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ABSTRACT 
 

The goal of this study was to investigate the effect of supplementing Spirulina, 

either alone or in a mix with live yeast, on blood biochemical constituents and 

oxidative status in goats and their kids. Eighteen pregnant multiparous goats were 

equally distributed into three groups. The first group (control) received normal 

feeding without any additions. The second group (SP) received the normal diet 

plus 5 grams per head per day of Spirulina platensis, while the third group 

(SPSC) received the same amount of SP mixed with 3 grams per head per day 

of Saccharomyces cerevisiae for 30 days before parturition and continued for 45 

days of lactation period. Results revealed that applying both additives caused 

(P≤0.01) decrease in serum cholesterol, urea, alanine aminotransferase, lipid 

peroxidase, and glutathione peroxidase. Serum insulin and triiodothyronine levels 

increased (P≤0.05) in goats fed diets supplemented with SP alone or mixed with 

SC compared to the control group. Concentrations of calcium and phosphorous 

were higher (P≤0.05) in both treated groups than in the control group. Birth 

weights for kids born from goats supplemented with SP alone or mixed with SC 

were higher (P≤0.05) compared to kids in the control group. Serum cholesterol 

concentration decreased (P≤0.05) in the SPSC kids group, while serum 

phosphorus level increased (P≤0.05) in SP kids group. It could be concluded that 

supplementation with SP alone or mixed with SC improved health and 

antioxidant status in both Damascus female goats and their newborns.  
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INTRODUCTION 

Goats are considered one of the most economically 

important animals in Egypt, where there are about 4.3 

million goats (Ashour et al., 2015). Furthermore, 

goats play a vital role in the economy and social life 

of pastoral societies in arid and semi-arid regions, as 

they represent the major source of meat, milk, and 

fibre (Al-Sobaiy, 2010). So, it’s necessary to improve 

goat’s productivity under limited feed resources and 

climate change challenges in Egypt. Numerous 

chemical feed additives have been used to enhance 

animal productivity, but they have disadvantages, 

including health risks for animals and consumers 

(Mantovani et al., 2022). Therefore, natural feed 

supplements have to be searched for usage (Matloup, 

2020).  
 

Several studies have discussed the 

application of microalgae as natural feed additives for 

different species of animals (Altomonte et al., 2018); 

Abd El-Hamid et al., 2022. Spirulina is emerging as 

a potential candidate to fulfill these criteria. Spirulina 

platensis sp. is a filamentous, spiral-shaped 

cyanobacterium, formally classified as a blue-green 

microalgae (Gupta et al., 2008) as it has high 

biological value in proteins, vitamins, minerals, vital 

fatty acids, and a variety of active ingredients (El-

Deeb et al., 2022). Spirulina supplementation 

improved animal health and oxidative status (Deng 

and Chow, 2010), hormonal and immunological 

functioning (EL-Sabagh et al., 2014) and 

productivity in different animal species, including 

cows (Shamsudin et al., 2018), sheep (Abd Eldaim 

et al., 2018) and sows (Lugarà et al., 2022).  

 

In ruminants, live yeast such as 

(Saccharomyces cerevisiae) has been used to improve 

rumen fermentation, total VFA production, and 

stabilize rumen pH (Abbas et al., 2021), reduce heat 

stress (Guyot et al., 2005) and improve health status 

(Desnoyers et al., 2009). Few studies focused on 

https://javs.journals.ekb.eg/
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whether combining the microalgae with yeast would 

be beneficial to ruminant performance (Rabee et al., 

2022). Therefore, the objective of this study was to 

evaluate the effect of mixing the microalgae 

(Spirulina platensis sp.) with live yeast 

(Saccharomyces cerevisiae) during the pre- and 

postpartum period on blood constituents and 

oxidative status in Damascus goats and their 

newborns. 
 

 

MATERIALS AND METHODS  
    

Ethical approval 
All experimental procedures were carried out 

in accordance with the guidelines established by the 

Desert Research Center's Animal Production 

Division's ethical committee and derived from the EU 

Directive for the protection of experimental animals 

(2010/63/EU). 
 

The study location  
This study was carried out at Marriott 

Research Station (Latitude 31° 00' N; Longitude 29° 

47' E) belonging to Desert Research Center, Egypt.  

