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Introduction 
 

Small ruminants (especially sheep) play a 

major role in the socio-economic status of 

millions in Egypt. The Egyptian Saidi sheep 

breed is the oldest breed located in Upper 

Egypt, it is characterized by coarse wool and 

high conception rate (82-92%) and twining 

rate (1.5%) and the mortality rate of newborns 

at birth was 4.5-7.0% and it increases to 10.0-

18.2% up till weaning (EL-Hommosi and 

Abdel-Hafiz, 1982; Elshazly and Youngs, 

2019), (Galal, 1987), (Elshazly and Youngs, 

2019). The high mortality rate of Saidi 
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This study was conducted to investigate the effect of maternal iodine supplementation on 

thermoregulation and performance of Saidi newborn lambs. The trial was performed on a 

total of 53 newborn lambs which were born to 40 ewes that were divided into two equal 

groups as control group (did not receive treatment) included 20 ewes lambed 26 newborn 

lambs and treatment group which were supplemented with iodine from the beginning of 

the last third of pregnancy until weaning of their lambs and this group consisted of 20 

ewes lambed 27 newborn lambs. The trial was conducted during the winter lambing 

season. The results revealed that the lamb’s birth weights were significantly higher 

(p<0.05) in the supplemented group and also, body weight and average daily gain of lambs 

at 1, 2 and 3 months were improved. Besides, the lamb's survival was higher in the iodine 

treated group at 1, 2 and 3 months of age. Rectal temperature and skin temperature of 

lambs at birth were significantly (P<0.01) higher in treated group than in control and 

similar trend was noticed at 2 weeks, 1 month and 2 months and this was accompanied 

with a significant increase in metabolic rate at all measurement periods in these lambs. 

Also, a significant increase in serum total protein, glucose, T3 and T4 concentrations was 

recorded in these lambs of treated ewes. In conclusion, iodine supplementation for ewes 

during late pregnancy and lactation periods have beneficial effects on thermoregulation of 

newborn lambs (by improving physiological responses and metabolic rate) which 

enhanced their ability to face cold conditions and improved their performance and 

survivability. 
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newborn lambs is one of the major problems 

that occur to sheep breeders (especially 

during cold stress in winter lambing season) 

that consequently decreased the survival rate 

of lambs (Elshazly and Youngs, 2019 and 

Abozed et al., 2020). So, research efforts 

should initially be aimed to reduce newborn 

lamb mortality due to these adverse 

conditions. 

 

Mineral requirements of mammals during 

pregnancy increase by the progression of 

gestation because of embryo development and 

so, supplementation of trace minerals for 

ewes in late pregnancy is very important 

(Zarbalizadeh-Saed et al., 2020). Iodine is a 

vital trace element required for many 

biological functions occurred in the animal 

body, it is essential for the production of 

thyroid hormones (Thyroxine and 

Triiodothyronine) that play a major role in 

controlling nutrient metabolism and 

consequently growth and development (Ferri 

et al., 2003 and Hana et al., (2014). Sheep 

that live in an iodine-deficient area are 

exposed to the adverse effects of iodine 

deficiency on reproduction (Zarbalizadeh-

Saed et al., 2020). Moreover, iodine 

deficiency could cause abortion, stillbirth and 

increased neonatal mortality (Dunn and 

Delange, 2001; Smallridge and Ladenson, 

2001 and Ferri et al., 2003). 

 

