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Introduction 

Meskit (Prosopis juliflora), is a member of family 

Legumi nosae, native to Peru, Chile and Argentina and has 

spread to central and North America. Meskit had been 

introduced to many arid zone countries, with low rainfall, 

including Oman, to combat desertification. Although, it 

tolerates moderate draught and salinity to yield well under 

these adverse growing conditions and livestock consume its 

pods, the tree is invasive to natural rangeland and regarded as 

a weed. Kidney and liver are important organs in body which 

have vital role in body detoxification.  

The liver is the largest gland in body which can produce 

serum protein and bile [1]. Disorders in liver functions cause 

many diseases and syndromes in body, such as, icterus, ascites 

and edema. Dysfunction of kidney can cause uremic 

syndromes [2],[3]. Because the liver and kidney can be 

exposed to toxins, this may damage their tissues [4]. 

Ruminants that graze or browse toxic plants have adapted 

rumen organisms that detoxify many, but not all secondary 

metabolites [5], [6]. However, the detoxification process may 

cause adverse effects in ruminants as a consequence of 

increased enzymatic demand in the liver, kidney, gut mucosa 

and other tissues [7].  

Meskit pods are becoming an increasingly important 

source of energy and protein in animal nutrition especially in 

arid   regions. In  various  regions  of  the  world  (particularly  

where  animals  are  raised  on  natural  range  grazing  in  the  

tropics), it is customary to  feed  low-quality  non-

conventional  feeds  such  as  agricultural  by-products.  These  

feeds  usually  contain  high  fiber  and  unbalanced  mineral  

and  vitamin content. They  may  also contain  plant  

secondary  compounds,  such  polyphenols  (including  

condensed  tannins)  and  saponins  that  may  have  anti-

nutritional  effects  [8].  Anti-nutritional  substances  may  also  

affect  lipid  metabolism  by  regulating  excretion  of  bile  

acids  and  by  inhibiting  the  activity  lipase  in  the      

digesta  [9]. 

Meskit  pods  contain  cytotoxic  alkaloids  that  may  

cause  intoxications  to  cattle,  horses,  sheep  and  goats  in  

diets  constituents  of  high  levels  of  pods  (>50  %).  

Problems  have  been  observed  in  Peru,  Brazil  and  USA  

[10], [11].  Poisonings  were  also  recorded  from  pods  eaten  

after  exposure  to  rain  [12]. [13] reported that feeding low 

quality non-conventional feeds containing anti-nutritional 

factors for relatively long periods might produce subtle 

negative effects on the physiology and chemistry of the 

digestive system and blood parameters which might negatively 

affect sheep health and make them more susceptible to 

diseases. 

 Histopathological  studies  revealed  degenerative  

changes  in  renal  tubules,  rarefaction  of  lymphoid  tissue  

and  necrotic  lesions  in  the  liver [14].  

The current study was conducted to investigate any effect 

of incorporating raw or processed Meskit pods as main 

ingredient on the serum biochemical values and the 

histopathology of kidney and liver of Omani sheep. 

Materials and methods 

Meskit pods collection and processing 

Dry Meskit pods were collected during the fruit 

production season and stored in a cool dry shed. The pods
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ABSTRACT 

An experiment was conducted to study the effects of incorporating raw or processed 

Meskit pods on histopathology of kidney and liver  of sheep. Twenty-four Omani 

sheep were fed one of four diets: Rhodes grass hay (RGH) plus commercial concentrate 

(CC); RGH plus raw Meskit pods based diet (RMP); RGH plus roasted Meskit pods 

based diet (ROMP); RGH plus soaked Meskit pods based diet (SMP) for 84 days. 

Histological and serum biochemical analyses were used to assess sheep health. Animals 

were slaughtered and kidney and liver tissue samples were collected. The microscopic 

results showed that, incorporating raw, roasted or soaked pods to level of 50% of 

formulated rations resulted in n o  histological changes in kidney and liver tissues and 

most serum biochemical values were similar among the treatments. In general, feeding 

formulated rations based on raw or processed Meskit pods did not cause histological 

changes in kidneys or livers of Omani sheep even at high intake. 
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 were then chopped to lengths of 0.5- 1.0 cm to ensure 

thorough soaking and roasting. Meskit pods were roasted at 

150
о
C for 30 minutes using a locally-made roasting device 

made up of a 40 kg steel container rotated by an electric motor 

and heated by gas flame. Ten kg of chopped pods were added 

to a 30 litre capacity buckets containing 20 liters of tap water. 