 

Animal management 
Eighteen pregnant multiparous Damascus 

female goats 3-5 years old with an average body 

weight of 48±0.23 kg were used in this study. The 

study lasted from October to December 2022. The 

experimental animals were housed in closed pens 

throughout the experimental period. According to 

their body weight requirements (NRC, 1985), a 

concentrate mixture was fed to all animals. Animals 

were given Egyptian clover hay (Trifolium 

alexandrinum) as roughage ad libitum. Fresh water 

was presented twice daily. 

 

The Experimental design 
Animals were distributed into three equal 

groups. The first group served as a control and 

received only the normal diet. The second group 

received the normal diet plus 5 grams per head per 

day of Spirulina platensis powder (SP). The third 

group received the normal diet plus 8 grams per head 

per day ( (SPSC), a mixed diet containing 5 grams of  

SP with 3gram live yeast  (Saccharomyces 

cerevisiae)  (SC) in powder form. Administration of 

additives started 30 days before parturition and 

continued for 45 days from the lactation period. 

Collecting measurements was performed 15 days 

after the additive was supplemented in the 

concentrate mixture. 

 

Blood samples 
Blood samples were collected from all 

animals on days -15 before parturition, 0 days of 

parturition, 15, 30, and 45 days after parturition. 

Blood samples of newborns were collected biweekly 

for up to 45 days of parturition (early waning). Serum 

was then harvested after centrifugation at 5,000 g for 

10 min and then stored at -20
◦
C for further analysis. 

 

Blood biochemistry and trace elements 

analyses 
Serum total proteins (TP), albumin (ALB), 

glucose (GLU), cholesterol (CHOL), urea, alanine 

aminotransferase (ALT), and aspartate 

aminotransferase (AST) were analyzed using 

commercial kits (Biomed, Germany) according to 

Henry, (1964); Trinder, (1969); Miyada et al., 

(1972); Tietz, (1976); Shephard and Mezzachi, 

(1983);Tietz, (1994), respectively. Calcium (Ca), 

sodium (Na), phosphorous (P), and potassium (K) 

were determined using colorimetric kits (Biomed, 

Germany), according to Maruna, (1958); 

Erthinghasausen, (1972); Henry et al., (1974) and 

Moorehead and Briggs, (1977), respectively. 

 

Biomarkers of antioxidant enzymes activities 
Antioxidants enzymes activities of lipid 

peroxidase (LP), nitric oxide (NO) and glutathione 

peroxidase (GPX) were assayed calorimetrically 

using commercial kits (Biodiagnostic Research, 

Egypt) according to Montgomery and Dymock, 

(1961); Paglia and Valentine, (1967); Satoh, 

(1978), respectively.  

 

Hormonal assay 
Triiodothyronine (T3) and insulin (INS) 

hormones were analyzed using ELISA kits (Cusabio, 

USA). The intra-and inter-assay CV’s were (<15%).  

 

Data Birth and productivity traits of new born 
Data birth including type of birth and kidding 

rate were calculated, kids were weighed at birth and 

after 45 day of birth (early weaning age) using a 

digital balance to calculate average daily weight gain. 

 

Statistical analysis 
Data of goats including, blood biochemical 

concentrations, biomarkers of antioxidant enzymes 

activities and trace elements were analyzed 

throughout the periods (-15, 0, 15, 30, 45) of this 

study by repeated measures analysis of variance 

(ANOVA) to determine the fixed effects of group, 

day, and day by group interaction by the SAS (2004) 

procedure using the following model:  

Yijk =μ + Gi + Dayj + G*Dayij + eijk  

Yijk = observations, μ= Overall means, Gi = effect of 

group (i: 1-3), Dayj = effect of Days (j: 1-5), G*Dayij 

= interaction between groups and days.  



Influence of Spirulina platensis Supplementation …….. 

3 
 

eijk = Experimental error. Duncan’s multiple range 

test used to separate means.  

 

Type of birth data was analyzed by the chi-

squared test. Another General Linear Model 

procedure (SAS, 2004) was used for the statistical 

analysis of kidding rate, birth and weaning weights, 

average daily gain and some blood biochemical 

parameters of kids using the following model:  

Yij = μ + Ti + eij  

Yij = is the studied treat. 

μ = Overall mean, Ti = Effect of treatment (i = 1-3), 

eij = Experimental error. 

