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ABSTRACT 

The aim of this study was to evaluate the nutritional and mineral levels in blood to assist in 

predicting the occurrence of reproductive conditions in cows. The study was conducted in 

Ngaka Modiri Molema District of the North-West Province in South Africa. All calls related 

to the incidences of reproductive conditions were recorded and blood samples collected from 

cows of different farmers. A total of 108 samples were collected between 2012 and 2015 

from cases of reproductive conditions such as downer cow syndrome (n=13), dystocia 

(n=14), retained placenta (n=13), vaginal prolapse (n=9), abortion (n=28) and those from 

cows in the final trimester of pregnancy (n=31) reported to the North-West University 

teaching hospital between June 2012 and June 2015. Structured questionnaires were also used 

to collect data from farmers in Ngaka Modiri Molema District of the North-West Province. 

Farmers were interviewed during farm visits and at community outreach programmes 

organized by North-West University Animal Health Department. Farmers were asked about 

the types of conditions that their cows experience, age of the cow, breed, the body condition 

score, incidences of the condition, parity, whether the cows supplemented or not, and whether 

or not any treatment was given to the cows prior to the condition and medical history. Blood 

samples were screened for brucellosis by Rose Bengal Plate Test and later analysed for serum 

biochemical parameters such as calcium, magnesium, total protein, creatinine kinase, lipase, 

triglycerides, blood urea nitrogen, uric acid, Aspartate amino-transferase, sodium, chloride, 

potassium, cholesterol, total bilirubin and ammonia. Blood collected from cows that showed 

signs of abortion, retained placenta, downer cow syndrome, vaginal prolapse and dystocia 

were collected at the same time with the controls from cows in the final trimester of 

pregnancy. Data were analysed in SAS (version 20) using the analysis of variance techniques 

(ANOVA). The results were expressed as means ± SEM. The different treatments were 

significant if the associated P-value was less than the alpha level established (i.e. P<0.05). 

Correlation analysis was performed to see if there is association between reproductive 

conditions, breed types and blood chemistry between the experimental groups. The data from 

completed questionnaires were coded, captured and analysed using Statistical Package for 

Social Sciences (SPSS) version 21. Descriptive statistics (frequencies and percentages) was 

used to determine proportions of the different factors and how often these were experienced 

in rural areas. 

 

In this study, dystocia was found to be the most frequently (26.2%) experienced condition, 

followed by abortion and retained placenta with equal proportions of 23.1%, then downer 
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cow syndrome (20%). This study also established that 46.15% of the reproductive conditions 

occurred in cows aged between 4-6 years, followed by cows aged between 1-2 years (38.3 

%). On the other hand, body condition score (BCS) did not show any significant differences 

(P>0.05). It was also seen that cows at first calving were mostly (41.1%) affected by 

reproductive conditions. Cows in this study were reported to be experiencing the conditions 

for the first time with abortion (100%), retained placenta (50%), dystocia (94%); downer cow 

syndrome (93.31%) and vaginal prolapse (80%). It was also noticed that the majority of 

downer cows (61.1%) had Brucellosis. Other reproductive conditions experienced with 

brucellosis were dystocia (50.0%) and vaginal prolapse (77.8%). The incidences of abortions 

in this study were found to be significantly higher (60.00%) in Brahman. The cows in the 

final trimester of pregnancy were mostly Brucella negative (74.2%). 

The levels of calcium and magnesium in this study were found to be significantly lower than 

the normal range in all breeds (Afrikander, Bonsmara, Brahman, Nguni, Charolaise, Mixed 

breed and Drakensberger) with values ranging between 0-3.2 mg/dL and 0.32-0.7 mg/dL 

respectively. Calcium concentrations were significantly lower (P<0.01) than the normal range 

in downer cow syndrome, dystocia and cows in the last trimester of gestation. Low 

magnesium concentrations were seen in Afrikander, Brahman and Nguni breed in aborting 

cows. This study revealed that levels of aspartate amino-transferase (AST) were within 

normal ranges in most breeds. The mean concentrations of serum urea were within normal 

ranges (8–20 mg/dL) in all breeds. The concentrations of total bilirubin were above the 

normal ranges in all breeds, with between 8.25 mg/dL and 10.16 mg/dL. Levels of ammonia 

were higher than normal ranges, with values ranging between 626.00 mg/dL and 960 mg/dL 

in this study. Serum concentrations of triglycerides and lipase were found to be lower than 

normal with values ranging from 0.0 mg/dL and between (45.33 U/L -101.80 U/L) 

respectively. Serum triglyceride illustrated significant variations (P<0.05) only in mixed 

breed which experienced dystocia, downer cow syndrome and cows in their last trimester of 

gestation. Results obtained also showed that the mean concentrations of lipase were 

statistically significant (P<0.01) in aborting Afrikander and Nguni breeds. The present study 

also revealed that the levels of total protein were mostly above the normal ranges in most 

breeds with values ranging from 25.31 g/dL to 38.25 g/dL. The mean concentrations of 

cholesterol (CHOL) were all below the normal ranges in Afrikander (2.82 mg/dL), Bonsmara 

(2.95 mg/dL), Brahman (3.14 mg/dL), Nguni (3.34 mg/dL), Charolaise (1.90 mg/dL) and 

Drakensberger (2.67 mg/dL).  
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There were no significant differences in number of parity and whether or not the cows were 

supplemented. The results in this study show that the majority of cows in communal farming 

are not supplemented. The levels of disease control in communal farming areas are still 

lagging behind and this interferes with cow reproduction and production. Competent cattle 

production in communal farming requires adequate and monitored dietary needs of cows. 

Optimum herd management strategies are important contributing aspects in ensuring 

maximum production feedback. Deficiencies of trace minerals such as calcium and 

magnesium can influence the occurrence of reproductive conditions and impair cow fertility. 

However, due to the high infection of Brucella in these communal areas, it is therefore not 

easy to conclude that the conditions were as a result of nutritional deficiencies or brucellosis. 

The study was also limited in terms of formulating a reference parameter which could be 

used as a tool to predict the possibility of the occurrence of reproductive conditions in this 

study. It is therefore important to further study the incidences of these reproductive 

conditions with bigger samples and removing all Brucella infected samples so as to rule it out 

as a cause of these conditions. The results of this study are important and can be used by 

veterinary practitioners and farmers when dealing with such cow reproductive conditions.  
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CHAPTER 1 

INTRODUCTION 

Thirty percent of the planet‟s ice free surface area is occupied by livestock (Steinfeld et al., 

2006). The global livestock sector employs about 1.3 billion people and 600 million are small 

scale farmers (Thornton et al., 2006). Livestock farming is, therefore, a significant and low 

risk investment in rural communities (Thornton et al., 2010). Economic growth, social equity, 

public health and natural resources can be affected both positively and negatively by 

livestock (World Bank, 2009). Livestock in developing countries is currently one of the most 

rapidly growing agricultural subsectors, while in developed countries livestock production 

and consumption are gradually emerging but at high levels (Thornton et al., 2010). 

The significance of minerals in livestock nutrition was first recorded in South Africa in 1912 

(Theiler, 1912). Communally reared cattle largely rely on browsing and grazing for feed and 

most of the cattle in rural areas are not supplemented due to low or no financial capabilities 

among the small scale farmers and this is the case in most areas in Mafikeng. A 

predisposition towards nutritional deficiencies is then inevitable in such areas and reduced 

production is consequently experienced. The nutritional qualities of feeds and forage have a 

huge influence on the reproductive performance of cattle (Bell, 1973). In many rural 

communities there is an absence of a properly managed grazing system which leads to over 

grazed fields and eventually feed insufficiency (Ndlovu et al., 2007). 

Studies have shown that the situation of feed scarcity is worse during the dry (winter) period 

when forage quality is also low (Undi, 2003). Animals require mineral nutrients, including 

several trace elements and vitamins for maintenance of body processes and for successful 

reproduction (Minson, 1990). According to Mathis and Sawyer (2007) part of the 

environment and management of any animal is adequate and quality nutrition. Other studies 

have also reported that the nutritional quality of feeds and forage can have tremendous 

influence on the reproductive performance of cattle (Bell, 1973).  

It has been discovered that reproductive failure may occur due to several reasons, mostly due 

to ineffective management and poor environment as major contributing factors (Adams, 

1999). In addition, even marginal mineral deficiencies can affect growth, reproduction and 

health of the cattle showing few, if any, clinical signs of deficiency (Kreplin and Yaremcio, 

2009). Other reports indicate that mineral deficiencies and imbalance for livestock are 

javascript:void(0);
javascript:void(0);
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reported from almost all regions of the world (McDowell 1992). Moreover, diseases 

attributed to mineral origin have been recognised as both deficiencies and toxicities (Barber 

and Wood 1976). A study by Hall and ZoBell (2010) indicated that minerals such as iron and 

molybedenum may be naturally present in feeds in levels high enough to reduce animal 

productivity. On the other hand, minerals such iodine, selenium, calcium, magnesium, 

phosphorus and zinc are also associated with the disease conditions of infectious agents 

(Boyazoglu, 2004). Many minerals have been proven in research studies to be essential for 

optimal growth, physiological function and productivity in ruminants; furthermore testing for 

minerals has been performed on diets and/or dietary components to ensure adequate 

concentration of specific minerals in the diet (Hall and ZoBell, 2010). 

Arthington (2008) states that a number of trace minerals such as calcium, iodine, magnesium, 

phosphorus, selenium and zinc are required in cattle. It has also been noted that feed 

consumed by cattle may supply most trace minerals in adequate amounts (Minson 1990). A 

review study of Kreplin and Yaremcio (2009) recommended that producers must be aware of 

daily changes in the cow‟s feeds requirements if they want to wean calves from at least 90 

per cent of cows exposed to the bull, for instance cows in the last third of pregnancy or those 

producing milk have special needs and if these needs are not met, reproduction is 

compromised. Better understanding of processes involved in animal nutrition could also 

contribute to improved management and maximise production capacity (Battler, 2000).  

1.1. Problem statement and justification 

Cattle production in communal areas is known and accepted to be low (Ndlovu et al., 2007). 

Prevalence of high numbers of reproductive disorders is a major constraint to the growth of 

emerging farmers in communal Ngaka Modiri Molema District. This district is found in a 

semi-arid area of the North-West Province and has many emerging communal farmers who 

are facing many production and reproduction challenges in their cattle. Knowledge about the 

causes of reproductive conditions is essential in initiating proper and sustainable management 

strategies to improve cattle reproductive performances and increase the overall productivity 

in communal areas. Bovine reproductive performance of cattle in most rural communities is 

usually not exactly known. However, there is an increased prevalence of reproductive 

conditions such as downer cow syndromes, abortion, dystocia, retained placenta and vaginal 

prolapses in communal areas. This situation affects production growth and keeps most of the 

communal farmers in poverty which then has a great impact on the country‟s economy as 

well as making the farmer prone to financial stagnation. There is therefore a need to conduct 
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this study so as to address issues such as whether or not reproductive conditions in communal 

small scale farms occur as a result of nutritional insufficiency. The causes for these 

conditions in rural areas are in most cases never discovered as many of the cases are not 

clinically reported. Production is therefore affected as a result of massive losses from 

reproductive conditions. It is consequently crucial to determine whether or not malnutrition/ 

nutritional deficiencies are the causes of the occurrence of these conditions in communal 

areas. Knowledge about the causes of reproductive condition is essential in establishing 

proper and sustainable interventional strategies to improve reproduction efficacy in rural 

communities. Strategies such as evaluating nutritional and mineral status of cattle in these 

areas need to be implemented. Farmers should be informed on how to implement suitable 

methods to improve production. Farmers having acquired the knowledge should be able to 

devise plans that can reduce or eliminate the prevalence of reproductive conditions in order to 

improve the general health status of cattle in these areas.  

. 

Study Aim  

This study aimed to evaluate the serum nutritional and mineral levels in bovine presenting 

with reproductive conditions in order to assist in predicting the occurrence of these conditions 

and assist animal practitioners to predict any of these conditions. 

 

Specific Objective 

 To develop a tool as a reference parameter for each reproductive condition this will 

assist animal practitioners to predict any of these condition. 

 Analyse blood for nutritional content and minerals for each of the reproductive 

conditions observed in cows of different breeds. 

 To advise the veterinary practitioners and farmers on the type of reproductive 

condition the animal might face if not supplemented for or reared on poor diet. 

 

. 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1. Introduction 

Livestock production in rural areas plays a critical role as a poverty reduction strategy, as it is 

a major source of income for most communal small scale farmers. According to Dijkman 

(2009), the impact of smallholder farming on food production and security is still unclear and 

reports have been made that in the last ten years only a few countries effectively utilised the 

opportunity to grow. Nevertheless, in previous decades global livestock production has 

significantly grown (Thornton, 2010). Research shows that income generation is one very 

prominent force responsible for the substantial increase of livestock product demand 

(Thornton and Gerber, 2010). It has been estimated that about 75 % of total livestock 

production growth is generated from small-scale farming systems (Bruinsma, 2003).  

Studies report that interference in a cow‟s normal reproduction capacity can severely affect 

production (Pradhan and Nakagoshi, 2008). It has been noted that the prevalence of 

reproductive conditions or metabolic disorders (abortions, dystocia, downer cow syndrome, 

retained placenta and vaginal prolapses) can greatly reduce production quality and capacity 

(Algers et al., 2009). Small scale farming practices in developing countries are reported to be 

responsible for the majority of livestock production (Thornton, 2010). However, in rural 

farming, cattle rearing practices are mainly on uncontrolled and improperly managed grazing 

systems which lead to feed insufficiency due to high competition for natural resources and 

poor production. 

2.2. Cattle farming in Southern Africa 

Livestock production contributes extensively to the livelihoods of communal farmers in 

Southern Africa (Ainslie et al., 2002). About half of the 14.1 million cattle in South Africa 

belong to communal farmers (National Department of Agriculture, 2008). South African 

livestock production is nearly entirely reliant on indigenous grazing land for fulfilling their 

nutritional requirements (Ateba and Beighle, 2011). Communal grazing areas are managed 

under a communal land tenure system where the land resources are utilized by all members of 
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the community (Delali et al., 2006). It has been recognized that agriculture is an important 

aspect in poverty reduction (ECA and African Union 2007). 

Communal economic growth has been described as a major source of the economies of most 

small-scale farmers in African countries (Balarane and Oladele, 2012). A study conducted by 

Schwalbach et al. (2001) indicated that the majority of farmers earn low income per year 

from their farming activities. A few studies have revealed that the majority of farmers in 

North-West Province of South Africa have low educational levels and that this aspect also 

serves as one of the many prominent constraints in cattle production (Mabe et al., 2010). 

Research conducted by Zhang et al. (2003) indicated that farming literacy information is an 

essential element in agricultural development programmes although small-scale farmers 

rarely adopt novel agricultural innovations either because they have no access to such vital 

information or because it is poorly disseminated, often in a language that they have no access 

to. It has been confirmed that lack of knowledge, specifically the innovative agricultural 

practices, is also a limiting factor in cattle production (Menbere, 2014). 

2.3. Bovine and Reproductive efficacy 

The status of cattle reproductive capacity in most rural communities is still unclear (Ndlovu 

et al., 2007). However, according to Thornton (2010), reproductive performance of cattle in 

communal areas is generally low. The association between nutrition and reproductive 

performance is a subject of increasing interest to producers, veterinarians and nutritional 

researchers (Pradhan and Nakagoshi, 2008). Management practices, diseases, breeds, 

nutrition, parity and age at puberty are factors which influence reproductive efficiency 

(Kanuya et al., 2006; Matiko et al., 2008). Maintaining a satisfactory fertility capacity in 

cows is essential to optimise pregnancy rate so as to obtain maximum profit (Alam and 

Sarder, 2010). Adequate and improved feeding is required in enhancing reproductive 

performance (Jalil et al., 1995; Blache and Martin, 2009). It has been noted that feeding fat to 

dairy cattle usually improved the risk for pregnancy, although responses have not been 

consistent (Santos et al., 2009). 

2.4. Susceptibility to diseases 

During the peri-partum period, the cow‟s immune system is severely challenged (Goff, 

2006). Many studies have shown that the incidence of diseases and disorders can be high 

during this period and that these have a negative impact on reproductive performance 
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(Goshen and Shpigel, 2006; Santos et al., 2008). Other researchers have revealed that the 

deficiency in calcium has an increased incidence of dystocia, downer cow syndrome, retained 

placentas and prolapsed uterus (Lanyasunya et al., 2005). On the other hand, phosphorus 

deficiencies have been noted to decrease feed intake, conception rates, ovarian activity, and 

causes anoestrus (Lopez et al., 2004). It is also important to mention that selenium deficiency 

predisposes the majority of cows to retained placentas, embryonic deaths, increased metritis, 

poor fertility and birth of weak calves (Rae, 2002). Studies have indicated that lowered 

reproductive efficiencies and suppression of disease resistance in cattle are greatly influenced 

by the deficiencies of copper, zinc, selenium, manganese, vitamin A and E (Stanton et al., 

2009). Some studies show that the nutritive value of communal rangelands varies with 

seasons (Ndlovu et al., 2007). One other important aspect is that during dry seasons, the 

nutrient content of forage is significantly low when compared to summer forage and that 

consequently leads to deficiencies in the majority of nutrients which exacerbates the risk of 

many reproductive conditions (Botsime, 2006). In addition, it has been indicated that 

rangeland lose nutritive value, the soils lack in mineral content and supplementary feeding 

becomes a necessity if one is to get good returns from the animals during the dry season in 

Southern Africa (Raats, 2004; Robb et al., 2008). 

2.5. Reproductive conditions and animal health 

Normally, there are fundamental physiological processes which take place in the neuro-

hormonal system in the uterus of a cow at the end of the pregnancy and these processes are 

important in preparing the cow for the calving period (Kaczmarowski et al., 2006). However, 

physiological changes in the neuro-hormonal system can lead to metabolic and 

immunological disorders (Kornmatitsuk et al., 2000; Farzaneh et al., 2002). According to 

Azawi (2008) uterine infection implies adhesion of pathogenic organisms to the mucosa, 

colonization or penetration of the epithelium, and/or release of bacterial toxins that lead to 

establishment of uterine diseases. Furthermore, the development of reproductive disorders 

relies mainly on the immune response of the cow; as well as the variation in symptoms with 

the virulence of the causative organisms and the presence of factors that predispose the cow 

to disease (Azawi, 2008). 

Many studies have shown that the prevalence of uterine infections is regarded to be low in 

indigenous cattle and may be related to the low incidences of dystocia (Narasimha Rao, 1982; 

Vale-Filho et al., 1986; Muchenje, 2007). According to Abd Elleh et al. (2014) animal health 
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is defined as the determination of a disease using clinical examination and different 

diagnostic tests. Reports have stated that diseases attributed to mineral origin have been 

recognised as both deficiencies and toxicities (Barber and Wood, 1976). Trace minerals are 

very important in the health of animals given that their deficiencies reduce the animal‟s 

resistance to diseases and increase the risk or susceptibility to reproductive disorders (Yatoo 

et al., 2013).  

2.5. Bovine reproductive conditions 

2.5.1. Retained placenta 

Retained placenta can be defined as the retention of the foetal membrane after delivery from 

six to twenty-four hours (Swiefy, 2003). Adequate and regular uterine contractions are 

required for the physiological release of the placenta after parturition (Akar and Yildiz, 

2005). The deficiency in secretions of oxytocin, prostaglandins (PGF2α) and serum calcium 

concentration, which sustain sufficient contraction of the uterus may cause retained placenta, 

increase the risk of dystocia and delay the involution of the uterus (Hurley and Doane, 1989; 

Morrow, 1980; Akar and Yildiz, 2005). Stress is also said to be a cause of retained placenta 

(Kornmatitsuk et al., 2000). 

Factors such as selenium deficiency (Ishak et al., 1983), calf birth weight and placental 

weight (Echternkamp, 1993), delayed involution of the uterus (Swiefy, 2003) have been 

implicated in the incidence of retained placenta. It has been proven that premature induction 

of parturition with glucocorticoids and/or prostaglandins increases the cases of placenta 

retention (Echternkamp et al., 1999). Moreover, retained placenta may be caused by low 

plasma estrogen concentration (Chew et al., 1978). On the other hand, deficiency in vitamin 

E and selenium also has an impact on retention of placenta (Ishak et al., 1983). 

Studies illustrated that in cattle, calf birth weight and placental weight have been reported to 

be positively correlated with the incidence of retained placenta (Echternkamp, 1993). A study 

done by Peters and Ball (1995) proved that placental retention is usually accompanied by 

delayed involution of the uterus and adversely affects reproductive performance (Swiefy, 

2003). According to Correa et al. (1993) dystocia, twinning, stillbirth, negative energy 

balance (ketosis) and hypocalcaemia may also be associated with increased risk of retained 

placenta. Furthermore, according to Samad and Islam (1989); Laven and Peters (1996) 

retained placenta incidence can increase due to dystocia in cows, abortion, forced labour, 
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delayed gestation, early parturition, uterine atomy, infections, and both seasonal and 

hormonal disorders. 

The causes of the lower incidence in the winter season compared to hot season are due to the 

environmental and nutritional differences, e.g. temperature and concentrate to forage ratio in 

the diet (Echternkamp and Gregory, 1999). Moreover, seasonal differences in nutrition may 

influence placental development; placental growth (i.e. mass and net cellular proliferation) in 

the first half of the gestation period (Ehrhardt and Bell, 1995). Other researchers have proved 

that cows with reproductive disorders have longer intervals from calving to first service. In 

addition to reproductive disorders, conception also required more services per conception and 

lower pregnancy rate and conception to first service (Shiferaw et al., 2005; Han and Kim, 

2005). A study conducted by Lucey et al. (1986) revealed that milk yield was suppressed for 

about 4 weeks after calving with retained placenta.  

