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ABSTRACT 
 

The present study aimed to investigate the relations between somatic cells count (SSC), antioxidants, and 

antimicrobial proteins in milk samples obtained from Waddah, Sofor, and Majaheem breeds of the dromedary camel. 

High-SCC milk samples contained >300x103 cells/mL. The milk levels of catalase (CAT) were significantly increased 

in the Waddah breed compared to the Sofor and Majaheem breeds (P≤0.05). In the Waddah breed, the CAT levels 

were also significantly elevated in the high-SCC milk samples compared to the low-SCC milk samples (P≤0.001). The 

Superoxide dismutase (SOD) levels were significantly elevated in the high-SCC milk samples compared to the low-

SCC milk samples in the Sofor and Majaheem breeds (P≤0.001 and P≤0.05, respectively). Significant reduction in the 

total antioxidant capacity (TAC) was observed in the high-SCC milk samples of the Sofor and Majaheem breeds 

(P≤0.001 and P≤0.05, respectively). The milk levels of lactoferrin (LTF) and lactoperoxidase (LPO) were 

significantly reduced in the Waddah group compared to the Sofor and Majaheem groups (P≤0.01). The LTF levels 

were significantly elevated in the milk samples with low SCC compared to the high-SCC samples in the Waddah and 

Sofor breeds (P≤0.01 and P≤0.05, respectively). No significant differences were observed among the examined breeds 

concerning the milk levels of immunoglobulin G (IgG). Only in the Majaheem breed, the milk IgG levels were 

significantly increased in the high-SCC samples compared to low-SCC ones (P≤0.001). The current study adds to our 

understanding of dromedary camel milk and reveals possible biomarkers for both healthy camels and camels with 

subclinical mastitis. 
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INTRODUCTION 

 

Mammary gland inflammation is referred to as 

mastitis, characterized by physical, chemical, and 

bacteriological abnormalities in milk, besides pathological 

alterations at the gland level. While it can affect any 

nursing mammal, it is a disease that is quite common in 

dairy animals, including dairy cattle and dairy camels.  

Somatic cells count (SCC) is widely employed as a 

mastitis or intramammary infection (IMI) indicator and is 

the basis for udder health management programs 

(Schukken et al. 2003). Monitoring SSC can assist 

producers in establishing a checkpoint for disease 

entrance into the herd. Somatic cells mainly include milk-

secreting epithelial cells and leukocytes such as 

neutrophils, lymphocytes, and macrophages. Several SCC 

cut-offs have been reported in the literature. According to 

the International Dairy Federation (1971), the mean SCC 

values for sub-clinically infected udders were 500,000 

cells/mL of milk (Tolle 1971). A more recent study by 

Jadhav et al. (2018) reported that the cut-off for 

distinguishing subclinical mastitis cases in cattle from 

healthy ones was 310,000 cells/mL of milk. In camels, 

Aljumaah et al. (2019) reported that the threshold for 

separating camels with sub-clinical mastitis from normal 

ones was 472,500 cells/mL of milk. 

Oxidative stress and its relationship to diverse 

diseases, including mastitis, is a complicated phenomenon. 

It is typical for living tissues to produce free radicals. 

Reactive oxygen species (ROS) are efficiently neutralized 

by cellular defense mechanisms, enzymatic antioxidants 

or non-enzymatic antioxidants, during normal 

homeostasis (Poławska et al. 2012; Wang et al. 2022). 

Excessive ROS and/or a lack of significant antioxidant 

levels cause imbalance, which results in oxidative stress 

(Lykkesfeldt and Svendsen 2007; Li  et al. 2022). 

 

 

Cite This Article as: Albarrak SM, 2023. Evaluation of somatic cells count, antioxidants and antimicrobial proteins in 

milk samples obtained from different breeds of the dromedary camel. International Journal of Veterinary Science 12(3): 

462-469. https://doi.org/10.47278/journal.ijvs/2022.221  

https://doi.org/10.47278/journal.ijvs/2022.221
https://doi.org/10.47278/journal.ijvs/2022.221


Int J Vet Sci, 2023, 12(3): 462-469. 
 