Generally, newborns of mammals depend on 

maternal iodine intake, mothers transfer 

iodine to their newborns during lactation by 

mammary glands and then the newborns build 

iodine pool in their thyroid gland (Yan et al., 

2017). It has been reported that maternal 

iodine supplementation improved the 

immunity status and metabolic rate of goat 

kids (McGovern et al., 2016 and 2017). Also, 

an earlier study reported that poor 

reproductive performance of ewes and high 

perinatal lamb mortality rates were strongly 

associated with iodine deficiency (Sargison et 

al., 1998). Recently, Zarbalizadeh-Saed et al., 

(2020) found that maternal iodine 

supplementation improved newborn lamb's 

daily gain, glutathione peroxidase activity 

"one of the immunological components", and 

T4 concentration. Thermoregulation is critical 

to the survival of the neonates of sheep and 

the newborn coat at birth was wet and the 

energy loss can be very high and this leads to 

a high mortality rate. It has been reported that 

iodine supplementation increased body heat 

production and metabolic rate due to 

increasing metabolism and this consequently 

maintains body temperature (Hana et al., 

2014 and Abozed et al., 2020). The objective 

of this study is to investigate the effect of 

maternal iodine supplementation on 

thermoregulation and performance of Saidi 

newborn lambs. 

 

Materials and Methods 

 

Animals and experimental design  

 

This study was carried out in Mallawi Animal 

Production Research Station, Mallawi City, 

Minia Governorate during the winter season. 

The trial was conducted on newborn lambs of 

Forty Saidi pregnant ewes. These ewes were 

with an average age of 3 years and average 

body weight of 35 kg, ewes were divided into 

two equal groups (20 ewes per each) 

according to their age, parity, and body 

weight as; 

 

Control group: (did not receive treatment) 

included 20 ewes lambed 26 newborn lambs 

(10 singles and 8 twins "11 females and 15 

males"). 

 

Treatment group: treated with 12 mg of 

potassium iodide solution by oral 

administration every two days from the 

beginning of the last third of pregnancy until 

weaning of their lambs and this group 

consisted of 20 ewes lambed 27 newborn 
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lambs (11 singles and 8 twins "12 females and 

15 males").  

 

The trial was done on the newborns of the two 

groups from birth till weaning. Ewes were fed 

during the experimental period according to 

NRC (2007) and the newborn lambs were fed 

maternal milk beside a creep feeding which 

was included after 35 days of birth until 

weaning. Lamb's body weight and survival 

rate was determined during the experimental 

period. Blood samples and all measurements 

were taken from newborn lambs at birth, 3 

hrs., 12 hrs., 36 hrs., 48hrs., 72 hrs., 1 week, 2 

weeks. 1 month, 2 months of age lamb's age. 

 

Thermal responses, respiratory activities 

and gas exchange 

 

Ambient temperature and relative humidity 

were recorded at all periods during the 

experimental period. Rectal temperature (RT, 
o
C) was measured using a clinical 

thermometer. While, skin temperature (ST, 
o
C) and wool temperature (WT, 

o
C) were 

measured using a portable infrared 

thermometer (Radioshack). Respiration rate 

(RR) was determined by counting the flank 

movements and expressed as the number of 

breaths per minute. The respiratory minute 

volume of exhaled air per minute (GV) was 

measured by Dry Gas Meters, and gas volume 

was corrected to Standard Dry Temperature 

and Pressure (STPD) according to Yousef and 

Dill (1969). The volume of oxygen 

consumption (VO2) and carbon dioxide 

production (VCO2) were measured with the 

open-circuit technique with an infrared Gas 

Analyzer (Model-AR-411). Tidal volume was 

calculated by dividing the respiratory minute 

volume (GV) STPD by the respiration rate per 

minute. TV = GV 1/RR r.p.m. And the 

metabolic rate was calculated by this equation 

[VO2 × (3866 + (GV adjusted to STPD × 

VCo2×1200) × (1.163×60×24 / POWER 

(Body Weight, 0.75)]/1000. 

Blood metabolites and hormones 

 

Blood samples were collected from the 

jugular vein containing heparin; for the 

determination of packed cell volume (PCV 

%). After estimating the PCV, blood samples 

were centrifuged at 1,800 × g for 20 min. at 

4°C. Serum samples were stored at -20°C for 

subsequent analysis of blood metabolites and 

hormones. Total protein, albumin and glucose 

concentrations were determined using 

commercial kits. Triiodothyronine (T3) and 

Thyroxine (T4) concentrations were 

determined using direct radioimmunoassay 

(RIA) techniques using ready-coated tub kits 

(Diagnostic Systems Laboratories, USA). 