 

RESULTS 

The levels of serum of biochemical parameters 

in females in the study groups 

Overall means of serum total proteins (TP), albumin 

(ALB) and glucose (GLU) concentrations did not 

differ significantly among the experimental groups 

(Control, 5.22±0.11 g/dL, 2.65±0.11 g/dL and 

62.02±2.02 mg/dL) vs. (SP, 5.05±0.12 g/dL, 

2.42±0.12 g/dL and 61.57±2.21 mg/dL) or (SPSC, 

5.30±0.12 g/dL, 2.67± 0.12 g/dL and 62.14± 2.21 

mg/dL), respectively (Table 1). In addition, there 

were no interactions between days and treatments in 

these parameters. On the other hand, concentrations 

of serum albumin and glucose were affected by time 

(Table 1). 

 

Providing SP and SPSC resulted in 

decreasing (P≤0.01) cholesterol (CHOL) in treated 

groups (115.06 and 119.16±2.61 mg/dL, respectively) 

compared with the control group (127.66±2.38 

mg/dL). No interaction or days effect were found 

(Table 1). The overall mean of serum urea 

concentrations showed a similar manner of CHOL, 

where treated groups had lower urea values (26.42, 

29.55±1.34 mg/dL, respectively) compared to the 

control (37.28±1.37 mg/dL). The interaction between 

treatment and days was non-significant, while the 

level of urea was affected throughout the 

experimental period (Table 1). Concerning the levels 

of liver enzymes, treatment with S. platensis alone or 

mixed with Saccharomyces cerevisiae led to a 

decrease (P≤0.05) serum alanine aminotransferase 

(ALT) levels (97.15, 99.73 ±1.31 IU, respectively) 

compared to the control group (105.28±1.14 IU/L), 

while serum aspartate aminotransferase (AST) 

activity was not affected among differing groups 

(Control, 15.24±1.29 IU, SP, 12.43±1.39 IU, SPSC, 

11.56±1.39 IU). No interaction or time effects were 

detected in both liver enzymes (Table 1). 
 

 

 

Changes in hormonal profile in female goats 

Overall mean serum triiodothyronine (T3) 

concentration increased (P≤0.01) in the SP group 

(1.22±0.05 ng/mL), followed by the SPSC group 

(0.94±0.05 ng/mL) compared to the control 

(0.64±0.05 ng/mL). No interactions between days and 

treatments were detected (Table 2). Concerning the 

serum level of insulin (INS), the obtained results 

demonstrated that providing SP and SPSC increased 

(P≤0.05) insulin (INS) concentration in treated goats 

(2.02, 1.85±0.21 μIU/mL, respectively) as compared 

to the control ones (1.24±0.20 μIU/mL). No 

interaction between group and time was detected 

(Table 2). While serum INS concentrations were 

affected throughout the experimental period, 

 

Levels of some serum mineral concentrations 

in female goats 
The overall means of serum calcium (Ca) and 

phosphorus (P) concentrations were higher (P≤0.05) 

in both treated groups SP, 6.25± 0.27 and 6.50± 0.32 

(mg/dl) and SPSC, (6.06± 0.27 and 6.84 ±0.32 

mg/dl), respectively than those of the control group 

(4.76± 0.27 and 5.70 ±0.32 mg/dL). However, serum 

sodium (Na) and potassium (K) levels didn’t show 

any significant differences among the experimental 

groups. In addition, all of these parameters (with the 

exception of serum K levels) showed no interaction 

or days effect (Table 3). 
 

Changes in some antioxidant activities in 

female goats 
Serum levels lipid peroxidase (LP) decreased 

(P≤0.01) in SP and SPSC groups with values being 

4.81 and 4.99±0.11 nM/ML, respectively, as 

compared to the control group (5.80±0.11 nM/mL). 

No interaction between days and treatments was 

found (Fig.1). On the other hand, the mean serum 

glutathione peroxidase (GPX) value decreased 

(P≤0.01) in the SP group (1.19±0.10 mU/mL), 

followed by the SPSC group (1.76±0.10 mU/mL), 

compared with the control group (2.66±0.10 

mU/mL). The interaction between days and 

treatments was found. The higher (P≤0.05) values 

were recorded in control goats at day -15 (2.21 ± 0.22 

mU/mL) and continued to reach their peak at days 0 

and 15 after parturition (3.13, 3.20± 0.22 mU/mL), 

respectively, while the lowest values were recorded in 

SP and SPSC groups at day 30 (1.16, 1.74±0.22 

mU/mL, respectively) and day 45 (1.24, 1.55±0.22 

mU/mL) in order after parturition. Levels of serum 

nitric oxide (NO) did not change among different 

groups (SP, 20.68±1.17, SPSC, 20.76±1.17 µM/L, 

and control, 19.87±1.17 µM/L) (Fig.1). The 

interaction (group× days) or time effects were not 

found. 
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Table 1: The levels of some blood constituents in female goats fed supplementation with SP alone or 

mixed with SC before and after lambing. 

