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SUMMARY

minerals profile and aldosterone hormone of Barki ewes affected by saline well water throughout

gestation period in South Sinai, Egypt. Thirty Barki ewes (2.0-3.0 years old and 31.8 + 1.4 kg average
body weight) were randomly assigned into three equal groups (10 ewes / group). The 1% group (G1); ewes
drank fresh (TW) tap water (274 ppm TDS) and fed the basal diet (control group). The 2" group (G2) ewes
drank saline (SW) well water (5980 ppm TDS) and fed the basal diet withot zeolite addition. The 3" group (G3)
ewes drank SW (5980 ppm TDS) and fed the basal diet supplemented with 60 g zeolite /kg diet (6 %). Rations
were adjusted monthly to cover their nutritional requirements during the experimental period. Fresh and saline
water were available freely all the day time. Results indicated that Alanine amino transferase (ALT) and
aspartate amino transferase (AST) concentrations were significantly higher in saline group (G2) then G3 and
control group (24.41, 19.63 and 16.29 1U/dl, respectively) and (34.19, 29.42 and 25.26 1U/dl) respectively. Urea
and creatinine concentrations tended to increased significantly in saline group (G2) followed by zeolite group
(G3), while control group recorded the lowest value. P and K concentrations were significantly (P<0.05) higher
in control group than others, while Ca significantly decreased in control as compared to other groups. Cl and Na
were insignificantly higher in G2 than other groups. Aldosterone concentrations were affected by drinking
saline water. Both G2 and G3 recorded 24.1 and 17.5% reduction in aldosterone concentration at 140 day of
pregnancy compared to control group. In conclusion, addition of zeolite at a level of 6 % to the diets of Barki
ewes could be an attempt to reduce the negative effect of drinking saline water.

The present study aimed to evaluate the effect of zeolite addition to rations on liver and kidney functions,

Key words: Barki ewes, Zeolite, Saline water, Liver function, Kidney function, Minerals, Aldosterone.
INTRODUCTION

Salinity, sodality, and aridity, in various combinations, impact around a third of the Earth's land
surface (Vosooghi et al., 2018). For sheep, the issue of water quality has long been highlighted. Salt is
one component that impacts water intake. EI-Gharbi et al. (2015) found that water with less than 13%
NaCl is suitable for sheep. Water is an essential nutrient, and its amount and quality have a big influence
on animal performance and health. The concentration of total dissolved salt in drinking water is one of
the most effective parameters in determining the appropriateness of water for animals (Vosooghi et al.,
2018). Because powder-form zeolites are inert in the digestive system, comparable to many silicates
(Ivkovic et al., 2004), they have no chemical interactions with nutrients or body fluids, and hence may be
utilised in animal feeding without causing harm. Natural zeolites have been shown to have beneficial
benefits on the body's detoxification, immunological system, mineral metabolism, blood circulation,
neurological system, and digestion, according to Hecht (2010). Some nations have embraced good
agricultural techniques that are ecologically friendly, contribute considerably to human and animal
health, do not allow the use of chemical and artificial fertilisers, and provide safe and healthy meals as a
consequence of growing consumer awareness in recent years (Toprak et al., 2016). For these reasons,
scientists have been looking for safe and helpful chemicals that do not leave hazardous residues in the
production of vegetables and animals. This category of additives includes zeolites. As a result, the goal
of this study was to see how adding zeolite to rations affected the liver and renal functions, mineral
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profile, and aldosterone concentration of Barki ewes that drink saline water in the desert of South Sinai,
Egypt.

MATERIALS AND METHODS

Animals and management:

Thirty adult Barki ewes (2.0-3.0 years old and averaged 31.8 + 1.4 kg live body weight) were
randomly assigned into three equal groups (10 ewes/ group). The 1% group (G1); ewes drank fresh tap
water (Tw 274 ppm TDS) and fed the basal diet (control group). The 2™ group (G2); ewes drank saline
well water (Sw 5980 ppm TDS) and fed the basal diet. The 3" group (G3); ewes drank saline well water
and fed the basal diet blues 60 g zeolite /kg diet (6 %). Chemical analysis of SW and TW are illustrated
in (Table 1). Rations were adjusted monthly according to Kearl (1982) to cover their requirements. Fresh
water (TW) and saline water (SW) were available all the day time to all groups.