 

Statistical analysis 

 

Statistical analysis was done by the SPSS 

program (v. 21) for Windows (SPSS Inc., 

Chicago, IL). Data were analyzed by an 

independent sample T-test. The following 

statistical model was used:  

 

Yij= μ +Ti + Eij  

 

Where, Yij= The studied trait, μ = The overall 

mean, Ti= The effect of treatment, Eij= The 

experimental error. 

 

Results and Discussion 

 

Body weights, daily gain and survival  

 

The mean weights and daily gains of the 

lambs are shown in Table (1) and (2). The 

lamb’s birth weights were significantly higher 

(p<0.05) in the supplemented group compared 

to control. Also, weights of lambs at 1, 2 and 

3 months were significantly higher (p<0.01) 

in the supplemented group. Besides, the 

results demonstrated that the average daily 

gain of lambs was improved in the 

supplemented group than the control. 
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Similar results were found in sheep by Rose et 

al., (2007) and Boland et al., (2008). Also, 

consistent findings were obtained in Buffalo 

by Zeedan et al., (2010 & 2014) and in 

camels by Abd El-Salaam et al., (2018). 

Abozed et al., (2020) found that body weights 

of ewes were significantly higher in the 

iodine-supplemented group compared to the 

control pre and post-lambing ewes. 

Additionally, Pattanaik et al., (2001) found 

that iodine supplementation positively 

influenced the live weight gain of goats 

compared with control. Recently, 

Zarbalizadeh-Saed et al., (2020) found that 

maternal iodine supplementation improved 

newborn lamb's daily gain and immunological 

status. These results can be due to the 

improvement in thyroid function by iodine 

supplementation which increases body 

metabolic activity and body weight (Abd El-

Salaam et al., 2018). 

The present results revealed that the lambs' 

survival rate was higher in the iodine treated 

group than the control at 1, 2 and 3 months of 

age (Table 1). Similarly, it has been reported 

that maternal iodine supplementations 

decreased lamb mortality (Ferri et al., 2003). 

In addition, Parker and McCutcheon, (1989) 

reported that correcting iodine deficiency 

improved the number of lambs reared per 

ewe. Also, Sargison et al., (1998) reported 

that high lamb mortality rates were strongly 

associated with iodine deficiency. Besides, 

neonatal weakness, mortality and skeletal 

immaturity were reported as signs of iodine 

deficiency disorder (Campbell et al., 2012). 

Additionally, a previous study reported that 

lambs with iodine deficiency did not follow 

their mothers and refused to drink and this 

could lead to high mortality (Sinclair & 

Andrews 1961).  

 

Table.1 Effect of maternal iodine supplementation on lambs body weight and survival 

 

 

Age 

Groups Sig. 

 Control Treatment 

At birth weight 2.56 ± 0.14 2.96 ± 0.06 * 

At 1
st
 month 5.91 ± 0.15 7.50 ± 0.18 ** 

At 2
nd

 month 9.55 ± 0.28 10.96 ± 0.29 ** 

At 3
rd

 month 12.26 ± 0.42 14.23 ± 0.31 ** 

No. of total lambs born 26 27 - 

No. of alive lambs born 25 26 - 

Lambs survival 1 month 21 25 - 

 2 months 20 25 - 

 3 months 20 25 - 
* = significant (P< 0.05), ** = significant (P< 0.01) 

 

Table.2 Effect of maternal iodine supplementation on lambs daily gain 

 

 

Age 

Groups  

Sig.  Control Treatment 

1 month 95.4 ± 8.46 134.9 ± 6.20 ** 

2 months 129.8 ± 6.82 123.4 ± 6.92 NS 

3 months 96.9 ± 9.84 116.8 ± 5.91 NS 
** = significant (P< 0.01), NS = not significant (P≥ 0.05) 

https://www.sciencedirect.com/science/article/abs/pii/S0921448801001924#!
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Table.3 Effect of iodine supplementation on thermal responses of lambs 

 

 

 

Age 

Parameters 

Groups Rectal temp. (RT) 

C
o
 

Skin temp. (ST) 

C
o
 

Wool temp. (WT) 

C
o
 

 

 

At birth 

Control 38.67 ± 0.08
 

26.51 ± 0.49 22.81 ± 0.54 

Treatment 39.02 ± 0.09
 

28.80 ± 0.54 24.64 ± 0.64 

Sig. ** ** * 

 

 

At 3 hrs. 

