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Abstract  

HIS WORK aimed to find the influence of betaine (Bet) and folic acid (FA) on milk production, 

hemato-biochemical parameters, and total antioxidant capacity (TAC) of goats during heat stress. 

Goats (N=40) were equally categorized into control, Bet, FA, and Bet-FA groups. The control group 

was fed a basal diet, whereas the Bet and Bet-FA groups were supplemented with 4 g/h/d Bet, and the 

FA and Bet-FA groups were supplemented every other day with 500 μg/animal folic acid. Pulse rate 

(PR), respiration rate (RR), skin temperature (ST), and rectal temperature (RT) were recorded. Blood 

samples were collected to estimate hemato-biochemical parameters, hormonal profile, and total 

antioxidant capacity (TAC). Results showed that BT and FA led to a significant decrease (P<0.05) in 

RT, ST, RR, and PR. While the concentration of hemoglobin (HB) increased (P<0.05) in all treated 

groups. BT and FA increased significantly total proteins (TP), while decreasing (P<0.05) alanine 

aminotransaminase (ALT) levels. The levels of aspartate aminotransaminase (AST) exhibited a 

significant reduction (P<0.05) in Bet, FA, and Bet-FA groups. Total antioxidant capacity (TAC) in 

Bet, FA, and Bet-FA groups was higher (P<0.05) than the control group. Additionally, Bet, FA, and 

Bet-FA have increased (P<0.05) milk yield, milk fat% and milk protein% % compared to control.  In 

conclusion, Bet, FA, and Bet-FA supplementation in the goats’ diet significantly improved their 

performance and better mitigating the heat stress during the hot season.  
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Introduction  

Humans and animals are eukaryotic organisms, their 

bodies contain cells and organs with multiple 

functions. Changes in the environment lead to 

disorder in their vital functions. So, alleviating this 

stress is important for keeping or improving the 

animals’ productivity of meat and milk production, 

and improving female and male fertility to achieve 

environmental balance and increase the food sources 

for human consumption. Several dietary 

supplementations were used to reduce the mortality 

rate from infectious diseases for humans and 

animals[1]. Adherence to healthy diets during the last 

period of pregnancy in women and animals preserves 

and improves post-parturient fertility, health, and 

offspring. Dietary supplementations during the last 

trimester of pregnancy advanced newborn litter size, 

growth performance, live birth rates, and milk yield 

and maternal health after giving birth [2]. Betaine, 

trimethyl glycine, plays an essential role in 

homocysteine synthesis by providing methyl groups 

necessary for methionine production [3]. With its 

multiple actions, Bet offers potential benefits in 

mitigating heat stress and enhancing milk production 

[4, 5].   

Folic acid (FA) is responsible for the transport of 

one-carbon units in the methionine cycle and is an 

essential nutrient for rumen microorganisms. As 

T 

Egyptian Journal of Veterinary Sciences 
https://ejvs.journals.ekb.eg/ 

 

 Egypt. J. Vet. Sci., pp. 1-8 

 



AHMED S. H. SOLIMAN et al. 

Egypt. J. Vet. Sci.  

2 

much as 97% of dietary fatty acids are broken down 

or utilized by rumen microbes, and thus, rumen-

protected folic acid (RPFA) supplements have been 

used in ruminants [6]. FA is converted to 

tetrahydrofolate (THF), which accepts one-carbon 

units to produce 5,10-methylene-THF, 10-formyl-

THF, and 5-methyl-THF, facilitating the manufacture 

of thymidylate, purine, and methionine, respectively. 

FA is substantial for growth and development, 

especially in fetal stages. It is standard practice to 

administer FA to mothers during the preconception 

phase and late pregnancy [7]. Folic acid is necessary 

for tissue growth and cell division, being a key 

cofactor in one-carbon metabolism. It is also 

necessary for amino acid metabolism, nucleotide 

synthesis, and many methylation reactions in the 

body [8, 9]. 