Table (1): Chemical analysis of drinking saline well water and fresh tap water.

Parameters SW TW SWI/TW ratio
Total dissolved solids (mg/1) 5980 274 21.82
Electric conductivity (us/cm) 9.96 0.53 18.79
Sodium (mg/1) 86.00 2.40 35.83
Chloride (mg/l) 61.34 247 24.83
Calcium (mg/1) 15.00 1.75 8.57
Magnesium (mg/l) 19.00 2.25 8.44
Potassium (mg/l) 0.36 0.15 2.40
Hardness* (mg/l) 34.00 4.00 8.50
Carbonate (mg/l) 0.20 0.40 0.50
Bicarbonate (mg/l) 3.00 2.60 1.15
pH 7.23 7.63 0.95

* Hardness is a measure of the amount of calcium and magnesium salts in water.

Blood sampling and analysis:

For five months, blood samples (10 ml) were taken from ten ewes in each group in the morning
before feeding through vein puncture (using a clinical needle) at biweekly internals. For serum
separation, blood samples were centrifuged at 3000 rpm for 20 minutes and stored at -20 °C until further
analysis. Test kits provided by Diamond Diagnostic Company for Laboratory Services were used to
determine the concentrations of both alanine (ALT) and aspartate (AST) amino transferases, while
commercial test kits provided by Biodiagnostic Company for Laboratory Services were used to
determine urea and creatinine concentrations as indicators of kidney function. Commercial kits provided
by Biostc Company for Laboratory Services were used to assess the amounts of minerals in blood serum
(Na, K, Ca, CI, P, and Mg). ELISA kits provided by Immunospec Corporation were used to quantify
aldosterone hormone (7018 OweNSMounth Ave. Suite 103 Canoga Park, CA 91303, USA).

Statistical analysis:

Data of blood parameters were analyzed by the least square analysis of variance using the

General Linear Model Procedure (SAS, 2004). The model was one-way analysis as follows:
Yij =+ Gi +eij

Where:
Yij = any observations of ith animal within jth group.
| = overall mean
Gi = effect of group, (i: 1-3)
eij = experimental error.
Means were compared using Duncan Multiple Range Test (Duncan, 1955).
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RESULTS AND DISSCUTION

Liver and kidney functions:

The ALT and AST enzymes in the liver are used to evaluate liver damage (Mahgoub et al., 2008).
Alanine aminotransferase (ALT) is a blood enzyme that is elevated when cellular degeneration or
destruction occurs and is particularly effective in evaluating hepatic necrosis (Nicoll et al., 2004). In this
study, G2 had substantially higher liver enzymes (ALT and AST) than the other groups (P0.05) (Table
2).Alanine amino transferase (ALT) concentration was (P<0.05) higher in G2 followed by G3, while the
control group recorded the lowest value (24.41, 19.63 and 16.29 1U/dl, respectively). Similarly, aspartate
amino transferase (AST) concentration showed a significantly (P<0.05) higher level in G2 then G3,
while the control group recorded lowest value (34.19, 29.42 and 25.26 1U/dl, respectively).

Table (2): Effect of Treatments on blood biochemical parameters.

Groups Gl G2 G3 +SE Pvalue
Items
AST (1U/l) 25.262 34.192 29.42° 0.39 0.04
ALT (1U/l) 16.29¢ 24.412 19.63° 0.31 0.01
Urea (mg/dl) 21.69¢ 29.567 26.06° 0.44 0.05
Creat (mg/dl) 1.18° 1.70° 1.37° 0.07 0.01

a-c means within rows with different superscripts differ significantly (P<0.05).
Gl=ewes drank fresh tap water (control), G2=ewes drank saline well water, G3=ewes dank saline well water +
zeolite (6 %).