Control 38.98 ± 0.10 27.48 ± 0.43 24.79 ± 0.49 

Treatment 39.11 ± 0.07 28.19 ± 0.39 24.35 ± 0.40 

Sig. NS NS NS 

 

 

At 12 hrs. 

Control 38.99 ± 0.07 27.70 ± 0.53 23.23 ± 0.62 

Treatment 39.10 ± 0.05 26.57 ± 0.37 22.54 ± 0.52 

Sig. NS NS NS 

 

 

At 36 hrs. 

Control 39.02 ± 0.07 27.32 ± 0.64 23.23 ± 0.69 

Treatment 39.09 ± 0.05 26.04 ± 0.70 21.87 ± 0.71 

Sig. NS NS NS 

 

At 1
st
 day 

Control 39.09 ± 0.06 27.78 ± 0.43 24.37 ± 0.43 

Treatment 39.08 ± 0.07 28.30 ± 0.52 24.72 ± 0.66 

Sig. NS NS NS 

 

At 2
nd

 day 

Control 39.27 ± 0.05 28.12 ± 0.55 23.58 ± 0.55 

Treatment 39.39 ± 0.06 28.94 ± 0.43 24.50 ± 0.51 

Sig. NS NS NS 

 

At 3
rd

 day 

 

Control 39.26 ± 0.05 26.51 ± 0.57  23.27 ± 0.60 

Treatment 39.43 ± 0.06 28.06 ± 0.64 23.72 ±0.64 

Sig. NS NS NS 

 

 

At 2 weeks 

Control 39.25 ± 0.03 27.03 ± 0.43 23.60 ± 0.49 

Treatment 39.42 ± 0.05 28.34 ± 0.30 24.71 ± 0.43 

Sig. ** ** NS 

 

 

At 1 month 

Control 39.32 ± 0.04 27.23 ± 0.21 24.02 ± 0.41 

Treatment 39.45 ± 0.04 28.68 ± 0.24 24.32 ± 0.49 

Sig. * ** NS 

 

 

At 2 months 

Control 39.36 ± 0.04 28.04 ± 0.36 24.41 ± 0.41 

Treatment 39.48 ± 0.02 27.74 ± 0.47 24.32 ± 0.42 

Sig. * NS NS 
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Table.4 Effect of iodine supplementation on respiratory activities and metabolic rate of Saidi 

newborn lambs 

 

 

Age 

Parameters 

Groups RR(breathe/m

inute) 

Gas volume 

(L/minute) 

Tidal volume 

(ml/breathe) 

Metabolic rate 

(Kcal/day) 

 

 

At birth 

Control 53.76 ± 4.21 1.93 ± 0.08 39.12 ± 2.61 114.40 ± 10.94 

Treatment 53.40 ± 3.73 2.12 ± 0.08 43.21 ± 3.18 151.05 ± 11.57 

Sig. NS NS NS * 

 

 

At 3 H 

Control 46.29 ± 2.71 1.78 ± 0.11 40.39 ± 3.29 95.20 ± 7.51 

Treatment 42.80 ± 2.73 2.02 ± 0.07 52.97 ± 6.02 135.38 ± 6.41 

Sig. NS * NS ** 

 

 

At 12 H 

Control 49.43 ± 2.86 1.77 ± 0.10 39.79 ± 4.21 103.92 ± 6.50 

Treatment 42.82 ± 2.01 1.92 ± 0.09 47.12 ± 3.55 132.71 ± 9.50 

Sig. NS NS NS ** 

 

 