 463 

Oxidative stress is a main cause of immunological 

dysfunction and decreased inflammatory responses, which 

promotes the occurrence of microbial infections in 

mammary glands (Abuelo et al. 2013; Mahmood et al. 

2022). Superoxide dismutase (SOD), catalase (CAT), and 

total antioxidant capacity (TAC) are indicators commonly 

used for assessing oxidative stress in biological fluids 

(Khan et al. 2022; Almundarij 2023). Thus, the present 

study aimed to assess their levels in milk samples 

obtained from healthy camels or camels suspected of 

subclinical mastitis. 

Lactoferrin (LTF), lactoperoxidase (LPO), and 

immunoglobulin G (IgG) are three protective proteins 

found in milk. LTF is abundant in animal secretions such 

as milk, saliva, tears, and semen, as well as in some 

leukocytes (Hao et al. 2019). It was first discovered in 

cow's milk and then in human milk; and is thought to have 

a variety of biological roles, including antibacterial and 

anti-inflammatory properties (Spik et al. 1998; Hu et al. 

2020; Dierick et al. 2021). LTF is an effective iron 

scavenger and is one of several molecules secreted by the 

immune system to bind transitory metals to prevent 

bacterial infections since iron is essential for several 

critical biological processes, including DNA and ATP 

synthesis (Anderson et al. 1989; Spik et al. 1998). 

Lactoferrin has been linked to a variety of defense 

mechanisms against a wide spectrum of microorganisms. 

It has been demonstrated that LTF helps to control 

invading bacteria, viruses, fungi, and parasites 

(Yokoyama et al. 2019; Lu et al. 2020; Mann and Ndung'u 

2020; Singh et al. 2021). LTF has been shown to possess 

high antibacterial activity against bacteria such as 

Staphylococcus, Streptococcus, Shigella, Salmonella, and 

Enterobacter (Arnold et al. 1980). In addition to acting as 

a bactericide, LTF can contribute to innate immunity to 

assist in bacterial clearance. One study has found that 

bovine LTF could effectively replace antibodies in 

activating the classical pathway of the complement system 

and causing the opsonization of unencapsulated S. 

agalactiae (Rainard 1993). 

Lactoperoxidase (LPO) is another non-

immunoglobulin protective glycoprotein found in milk 

and other human and animal fluids (Gothefors and 

Marklund 1975; Zou et al. 2021). LPO depends on 

hydrogen peroxide (H2O2) and thiocyanate (SCN-) for its 

antimicrobial action, which is known as the 

lactoperoxidase system (LPS) (Eyassu et al. 2005). The 

LPS is thought to be an important component of the host 

innate defense system. Gram-positive and Gram-negative 

bacteria are susceptible to the LPS to variable degrees, 

and antiviral actions for LPS have also been reported. 

(Yassin et al. 2015; El-Fakharany et al. 2017).  Activation 

of LPS has been investigated as a potential alternative 

technique for maintaining milk safety by eliminating 

pathogenic microbes (Dashe et al. 2020; Mohamed and El 

Zubeir 2020). 

In combination with other protective proteins, 

immunoglobulins, particularly Immunoglobulins G, are 

components of the immune system that aid in removing 

substances foreign to the organism. Milk obtained from 

unvaccinated dairy herds has been shown to have IgG 

antibodies specific to bacteria that are pathogenic to 

humans (ULTFman et al. 2018). Many mammalian 

species are born without an efficient immune system 

where immunoglobulins and metal-binding proteins play 

crucial roles in protection against newborn infections 

(Shao et al. 2018; Pou et al. 2019; Thorsteinsdottir et al. 

2019). Camels' serum contains two distinct types of 

antibodies, the unique functional single-chain antibodies 

(IgG2 and IgG3) and the traditional heterotetrameric 

antibodies (IgG1). Camel IgG2 and IgG3 antibodies lack 

light chains and are made up entirely of heavy chains, 

therefore called Heavy chain antibodies (HCAbs) 

(Muyldermans 2013). Camel milk contains the larger 

amount of immunoglobulin G compared to goat, cow, 

sheep, buffalo, and human milk levels (El-Agamy et al. 