The mixture was left for 24 hours with frequent manual 

stirring. The pods were washed and allowed to dry for 2 days 

under the sun with frequent turning over. The Prosopis pods 

concentrates were formulated and pelleted in diet made of 500 

g/kg ground Meskit (Prosopis juliflora ) pods, 240 g/kg wheat 

barn, 200 g/kg barley, 50 g/kg fish meal and 10 g/kg of salt. 

Feeding trial 

Twenty four 10 months-old Omani intact male sheep with 

average live weights 27.3 (±0.5) kg were used in feeding trial 

for 84 days. Experimental animals were kept at research farm 

of Sultan Qaboos University and were subjected to routine 

animal health management practices. They were weighed, 

drenched with Ivermectin, vaccinated against small pox and 

divided into four groups with similar average body weights. 

Lambs were randomly assigned to receive one of the four 

dietary treatments (Table 1) with six animals per treatment in 

a completely randomized design (CRD) assignment. Animals 

were adapted for 2 weeks before starting the experiment. Each 

pen was provided with feed trough and a water container, and 

feed was offered once daily. 

Serum biochemistry analysis 

Two  blood  samples  from  each  animal  were  collected  

by jugular venipuncture into plain (serum) and EDTA  

vacutainers  tubes  (Becton  Dickinson,  USA)  on  day  0  and  

at the end of  the  feeding  period.  The  blood  tubes  of  all  

animals  were  centrifuged  for  serum  separation  at  2700  

rpm  for 10 minutes. The  separated serum  samples  were  

transferred  into  5  ml  vials  and  frozen  at  -20  °c  until  

serum  chemistry  studies.  The serum biochemistry 

parameters were determined using a CX7/CX7 serum 

chemistry analyzer (Synchron; Beckman, USA). These  

parameters  were:  total  serum  protein  (TP), glucose (GLU), 

blood urea nitrogen (BUN), gamma-glutamyltransferase 

(GGT), aspartate aminotransferase (AST)  and  Alanine 

Aminotransferase  (ALT).  

Preparation of samples for histopathology 

After the animals were slaughtered, the kidney and liver 

tissue samples were collected and samples were fixed in 10% 

formalin and transmitted to histological laboratory of 

department of animal and veterinary sciences of Sultan 

Qaboos University. Then the samples passage for dehydration 

infiltration and immersion by autotechnicon (JUNG 

HISTOKINET 2000 Leica) equipment. Samples were 

embedded in solid paraffin. The paraffinized blocks were 

sectioned by microtome (JUNG HISTOCUT 820 Leica) in 0.7 

micrometer diameters. The sections were stained by H & E 

staining. The images from slides were captured with the 

digital Olympus camera (DP12) and light fleurcent 

microscope (BX60). 

Data analysis 

Analysis  of  variance  procedure  [15],  was  made  to  

evaluate  the  effect  of  commercial  concentrate,  raw,  

roasted  or  soaked  Meskit  pods  based  diets  on serum 

biochemistry parameters and feed intake  using  [16]  package.  

Significant  differences  between  treatments  means  were  

assessed  using  the  least  the Tukey's Multiple Range Test.  

The  interaction  between  the  treatments  were  excluded  

from  the  model  when  not  significant  (P>0.05). 