Therefore, this work aimed to evaluate the impact 

of Bet and/or RPFA on thermoregulatory response, 

feed intake, lactation performance, and blood 

metabolites in Baldi goats and the growth 

performance of their kids. 

 Material and Methods 

The work was performed on a traditional farm in 

the El-Kharga oasis (25°27'36.0"N 30°32'49.8" E), 

this area is a part of the New Valley governorate, 

Egypt.  

Animals' feeding system and experimental design: 

Forty pregnant local goats (during the late 

pregnancy), aged 2–4 years, 2–3 parities, and 

weighing 22.64 ± 0.38 kg, were randomly assigned 

to 4 equal treatments (10 goats each). Goats in the 

control group (CG) were offered a basal diet of 60% 

concentrate mixture and as roughage, 40% pearl 

millet and wheat straw. The contents of CFM were 

54% yellow corn, 15 % soybean meal, 28% wheat 

bran, 2% limestone, and 1% NaCl. The Folic acid 

(FA) was supplemented to the FA and Betane-FA 

groups every other day as a single bolus of FA (soft 

gelatin capsules; 500 μg/animal; Pharco 

Pharmaceuticals, Egypt). The other experimental 

groups of betaine (Bet) o and Bet-FA provided 4 g 

Betane/kg diet mixed with concentrated diet and 

supplemented daily before feeding. Table (1) shows 

the chemical composition of the feed consumed by 

Baldi goats. Diets were offered at 7.30 am and 3.30 

pm. Water was available at all times. 

Measurement of temperature and humidity index 

(THI):   

Throughout the heat stress period from June to 

September 2023, the ambient temperature (AT) and 

humidity (RH) were recorded every two weeks using 

automatic AT and RH recorders at 08:00 am and 

02:00 pm. THI was calculated as followed:      

                            –          
      [10] Where; T is the temperature (°C), and RH 

is the relative humidity.  

Experimental procedures: 

Body temperature measurements:  

The thermoregulatory responses, respiration rate 

(RR), and pulse rate (PR) were determined every two 

weeks before determining the rectal temperature 

(RT). RT°C was recorded using a digital 

thermometer with a range of 32–43.9 °C. Skin 

temperature °C was measured by portable infrared 

thermometer. 

Sample collection:  

Two blood samples were collected from goats 

before the morning feeding via the jugular vein. 

Three millilitres of blood were extracted into EDTA 

tubes, and the complete blood counts were analysed. 

Six millilitres of blood were collected in clean tubes 

and centrifuged at 3,500 rpm for 10 min at 5 °C for 

harvesting serum. The collected samples were stored 

in refrigerator at -20
 o
C till biochemical analysis. 

Hematological parameters: 

The haematological profile included white  blood 

cell (WBC) count, red blood cell (RBC) count,  

hematocrit (HCT), hemoglobin (HGB), platelets 

(PLT), mean corpuscular hemoglobin (MCH), mean 

corpuscular volume (MCV), and mean corpuscular 

hemoglobin concentration (MCHC) was analysed 

using automatic hematology analyser (Dirui Bcc-

3600). 

Analytical procedures:  

Sera were analyzed for concentrations of total 

proteins (TP), albumin (Alb), urea, creatinine, 

aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), glucose, and total 

cholesterol. While the concentration of globulin 

(Glob) was computed by subtracting albumin from 

TP. The serum total antioxidant capacity (TAC) was 

determined. Blood biochemical analyses were 

performed by spectro-photometer commercial kits 

(Bio Diagnostics, Cairo, Egypt). Triiodothyronine 

(T3) and thyroxine (T4) concentrations were 

determined by using ELISA kits  

Milk samples: 

Milk yield was estimated using the kid suckling 

weight differential technique [11]. The milk yield 

was daily recorded for each goat individually and fat-

corrected milk (FCM 4%) was calculated by the 

following equation of [12]:  

                                     
                       

Milk samples were collected and their 

composition was determined using (Lactoscan MCC, 

Lactoscan Milktronic)  

Kids' growth performance: 

All goats included in the experiment gave kids 
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after normal kidding. All newborns were weighed 

and recorded at birth, and every two weeks thereafter 

(2, 4, 6, and 8 weeks). The average daily gain (ADG) 

and total weight gain (TWG) of kids were calculated. 