According to Esslemont and Kossaibati (2002) the incidence of retained placenta among 

dairy cattle averages around 4% and appears to be worsening in Southern Africa. Other 

studies reported that vitamin E has been studied in relation to prevention of retained placenta 

with no clear link found between circulating to copherol levels and retained placenta 

(Campbell and Miller, 1998; LeBlanc et al., 2004). Many studies have shown that 

deficiencies of some minerals induce or predispose animals to retained placenta (Alaçam and 

Evcil, 2002; Laven and Peters, 1996; Hurley and Doane, 1989). Other reports showed that 

low serum concentrations of certain minerals such as zinc (Zn), magnesium (Mg) and 

potassium (K) in cows before parturition might increase the risk of retained placenta (Zang et 

al., 1999; Akar and Yildiz, 2005). Selenium dependant glutathione peroxidase (GSH- Px) has 

been found to be associated with the incidence of retained foetal membrane (Brzezinska-

Slebodzinska et al., 1994) with low levels in plasma being reported with higher incidence of 

retained placenta.  

A study by Harrison and Conrad (1984) showed that animals supplemented with selenium 

had no cases of retained placenta whereas the control animals had a 17.4% incidence. D‟Aleo 

et al. (1983) obtained similar results with control cows showing 20% incidence of retained 

placenta with a low selenium diet against 0% in the supplemented animals. On the other 

hand, retained placenta is more likely to occur in cows with milk fever as compared to those 

without milk fever (Abuom et al., 2012). It has been observed in many studies that cows that 

previously experienced retained placenta have a higher risk of developing retained placentas 

relative to those that did not encounter it in their previous parturitions (Arthur et al., 1996; 

Fleischer et al., 2001). 
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2.5.2. Prolapses and nutrition in bovine 

Genital prolapse is a major but not very common reproductive disorder in cattle (Seth, 1970; 

Ahmed et al., 2005). However, it is regarded as an emergency condition and should be 

managed before mucosal trauma, contamination fatal haemorrhage and excessive oedema, 

lead to a grave prognosis (Miesner and Anderson, 2008). It has been noticed that the exact 

aetiology of uterine prolapse still remains unclear (Noakes et al., 2001a). As stated by 

Kreplin and Yaremcio (2009) the cause of prolapses in all variations stands indefinite and 

precise causes have not been identified. It was as well revealed that foods containing 

oestrogenic substances, such as subterranean clover pasture in Western Australia, soyabean 

meal, mouldy maize and barley, may result in a high incidence of vaginal (Bennett, 1944; 

Davis and Bennett, 1959) or uterine prolapse (Noakes et al., 2001a). A study conducted by 

McDermott (1992) indicated that there is an association between uterine or vaginal prolapses 

and decreased pregnancy rates.  

Several researchers indicated that vaginal prolapse is one of the reproductive conditions 

responsible for economic losses and imbalance on reproductive efficiency of dairy and beef 

cows (Marques et al., 1991; Bartolomeun et al., 1997). In addition, reports showed that most 

of the treated animals with mechanical replacement of organs and suture of vulva became 

sterile after prolapsed vagina, showing chronic cervicitis (Pandit et al., 1992). A study 

conducted by Abuom et al. (2012) revealed that the incidence of vaginal prolapse increased 

during the dry season, which came as a result of poor nutrition leading to loss of body 

condition, peri-vaginal fat that is important in supporting the uterus and vagina within the 

pelvic cavity. 

2.5.3. Dystocia and bovine reproduction performance 

Dystocia refers to abnormal difficulty in giving birth (Kahn, 2005; frame, 2006). Factors 

influencing dystocia in cattle can be classified into various categories which are direct 

factors, phenotypic factors related to calf and cow, non-genetic and genetic factors (Gaafar et 

al., 2011). Some of the direct causative factors include uterine torsion (Sloss and Dufty, 1980; 

Mee, 2012) and foetal mal-presentations (Meijering, 1984), whereas phenotypic causes 

include calf birth weight, multiple calvings, prenatal mortality, cow pelvic area, cow body 

weight, and body condition at calving, and gestation length (Gaafar et al., 2011). 

On the other hand, non-genetic factors include, among others, oversized calves (Johanson and 

Berger, 2003) and retained placenta Mee (2004) which are highly incriminated factors in the 
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prevalence of dystocia. Additionally, age at calving within parity is said to be one of many 

factors that highly influence the prevalence of dystocia (Ettema and Santos, 2004). Reports 

made by Zaborski et al. (2009) revealed that nutritional insufficiency had an effect on 

dystocia. It was as well noted that dystocia can occur when a cow does not experience normal 

parturition due to weakness, stress, or hormonal abnormalities (Gaafar et al., 2011). 

While risk of dystocia is greater in very young or very old heifers, between two and three 

years of age, age at first calving has no effect on risk of dystocia (Meijering, 1984). Studies 

stated that uterine inertia is whereby the cervix is fully dilated but uterine contractions are too 

weak to expel the foetus, it is then associated with approximately 10% of all dairy cattle 

dystocia, primarily in older cows (Sloss and Dufty, 1980). On the other hand, fat mobilisation 

in over-fat heifers can reduce magnesium availability and calcium mobilisation leading to 

uterine inertia and prolonged stage two of calving (Gaarfar et al., 2011). 

2.5.3.1. Dystocia and nutrition in bovines  

Several studies have implicated dystocia as a contributing factor to reduced milk yield (Berry 

et al., 2007) and poorer fertility (Lopez de Maturana et al., 2007). Little is known about the 

effects of nutrition in early gestation on placental development or birth weight of calves 

(Hickson et al., 2006). However, according to Zaborski et al. (2009) nutrition has an effect on 

the prevalence of dystocia. It is also said that manipulating feeding levels during pregnancy 

offers an alternative method for manipulating the birth weight of calves (Gaafar et al., 2011). 

Most published data on the adverse effects of under or over feeding on calf birth weight and 

dystocia originate from beef cattle studies (Freetly et al., 2000). Studies with dairy heifers 

and older cows have shown little effect of maternal nutrition during the last month of 

gestation on calf birth weight or dystocia (Sorge, 2005). It is also important to point out that 

severe nutritional restriction during the last trimester, to the extent that the cow loses body 

condition, leading to reduced placental, foetal weight and pelvic area may induce dystocia. 

This can result in dystocia and stillbirth due to uterine inertia and inadequate relaxation of the 

pelvic ligaments (Grunert, 1979; Gearhart et al., 1990). 

2.5.3.2. Effect of body weight on bovine dystocia 

Studies show that the probability of dystocia ascends by a 13%/kg increase in birth weight 

(Johanson and Berger, 2003). According to Meijering (1984) the two primary determinants of 

calf oversize are, in order of importance, calf birth weight and maternal pelvic size with these 
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two factors accounting for 5 and 10% of the phenotypic variance in dystocia, respectively. 

While underweight (weighing <260 kg) Holstein-Friesian heifers at service are at 

significantly greater risk of dystocia and the risk of calving assistance and dystocia also tends 

to increase in overweight (>360 kg at breeding) heifers (Drew, 1986). 

Research has shown that overfeeding during the last trimester, to the point that dam body 

condition score is increased can result in foetal oversize and excess adipose deposition in the 

birth canal in heifers with consequent dystocia and stillbirth (Mee, 2012). It is important to 

mention that an excess of or inadequate body condition in Holstein-Friesian heifers at calving 

is a significant risk factor for increased incidence of calving assistance and dystocia (Drew, 

1986). Studies have shown that within the pre-calving body weight range of 520-600 kg and 

body condition ranges 2.75-3.50, differences in dystocia rate were not reported in first 

calving Holstein-Friesians (Carson et al., 2000). 

2.5.3.3. Foetal mal-position and the incidence of dystocia 

According to Mee (2012) there are different forms in which a calf can be abnormally 

positioned during pregnancy among which includes posterior mal-presentation, foreleg mal-

posture, breech mal-presentation or cranial mal-posture which tends to be the most frequent 

abnormal foetal positions, respectively. Another study conducted by Mee, (1991a) reveals 

foetal mal-position occurs at a low prevalence (<5%). However, Meijering (1984) showed 

that foetal mal-presentation is the most common cause of dystocia in older cows accounting 

for 20 to 40% of cases. Mee (1991a) reported that mal-presented calves have a twice higher 

risk of dystocia and a five-time higher risk of stillbirth. 

It has also been noted that an abnormal foetal position has a low heritability and essentially 

zero repeatability (Holland et al., 1993; Mee, 2012). Abnormal foetal position is most 

influenced by multiple births which have a four-time higher risk (Mee, 1991b), 

predominantly if unilateral (Mee, 2012). The other risk factors for twin ovulations including 

previous twinning can have five times higher risk, (Mee, 1991b). On the other hand, reports 

have stated that parity might get at three-time higher risk in older cows while season, herd, 

and high dry matter intake and high milk production (Mee, 1991b). Furthermore, foetal mal-

position is influenced also by sire, breed of sire, gender with males have a twice higher risk, 

parity up to two-time higher risk in older cows, and foetal mortality (Holland et al., 1993; 

Mee, 2012).  
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2.5.3.4. Effects of animal housing and the prevalence of dystocia in bovines  

Studies have related dystocia to the type of housing: higher dystocia rates in dairy cows have 

been reported in tie stall housing (Bendixen et al., 1986) though not in all studies (Ostojic-

Andric et al., 2011). Higher dystocia may possibly also be due to inadequate exercise, 

mobility and psychological stress (Mee, 2012). Concerning the possible variations among 

management systems, health and welfare, including calving performance, tend to be better in 

rich pasture compared to a confinement system (Olmos et al., 2009; Mee, 2012). However, it 

is not just the management system but the management of the system which is also critical to 

calving success (Vasseur et al., 2010). 

Tie stalls were used as the main calving facility by 51% of producers in a recent Canadian 

study which revealed that this type of housing is an incriminated factor in the prevalence of 

dystocia (Vasseur et al., 2008). Moreover, confinement in calving pens compared to a yard or 

pasture has also been associated with increased dystocia in beef heifers (Dufty, 1981) and 

cows (McDermott et al., 1992). In addition, calving in confined facilities has been linked with 

increased beef calf morbidity (Sanderson and Dargatz, 2000).  

2.5.3.5. Production and reproduction capacity in dystocia cows 

Cows which experience dystocia are more likely to experience dystocia at a subsequent 

calving (Mee et al., 2011). A study conducted in Canada illustrated that among reproductive 

disorders cows face during the peripaturm period, dystocia has the greatest effect on future 

cow fertility (Bonneville-Hebert, et al., 2011), through increased risk of retained placenta and 

metritis may also be observed (Hossein-Zahed and Ardalan, 2011) in addition to the effects 

on cow culling (Sewalem et al., 2008) and on stillbirth (Mee, 2004). A study conducted by 

Lopez de Maturana et al. (2007) showed that dystocia resulted in impaired fertility for the 

reason that it decreased the incidence of success at first insemination by 12%. Additionally, 

reports showed that the effect of dystocia differed significantly, implying a delay in the 

pregnancy periods of the cow (Gaafar et al., 2011). A study conducted by Berry et al. (2007) 

revealed that milk yield was less in cows that experienced dystocia at calving compared with 

those that did not. 

A vital observation was made showing that in order of descending financial importance, 

dystocia in confinement systems impacts production (41% of costs), fertility (34%) and cow 

and calf morbidity and mortality (25%), excluding costs associated with increased culling, 

veterinary costs and other management costs (Dematawewa and Berger, 1997). One other 
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critical aspect is that production losses are greatest in high yielding cows and in early 

lactation, possibly associated with reduced dry matter intake (Newby et al., 2010). 

Concerning animal health, dystocia also increases the likelihood of calf respiratory and 

digestive disorders (Eaglen et al., 2011; Lombard et al., 2007; Oltenacu et al., 1988). It is also 

fundamental to include the fact that when the costs associated with the interrelated sequelae 

of dystocia are included, the total cost of dystocia is four-times greater than treatment costs 

alone (Oltenacu et al., 1988). 

2.5.4. Abortion and nutrition in bovines 

According to Kreplin and Yaremcio (2009) the incidences of abortions often result from an 

event that occurred weeks to months before the actual event, and the cause is probably 

invisible at the time of abortion itself. Studies have often stated that many causes are never 

discovered, and most abortions occur in the winter (Forar et al., 1996; Nadia et al., 2013). It 

was proven that mycotic infections (caused by mycotoxins) are a common cause of abortion 

in individual animals, causing in some 3 to 10 percent of all abortions (Williams, 2012). In 

terms of transmission, the infection may pass through the placenta and into the foetus, so 

plaques or crusts of fungus develop on the skin of the foetus (Hurchkinson, 2009). It was 

found that in about 25% of abortions, fungus invades the foetus, and red or white rings and 

worm-like lesions are seen (Anderson et al., 2000).  

A study also showed that if the foetus remains in the uterus for any length of time after death, 

these lesions may no longer be visible. In addition, the afterbirth may be retained, causing 

even more problems (Humam, 2014). A study of Akar and Yildiz (2005) reported that 

nutritional deficiency is considered to be one of the most important factors in non-infectious 

abortion in cows and heifers. Moreover it is implicated in the development of abnormalities 

in the foetus and embryonic death in the early period of gestation. It has been discovered that 

most ruminants commonly experience reproductive failure due to early embryonic mortality 

which is associated greatly with nutritional deficiency during the mating time (Dunne et al., 

2000; Boland and Lonergan, 2013). While the ultimate symptom of a negative consequence 

of nutrition on fertility may be the fatality of the embryo, it is not completely clear if nutrition 

affects embryo quality through changing the developmental capacity of the oocyte or through 

changes occurring during embryo development (Boland and Lonergan, 2003). 

For diagnosis purposes, culturing the organism from aborted tissues may be used (Kreplin 

and Yaremcio, 2009). However, a study done by Hurchkinson (2009) demonstrated that in 
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about 70% of abortions, the cause cannot be determined even with careful laboratory 

examination. Additionally, Anka et al. (2014) also showed that most causes of abortion are 

never discovered and most abortions occur in the winter (Forar et al., 1996; Nadia et al, 

2013). 

Enjalbert et al. (2006) conducted a large case-control study of 2000 dairy and beef herds and 

found increased probabilities of abortion and prenatal mortality in selenium (Se) deficient 

herds. In earlier reports, aborted foetuses from western Canada had, on average, lower Se 

status than non-aborted foetuses (Orr and Blakely, 1994; Waldner, and Van De Weyer, 

2011). According to Wiltbank (1961), losses from abortions and stillbirths are the most 

important determinants of economic failure. Moreover, the inadequate supplementation of a 

ration with iodine, selenium, copper and zinc may also induce abortion in the advanced stage 

of gestation in cows (Bedwal and Bahuguna, 1994; Graham 1995; Alaçam and Evcil 2002). 

A study done by Waldner and Van De Weyer (2011) indicated that aborted foetuses with 

selenium deficiency had lesions of cardiac failure than in foetuses aborted without these 

lesions. 

2.5.5. Downer cow syndrome and nutrition in bovines 

According to Ménard and Thompson (2007), downer cow syndrome is a condition whereby 

the animal is unable to rise to a standing position. Moreover, this condition commonly occurs 

during the early postpartum period and this is a major concern in dairy farms worldwide 

(Kalaitzakis et al., 2010). Studies revealed that animals developing this condition mostly 

show in the peripaturm period changes in tissue metabolism, nutrient utilization, and 

disruptions in the functioning of the immune system (Kimura et al., 2006). In addition, the 

initial stages of uterine involution, in preparation for the subsequent reproductive cycle occur 

at this time (Abuom et al., 2012). Several studies have confirmed that downer cow syndrome 

is mostly as a result of hypocalcaemia and energy imbalance (Radostits et al., 2000).  

Additionally, downer cow syndrome has also been reported to be more common in cows than 

in heifers (Kutanaee et al., 2014). Cows that experience downer syndrome are often 

hypocalcaemic (Fleischer et al., 2001; Houe et al., 2001; FitzGerald, 2011). Many studies 

have indicated that hypocalcaemia may result in myometrial fatigue and delays cervical 

involution, both of which could predispose bovines to uterine prolapse (Odegaard, 1977; 

Murphy and Dobson, 2002; Roberts, 2004). Moreover, hypocalcaemia may predispose the 

cows to other post-parturient disorders such as fatty liver, ketosis, metritis, injuries to the 
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birth canal, nerve paralysis and mastitis which are more prevalent in older cows (Goff et al., 

1997). Studies have demonstrated that just prior to or after calving, the cow shows symptoms 

including loss of appetite, reduced body temperature and anxiety (Houe et al., 2001). It has 

been illustrated that as the condition progresses, the cow becomes unable to rise and if no 

treatment is given, the majority of the afflicted cows eventually die (Hibbs, 1950; Orpin and 

Esslemont, 2010). Other important consequences include impaired rumen function and 

depressed feed intake which have been implicated in the predisposition of subclinical 

hypocalcaemia (Hansen et al., 2003). It is important to note that the prevalence of 

hypocalcaemia at calving causes the cow to be susceptible to several other diseases due to 

effects of low calcium ion concentrations on the immune functions and muscle contractions 

(Reinhardt et al., 2011; Kimura et al., 2006). 

According to Lean et al. (2006) feed compositions with high phosphorus content given to 

cows during the dry period have been reported to increase the risk of milk fever development 

by to 6-9 times. Hence, in order to minimize the incidence of milk fever related losses, 

communal farmers in Southern Africa should be educated on appropriate feed formulations 

based on their animal‟s reproduction stage (Kimura et al., 2006). Another important aspect 

that should be given high consideration is that the level of susceptibility varies according to 

the age and level of lactation of the animal (Abuom et al., 2012). It is also necessary to note 

that all cows require close monitoring around calving for early signs of parturient paresis 

(Kreplin and Yaremcio, 2009). 

The onset of lactation is related to the development of milk fever, probably because calcium 

is one of the most abundant minerals in cow‟s milk and the concentration of calcium in 

colostrum is almost double that in milk later in lactation (Tsioulpas et al., 2007a). Moreover, 

milk fever, or parturient paresis, is second only to mastitis in terms of the number of 

veterinary treatments in Sweden (Swedish Dairy Association, 2010). It has been shown that 

monitoring the blood mineral status is an important part of downer cow management and 

other effective strategies that prevent milk fever. These strategies are significant in 

decreasing downer cow syndrome (Agger and Renney, 2004).  

According to  Menzies et al. (1992); McEvoy, (1994); Menzies (1994) if a cow with 

hypocalcaemia does not respond to calcium therapy, potassium, phosphorus and magnesium 

should be given as additional treatments pending the results of laboratory tests. Studies 

indicate that maintaining satisfactory fertility in cows is essential for successful farming 

(Ghosh et al., 2001). Many studies have made recommendations for trace element 

supplementation which initially focus on the prevention of reduced productivity and clinical 
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signs of deficiency, but the role of trace elements in immunity has been emphasised in further 

studies which have been reviewed recently (Gaylean et al., 1999; Spears, 2000; Enjalbert et 

al., 2006). Other researchers stated that supplementation of complete trace minerals is an 

inexpensive insurance and is well worth the cost (lopez-Alonso, 2008). Downer cow 

syndrome is one of many constraints of production in communal farming in Southern Africa 

due to lack of proper and sustainable feeding plans. 

2.6. Trace minerals and reproduction 

It has been proven in research studies that minerals are important for the functioning of 

various anatomical and reproductive components (Andrieu, 2008). Other studies have shown 

that mineral deficiencies and imbalances for livestock are reported from almost all regions of 

the world (McDowell, 1992). On the other hand, optimal nutrition, with adequate trace 

mineral levels, guarantees proper functions of the organism, among which the most important 

are structural, physiological, catalytic, and regulatory (Suttle, 2010). Studies have stated that 

requirements for minerals are hard to establish and most estimates are based on the minimum 

levels required to overcome a deficiency symptom and not necessarily to promote 

productivity (Close, 2006). Assessment of trace mineral status is considered a priority in the 

farm guide of good practices (Roderick and Hovi, 1999). 

As indicated by Terpiłowska and Siwicki (2011) deficiencies in protein, energy, vitamins, 

and minerals (trace minerals) are known to compromise immune functions as well as 

reducing disease resistance, thereby increasing the susceptibility to diseases (Spears and 

Weiss, 2008). Then again trace elements are known to improve growth (Gressley, 2008; 

Hesari et al., 2012) and production (Gressley, 2008; Siciliano-Jones et al., 2008; Spears and 

Weiss, 2008). Moreover, feed intake, digestibility and feed conversion which improves 

production may be increased by trace minerals (NRC, 2001). However, subclinical 

deficiencies of minerals are by definition hard to diagnose, and the definition of a subclinical 

deficiency is often based on normal values of minerals in, for example, plasma (Goff et al., 

1996). 

2.6.1. Mineral requirements and animal health 

According to Underwood (1996) requirements for minerals are hard to establish and most 

estimates are based on the minimum level required to overcome a deficiency symptom and 

not necessarily to promote productivity. Moreover, the determination of mineral 
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recommendations must take into consideration the quantity and type of raw ingredients as 

well as their inherent mineral content, the processing of the diet, the storage and 

environmental conditions, and the inclusion and content of other minerals (Kreplin and 

Yaremcio, 2009). It has also been reported that adequate nutrition before calving and during 

post- partum period is essential if acceptable oestrus and rebreeding performance are to be 

achieved (Alam et al., 2001). It is important to emphasise that during the dry season, the 

grasses that stand in the rangeland lose nutritive value and the soils lack in mineral content to 

the extent that supplementary feeding becomes a necessity if one is to get good returns from 

the animals (Raats, 2004). It is also important to consider that in order to meet the nutritional 

requirements of cattle growth and development, supplementation with macro minerals 

including calcium (Ca), phosphorus (P) and magnesium (Mg) is recommended (Odenya et 

al., 1992).  