Results and Discussions 

Chemical composition of the feeds 

The  Meskit  pods  based  concentrate  feeds  mainly  

contained  50%  of  Meskit  pods,  24%  of  barley,  20%  of  

wheat  bran  and  5%  of  ground  sardine  (Table  1).  Similar  

ingredients  have  been  used  in  previous  experiments  but  

have  been  offered  as  a  totally  mixed  ration  [17].  The  

animal  in  those  experiments  was  able  to  select  a  feed  

and,  therefore,  avoided  some  of  the  unpalatable  

ingredients.  The  chemical  composition of  Meskit  pods  in  

the current  study  was  comparable  with  finding  of  

Mahgoub  et  al.,  (2005)  who  reported  that   Prosopis  pods  

contained  127 g/kg  CP,  254  g/kg  CF, 26  g/kg  EE  and 48 

g/kg  ash.  This  shows  that  Meskit  (  Prosopis  juliflora  )  

pods  are  ideal  livestock  feed  compared  to  most  available  

feed  resources.  It  is  relatively  high  in  protein  content  and  

hence  if  incorporated  into  animal  feeds;  it  will  improve  

growth  and  productivity  of  livestock.  Other  studies  have  

also  shown  that  Prosopis  pods  are  a  good  source  of  

protein  and  energy,  with  12-14%  crude  protein          

content  [18]. 

Serum biochemistry 

The level of serum iron were significantly lower (P<0.05) 

in sheep fed SMP based diet (Table 3) compared to the other 

at the end of the feeding trial. Blood glucose levels were lower 

(P<0.05) in all experimental animals at the end of the trial 

(P<0.001). Blood urea nitrogen levels were lower in animals 

fed SMP based diet at the end of the feeding trial. The levels 

of total protein were significantly higher at the end of 

experiment for all animals groups at the end of the trial. Level 

of gamma glutamyl transpeptidase (GGT) was not 

significantly affected by diet. The level of Alkaline phospatas 

(ALP) declined significantly (P<0.001) by the end of the trial 

for all groups of diet. SMP diet group had significantly lower 

(P<0.05) Aspartate amino transferase (AST) level than the 

other groups. The level of alanine amino transferase (ALT) 

were higher in animals fed the SMP based diet and CC 

(P<0.05) by the end of the trial however, the levels of GGT 

were not significantly affected by diet. 

There were significant effects of both the treatments and 

the time of blood sampling on glucose levels with commercial 

concentrate groups had the highest at the beginning of the 

experiment mainly because of highly nutritive value and SMP 

group had the lowest at the end of the experiment which is 

also an indication that Meskit pods based diets fed animals 

had been on a good nutritional regime. Meskit pods apparently 

contained sufficient levels of dietary protein as indicated by 

the chemical analyses. However, greater proportions of 

nitrogen may be lost in feces and therefore, not been available 

for body metabolism which is consistent with the Meskit pods 

based diet having lower BUN values at some stages of feeding 

trial. Generally BUN tends to be lower in ruminants with diets 

low in protein or with severe liver disease ([18] but in this 

case the levels of crude protein in the formulated diets were 

relatively high and comparable of the commercial concentrate 

which explains the similarity of blood urea for all the 

experimental animals. Most plasma enzymes come from 

different tissues of animal. Its activity level had a relation with 

metabolism and functional status of certain organs.  
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Body's ability to adjust and adapt depends on the function 

of tissues and organs largely [20] Concentrations of its 

enzymes alanine amino transferase (ALT), aspartate amino 

transferase (AST), alkaline phosphatase (ALP) and gamma 

glutamyl transferase (GGT) are those conventionally used for 

diagnosing hepatic damage. Liver enzymes such as ALT, 

which is a liver specific hepatocellular enzyme released by 

hepatocellular  was both effected by diet and time of bleeding 

with ROMP diet group had the highest at the start of the 

feeding but dropped at the end. However, GGT, were similar 

in all experimental animals. This indicates that livers of these 

animals have not been affected by the anti-nutritional factors 

in the diets which is in contrast with reports that such 

compounds cause animal tissue damage [21], [22] which 

might be because of low feed intake in both the RMP diet and 

SMP diet groups, and the roasting treatment could help 

reducing the affects of the anti-nutritional factors such as 

phenol and alkaloids compounds. 

Minerals play an important role in the regulation of body 

fluids, acid base balance and metabolic process [23]. 

Regarding to calcium concentration in the plasma, the 

results showed that MPBDs fed groups had non-significant 

effect in lowering the mean value compare with CC fed group. 

With Meskit pods accounting for 30% of concentrate diet of 

cattle there was no effect blood glucose, calcium, phosphorus, 

copper, zinc and iron levels in the blood [24]. These results 

were confirmed for hemoglobin, blood calcium and 

phosphorus levels for bullocks fed Prosopis juliflora pods up 

to 45% DM of their diet [25]. 