These results are in harmony with those reported by Preeti et al. (2018) who observed an increase in
the level of plasma AST with values being 78.2, 78.5 79.7, 82.4 and 83.4 Ul/dl in animals drank SW at
levels 500, 2000, 4000, 6000 and 8000 ppm, respectively. They reported that ALT levels also increased
to 33.0, 32.8, 34.1 and 34.3 in 2000, 4000, 6000 and 8000 ppm as compared to control (500 ppm) where
the value was 32.9. The same results were reported by Assad and EI-Sherif (2002) who found that AST
in sheep was increased (P<0.05) by drinking SW for a long period from 44.13 to 53.00 IU/L, also the
level of ALT increased (P<0.01) from 10.4 to 15.87 UI/L, indicating liver hyperfunction in sheep due to
the increase in salinity of drinking water. Moreover, Gawish et al. (2013) reported that ALT and AST
were significantly increased in Shamy goats which drank SW as compared to goats drank FW. Generally,
both ALT and AST are liver marker enzymes and depict the function of the liver. Although, the values
increased by providing SW but their values were still within the normal physiological range.

Water balance, electrolyte balance, acid/base balance, osmotic pressures of bodily fluids, and the
elimination of metabolic waste products and other hazardous compounds are all critical functions of the
kidneys (Sherwood, 1997). Serum blood urea and creatinine concentrations are known to indicate
glomerular filtration rate and kidney function (Kaneko, 1989).

In the present study, urea and creatinine concentrations tended to increased significantly in saline
group (G2) followed by zeolite group (G3), while the control group recorded the lowest value Table (2).
These results indicated that urea and creatinine were influenced by SW but this effect was reduced by
given the zeolite in the diet. These findings are consistent with those of Eltayeb (2006), who found that
when NaCl levels in drinking SW rose, urea concentration in Nubian goats increased much more than in
the control group.

Preeti et al. (2018), on the other hand, discovered that SW had no effect on urea and creatinine levels.
According to Robert et al. (1992), there were no significant changes in blood urea concentrations
between Holstein steers that drank high SW or FW, indicating no deleterious short-term impacts on renal
function. This might be due to a rise in the glomerular filtration rate (GFR). GFR was considerably
greater in goats consuming SW with high NaCl concentrations compared to those getting FW with low
NaCl concentrations, according to Godwin and Williams (1986). With high concentrations of NaCl in the
drinking water, this had the effect of making more urea accessible to the nephron tubule than with low
concentrations of NaCl in the drinking water. It might also be explained by an increase in urea supply to
the rumen. The kidney adjusts the ratio of urea to sodium in the medullary interstitium in favour of the
former, according to Meintjes and Engelbrecht (2004), and this may have an effect on urea
concentrations, or possibly under conditions of excess salt intake, the kidney adjusts the ratio of urea to
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sodium in the medullary interstitium in favour of the former. The current findings in sheep are consistent
with Meintjes and Engelbrecht's (2004) findings.

Blood serum electrolytes:

Minerals are essential for bodily fluid management, acid-base balance, and metabolic functions
(Milne, 1996). Data in Table (3) presented the effects of SW and zeolite supplementation on serum
electrolytes of Barki ewes.

The principal anion, chloride (Cl), balances sodium, potassium, and other cations. Cl deficiency is
rare and never accurse with salt in the diet or water (NRC, 2007). CI concentration was insignificantly
higher in control group than other to saline groups with values being 93.21, 98.53 and 94.08 mg/dl for
G1, G2 and G3, respectively. Following ingestion of high salty water, Na and CI ions can be excreted at
a faster rate due to (i) an increase in glomerular filtration rate and filtration fraction without a significant
change in renal plasma flow, (ii) a reduction in sodium chloride reabsorption in individual nephrons of
the sheep kidney, and (iii) an increase in water retention (Potter, 1968).