In spite of the potential benefit from the use of supplementary feeds during the dry period, the 

majority of livestock farmers in South Africa do not make full use of this knowledge and as a 

result suffer major losses in production (Ndlovu et al ., 2007). The study by Kreplin and 

Yaremcio (2009) recommended that knowledge of daily changes in cow‟s feed requirements 

is also an issue of great importance which producers should consider. Studies have shown 

that minerals such as iron may be naturally present in feeds at levels high enough to reduce 

animal productivity (Hall and ZoBell, 2010). According to Arthington (2008), a number of 

trace minerals such as calcium, iodine, magnesium, phosphorus, selenium and zinc are 

required in cattle. Furthermore, trace minerals are also associated with the disease conditions 

of infectious agents (Boyazoglu, 2004).  

2.6.2. Calcium (Ca) and reproduction 

Calcium (Ca) is the most abundant mineral in the body and 99% is found in the skeleton; 

however, a small proportion of the body calcium that lies outside the skeleton is important for 

survival (Suttle, 2010). Some researchers (Shukla et al., 1983; Zhang et al., 1992) reported 

that a low serum Ca concentration plays an important role in the development of retained 

placenta in cows, while others (Lotthammer 1983; Mutiga 1993) found that the Ca 

concentration was at the physiological level, indicating that Ca has virtually no role in the 

development of retained placenta. Carson et al. (1978) investigated the high incidence of 

dystocia, retained placenta and puerperal metritis in a dairy herd and the study revealed that 

when these animals were fed a ration enriched with supplemental bone meal for the previous 
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3 months the incidence of dystocia was reduced from 75% to 10%, the retained placenta rate 

from 35% to 8% and the puerperal metritis rate from 70% to 10%. However, bone meal is no 

longer accepted in bovine nutrition (Hendriks et al., 2002). 

The serum Ca concentration in these cows was reported to increase from 8.98 mg/dl to 10.26 

mg/dl with this type of diet. It is also important to consider that the ratio of calcium to 

phosphorus should be maintained between 1.5:1 and 7:1 to avoid an imbalance (Wright, 

2012). It has been proven in studies that plasma or serum concentrations of calcium can be 

used to diagnose the subclinical form of hypocalcaemia and cut-off points at total calcium 

levels of 2.0 mM (Reinhardt et al., 2011) and 1.88 mM (Goff et al., 1996) have been 

suggested. Dairy cows are most commonly found with such levels soon after calving 

(Reinhardt et al., 2011). A study by Darmono and Sudibyo (1990) indicated that even if 

calcium levels increased in aborting cows due to Brucella infection, Mg levels decreased and 

such a difference might occur due to the effect of Brucella.  

According to Penner et al. (2008) adaptation to the new requirements starts immediately, with 

increases in parathyroid hormone and calcitriol, even if that is the case, plasma 

concentrations of ionised calcium may decrease to a level where milk fever develops. It was 

reported that hypocalcaemia is a predisposing factor for several other peri-parturient diseases, 

such as retained placenta, ketosis and mastitis (Correa et al., 1993), and may have a negative 

influence on milk yield (Rajala-Schultz et al., 1999). Milk fever is usually accompanied by 

increased concentrations of plasma magnesium (Klimiene et al., 2005; Larsen et al., 2001). 

Other studies revealed that cows suffering from milk fever usually have equal or higher levels 

of parathyroid hormone than healthy cows (Horst et al., 1978). Moreover, cows of certain 

breeds, e.g. Jersey cows, and cows in high parities have an increased risk of developing milk 

fever (Roche and Berry, 2006), whereas heifers rarely experience milk fever. 

2.6.3. Phosphorus (P) and reproduction 

In South Africa, phosphorus (P) has been recognized as a nutrient which is a major 

production constraint in range cattle in several parts of semi-arid communal areas and 

osteomalacia, which may be presented as stiffness, may be clinically observed due to the 

insufficiency of phosphorus in the diet (Bakunzi et al., 2012). In addition, the effects of 

phosphorus supplementation during summer and winter remain uncertain, but due to the low 

nutritional value of pastures during winter, most farmers intensively supplement (De Waal 

and Koekemoer, 1997). 
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The following recommendations were made by NRC (1984): a 30 g P/day (0.27% of diet dry 

matter (DM) 550 kg lactating cow requires 30 g P/day (0.27% of diet dry matter (DM) while 

a 19.5 g P/day (0.2% of diet DM) in a pregnant cow is required. According to De Brouwer et 

al. (2000) the requirement for phosphorus is directly proportional to an increase in 

production. In accordance with Du Toit et al. (1940) who conducted a study on the mineral 

content of natural pasture, in many parts of South Africa, the phosphorus content is not 

sufficient for utmost cattle production. Furthermore, a craving of sick cattle for the bones of 

dead animals on the South African veldt led to the identification of phosphorus deficiency in 

cattle (Theiler, 1912). Another researcher stated that phosphorus has more known functions 

in the animal body than any other mineral; it is required for bone and tissue development, 

energy utilization and milk production (Abrams and Atkinson 2003).  

According to Nix (2002) phosphorus is commonly referred to as the “fertility” mineral. 

Phosphorus deficiency was discovered in some classic research during the early part of the 

century (Theiler, 1927). Reports show that phosphorus deficiency can severely affect 

reproductive performance and may be expressed as delayed puberty (associated with poor 

appetite and growth rate) and increased number of services required per conception (Kreplin 

and Yaremcio, 2009). According to Erickson et al. (2002) one of the greatest challenges is 

controlling phosphorus (P) inputs and outputs in cattle feeding, mainly in communal farming 

areas. Furthermore, meeting phosphorus requirements for cattle (not reducing or exceeding 

intake) can act as a method of reducing phosphorus mismanagement (Erickson et al., 2002). 

A study done by Hadžimusić and Krnić (2012) indicated that there is a greater need for 

phosphorus by cows than that provided by plants contained in the animal diet, and this is a 

direct consequence of low values of this mineral in the soil composition.  

2.6.4. Selenium (Se) and reproduction 

Selenium is an important component of enzyme systems and interacts with vitamin E to 

prevent tissue damage (Atli, 2012). In addition, selenium (Se) is the trace mineral that gets 

the most attention in Alberta, Canada, because selenium toxicity can also be a problem. 

Moreover, levels at which selenium can be added to feeds are regulated due to the narrow 

range between deficiency and toxicity (Kreplin and Yaremcio, 2009). Nonetheless, selenium 

deficiency has been associated with significantly reduced fertility in affected cattle, a higher 

than expected number of retained placentas, occasional abortions, premature or weak calves, 

reduced ability to resist disease and “white muscle disease” in calves (Crandell, 2013).  



 20  

 

Studies have revealed that selenium in foodstuffs occurs predominantly in the amino acids 

seleno-methionine and selenocysteine, whereas the majority of supplemental selenium is fed 

in the selenite forms (Whanger, 2002). Numerous studies have shown the retention of the 

seleno-methionine form, as found in selenium yeast, to be greater than the inorganic sources, 

both in tissues and in blood (Pehrson et al., 1999; Givens et al., 2004).  

A review of 13 studies also showed that where selenium was administered or fed, only 10% 

of cows had retained placenta versus 32% of the control animals and 28% of animals that 

received a Vitamin E supplement (Harrison and Hancock, 1999). Other reviews that were 

made  indicated that Vitamin E and selenium supplementation of dairy cows facilitates 

retained placenta risk reduction, concluding that supplementing diets with both or either 

alone could reduce the risk of retained placenta and the number of services per conception in 

the selenium fed animals tended to be lower (1.54 versus 2.05) Mee (2004). 

2.6.5. Magnesium (Mg) and reproduction 

According to Blaine et al. (2014) magnesium is the second most abundant intracellular 

divalent cation. Moreover, several enzymes rely mainly on intracellular magnesium to 

regulate metabolism (Mahon et al., 2003). Intracellular magnesium is also significant in nerve 

transmission (Wang et al., 1994). Studies have shown that there are two mechanisms in 

which magnesium in adult ruminants can be absorbed which include the one dependent on 

the potential difference over the rumen epithelium and is the major mechanism of 

transportation when magnesium concentrations are low (Blaine et al., 2014). The other 

mechanism is that in which magnesium can be transported over the epithelium independent 

of the potential difference (Martens and Schweigel, 2000). 

Other studies have revealed that insufficient magnesium absorption retards the cow‟s ability 

to activate the magnesium stored in the bones, which is necessary in maintaining cellular 

magnesium levels and in the intracellular fluid (Kronqvist, 2011). On the other hand, the low 

potassium concentration inhibits magnesium uptake while rumen ammonia content influences 

the uptake of magnesium (Jittakhot et al., 2004a; Blaine et al., 2014). It is also noticed that 

during calving, the magnesium content increases with the decrease in plasma calcium level 

(Goff et al., 2002), while the amount of magnesium required for reproduction is at least 30 

per cent higher than the requirement for growth (Kreplin and Yaremcio, 2009). Furthermore, 

a deficiency in magnesium seriously affects reproductive performance: cows with magnesium 
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deficiency do not show heat, have decreased conception rates, higher abortion rates and low 

birth weight calves (Donna, 1994). 

In addition, calves are generally born weak and may be deformed with twisted legs and 

enlarged joints (Kreplin and Yaremcio, 2009). According to Mayland (1988) measuring 

magnesium plasma concentration can be used to diagnose hypomagnesaemia, where 0.74 

mM has been suggested to be a cut-off point. However, some researchers suggest that total 

magnesium in plasma is not always decreased at magnesium deficiency, and that the ionised 

magnesium level in plasma provides a more accurate measure of the magnesium status 

(Speich et al., 1981; Arnaud, 2008). According to Kronqvist (2011) the condition of 

hypomagnesaemia or low blood magnesium content can also be referred to as winter tetany, 

grass staggers and grass tetany depending on the circumstances in which it may occur. A 

study also showed that severe association of hypomagnesaemia and tetany may result in 

death due to low magnesium levels in the cerebrospinal fluid (McCoy et al., 2001). 

2.6.6. Copper (Cu) and reproduction 

Copper is an essential trace element that has been recognized for many decades and has also 

been found to have an influence on normal growth, production and reproductive performance 

(Hart et al., 1928). Some reports have shown that connective tissues, red blood cells and key 

enzymes in the body need copper (Lee, 1999). Copper deficiency has similar effects on 

reproduction as other mineral deficiencies which include delayed puberty and poor fertility 

(Gadberry, 2004). Other indications of copper deficiency incorporate repeat breeding and a 

higher than expected number of retained placentas (Kreplin and Yaremcio 2009). According 

to Jones and Suttle (1983) a relationship between Cu and immune function has been shown 

by decreased natural resistance to infection in animals that were copper (Cu) deficient. 

Reports by Jones and Suttle (1983) also support a relationship between Cu status and disease 

susceptibility. 

2.6.7. Iodine and reproduction 

Regulating the metabolic energy rate in the body through the thyroid hormones thyroxine 

(T4) and triiodothyronine (T3) is an essential function of iodine (NRC, 2000). As stated by 

Miller et al., (1988) the absorption of dietary iodine occurs at proportions of about 70 and 80 

percent as iodide and abomasal re-secretion takes place in the rumen, while a greater re-

absorption of iodide occurs in the small and large intestine. On the other hand, the thyroid 
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gland takes a large amount of iodide for the synthesis of thyroid hormone and iodine can also 

be lost by excretion in urine (NRC, 2000). According to the ARC (1980) the required iodine 

in cattle is not well known but measuring the rate of secreted thyroid hormone has been used 

to estimate iodine requirements. 

Researchers have indicated that the feeds content of iodine rely mainly on the availability of 

iodine in the soil (NRC, 2000). According to NRC (1980) the amount of iodine tolerable in 

the diet is 50 mg/kg. Other studies have revealed that cattle need iodine for the formation of 

two hormones that are produced by the thyroid gland which are important in the control of 

the body‟s metabolic rate (Nelson, 1985). It has also been noted that high nitrate feeds 

decrease the uptake of iodine in the digestive tract (Wyngaarder and Wright, 1952). It is also 

important to note that the deficiency symptoms include poor conception rates, abortions, 

longer gestation periods and the birth of dead, weak or hairless calves (Taylor, 1996). 

Other studies have also shown that retained placenta, reduced reproduction in cows 

characterized by irregular cycling, low conception rate are some of the signs observed in 

iodine deficiency (McDowell, 1992). Moreover, a lack of iodine reduces growth rate, milk 

production and feed consumption (Donna, 1994). Other signs include delayed puberty and 

ruminants frequently do not show signs of heat (Zimmermaan, 2000). It is also necessary to 

mention that goitre can result from severe deficiency of iodine (Felig, 2001). Other important 

studies have shown that grazing on pastures containing many plants belonging to Brassica 

spp. (i.e., kale, forage rape, cabbage or turnips) can also cause goitre by interfering with 

iodine utilization (Kreplin and Yaremcio 2009). 

2.6.8. Iron and reproduction 

Iron is essential in all mammals for the maintenance of biological processes such as transport 

of oxygen and enzymatic transfer of electrons (Andrews, 2005). According to McDowell 

(1992), a number of enzymes in mammals either carry or are activated by iron. It was 

revealed that haemoglobin contains above fifty percent of the bodily iron content (NRC, 

2000). Studies also revealed that transferrin (TF) cycle is a very important process through 

which cellular iron uptake happens in many tissues (Hentze et al., 2004). On the other hand, 

transferrin (TF) is an abundant plasma protein that binds two iron atoms with extremely high 

affinity and it functions to keep iron soluble, thus preventing precipitation of fe
3+ 

ions out of 

aqueous plasma. Conclusively, iron needs to be bound to TF in circulation (Andrews, 2005; 

Lieu et al., 2001). 
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As mentioned in studies, the most important sources of iron in cattle are water and soil 

ingestion and the amount of iron present in forage is said to be less than supplemental iron 

(NRC, 2000). One researcher reported that reproductive performance of iron deficient 

animals may be badly affected due to anaemia, reduced appetite and lower body condition 

(Kumar et al., 2011). In foetal development, iron export is mediated by cells of the extra 

embryonic visceral endoderm and placental syncythiotrophoblas (Lieu et al., 2001). 

According to Andrews (2005), during pregnancy the intra-placental transfer of iron occurs 

and it plays a very important role in the development of the foetus, and for this reason iron 

deficiency can be implicated in foetal mortality. A deficient animal becomes a repeat breeder 

and requires an increased number of inseminations per conception and occasionally may 

abort (Kumar et al., 2011). Other clinical signs that may be seen during iron deficiency 

include anaemia (hypochromic microcytic), pica, pale mucus membranes, reduced feed 

intake and weight gain (Bremner and Dalgarno, 1973). 

 It was noted that calves in confined housing and those which are mainly fed milk are highly 

susceptible to iron deficiency, furthermore the prevalence of iron deficiencies are also most 

common in highly parasite infested areas due to chronic blood loss (NRC, 2000). According 

to McDowell (1992), in instances where there is not blood loss, the amount lost in faeces and 

urine is very little. The NRC (1980) indicated that toxic amounts of iron predispose to 

metabolic acidosis, hypothermia, diarrhoea, weight reduction and low feed intake. An 

estimated 1,000 mg Fe/kg has been indicated to be the acceptable concentration required for 

feeding (National Research Council, 2000). 

2.6.9. Zinc and reproduction 

Research studies show that zinc (Zn) is an important component of many essential enzymes 

and it functions to activate some enzymes. Moreover, several enzyme processes such as the 

metabolisms of nucleic acid, protein, carbohydrate, the normal functioning and development 

of the immune system all require zinc in order to occur (Hambidge et al., 1986). Factors such 

as soil zinc, plant species and maturity affect the forage zinc content (Minson, 1990). A study 

done by the NRC (2000) indicated that the zinc content in grass is lower than in legumes. The 

toxicity of zinc results from the administration of an amount greater than the normal 

requirement, which is 500 mg/kg (National Research Council, 1980). A study conducted by 

Graham et al. (1994) showed that the serum zinc concentration in aborting cows was lower 

than in those not aborting and insufficient zinc in feeds played an important role in the loss of 
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the foetus. It is also seen that Zn deficiency may result in reduced vitamin A utilization and 

signs of a vitamin A deficiency may be seen. In addition, high calcium and phosphorus levels 

decrease zinc absorption from the intestine (Kreplin and Yaremcio, 2009). Furthermore, Zn 

deficient animals have been shown to have lower concentrations of FSH and LH (Boland, 

2003). Many studies have revealed that in cattle, the following signs are seen as a result of 

severe zinc deficiency: listlessness; excessive salivation; feed inefficiency; swollen feet with 

open parakeratotic lesions that are most severe on the legs, neck, head, and around the 

nostrils; failure of wounds to heal; alopecia reduced growth, reduced feed intake, reduced 

testicular growth and scaly lesions (NRC, 2000). 

2.7. Biochemical serum enzymes in animal health and reproduction 

In veterinary medicine, the analysis of biochemical blood parameter is an important 

metabolic profile test in cows (Oetzel, 2004). The significance of blood biochemical 

parameter in the assessment of animal health has been strongly emphasised by many 

researchers (Nozad et al., 2011). Examination by determining the levels of biochemical blood 

metabolites is an aspect of great importance in diagnosing metabolic disorders in cattle herds 

(Oetzel, 2004, Mordak and Nicpoń, 2006). According to Magnus and Lali (2009) total 

protein, serum albumin, serum globulin, serum calcium, Alanine amino transferase (ALT), 

Aspartate aminotransferase (AST), urea/BUN and creatinine are amongst the important 

serum biochemical parameters in assessing herd health status. A study carried out by  Ndlovu 

et al. (2007) indicated that compared to body mass or condition, cattle nutritional status can 

frequently be measured more precisely by assessing levels of important serum metabolites 

such as glucose, cholesterol, creatinine, total proteins, albumin, globulin, non-esterified fatty 

acids, blood urea nitrogen and minerals. 

Damptey et al. (2014) stated that total protein, albumin, globulin, creatinine and urea function 

to provide indication for protein status. On the other hand, physiological status of an animal, 

season, age, nutrition and breed are factors which may affect blood metabolite levels (Ndlovu 

et al., 2007). However, alterations in concentrations of nutrient-sensitive metabolites in 

circulation are important indicators of ovarian function and animal metabolic status 

(Wettemann et al., 2003; Damptey et al., 2014). It is important to note that serum enzyme 

activity in healthy cows is either lacking or low (Ndlovu et al., 2007). Careful considerations 

also need to be taken concerning the fact that the nutritional status of animals requires proper 

monitoring to obtain improved production and high marketability (Chimonyo et al., 2000).  
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2.7.1. Total protein (TP) and animal health  

According to Kreplin and Yaremcio (2009) proteins are the essential building blocks of most 

tissues and the in most animal feed rations they serve as the second limiting nutrient. Studies 

have also revealed that lowered overall conception rate, reduction of the conception rate to 

first insemination, increases the number of days open and delayed first ovulation or oestrus 

may result from excessive feeding of rumen degradable proteins (Tamminga, 2006). 

According to Ndlovu et al. (2007) precise protein status cannot be measured by use of a 

single metabolite. Instead a combination of different blood levels of creatinine, albumin, total 

protein and blood urea nitrogen (BUN) are utilized so as to determine protein content.  

Furthermore, in nutritional status assessment blood albumin and total protein have low 

variability. Consequently a high diagnostic value is observed in both of them in contrast to its 

high variability as a low diagnostic value is found in blood creatinine. As stated by Agenas et 

al. (2006) serum albumin has 16 days of turnover and is therefore made a very sensitive and 

early indicator of dietary protein status. Titgemeyer and Loest, (2001) showed that a high 

disease predisposition is encountered in cases of protein deficiency due to the impairment of 

both cell mediated and humoral immunity. Studies have indicated that during protein 

insufficiency, reduced levels of albumen and total protein may be observed as they are 

indicators of the presence of protein (Le Banh, 2006).  

Research studies have revealed that total protein (TP) is known to increase due to 

dehydration, chronic inflammation and para-proteinaemia, also it decreases due to over 

hydration, severe congestive heart failure, protein losing nephropathy, protein losing 

enteropathy, haemorrhages, burns, dietary protein deficiency, mal-absorption and some viral 

conditions (Merck Veterinary Manual, 2010). Moreover, total protein (TP) and albumin 

reflect availability of protein and their concentration decline in the face of protein deficiency 

(Ndlovu et al., 2007). A study conducted by Otto et al. (2000) revealed that elevated 

concentrations of protein tend to be more available in non-lactating non-pregnant cows. 

Blood albumin content is usually lower at birth and later increases; on the other hand the 

availability of total protein in mature animals is higher compared to that in younger animals 

(Doornenbal et al., 1988; Otto et al., 2000). 

2.7.2. Creatinine (C) and animal health 

Creatinine is known as a muscle metabolism waste product which is mostly excreted by 

kidneys and its serum concentration is used in renal function as an index (Venkatapathy et al., 



 26  

 

2014). In addition, it is a large molecule, with high molecular mass (MW 113Da and 

molecular radius of 3.2 ˚A) maintained at invariable plasma levels by kidneys increases due 

to renal dysfunction, ruptured bladder, blocked urethra and it also decreases due to sample 

deterioration (Merck Veterinary Manual, 2010). It is revealed in studies that serum creatinine 

evaluation is an important test used to assess renal function (Duncan et al., 2001). On the 

other hand, in clinical practice the concentration of serum creatinine can also be described as 

a measure of the rate of glomerular filtrate (Ronald et al., 1992). 