2009). Camel antibodies secreted in milk have been 

shown to include both IgG1 and HCAbs (Azwai et al. 

1996; Salhi et al. 2015). 
The present study aimed to investigate differences 

among three different breeds of the dromedary camel as 
well as between high and low SCC milk samples 
regarding their contents of antioxidants and protective 
proteins such LTF, LPO, and IgG. The results of the 
current investigation advance knowledge regarding the 
dromedary camel milk and shed light on potential 
indicators of healthy camels and camels with subclinical 
mastitis. 
 

MATERIALS AND METHODS 

 
Ethical Approval 

Because no invasive approach that would cause 
suffering to animals was used, clearance from the 
Institutional Animal Ethics Committee was not necessary. 
 
Animals  

The study involved 28 lactating animals aged 
between 5 and 10 years old. Animals were grouped based 
on their color phenotype into Whaddah (white), Sofor 
(yellow), and Majageem (black) (Abdullah and Faye 
2012). Each group contained at least eight animals and 
animals kept by producers in rural areas of the Qassim 
region. Typically, a 100mL sample of composite milk was 
collected from a single teat of each nursing animal. Serum 
samples were acquired by collecting a 10mL blood 
sample without anti-coagulants. 
 

Skim Milk Samples 

Milk samples centrifugation was performed at 
13,000rpm for 10min at 4°C to separate skim milk from 
whole milk. Skim milk samples were then stored at -20°C 
till used for further analysis. Change minutes to min ul to 
µL No space between value and units. 
 
Erythrocytes-Excluded Somatic Cells Count (SCC) 

A volume of 1mL was taken from each raw milk 
sample, placed in a 2mL tube, and centrifuged for 10min 
at 10,000rpm using a cooling centrifuge. After, the 
removal of the creamy portion and the supernatant, the 
pellet was resuspended with 1mL of phosphate-buffered 
saline (PBS) in order to bring the sample back to its’ 
original volume.  A volume of 10uL of the cell suspension 
was diluted with 190µL of Turk's solution (methylene 
blue in 1-2% acetic acid and distilled water). Somatic 
cells in a volume of 10µL of the diluted sample were 
counted using a hemocytometer and a light microscope. 
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Quantification of the Skim Milk levels of SOD, CAT, 

and TAC 

Measuring the skim milk levels of SOD, CAT, and 

TAC was done using commercially available kits 

(Biodiagnostic, Giza, Egypt; kits, Cat. Nos. SD 2521, 

CA 256317, and TA 255213, respectively), according to 

the manufacturer's specifications. 

 

Quantification of LTF, LPO, and IgG Levels in Skim 

Milk and Serum 

The skim milk and serum levels of LTF, LPO, and 

IgG were determined using commercially available kits 

according to the manufacturer's specifications (Sunlog 

Biotech, Hangzhou, Zhejiang, China; kits, Cat. Nos. 

SL0050cm, SL0051cm, and SL0039cm, respectively). 

 

Statistical Analysis 

Statistical analysis was performed using GraphPad 

Prism version 9 (Bangalore– 560035 Karnataka, India). 

For data analysis, the one-way ANOVA and the 

independent samples t-test were utilized when 

appropriate. 

 

RESULTS 

 

Somatic Cells Count (SCC) 

In the current study, each group was subdivided 

based on the Somatic cells count per mL of milk into low 

or high SCC. Milk samples having >300x103 cells/mL 

were considered high SCC. The SCC means for the three 

examined breeds are listed in Table 1. 