 

 

A‑B
 Letters between groups within the same column differ significantly.   

a‑b
 Letters and 

X-Z
 letters values within the same rows differ significantly. 

Day -15: Days of late pregnancy, Day 0: Day of parturition  

Days 15, 30 and 45: Days of early lactation period. 
 

 

 

Items Groups 

Days  P- value 

-15 0 15 30 45 ±SE Overall SEM G D G×D 

TP  (g/dL) 

Control 4.92 4.82 5.45 5.48 5.43 0.23 5.22 0.11 

0.31 0.18 0.45 
SP 5.12 5.05 4.97 5.05 5.06 0.26 5.05 0.12 

SPSC 4.80 5.35 5.41 5.77 5.16 0.26 5.30 0.12 

Overall 4.95 5.07 5.28 5.43 5.21 0.15   

ALB (g/dL) 

Control 1.83 2.41 2.91 3.20 2.90 0.25 2.65 0.11 

0.29 0.01 0.41 
SP 2.03 2.48 2.09 2.81 2.70 0.27 2.42 0.12 

SPSC 1.92 2.59 2.77 3.58 2.48 0.27 2.67 0.12 

Overall 1.92Z 2.49Y 2.59Y 3.20X 2.69Y 0.15   

GLU (mg/dL) 

Control 59.52 57.74 66.07 60.71 66.07 4.52 62.02 2.02 

0.98 0.05 0.53 
SP 58.57 55.00 69.28 62.85 62.14 4.95 61.57 2.21 

SPSC 65.00 54.28 59.28 57.85 74.28 4.95 62.14 2.21 

Overall 61.03XY 55.67Y 64.88X 60.47XY 67.49X 2.78   

CHOL 

(mg/dL) 

Control 121.59 136.55 131.8 126.79 121.53 5.34 127.66A 2.38 

0.01 0.29 0.17 
SP 123.92 117.39 108.1 111.21 114.63 5.85 115.05B 2.61 

SPSC 125.62 116.02 128.6 111.55 113.97 5.85 119.16B 2.61 

Overall 123.71 123.32 122.8 116.51 116.71 3.28   

Urea (mg/dL) 

Control 33.83 36.85 34.48 40.95 40.30 3.06 37.28A 1.37 

0.01 0.05 0.48 
SP 28.66 25.86 24.13 23.06 30.38 3.06 26.42B 1.37 

SPSC 27.37 23.92 29.09 31.68 35.68 3.06 29.55B 1.34 

Overall 29.95Y 28.88Y 29.23Y 31.89XY 35.45X 1.76   

AST (IU/L) 

Control 14.00b 27.56a 7.90b 16.68b 10.10b 2.78 15.24 1.29 

0.13 0.13 0.05 
SP 15.38b 16.60b 7.35b 13.20b 9.64b 3.04 12.43 1.39 

SPSC 11.86b 10.80b 10.00b 10.67b 14.48b 3.04 11.56 1.39 

Overall 13.74 18.32 8.42 13.51 11.40 1.71   

ALT (IU/L) 

Control 103.11 107.75 100.2 106.27 109.06 2.51 105.28A 1.14 

0.01 0.08 0.31 
SP 97.69 97.27 94.36 97.45 98.99 2.76 97.15B 1.31 

SPSC 103.73 105.59 95.94 97.60 95.80 2.76 99.73B 1.31 

Overall 101.51 103.53 96.84 100.44 101.28 1.54   
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Table 2: The changes in Triiodothyronine (T3) and insulin (INS) hormones in goats fed supplementation 

with SP alone or mixed with SC before and after lambing. 
 

A‑C
 Letters between groups within the same column differ significantly.  

X-Z
 Letters values within the same rows differ significantly. 

Day -15: Days of late pregnancy, Day 0: Day of parturition, Days 15, 30 and 45: Days of early lactation period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: The changes in some antioxidant enzymes activities in female goats fed supplementation with SP 

alone or mixed with SC before and after lambing. 