Statistical analysis: 

Data were statistically analyzed using SAS v.9.1.  

The among-groups were tested by Duncan's multiple 

range test [13].  

The statistical model was Yij = µ + Aj + £ij   

Yij = observation traits, µ =  overall means,  Aj =  

treatments group,   £ij = standerd error     

 Results 

Climatic conditions: 

Ambient temperature
 
°C, RH percent, and THI 

through the experimental periods are presented in 

Table (2). The average AT °C through the trial 

periods ranged from 24.3°C to 28.2 °C   at 08:00 am 

and from 39.8°C to 45.7°C at 02:00 pm. Moreover, 

the average RH% was 18% and 22% at 08:00 am 

and from 12% to 15% at 02:00 pm. Furthermore, the 

THI values were 68.02 to 71.44 at 08:00 am and 

78.37 to 83.08 at 02:00 pm through the last two 

months of pregnancy and lactation period. The 

observed values of THI clear that all experimental 

goats were suffered from moderate stress at 02:00 

pm during the entire study period because it 

exceeded the upper critical limit for farm animals 

according to Armstrong  [14]. 

Thermoregulatory response: 

Figure (1) shows that at 08:00 am Bet, FA, and 

Bet-FA groups led to a decrease in ST and RR. 

While, RT and PR were low (P<0.05) in treated 

goats compared with controls. At 02:00 pm, Bet, FA, 

and Bet-FA groups had reduced (P<0.05) RT, ST, 

RR, and PR compared to the control one. Our results 

show that Bet, FA, and Bet-FA improved 

thermoregulation in goats subjected to heat stress.   

Blood hematological parameters:  

The impacts of the Bet, FA, and Bet-FA on goats' 

haematological parameters are presented in Table 3. 

RBCs, HGB  concentration, and HCT increased 

(P<0.05)  in goats treated with Bet, FA, and Bet*FA. 

While, WBCs , platelets,  MCV, MCH, and MCHC  

were not affected. 

Serum enzymes 

Data in Table (4) show that supplementation of 

Bet, FA, and Bet-FA had no significant effect on 

albumin, globulin, urea-N, creatinine, ALT, glucose, 

and cholesterol concentrations. However, the 

concentrations of AST declined (P < 0.0 in Bet, FA, 

and Bet-FA groups compared to the control. While 

goats fed Bet (7.49 g/dl) or Bet-FA (7.51 g/dl) had 

higher (P < 0.05) total protein with no significant 

difference between those fed FA (7.36 g/dl) and 

control (7.17 g/dl). The serum concentration of TAC 

in Bet, FA and Bet-FA groups was significantly high 

(P<0.05). Meanwhile, increased (P<0.05) T3 and T4 

levels can be observed with both Bet, FA, and Bet-

FA groups (Table 4). 

Lactation performance: 

The impacts of Bet, FA, and Bet-FA on milk 

yield, FCM, milk quality, and total dry matter intake 

(TDMI) are shown in Table (5). It was observed that 

there was no difference in TDMI among groups. 

Milk yield, FCM, fat, and protein significantly 

increased (P< 0.05) with supplementing Bet, FA, 

and Bet-FA.  

Kid's growth performance: 

Data in Table (6) revealed that the average birth 

weight of kids was 1.65 kg, 1.76 kg, 1,78 kg, and 

1.81 kg, in control, Bet, FA, and Bet-FA groups, 

respectively. Betaine and FA supplementation 

revealed an increase (P < 0.05) in LBW at 2, 4, 6, 

and 8 weeks of age in comparison with the control 

groups. Concerning ADG, results showed that ADG 

during the suckling period in Bet, FA, and Bet-FA 

supplemented groups was significantly greater (P 

<0.05) than in the control group. 

