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Abstract 

      The current study was conducted to diagnose subclinical 

hypomagnesemia in 75 suspected buffalo calves in the northern 

part of Basrah, Iraq. Twenty-five clinically healthy buffalo 

calves were considered controls. A blood sample was used for 

evaluation of the complete blood picture; moreover, extracted 

serum was used for biochemical assay. Results indicated a 

significantly lower level of magnesium in suspected buffalo 

calves than in controls. Nevertheless, animals show signs of 

pale mucous membranes, loss of appetite, stunted growth, 

anxiety, emaciation, tremor, and grinding teeth, with an 

increase in respiratory and cardiac rates, and a reduction in 

ruminal contraction. Blood analysis revealed a significant 

decrease in levels of Total erythrocyte count, Hemoglobin 

concentration, and Packed cell volume, as well as an increase 

in Mean corpuscular volume and Concentration of mean 

corpuscular haemoglobin in diseased buffalo calves compared 

with the controls, reflecting a Macrocytic Hyperchromic type 

of anemia. Additionally, results were also indicated as relative 

neutrophilia, lymphocytopenia, monocytosis, eosinopenia and 

basophilia. The biochemical analysis shows significant 

decreases in albumin, alkaline phosphatase, calcium, 

phosphorus, sodium, and total protein, and a significant 

increase in potassium in comparison with healthy control 

buffalo calves. 
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Introduction 

The importance of magnesium in the body and its mechanism should be added here, has surely 

become a threat to Basrah buffalo producers in Iraq (1). Subclinical hypomagnesemia remains 

imperceptible as it does not always manifest outward symptoms, and buffalo calves can be affected 

without clearly being seen as diseased animals, which makes it difficult for farmers to identify and 

address them early enough (2). Buffalo owners must keep tabs on the signs of magnesium 

deficiency and account for constant monitoring of the mineral content of the animals (3). By taking 

proactive steps, like adjusting feed formulations or incorporating mineral supplements, they can 

help ensure their buffalo thrive (4). Healthy calves, after all, equate to healthier herds and higher 

yields in the long run (5). Buffalo calves of the northern part of Basrah province. Iraq has unique 

environmental and agricultural challenges, this condition imparts growth, immunity, and 

productivity (6,7). Besides the detection challenges that require blood testing, the asymptomatic 

presentation often delays diagnosis until secondary complications, which means stunted growth, 

higher veterinary costs, and premature culling for secondary disease appear (8,9). Therefore, the 

present work aimed to investigate subclinical magnesium deficiency in buffalo calves in the 

Northern part of Basrah, Iraq. 

Materials and Methods 

 

Animals and area of study: Seventy-five suspected buffalo calves showing signs of weakness 

and lethargy with pale mucous membranes were selected. Animals are of the local calves’ breed, 

reared all day in the northern part of Basrah, Iraq. Moreover, 25 clinically healthy local calves 

were considered as the control group, complete clinical examinations were applied to both groups, 

and parasitic loads were examined according to classical methods. 

Samples: Blood samples were drained from the jugular vein of each calf. 3 mL of blood mixed 

with EDTA is used for a complete blood picture via Dymind Biotechnology/China. Moreover, 

serum samples were used for biochemical analysis to evaluate magnesium, albumin, alkaline 

phosphatase, calcium, phosphorus, and total protein, via Spinreact/Spain analysis kits. Further, 

sodium and potassium were estimated using a spectrophotometer (PG-Japan ). 

Statistical analysis: The significance of variations between diseased calves and controls was 

statistically analysed using SPSS Student's t-test. The significant value was set at (P<0.05) (10). 

Results 

Results show significantly lower (P < 0.05) levels of magnesium in all susceptible calves compared 

with the controls (Table 1).  
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Table 1: The serum magnesium levels of susceptible buffalo calves and controls 

 

Parameters  Control calves  

n=25 

Diseased calves  

n=75 

Significance  

Magnesium 

/mmol/L  

1.03±0.03 0.56±0.01* P < 0.05 

                  The values expressed the mean ± standard error of the mean. * (P<0.05). 

 

Diseased buffalo calves show signs of pale mucous membrane (90.6%), loss of appetite (81.3%) 

stunted growth (77.3%), anxiety (58.6%), emaciation (50.6%), tremor (44%), and grinding teeth 

(34%) Table (2). 

 

Table 2: Clinical findings of suspected buffalo calves with hypomagnesemia 

 

Clinical findings  No of affected calves and (%) 

Pale mucus membrane   68 (90.6%) 

Loss of appetite 61 (81.3%) 

Stunt growth  58 (77.3%) 

Anxiety  44 (58.6%) 

Emaciation 38 (50.6%) 

Tremor 33 (44%) 

Grinding teeth  26(34.6%) 

 

On the other hand, diseased calves also exhibited a significant increase (P < 0.05). In respiratory 

rate (32.74 ± 0.54/ min) and heart rate (113.20 ± 1.01/ min), in contrast, a significant decrease ( P 

< 0.05) in ruminal contractions (1.68 ± 0.08/ 3 min) was indicated in diseased calves than in 

controls. (Table 3). 