In relation to reproduction, the impact of creatinine on blood urea makes it very important 

due to the positive influence that it has on fertility (Butler, 2000). However, according to 

Butler (1998), fertility can be negatively affected by very high levels of creatinine. Normally 

serum creatinine ranges from 0.6– 1.5 mg/dL while salivary creatinine ranges between 0.05–

0.2 mg/dL (Jenkins, 1978; Venkatapathy et al., 2014). It has been recognised that blood 

creatinine increases due to the kidney‟s inability to excrete it during renal failure (Guyton and 

Hall, 2006). In addition, the kidney also displays reduced lipid solubility consequently under 

normal circumstances due to its physical structure or composition it is incapable of easily 

diffusing across the cells and the rigid intercellular link of the salivary gland (Lamb et al., 

2006). 

However, in the diseased state possibly there is an alteration in the permeability of the 

salivary gland cells (Ivanovski et al., 2012). Moreover in kidney disorders, elevated serum 

creatinine levels produce a concentration gradient that facilitates increased diffusion of 

creatinine from serum in to saliva (Venkatapathy et al., 2014). According to Ronald et al. 

(1992) changes in metabolic creatinine, renal handling and the measurement of 

methodological interferences affect creatinine serum concentrations. 

2.7.3. Aspartate amino transferase (AST) and Creatinine kinase (CK) 

According to Otto et al. (2000) aspartate amino-transferase (AST) enzymes are proper 

indicators of damage of soft tissues and they are found in various organs, predominantly liver 

and cardiac muscle. Reports have indicated that high blood variability cause liver enzymes 

(AST, CK, ALT or AST) to attain a low diagnostic value for nutritional status (Ndlovu et al., 

2007). Other studies revealed that aspartate aminotransferase (AST) contain in red blood cells 

is able to escape to blood plasma with no indications of the destruction of red blood cells 

(Abutarbush and Radostits, 2003). In a study conducted by Ndlovu et al. (2007) it was 
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revealed that during rainy season elevated amount of AST are observed as compared to low 

level seen in dry season. 

Creatinine kinase (CK) is the classical muscle enzyme increase significantly in 

rhabdomyolysis (Merck veterinary manual, 2010). Moreover, CK is an important enzyme in 

tissue energy metabolism which has fluctuating and high energy requirements (Kunz, 2001). 

In animal production creatinine kinase can generally act as a marker for muscle damage and 

physical stress (Radostits, et al., 2000; Brawn et al., 2008). Cellular injury, heart and liver 

damage can also be indicated by creatinine kinase (Zhang et al., 2010).  

Abutarbush and Radostits (2003) stated that AST is directly proportional to the amount of 

creatinine kinase (CK) produced in large amounts in many reproductive conditions. In 

addition, muscle dystrophy can result from selenium and Vitamin E dietary deficiency; 

moreover muscle enzymes such as AST and CK are usually used as diagnosis (Ndlovu et al., 

2007). As indicated by Stull et al. (2007) in terms of muscle damage creatinine kinase may 

also be high in cows with hypocalcaemia.  

2.7.4. Lipase and animal health  

According to Afonso et al. (1999) lipases are a subclass of enzymes involved in hydrolysis of 

an ester. Moreover, Girod (2000) indicated that lipases in living organisms play important 

roles in processing, transporting and digestion of dietary lipids (e.g. triglycerides), through 

their involvement in a number of biological processes including metabolism of triglycerides 

in diet and cell signalling (Spiegel et al., 1996). Studies show that high levels if triglycerides 

(TRIG) are predominantly seen at calving and the TRIG accumulation is greatly influenced 

by depressed feed intake. Furthermore, removal of feed in animals during or shortly after 

calving may result in fatty liver (when animal goes off feed for 24 hours) which can 

concurrently be seen with other disorders including hypocalcaemia, metritis, mastitis and 

abomasal displacement (Merk veterinary manual, 2015). Additionally, high level of lipase in 

blood is called hyperlipasemia which may result from pancreatitis, increased tumors of the 

pancreas, gallbladder infection and kidney failure (Hamilton, 2013). 

2.7.5. Cholesterol and animal health  

According to Guzel, and Tanriverdi (2014) cholesterol is a lipid or fat structure which 

circulates in the bloodstream and it is essential for life. Furthermore, Damptey et al. (2014) 

states that cholesterol is a type of fat or lipid found in all cells of the body; it is also a 

https://en.wikipedia.org/wiki/Digestion
https://en.wikipedia.org/wiki/Triglycerides
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fundamental factor in many metabolic processes such as production of hormones (e.g. sex 

hormones) and building important parts of cells (cell membrane). Studies have shown that 

there is a twice higher risk of reproductive disorders, diabetes mellitus and cardiovascular 

disease due to obesity which results from increased cholesterol levels (Ahmad et al., 2004). It 

is important to point out that there is a positive correlation between lowered cholesterol 

concentration and improved reproduction in repeat breeder cows (Kumar, 2014). Cholesterol 

has also been reported to increase due to fatty meals, hepatic or biliary diseases, Cushing 

disease and hypothyroidism; however it may decrease during severe cases of liver 

dysfunction (Merck Veterinary Manual, 2010). Studies have verified that low cholesterol 

levels lead to lowered concentrations of plasma insulin growth factor and inhibition of 

ovulation (Maciel et al., 2001). According to Hansen et al. (2014) cholesterol levels may 

decrease with the stage of lactation. Conversely, it has been revealed that high dietary 

cholesterol levels are very influential in the occurrence of cardiovascular diseases (Faye et 

al., 2015). In addition, cholesterol levels in silage mixed rations are high compared to the 

concentration of cholesterol in natural grassland (Barlowska et al., 2011). 

2.7.6. Urea and animal health 

Blood Urea Nitrogen (BUN) has been defined as a small molecule that equilibrates between 

plasma and the reproductive tract (Canfield, 1990). Moreover, blood urea nitrogen plus 

creatinine concentration, aid as good indicators of protein metabolism and both play a critical 

role in kidney function (Damptey et al., 2014). In ruminant rations urea can be used as a 

replacement for protein portions (Ehrenberg et al., 1891). According to Kertz (2010) urea is 

converted into protein by the rumen and reticulum microorganisms. Studies have proven that 

BUN consumption can be maintained by reduced protein levels and high levels of starch in a 

diet (Allen and Miller, 1976; Kertz, 2010). 

On the other hand, an excess of urea in the blood stream has been linked to the development 

of high blood pressure in certain patient populations (Merck veterinary manual, 2010). Also 

cows with low concentrations of creatinine and higher levels of plasma urea encounter 

delayed ovulation (Damptey et al., 2014). A study conducted by Greenwood et al. (2002) 

indicated that during dry periods, energy requirements in the body can be replaced by the 

process of protein catabolism which results in increased urea concentrations in the blood 

Magnus and Lali (2009) stated that low serum urea nitrogen may be seen in animals with 

post-partum metritis. According to Quiroz-Rocha et al. (2009) low serum urea concentration 
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during the postpartum period may be seen due to reduced feed intake resulting from reduced 

ammonia absorption, leading to disturbance in urea recycling in the rumen. Studies show that 

low energy diets with high protein content increase blood urea concentration which is a risk 

for lipomobilization (Oetzel, 2004; Park et al., 2010). Feed which is high in crude protein 

increase plasma urea concentrations which decrease conception rate at first service (Canfield, 

1990). 

High levels of urea and ammonia also have harmful effects on both embryo and oocyte 

development (Ocon and Hansen, 2003). During periods of malnutrition foetal urea 

concentrations increase (Mellado et al., 2004). Increased usages of urea supplementation have 

occasionally been associated with still births and abortions (Rhoads et al., 2006). A study 

done by Ryley and Gartner (1970) revealed that serum levels of urea increase the probability 

of abortion incidences. A study done by Kertz (2010) showed that retained placenta were 

significant (P<0.05) in urea feeding trail 2, and abortion rate was greater (P < 0.05) for cows 

in the 1.8% urea treatment in trial 1. 

2.8. Conclusion  

 

Reproductive conditions are subject to several factors such as management and some post-

partum diseases. Some of these factors can be predicted by analysing serum metabolites and 

other trace minerals from blood samples obtained from pregnant cows. This study aimed to 

look into these parameters to assess the health status of different herds, so as to inform animal 

producers on reproductive conditions which might occur and ways to prevent them in future. 
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CHAPTER 3 

MATERIAL AND METHODS 

3.1. Sample collection and handling 

3.1.1. Working group 

In this study the blood samples were collected with the assistance of the Mafikeng state 

veterinarians and the large animal station workers at the North-West University animal 

hospital. Convenient sampling was applied. Sampling was done in areas around Ngaka 

Modiri Molema District in the North-West Province. Blood samples were collected from 

cows with reproductive conditions such as dystocia, vaginal prolapses, downer cow 

syndrome, retained placenta and those that have aborted and cows in the final trimester of 

pregnancy. 

3.1.2. Study area 

The study was conducted Local Municipality of Mafikeng, found in the North-West 

Province. It is located on South Africa‟s border with Botswana.  

 

Figure 3.1: The map of Mafikeng Local Municipality, Ngaka Modiri Molema District of 

North-West province (Adegboye and Babalola, 2013). 
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The total area of the Mafikeng Local Municipality is approximately 3 703 square kilometres. 

A study of Matsane and Oyakale (2014) indicated that the area is divided into 28 wards 

consisting of 102 villages and suburbs. The coordinates are 25°51„S and 25°38„E. The main 

economic activity in the Ngaka Modiri Molema District of the North-West Province is 

agriculture, mainly producing crops and cattle. According to Materechera (2011), the climate 

in the study area is typical semi-arid savannah with a mean annual summer rainfall of 

500mm. Temperatures in this area range from 17° to 31°C (62° to 88°F) in the summer and 

from 3° to 21°C (37° to 70°F) in the winter (Balarane and Oladele, 2012) . 

3.1.3. Sample collection   

In this study, a total of n=108 samples were collected from all cases of reproductive 

conditions such as downer cow syndrome, dystocia, retained placenta, vaginal prolapse and 

abortion reported to the North-West University teaching hospital between June 2012 and June 

2015. Structured questionnaires were also issued to the farmer and animal owner. Red 

stoppered tubes were used to collect blood samples from cows. Approximately 10mL of each 

blood sample was collected from the jugular vein of each cow in a plain vacutainer tube 

(Neary et al., 2014). Each sample was labelled using codes describing the specific condition 

that the animal had. Samples were then stored in ice and transported to the animal health 

laboratory at the North-West University Mafikeng Campus for analysis. In addition, samples 

were also collected from cows in their last trimester of pregnancy. 

3.1.4. Sample preparation 

In this study, serum was obtained by centrifuging blood at a speed of 1000–1500 revolutions 

for 10 minutes under room temperature after 2 hours of collection to allow clotting and obtain 

clear serum (Silberová et al., 2010). Serum was then frozen at −20
o
C until analysis; storage 

temperature was maintained not exceeding –18°C as recommended by Zima et al. (2007). 

3.2. Sample analysis 

3.2.1. Rose Bengal Plate Test (RBPT) 

 

To rule out brucellosis, all samples were analysed using Brucella Rose Bengal Test.30µL of 

RBPT antigen and 30µL of the test serum were added together on a microtiter plate, and 

mixed thoroughly (Salman and El-Nasri., 2012). The plate was shaken for 4 minutes and the 
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plate was viewed on an x-ray light, then the degree of agglutination reactions was recorded. 

The samples were classified positive if any agglutination was observed and negative if there 

was no agglutination.  

 

 

Figure 3.2: Brucella Rose Bengal Plate Test indicating positive and negative results 

Source: (www.arc.agric.za/arc-ovi/Pages/Diagnosis-of-bacterial-diseases-.aspx) 

 

3.2.2. Biochemistry (IDEXX CATALYST Dx
tm

) 

All samples were analysed for blood chemistry test using the IDEXX CATALYST
DX

 

chemistry analyser according to the manufacturer manual‟s instructions (IDEXX 

Laboratories Inc., 2010). The procedures were performed in order to determine different 

concentrations of minerals and to obtain a general blood chemistry profile (serum 

metabolites).  

3.2.3. Questionnaire 

In this study, structured questionnaires were used to collect data from 65 farmers in Ngaka 

Modiri Molema District of the North-West Province. Farmers were interviewed during farm 

visits and at community outreach programmes organized by North-West University Animal 

http://www.arc.agric.za/arc-ovi/Pages/Diagnosis-of-bacterial-diseases-.aspx
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Health Department. The questions they were asked included the type of conditions that their 

cows had experienced, age of the cow, breed, the body condition score, incidences of the 

condition, parity, whether or not the cows supplemented, whether or not there was any 

treatment given to the cows prior to the condition and medical history. The data from 

completed questionnaires were coded, captured and analysed using Statistical Package for 

Social Sciences (SPSS) version 21. Descriptive statistics (frequencies and percentages) were 

used to determined proportions of the different factors and how often they are experienced in 

rural areas. Chi-Square test was used to determine the association between dependent and 

independent variables. 

3.3.4. Statistical analysis 

Mean concentrations of blood collected from animals that showed signs of abortion, retained 

placenta, downer cow syndrome, vaginal prolapse and dystocia were collected at the same 

time with the control (healthy) at final trimester of pregnancy. Data were analysed 

statistically in SAS (version 20) using the analysis of variances techniques (ANOVA). The 

results are expressed as means ± SEM. The different treatments were significant if the 

associated P-value was less than the alpha level established (i.e. P<0.05). Correlation analysis 

was performed by pearson chi-square to see if there is an association between reproductive 

conditions, breed types and blood chemistry between the experimental groups (cows 

experiencing reproductive conditions and those in the final trimester of pregnancy). 

The data was analysed using PROC GLM of Statistical Analysis System (SAS) Institute 

(2015) with the following model: Yijk=u+ci+eijk 

Where:  

Yijk= dependant variable 

 µ= population mean 

 Ci = effect of the i
th

treatment (condition) 

 eijk =error term.  
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CHAPTER 4 

RESULTS 

The aims and objectives of this study were to identify the major causes of the occurrence of 

bovine reproductive conditions and based on the blood and biochemical results obtained in 

each condition, to come up with a formula in order to predict the possibility of the occurrence 

of a particular condition.   

Data obtained from this study were from the analysis of responses attained from farmers to 

whom questionnaires were administered and from the results establish after analysis of serum 

sample analysed in the laboratory. Results obtained are represented below.  

4.1 Results of the survey conducted with farmers whose cows experienced reproductive 

conditions  

Results obtained from the analysis of data on reproductive conditions of cows in Ngaka 

Modiri Molema district between June 2012 and June 2015, showed that of all conditions 

experienced during the collection period, dystocia (26.2%) was the most common followed 

by retained placenta and abortion both with equal proportions (23.1%). In addition, data 

showed that 20% of the conditions were downer cow syndrome, while only 7.7% of the cows 

had vaginal prolapses. In general, 93.8% were not given any treatment prior to the condition. 

The survey also showed that the majority (81.5%) of cows were not given any supplement.  
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Table 4.1.1 Frequencies of the type of reproductive condition experienced, treatment given 

and supplementation status (Obtained from farmers in Ngaka Modiri Molema District). 

VARIABLES                  FREQUENCY                            % 

Condition 
Downer cow syndrome 

Abortion 
Retained placenta 

Dystocia 
Vaginal prolapse 

 
13 
15 
15 
17 
5 

 
20 

23.1 
23.1 
26.2 
7.7 

Cows given treatment 
Yes 
No 

 
4 

61 

 
6.2 

93.8 

Supplementation 
Yes 
No 

 
12 
53 

 
18.5 
81.5 

Feeding system 
Natural grazing 

 
65 

 
100 

Medical history 
Yes 
No 

 
1 

64 

 
1.5 

98.5 

N=65 (number of farmers interviewed) 

 

Results obtained in this study also revealed that 46.15% of the reproductive conditions 

occurred in cows aged between 4-6 years, followed by cows aged between 1-2 years at 38.3 

% (Table 4.1.2). It was also noticed that 61.3% of animals monitored had a body score 

condition (BSC) ranging between 2 and 3.  

With regard the breeds, this study showed that Afrikander (33.8%) followed by Brahman 

(27.7%) and 13.8% for mixed breed were in that order affected by the reproductive 

conditions (Table 4.1.2). It is important to mention that 41.1% of affected animals 

experienced the condition at first calving. 
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TABLE 4.1.2 Proportions of different factors affecting cow reproductive performance. 

VARIABLES FREQUENCIES % 

Age   

1-3 years 23 38.3 

4-6 years 30 46.15 

7-10 years 12 18.46 

Body condition score (Bcs)  
 

 

2-poor 13 20 

3-good 41 63.1 

4-very good 11 16.9 

Breeds   

Brahman 18 27.7 

Mixed breed 9 13.8 

Nguni 6 9.2 

Bonsmara 6 9.2 

Afrikander 22 33.8 

Drakensberger 2 3.1 

Charolaise 2 3.1 

Parity   

1st 27 41.1 

2nd 19 29.2 

3rd 9 13.8 

4th 6 9.2 

5th 1 1.5 

6th 2 3.1 

8th 1 1.5 

Number of incidences   

1st 58 89.2 

2nd 3 4.6 

3rd 4 6.2 

N=65 (number of farmers interviewed) 

A closer look at the results among different conditions showed that there was correlation 

(P≤0.05) between the age and cows developing reproductive conditions (Table 4.1.3). It was 

seen that cows with abortion (1-3yrs) at 60%; retained placenta (4-6 years) at 60%; dystocia 

(4-6 years) at 60%; downer cow syndrome (1-3 years) at 53.85% and vaginal prolapse (4-

6yrs) at 41.18% were significantly different (Table 4.1.3).  

A significant correlation was also noted between selected breeds and reproductive conditions 

(Table 4.1.3). Abortion was noted at 60% in Brahman while 53.33% and 41.18% of 
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Afrikander had retained placenta and dystocia respectively. Vaginal prolapses were mostly 

observed in Brahman and Afrikander at 40% respectively. However, the occurrence of 

downer cow syndrome was evenly distributed among different breeds (7.99% - 23.08%) but 

this condition was not observed among Bonsmara (Table 4.1.3). The results obtained in this 

study showed that most reproductive conditions occurred between the 1
st
 and 2

nd
 parity. 

However, dystocia and retained placenta were mainly observed in cows at 7
th

 and 8
th

 parity 

respectively (Table 4.1.3). 

Animals from which samples were collected showed the condition for the first time (Table 

4.1.3) with 100% for those having abortion; 50% for retained placenta; 94% for dystocia, 

93.31% for downer cow syndrome and 80 % vaginal prolapse (Table 4.1.3). However, 

retained placenta seems to occur more than once in the same cow with 13% of animals 

showing it for the 3
rd

 time (Table 4.1.3). It was also noted from the data obtained through the 

questionnaire that most animals that showed the conditions were not attended to nor 

supplemented with mineral or other foods (Table 4.1.3). Amongst all variables tested only the 

breed (P<0.001) and age (P=0.024) showed significant variations in the reproductive 

conditions experienced. 
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TABLE 4.1.3 Frequency of reproduction conditions vs. selected important factors  

 

 REPRODUCTIVE CONDITIONS 

VARIABLE Downer cow 
syndrome 

(%) 

Abortion 
(%) 

Retained 
placenta 

(%) 

Dystocia 
(%) 

Vaginal 
prolapse (%) 

Age (P<0.0001)* 
1-3 years 
4-6 years 
7-10 years 

 
53.85* 

38.5 
7.67 

 
60.00* 
33.33 
6.67 

 
13.33 

60.00* 
6.67 

 
40.00 

60.00* 
0.00 

 
29.41 

41.18* 
29.41 

Breed (P=0.0245)* 
Brahman  
Nguni  
Bonsmara 
Afrikander  
Drakensberger 
Charolaise 
Mixed breed 

 
23.08 
7.69 
0.00 

23.08 
0.00 

15.38 
30.7 

 
60.00* 
13.33 
6.67 

13.33 
6.67 
0.00 
0.00 

 
13.33 
13.33 
13.33 

53.33* 
0.00 
0.00 
6.67 

 
11.76 
5.88 

17.65 
41.18* 

0.00 
0.00 

23.53 

 
40.00* 

0.00 
0.00 

40.00* 
20.00 
0.00 
0.00 

BCS (P=0.3718) 
2-poor 
3-good 
4-very good  

 
30.77 
69.23 
0.00 

 
7.69 

21.95 
45.45 

 
26.67 
60.00 
13.33 

 
23.53 
58.82 
17.65 

 
0.00 

80.00 
20.00 

Parity (P=0.5438) 
1st 
2nd 
3rd 
4th 
5th 
6th 
8th 

 
38.46 
46.15 
7.69 
7.69 
0.00 
0.00 
0.00 

 
46.67 
26.32 
33.33 
0.00 
0.00 
0.00 
0.00 

 
40.00 
6.67 

20.00 
20.00 
6.67 
0.00 
6.67 

 
41.18 
29.41 
5.88 

11.76 
0.00 

11.76 
0.00 

 
40.00 
40.00 
20.00 
0.00 
0.00 
0.00 
0.00 

Incidence (P=0.3251) 
1st 
2rd 
3th 

 
93.31 
7.67 
0.00 

 
100.00 

0.00 
0.00 

 
50.00 
6.67 

13.33 

 
94.12 
5.88 

13.33 

 
80.00 
20.00 
0.00 

Treated (P=0.6811) 
Yes 
No 

 
7.69 

92.31 

 
6.67 

93.33 

 
0.00 

100.00 

 
11.76 
88.24 

 
0.00 

100.00 
Supplemented (P=0.21) 
Yes 
No  

 
7.69 

92.31 

 
6.67 

93.33 

 
13.33 
86.67 

 
17.65 
82.35 

 
0.00 

100.00 
Medical history  
(P=0.58) 
Yes 
No  

 
 

0.00 
20.31 

 
 

0.00 
23.44 

 
 

0.00 
23.44 

 
 

25.00 
5.88 

 
 

7.81 
0.00 

Statistical significance (P≤0.05), *indicates (P<0.05) 
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4.2 Evaluation of biochemical serum metabolites in relation to the prevalence of various 

reproductive conditions in bovines 

Results from the serum biochemistry analysis obtained in this study revealed that in all breeds 

(Afrikander, Bonsmara, Brahman, Charolaise, Drakensberger and Nguni) the levels of urea in 

serum were generally within normal ranges (8–20 mg/dL) (Table 4.2.1). However, a 

correlation was seen in all breeds and the level of uric acid with the level being above the 

normal range in all breeds (Table 4.2.1). In addition, the level of calcium and magnesium 

were also significantly lower than the normal range in all breeds with values ranging between 

0-3.2mg/dL and 0.32 and 0.7 MEq/L respectively. However, a normal range of magnesium 

was observed in mixed breed cows with a mean of 1.8 MEq/L (Table 4.2.1). It was also seen 

that the levels of aspartate amino-transferase (AST) were within normal range in most breeds 

(Table 4.2.1). On the other hand, AST levels in Charolaise and Drakensberger breeds were 

very low 0.0U/L (Table 4.2.1).  
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Table 4.2.1 Summary of the serum biochemical profile (Urea, uric acid, calcium, magnesium 

and AST) in cows affected by reproductive conditions and those in the last trimester of 

pregnancy in different cattle breeds. 