Histopathology of liver  

The liver is a large gland in digestive system. It is storing 

nutrient material to absorb from small intestine as glycogen. 

Additionally, the liver produces plasma protein and 

Table 1. Proportional and chemical compositions of ingredients used in the diets 
 

Ingredient 

Level 

in 

 diet 

% 

DM  

% 

DM% 

CP Ash ADF NDF EE GE 

(kj/g) 

Meskit pods 50 91.85 10.45 1.98 8.12 43.21 1.53 18.53 

Wheat bran 24 90.32 14.51 3.25 12.54 44.78 3.44 18.87 

Barley grain 20 93.87 14.92 1.97 7.91 43.41 1.55 15.86 

Dried sardines 5 91.42  65.71 26.74 6.54   4.12 4.60 15.64 

Salt 1   96.0 0 0 0 0 0 0 

DM= dry matter; CP: Crude protein; ADF: Acid detergent fibre; NDF: Neutral detergent fibre;  

EE: ether extract; GE: Gross energy  

 

Table 2. Feed intake (kg)  of  Omani  sheep  fed  diets  containing  raw  of  processed  Meskit  pods 
 Type  of  diet Effect   

of  diet 

CC RMP ROMP SMP SEM  

Numbers  of  animals    6   6   6   6   

Days  of  experiment 84 84 84 84   

Total  hay  intake   43.36 43.10 39.40 40.58 1.002 NS 

Total  concentrate  intake  40.11a 26.99  b 36.70  a 28.50  b 1.389 *** 

Total  feed  intake   83.47  a 70.10  b 76.11  a,b 69.10  b 1.833 ** 

CC: Commercial concentrate;  RMP:  Raw  Meskit  pods  based  diet;  ROMP:  Roasted  

    Meskit  pods based  diet;  SMP:  Soaked  Meskit  pods  based  diet;β:  SEM:  Standard  error  

    of  means;  *:  p<0.05;   **:  p<0.01;   ***:  p<0.001;  NS:  Non  significant. 

 

Table  3. Serum biochemistry values in Omani sheep fed diets based on raw, roasted, or soaked Meskit pods based diets at 

the start and end of the experiment 
  Parameter          

                                    

CC RMP ROMP SMP S.E.M p-value Sig. 

Start End Start End Start End Start End  Diet Time 

Ca (mg/dL) 9.50 9.67 10.12 9.33 9.83 10.00 8.85 9.2 0.12 NS <0.05 

P (mg/dL) 7.93 8.92 8.62 9.57 8.98 8.48 8.32 9.10 0.32 NS NS 

Mg (mEq/dL) 2.45 2.48 2.72 2.50 2.55 2.58 2.23 2.38 0.04 NS NS 
Iron (µg/dL) 198.67 163.17 168.33 210.00 161.50 217.50 138.67 197.67 8.12 <0.05 NS 

Glucose (mg/dL) 76.33 15.00 70.50 16.83 69.17 15.17 63.00 29.00 2.78 <0.05 <0.001 

Urea (mg/dL) 25.67 34.17 29.17 35.83 33.67 37.50 27.67 39.67 1.78 NS <0.05 

Creatinine (mg/dL) 0.74 0.86 0.67 0.77 0.74 0.82 0.70 0.84 0.02 NS NS 
Albumin (g/dL) 1.50 1.57 1.52 1.48 1.52 1.67 1.27 1.57 0.03 NS <0.001 

Total protein (g/dL) 5.85 6.50 6.15 6.15 6.25 6.53 5.28 6.25 0.09 NS <0.05 

Creatine (mg/dL) 287.07 141.08 193.93 260.78 342.38 181.27 189.45 176.10 18.91 NS NS 

AST (mg/dL) 90.00a,b 88.50 96.33 a,b 110.33 106.83 a 103.50 73.33 b 99.00 3.74 <0.05 <0.05 

GGT (mg/dL) 60.67 55.50 72.00 49.00 67.00 57.00 54.67 56.17 1.86 NS NS 
ALT (µg/L) 297.33 a,b 126.00 c 291.17 a,b 210.00 d 355.33 a 177.00 225.33 b 151.67 11.18 <0.05 <0.001 