At 36 H 

Control 51.63 ± 3.37 1.86 ± 0.09 38.18 ± 2.71 107.33 ± 7.50 

Treatment 54.33 ± 3.59 1.82 ± 0.10 34.48 ± 1.85 120.11 ± 6.91 

Sig. NS NS NS NS 

 

At first day 

 

Control 53.05 ± 2.80 1.88 ± 0.07 37.51 ± 2.62 107.27 ± 6.65 

Treatment 46.53 ± 2.70 1.91 ± 0.07 42.85 ± 2.54 128.11 ± 11.32 

Sig. NS NS NS NS 

 

At second day 

 

Control 55.78 ± 2.55 1.89 ± 0.07 34.83 ± 1.67 109.26 ± 8.73 

Treatment 51.06 ± 2.13 2.15 ± 0.11 43.91 ± 3.29 137.10 ± 6.54 

Sig. NS * * ** 

 

At third day 

 

Control 51.56 ± 3.44 1.86 ± 0.09 37.50 ± 2.05 116.10 ± 5.87 

Treatment 49.56 ± 2.38 1.99 ± 0.09 41.14 ± 2.25 159.96 ± 10.11 

Sig. NS NS NS ** 

 

 

At 2 weeks 

Control 47.33 ± 1.48 1.75 ± 0.07 37.84 ± 2.18 121.72 ± 5.15 

Treatment 44.65 ± 1.43 1.98 ± 0.07 54.19 ± 2.17 141.59 ± 4.10 

Sig. NS * * ** 

 

 

At 1 month 

Control 45.83 ± 1.45 1.84 ± 0.08 41.08 ± 2.56 86.45 ± 6.91 

Treatment 43.53 ± 1.19 2.19 ± 0.08 50.65 ± 1.95 114.76 ± 9.96 

Sig. NS ** ** * 

 

 

At 2 months 

Control 46.17 ± 1.63 2.05 ± 0.06 45.46 ± 2.28 82.72 ± 3.53 

Treatment 45.82 ± 1.39 2.46 ± 0.09 54.34 ± 2.26 104.77 ± 4.43 

Sig. NS ** ** ** 
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Table.5 Effect of iodine supplementation on some blood parameters of Saidi newborn lambs 

 

 

Table.6 Effect of iodine supplementation on thyroid hormones of Saidi newborn lambs 

 

 

 

Age 

Parameters 

Groups PCV % Glucose 

(mg/dl) 

Total protein 

(g/dl) 

Albumin 

(g/dl) 

Glubulin 

(g/dl) 

 

At birth 

 

Control 31.25 ± 0.61 52.37 ± 3.01 4.80 ± 0.11 2.48 ± 0.10 2.32 ± 0.16 

Treatment 33.31 ± 0.93 63.42 ± 2.19 5.47 ± 0.19 3.06 ± 0.14 2.41 ± 0.15 

Sig. NS ** ** ** NS 

 

At 24 h 

Control 31.33 ± 1.17 51.32 ± 4.33 5.01 ± 0.14 2.45 ± 0.10 2.56 ± 0.18 

Treatment 33.15 ± 0.91 63.78 ± 4.27 5.52 ± 0.18 2.93 ± 0.10 2.60 ± 0.21 

Sig. NS * * ** NS 

 

At 48 h 

Control 30.50 ± 0.80 57.74 ± 3.90 5.20 ± 0.16 2.70 ± 0.16 2.50 ± 0.11 

Treatment 31.00 ± 1.09 67.37 ± 2.48 5.91 ± 0.15 3.13 ± 0.14 2.79 ± 0.11 

Sig. NS * ** * NS 

 

At 1 week 

Control 30.42 ± 0.65 53.53 ± 5.44 5.28 ± 0.16 2.64 ± 0.10 2.65 ± 0.14 

Treatment 32.38 ± 0.69 68.83 ± 2.98 5.89 ± 0.19 2.95 ± 0.10 2.94 ± 0.22 

Sig. * * * * NS 

 