 

Skim Milk Levels of SOD, CAT and TAC 

The concentrations of antioxidant enzymes in the 

milk samples obtained from the three examined 

dromedary camel breeds were investigated (Table 2). The 

data indicated a significant increase in the CAT levels in 

milk samples of the Waddah group compared to the Sofor 

and Majaheem groups (P≤0.05). No significant 

differences were observed among the three groups 

regarding the levels of SOD and TAC. Next, we 

investigated the relationship between the antioxidant 

enzymes levels and somatic cells counts (SCC). As shown 

in Table 3, the SOD levels were significantly elevated in 

the high-SCC milk samples compared to the low-SCC 

milk samples in both the Sofor and Majaheem groups 

(P≤0.001 and P≤0.05, respectively). The CAT levels were 

also significantly elevated in the high-SCC milk samples 

(P≤0.001) but this observation was noted in the Waddah 

group only. The TAC activities were significantly 

decreased in the high-SCC milk samples compared to 

low-SCC samples in the Sofor and Majaheem groups 

(P≤0.001 and P≤0.05, respectively). 

 

Skim Milk and Serum Levels of LTF, LPO and IgG 

As shown in Table 4, the LTF levels in milk were 

significantly reduced in the Waddah group compared to 

the Sofor and Majaheem groups (P≤0.01). No significant 

differences were observed among the examined breeds 

regarding the serum LTF levels. Similarly, the LPO 

concentrations were significantly reduced in the milk 

samples of the Waddah group compared to the Sofor and 

Majaheem groups (P≤0.01). However, the serum levels of 

LPO were  not  statistically different  among the examined 

 
Table 1: Somatic cells counts (Mean±SE) in the three examined 

camel breeds 

Breed Low SCC High SCC 

Waddah 180,000±7055 523,333±46228 

Sofor 282,666±13421 456,000±16220 

Majaheem 277,333±8146.66 901,333±209,317 

 
Table 2: Effects of breed type on milk antioxidant enzymes 

levels 

Analytic Waddah Sofor Majaheem 

SOD U/mL 495.76±71.47 575.80±31.75 553.51±21.99 

CAT U/L 1520.38±198.79* 1166.07±51.23 1050.96±61.87 

TAC mM/L 0.93±0.07 0.88±0.12 0.97±0.08 

Mean±SE. *Significantly different from the values in the same 

row at P≤0.05. SOD: Superoxide dismutase. CAT: Catalase. 

TAC: Total Antioxidant Activity. 

 

Table 3: Antioxidant enzymes levels in milk samples with low or high SCC 

Analytics Units Breed Low SCC High SCC 
SOD  U/mL Waddah 341.63±63   451.75±54.43 
SOD  U/mL Sofor   499.04±1.64        652.56±21.60*** 
SOD  U/mL Majaheem   514.59±4.94     592.42±26.92* 
CAT  U/L Waddah   1206.84±17.69       2265.29±52.67*** 
CAT  U/L Sofor       826.44±213.51 1097.12±32.97 
CAT  U/L Majaheem    1095.32±67.54 1157.38±87.25 
TAC  mM/L Waddah        0.95±0.04     0.91±0.11 
TAC  mM/L Sofor              1.11±0.01***     0.57±0.08 
TAC  mM/L Majaheem          1.13±0.02*     0.81±0.11 
Mean±SE. * and *** are significantly different from the value in the same row at P≤0.05 and P≤0.001, respectively. SOD: Superoxide 

dismutase. CAT: Catalase. TAC: Total Antioxidant Activity. 
 

Table 4: Effects of breed type on milk and serum LTF, LPO, and IgG concentrations 

Mean±SE. ** is significantly different from the value in the same row at P≤0.01. LTF: Lactoferrin. LPO: Lactoperoxidase. IgG: 

Immunoglobulin G. 

Analytics Units Waddah Sofor Majaheem 

Milk LTF  ng/mL    3.32±0.24**   5.03±0.52  4.67±0.39 

Milk LPO  pg/mL     6.09±0.72** 10.07±0.62 10.91±0.30 

Milk IgG  µg/mL 8.35±1.35   9.57±1.88   9.88±0.65 

Serum LTF  ng/mL 5.36±0.55   5.22±0.35   4.79±0.44 

Serum LPO  pg/mL 7.81±0.22   8.15±0.71   7.23±0.12 

Serum IgG  µg/mL 6.18±0.64 10.70±1.54 11.12±1.41 
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three groups.  No significant differences were observed 

among the examined breeds concerning the IgG levels in 

milk or serum. 