Parameters and normal ranges 

(AIBM Laboratory reference , 2015) 

Breed LS Means Standard Error 

Urea (8–20 mg/dL) 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

6.16 

10.9 

3.25 

10.35 

3.067 

4.176 

0.817 

Uric acid (3.0–7.0 mg/dL) 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

Mixed breed 

45.33 

49.50 

39.07 

30.50 

43.00 

35.37 

4.81 

5.11 

Calcium (8.6–10.2 mg/dL) 

 
 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

1.66 

1.93 

3.20 

0.78 

0.00 

1.43 

3.21 

Magnesium (1.7-2.2 mg/dL) 

 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

Mixed breed 

Afrikander 

0.32 

0.70 

0.44 

0.46 

0.38 

0.46 

1.80 

0.32 

0.08 

Aspartate amino-transferase-AST (10–40 U/L) 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

25.31 

38.25 

36.00 

0.00 

0.00 

29.10 

5.56 

LS Mean- Least square means 
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Results obtained in this study showed that the concentrations of total bilirubin were all very 

high above the normal ranges in all breeds having values of between 8.25 mg/dL and 10.16 

mg/dL (Table 4.2.2). It was also noted that the cholesterol levels were all in the normal 

ranges (Table 4.2.2). However, the levels of ammonia were above normal ranges with values 

between 626.00 mg/dL and 960 mg/dL (Table 4.2.2). In addition, it was observed that in all 

breeds the serum concentrations of triglycerides and lipase were lower than normal with 

ranges (45.33 U/L -101.80 U/L) (Table 4.2.2).  

Table 4.2.2 Serum biochemical profiles (Total bilirubin, cholesterol, ammonia, triglycerides) 

in cows affected by reproductive conditions in different cattle breeds. 

Parameters and normal ranges 

(AIBM Laboratory reference , 2015) 

Breed L S Means Standard Error 

Total bilirubin (0.3–1.0 mg/dL) 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

9.212 

8.25 

10.16 

6.00 

5.33 

8.90 

2.29 

Cholesterol (<225 mg/dL) 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

2.82 

2.95 

3.14 

1.90 

2.67 

3.34 

0.37 

Ammonia (40–70 μg/dL) 

 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

794.36 

626.00 

793.81 

960.00 

718.67 

676.9 

46.31 

Triglycerides (40- 200 mg/dL) 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

19.34 

Lipase (10- 150 U/L) 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

70.73 

52.50 

93.70 

63.50 

45.33 

101.80 

8.23 

LS Mean- Least square means 
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The results also showed that the creatinine kinase levels were within normal ranges (30-135 

U/L) (Table 4.2.3). However, there was a significant correlation observed in sodium and 

potassium levels which were lower than the normal ranges except for Brahman (143.49 

mEq/L) and Nguni (3.597 mEq/L) which were found to be above the normal ranges (Table 

4.2.3). The levels of chloride were higher than normal ranges in Afrikander (106.17 mEq/L), 

Charolaise (106.17 mEq/L) and Nguni (107.50 mEq/L) breeds (Table 4.2.3). It was also 

observed that the chloride levels were within the normal ranges in Bonsmara, Brahman and 

Drakensberger (Table 4.2.3). The study also revealed that the levels of total protein were 

above the normal ranges in most breeds.  
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Table 4.2.3 Serum metabolites mean concentrations in cows affected by reproductive 

conditions  

Parameters and normal ranges 

(AIBM Laboratory reference , 2015) 

Breed LS Means Standard Error 

Creatinine kinase (30-135 U/L) 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

 

0.375 

0.00 

5.519 

0.00 

0.00 

0.00 

6.33 

Sodium (136–145 mEq/L ) 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

147.14 

286.50 

143.49 

150.00 

147.00 

146.25 

2.87 

Potassium (3.5–5.0 mEq/L) 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

5.15 

5.03 

6.41 

6.40 

7.13 

3.597 

0.51 

Chloride (Cl)- (98-106 mEq/L) 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

106.17 

103.00 

105.00 

2.34 

Charolaise 

Drakensberger 

Nguni 

106.17 

104.67 

107.50 

 

Total protein (TP)- (5.5–9.0 g/dL) 

 

 

 

 

 

Afrikander 

Bonsmara 

Brahman 

Charolaise 

Drakensberger 

Nguni 

25.31 

38.25 

36.00 

0.00 

0.00 

29.10 

5.56 

LS Mean- Least square means 

It was observed in this study that levels of urea, magnesium, aspartate aminotransferase 

(AST), total bilirubin, lipase and potassium were significantly different (P<0.05) in the 

incidences of reproductive conditions (Table 4.2.4). However, the study revealed that breed 

types were significantly different (P<0.05) in all parameters (Table 4.2.4). On the other hand, 

the association of breed × condition showed significant variations (P<0.05) of total protein, 

lipase, potassium and calcium (Table 4.2.4). Significant correlation was also seen (P<0.05) in 

the levels of aspartate aminotransferase, total bilirubin and urea (P<0.05). 
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Table 4.2.4 Summary of the association between serum metabolites and reproductive 

conditions in cows of different breeds 
Parameter Condition Breed Condition × breed 

Urea/BUN 

Uric acid 

Calcium (Ca) 

Magnesium (Mg) 

AST 

Total bilirubin (TBIL) 

Cholesterol 

Triglycerides 

Ammonia 

Lipase 

Creatinine kinase (ck) 

Sodium (Na) 

Potassium 

Chloride (Cl) 

Total protein (Tp) 

0.01149* 

0.3356 

0.2808 

0.0001* 

<.0001* 

<.0001* 

0.2912 

0.8005 

0.8709 

0.0106* 

0.9659 

0.9624 

0.0184* 

0.1918 

0.2451 

0.0024* 

0.0227* 

<.0001* 

<.0001* 

0.0002* 

0.0003* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

0.0051* 

0.8118 

0.0347* 

0.5977 

0.0002* 

<.0001* 

0.0931 

0.7535 

0.6451 

0.0357* 

0.6099 

0.9654 

<.0001* 

0.9921 

0.0465* 

 

*Indicates significance (P<0.05) 
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The mean concentrations of urea in abortions were significantly different (P<0.05) among 

Brahman and lower than normal ranges (8-20mg/dL) (Table 4.2.5). Moreover, results 

obtained also revealed that retained placentas had significantly low (P<0.05) urea 

concentrations in Afrikander breeds (Table 4.2.5).  Additionally, it was evident that there 

were significant variations (P<0.05) in urea mean concentrations of downer cows in 

Afrikander and Charolaise breeds with means below and within normal ranges respectively 

(Table 4.2.5). However, dystocia and vaginal prolapses urea concentrations were significantly 

different (P<0.05) in Afrikander breeds and within normal ranges (Table 4.2.5).  It is also 

important to mention that urea levels for Brahman and Nguni cows in the final trimester of 

pregnancy were significantly different (P<0.05) with both means being within the normal 

ranges (Table 4.2.5). 

Table 4.2.5 Least square means (±SE) and p-values of serum urea concentration in cows 

experiencing reproductive conditions  

Condition Breed 

B1 B2 B3 B4 B5 B6 

Abortion 3.57±1.24* 18.5±3.04 

 

2.70±2.15 

 

- 3.07±2.48 

 

- 

Retained placenta - - - 4.32±1.36* - - 

Downer syndrome 4.40±2.48 - - 4.90±2.48* - 10.35±3.04* 

Dystocia 1.45±3.04 - 5.85±3.04 

 

4.94±1.92* - - 

Vaginal prolapses 3.10±2.84 

 

- - 14.7±2.15* - - 

Last trimester  3.75±1.19* 3.35±3.04 

 

3.98±1.92* 3.93±2.15 

 

- - 

 

*-Significantly different (P<0.05); Urea normal range (8-20mg/dL) 

Key: B1-Brahman, B2- Bonsmara, B3-Nguni, B4-Afrikander, B5-Drakensberger and B6- 

Charolaise  
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Figure 4.2.1 Serum urea/BUN levels in cows with different reproductive conditions. 

 

Results obtained showed that the mean concentration of urea among Afrikander breeds had 

significant differences (P<0.05) in retained placenta, downer cow syndrome, vaginal prolapse 

and dystocia (Figure 4.2.1). Furthermore, significant (P<0.05) urea concentrations were 

observed in Brahman cows experiencing abortion and in those in the last trimester of 

pregnancy (Figure 4.2.1). It was also noticed that the Nguni cows in final trimester of 

pregnancy and downer syndrome Charolaise cases revealed a statistically significant 

difference (Figure 4.2.1). 
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In this study a significant correlation (P<0.05) was found between levels of uric acid and 

Brahman, Bonsmara, Nguni, Afrikander, and Drakensberger breeds experienced abortion also 

higher than the normal ranges (Table 4.2.6). In addition, the incidences of retained placenta in 

Afrikander breeds had significantly different (P<0.05) uric acid concentrations which were 

above normal ranges (Table 4.2.6). There were also significant differences (P<0.05) observed 

among downer cows of Brahman and Afrikander breeds (Table 4.2.6). It was as well noted 

that dystocia and vaginal prolapses were having significantly high uric acid concentrations in 

Afrikander breeds (Table 4.2.6). Nevertheless, cows in the last trimester of gestation also had 

significantly different (P<0.05) uric acid levels in Brahman, Nguni, Bonsmara and 

Afrikander (Table 4.2.6). 

Table 4.2.6 Least square means (±SE) and p-values of serum uric acid concentrations in 

cows experiencing reproductive conditions  

Condition Breed 

Brahman Bonsmara Nguni Afrikander Drakensberger Charolaise 

Abortion  50.5±7.8* 53.0±19.0 * 47.0±13.5* 62.7±10.9* 43.00±15.52* - 

Retained 

placenta 

- - - 34.4±8.5* - - 

Downer 

syndrome 

36.7±15.5* - - 36.3±15.5* 

 

 

- 30.50±19.0 

Dystocia 32.5±19.0 - 20.50±19.0 63.8±12.0* - - 

Vaginal 

prolapses 

- - - 47.8±13.5* - - 

Last 

trimester  

36.6±7.5* 46.0±19.0* 38.6±12.3* 27.0±13.5* - - 

 

* Statistical significance (P>0.05), uric acid normal range (3.0-7.0 mg/dL) 
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Figure 4.2.2 Serum uric acid concentrations in cows of different reproductive conditions. 

 

Results obtained from blood biochemistry indicated no significant variations of uric acid 

concentration in mixed breeds (P>0.05) (Figure 4.2.2). On the other hand, in Brahman, 

Bonsmara, Nguni, Afrikander, and Drakensberger significantly different (P<0.05) uric acid 

concentrations were observed (Figure 4.2.2). The study showed that significant differences 

were also seen in dystocia, abortion, retained placenta and vaginal prolapses in Afrikander 

breeds. Moreover, Bonsmara breeds were significantly (P>0.05) correlated to the uric acid 

levels (Figure 4.2.2). 

 

 

 

  



 49  

 

It is important to mention that the means concentrations of calcium were only significant 

(P<0.01) in mixed breeds of downer cow syndrome, dystocia and cows at the last trimester of 

gestation with mean values higher than the normal range (8.6–10.2 mg/dL) (Table 4.2.7). 

Table 4.2.7 Least square means (±SE) and p-values of serum calcium (Ca) concentration in 

cow experiencing reproductive conditions  

Condition Breed Ca LSMEAN Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

0.34 ±6.90 

0.00 ±11.95 

0.10±4.88 

0.00±9.76 

0.50 ±8.47 

0.9609 

1.0000 

0.9832 

1.0000 

0.9530 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

2.07±9.76 

1.98±9.76 

0.78±11.95 

25.25 ±8.47 

0.8324 

0.8393 

0.9482 

0.0038* 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

2.14 ±7.56 

2.42±11.96 

85.50 ±8.46 

2.12 ±11.95 

0.7776 

0.8402 

<.0001* 

0.8598 

Retained placenta Afrikander 2.13±5.35 0.6915 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

1.59 ±8.46 

1.93±11.95 

1.89±4.69 

37.50±6.90 

1.67±7.56 

0.8509 

0.8722 

0.6876 

<.0001* 

0.8254 

Vaginal prolapse Afrikander 1.71±8.46 0.8407 

 

*indicate significance (P<0.05), normal ranges (8.6–10.2 mg/dL) 
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Figure 4.2.3 Levels of serum calcium (Ca) and different reproductive conditions. 

 

Significant differences (P<0.05) were observed only in mixed breed cattle (Figure 4.2.3). 

Greater calcium mean concentrations were seen in dystocia, cows in the last trimester of 

pregnancy and downer cows (Figure 4.2.3).  
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Significant correlation (P<0.05) was also noted in magnesium concentrations of Afrikander, 

Brahman and Nguni in aborting cows with values below and higher than normal ranges 

(Table 4.2.8). The study also revealed that magnesium levels were significantly (P<0.05) 

greater in mixed breed downer and dystocia (Table 4.2.8). However, there was no correlation 

in magnesium level of retained placenta (Table 4.2.8). In addition, significant differences 

were also seen in cows in the last trimester of gestation where Afrikander, Bonsmara, 

Brahman had mean concentrations below normal ranges while Nguni and mixed breeds were 

within normal ranges. A significant association (P<0.05) was found between magnesium 

mean concentrations was also observed in vaginal prolapse of Afrikander and Brahman cows 

with the (Table 4.2.8). The study as well revealed that magnesium levels were significantly 

(P<0.05) greater but within normal ranges in mixed breed downer cow syndrome (1.33±0.23) 

and dystocia (2.12±0.23) (Table 4.2.8). However, there was no correlation between 

magnesium levels among animals affected by retained placenta (Table 4.2.8).  In addition, 

significant differences were also seen in cows in the last trimester of gestation of Afrikander, 

Bonsmara, Brahman, Nguni which were lower than normal ranges and mixed breeds being 

within the normal range. A significantly lower than normal range (P<0.05) association in 

magnesium mean concentrations was also observed in vaginal prolapse of Afrikander and 

Brahman cows with the (Table 4.2.8).   
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Table 4.2.8 Least square means (±SE) and p-values of serum magnesium concentration in 

cow experiencing reproductive conditions   

Condition Breed Mg LSMEAN Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

0.57±0.19 

0.51±0.32 

0. 67±0.13 

0. 67±0.26 

0.84±0.23 

0.0033** 

0.1231 

<.0001** 

0.1518 

0.0005** 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

0.00±0.26 

0.00±0.26 

0.46±0.33 

1.33±0.23 

1.0000 

1.0000 

0.1637 

<.0001** 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

0.00±0.21 

0.00±0.32 

2.12±0.23 

0.00±0.32 

1.0000 

1.0000 

<.0001** 

1.0000 

Retained placenta Afrikander 0.00±0.15 1.0000 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

0.48±0.23 

0.89±0.33 

0.36±0.13 

1.96±0.18 

0.54±0.21 

0.0413* 

0.0080** 

0.0061** 

<.0001** 

0.0103* 

Vaginal prolapse Afrikander 

Brahman 

0.88±0.23 

0.77±0.27 

0.0003** 

0.0047** 

Statistical significance *indicate P<0.05, **indicate P<0.01, normal ranges (1.7-2.2 mg/dL) 
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Figure 4.2.4 Serum magnesium (Mg) and different reproductive conditions 

Results obtained in this study indicated that mixed breed cows were having the significantly 

(P<0.05) high magnesium mean concentrations amongst the other breeds (Figure 4.2.4).    

Bonsmara cow in the last trimester of pregnancy were significantly related to the 

concentration of magnesium (Figure 4.2.4).  
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It was seen that the level of aspartate amino-transferase (AST) showed no significant 

difference (P>0.05) in abortions and vaginal prolapses (Table 4.2.9). Furthermore, mixed 

breed downer and dystocia cows had significantly different (P<0.05) aspartate amino-

transferase for cows in the final trimester of pregnancy in all breeds (Table 4.2.9). 

 

Table 4.2.9 Least square means (±SE) and p-values of serum aspartate amino-transferase 

(AST) concentration in cow experiencing reproductive conditions  

Condition Breed AST LSMEAN Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

0.00±11.94 

0.00±20.68 

0.00±8.44 

0.00±16.88 

0.00±14.62 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

0.00±16.88 

0.00±16.88 

0.00±20.68 

72.00 ±15.62 

1.0000 

1.0000 

1.0000 

<.0001* 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

0.00±13.08 

0.00±20.68 

72.50±14.62 

0.00±20.68 

1.0000 

1.0000 

<.0001* 

1.0000 

Retained placenta Afrikander 87.10±9 <.0001* 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

64.750±14.62 

76.50±20.62 

72.00±8.11 

81.00±11.94 

58.20±13.08 

<.0001* 

0.0004 

<.0001* 

<.0001* 

<.0001* 

Vaginal prolapses Afrikander 

Brahman 

0.00±14.62 

0.00±16.88 

1.0000 

1.0000 

Significance of differences   *indicates P≤0.05, normal ranges (10–40 U/L) 
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Figure 4.2.5 The association of serum AST and different reproductive conditions. 

Results revealed that significant differences (P<0.05) were observed for the level of aspartate 

amino-transferase (AST) in downer cow, dystocia and cows in the final trimester of 

pregnancy which were mixed breeds (Figure 4.2.5). Most of the association were seen in 

cows which were at the last trimester of pregnancy in Afrikander, Bonsmara, Brahman, 

Mixed and Nguni breeds (Figure 4.2.5). 
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It was noted that the mean concentration of total bilirubin in Brahman, Mixed and Nguni 

breeds showed significant (P<0.05) variations in aborting cows (Table 4.2.10). The study also 

showed that the mean concentration of TBIL were significantly different (P<0.05) in cows at 

the last trimester of pregnancy (Table 4.2.10). The mean concentrations of TBIL were above 

normal ranges in all significant associations observed in this study (Table 4.2.10). 

 

Table 4.2.10 Least square means (±SE) and p-values of serum total bilirubin (TBIL) 

concentration in cow experiencing reproductive   

Condition Breed TBIL LSMEAN Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

19. 67±4.92 

8.50±8.52 

8.33±3.47 

5.333±6.95 

7.50±6.02 

0.000** 

0.3213 

0.0189* 

0.4454 

0.2167 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

7.00±6.95 

7.33±6.95 

6.00±8.52 

0.00±6.02 

0.3172 

0.2949 

0.4832 

1.0000 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

7.00±5.38 

6.50±8.52 

0.00±6.02 

5.00±8.52 

0.1976 

0.4476 

1.0000 

0.5588 

Retained prolapses Afrikander 6.40±3.81 0.0969 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

8.50±6.02 

8.00±8.51 

18.46±3.24 

80.33±4.92 

14.20±5.38 

0.1621 

0.3505 

<.0001** 

<.0001** 

0.0101* 

Vaginal prolapses Afrikander 6.750±6.02 0.2658 

 

Significance differences P≤0.05, (*indicated P<0.05, **indicate P<0.01), normal ranges 

(0.3–1.0 mg/dL). 
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Figure 4.2.6 The association of serum total bilirubin (TBIL) and different reproductive 

conditions. 

The mean concentration of total bilirubin indicated statistical significance in abortion cows of 

Brahman and Afrikander breeds (Figure 4.2.6). Significant interactions were also seen in the 

Brahman, mixed and Nguni breeds (Figure 4.2.6). 