P and K concentrations significantly decreased in G2 (3.70 and 2.89 mg/dl) than other groups.
Zeolite group recorded the highest values of P and K (4.80 and 3.68 mg/dl, while control group recorded
4.45 and 3.62 mg/dl, respectively. The renin angiotensin system (RAS) regulates salt and water balance
by releasing hormones such as renin, angiotensin | and I, aldosterone, which controls sodium retention,
and arginine vasopressin (AVP), which regulates water reabsorption. When you eat too much salt, your
plasma osmolality rises, which exerts a negative feedback on aldosterone, lowering concentrations and
encouraging sodium excretion. Additionally, as plasma osmolality rises, so does water consumption and
osmoreceptors signal the pituitary gland to produce AVP. On the other side, Ca recorded the highest
value in G2 (13.3 mg/dl) followed by zeolite group (11.14 mg/dl), while the control group recorded the
lowest value (9.8 mg/dl). The same trend was also observed in Na concentration, whereas saline group
recorded the highest value (151.54 g/dl), then zeolite group (135.54 mg/dl), while the control group
recorded the lowest value (122.62 g/mdl).

Table (3): Effect of Treatments on blood minerals profile (mg/dl) of experimental groups

Group

ltem G1 G2 G3 +SE P value
Cl 93.21 98.53 84.08 1.72 0.28
P 4.452 3.70° 4.802 0.17 0.05
Ca 9.8° 13.32 11.142 0.31 0.03
K 3.62% 2.89P 3.68% 0.11 0.05
Na 122.62 151.54 135.54 4.75 0.12

a-b means within rows with different superscripts differ significantly (P<0.05).
Gl=ewes drank fresh tap water (control), G2=ewes drank saline well water, G3=ewes dank saline well water +
zeolite (6 %).

The above results are in harmony with that reported by El-Hawy (2013) who found that CI, Ca
insignificantly increased, Na significantly increased and P and K insignificantly decreased in Shami
goats drank saline water than others drank tap water. Also, Eltaieb (2006) found that Na concentration
significantly increased, while K concentration significantly decreased in Nubian goats with NaCl
concentration increased in drinking water. Silicon, aluminium, or sodium content of zeolite may also
have beneficial effects on calcium metabolism, therefore enhancing Ca and phosphorus (P) utilisation
(Leach et al., 1990 and Watkins and Southern, 1991).

On the other hand, Amer (1990) discovered that consuming saline water had no effect on Ca and Mg
levels in goats. Furthermore, Jaster et al. (1978) found that Ca and P levels in cows consuming saline
water were unaffected and remained generally steady (2500 ppm NaCl). According to zeolite
supplementation, Topark et al. (2016) reported that Ca significantly increased in lambs fed diet
supplemented with 2 and 3% Zeolite than control and 1% zeolite. They also found no differences in Na,
K and ClI, while P concentration was significantly decreased in lambs fed diet supplemented with 2%
zeolite. In dairy cows, Pconcentration did not affected by zeolite addition to ration, while Ca
concentration was significantly increased in cows fed ration supplemented with 200 g zeolite per cow per
day (Khachlouf et al., 2019).

286



Egyptian J. Nutrition and Feeds (2022)

Increased sodium and chloride ions in plasma following consumption of high saline water can be
excreted by (i) increased glomerular filtration rate and changes in renal plasma flow, (ii) reduced sodium
chloride reabsorption in individual nephrons and (iii) increased water retention (Digby et al., 2011).
Another powerful adaptive mechanism is the Na K ATPase enzyme, induced in the ilium, liver and
kidney after exposure to saline water (Mancarella et al., 2016). In its function, it increases the pumping
of sodium out of cells and in return the pumping of potassium into the intracellular space.

Aldosterone hormone:

Data presented in Figure (1), showed that aldosterone concentrations were affected by drinking SW.
Both G2 and G3 recorded 24.1 and 17.5% reduction in aldosterone concentration at 140 day of
pregnhancy compared to control ones. Consumption of a 13 % NaCL diet reduces aldosterone levels in
pregnant sheep by nearly twofold (Digby et al., 2008). Furthermore, high salt consumption has been
shown to regulate energy partitioning in sheep (Blache et al., 2007), including a direct effect on insulin
concentrations. Digby et al. (2008) also mentioned that high salt feeding during pregnancy is associated
with changes in circulating concentrations of insulin, leptin, and thyroid hormones, and that these
changes may have effects on the offspring, and that changes in maternal thyroid hormone concentrations
can affect birth weight.