Next, we examined the variations in the 

concentrations of LTF, LPO, and IgG in the milk and 

serum samples of animals with high SCC and their low 

SCC counterparts within each breed. Table 5 shows that 

the LTF levels were significantly elevated in the milk 

samples with low SCC compared to the high SCC 

samples in the Waddah and Sofor breeds (P≤0.01 and 

P≤0.05, respectively). In the Mjaheem breed, the levels of 

the milk LTF were comparable between the high SCC and 

low SCC milk samples. Only the Waddah breed was 

found to have LPO concentrations that were significantly 

higher in the high SCC milk samples compared to the low 

SCC samples (P≤0.01). Only in the Majaheem breed, the 

milk IgG levels were significantly increased in the high 

SCC milk samples compared to low SCC ones (P≤0.001). 

As shown in Table 6, the serum levels of LTF were 

significantly increased in the low SCC animals compared 

to their high SCC counterparts in the Waddah breed only 

(P≤0.001). However, A moderate but significant increase 

was observed in the serum levels of LTF in the high SCC 

camels compared to the low SCC camels of the Majaheem 

breed (P≤0.05). The serum LPO concentrations were 

significantly elevated in the low SCC animals compared 

to the high SCC animals of the Sofor breed (P≤0.001). 

This observation was noted in the Sofor breed only. The 

serum IgG levels were significantly elevated in the high 

SCC animals compared to the low SCC animals of 

Waddah and Majaheem breeds (P≤0.05 and P≤0.001, 

respectively). 

 

DISCUSSION 

 

 The current study aimed to quantify antioxidant 

enzymes and protective proteins in low and high SCC 

milk samples obtained from three different breeds of the 

dromedary camel. SCC is the most commonly used and 

most reliable indicator of udder health. Thus, in the 

present study, each group was subdivided based on the 

SCC per mL of milk into low or high SCC. In the current 

study, milk samples having >300x103 cells/mL were 

considered high SCC and likely to be obtained from 

udders with subclinical mastitis. A study by Aljumaah et 

al. (2019) demonstrated the reliability and validity of the 

SCC test in distinguishing subclinical mastitis in 

dromedary camels. The study suggested that 472.50×103 

cells/mL is a logical SCC reading for herd management 

decisions. A study in cattle by Musayeva et al. (2016) 

used 200x103 cell/mL as a cut-off to differentiate between 

healthy and diseased udders. A more recent report by 

Jadhav et al. (2018) indicated that 310x105 somatic 

cells/mL is the threshold value for detecting subclinical 

mastitis in cattle. The reason for the increased number of 

somatic cells is that the mammary epithelial cells generate 

a defense mechanism against entering pathogens by 

sensing their ligands and mounting the necessary immune 

responses (Jadhav et al. 2016; Mohsin et al. 2022; 

Betelhem et al. 2022; Asfour et al. 2022). 

 The concentrations of antioxidant enzymes in the 

milk samples obtained from the three examined 

dromedary camel breeds were investigated. The data 

indicated a significant increase in the CAT levels in milk 

samples of the Waddah group compared to the Sofor and 

Majaheem groups. No significant differences were 

observed among the three groups regarding the levels of 

SOD and TAC. Investigating the relationship between the 

antioxidant enzymes levels and SCC revealed that the 

SOD levels were significantly elevated in the high-SCC 

milk samples compared to the low-SCC milk samples in 

both the Sofor and Majaheem groups. In addition, the 

CAT levels were significantly elevated in the high-SCC 

milk samples, but this observation was noted in the 

Waddah group only. A significant reduction in TAC 

activities was observed in the high-SCC milk samples 

compared to low-SCC samples in the Sofor and 

Majaheem groups. These observations support previous 

findings by Ghasemian et al. (2011) indicating a 

significant positive correlation between SOD and SCC in 

cattle. A recent study conducted in dairy buffaloes by 

Tyagi et al. (2020) reported significant increases in SOD 

and CAT levels in animals with subclinical mastitis. 