 

Significant differences of cholesterol levels were seen in breeds affected by abortion in 

Afrikander, Brahman and Nguni breeds (P<0.01), while Bonsmara and Drakensberger 

showed significance at (P<0.05) (Table 4.2.11). In addition, the mean concentration of 

cholesterol in Afrikander and Brahman breeds were significantly different in downer cows 

(P<0.05), whereas mixed breed downers showed significant differences where P<0.01 (Table 

4.2.11). Moreover, all breeds in dystocia indicated statistically different cholesterol 

concentrations (P<0.05) (Table 4.2.11). It was also observed that Afrikander breed in retained 

placenta were significant at (P<0.01) and vaginal prolapses at (P<0.05). In addition, all 

cholesterol values in this study were found to be within normal ranges (Table 4.2.11).  
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Table 4.2.11 Least square means (±SE) and p-values of serum cholesterol concentration in 

cow experiencing reproductive conditions  

Condition Breed Cholesterol LSMEAN Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

2.52±0.79 

2.95±1.37 

3.53±0.56 

2.67±1.12 

3.19±0.97 

0.0021** 

0.0347* 

<.0001** 

0.0195* 

0.0015** 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

2.83±1.12 

2.17±1.12 

1.90±1.37 

6.50±0.97 

0.0135* 

0.0564* 

0.1702 

<.0001** 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

3.06±0.87 

3.68±1.37 

7.75±0.97 

4.04±1.37 

0.0007** 

0.0089** 

<.0001** 

0.0043** 

Retained placenta Afrikander 3.18±0.61 <.0001** 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

2.93±0.97 

2.96±1.37 

3.17±0.53 

11.83±0.79 

2.79±0.87 

0.0035** 

0.0341* 

<.0001** 

<.0001* 

0.0019* 

Vaginal prolapses Afrikander 2.37±0.97 0.0170** 

 

Statistical significance *indicated P<0.05, **indicate P<0.01, normal ranges (<225 mg/dL) 
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Figure 4.2.7 The association of serum cholesterol and different reproductive conditions. 

The results in this study illustrated that level of cholesterol in Afrikander breeds were 

significantly different (P<0.05) for all conditions (Figure 4.2.7). It was seen also seen that 

Afrikander, Bonsmara, Brahman, Mixed and Nguni had significantly different cholesterol 

levels in the final trimester cows (Figure 4.2.7). Downer cows in Afrikander, Brahman and 

mixed breeds were significantly different (P<0.01) (Figure 4.2.7). Dystocia in Afrikander, 

Brahman, Mixed and Nguni showed significance (P<0.05) (Figure 4.2.7).  It was noted too 

that vaginal prolapses (P<0.01) and retained placenta (P<0.05) significantly correlated with 

cholesterol concentrations (Figure 4.2.7). 

The level of ammonia in all the breeds of aborting cows were statistically significant 

(P<0.05) with mean concentrations above normal ranges (40–70 μg/dL) (Table 4.2.12). On 

the other hand, retained placenta and vaginal prolapses in Afrikander breeds had significant 

ammonia mean concentrations higher than normal ranges. No statistical significance was 

observed in mixed breed cows (P>0.05) (Table 4.2.12). However, Afrikander, Brahman and 

Charolaise and downer conditions were significantly correlated to the mean concentration of 
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ammonia (P<0.05) with values greater than normal ranges. Significantly high differences 

(P<0.05) were also seen in Afrikander, Brahman and Nguni dystocia cows (Table 4.2.12). 

Moreover, cows in the last trimester of pregnancy in Afrikander, Bonsmara, Brahman and 

Nguni breeds had significant (P<0.05) ammonia levels (Table 4.2.12). 
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Table 4.2.12 Least square means (±SE) and p-values of serum ammonia concentration in 

cow experiencing reproductive conditions  

Condition Breed Ammonia LSMEAN Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

760.16±99.48 

470.50 ±172.31 

713.67±70.35 

718. 67±140.69 

719.25±121.84 

<.0001* 

0.0078* 

<.0001* 

<.0001* 

<.0001* 

Downer cow syndrome  Afrikander 

Brahman 

Charolaise 

Mixed 

868. 67±140.69 

750.00±140.69 

960.00±172.31 

2.34±121.84 

<.0001* 

<.0001* 

<.0001* 

0.9847 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

687.40±108 

815.50±172 

2.72±121.84 

670.50±172.31 

<.0001* 

<.0001* 

0.9822 

0.0002* 

Retained placenta Afrikander 860.20±77.06 <.0001* 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

629.75±121.84 

781.50±172.31 

698.07±67.58 

3.04±99.48 

641.00±108.97 

<.0001* 

<.0001* 

<.0001* 

0.9757 

<.0001* 

Vaginal prolapse Afrikander 960.00±121.84 <.0001* 

 

Statistical significance *indicates (P≤0.05), normal ranges (40–70 μg/dL) 

 

 



 62  

 

 

 

Figure 4.2.8 The association of serum ammonia and reproductive conditions. 

It was observed that there was no statistical significance (P>0.05) among mixed breeds in all 

conditions (Figure 4.2.8). However, ammonia was found to be significantly (P<0.01) high 

among aborting Drakensberger cows (Figure 4.2.8). Additionally, ammonia concentrations in 

Afrikander breed were significantly different in all conditions (Figure 4.2.8) while 

significances (P<0.01) were also only observed Bonsmara and Nguni breeds of aborting cows 

and in cows at final trimester of gestation (Figure 4.2.8). Charolaise breeds of downer cows 

had significant serum ammonia levels in contrast to the other breeds (Figure 4.2.8). 

 

It is important to mention that levels of serum triglyceride illustrated significance variations 

(P<0.05) only in mixed breed of downer cows and cows in last trimester of gestation with 

values higher than normal ranges (Table 4.2.13). 
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Table 4.2.13 Least square means (±SE) and p-values of serum triglycerides (TRIG) 

concentration in cow experiencing reproductive conditions  

Condition Breed TRIG LSMEAN Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

0.00±41.54 

0.00±71.96 

0.00±29.37 

0.00±58.75 

0.00±50.88 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

0.00±58.75 

0.00±58.75 

0.00±71.96 

804.75 ±50.88 

1.0000 

1.0000 

1.0000 

<.0001* 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

0.00±45.50 

0.00±71.95 

656.50±50.88 

0.00±71.96 

1.0000 

1.0000 

<.0001* 

1.0000 

Retained placenta Afrikander 0.00±32.18 1.0000 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

0.00±50.88 

0.00±71.96 

0.00±28.22 

610.0±41.54 

0.00±45.50 

1.0000 

1.0000 

1.0000 

<.0001* 

1.0000 

Vaginal prolapses Afrikander 0.00±.50.88 1.0000 

Significance of differences *indicates P≤0.05, normal range (40- 200 mg/dL) 
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Figure 4.2.9 The association of serum triglycerides (TRIG) and different reproductive 

conditions. 

 

Significant differences were seen between the mean concentrations of triglycerides and the 

mixed breed for dystocia, downer cow syndrome and those in the last trimester of gestation 

(Figure 4.2.9).Results obtained showed that the mean concentration of lipase were statistical 

significance (P<0.01) in abortion for Afrikander and Nguni breeds (Table 4.2.14). The study 

also indicated that lipase mean concentrations were significantly different in Afrikander 

(P<0.05) and Charolaise (P<0.01) downer cows (Table 4.2.14). It was seen that levels of 

lipase in dystocia cows of Afrikander and Nguni breeds were significantly different (P<0.05) 

(Table 4.2.14). Furthermore, mean concentrations of lipase in vagina prolapse and retained 

placenta were both significant for Afrikander breeds (P<0.05) (Table 4.2.14). The mean 

concentrations of lipase in most breed where within normal ranges (10- 150 U/L) except an 

Nguni dystocia case which had mean value above the normal ranges. 
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Table 4.2.14 Least square means (±SE) and p-values of serum lipase concentration in cow 

experiencing reproductive conditions  

 

Condition Breed Lipase LSMEAN±SE Pr > |t| 

Abortion 

 

Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

43.67±17.67 

52.507±30.61 

50.83±12.49 

45.33±24.99 

47.00±21.65 

0.0157** 

0.0903 

0.00018 

0.0736 

0.0330** 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

39.67±24.99 

106.00±24.99 

63.50±30.61 

0.00±21.65 

0.1166 

<.0001* 

0.0414** 

1.0000 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

113.80±19.36 

51.50±30.61 

0.00±21.65 

204.00 ±30.61 

<.0001* 

0.0965 

1.0000 

<.0001* 

Retained placenta Afrikander 65.00±13.69 <.0001* 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

75.00 ±21.64 

52.50±30.61 

72.77±12.01 

0.00±17.67 

54.40 ±19.36 

0.0009* 

0.0903 

<.0001* 

1.0000 

0.0063* 

Vaginal prolapse Afrikander 87.25±21.64 0.0001* 

Statistical difference (P≤0.05), *indicated P<0.05, **indicate P<0.01, normal ranges (10- 150 

U/L) 
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Figure 4.2.10 The association of serum Lipase (LIPA) and different reproductive conditions. 

Results indicated that Nguni breeds in last trimester of pregnancy, dystocia and abortion cows 

had significant (P<0.01) lipase levels (Figure 4.2.10). In addition, Afrikander breeds 

indicated significant differences in lipase concentration in all conditions (Figure 4.2.10). 

Bonsmara breeds showed significant differences in abortion and cows in the last trimester of 

pregnancy (Figure 4.2.10). Brahman breeds indicated a significant different level of lipase in 

abortion, downer cow syndrome, dystocia and in the cows at the last trimester of pregnancy 

(Figure 4.2.10). However, no statistically significant differences were observed in mixed 

breed cows in all conditions (Figure 4.2.10). 

 

It was seen that the means of creatinine kinase (CK) had significant (P<0.05) concentrations 

for mixed breed downer cows, cows in the last trimester of gestation and dystocia cows 

(Table 4.2.15). Moreover, Brahman breeds showed significant differences in CK 

concentrations in cows in their last trimester of gestation (P<0.01) and all means were within 

normal ranges (Table 4.2.15).  
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Table 4.2.15 Least square means (±SE) and p-values of serum creatinine kinase (CK) 

concentration in cow experiencing reproductive conditions  

Condition Breed CK LSMEAN±SE Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

0.00±13.59 

0.00±23.55 

0.00±9.61 

0.00±19.23 

0.00±16.65 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

0.00±19.22 

0.00±19.22 

0.00±23.56 

100.50±16.65 

1.0000 

1.0000 

1.0000 

<.0001* 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

0.00±14.89 

0.00±23.55 

59.75±16.65 

0.00±23.55 

1.0000 

1.0000 

0.0006* 

1.0000 

Retained placenta Afrikander 0.00±10.53 1.0000 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

2.25±16.65 

0.00±23.55 

22.08±9.24 

49.67±13.59 

0.00±14.89 

0.8929 

1.0000 

0.0192** 

0.0005* 

1.0000 

Vaginal prolapse Afrikander 0.00±16.65 1.0000 

Statistical significance (P≤0.05), *indicated P<0.05, **indicate P<0.01, normal range (30-135 

U/L) 
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Figure 4.2.11 The association of serum creatinine kinase (CK) and cows of different 

reproductive conditions. 

Creatinine kinase (CK) concentrations in different reproductive conditions were significantly 

different among mixed breed downer cows, last trimester of gestation cows and dystocia 

(Figure 4.2.11). The study also revealed that there was significant correlation (P<0.05) 

between the levels of CK and Brahman during the last trimester of pregnancy (Figure 4.2.11). 

 

Results obtained in this study indicated that there was significant difference (P<0.05) 

between breeds such as Afrikander, Brahman and Drakensberger which had sodium levels 

which were within normal ranges while Nguni and Bonsmara were found to have higher than 

normal levels of sodium in cows affected by abortion (Table 4.2.15). On the other hand, 

significant correlations were observed between the sodium mean concentration in Afrikander, 

Brahman and Charolaise among downers with all values falling within normal ranges. 

Significant differences (P<0.05) were also observed in dystocia Afrikander, Brahman and 

Nguni breeds with mean concentrations being above normal ranges (Table 4.2.15). Retained 
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placenta showed significance (P<0.05) correlation with Afrikander breeds with sodium level 

in the normal ranges (Table 4.2.15). Whereas, in cows in the last trimester of gestation 

statistical significances were observed in Afrikander higher than normal levels, whereas 

Bonsmara, Nguni and Brahman breed were within normal range. Vaginal prolapse showed 

significance in Afrikander and Brahman with means above and below normal ranges (Table 

4.2.15). 
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Table 4.2.16 Least square means (±SE) and p-values of serum sodium (Na) concentration in 

cow experiencing reproductive conditions and those in the last trimester of gestation 

Condition Breed Na LSMEAN±SE Pr > |t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

146.50±6.16 

142.00±10.68 

147.17±4.36 

147.00±8.72 

143.25±7.55 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

145.00±8.72 

144.67±8.72 

150.00±10.68 

0.00±7.55 

<.0001* 

<.0001* 

<.0001* 

1.0000 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

152.20±6.75 

146.00±10.68 

0.00±7.55 

152.50±10.68 

<.0001* 

<.0001* 

1.0000 

<.0001* 

Retained placenta Afrikander 145.40±4.77 <.0001* 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

148.00±7.55 

144.50±10.68 

136.15±4.19 

0.00±6.17 

145.40±6.75 

<.0001* 

<.0001* 

<.0001* 

1.0000 

<.0001* 

Vaginal prolapses  Afrikander 

Brahman 

145.75±7.55 

142.00±8.72 

<.0001* 

<.0001* 

Statistical significance (P≤0.05), *indicates P<0.05, normal range (136–145 mEq/L) 
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Figure 4.2.12 The association of serum Sodium (Na) and cows of different reproductive 

conditions. 

No significance (P>0.05) differences were seen in sodium concentration in mixed breeds 

(Figure 4.2.12). However, Abortion, downer cow syndrome, dystocia and last trimester cows 

showed significance (P<0.05) in most breeds. Vaginal prolapses showed significance 

(P<0.05) in Afrikander and Brahman breeds Figure 4.2.12). Additionally, Retained placenta 

revealed significant differences (P<0.01) with Sodium means concentration (Figure 4.2.12). 

Results obtained showed that potassium mean concentrations were significant (P<0.05) in 

abortion cases for the following cattle breeds: Afrikander, Bonsmara, Brahman, 

Drakensberger and Nguni with means above normal ranges (3.5–5.0 mEq/L) (Table 4.2.17). 

The incidence of downer cow syndrome in Afrikander, Brahman, Charolaise and Mixed 

breeds had significant correlation (P<0.05) with the levels of potassium in serum with means 

higher than normal ranges (Table 4.2.17). It was also noted a significant link (P<0.05) 

between selected breeds (Afrikander, Brahman, Mixed and Nguni breeds) who developed 

dystocia and their serum potassium concentrations within normal ranges (3.5–5.0 mEq/L) 

(Table 4.2.17). However, no significant correlation was noted among Afrikander breeds with 

retained placenta and potassium concentrations (Table 4.2.17).  
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Table 4.2.17 Least square means (±SE) and p-values of serum Potassium concentration in 

cows experiencing reproduction conditions  

Condition  Breed  Potassium MEAN±SE Pr>|t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

6.967±1.09 

7.05±1.89 

7.61±0.77 

7.13±1.55 

7.05±1.34 

<.0001* 

0.0004* 

<.0001* 

<.0001* 

<.0001* 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

6.93±1.55 

6.03±1.55 

6.40±1.89 

148.25±1.34 

<.0001* 

0.0002* 

0.0012* 

<.0001* 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

4.72±1.20 

5.70±1.89 

148.75±1.34 

7.30±1.89 

0.0002* 

0.0036* 

<.0001* 

0.0002* 

Retained placenta Afrikander 6.21±0.84 <.0001* 

Last trimester of pregnancy Afrikander 

Bonsmara 

4.18±1.34 

3.30 ±1.89 

0.0026* 

0.0862 

Statistical significance (P≤0.05), *indicated P<0.05, normal ranges (3.5–5.0 mEq/L) 
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Figure 4.2.13 The association of serum potassium and cows of different reproductive 

conditions 
 

Results in this study showed that there was a strong correlation (P<0.05) in mixed breed 

downer cows, dystocia and cows in the last trimester of pregnancy (Figure 4.2.13). Moreover, 

in all other breeds a slight interaction was observed in the mean concentrations of potassium 

(Figure 4.2.13). 

The study indicated that the mean concentrations of chloride had a significantly low 

correlation (P<0.05) among cows which had abortion in Afrikander, Bonsmara, Brahman, 

Drakensberger and Nguni (Table 4.2.18). It was also seen that chloride mean concentrations 

in downer cows were significant (P<0.05) in Afrikander, Brahman and Charolaise breeds. 

Afrikander, Brahman and Nguni breeds were significantly related (P<0.05) to the chloride 

concentrations among animals with dystocia (Table 4.2.18). In the cases of cows in the last 

trimester of pregnancy, significant differences were seen in Afrikander, Brahman and Nguni 

breeds (Table 4.2.18). Additionally, chloride was found to be low compared to normal values 

and this was significantly correlated (P<0.05) in animals which developed vaginal prolapses 

among Afrikander and Brahman (Table 4.2.18). 
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Table 4.2.18 Least square means (±SE) and p-values of serum chloride (Cl) concentration in 

cow experiencing reproductive conditions and those in the last trimester of gestation 

Condition  Breed  Chloride LSMEAN±SE Pr>|t| 

Abortion 

 

Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

111.00±5.03 

102.00±8.72 

106.00±3.56 

104.67±7.12 

104.50±6.17 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

104.67±7.12 

106.67±7.12 

109.50±8.19 

6.950±6.17 

<.0001* 

<.0001* 

<.0001* 

0.2631 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

110.00±5.51 

104.00±8.72 

5.975±6.17 

114.00±8.72 

<.0001* 

<.0001* 

0.3355 

<.0001* 

Retained placenta Afrikander 95.60±3.89 <.0001* 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

106.00±6.17 

104.00±8.72 

107.69±3.42 

4.08±5.03 

104.60±5.51 

<.0001* 

<.00018 

<.0001* 

0.4198 

<.0001* 

Vaginal prolapses 

 

Afrikander 

Brahman 

109.75±6.17 

106.33±7.12 

<.0001* 

<.0001* 

Statistical significance (P≤0.05), *indicates P<0.05, normal ranges (98-106 mEq/L) 
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Figure 4.2.14. The association of serum chloride (Cl) and cows of different reproductive 

conditions 

Results obtained showed that the there was no significant correlation between mixed breeds 

and the level of chloride (P>0.05) (Figure 4.2.14). However, Afrikander breeds showed 

significance in all condition. A correlation (P<0.01) was found between the Charolaise 

affected by downer cow syndrome and the level of Chloride (Figure 4.2.14). In addition, 

significance correlation was found for Brahman affected by abortion, downer cow syndrome, 

dystocia, vaginal prolapses and among cow in last trimester of pregnancy (Figure 4.2.14). 

However, chloride concentrations were seen in correlation in Bonsmara affected by abortion 

and those in their last trimester of pregnancy (Figure 4.2.14). 
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The analysis of protein levels in all affected animal revealed that there a correlation (P<0.01) 

between protein concentration and cow affected by vaginal prolapses in Afrikander and 

Brahman (Table 4.2.19). Afrikander, Brahman, Mixed and Nguni with dystocia had 

significantly related to total protein concentration (Table 4.2.19). Furthermore, downer cows 

in Afrikander, Brahman and Charolaise breeds indicated a significant correlation with TP 

concentration (P<0.01) (Table 4.2.19). However, in all abortion cows‟ statistical significances 

were observed in Afrikander, Bonsmara, Brahman, Drakensberger, Nguni and Afrikander 

breeds (Table 4.2.19).  
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Table 4.2.19 Least square means (±SE) and p-values of serum total protein (TP) 

concentration in cow experiencing reproductive conditions  

Condition  Breed  Total protein LSMEAN±SE Pr>|t| 

Abortion Afrikander 

Bonsmara 

Brahman 

Drakensberger 

Nguni 

 

74.33±4.16 

81.00±7.21 

70.68±2.94 

66.00±7.21 

83.50±5.09 

 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

<.0001* 

 

Downer cow syndrome Afrikander 

Brahman 

Charolaise 

Mixed 

75.33±5.88 

65.67±5.88 

66.00±7.20 

0.27±5.09 

<.0001* 

<.0001* 

<.0001* 

0.9571 

Dystocia Afrikander 

Brahman 

Mixed 

Nguni 

72.00±4.56 

78.00±7.20 

0.00±5.09 

59.00±7.20 

<.0001* 

<.0001* 

1.0000 

<.0001* 

Retained placenta Afrikander 77.30±3.22 <.0001* 

Last trimester of pregnancy Afrikander 

Bonsmara 

Brahman 

Mixed 

Nguni 

76.50±5.09 

77.00±7.21 

78.77±2.83 

0.43±4.16 

80.00±4.56 

<.0001* 

<.0001* 

<.0001* 

0.9176 

<.0001* 

Vaginal prolapses Afrikander 

Brahman 

70.25±5.09 

91.00±5.88 

<.0001* 

<.0001* 

 

Statistical significance (P≤0.05), *indicated P<0.01, normal range (5.5–9.0 g/dL) 
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Figure 4.2.15 The association of serum Total Protein (TP) and cows of different reproductive 

conditions. 

In this study, no statistical significances were observed in mixed breed cows for all 

conditions in relation to the total protein (P>0.05). Afrikander, Bonsmara, Brahman, 

Drakensberger and Nguni in abortion cows showed significance (P<0.05). Statistical 

significances were also observed in dystocia cows Afrikander, Brahman and Nguni breeds 

(P<0.05). Afrikander, Brahman and Charolaise in downer cows were significant (P<0.05). 