 

Items Groups 

Days  P- value 

-15 0 15 30 45 ±SE 
Overal

l 
SEM G D G×D 

T3 

(ng/mL) 

Control 0.56 0.64 0.65 0.67 0.69 0.10 0.64
C
 0.05 

0.01 0.18 0.63 
SP 1.06 1.01 1.43 1.31 1.27 0.11 1.22

A
 0.05 

SPSC 0.89 0.91 0.87 0.96 1.08 0.11 0.94
B
 0.05 

Overall 0.84 0.86 0.98 0.98 1.02 0.64   

INS 

(μIU/mL) 

Control 1.09 0.89 1.37 1.52 1.36 0.43 1.24
B
 0.20 

0.05 0.05 0.17 
SP 1.85 2.71 1.48 2.31 1.71 0.48 2.02

A
 0.21 

SPSC 1.37 3.42 0.89 1.80 1.79 0.48 1.85
A
 0.21 

Overall 1.43
Y
 2.34

X
 1.24

Y
 1.88

XY
 1.62

XY
 0.26   
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Table 3: The levels of some trace elements Means ±SE in female goats fed diets supplemented with SP 

alone or mixed with SC before and after lambing 
 

A‑B
 Letters between groups within the same column differ significantly.  

X-Z
 Letters values within the same rows differ significantly. 

Day -15: Days of late pregnancy, Day 0: Day of parturition, Days: 15, 30 and 45: Days of early lactation period 

 

Data on birth and productive traits of newly born kids 
Birth weight for kids born from goats supplemented with SP was (P≤0.05) higher (2.56±0.09 Kg) flowed by the 

SPSC kids group (2.41±0.09 Kg) compared with the control kids group (2.13±0.09 Kg), while the kidding rate, 

average daily gain ADG, and weaning weight were not significantly changed. Numerical variable increases were 

noted in twining and triplet rates in kids' borne from treated groups compared with kids born from the control 

group (Table 4). 
 

Table 4: Type of birth, kidding rate and productivity traits of kids born from goats fed supplementation 

with SP alone or mixed with SC before and after parturition 

 

 

 

 

 

 

 

 

 

 

Items Groups 

Days  P- value 

-15 0 15 30 45 ±SE Overall SEM G D G×D 

Ca (mg/dL) 

Control 5.00 4.40 4.54 5.47 4.38 0.61 4.76B 0.27 

0.05 0.11 0.41 
SP 6.09 6.50 6.88 6.36 5.41 0.61 6.25A 0.27 

SPSC 7.40 5.20 5.29 6.95 4.45 0.61 6.06A 0.27 

Overall 6.16 5.37 5.57 6.26 5.08 0.35   

Na (mEq/L) 

Control 110.35 107.95 140.63 98.28 140.63 11.61 119.57 5.19 

0.17 0.34 0.27 
SP 141.36 123.79 127.24 137.14 132.50 11.61 132.14 5.19 

SPSC 134.91 139.03 130.38 116.73 133.14 11.61 133.14 5.19 

Overall 128.87 123.59 132.75 117.38 135.44 6.70   

P (mg/dL) 

Control 5.77 5.03 6.55 5.19 5.97 0.72 5.70B 0.32 

0.05 0.97 0.58 
SP 6.22 6.86 6.12 6.72 6.61 0.72 6.50A 0.32 

SPSC 7.51 7.15 5.72 7.00 6.81 0.72 6.84A 0.32 

Overall 6.50 6.35 6.13 6.30 6.46 0.42   

K (mEq/L) 

Control 15.32 15.98 17.29 17.47 17.53 0.69 16.72 0.32 

0.48 0.01 0.87 

SP 15.18 14.87 17.50 17.47 17.50 0.69 16.50 0.32 

SPSC 15.68 17.17 17.38 17.50 17.47 0.69 17.04 0.32 

Overall 15.39Y 16.00Y 17.39X 17.48X 17.50X 0.39   

Items 

 

Groups 

 

P- value 
Control 

 

SP 

 

SPSC 

Type of Birth  

Single rate (%)  62.5(5/8) 50(4/8) 37.5(3/8) 

0.52 Twins rate (%) 37.5(3/8) 37.5(3/8) 62.5(5/8) 

Triple rate (%) 0(0/8) 12.5(1/8) 0(0/8) 

Kidding rate (%)  137.5±21.30  162.5±21.30  162.5±21.30  0.63 

Birth weight (Kg) 

 

2.13±0.09
B
 

 