At 2 weeks 

Control 28.42 ± 0.72 58.26 ± 3.09 5.28 ± 0.14 2.70 ± 0.09 2.58 ± 0.14 

Treatment 33.31 ± 1.01 69.19 ± 2.00 5.84 ± 0.23 2.89 ± 0.11 2.95 ± 0.23 

Sig. ** ** * NS NS 

 

At 1 month  

Control 29.08 ± 0.68 59.96 ± 3.43 5.52 ± 0.21 2.81 ± 0.13 2.71 ± 0.24 

Treatment 31.09 ± 0.46 68.78 ± 2.47 6.11 ± 0.14 3.11 ± 0.14 3.00 ± 0.19 

Sig. * * * NS NS 

 

At 2 months 

Control 28.75 ± 0.69 59.64 ± 3.56 5.34 ± 0.17 2.88 ± 0.06 2.47 ± 0.16 

Treatment 31.55 ± 0.71 68.66 ± 2.41 6.13 ± 0.15 3.16 ± 0.08 2.96 ± 0.14 

Sig. ** * ** ** * 

Age Parameters 

Groups  T3 (ng/dl) T4 (ug/dl) 

 

At birth 

 

Control 2.89 ± 0.25 58.70 ± 7.12 

Treatment 4.23 ± 0.44 96.61 ± 11.30 

Sig. * ** 

 

At 2 weeks 

Control 2.88 ± 0.26 66.17 ± 6.06 

Treatment 3.82 ± 0.21 92.35 ± 10.07  

Sig. ** * 

 

At 1 month 

Control 3.43 ± 0.21 76.80 ± 5.82 

Treatment 4.38 ± 0.35 107.48 ± 10.78 

Sig. * * 

 

At 2 months 

Control 3.38 ± 0.43 59.11 ± 7.84 

Treatment 5.36 ± 0.50 106.21 ± 12.17 

Sig. ** ** 
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These results may be due to maternal iodine 

supplementation which improved the 

metabolism which therefore improved the 

general performance of ewes during 

pregnancy and weights of fetuses in addition 

to the beneficial effect on the lactational 

performance, which also improved their 

lambs’ survival. 

 

Thermal responses, respiratory activities 

and metabolic rate 

 

The effects of iodine supplementation on 

thermal response parameters are shown in 

Table (3). Rectal temperature and skin 

temperature of lambs at birth in control group 

were significantly (P<0.01) lower than in 

treated group. Also, similar trend of results 

was noticed at 2 weeks, 1 month and 2 

months. While at 3 hrs., 12 hrs., 36 hrs., 1
st
, 

2
nd

 and 3
rd

 days, thermal response parameter 

did not significantly differ between groups. 

Also, the results presented in Table (4) 

showed that respiratory rate almost did not 

affected but GV and TV tended to increase in 

lambs of iodine-supplemented ewes and the 

obvious significant increase was noticed in 

metabolic rate at all measurement periods in 

these lambs. These results revealed that lambs 

of treated ewes have the ability to maintain 

body temperature during these cold conditions 

compared to those of untreated ones "due to 

increased metabolic rate". Hereby, it is 

important to mention that gas volume per 

minute, tidal volume and metabolic rate 

values of iodine treated ewes (mothers of the 

lambs of the treated group) were significantly 

higher compared to control group (Abozed et 

al., 2020). 

 

Studies that investigated the effect of iodine 

supplementation on sheep metabolic rate are 

rather limited. Kerslake et al., (2010) reported 

that newborn lambs of iodine-supplemented 

ewes had higher basal heat production than 

those born to un-supplemented ewes. It has 

been reported that iodine supplementation 

enhances thyroid function that increases the 

metabolic rate and heat production (Silva, 

2001). The thyroid hormones regulate body 

temperature by rising available energy in the 

body, besides increasing appetite, pulse, in 

addition to the amount of oxygen delivered to 

different body parts and fat buildup (Silva, 

2006). In addition, Dunn, (1998) reported that 

low body temperature may indicate iodine 

deficiency and or some other metabolic 

abnormality also, the rising of body 

temperature and the increase in cold tolerance 

suggest some metabolic effects of increased 

iodine intake. Furthermore, it has been 

reported that iodine is included in thyroid 

hormones synthesis that play important role in 

controlling a new-born lamb’s basal 

metabolism and its ability to face cold stress 

(Barrett, 2017 and Zarbalizadeh-Saed et al., 

2020).  