Another study showed that milk samples obtained from 

buffaloes with subclinical mastitis had significantly lower 

TAC activities than milk samples from the healthy 

controls (Dimri et al.  2013). The increased levels of SOD 

and CAT in milk samples with high SCC could be an 

adaptation to the overproduction of ROS by macrophages 

and mammary epithelial cells during inflammation 

(Bouchard et al. 1999).  

 The data of the present study indicated a significant 

reduction in milk but not serum LTF levels in the Waddah 

breed compared to the Sofor and Majaheem breeds. No 

study has looked at the variations in LTF concentrations 

in the serum and milk of different dromedary camel 

breeds. However, Konuspayeva et al. (2007) examined 

LTF concentrations in milk samples obtained from 

Bactrian camels, dromedary camels, and their hybrids and 

concluded that the season but not the species had an effect 
 

Table 5: LTF, LPO, and IgG concentrations in milk samples with low or high SCC 

Mean±SE. *, **, and *** are significantly different from the value in the same row at P≤0.05, P≤0.01, and P≤0.001, respectively. LTF: 

Lactoferrin. LPO: Lactoperoxidase. IgG: Immunoglobulin G. 

Analytics Units Breed Low SCC High SCC 

LTF  ng/mL Waddah    3.90±0.22** 2.74±0.18 

LTF  ng/mL Sofor   6.01±0.63* 4.06±0.34 

LTF  ng/mL Majaheem 4.03±0.41  5.32±0.37 

LPO pg/mL Waddah 3.58±0.25      6.96±0.53** 

LPO pg/mL Sofor 10.20±0.78   9.88±0.52 

LPO pg/mL Majaheem  9.78±0.57 11.08±0.04 

IgG  µg/mL Waddah  9.65±1.16 7.05±1.8 

IgG  µg/mL Sofor  7.83±0.91 12.17±3.41 

IgG  µg/mL Majaheem  8.81±0.38       12.63±0.16*** 
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Table 6: LTF, LPO, and IgG concentrations per mL of serum obtained from low or high SCC animals 

Means±SE. * and *** are significantly different from the value in the same row at P≤0.05 and P≤0.001, respectively. LTF: 

Lactoferrin. LPO: Lactoperoxidase. IgG: Immunoglobulin G. 

 

on LTF concentrations in milk. When comparing low 

SCC animals with high SCC animals within each breed, 

the milk LTF concentrations were significantly elevated in 

the low SCC animals of the Waddah and Sofor breeds. 

However, the serum LTF concentrations were 

significantly higher in the low SCC animals of the 

Waddah group and in the high SCC animals of the 

Majaheem group. These observations correspond to recent 

studies reporting high variability in LTF concentrations in 

dromedary camels. A recent study by Mohamed et al. 

(2022) examined concentrations of bioactive proteins in 

whey milk samples of 140 individual dromedary camels 

and reported wide variations in LTF concentrations. 

Another recent study by Zou et al. (2022) revealed that 

individual camels had remarkably variable antimicrobial 

enzyme activities, with Lactotransferrin and other 

bioactive proteins being present in higher levels in camel 

milk during the summer season. The data of the current 

study suggest that LTF might not be a potential indicator 

for subclinical mastitis in camel as has been suggested for 

ovine (Navarro et al. 2018).    

The LPO concentrations were significantly reduced in 

the milk samples of the Waddah group compared to the 

Sofor and Majaheem groups. Differences among 

dromedary camel breeds regarding LPO concentrations 

have not been previously explored. According to a recent 

study by Zou et al. (2022), the season had an impact on 

the levels of LPO in the milk of Australian camels, with 

the summer and winter seasons having the highest levels. 

Only within the Waddah group, the milk LPO 

concentrations were significantly elevated in the high 

SCC animals compared to the low SCC ones. No 

significant differences were observed between low and 

high SCC animals regarding the milk LPO concentrations 

in the Sofor and Majaheem groups. The serum LPO 

concentrations were significantly elevated in the low SCC 

animals compared to the high SCC animals in the Sofor 

group, only. No significant differences were observed 

between low and high SCC animals concerning the serum 

LPO concentrations in the Waddah and Majaheem breeds. 