CC: Commercial concentrate; RMP: Raw Meskit pods based diet; ROMP: Roasted Meskit pods based diet; SMP: Soaked Meskit pods based diet: 

SEM: Standard error of means,*: p<0.05;  **: p<0.01;  ***: p<0.001; NS: Non significant, on the same row with same superscripted letter do not 

differ significantly (p>0.05). 
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detoxifying exotic toxin. Therefore, hepatocytes are very 

active cells with euchromatin nucleus and eusinophilic 

cytoplasm. The liver has capillary plexus as the sinusoid. The 

hepatic sinusoids are facilitating rapid transportation of 

material between blood and hepatic tissue. [26]. Due to 

hepatocytes are exposing directly to blood materials exits in 

blood; it can be effect on hepatocytes. Some of the plant 

secondary products in these feeds may have anti-nutritional 

effect. Besides reducing protein and carbohydrate digestibility, 

they could be have direct effect on the structure and function 

of body essential organs such as the digestive tract, kidneys 

and liver resulting in tissue damages and system malfunction. 

Hepatocytes of the liver of sheep which fed with the high 

amount of Meskit pods did not show pyknotic nucleus, 

degeneration or necrosis hepatocyes. Also, there was no 

serious damage in the hepatic tissues of animals which 

received processed Meskit pods (Figure 2), and it is supported 

by [27] who reported that sheep fed raw or processed Meskit 

pods based diets did not show signs of disease such as 

diarrhea, constipation or anorexia. This is could be mainly due 

to roasting treatment for the ROMP based diet and the low 

concentrate intake for the other formulated diets and also it 

might be due to genetic diseases resistance in of the Omani 

sheep which have been naturally selected over generations for 

survival and ability to utilize low quality feeds. 

Histopathology of kidney 

The kidney is important organ for detoxification and 

filtration of blood from the metabolites which are produced in 

the metabolic activity of cells. Also kidney is able to detoxify 

the toxins which enter directly to body. This resulted kidney 

expose to the toxins directly, therefore, maybe it can cause 

serious damages on the kidney tissue [26]. Findings of this 

research showed that incorporating raw or processed Meskit in 

the ration did not cause any serious damage to kidney tissue 

such as degeneration of proximal convoluted tubule (PCT) 

cells, distal convoluted tubule (DCT) cells, congestion or 

hemorrhage. There were also no necropsy changes in kidney 

structure (Figure1). 
 

Figure 1. Micrograph from sections of sheep's kidneys fed 

(CC) commercial concentrate,(RMP) raw, roasted 

(ROMP) or soaked (SMP) Meskit pods based diets  

(magnification 10000-25000X) 

 

Figure 2. Micrograph from sections of sheep's livers 

fed (CC) commercial concentrate, (RMP) raw, roasted 

(ROMP) or soaked (SMP) Meskit pods based diets 

(magnification 10000-25000X) 
The levels of urea and creatinine were similar within the 

groups which indicated that there was no significant effect of 

Meski pods based diets on the kidney. 

Urea and creatinine are the two main nitrogenous 

compounds eventually excreted by kidney. Accordingly, any 

change of their concentration would reflect impaired 

glomerular filtration and/ or insufficiency of renal tubules 

[28]. In current study the level of urea and creatinine were 

similar within the groups which indicated that there was no 

significant effect of Meski pods based diets on the kidney. 

Furthermore, urea is the major nitrogen- containing metabolic 

product of protein catabolism accounting for more than 75% 

of the non- protein nitrogen excreted. Also, production is also 

too dependent on several non- real variables such as a diet and 

hepatic synthesis [29]. 

Ruminants that graze or browse on toxic plants have 

adapted rumen organisms that detoxify many, but not all 

secondary metabolites [5], [30]. However, the detoxification 

process may cause adverse effects in ruminants as a 

consequence of increased enzymatic demand in the liver, 

kidney, gut mucosa and other tissues [31]. However, in the 

current study , there was no a consequence of increased 

enzymatic level in the lever, or kidney (Table 3) which 

indicated that incorporating raw or processed Meskit pods up 

to 50% in diets did not cause harmful effect on histopathology 

of the liver and kidney of Omani sheep.   