 

Concerning the hematological analysis, diseased buffalo calves show a Macrocytic Hypochromic 

type of anemia due to a significant decrease (P<0.05) of TRBc, Hb, and PCV.  Furthermore, the 

results indicated relative neutrophilia, monocytosis and basophilia as well as lymphocytopenia and 

eosinopenia in diseased calves compared with the controls (Table 4). 
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Table 3: The vital signs and ruminal contractions of buffalo calves with Hypomagnesemia and 

controls 

Significance   diseased calves 

n= 75 

Control calves 

n = 25 
Vital Signs 

P > 0.05 39.00 ± 0.09 38.81 ± 0.13 Temperature ℃ 

P < 0.05 32.74 ± 0.54* 29.40 ± 0.55 Respiratory rate / min 

P < 0.05 113.20 ± 1.01* 107.04 ± 0.97 Heart rate / min 

P < 0.05 1.68 ± 0.08* 2.84± 0.13 Ruminal contraction /3 min 

The values expressed the mean ± standard error of the mean. * (P<0.05). 

 

Biochemical analysis of diseased buffalo calves with hypomagnesemia shows a significant 

lowering of value (P< 0.05) of albumin, alkaline phosphatase, calcium, phosphorus, sodium, and 

total protein, whereas potassium levels were increased significantly (P< 0.05 ), (Table 5). 

Table 4: The hematological analysis of buffalo calves with hypomagnesemia and controls 

Parameters 
Control calves 

n=25 

Diseased calves  

n=75 

Significant 

RBCc ×106/L 7.95±0.08 4.44±0.21* P<0.05 

Hb (g/dl) 12.72±0.27 9.54±0.09* P<0.05 

PCV % 33.88±0.55 26.69±0.35* P<0.05 

MCV (fl) 47.88±0.67 50.29±0.47* P<0.05 

MCHC (g/dl) 33.14±0.14 35.60±0.37* P<0.05 

Total leukocytes×103 8.79±0.22 8.70±0.12 P>0.05 

Neutrophils (%) 31.41±0.65 36.66±0.39* P<0.05 

Lymphocytes (%) 61.89±0.85 53.79±0.40* P<0.05 

Monocytes (%) 3.76±0.13 4.01±0.09* P<0.05 

Eosinophils (%) 4.17±0.18 2.98±0.11* P<0.05 

Basophils (%) 0.84±0.04 1.95 ±0.12* P<0.05 

             The values expressed the mean ± standard error of the mean. * (P<0.05). 
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Table 5: Biochemical analysis of diseased calves with hypomagnesemia and controls.  

Parameters  Unit  Control calves  

Mean ±SE 

Affected calves  

Mean ±SE 

Significant  

Albumin  
g/L 32.4±1.30 26.34±0.72* P< 0.05 

Alkaline phosphatase  u/L 175.2±8.32 116.37±3.17* P< 0.05 

Calcium  mmol/L 4.08 ± 0.15 2.44±0.07* P< 0.05 

Phosphorus  mmol/L 2.42± 0.12 1.74±0.05* P< 0.05 

Potassium  mmol/L 4.56± 0.10 5.27±0.07* P< 0.05 

Sodium  mmol/L 139.2± 2.33 124.48±1.89* P< 0.05 

Total protein  mmol/L 71.4 ± 2.83 61.85±1.59* P< 0.05 

         The values expressed the mean ± standard error of the mean. * (P<0.05). 

Discussion  

Subclinical hypomagnesemia is likely underestimated and of concern based on findings from 

comparable ecosystems north of Basrah; hence, region-specific research has focused on estimating 

prevalence and optimizing interventions. The buffalo calves are linked with traditional grazing 

systems with low-quality forage (11). 

The present work on buffalo calves' magnesium deficiency indicated low levels of magnesium in 

diseased animals. These low levels of magnesium in diseased animals in buffalo calves is an 

alarming finding indicative of hypomagnesemia (2). It is a serious threat to their health and 

deserves immediate veterinary attention and corrective management to prevent potentially fatal 

effects like tetany and correct underlying nutritional deficiencies (12). The subclinical magnesium 

was assessed previously with results ranging between 0.34-0.7 mmol/L (7,13). The northern part 

of Basrah province's traditional grazing systems can subject calves to poor pasture quality, in line 

with global pasture quality problems in terms of nutrition (11). Stressful events or sudden feed 

changes trigger such calves into magnesium deficiency (14,15). 