The present results are in harmony with Digby et al. (2008), who found similar results in Merino
ewes, whereas Shaker et al. (2008) reported similar results with Barki lambs. This increase in
aldosterone concentration compared to 0 time might be related to the increased salt content in the water
Shaker et al (2008). In addition, Vosooghi-Postindoz et al. (2018) looked at how drinking SW affected
the aldosterone hormone in Baluchi lambs. They discovered that when lambs drank water with a high
TDS concentration (8000 mg/L) compared to lambs drank water with a low TDS concentration (400
mg/L), aldosterone concentration reduced insignificantly. Furthermore, aldosterone concentrations were
lower in the SW groups than in the tap water groups, according to El-Bassiouny (2013) on shami goats
and Abou-hashim (2015) on lamb rams.

# day 0 &iday 140
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Figure (1): Aldosterone hormone (ng/dl) of different groups during experimental period.

Gl1=ewes drank fresh tap water (control), G2=ewes drank saline well water, G3=ewes dank saline well water + fed zeolite (6 %).

Ultimately, a high-salt diet causes a drop in aldosterone hormone levels, which reduces sodium
reabsorption and increases sodium excretion. If the consumption of fresh water is adequate to maintain a
salt and water balance, high salt intake did not cause a change in AVP concentration (Cowley et al.,
1986).
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CONCLUSION

From our results, we can conclude that, the addition of zeolite at a level of 6 % to the diets of Barki
ewes could be an attempt to reduce the negative effect of drinking SW on liver and kidney as well as
minerals and aldosterone profiles.

REFERENCES

Abou-hashim A. H. Fatma (2015). Homeostatic responses of sheep to salinity and heat stress conditions.
Ph.D. Thesis, Fac. Agric., Cairo Univ., Egypt.

Amer, M. M. (1990). Amelioration of heat stress in lactating goats. M. Sc. Thesis, Fac. of Sci., Ani
Shams Univ., Cairo, Egypt.

Assad, F. and El-Sherif, M.A. (2002). Effect of drinking saline water and feed shortage on adaptive
responses of sheep and camels. Small Rumin. Res., 45: 279-290.

Blache, D.; Grandison, M.J.; Masters, D.G.; Blackberry, M.A. and Martin, G.A. (2007). Relationships
between metabolice systems and voluntary feed intake in Merino sheep fed a high salt diet. Aust. J.
Agric. Res., 47: 544-550.

Cowley AW, Skelton M.M. and Merrill D.C. (1986). Osmoregulation during highsalt intake: relative
importance of drinking and vasopressin secretion. Americ. J.Phys. 251: 878-886.

Digby ,S. N.; Masters, D. G.; Blache, D.; Blackberry, M. A.; Hynd, P. I. and Revell, D. K. (2008).
Reproductive capacity of Merino ewes fed a high-salt diet. Anim,, 29: 1353-1360.

Digby, S. N., Chadwick M. A. and Blache D. (2011). Salt intake and reproductive function in sheep.
Anim., 5(8): 1207-1216.

Duncun, D. B. (1955). Multiple range and multiple f tests. Biometrics, 11:1-42.

El-Bassiony, M. F. (2013). Productive and reproductive responses of growing Shami goat Kids to
prolonged saline conditions in South Sinai. Ph. D. Thesis, Fac. of Agric., Cairo Univ., Giza, Egypt.

El-GHarbi, W. M.; Sourour A. and Ben Salem H. (2015). Effects of water Salinity on milk Production
and Several blood constituents of Barbarine Sheep in a Semi arid Climate. Inter. Res. J. of Earth Sci.,
3(4): 1-4.

El-GHarbi, W. M.; Sourour A. and Ben Salem H. (2015). Effects of water Salinity on milk Production
and Several blood constituents of Barbarine Sheep in a Semi arid Climate. Inter. Res. J. of Earth Sci.,
3(4): 1-4.

El-Hawy, A.S. (2013). Reproductive efficiency of Shami goats in salt affected lands in South Sinai.
Ph.D. Thesis, Fac. Agric., Ain Shams Univ., Egypt.