Conclusion 

The results of this research showed that incorporating of 

raw, roasted or soaked Meskit pods up to 50% in the rations 

did not cause any serious damage in kidney or liver tissues of 

Omani sheep. This is could be mainly due roasting treatment 

for the roasted Meskit pods based diet and the low concentrate 

intake for the other types of Meskit pods based diets and also 

it might be due to genetic diseases resistance in of the Omani 

sheep which have been naturally selected over generations for 

survival and ability to utilize rangeland low quality feeds. 

Acknowledgment  

The authors would like to thank Mrs. Abeer Al-

Hamrashdi of the Animal and Veterinary Sciences, Sultan 

Qaboos University for providing technical help. This study 

was funded by Sultan Qaboos University, project No. 

1G/AGR/ANVI/12/02. 

CC RMP 



         Said Al-Khalasi et al./ Elixir Hor. & Sig. 92 (2016) 38753-38757 38757 

References 

[1] Junqueira  L, Carneiro  J.Basic  Histology:  Text  & Atlas. 

[2] McGraw Hill, tenth edition, New York, USA, 2003. 

[3] Pearson, E. Diseases of hepatobiliary  system  in :  Smith  

Large animal  internal  medicine,4th edition,  Mosby  

Elsivier,United  State, 2009.893. 

[4] Divers T.J. Acute renal failure in :  Smith  Large  animal 

internal medicine, 4th edition, Mosby Elsivier,United 

State,2009, 925-928. 

[5] Kumar R, Singh M. Tannins: their adverse role in 

ruminant nutrition. J Agr Food Chem 1984; 32:447-453. 

[6] Carrlson JR, Breeze RG. Ruminal metabolism of plant 

toxins with emphasis on indolic compounds. Journal of 

Animal Science1984; 8:1040-1049. 

[7] Cheeke PR. Toxicity and metabolism of  pyrrolizidine 

alkaloids. Journal of Animal Science 1988; 66: 2343-2350. 

[8] Van Soest P. Nutritional ecology of the ruminant. second 

edition. Cornell University Press, London 1994. 

[9] Kumar V, Elangovan AV, Mandal AB, Tyagi PK, Bhanja 

SK, Dash BB. Effects of feeding raw or reconstituted high 

tannin red sorghum on nutrient utilization and certain welfare 

parameters of broiler chickens. British Poultry Science 2007; 

48(2):198-204. 

[10] Longstaff, M. and J.M. McNab. The inhibitory effects of 

hull polysaccharides and tannins of field beans (Vicia faba.) 

on the digestion of amino acids, starch and lipid and on 

digestive enzyme activities in young chicks. Br. J. Nutr., 1991, 

65: 199-216. 

[11] Tabosa, I.M., Riet-Correa, F., Barros, S.S., Summers, 

B.A., Simões, S.V.D., Medeiros, R.M.T. and Nobre, V.M.T. 

Neurohistologic and ultrastructural lesions in cattle 

experimentally intoxicated with the plant Prosopis juliflora. 

Vetinary Pathology, 2006,43,695-701 

[12] Silva, A.m.m., A.r. Silva, A.m. Pinheiro, S.r.v.b. Freitas, 

V.d.a. Silva, C.s. Souza, J.b. Hughes, R.s. El-Bachá, M.f.d. 

Costa, E.s. Velozo, M. Tardy, and S.l. Costa. "Alkaloids from 

Prosopis Juliflora Leaves Induce Glial Activation, 

Cytotoxicity and Stimulate NO Production." Toxicon 49.5 

.2007, 601-14. Print.  

[13] Gohl, B. O.. Tropical Feeds, FAO Rome,1975, p. 210. 

[14] Mahgoub O, Kadim IT, Johnson EH, Srikandakumar A, 

Al-Saqri NM, Al-Abri AS . The use of a concentrate 

containing Meskit (Prosopis juliflora) pods and date palm by-

products to replace commercial concentrate in diets of Omani 

sheep. Animal Feed Science and Technology. 2005;      

120:33–41. 