2.56±0.09
A
 

 

2.41±0.09
AB

 

 

0.05 

Average daily gain (ADG, g/d) 92.59±10.42 83.70±10.42 92.96±10.42 0.78 

Weaning weight (kg)  6.30±0.54 6.33±0.54 6.60±0.54 0.91 
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Levels of some blood biochemical parameters in newborns 
The results indicated that microalgae (Spirulina platensis) supplementation alone or mixed with live yeast 

(Saccharomyces cerevisiae) in doe goats had no significant effect on the serum blood of newborns, including total 

protein, albumin, globulin, glucose, urea, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) 

(Table 5). However, the overall mean of serum cholesterol (CHOL) was lower (P≤0.05) in the kids SPSC group 

(130.83±7.58 mg/dL) and SP kids groups (138.09±8.47 mg/dL) compared with control kids groups (159.97±8.47 

mg/dL). The overall mean serum phosphorus (P) concentration was (P≤0.05) higher in SP kids (4.99±0.10 mg/dL) 

than in the SPSC or control kids group (4.58±0.09 vs. 4.63±0.10 mg/dL), respectively. Conversely, serum calcium 

(Ca) concentration was not changed among differing groups of kids (control, 5.14±0.18, SP, 5.09±0.18, and 

SPSC, 5.20±0.18 mg/dL). Overall means of serum lipid peroxidase (LP) concentration were not affected among 

different groups of kids (control, 7.03±0.38 vs. SP, 5.99±0.38 and SPSC, 7.13±0.34 nM/mL). The same trend was 

observed in serum nitric oxide (NO) concentrations in control kids (27.57±3.25 µmol/L) compared to SP kids 

(35.34±3.25 µmol/L) or SPSC kids (30.54±2.91 µmol/L) (Table 5). 
 

Table 5: Overall means of some biochemical blood parameters in new born goats fed supplementation 

with SP alone or mixed with SC  

 

 

 

 

 

 

 

 

 

 

 

 

A‑B
 Letters between groups within the same column differ significantly.   

 

 
 

 

 
 

 
 

 

 
 

DISCUSSION 
 

The hypocholesterolemic effect of Spirulina 

platensis observed in this study could be attributed to 

the large amount of cystine found in Spirulina content 

(Bashir et al., 2016). Vedi et al. (2013) reported a 

negative correlation between blood cholesterol levels 

and the amount of cystine in dietary protein. 

Decreasing blood cholesterol was reported in goats, 

sheep, and cows (El-Sabagh et al., 2014; Khalifa et 

al., 2016; Atalla et al., 2023). In addition, the 

increment in thyroid hormone (T3) levels (Table 2) 

led to the oxidation of fatty acids and increased the 

hydroxylase levels that transform cholesterol into bile 

acids, reducing their serum cholesterol concentrations 

(Cho and Kim, 2015). 
 

In the current investigation, supplementing 

SP, either alone or in mix with SC, reduced the serum 

urea concentration and ALT enzyme activity in doe 

goats (Table 1). In agreement with these findings, 

Khalifa et al., (2016) reported that urea levels 

decreased in lactating goats fed a diet supplemented 

with S. platensis microalga. Moreover, the urea 

concentrations were reduced significantly in cows fed 

microalgae Arthrospira platensis (Lokman-

Shamsudin et al., 2018). In this study, the decrement 

in serum urea concentration was due to the ability of 

SP to increase branched-chain fatty acids in the 

rumen and increase ruminal microbial protein, which 

may reduce blood urea nitrogen (Panjaitan et al., 

2015). Furthermore, El-Ashry et al. (2001) reported 

that adding live yeast to buffalo diets had a tendency 

to lower plasma urea levels. Generally, the blood urea 

levels in the present study were in the normal range 

for goats (Kalio et al., 2014). El-Deeb et al. (2022) 

reported that supplementing ewes' diets with SP 

algae  reduced ALT enzyme activity. This decrease in 

our results supports the protective role of SP against 

Items 

 

Groups 

 

P- value 
Control 

 

SP 

 