Afrikander and Brahman with vaginal prolapses and retained placenta Afrikander showed 

correlation with the total protein concentration in serum. 
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4.3 Factors (cow breed, body condition score and brucellosis infections status) that 

might influence the incidences of different reproductive conditions. 

In this study results showed the majority (60%) of aborting cows were in a poor body 

condition score (1-2) (Table 4.3.1). High proportions of cow with retained placenta (46.2%) 

were observed in cow of good (2-3) body condition score (Table 4.3.1). It was also seen that 

BSC did not correlate with the prevalence of downer cow syndrome as the animals affected  

had spread body condition score which were poor (35.7%), good (35.7%) and very good 

(28.6%) indicated in (Table 4.3.1). On the other hand animal with vaginal prolapses were at 

77.8% seen in cows of good (2-3) BCS while the rest (22.2%) were having poor body 

condition score (Table 4.3.1). In addition the study revealed that dystocia occurred in cows of 

poor, good and very good BCS with the proportions 41.9%, 45.2% and 12.9% respectively 

(Table 4.3.1). 

 

Table 4.3.1 Association body condition score and prevalence of reproductive condition  

Condition Body condition score (BCS) 

2-poor  

(n=17) 

3-good 

(n=10) 

4-very good 

(n=1) 

 

Abortion % 

 

60.7 

 

35.7 

 

3.6 

   

Retained placenta % 38.5 46.2 15.4 

   

Downer cow syndrome % 35.7 35.7 28.6 

   

Vaginal prolapse % 22.2 77.8 0.0 

   

Dystocia % 41.9 45.2 12.9 

   

Pearson Chi-Square P=0.082, No statistical significance observed P>0.05 

 

In terms of the breed types Brahman (46.4%) and Afrikander (21.4%) experienced high 

numbers of abortion (Table 4.3.2). The results also showed that retained placenta was mostly 

seen in Afrikander breed (76.9%) seen in (Table 4.3.2). The highest incidences of downer 

cow syndrome were observed in mixed breed (30.8%), Brahman (23.1%) and Afrikander 

(23.1%) as shown in (Table 4.3.2). The study also revealed that Afrikander (35.7%) and 

mixed breeds (35.7%) were the most affected by dystocia. Moreover vaginal prolapse 

occurred in Brahman (44.4%) and Afrikander (44.4%) with equal proportion (Table 4.3.2). 
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Table 4.3.2 Association breed type and prevalence of reproductive condition 

Condition (%) Cattle Breed 

 B1 

n=36 

B2 

n=13 

B3 

n=6 

B4 

n=32 

B5 

n=4 

B6 

n=2 

B7 

n=15 

 

Abortion (n=28) 46.4 14.3 15.4 21.4 10.7 0.0 0.0  

Retained placenta (n=13) 7.69 7.69 7.69 76.9 0.0 0.0 0.0  

Downer (n=13) 23.1 7.69 0.0 23.1 0.0 15.4 30.8  

Dystocia (n=14) 7.1 14.3 7.1 35.7 0.0 0.0 35.7  

Vaginal prolapse (n=9) 44.4 0.0 0.0 44.4 11.1 0.0 0.0  

Key: B1-brahman, B2-Nguni, B3-Bonsmara, B4-Afrikander, B5-Drakensberger, B6- 

Charolaise, B7- Mixed breed; Pearson Chi-Square P=0.000, There was statistical significance 

observed P<0.05. 

The study showed that Brucella infections were found in 53.6% of the cows which were 

aborting. While only 30.8% of retained placenta were positive for Brucella (Table 4.3.3). It 

was also seen that 61.5% of cow that had downer cows, dystocia (50%), vaginal prolapse 

(77.8%) and those in their final trimester of pregnancy tested positive for Brucella (Table 

4.3.3).  

Table 4.3.3 Association between bovine Brucellosis infections and prevalence of 

reproductive condition 

Condition Brucella rose Bengal test 

Positive Negative 

Abortion 53.6 46.4 

  

Retained placenta 30.8 69.2 

  

Downer syndrome 61.5 38.5 

  

Dystocia 50.0 50.0 

  

Vaginal prolapse 77.8 22.2 

  

Last trimester 25.8 74.2 

  

Pearson Chi-Square P=0.035, There was a statistical significance observed P<0.05  
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CHAPTER 5 

 DISCUSSION 

The aims and objectives of this study were to identify the major cause of the occurrence of 

bovine reproductive conditions and based on the blood and biochemical results obtained in 

each condition, to come up with a formula that predicts the possibility of the occurrence of a 

particular condition.  

Results in this study were from data obtained through a questionnaire administered to farmers 

and analyses of blood samples from cows experiencing reproductive conditions in Ngaka 

Modiri Molema District. Data obtained showed that of all reproductive conditions recorded in 

this study, cows mostly experienced dystocia (26.2%), followed by retained placenta and 

abortion both with equal proportions (23.1%) shown in (Table 4.1.1). Similarly, higher 

incidences of dystocia (calving difficulty) were reported in twin bearing heifers (42.2%) and 

(20.4%) in single birth cows (Çobanoğlu, 2010). The results were further confirmed in a 

several studies which found high prevalence of dystocia which concurrently occurred with 

increased incidences of retained placenta (Bellows and Lammoglia, 2000; Grohn et al., 2003; 

Ettema and Santos, 2004). This could be due poor nutrition owing to the fact that 86.67% of 

dystocia and 82.35% retained placenta cows were not supplemented (Table 4.1.3). The results 

obtained in this study can be explained by the climatic conditions in the Ngaka Modiri 

Molema District where this study was conducted that are characterised by low rainfall and 

poor grazing pasture. Climate changes observed in the semi-arid area of Mafikeng seriously 

affect rainfall patterns, leading to drought and animal production being adversely affected. 

In order to rule out the effect of bovine brucellosis among animals affected by reproductive 

conditions, serum samples in this study were analysed for brucellosis and almost 50 % were 

positive (Table 4.3.3). Brucellosis is known to be highly contagious, zoonotic and caused by 

bacteria of the genus Brucella which affects domestic and wild mammals in South Saharan 

Africa (Ducrotoy et al., 2015). The detection of positive samples might explain the 

occurrence of abortion among heifers during the first calving as seen in this study (Table 

4.3.3) and not necessarily a result of food problems (Table.4.3.3). This can also be the effect 

of a combination of both the disease and nutrition. Brucella contamination has been known 

also to induce abortion only on the first calving and the animal remains a carrier and would 

mostly show the presence of other clinical signs which are retained placenta, dystocia and 
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retained placenta which occur at late age or parities. This corroborates the results obtained in 

this study in which a significant correlation was seen between the age and parity of the 

animal affected (Table 4.3.3). 

In this study 20% of the conditions were downer cow syndrome, while only 7.7% of the cows 

had vaginal prolapses (Table 4.1.1). The occurrence of these conditions has been linked to 

hypocalcaemia (Radostits et al., 2000; Fleischer et al., 2001; Houe et al., 2001; FitzGerald, 

2011). These results corroborate the findings of this study in which there were significantly 

low levels of calcium (P< 0.05) in analysed samples of animals developing downer cow 

syndrome and vaginal prolapses (Table 4.2.7). 

In contrast to previous studies, significantly higher than normal calcium levels were seen in 

mixed breed (25.25%) cows (Table 4.2.7). These imply that in this study downer cow 

syndrome in mixed breeds could have resulted from other factors except calcium deficiency. 

It was also noticed that the majority of downer cows (61.1%) had Brucellosis (Table 4.3.3). 

These results agree with the findings of Darmono and Sudibyo (1990) which proved that 

calcium levels increase in cows due to Brucella infection. 

The incidences of abortions in this study were found to be significantly high (60%) in 

Brahman (Table 4.1.3). Similar results were reported in Australia whereby foetal mortalities 

in Brahman cows were seen in half of the whole herd (Northern Territory Government, 

2003). The cause for these incidences could have resulted from nutritional insufficiency 

which greatly compromises an animal‟s immunity to diseases. However, according to Murray 

(2006) the prevalence of abortion has a wide variation based on the herd health status and 

may occur at any stage during the gestation period. On the other hand, several researchers 

revealed that nutritional deficiency also predisposes cows to foetal mortality (Boland and 

Lonergan, 2013; Dunne et al., 2000).  

Results obtained in this study also revealed that 46.15% of the reproductive conditions 

occurred in cows aged between 4-6 years, followed by cows aged between 1-2 years (38.3 %) 

indicated in Table 4.1.2. There is a significant difference (P<0.05) in age of cows 

experiencing reproductive conditions observed in this study. These results agree with those of 

Gaafar et al. (2011) who stated that cow age greatly influences the occurrence of reproductive 

conditions. Moreover, these results are in line with the findings of Kanuya et al. (2006) and 

Matiko et al. (2008) who showed that age could influence reproductive efficiency and 

increase disease susceptibility. Results in this study also showed that downer cow syndrome 

and abortion mostly occurred with significant differences (P<0.05) in ages between 1-3yrs 

while dystocia, retained placenta and vaginal prolapses were seen in cows aged between 4-6 
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years (Table 4.1.3). These results agree with those of Zaborski et al. (2009) who found that 

the incidence of dystocia did differ significantly in younger cows. This could be due to the 

fact that the reproductive capability of an older cow is low (Zaborski et al. 2009).  

It was also noticed that 61.3% of animals monitored had a body condition score (BSC) 2-3 

(good) in all reproductive conditions (Table 4.1.2). Body condition score did not show any 

significant differences (P>0.05) in the present study. The results in this study agree with 

those of Jílek et al. (2008) who observed no significant difference in BCS in cows in a Czech 

study. Some researchers have indicated that body condition score directly affects 

reproductive performance and may also induce calving difficulty (Pryce et al., 2001; Zaborski 

et al., 2009). Potential motives for the insignificant differences in BCS found in this study 

could be the attributed to sample size, differences in other parameters examined and type of 

feeding used in these rural areas. 

Results obtained also showed that there was a correlation between certain breeds (Brahman 

and Afrikander) and the occurrence of reproductive conditions (abortion, downer cow 

syndrome, dystocia and retained placenta) (Table 4.1.3). Significant differences were seen in 

Afrikander (33.8%), followed by Brahman (27.7%) and mixed breed (13.8%) in the present 

study (Table 4.2.1). Other results of this study showed that the occurrence dystocia (41.18%) 

and retained placenta (53.33%) differed significantly (P>0.05) in Afrikander breed. These 

results agree with Schoeman (1989) who reported significant correlation in Afrikander cows 

with dystocia and who further stated that this breed ranked low in a reproductive performance 

assessment study conducted in South and South West Africa.  

It is important to mention that cows at first calving were the most (41.1%) affected by 

reproductive conditions (Table 4.1.3). Other results obtained in this study showed that most 

reproductive conditions occurred between the 1
st
 and 2

nd
 parity (Table 4.1.2). These results 

agree with those found in Norman et al. (2012) who showed that reproductive conditions are 

more prevalent in cows of low parity than in older cows. However, in this study parity did not 

significantly differ (P>0.05). Possible causes for this could be the lack of proper and 

uncontrolled breeding systems used in communal farms and environmental contextual 

changes which were not taken into account in the current study.  

A study by Sawa et al. (2012) reported that increased prevalence of reproductive conditions 

was seen in cows at 4th to 8th parity. These results agree with those of the current study 

which found that dystocia and retained placenta were observed in cows at 7
th

 and 8
th

 parity 

(Table 4.1.3). These findings were further confirmed by Alam et al. (2014) who showed that 
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older cows may have retained placenta and contradicted own findings in stating that dystocia 

may occur in cows of low parity.  

Cows in this study were reported to be experiencing the conditions for the first time with 

abortion (100%), retained placenta (50%), dystocia (94%); for downer cow syndrome 

(93.31%) and 80% vaginal prolapse (Table 4.1.3). It was also seen in the present study that 

retained placenta seems to occur more than once in the same cow with 13% of animals 

showing it for the 3
rd

 time (Table 4.1.3). The recurring incidences of retained placenta could 

be due to lack of proper treatment of these conditions, attributable to lack of knowledge and 

financial incapacities of rural farmers. 

The data obtained also showed that most animals that showed the conditions were not 

attended to nor supplemented with mineral or other foods (Table 4.1.3). The results of this 

study are in line with studies of Gupta et al. (2005) and Mee (2004) which revealed that the 

incidences of retained placenta and abortion may result from nutritional deficiencies. In the 

current study, there were no significant differences observed with regards supplementation. 

However, researchers have shown that significant differences in reproductive performance 

have been observed when cows are supplemented (Hemmingway, 2003; Black and French, 

2004). The small sample size utilised in this study and lack of properly managed herds in 

communal farms may have influenced the results in this study. Amongst all variables tested 

only the breed (P<0.01) and age (P>0.05) showed significant variations in the reproductive 

conditions experienced. 

According to Shirima et al. (2014) Brucellosis is a contagious, infectious and zoonotic 

bacterial disease which mostly affects domestic and wild animals. The disease primarily 

causes abortions, sterility and decreased milk production (Radostits et al. 2000). The 

infection of brucellosis in humans is transmitted by direct contact with infected animals and 

through eating of infected dairy products (Franco et al., 2007). Results in this study showed a 

slight significance in the Brucella infection with 53.6% of aborting cows being positive and 

46.4% being negative. Other reproductive conditions experienced with brucellosis were 

downer cow syndrome (61.5%), dystocia (50.0%) and vaginal prolapse (77.8%) as seen in 

Table 4.3.3. The high concurrent incidence of brucellosis with other reproductive conditions 

could be seen in Ngaka Modiri Molema communities due to a lack of proper disease control 

and management. The incidence of brucellosis signifies that many people working with 

animals with unknown Brucella status may also be in danger when improperly handling such 

animals. 
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The significance of blood biochemical parameters in the assessment of animal health have 

been strongly emphasised by many researchers (Nozad et al., 2011). The serum metabolites 

analysis results obtained in this study revealed that the mean concentration of serum urea 

were within normal ranges (8–20 mg/dL) in all breeds (Table 4.2.1). These results agree with 

those of Ahmad et al. (2004) who also found that blood urea levels were within normal 

ranges in different cow breeds. It was also noted that urea mean concentration in abortion 

were significantly different (P<0.05) in Brahman breeds (Table 4.2.5 and Figure 4.2.1). 

These results agree with those of Ryley and Gartner (1970) who revealed that serum levels of 

urea increases the probability of abortion incidences. Moreover, results obtained revealed that 

retained placentas had significantly different (P<0.05) urea concentrations in Afrikander 

breeds (Table 4.2.5 and Figure 4.2.1). 

A correlation was seen in all breeds and the level of uric acid with the level being above the 

normal range in all breeds (Table 4.2.1). Similar results were observed in a study by Mamun 

et al. (2013) who found significantly high uric acid levels in cows in Bangladesh. Results in 

this study also showed significant correlations (P<0.05) between levels of uric acid and 

Brahman, Bonsmara, Nguni, Afrikander, and Drakensberger breeds experiencing abortion 

(Table 4.2.6 and Figure 4.2.2).  

The levels of calcium and magnesium in this study were also found to be significantly lower 

than the normal range in all breeds with values ranging between 0-3.2 mg/dL and 0.32-0.7 

mg/dL respectively. Reports of many researchers have indicated that increased incidences of 

dystocia, downer cow syndrome and retained placenta may occur due to calcium deficiency 

(Lanyasunya et al., 2005; Akar and Yildiz, 2005). This is in line with results obtained in the 

current study which revealed low levels of calcium in downer cow syndrome, retained 

placenta and vaginal prolapses (Table 4.2.7). It is important to mention that the mean 

concentrations of calcium were only significant (P<0.01) in mixed breeds of downer cow 

syndrome, dystocia and cows at the last trimester of gestation (Table 4.2.7 and Figure 4.2.3). 

On the other hand, normal range of magnesium was observed in mixed breed cows with a 

mean of 1.8 mg/dL (Table 4.2.1). These results agree with those of Kronqvist et al. (2011) 

who reported significant magnesium concentrations in mixed breed cows during the post-

partum period. A significant correlation (P<0.05) was also noted in low magnesium 

concentrations of Afrikander, Brahman and Nguni breeds in aborting cows (Table 4.2.8 and 

Figure 4.2.4). These results agree with those of Donna (1994) which revealed that cows with 
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magnesium deficiency may result in higher abortion rates. The results obtained in this study 

may be due to inadequate feed supply in rural farming communities.  

It was also seen that levels of aspartate amino-transferase (AST) were within normal ranges 

in most breeds. On the other hand, AST levels in Charolaise and Drakensberger breeds were 

very low 0.0U/L (Table 4.2.1). However, high levels of AST in Charolaise cows were 

observed in a study of G£owiñska and Oler (2013). Results obtained in this study showed that 

the concentrations of total bilirubin were above normal ranges in all breeds having values of 

between 8.25 mg/dL and 10.16mg/dL (Table 4.2.2). Balakrishnan et al. (2011) reported 

similar results indicating a significant increase of bilirubin in cows that had aborted. 

However, the reason for these amounts of bilirubin could be due to haemolysis since some of 

the samples were collected from remote areas and were centrifuged after the recommended 2 

hours.  

The levels of ammonia were very high above normal ranges with values between 626.00 

mg/dL and 960 mg/dL (Table 4.2.2). Similarly, a study of Sinclair et al. (2000b) indicated 

high ammonia concentrations. It was also noted that the level of ammonia in all the breeds of 

aborting cows were statistically (P<0.05) significant (Table 4.2.12 and Figure 4.2.8). Serum 

concentrations of triglycerides and lipase were found to be lower than normal with values 

ranging from 0.0 mg/dL and 45.33 U/L-101.80 U/L respectively (Table 4.2.2). It is important 

to mention that levels of serum triglyceride illustrated significant variations (P<0.05) only in 

mixed breed of dystocia, downer cows and cows in last trimester of gestation (Table 4.2.13 

and Figure 4.2.9). These results are in agreement with those of Merck Veterinary Manual 

(2015) which indicated that hypocalcaemia may result in increased level of triglycerides 

resulting from fatty liver.  

Results obtained showed also that the mean concentration of lipase were statistically 

significant (P<0.01) in abortion for Afrikander and Nguni breeds (Table 4.2.14 and Figure 

4.2.10). The results also indicated that there was a significant correlation observed in sodium 

and potassium levels which were lower than the normal ranges except for Brahman (143.49 

mEq/L) and Nguni (3.597 mEq/L) (Table 4.2.3). A study of Yasothai (2014) indicated that 

both sodium and potassium negatively affect reproductive performance and fertility. These 

findings further prove the results of the present study showing significantly low levels of 

sodium and potassium. Results in this study indicated that Afrikander, Bonsmara, Brahman, 

Drakensberger and Nguni breeds in abortion cases had significantly different (P<0.05) 

sodium levels (Table 4.2.16 and Figure 4.2.12).  
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The present study also revealed that the levels of total protein were mostly above normal 

ranges in most breeds with values ranging from 25.31g/dL and 38.25g/dL (Table 4.2.3). 

Hamudikuwanda (1999) reported high total protein as cause for low conception rate in cows. 

Furthermore, downer cows in Afrikander, Brahman and Charolaise breeds indicated a 

significant correlation with TP concentration (P<0.01) (Table 4.2.19). These findings imply 

that total protein has a direct effect on reproduction in cattle. On the other hand, Afrikander, 

Bonsmara, Brahman and Nguni breeds indicated a significantly different total protein (TP) 

concentration in cows in the last trimester of pregnancy (P<0.01). The results obtained in this 

study revealed that levels of protein in vaginal prolapses in Afrikander and Brahman breeds 

were significantly (P<0.01) different (Table 4.2.19). 

It was noted that the mean concentration of total bilirubin in Brahman, Mixed and Nguni 

breeds showed significant (P<0.05) variations in aborting cows (Table 4.2.10 and Figure 

4.2.6). A study by Balakrishnan et al. (2011) reported similar results, indicating a significant 

increase of bilirubin in cows that had aborted. Moreover, mean concentration of TBIL 

significantly related to the Brahman, Mixed and Nguni breeds (P<0.05). Significant 

differences of cholesterol levels were seen in breeds affected by abortion in Afrikander, 

Brahman and Nguni at (P<0.01), while Bonsmara and Drakensberger showed significance at 

(P<0.05) (Table 4.2.11 and Figure 4.2.7). The mean concentrations of cholesterol (CHOL) 

were all below the normal ranges in Afrikander (2.82 mg/dL), Bonsmara (2.95 mg/dL), 

Brahman (3.14mg/dL), Nguni (3.34mg/dL), Charolaise (1.90mg/dL) and Drakensberger 

(2.67mg/dL).  

Similarly, low levels of serum cholesterol were reported by Damptey et al. (2014) in Nguni 

and mixed breed cows, which were grazing on natural grassland in Eastern Cape, South 

Africa. Nonetheless, the current study found that cholesterol concentrations in all 

reproductive conditions were within normal ranges (Table 4.2.2). It was seen that creatinine 

kinase (CK) means had significant (P<0.05) concentrations in mixed breeds downer cows, 

cows in the last trimester of gestation and dystocia cows (Table 4.2.15 and Figure 4.2.11). 

These results agree with those of Stull et al. (2007) which indicated that in terms of muscle 

damage, creatinine kinase may be high in cows with hypocalcaemia. The study also agrees 

with results obtained by Magnus and Lali (2009) who indicated that calcium deficiency 

predisposes cows to dystocia.  