[15] Misri J, Vihan VS, Kumar A . Toxicity studies on 

Prosopis julifora in goats-haematobiochemical and 

pathological profile. Indian J Anim Sci, 2004 73, 349-352. 

[16] Ott,  L. Analysis  of  variance  in  some  standard  

experimental  designs  .In  :  Introduction  to  Statistical  

Methods  and  Data  Analysis .1993. (pp.  842  –  928).  

Belmont,  CA:  Duxbury  Press. 

[17] SAS User’s Guide:  Statistics, Version 9.  SAS Institute 

Inc., Cary, NC, USA,2001. 

[18] Mahgoub O, Kadim IT, Tageldin MH, Al-Marzooq  WS, 

Khalaf SQ, Ambu Ali A. Clinical profile of sheep fed non- 

conventional feeds containing phenols and condensed tannins. 

Small Ruminant Research 2008; 78:115–122. 

[19] Wood, C.D., Matthewman, R., & Badve, V.C. A Review 

of the Nutritive Value of Dry Season Feeds for Ruminants in 

Southern Rajasthan, India. BAIF and  NRI, 2001. 

[20] Meyer, J.,  Harvey,  W.  Veterinary  Laboratory  

Medicine,  Interpretation  and  Diagnosis  (3rd  ed.).  

Saunders, USA, 2004 

[21] Shi-Gang Y, Hai-Ying L, Chao F, Chong-Kai Q, Wu-Jun 

L. Effect of Early Weaning on Biochemical Indicator in 

Serum of Xinjiang Local Sheep Breeds in China. J. of Animal 

and Veterinary Advances Journal of Animal and Veterinary 

Advances. 2010;9:2659–64. 

[22] Adedapo AA, Adegbayibi AY, Emikpe BO. Some 

clinico-pathological changes associated with the aqueous 

extract of the leaves ofPhyllanthus amarus in rats. Phytother. 

Res. Phytotherapy Research. 2005;19:971–6. 

[23] Milne, D. B. . Trace elements. In: Tietz Fundamentals of 

clinical chemistry. Burtis, C. A. and Ashwood, E. R. (Eds.) 

4th Edition, 1996; 485- 496. 

[24] Tabosa,  M.,  Souza,  C.,  Graca,  L.,  Barbosa-Filho,  M.,  

Almeida,  N.,  &  Rie  Correa,  F.  (2000).  Neuronal  

vacuolation  of  the  trigeminal  nuclei  in  goats  caused  by  

ingestion  of  Prosopis  juliflora  pods.  Vet.  Hum.  Toxicol. 

2000,42,  155–158. 

[25] Talpada, P. M., H. B. Desai, Z. N. Patel and P. C. Shukla.. 

Tannin content in some agro-industrial by-products of Gujarat. 

Indian J. Anim. Nutr 1989. 6(2):181-182. 

[26] Gujrathi, J. M., P. C. Shukla and M. B. Pande. Utilization 

of Prosopis juliflora pods in the ration of Kankrej bullocks for 

maintenance. GAU Res. J.1982, 8(2):91-93. 

[27] Junqueira, L, Carneiro, J. Basic Histology:  Text &  

Atlas.McGraw  Hill,  tenth  edition,  New  York,  USA. 2003 

[28] Al-Khalasi, S. Management of Meskit (Prosopis juliflora) 

Tree in Oman: The Case of Using Meskit (Prosopis juliflora) 

Pods for Feeding Omani Sheep. World Academy of Science, 

Engineering and Technology, International Science Index, 

Animal and Veterinary Sciences, 2014, 1(1), 175. 

[29] Kaneko, J. J.  Clinical Biochemistry of Domestic 

Animals.4th Edn. Academic Press. 1989. 

[30] Shaker, Y.M., Ibrahim, N.H., Younis, F. E. and El Shaer, 

H.M. Effect of Feeding Some Salt Tolerant Fodder Shrubs 

Mixture on Physiological Performance of Shami Goats in 

Southern Sinai, Egypt J Am Sci 2014; 10( 2s): 66- 77. 

[31] Cheeke PR. Toxicity and metabolism of  pyrrolizidine 

alkaloids. Journal of Animal Science 1988; 66: 2343-2350. 