The signs of anorexia, stunted growth, anxiety, tremor, and bruxism were also recognized by others 

(16). Anxiety and tremor are early classic manifestations of hypomagnesemia due to 

hyperexcitability of neurons (5). Fine muscle tremors are a direct consequence of neuromuscular 

dysfunction and unstable nerve cell membranes due to decreased Mg²⁺. This is a precursor of more 

severe tetany (17). 
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 Besides, grinding of teeth is a characteristic sign of pain, discomfort, and neuromuscular upset in 

cattle, commonly observed in hypomagnesemia and hypocalcemia (18 ). Magnesium also upsets 

appetite, as it is critical for enzyme activity and energy metabolism. The deficiency immediately 

suppresses the function of the rumen and appetite (19). Further, stunt growth consequence results 

directly from anorexia and disturbed growth-relevant metabolic processes (protein synthesis, 

energy metabolism), and then emaciation is the terminal effect of persistent anorexia and poor 

nutrient utilization/metabolism (7). Buffalo calves raised indoors or under intensive systems have 

the potential to be fed with unbalanced diets that are deficient in magnesium, iron, and copper. 

This is brought out by studies that associated poor growth with poor mineral supplementation and 

indoor management, which is also related to anemia and pale mucous membrane appearance (20). 

Severe anemia arising here will also reflect metabolic acidosis and anaerobic respiration (21). 

Vitally, the increased heartbeat is related to decreased magnesium level, as magnesium is needed 

for the normal repolarization of cardiac muscle cells and electrolyte balance. Deficiency may lead 

to cardiac irritability and arrhythmias. It also leads to catecholamine release ( 2, 22 ). Essentially, 

crucial high respiration and tachypnea occur following hypomagnesemia, which could be related 

to decreased oxygen level due to anaemic crisis (7). Magnesium is a calcium antagonist that causes 

relaxation of bronchial smooth muscles, while deficiency leads to unopposed entry of calcium with 

consequent narrowing of the airways, increasing airway resistance (21). Hypomagnesemia in itself 

is not typically pyrogenic. The absence of fever helps to rule out primary infectious causes. As in 

cases of pneumonia and septicaemia as the immediate explanation of the respiratory and cardiac 

syndrome (5). Magnesium is essential to rumen wall nerve transmission and smooth muscle 

contraction. Deficiency paralyzes the motility of the rumen. Anorexia and emaciation further 

exacerbate this (2, 23). Further ruminal stasis creates egregious gastrointestinal dysfunction, 

perpetuating the metabolic crisis by preventing intake and absorption of any nutrients or 

supplements (24). The tachypnea, tachycardia and stasis of the rumen guarantee the 

hypomagnesemia in such calves has progressed to a life-threatening systemic crisis affecting the 

nervous, cardiovascular, muscular, and gastrointestinal systems (22,23).  

Following hypomagnesemia, there was a reduction in erythrocytes and their hemoglobin content 

and packed cell volume, concurrently presenting anemia in infected buffalo calves in this study. 

Anemia was clearly observed in the diseased buffalo calves. The reason for this may be attributed 

to the lack of production of red blood cells and haemoglobin due to the impact on the absorption 

of their basic resources, such as iron and proteins. In addition, the deficiency may also lead to the 

lack of vitality of these cells, especially for transporting oxygen (25). 
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Magnesium deficiency was not a cause of change in total leucocytes, which is classified as a 

noninfectious disease (5). However, the relative distribution of different white blood cells has 

changed dramatically. Such an increment of neutrophils and monocytes in response to stress 

following hypomagnesemia (26). While lymphocytes and eosinophils relatively decrease are 

classically associated with Stress Leukogram: Glucocorticoids (cortisol) cause lymphocytes to 

leave the circulation and sequester in lymphoid organs (27). Further, Hypomagnesemia triggers 

increased production of a number of inflammatory cytokines, including interleukin (IL)-1, IL-6, 

and tumor necrosis factor (TNF)-α, that can stimulate basophil differentiation and survival (28). 

The biochemical profile is that of an extreme metabolic crisis necessitating intensive intervention. 

Hypomagnesemia in these buffalo calves has set up a cascade of considerable importance, that 

subclinical hypocalcemia, which is associated with protein loss or allied malnutrition as 

consequent of lowered albumin and total protein (29), what's more lowered metabolic activity 

which associated with decreased alkaline phosphatase (30 ), and there was sodium loss, the 

hyponatremia in hypomagnesemia is due to renal sodium wasting or parathyroid hormonal 

disturbances (31). That effect can be managed while giving magnesium parenterally or orally and 

correcting the underlying cause so as to correct sodium balance (7). Hypomagnesemia may lead 

to uncontrolled potassium secretion through its channels in the short term. Although chronic 

deficiency of magnesium can lead to downregulation of the channels or altered regulation, 

ultimately decreased renal potential for potassium excretion, and the development of increased 

potassium levels in buffalo serum (2, 32, 33).  