SPSC 

TP ( g/dL) 4.87±0.21 4.87±0.21 4.81±0.19 0.97 

ALB ( g/dL) 3.18±0.15 3.60±0.15 3.40±0.13 0.19 

GLO ( g/dL) 1.70±0.27 1.27±0.27 1.40±0.24 0.53 

GLU (mg/dL) 70.98±3.10 73.88±3.10 74.52±2.77 0.69 

Urea (mg/dL) 35.89±1.31 38.78±1.31 36.30±1.18 0.28 

CHOL (mg/dL) 159.97±8.47
A
 138.09±8.47

B
 130.83±7.58

B
 0.05 

AST (IU/L) 19.37±0.55 19.05±0.55 19.03±0.49 0.88 

ALT (IU/L) 135.265±3.44 140.95±3.44 136.82±3.08 0.50 

P (mg/dL) 4.63±0.10
B
 4.99±0.10

A
 4.58±0.09

B
 0.05 

Ca (mg/dL) 5.14±0.18 5.09±0.18 5.20±0.18 0.92 

LP (nM/mL) 7.03±0.38 5.99±0.38 7.13±0.34 0.10 

NO (µmol/L) 27.57±3.25 35.34±3.25 30.54±2.91 0.28 
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liver dysfunction (Azab et al., 2013). As a result of S. 

platensis' containing bioactive components, including 

vitamins E and C, minerals, phenolics, and fatty 

acids, in the mass-spectrometry chemical analyses 

(Garcia-Martinez et al., 2007). 
 

The results showed that serum T3 and INS 

levels increased in treated goats (Table 2). Few 

studies investigated the effect of SP alone or mixed 

with live yeast SC on (T3) and (INS) hormonal 

profiles. Abd El-Hamid et al., (2022) reported that 

serum T3 levels increased as a result of 

Nannochloropsis oculata microalga supplementation 

in rabbits; the same result was found with SP in 

broilers (Omar et al., 2022), and in rats (Bashandy 

et al., 2016). On the other hand, dietary yeast 

supplementation had no effect on (T3) concentration 

in goats throughout the transition period (Abbas et 

al., 2021). In this study, the improvement in thyroid 

hormone levels may be due to the higher contents of 

antioxidants, specifically -carotene, active biliprotein, 

and phycocyanin in SP (Lissi et al., 2000; Ibrahim 

and Abdel-Daim, 2015), which play an essential role 

in reducing oxidative stress by inhibiting lipid 

peroxidation (Turrens, 2003), leading to increased 

secretion of thyroid hormones by increasing the 

incorporation of iodine into the thyroglobulin (Abd 

El-Hamid et al., 2022).  
 

Furthermore, the observed elevation in INS 

levels might be due to the ability of SP to stimulate 

insulin release via pathways such as adenylate 

cyclase/cAMP or the phosphatidylinositol pathway 

(Hannan et al.,  2006), or through direct effects on β-

cell stimulation via Ca
2+

 ion channel closure to induce 

insulinotropic action (Wang et al., 2015). 

Additionally, the active components of SP, such as 

ascorbic acid, carotenoids, and fatty acids, inhibit the 

production of lipid peroxides that disrupt the 

hormone insulin and the oxidation of the insulin 

hormone by free radicals (Kata, et al., 2018). In 

agreement with our findings, Sucu et al. (2017) 

reported that serum insulin levels increased in lambs 

fed Schizochytrium limacinum microalga. Also, 

Hannan et al. (2020) reported that INS secretion 

increased in lab animals treated with non-toxic doses 

of SP. Moreover, Du et al. (2022) reported that the 

addition of live yeast (Saccharomyces cerevisiae) to 

cows' diets exposed to heat stress promotes INS 

production in the body and reduces heat stress-

induced damage. 

Our findings demonstrated that serum Ca and 

P concentrations increased with supplementing 

Spirulina platensis, either alone or in combination 

with live yeast (Table 3). Increment of Ca and P 

levels among treatment groups might be due to the 

fact that SP is rich in phosphorous and calcium 

(Leema et al., 2010). In addition, live yeast improved 

mineral solubility by promoting the colonization of 

bacteria that produce short-chain fatty acids and 

decreasing intestine pH (Scholz-Ahrens et al., 2007). 

This reflects the good transfer of trace elements to 

blood (Huert et al., 2002). These results are in 

agreement with those of Rojita et al. (2019) who 

reported that supplementation with brown algae 

improved serum concentrations of calcium and 

phosphorus in goats. In sheep, Aly and Omar (2003) 

found that serum calcium and phosphorus levels were 

increased with the addition of S. platensis. Rabbits 

supplemented by Nannochloropsis oculata, had 

higher serum K and P concentrations (Abd El-

Hamid et al., 2022). Similar to these findings, 

Bagnicka et al., (2014) reported that live yeast 

improved the serum calcium concentration of goats. 
 