Discussion 

During pregnant especially the last months of 

pregnancy and lactation period synthesis of milk are 

a critical stage of mother health and new born 

viability therefore; add some supplements 

pharmaceutical perhaps improving mother and kids' 

health during summer season in the desert Egypt. 

Our research start from June to September were high 

AT and RH and we recorded meteorological 

measures during the experimental doing. The THI 

values that were recorded in our study are in 

conformity with [15] who found that THI values 

ranged between 67.4 to 71.1 at 08:00 am and from 

76.5 to 80.53 at 10:00 pm during hot season in New 

Valley. Under the same conditions in New Valley, 

The mean THI values were found from 67.4 to 71.1 

at 08:00 am and from 76.5 to 80.53 at 02:00 pm 

during summer season in the New Valley [16]. 

Recently, [5] found that the THI values were ranged 

from 67.42 to 71.98 at 08:00 am and 79.20 to 82.77 

at 02:00 pm indicating that the animals in New 

Valley were under HS, especially at 02:00 pm. The 

observed THI values indicate that all experimental 

goats experienced stress during the research period, 

since they surpassed the highest critical threshold for 

goats, particularly in the evening. Thermal stress 

induces significant physiological changes that 

adversely affect growth, reproductive function, and 

milk supply [3]. Furthermore, stress may induce 
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apoptosis in certain cells [17].  

Thermoregulatory reactions associated with 

physiological indicators, including RT, RR, PR, and 

ST, constitute the principal adaptive mechanisms to 

the intensity and duration of HS. Prior research has 

shown that the vulnerability of ewes to HS may be 

confirmed by elevated  RR, RT, or ST,  when 

subjected to HS  [18, 19]. In consistent, our results 

showed that HS-related physiological abnormalities 

may be the source of the increase in RT, RR, PR, 

and ST, which may trigger inflammation [20]. 

Interestingly, the rise in RT, PR, RR, and ST caused 

by HS was clearly decreased by the addition of FA 

and BT, suggesting that they may be crucial in 

preventing inflammation.  

During the experiment period blood 

hematological parameters were analysis to identify 

the effect of supplementary FA or/and Bet on 

mother health. The Fe saturation of plasma 

transferrin is the most often used screening metric 

for Fe deficient anaemia, which was high in  goats 

treated with  Bet and  FA in our results. Recently, 

the MCV became the most important red cell marker 

for detecting Fe deficiency anaemia in circulating 

RBCs [21]. On the other hand, HGB, HCT, and 

RBCs were highest in rats which received riboflavin 

and FA [22].  However, blood metabolites show no 

negative impact on the health of the goats, as the 

blood parameters values were within the normal 

limits [23].  

Resently, other data showed supplemented 

vitamins as L-ascorbic acid and FA alone and (or) in 

combination on broiler chickens under HS 

conditionseither increased (P < 0.01) insulin growth 

factor1, T3 and T4 levels, TP, Alb, Glob, heat shock 

protein70, catalase enzyme activity,  superoxide 

dismutase, and TAC [24]. The functional role of FA 

is essential for water-soluble and a cofactor in one-

carbon metabolism that can organize some different 

pathways  as cell growth, differentiation, DNA 

repair, apoptosis, and carcinogenesis prevention 

[25]. Several biochemical roles can be proposed as 

plausible mechanisms for this protective activity in 

addition to the known biochemical role, the most 

important of which to date are free radical 

scavenging and antioxidant activity [26] our data 

showed total antioxidant capacity in blood serum 

increased significantly in the bet and folic acid 

vitamins, comparable to the control groups. 