 

Blood metabolites and hormones 

 

No significant differences were found in PCV 

levels at birth, 24 hrs. and 48 hrs. while, at 1 

and 2 weeks and 1 and 2 months, it was 

significantly higher in the iodine-

supplemented group compared to control 

(Table 5). Similar results were found in lambs 

by Hana et al., (2014). Also, Zeedan et al., 

(2010) found that PCV increased significantly 

(P< 0.05) in iodine-supplemented buffaloes 

during late pregnancy and postpartum period 

compared to controls. On the other hand, 

Aghwan et al., (2013) illustrated that iodine 

supplementation did not significantly affect 

PCV levels of male goats.  

 

Serum glucose concentrations of treated 

lambs were significantly higher at all periods 

of measurement compared to the control 

group (Table 5). Similarly, Kerslake et al., 

(2010) reported that lambs born to iodine-

supplemented ewes had greater glucose levels 

at 24 and 36 hrs. of age than those born to un-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=11435454
https://0710f0i43-1106-y-https-www-clinicalkey-com.mplbci.ekb.eg/#!/search/Barrett%20Eugene%20J./%7B%22type%22:%22author%22%7D
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supplemented ones. Also, (Zeedan et al., 2010 

& Abd El-Salaam et al., 2018) found similar 

results. It is important to mention that the 

mothers of the iodine-supplemented group 

had higher serum glucose levels at late 

pregnancy compared to control (Abozed et al., 

2020). These results were expected because 

iodine supplementation enhances thyroid 

function which improved appetite and raise 

energy and metabolism in the body which 

consequently increase blood glucose level 

(Silva, 2006).  

 

Total protein (TP) and albumin (Alb) tended 

to increase significantly in the treated group 

compared to the control group almost at all 

periods of measurement (Table 5). Similar 

results were found in lambs by Hana et al., 

(2014). In addition, Abd El-Salaam et al., 

(2018) found that TP and its fractions were 

higher pre- and post-partum periods in iodine-

supplemented pregnant camels compared to 

un-supplemented ones. Also, the mothers of 

the iodine-supplemented group had higher 

serum TP levels at late pregnancy compared 

to control (Abozed et al., 2020). It has been 

reported that increasing thyroid hormones 

stimulate the metabolism of carbohydrates 

and proteins (Lawrence and Fowler, 1997). 

 

Serum T3 and T4 concentrations were 

significantly higher in lambs of the iodine-

supplemented group compared to the control 

at all periods of measurements (Table 6). 

Similar results were obtained by Rose et al., 

(2007), they found that plasma concentrations 

of T3 and T4 at birth and at 24 hrs. were 

significantly higher in the lambs from ewes 

given iodine. Also, Caple et al., (1982) found 

that newborn lambs of iodine-treated ewes 

had significantly higher serum T4 

concentrations than lambs of control ewes. In 

addition, Aghwan et al., (2013) sound similar 

results in goat kids. It is important to mention 

that the mothers of lambs of the treatment 

group had higher (P<0.05) serum T3 and T4 

concentrations compared to the untreated 

group (Abozed et al., 2020). Also, Abd El-

Salaam et al., (2018) found that iodine 

supplementation increased significantly T3 

concentration during pre- and post-partum 

periods. It has been reported that iodine 

supplementation enhanced thyroid function 

and increased thyroid hormones production 

(Zimmerman 2009). 

 

In conclusion, iodine supplementation for 

ewes during late pregnancy and lactation 

periods have beneficial effects on 

thermoregulation of newborn lambs (by 

improving physiological responses and 

metabolic rate) which enhanced their ability 

to face cold conditions and improved their 

performance and survivability. 
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