The observations of the current study correspond to the 

findings of a previous study by Andrei et al. (2009) in 

cattle that compared normal and mastitis milk samples 

and reported a positive and direct correlation between 

LPO levels and the number of somatic cells. LPO has 

been suggested recently to serve as a potential biomarker 

for diagnosing subclinical mastitis in cattle (Silva et al. 

2022).  

In the present study, the IgG levels in milk and serum 

were quantified. No significant differences were observed 

among the examined breeds concerning the IgG levels in 

milk or serum. To the best of our knowledge, no study has 

looked at the IgG concentrations in different breeds of the 

dromedary camel. However, Konuspayeva et al. (2007) 

measured the IgG levels in milk samples obtained from 

two different camel species (Camelus bactrianus 

vs. Camelus dromedarius) and their hybrids and observed 

no significant differences. In the Majaheem group only, 

the IgG levels were significantly elevated in the high SCC 

milk samples compared to the low SCC samples. The IgG 

levels tend to be higher in the high SCC samples 

compared to the low SCC samples in the Sofor group but 

did reach statistical significance. The serum IgG 

concentrations were significantly elevated in the high 

SCC animals compared the low SCC animals in both the 

Waddah and Majaheem groups. Our observations were 

not different from previous studies indicating increased 

immunoglobulins secretion in lactating animals with 

subclinical mastitis (Lehmann et al. 2015; Hayajneh et al. 

2018). A study by Lehmann et al. (2015) reported a 

positive association between SCC numbers and IgG levels 

and that the IgG levels could be used as a parameter to 

differentiate between low and high SCC milk samples. 

Hayajneh et al. (2018) reported significant increases in the 

concentrations of serum immunoglobulins A, G, and M in 

relation to subclinical mastitis in camels. Another study 

by Musayeva et al. (2016) has also indicated significant 

increases in the IgG levels in cows’ milk samples with 

SCC ranging from 201,000 to ≥401,000 cells/mL 

compared to milk samples with ≤200,000 cells/mL. 

Mackenzie and Lascelles' (1968) hypothesized that the 

increase in immunoglobulin secretion could result from 

acute inflammation causing the mammary gland's blood-

to-milk permeability barriers to be destroyed, which 

increases the passive transfer of IgG into milk. 

 

Conclusion 

The current investigation mainly aimed to quantify 

SCC, antioxidants, and antimicrobial proteins in milk 

samples obtained from three different breeds of the 

dromedary camel. Significant differences regarding the 

milk levels of antioxidant enzymes, particularly CAT, 

were observed among the examined breeds. The SOD and 

CAT levels were elevated in milk samples with high SCC 

compared to the low SCC samples. Increases in TAC 

were noted in the low SCC samples compared to the high 

SCC milk samples.  Except for the IgG levels, significant 

differences among the examined breeds were recorded 

regarding the milk levels of LTF and LPO.  The milk 

levels of LTF were elevated in the low SCC samples in 

Analytics Units Breed Low SCC High SCC 

LTF ng/mL Waddah       6.71±0.45*** 4.03±0.43 

LTF ng/mL Sofor   5.55±0.52  4.89±0.18 

LTF ng/mL Majaheem   3.93±0.45   5.65±0.38* 

LPO pg/mL Waddah 10.18±1.38 10.55±1.19 

LPO pg/mL Sofor     12.36±1.08***   6.63±0.03 

LPO pg/mL Majaheem   8.23±0.98   7.31±0.21 

IgG  µg/mL Waddah   5.23±0.03    7.14±0.72* 

IgG  µg/mL Sofor   9.20±0.64 12.94±2.82 

IgG  µg/mL Majaheem   6.31±0.42     12.08±0.16*** 

https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Andrei%2c+S.%22
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two of the examined breeds while LPO and IgG levels 

were increased in the high SCC samples in at least one of 

the examined breeds. The data presented in the present 

study advances our knowledge regarding the dromedary 

camel milk and identifies potential biomarkers for 

differentiating between healthy camels and camels 

suspected of subclinical mastitis. However, more studies 

are needed to involve more breeds, more biomarkers, and 

larger numbers of animals. 
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