Eltayeb, E. E. (2006). Effect of salinity of drinking water and dehydration on thermoregulation, blood
and urine composition in Nubian goats. Ph. D. Thiess, Fac. Vet. Med. Khartoum Univ.

Gawish H. A.; Abdalla E. B.; EI-Sherbiny A. M.; Hammam A. H. and El-Hawy A. S. (2013). Effect of
eco-saline system on some hematological and biochemical parameters in Damascus goats under semi-
arid conditions. Egyptian J. of Basic and App. Phys., 13: 1, 135-156.

Godwin, I.R., Williams, V.J., 1986. Effects of intraruminal sodium chloride infusion on rumen and renal
nitrogen and electrolyte dynamics in sheep. British J. Nut., 56: 379-394.

Hecht, K. (2010). Clinoptilolite-zeolite and montmorillonite minerals rich in SiO2: What are they? What
can they achieve? Why are they so important for human health? Application of natural zeolites in
medicine and cosmetology — ZEOMEDCOS. SWB, Baku-London. pp. 7-45.

Ivkovic, S., Deutsch U., Silberbach A., Walraph E. and Mannel M. (2004). Dietary supplementation
with the tribomechanically activated zeolite clinoptilolite in immunodeficiency: effects on the
immune system. Adv. Ther. 21, 135-47.

Jaster E.H., Schuh J.D. and T.N. Wegner (1978). Physiological effects of saline drinking water on high
producing dairy cows. J. Dairy Sci. 61, 66-71

288



Egyptian J. Nutrition and Feeds (2022)

Kaneko, J. J. (1989). Clinical biochemistry of domestic animals. 4th ed. Academic Press, Inc., USA.

Kearl, L. C. (1982). Nutrient requirements of ruminants in developing countries. Int. Feedstuffs Inst.,
Utah, US A.

Khachlouf, K., Hamed, H., Gdoura, R. and Gargouri, A. (2019). Effects of dietary zeolite
supplementation on milk yield and composition and blood minerals status in lactating dairy cows. J.
Applied Anim. Res., 47(1): 54-62.

Leach, R.M.; Brenda, S.; Heinrichs, B.S. and Burdette, J. (1990). Broiler chicks feed low calcium diets.
1. influence of zeolite on growth rate and parameters of bone metabolism. Poultry Science, 69: 1539-
1543. DOI:10.3382/ps.0691539

Mahgoub, O.; Kadim, I. T.; Tageldin, M. H.; Al-Marzooqgi, W.; Khalaf, S. Q. and AmbuAli,
A., (2008). Pathological features in sheep fed rations containing phenols and condensed tannins. J.
Anim. and Vet. Advance. 7, 1105- 1109.

Mancarella S., Orsini F., Van Oosten M., Sanoubar R., Stanghellini C., Kondo S., et al. (2016). Leaf
sodium accumulation facilitates salt stress adaptation and preserves photosystem functionality in salt
stressed Ocimum basilicum. Environ. Exper. Bot. 130, 162-173.

Meintjes R.A. and Engelbrecht H. (2004). Changes in the renal handling of urea in sheep on a low
protein diet exposed to sa-line drinking water. Onderstepoort J. Vet. Res. 79, 165-170.

Milne, D.B. (1996). Trace elements. In: Tietz Fundamentals of Clinical Chemistry. (Eds. Burtis, C.A.
and Ashood, E.R.), pp. 485-496.

Nicoll, D, McPhee, S, Pignone, M (2004). 'Pocket Guide to Diagnostic Tests.' (McGraw-Hill: NY, USA).

NRC (2007) 'Nutrient requirements of small ruminants, sheep, goats, cervids, and new world camelids',
National Res. Council, Washington, DC.

Potter, B.J. (1968). The influence of previous salt ingestion on the renal function of sheep subjected to
intravenous hypertonic saline. J. Phys. 194:435-455.

Preeti, N. K.; Kundu S.S. and Amit S, (2018). Effect of saline water on rumen fermentation and serum
profile in Murrah male calves. Indian J. Anim. Res., 52 (1): 65-71.

Robert, M. K.; Anibal, J. P.; Alan, G. S.; Glenn, C. D. and Joe, D. W. (1992). Influence of saline water
on intake, digesta kinetics, and serum profiles of steers. J. Range Manage. 45: 514- 518.