Milk yield in this study was increased by 8.4%, 

7.8%, and 13% with Bet, FA, and Bet-FA, 

respectively. Likewise, adding 4 g Bet/kg DM either 

in goats and cowsʼ ration [4-6, 27, 28] increased 

milk yield. Similarly, FA supplementation increased 

milk yield by up to 22.1% without affecting milk 

composition in Zaraibi goats [29] . Numerous 

researches on dairy cows have demonstrated that 

supplementing with Bet and FA increases milk yield 

[6, 30-32]. The positive impact of Bet 

supplementation on the mammary gland has been 

confirmed by several studies, which can be 

attributed to a decrease in the number of somatic 

milk cells, a decrease in oxidative damage to 

mammary epithelial cells under HS conditions, and 

an alleviation of the severity of HS [4, 5]. 

Furthermore, FA supplementation can positively 

impact milk production and overall animal health, 

potentially through its role in cellular processes and 

antioxidant defense mechanisms. 

Finally, during the mid to late lactation stage, 

supplementation of rumen-protected betaine 

increased the cow’s milk yield and led to increased 

body weight of their calf [33, 34]. The data above 

agrees with our data reported that Bet and FA 

supplements increased the milk yield of Baldi Goats 

and caused an increase in birth weight, weaning 

weight, total body weight, and average body weight 

of growing kids' performance. Our current findings 

are consistent with [6] who noted that various 

amounts of Bet affect growth, digestibility, and 

intestinal health of rabbits under HS. 

Conclusion 

 Results from the present study showed that dry 

matter intake, thermoregulatory response, blood 

constituents,  milk yield, and composition of goats 

were improved as a result of BeT and FA  inclusion 

during late pregnancy and lactation periods. 

Improvement in the milk production performance of 

goats increased the weight of kids and average daily 

gain during the suckling period. Improvement in 

milk production and growth of young goats 

receiving Bet-FA was higher than in those receiving 

Bet or FA alone. 
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TABLE 1. Chemical composition of feedstuffs 

Item CFM Pearl millet Wheat straw 

Dry matter 89.33 18.88 91.85 

Organic matter 91.45 90.1 94.2 

Crude protein 14.62 10.25 2.6 

Crude fiber 6.86 30.49 44.6 

Ether extract 3.76 3.14 1.8 

Ash 8.55 9.9 5.8 

Nitrogen free extract 66.21 46.22 45.2 

 

TABLE 2. Means of AT °C, RH % and THI during the experimental period. 

 

Month 

Time of day 

08:00 am 02:00 pm 

AT,°C RH, % THI AT,°C RH, % THI 

June 

26.4 18 69.68 44.2 14 81.90 

27.8 19 71.17 45.7 12 83.08 

July 
28.2 18 71.44 42.3 15 80.39 

25.7 17 68.88 42.4 15 80.47 

August 
26.7 18 69.97 44.8 13 82.37 

24.3 22 68.02 40.5 12 78.92 

September 
25.8 18 69.09 41.2 14 79.50 

25.8 18 69.09 39.8 13 78.37 

                                –                 
 

TABLE 3. Effects  of Bet, FA, and Bet-FA on hematological parameters 

Parameter Experimental rations SEM P-values 

Control Bet FA Bet-FA 

RBC (106/μl) 6.746b 7.490a 7.456a 7.674a 0.142 0.048 

HB (g/dl) 10.39b 11.88a 11.74a 12.14a 0.230 0.025 

HCT % 31.09b 34.10a 34.74a 35.26a 0.636 0.026 

MCV (fl) 44.20 47.65 45.14 48.14 0.795 0.258 

MCH (pg) 16.32 16.86 17.30 16.70 0.357 0.844 

MCHC (g/dl) 36.92 35.48 36.44 34.72 0.533 0.522 

WBC (103/μl) 12.96 11.51 10.52 10.78 0.423 0.190 

PLT 336.20 340.40 336.60 341.00 16.155 0.999 
a,b Means in the same row lacking a common superscript differ at P<0.05. RBC, red blood cell ;HB, hemoglobin 

concentration ; HCT, hematocrit ; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin ; MCHC, mean 

corpuscular hemoglobin concentration; WBC, White blood cell ; PLT, Platelets 

 

TABLE 4. Effects of Bet, FA, and Bet-FA on blood biochmical parameters. 