The present study revealed that in cows which were experiencing reproductive conditions, 

body condition score, number of incidence of the condition, treatment given to the cows prior 
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to the condition, medical history of the cows  (Table 4.3.1), parity (Table 4.3.4) and 

supplementation (Table 4.3.5) did not differ significantly (P>0.05). The study further showed 

that among all parameters, cow age (Table 4.1.3), breed (Table 4.3.2) and brucellosis 

infection (Table 4.3.3) had significant (P<0.05) influences on the prevalence of reproductive 

condition. Other results of this study show that all the blood parameters tested in this study 

were significantly different related to the breed, while only urea/BUN, magnesium, AST, 

total bilirubin, lipase and potassium were significantly related to the different reproductive 

condition. In terms of condition × breed interaction, the serum metabolites which showed 

significant variation were urea/BUN, calcium, AST, total bilirubin, lipase, potassium and 

total protein. The results of this study show that there are many factors that may influence the 

incidences of reproductive conditions. Tables 5.1 and 5.2 summarise parameters which were 

particular and significant for each condition and that one would look at and predict the 

condition. However, more still needs to be done in terms of validating these results. The 

number of samples needs to be increased for a more robust statistical analysis and the 

exclusion of all Brucella positive in order to confirm the hypothesis at the centre of this 

study. 
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Table 5.1 Resume of possible breed‟s correlations to reproductive conditions vs. blood 

parameters  

Condition Breed Ca Mg Urea Uric acid AST Cholesterol Ammonia 

Abortion Brahman 0.10±4.88 0. 67±0.13* 3.57±1.3 50.5±7.8* 0±8.44 3.53±0.56** 713.67±70.35* 

 
Nguni 0.50 ±8.47 0.84±0.23* 2.70±2.3 47.0±13.5* 0±14.62 3.19±0.97** 719.25±121.84* 

 
Bonsmara 

0.00 

±11.95 
0.51±0.32 - 53.0±19.0 * 0±20.68 2.95±1.37* 470.5 ±172.31* 

 
Afrikander 0.34 ±6.90 0.57±0.19* - 62.7±10.9* 0±11.94 2.52±0.79** 760.16±99.48* 

 
Drakensberger 0.00±9.76 0. 67±0.26 3.07±2.5 43.00±15.52* 0±16.88 2.67±1.12* 718. 7±140.69* 

Dystocia Brahman 2.42±11.96 0.00±0.32 1.45±3.1 32.5±19.0 0±20.68 3.68±1.37** 815.5±172* 

 
Nguni 

2.12 

±11.95 
0.00±0.32 5.85±3.1 20.50±19.0 0±20.68 4.04±1.37** 670.5±172.31* 

 
Afrikander 2.14 ±7.56 0.00±0.21 4.9±1.9* 63.8±12.0* 0±13.08 3.06±0.87** 687.40±108* 

 
Mixed breed 

85.50 

±8.46* 
2.12±0.23* - - 73±14.6* 7.75±0.97** 2.72±121.84* 

Downer cow 
syndrome 

Brahman 1.98±9.76 0.00±0.26 4.40±2.48 36.7±15.5* 0±16.88 2.17±1.12* 750.±140.69* 

 
Nguni - - - - 0±20.68 - - 

 
Afrikander 2.07±9.76 0.00±0.26 4.9±2.5* 36.3±15.5* 0±16.88 2.83±1.12* 868. 7±140.69* 

 
Charolaise 0.78±11.95 0.46±0.33 10.4±3.4* 30.50±19.0 0±20.68 1.90±1.37 960.±172.31* 

 
Mixed breed 

25.25 

±8.47* 
1.33±0.23* - - 72. ±15.62* 6.50±0.97** 2.34±121.84 

Retained 
placenta 

Afrikander 2.13±5.35 0.00±0.15 - 34.4±8.5* 87.1±9* 3.18±0.61** 860.20±77.06* 

Vaginal 
prolapse 

Brahman 3.10±2.84 0.77±0.27* - - 0±16.88 - - 

  Afrikander 14.7±2.15* 0.88±0.23* - 47.8±13.5* 0±14.62** 2.37±0.97** 960.00±121.84* 

* Statistically significant (p <0.001), **significant (p<0.05)  
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Table 5.2 Resume of possible breed‟s correlations to reproductive conditions vs. blood 

biochemistry 

Condition Breed Lipase 
Creatinine 

kinase 
Sodium Potassium Chloride Total protein Triglycerides 

Abortion Brahman 50.8±12.49 0.0±9.61 147.2±4.4* 7.61±0.77* 106.00±3.56* 70.68±2.94* 0.00±29.37 

 
Nguni 47.0±21.65** 0.0±16.65 143.3±7.6* 7.05±1.34* 104.50±6.17* 83.50±5.09* 0.00±50.88 

 
Bonsmara 52.5±30.6 0.0±23.55 142±10.68* 7.05±1.89* 102.00±8.72* 81.00±7.21* 0.00±71.96 

 
Afrikander 43.7±17.7** 0.0±13.59 146.5±6.2* 6.967±1.09* 111.00±5.03* 74.33±4.16* 0.00±41.54 

 
Drakensberger 45.3±24.9 0.0±19.23 147±8.72* 7.13±1.55* 104.67±7.12* 66.00±7.21* 0.00±58.75 

Dystocia Brahman 51.50±30.6 0.0±23.6 146±10.68 5.70±1.89* 104.00±8.72* 78.00±7.20* 0.00±71.95 

 
Nguni 204. ±30.6* 

  
7.30±1.89* 114.00±8.72* 

 
0.00±71.96 

 
Afrikander 114±19.4* 0.0±14.89 152.2±6.75 4.72±1.20* 110.00±5.51* 72.00±4.56* 0.00±45.50 

 
Mixed breed 0.0±21.65* 59.8±16.7* 0.00±7.55 148.75±1.34* 5.975±6.17 0.00±5.09* 656.50±50.88* 

Downer cow 
syndrome 

Brahman 106.±24.9* 0.0±19.22 144.7±8.72* 6.03±1.55 106.67±7.12* 59.00±7.20* 0.00±58.75 

 
Nguni 

     
65.67±5.88 0.00±71.96 

 
Afrikander 39.7±24.9 0.0±19.22 145±8.72* 6.93±1.55 104.67±7.12* 75.33±5.88* 0.00±58.75 

 
Charolaise 63.5±30.6** 0.0±23.56 150±10.68* 6.40±1.89 109.50±8.19* 66.00±7.20* 

 

 
Mixed breed 0.0±21.65 100.5±16.7* 0.00±7.55 148.25±1.34 6.950±6.17 0.27±5.09* 0.00±71.96* 

Retained 
placenta 

Afrikander 65.0±13.7 0.00±10.53 145.4±4.8* 6.21±0.84* 95.60±3.89 77.30±3.22* 0.00±32.18 

Vaginal 
prolapse 

Brahman 
  

142.±8.72* 
 

106.33±7.12* 91.00±5.88* 
 

  Afrikander 87.3±21.64 0.00±16.65 145.8±7.6*   109.75±6.17* 70.25±5.09* 0.00±.50.88 

* Statistically significant (p <0.001), **significant (p<0.05) 
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CHAPTER 6 

CONCLUSION 

 

This study aimed to evaluate the serum nutritional and mineral levels in bovine presenting 

with reproductive conditions with the objective of developing a tool that predicts the 

occurrence of a specific reproductive condition, and to determine whether or not nutrition has 

an influence on the occurrence of these. To accomplish these objectives a total of 108 blood 

samples were collected between 2012 and 2015 from cases of reproductive conditions such as 

downer cow syndrome, dystocia, retained placenta, vaginal prolapse, abortion and those from 

cows in the final trimester of pregnancy reported to the North-West University teaching 

hospital. Structured questionnaires were also used to collect data from farmers in Ngaka 

Modiri Molema District of the North-West Province. Farmers were interviewed during farm 

visits and at community outreach programmes organized by North-West University Animal 

Health Department. Farmers were asked questions including the type of conditions that their 

cows had experienced, age of the cow, breed, the body condition score, incidences of the 

condition, parity, whether the cows supplemented or not, and whether there was any 

treatment given to the cows prior to the condition and medical history. Blood samples were 

screened for brucellosis by Rose Bengal Plate Test and later analysed by IDEXX catalyst 

machine for serum biochemical parameters such as calcium, magnesium, total protein, 

creatinine kinase, lipase, triglycerides, blood urea nitrogen, uric acid, Aspartate amino-

transferase, sodium chloride, potassium, cholesterol, total bilirubin and ammonia. Blood 

collected from cows that show signs of abortion, retained placenta, downer cow syndrome, 

vaginal prolapse and dystocia were collected at the same time with the controls from cows in 

the final trimester of pregnancy. Results obtained showed dystocia was found to be the most 

frequent (26.2%) experienced condition, followed by abortion and retained placenta with 

equal proportions of 23.1%, then downer cow syndrome (20%). This study also revealed that 

46.15% of the reproductive conditions occurred in cows aged between 4-6 years, followed by 

cows aged between 1-2 years at (38.3 %). On the other hand, body condition score (BCS) did 

not show any significant differences (P>0.05). It was also seen that cows at first calving were 

mostly (41.1%) affected by reproductive conditions. Results also showed that cows in this 

study were reported to be experiencing the conditions for the first time with abortion at 

(100%), retained placenta (50%), dystocia (94%); downer cow syndrome (93.31%) and 80% 
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vaginal prolapse. It was as well noticed that the majority of downer cows (61.1%) had 

Brucellosis. Other reproductive conditions experienced with brucellosis were dystocia 

(50.0%) and vaginal prolapse (77.8%). The incidences of abortions in this study were found 

to be significantly high (60%) in Brahman. The cows in the final trimester of pregnancy were 

mostly Brucella negative (74.2%). 

The levels of calcium and magnesium in this study were found to be significantly lower than 

the normal range in all breeds with values ranging between 0-3.2 mg/dL and 0.32-0.7 mg/dL 

respectively. Calcium concentrations were significantly low (P<0.01) in downer cow 

syndrome, dystocia and cows in the last trimester of gestation. Low magnesium 

concentrations were seen in Afrikander, Brahman and Nguni breed in aborting cows. This 

study moreover revealed that levels of aspartate amino-transferase (AST) were within normal 

range in most breeds. The mean concentrations of serum urea were within normal ranges (8–

20 mg/dL) in all breeds. The concentrations of total bilirubin were above the normal ranges in 

all breeds having values between 8.25 mg/dL and 10.16mg/dL. Levels of ammonia were very 

high above normal ranges with values between 626.00 mg/dL and 960 mg/dL in this study. 

Serum concentrations of triglycerides and lipase were found to be lower than normal with 

values ranging from 0.0 mg/dL to (45.33 U/L -101.80 U/L) respectively. Serum triglyceride 

illustrated significant variations (P<0.05) only in mixed breed of dystocia, downer cows and 

cows in last trimester of gestation. Results obtained showed also that the mean concentration 

of lipase were statistically significant (P<0.01) in aborting Afrikander and Nguni breeds. The 

present study also revealed that the levels of total protein were mostly above the normal 

ranges in most breeds with values ranging from 25.31g/dL to 38.25g/dL. The mean 

concentrations of cholesterol (CHOL) were all below the normal ranges in Afrikander (2.82 

mg/dL), Bonsmara (2.95 mg/dL), Brahman (3.14mg/dL), Nguni (3.34mg/dL), Charolaise 

(1.90mg/dL) and Drakensberger (2.67mg/dL).  

There were no significant differences in number of parity and whether or not the cows were 

supplemented. The results in this study show that the majority of cows in communal farming 

areas are not supplemented. Increased incidences of conditions such as downer cow 

syndrome, abortion, dystocia, retained placenta and vaginal prolapses in communal areas are 

a serious concern. The causes for these conditions in rural areas are in most cases never 

discovered as many of the cases are not reported for clinical investigation. Cattle production 

is therefore affected as a result of massive losses from cow reproductive conditions. The non-

controlled feeding systems practiced in small scale farming areas lead to poor and limited 
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pasture. In this form of feeding, overgrazing is usually experienced due to high competition 

for natural resources which limit the availability of nutrient feed. Small scale farmers in most 

rural areas and in Ngaka Modiri Molema District in particular, keep cattle to generate income 

to support their families. From that reality, the financial capacity of these farmers mainly 

depends on the production of cattle. The levels of disease control in communal farming are 

still lagging behind and this interferes with cow reproduction and production. Competent 

cattle production in communal farming requires adequate and well monitored dietary needs of 

the cows. Optimum herd management strategies are as well important contributing aspects in 

ensuring maximum production. Mineral deficiencies such as calcium and magnesium can 

influence the occurrence of reproductive conditions and impair cow fertility. However, due to 

the high infection of Brucella in these communal areas, it is therefore not easy to conclude 

that the conditions were as a result of nutritional deficiencies or brucellosis. The study was 

also limited in terms of formulating a reference tool enabling veterinary practitioners to 

predict the occurrence of any conditions. It is therefore important to further this study with 

more cases by eliminating all Brucella positive animals, increasing the number of different 

conditions, evaluating all parameters such as food, environment, breeds and blood in order to 

reach the main objective. 

The general observation seen was that most animals showing reproductive conditions had 

deficiency of major minerals such as calcium, magnesium and potassium, hence the lack in 

energy. There is a need for proper cow management in the rural areas. The study still needs to 

be extended and more robust in order to find solutions for the production of bovines in 

emerging farms and improving the economic quality of life for the affected farmers. 
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APPENDIX 

Table 6.1 Serological screening results obtained using Rose Bengal test from cows which 

had aborted 

Body condition scores: 1- very poor, 2-poor, 3- good, 4- very good, 5- obese 

 

Case ID Results Body condition score 

Abortion (c1) 

Abortion (c2) 

Abortion (c3) 

Abortion (c4) 

Abortion (c5) 

Abortion (c6) 

Abortion (c7) 

Abortion (c8) 

Abortion (c9) 

Abortion (c10) 

Abortion(c11) 

Abortion(c12) 

Abortion (c13) 

Abortion(c14)  

Abortion (c15) 

Abortion (c16) 

Abortion (c17) 

Abortion (c18) 

Abortion (c19) 

Abortion (c20) 

Abortion (c21) 

Abortion (c22) 

Abortion (c23) 

Abortion (c24) 

Abortion (c25) 

Abortion (c26) 

Abortion (c27) 

Negative 

Positive 

Positive 

Positive 

Negative 

Positive 

Positive 

Positive 

Negative 

Negative 

Negative 

Positive 

Positive 

Negative 

Positive 

Positive 

Positive 

Negative 

Negative 

Positive 

Positive 

Negative 

Negative 

Negative 

Negative 

Positive 

Positive 

2 

2 

3 

2 

3 

2 

2 

2 

2 

3 

2 

2 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 
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Table 6.2 Serological screening results obtained using Rose Bengal test from cows which 

had retained placenta  

 

 

Body condition scores: 1- very poor, 2-poor, 3- good, 4- very good, 5- obese 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case ID Results  Body condition score 

Retained placenta ( c1) 

Retained placenta (c2) 

Retained placenta ( c3) 

Retained placenta (c4) 

Retained placenta (c5) 

Retained placenta (c6) 

 Retained placenta ( c7) 

Retained placenta ( c8) 

Retained placenta (c9) 

Retained placenta (c10) 

Retained placenta (c11) 

Retained placenta (c12) 

Retained placenta (c13) 

Retained placenta (14) 

Retained placenta (15) 

Retained placenta (16) 

Retained placenta (17) 

Negative 

Positive 

Negative 

Negative                               

Negative 

Negative  

Positive  

Negative  

         Positive 

        Positive 

        Negative 

        Negative  

        Negative 

        Positive 

        Positive 

        Positive 

        Positive 

2 

3 

3 

3 

3 

2 

2 

2 

3 

3 

2 

4 

4 

2 

2 

3 

2 
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Table 6.3 Serological screening results obtained using Rose Bengal test from cows which 

had prolapsed vaginas  

 

 

 

Body condition scores: 1- very poor, 2-poor, 3- good, 4- very good, 5- obese 

 

       

Table 6.4 Serological screening results obtained using Rose Bengal test from cows which 

had downer cow syndrome 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

*
Body condition scores: 1- very poor, 2-poor, 3- good, 4- very good, 5- obese 

Case ID Results Body condition 

score 

 

 

 

 

 

 

 

 

Vaginal prolapse (c1) 

Vaginal prolapse (c2) 

Vaginal prolapse (c3) 

 Vaginal prolapse (c4) 

Vaginal prolapse (c5) 

Vaginal prolapse (c6) 

Vaginal prolapse (c7) 

Vaginal prolapse (c8) 

Vaginal prolapse (c9) 

Positive 

Negative 

Positive 

Negative 

Positive 

Positive 

Positive 

Positive 

Negative 

3 

3 

3 

3 

3 

2 

2 

3 

3 

 
Case ID Results Body condition score 

Downer cow syndrome (c1) 

Downer cow syndrome (c2) 

Downer cow syndrome (c3) 

Downer cow syndrome (c4)  

Downer cow syndrome (c5) 

Downer cow syndrome (c6)  

Downer cow syndrome (c7)  

Downer cow syndrome (c8) 

Downer cow syndrome (c9) 

Downer cow syndrome (10) 

Downer cow syndrome (11) 

Downer cow syndrome (12) 

Downer cow syndrome (13) 

Negative 

Positive 

Negative 

Positive 

Negative 

Negative 

Negative 

Positive 

Negative 

Positive 

Positive 

Positive 

Positive 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 
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Table 6.5 Serological screening results obtained using Rose Bengal test from cows which 

had dystocia 

 

 

Body condition scores: 1- very poor, 2-poor, 3- good, 4- very good, 5- obese 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case ID Results Body condition score 

Dystocia (c1) 

Dystocia (c2) 

Dystocia (c3) 

Dystocia (c4) 

Dystocia (c5) 

Dystocia (c6) 

Dystocia (c7)  

Dystocia (c8) 

Dystocia (c9) 

Dystocia (c10) 

Dystocia (c11) 

Dystocia (c12) 

Dystocia (c13) 

Dystocia (c14) 

Dystocia (c15) 

Dystocia (c16) 

Dystocia (c17) 

Positive 

Negative 

Positive 

Positive 

Negative 

Positive 

Positive 

Negative 

Negative 

Positive 

Positive 

Negative 

Negative 

Negative 

Positive 

Positive 

Positive 

4 

3 

3 

2 

4 

3 

2 

2 

2 

4 

4 

2 

3 

3 

3 

4 

2 
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Table 6.6 Serological screening results obtained using Brucella Rose Bengal test (BRBT) 

pregnant cows 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Body condition scores: 1- very poor, 2-poor, 3- good, 4- very good, 5- obese 

 

 

 

 

 

 

 

 

 

 

 

 

Case ID BRBT Results BODY CONDITION SCORE 

Pregnant (c1) 

Pregnant (c2) 

Pregnant (c3) 

Pregnant (c4) 

Pregnant(c5) 

Pregnant(c6) 

Pregnant(c7) 

Pregnant(c8) 

Pregnant(c9) 

Pregnant(c10) 

Pregnant(c11) 

Pregnant(c12) 

Pregnant(c13) 

Pregnant(c14) 

Pregnant(c15) 

Pregnant(c16) 

Pregnant(c17) 

Pregnant(c18) 

Pregnant(c19) 

Pregnant(c20) 

Pregnant(c21) 

Pregnant (c22) 

Pregnant (c23) 

Pregnant (c24) 

Pregnant (c25) 

Pregnant (c26) 

Pregnant (c27) 

Pregnant (c28) 

Pregnant (c29) 

Pregnant (c30) 

Pregnant (c31) 

 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Positive 

Negative 

Negative 

Negative 

Negative 

Positive 

Negative 

Negative 

Positive 

Positive 

Positive 

Negative 

Negative 

Negative 

Negative 

positive 

positive 

Negative 

 

3 

3 

2 

4 

3 

4 

4 

3 

3 

3 

3 

2 

2 

2 

2 

3 

3 

3 

4 

2 

2 

2 

2 

3 

2 

2 

2 

3 

3 

3 

3 
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QUESTIONNAIRE  

Evaluation of nutritional and mineral blood parameters as a tool to predict Bovine 

reproductive conditions in Ngaka Modiri Molema District of the North-West Province  

Farmer‟s consent 

I..............................................................................................agree to participate in this study 

freely without pressure. I declare that information provided in this questionnaire is correct. 

Signed..........................at   (area).......................................................on (date)........................... 

 

REPRODUCTIVE CONDITION  

Downer Cow Syndrome   

Abortion                            

Retained Placenta       

Dystocia                            

Vaginal Prolapses              

AGE OF THE COW  

1-3 years 

4-6years 

7+ years 

BODY CONDITION SCORE 

1-very poor 

2-poor 

3-good 

4-very good 

5-obese 
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BREED 

1. Brahman 

2. Nguni 

3. Bonsmara 

4. Angus 

5. Friesland 

6. Afrikander 

7. Simmental 

8. Drakensberger 

9. Charolaise 

10. Mixed breed 

NUMBER OF CALVING/ PARITY 

1 

2 

3 

4 

5 

6 

7 

8+ 

NUMBER OF INCIDENCES IF THE CONDITION 

1  2  3  4  5 6  

7  8  9   10+ 
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TREATMENT GIVEN   

Yes  No  

 

IF YES WHAT TYPE OF TREATMENT  

......................................................................................................................................................

......................................................................................................................................................

..................................................................................................................................................... 

WAS THE COW SUPPLEMENTED  

Yes   No 

IF YES WITH WHAT  

......................................................................................................................................................

...................................................................................................................................................... 

TYPE OF FEEDING SYSTEM 

Free ranging   

Confined    

MEDICAL HISTORY OF THE SAME CONDITION 

Yes  

No 

 

 

Thank you very much for your participation in this study. 

Yours: Miss Molefe  

Under supervision of Dr M. Mwanza 


