±0.15a 
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Mean±SD  N=6, Small letters denote differences between groups, P≤0.05 vs.  st1. N=number of 
geese

Effect of Environmental Stresses on Glucose and Hormonal Parameters in Local Geese of Two 
Regions  

Table 4 shows that when comparing Geeses collected from R 1 and R 2, the estrogen and 
progesterone levels were significantly (P≤0.05) lesser, whereas the values of cortisol and glucose 
were significantly (P≤ 0.05) higher.   

Glucocorticoid steroid hormones have a crucial role in regulating homeostatic activities including 
metabolism and osmoregulation, and they also have the ability to alter immunological systems. Many 
scientists consider it a "rule of thumb" that Geeseses under stressful conditions show a plasmatic rise 
in cortisol levels since stress has been shown to raise plasma cortisol, an essential glucocorticoid  [26-
27] . Furthermore, cortisol stimulates the production of catecholamines from chromaffin cells, which 
further stimulates glycogenolysis and modulates circulatory and respiratory function  [28] . All of 
this works to boost glucose levels, allowing the Geeses to generate more power in the event of an 
emergency  [30,14] . Thyroxine (T4) is a prohormone formed mostly via the thyroid gland. It is 
converted into triiodothyronine, the physiologically active form, by type I and type II 
monodeiodinases in tissues  [31-32] . Thyroid research is primarily focused on elucidating the 
regulatory mechanisms that govern TH hormonogenesis and TH tissue metabolism. Mechanisms for 
maintaining systemic levels of T3 depend on the intricate coordination of the TH receptor group  [33] 
, deiodinases  [34] , transport complex of carrier proteins that allow TH entrance into cells via the 
plasmodium lateral membrane, and other proteins  [35  - 37] . The release of T3 into the extracellular 
fluid after T4 conversion makes this possible  [38,39] . 

Table (4): Impact of Environmental parameters on Glucose, Lipid Profile and Hormonal 
Parameters in Local Geese of Two Regions 

    Group 

 

 

 

Parameters 

R.1 R.2 

Geesei
n 

River 
of 

AL-Quranah 

Geese 
in 

AL-Quranah 

Water toilet 

Geese 
in River 

Shaat-AL-
Arab 

 

 

Geese in   
AL-Quranah 

Water 
oilet 

Glucose(mg/
dl) 

94.09± 2.04 
b 

100± 
20.21b 

150± 
18.08a 

134±11.01a 

Cortisol( 
ng/ml) 

6.47±0.016
b 

4.47±0.016
b 

11.96±0.01
2a 

8.25±0.011
a  

HDL(mg/dl) 20.32±0.32
b 

29.10±5.64
a 

15.09±4.99
b 

18.01±5.76
b 

Progestron(
ng/ml) 

11.08 ± 
4.72a 

10.29± 
4.72a 

7.40±1.60b 5.61±0.38b 
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T-CH(mg/dl) 289.94±7.3
3a 

242.51±5.8
9b 

320.06±22.
39a 

278.04±16.
06a 

Triglyceride(
mg/dl) 

221.93±6.9
9b 

203.02±11.
78b 

260.34±17.
94a 

190.53±14.
68b 

Estrogen(ng
/ml) 

3.78±0.011
a 

4.62±0.031
a 

1.42±0.015
b 

2.40±0.021
b 

LDL(mg/dl) 119.96±12.
2 

100.72±9.3
0 

170.24±25.
46a 

99.62±14.2
9 

VLDL(mg/dl
) 

30.57±4.29 22.30±5.52 66.49±8.45 49.07±12.8 

                                         Mean±SD  , N=6, Small letters denote differences between groups,P≤0.05 vs.  
st.1. N=number of geese. 

3.2Histological Examination: 

-Liver:  

Hepatocytes in the livers of local geese from the river Al-Quran showed evidence of significant fatty 
infiltration. The hepatocytic cytoplasm had comparatively larger lipid droplets than those seen in the 
local geese of the river Shatt-AL-arab. In isolated instances, the tubules of glands did not have clear 
borders because the membranes of the cells were compromised. The liver of the R1 group of local 
geese looks quite similar to the liver of the R2 group of local geese under a light microscope. Hepatic 
steatosis was not present in the euthanized birds. The liver cells, or hepatocytes, were tiny and 
showed no symptoms of enlargement. Congestion restricted to a single hepatocyte. histopathological 
alterations may be induced by xenobiotics (such as heavy metals/pesticides) due to their fast binding 
to blood proteins. Similar to mammals, geese rely on glucocorticoids to control a plethora of 
mechanisms that allow them to react to and withstand stress  [23] 
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