Parameter 
Experimental rations 

SEM P-values 
Control Bet FA Bet-FA 

Total protein (g/dL) 7.17b 7.49a 7.36ab 7.51a 0.045 0.022 

Albumin (g/dL) 3.27 3.48 3.47 3.61 0.046 0.072 

Globulin (g/dL) 3.90 4.01 3.89 3.90 0.048 0.809 

Glucose (mg/dL) 55.80 57.60 58.00 57.40 1.293 0.950 

Total Cholesterol (mg/dL) 173.57 164.00 174.07 176.74 2.844 0.464 

AST (U/L) 48.02a 44.60b 44.01b 42.60b 0.631 0.010 

ALT (U/L) 19.80 18.21 17.63 18,81 0.349 0.158 

Urea-N (mg/dL) 24.82 25.86 25.61 24.34 0.514 0.754 

Creatinine (mg/dL) 1.931 1.848 1.738 1.676 0.051 0.331 

TAC mM/L) 0.673b 0.805a 0.778a 0.824a 0.020 0.029 

T3 (µg/dl)  1.62b 1.86 a 1.85 a 1.81 a 0.034 0.025 

T4 (µg/dl) 4.88b 5.54a 5.60a 5.72a 0.118 0.048 
a,b Means in the same row lacking a common superscript differ at P<0.05. TAC; total antioxidant capacity, T3; 

triiodothyronine, T4; thyroxine, AST; aspartates aminotransferase, ALT; alanine aminotransferase. 
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TABLE 5.  Effects of Bet, FA, and Bet-FA supplementation on milk yield and constituents. 

Parameter Experimental rations SEM P-values 

Control Bet FA Bet-FA 

Total number of goats 10 10 10 10   

 Average body weight, kg 22.89 23.25 21.84 22.58 0.375 0.6459 

Average daily DM intake, g/h/d 

CFM 600 600 600 600   

Pearl millet 300 300 300 300   

Wheat straw 136 144 159 164 7.867 0.6669 

TDMI 1036 1044 1059 1064 7.867 0.6669 

Milk yield and Milk composition 

Milk yield, g 664b 720a 715a 751a 9.946 0.0109 

4% FCM, g 606.54b 691.89a 691.26a 723.26a 12.021 0.0006 

Total Solids, % 11.36b 12.58a 12.20a 12.62a 0.149 0.0027 

Fat, %  3.42b 3.74a 3.78a 3.76a 
0.050 

0.0261 

Solids not fat, %  7.94b 8.84a 8.42a 8.86a 0.112 0.0040 

Protein, % 2.78b 3.22a 3.02a 3.34a 0.074 0.0336 

Lactose, %  4.28 4.60 4.44 4.48 0.048 0.1331 

Ash, %  0.88 1.02 0.96 1.04 0.037 0.4635 
a,b Means in the same row lacking a common superscript differ (P<0.05). CFM; concentrate feed mixture, TDMI; total dry 

matter intake, FCM; fat corrected milk  

 

TABLE 6. Effect of Bet, FA, and Bet-FA on the growth performance of newborn kids during the suckling period 

Parameter 
Experimental rations SEM P-values 

Control Bet FA Bet-FA 

Birth weight 1.65b 1.76a 1.78a 1.81a 0.021 0.023 

Weight at 2nd week 2.50 b 2.66a 2.70a 2.73a 0.027 0.004 

Weight at 4th week 3.30b 3.52a 3.56a 3.59a 0.032 0.000 

Weight at 6th week 4.05b 4.29a 4.40a 4.42a 0.044 0.004 

Weaning weight at 8th week 4.95b 5.28a 5.35a   5.36a 0.048 0.004 

Total weight gain 3.30b 3.53a 3.58a 3.55a 0.037 0.022 

Average daily weight gain, g 58.92b 62.95a   63.83a 63.39a 0.667 0.022 
a,b Means in the same row lacking a common superscript differ (P<0.05). 