In the current study, supplementing SP, either 

alone or in mix with SC, reduced the serum LP and 

GPX concentrations in doe goats (Figure 1). These 

results are in agreement with previous reports stating 

that treatment with SP reduced LP and GPX levels in 

lambs (EL-Sabagh et al., 2014). Protective effects of 

SP supplementation against oxidative damage have 

also been reported in broiler chickens by (Mirzaie et 

al., (2018) and laboratory animals (Gargouri et al., 

2018). Furthermore, Du et al., (2022) reported that 

serum LP was reduced in lactating cows treated with 

Saccharomyces cerevisiae. Glutathione peroxidase is 

a major enzyme in the antioxidant defence system of 

microorganisms (Alla et al., 2007). Lipid peroxidase 

is an indicator of the amount of lipid oxidative 

damage in cell membranes (Pirinccioglu et al., 

2010). In this study, the improvement in antioxidant 

status might be due to the active components present 

in Spirulina biomass, such as total phycocyanin, 

triterpenoids, α-tocopherol, ascorbic acid and β-

carotene (Estrada et al., 2001; Riss et al., 2007). 
 

The results showed that the birth weight of 

borned kids from goats supplemented with Spirulina 

platensis was significantly higher compared with 

other groups (Table 4). This finding is supported by 

(Khalifa et al., 2016 and El-Deeb et al., 2022), who 

reported that the average birth weight of borned 

kids  from goats fed Spirulina platensis during the 

third trimester of pregnancy was higher than that of 

borned kids from control goats. In late-pregnant 

ewes, supplementation with SP increased newly born 

lambs’ birth weights (Abd Eldaim et al., 2018). This 

increase in birth weight was related to feeding 

pregnant dams with S. platensis, which provided 

adequate energy, essential amino acids, minerals, and 

vitamins to maintain the metabolic processes and 

support the growth of the foetus (Parimi et al., 2015). 

 

In this study, the average daily gain and 

weaning weight of borned kids of treated groups were 
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not changed compared with kids born of control 

goats. These results are confirmed by Meale et al., 

(2014) in lambs (El-Deeb et al., 2022) in does’ kids 

during 45 days of suckling period. These results can 

be explained by the litter size and kidding rate of 

goats (Table 4), which are the most important factors 

that have a significant effect on both average daily 

gain and weaning weight for goat kids during the 

suckling period (El-Raghi and Hashem 2022). In 

addition, the type of birth is inversely proportional to 

ADG and weaning weight; single-born kids had a 

higher average ADG than multiple or triplet-born 

kids during all phases of suckling (Belay et al., 

2014), this may be attributed to the competition of 

multiple or triplet-born kids for milk (Oramari et al., 

2011). 
 

Our results showed that serum CHOL 

concentration was lower in the kids born from goats 

supplemented with SP, either alone or in a mix with 

SC (Table 5). More studies have confirmed our 

findings that SP reduces cholesterol levels in lambs 

(Liang et al., 2020) and in mice treated with 

phycocyanin isolated from SP (Ou et al., 2013). This 

could be explained by the fact that SP has few 

calories but is rich in nutrients such as protein, beta-

carotene, gamma-linolenic acid, and other 

micronutrients that can regulate fat metabolism. 

Moreover, the improvement in lipid and hormonal 

metabolism and the oxidative status of goats during 

late pregnancy and early lactation (Table 2) is 

reflected in the improvement in the CHOL level in 

kids born to treated goat doe groups. 

 

            In this investigation, serum P concentration 

was higher in the SP kids group (Table 5). The 

increase in serum P concentration may be attributable 

to the increase it’s in treated dames (Table 3) and the 

efficient transfer of trace elements to the blood 

offspring (Abd El-Hamid et al., 2019). 

 

CONCLUSION 
In conclusion, supplementing SP microalga 

alone or in mix with live yeast in goats' diets 

improved their antioxidant status by decreasing LP 

and GPX activity, in addition to improving blood 

constituents by decreasing cholesterol, urea, and 

alanine aminotransferases and increasing calcium and 

phosphorus levels. Triiodothyronine and insulin 

levels were improved. Also, the birth weight of newly 

born kids and their health status improved; this will 

pay off well for the livestock, economy, and 

profitability, especially in arid and semi-arid regions. 
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