SAS (2004). SAS User’s Guide: Statistics. Release 9.1. SAS Institute Incorporated., Cary, North
Carolina.

Shaker, Y.M.; Abou El-Ezz, S.S. and Hashem, A.L. (2008). Physiological performance of Barki male
lambs fed halophytes under semi-arid conditions. J. Agric. Sci. Mansoura Univ., 33 (9): 6393-6408.

Sherwood, L. (1997). Human Physiology: From Cells to Systems. Wadsworth Publishing Company,
London, UK.

Toprak N.N., Yilmaz A., Oztiirk E., Yigit O. and Cedden F. (2016). Effect of micronized zeolite addition
to lamb concentrate feeds on growth performance and some blood chemistry and metabolites. South
African J. of Anim. Sci., 46(3): 313-320.

Vosooghi Postindoz, V., Tahmasbi A., Naserian A.A., Valizade R. and Ebrahimi H. (2018). Effect of
Water Deprivation and Drinking Saline Water on Performance, Blood Metabolites, Nutrient
Digestibility,and Rumen Parameters in Baluchi Lambs. Iranian J. of App. Anim. Sci., 8(3), 445-456.

Watkins, K. L., and L . L . Southern, 1991. Effect o f dietary sodium zeolite A and graded levels o f
calcium on growth, plasma, an d tibia charac-teristics of chicks. Poultry Sci. 70:2295-2303.

289



El-Hawy et al.

Jaall sl G ydd) pla 8 Aa glall Slgal i mall B ) zladll aal) il gSal 2 gl gl Cpasail)

305t 5 pala T sne 3 e e Ty gla Sjallae sdaa Zdae o 08 caas T glall asa daal
s Sl o] il g sng S pe ) 5] 5 () LY dund!

e ot st e drala Aol ) S ] LY a2

e o AL, Lt 0 ] ) gl

2 (4 aadin) Cun eline o sin Adadlaay wllall elall oy 3l (85l el L aall i sSe e ) Al Sl Cangs
& cw 10) bt atcw 3 ) Ll pde Crad (as 1,4i31,8) 035 Lo sin (ﬁm 3-2 ) Ap dand 30 Al Al
C_uy_ﬂ)n Aﬁl.m\ <l La.u_\ cﬂ.d\ sl )l 4;.34.: 4:\.IL\M 4:__54.;.«“ (ALT AST) 2Kl g.:LAJ)J\ )45).\ aJLU C_Lul\ g_l‘)gJa\
Ol S5 sl 585 g LS Anlall e sanall IS 5 ZAIE e ganall 3 e 51 02 S 55 Galia) ) G
8L ) stuadll 38 55 Ja g Adadliall 5 AN Cle ganally 45 jlia 4ilill de ganall (& <l 58 )l ) Cua mllall oLl u);hb}m
il Gle seaall jiliay/anle 370 54.8 54.45 a8 u\SJMU\meMdeu\}AhLA\mM\@M}M
Se (Ulwyaale 3.68 5 3.62) Al 5 Aol Ao sandll A Lisine asedisdl 3€ 5 35 WS i ) e 3l 230
13.3) 2l G sanall b o sl 58 5 sina kil 5 (ilamsst/pake 2.89) 585 J81 Al Ao sanall s cym 6 i
oSy (Jilsasy/pale 9.8) 385 B Alailial Ao panall il Lty (Uilsasy/pale 11.14) ZEN Ao panall 5 (ilss/pale
Aajlall A selaall &y gine e o3y (s i saV) (55058 5 sinss sy )0 5 o503 gacll 38 55 8 Ay gina e 330
6 e J81 A0 A sanall a5 0¥ 5o 5l Ao sana o
el Ll il 3 jlall HUEY) QW 046 Ay B Qe V) 3ihe ) Y g 3l Alaly Al 50l o 5 AL ) (e
i s () ga s 5 Aianal) jualiall 3€ 55 e S IS 5 Y

A L 5| S ey il | pellall Lol il | aLic YT AN CilalSl

290