 

 

 

Fig. 1. Thermoregulatory responses of Baldi goats after treatment with Bet, FA, and Bet*FA. * means significant at 

P<0.05. 
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تأثير اضافت البيتاييي وحوض الفوليك علي التٌظين الحراري وخصائص الذم واًتاج 

  اللبي للواعز البلذي واداء ًوو هواليذها

احوذ سليواى حسي سليواى
1

بلال فراج فرج ، 
2

أهيرة عبذ الله عبذالشافي محمدو  
3,4 

1 
 .يصش ،انضساعت، خبيعت انىادٌ اندذَذقغى الاَخبج انحُىاًَ، كهُت 

2 
  .يصش ،قغى الاَخبج انحُىاًَ، كهُت انضساعت، خبيعت الاصهش ببعُىغ

3 
 يصش ،انحُىاٍَ، كهُت انعهىو انضساعُت انبُئُت، خبيعت انعشَش قغى الاَخبج

4 
 .كهُت انطب انبُطشٌ، خبيعت انشًبل انغشبٍ نهضساعت وانغبببث، َبَح نُُح، انصٍُ

 

 الولخص

، ويعبَُش انذو ، و يعبداث الأكغذة انهبٍأخشَج هزِ انذساعت نخقُُى حأثُش اظبفت انبُخبٍَُ وحًط انفىنُك عهً إَخبج 

نكم يدًىعت.  عُضاث 10عشىائُب انٍ اسبع يدًىعبث  عُضة بهذٌ 00هًبعض أثُبء الإخهبد انحشاسٌ. حى حقغُى نانكهُت 

 0انًدًىعت  الاونٍ نهًقبسَت )كُخشول(، بًُُب حهقجّ انًدىعخٍُ انثبَُت وانشابعت يكًلاث  انبُخبٍَُ بًعذل 

يهدى/سأط/ َىو يٍ حًط انفىنُك. حى حغدُم يعذل انُبط ،  000خى/سأط/َىو،كًب حهقج انًدًىعت انثبنثت وانشابعت 

يعبداث وحشاسة انًغخقُى. حى عحب عُُبث انذو نخقذَش يعبَُش انذو  ويعذل انخُفظ ، ودسخت حشاسة اندهذ ، ودسخت

. أظهشث انُخبئح أٌ انبُخبٍَُ وحًط انفىنُك أدي إنً اَخفبض كبُش فٍ دسخت حشاسة انًغخقُى و اندهذ انكهُت الأكغذة

ظ يٍ بشوحُُبث انذو شكم يهحىبويعذل انُبط وانخُفظ، بًُُب صاد حشكُض انهًُىخهىبٍُ. صاد انبُخبٍَُ وحًط انفىنُك 

 بشكم يهحىظ  فٍ يدًىعبث انًعبيهت عٍ انكُخشول  AST – ALT)انكهُت ، بًُُب اَخفعج يغخىَبث اَضًَبث انكبذ )

. صادث يعبداث الأكغذة انكهُت   فٍ انًدًىعبث  انًعبيهت  بشكم كبُش يقبسَت بًدًىعت انكُخشول. ببلإظبفت إنً رنك، 

َغخُخح يٍ رنك اٌ اظبفت ة فٍ إَخبج انهبٍ وَغبت دهٍ وبشوحٍُ انهبٍ   يقبسَت ببنكُخشول. أدث انًعبيلاث إنً صَبدة كبُش

خفف يٍ حأثُش الاخهبد  كًبًبعضالاَخبخٍ نهداء الأ فٍ علائق انًبعض حغٍ بشكم يهحىظ يٍ  انبُخبٍَُ وحًط انفىنُك

 خلال انًىعى انحبس.  انحشاسٌ 

  .انًبعض ،ٍ، الإخهبد انحشاسٌ، يعبَُش انذوحًط انفىنُك، انبُخبَُ  الكلواث الذالت:

 