Hypomagnesemia can cause refractory hypocalcemia because magnesium is required for 

parathyroid hormone release and action (30,32). Magnesium and phosphorus metabolism are 

closely linked by renal excretion mechanisms, hormonal regulation, and shared transport processes 

in the kidney. The deficiency of magnesium disrupts phosphorus homeostasis via parathyroid 

hormone dysfunction (34,35). The biochemical profile of hypomagnesemic buffalo calves 

indicates a complex metabolic derangement involving protein, minerals, and electrolyte 

imbalance. 

Conclusion  

This study showed that subclinical magnesium deficiency has great clinical significance when it 

occurs in farm animals, as it causes the animal to be stressed, lose its overall weight, and develop 

anaemia, which may predispose the affected animal to secondary infectious diseases that may lead 

to its death. Therefore, early diagnosis of diseased animals, along with the selection of good 

grazing areas and providing animals with balanced feed, are indicators of control and elimination 

of this clinical problem. 
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 نقص المغنيسيوم دون السريري في عجول جاموس شمال البصرة , العراق

 يعقوب العامريجمانة عبد الرضا عبد الحسن، محمد عبد الحسين 

 فرع الطب الباطني والوقائي، كلية الطب البيطري، جامعة البصرة .

 الخلاصة

عجل جاموس مشتبه به في الجزء الشمالي    75أجريت الدراسة الحالية لتشخيص نقص المغنيسيوم دون السريري في  

كمجموعة سيطرة. تم اجراء فحوصات الدم  عجل جاموس سوياً سريرياُ عدو    25من محافظة البصرة، العراق. كما تم فحص  

لتقييم صورة الدم الكاملة، فضلا عن استخدام المصل المستخرج لتقييم بعض الفحوصات الكيموحيوبة. أشارت النتائج إلى انخفاض  

ات مستوى المغنيسيوم بشكل ملحوظ في عجول الجاموس المشتبه بها بالمقارنة مع مجموعة السيطرة ولوحظ على العجول علام

النمو،  والهزال، والارتعاش، وصرير الأسنان، وزيادة في   الشهية، وتأخر  المخاطي، وفقدان  الغشاء  سريرية تمثلت بشحوب 

معدل التنفس و ضربات القلب، وانخفاض في تقلصات الكرش. وأظهر فحص الدم انخفاضًا ملحوظًا في معدل كريات الدم الحمراء 

المرصوصة، فضلا عن زيادة في متوسط حجم الكريات وتركيز خضاب الدم مما انتج فقر  وتركيز خضاب الدم وحجم خلايا الدم  

دم من النوع ذي الكريات كبيرة الحجم قليلة الصباغ . كما لوحظت زيادة في العدلات ووحيدة النواة، وانخفاض في عدد الخلايا 

ملح انخفاضًا  الكيموحيوي  التحليل  نتائج  واظهرت  والحمضات،   والفوسفاتيزالقاعدي الليمفاوية  الألبومين  معدلات  في  وظًا 

اجراء تم    .والكالسيوم والفوسفور والصوديوم والبروتين الكلي، وزيادة ملحوظة في البوتاسيوم مقارنةً بعجول مجموعة السيطرة

لتقييم صورة الدم الكاملة، فضلا عن استخدام المصل المستخرج لتقييم بعض الفحوصات الكيموحيوية. أشارت    فحوصات الدم

النتائج إلى انخفاض مستوى المغنيسيوم بشكل ملحوظ في عجول الجاموس المشتبه بها بالمقارنة مع مجموعة السيطرة ولوحظ 

طية ، وفقدان الشهية، وتأخر النمو، والهزال، والارتعاش، وصرير  على العجول علامات سريرية تمثلت بشحوب الاغشية المخا

الأسنان، وزيادة في معدل التنفس و تسارع ضربات القلب، وانخفاض في تقلصات الكرش. وأظهر فحص الدم انخفاضًا ملحوظًا 

متوسط حجم الكريات , فضلا عن زيادة في  وحجم خلايا الدم المرصوصةفي معدل كريات الدم الحمراء وتركيز خضاب الدم  

ووحيدة  . كما لوحظت زيادة العدلات  خضاب الدم مما انتج عنة فقر دم من النوع ذي الكريات كبيرة الحجم قليلة الصباغوتركيز  

نخفاضًا ملحوظًا في مستويات الألبومين  الكيموحيوي  , وانخفاض في عدد الخلايا الليمفاوية والحمضات. وتضمن التحليل  النواة  

البوتاسيوم  القاعدي  والفوسفاتيز   في  الكلي، وزيادة ملحوظة  بالمقارنة بمجموعة والكالسيوم والفوسفور والصوديوم والبروتين 

 .السيطرة 
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