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ABSTRACT 

This experiment was to evaluate the effects of urea molasses mineral block 

(UMMB) supplementation on subchronic toxicity in indigenous goat kids. Twenty 

growing goat kids were
 
randomly assigned to receive ad libitum rice straw and berseem 

hay (Trifolium alexandrinum L.) (40:60). Group I was fed concentrate mixture (0.1 

kg/d). Group II was supplemented with UMMB (0.2kg/d). The experiment lasted for 90 

days. There was significant (p<0.05) decrease in serum sodium (60.68mEq/L), increase 

in serum potassium (34.50 mEq/L) and increase in activity of Aspartate 

aminotransferase (340.42U/L) and Alanine aminotransferase (164.96 U/L) which were 

observed in kids of group II in comparision to the control (group I). On 

histopathological examination mild degenerative changes in kidney of group II with 

congestion in intertubular vessel, granular cytoplasm of the epithelial cells in proximal 

convoluted tubules (PCT) and distal convoluted tubules (DCT), necrosis and swelling 

of the epithelial cells, congestion of vessels and cloudy swelling was observed in PCT 

and DCT. Albuminious mass was also present in tubule. On histopathological 

observation of liver of kids of group II edema in liver parenchyma and proliferation of 

fibrous tissue in periportal area was observed.  
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INTRODUCTION 

 

The rumen microbiota (bacteria and protozoa) are capable of converting nonprotein 

nitrogen compounds to protein. Urea has been used in ruminant rations for many years. 

It is generally recommended at a level of approximately 3% of the concentrate part of 

the ration or about 1% of the total ration. Urea molasses mineral blocks (UMMB) are 

licking blocks containing urea, molasses, minerals and other multinutrients. The feeding 

of blocks is a convenient and inexpensive method for providing a range of nutrients 

required by both the rumen microbes and the animal, which may be deficient in the diet. 

The main justification of using the blocks depends on their convenience for packing, 

storage, transport and ease of feeding. Overfeeding of UMMB may cause toxicity to 

animals due to its urea content. Toxicity of urea depends upon a rapid hydrolysis of 

urea by microbial urease to ammonia and carbon dioxide. The hydrolysis of urea may 

reach a peak in 30 minutes to 2 hours after its administration (Rekib and Sadku, 1968). 

The released ammonia is ideally utilized by rumen microbiota. However, when it is 

produced in excess, it passes through the epithelial cells of the rumen into portal 

vascular system. In the liver, ammonia is converted to urea and nonessential amino 

acids. However, a high concentration of ammonia, which may be produced in the 

rumen four times more rapidly than can be utilized (Bloomfield et al., 1960), that may 

cause toxicosis. A great controversy in the mechanism of urea toxicity still exists. The 

severity and extent of lesions vary on the basis of dose – response relationship 

(Hooper, 1972). In urea toxicity, there may be no characteristic lesions (Clarke and 

Clarke, 1967). However Buck et al., 1973 reported a generalized congestion of the 

organs especially kidney and liver. These organs may suffer to a great extent of 

degenerative changes.  On the paucity of the above pathological conditions the present 

study deals with sub chronic UMMB toxicosis in kids with measurement of certain 

blood biochemical parameters, serum enzymes and histopathological observations. 

 

MATERIALS & METHODS 

 

 Animals: Twenty non-descript healthy goat kids of 3-5 months age were taken for the 

study. Animals were housed in well ventilated shed with facilities for individual feeding 

under hygienic and uniform management conditions. All kids were sprayed with Butox 

(Delltalmetrin, Hoeschst Rousse, Vet India ) @ 3 ml/L of water at weekly interval  for 

three weeks before the start of experiment to control the ectoparasites (Ticks, Mites  

and Flies), if any. The goat kids were randomly allocated on body weight basis to 2 

groups of 10 animals each. All kids were dewormed by Albendazole (Albendos, 2.5% 

w/v Albendazole suspension, Dosch Pharmaceuticals Pvt. Ltd., Mumbai, India) @ 5 

mg/kg body weight orally. The elimination of parasitic infection was confirmed by 

faecal examination. All kids were ear tagged. Five complete diets were prepared. The 

details are given in Table 1. The diets were fortified with mineral mixture (1%), salt 
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(0.5%) and vitamin premix @ 20g/qfeed). All kids were fed diet ad lib which 

constituted of chopped rice straw and berseem hay followed by weighed amount of 

concentrate mixture. The blocks were given to be licked at rate 200 g by kids daily in 

the specified group at 09.00 am. Feeding was continued for 90 days. Composition of 

urea molasses mineral blocks are given in Table 2.  The feed ingredients were analyzed 

for proximate components (AOAC, 1995),  fiber components (Van Soest et al., 1991), 

Ca , P (Fiske and Subba Rao, 1925) and trace  elements (Cu, Co, Mn, Zn, Fe, Mo) by 

Atomic Absorption Spectrophotometer  (Electronics Corporation of India Ltd. AAS 

4141). The blood was collected from jugular vein puncture at the end of the experiment 

(90
th
 day). Serum samples were analyzed for serum sodium, potassium, chloride, AST 

and ALT in Spectrophotometer (Erma Inc. of Tokyo, Japan, AE-11 M) and U.V.  

Spectrophotometer (Safas of Monaco, 4606) by using diagnostic kits (Bayer Autopk 

biochemistry kits - Baroda, Span Diagnostics Ltd. – Sachin, Lab-care Diagnostics Pvt.  

Ltd.- Sarigam) as per the methods recommended by manufacturer.  All animals of each 

group were utilized for histological examination.  Representative samples of liver and 

kidney were collected from the identical sites and histological slides were prepared and 

stained by Haematoxylin and Eosin method (Singh and Sulochona, 1997). The data 

were analyzed by Complete Randomize Design (Snedecor and Cochran, 1989). 

Table 1:  Dietary schedule of kids under different groups 

 

 

 

 

 

 

 

Table  2:  Composition of Urea Molasses Mineral Block  

Ingredient Parts (kg) 

Molasses 40 

Deoiled rice Bran 22 

Urea 8 

Soybean cake (deoiled) 16 

Lime 6 

Dicalcium phosphate 5 

Mineral mixture 3 

Total 100 

Particulars/Treatment T1 T2 

Kids 4 4 

Rice straw: berseem hay (40:60) Ad lib Ad lib 

Concentrate mixture (g/d) 100 - 

Urea Molasses Mineral Block (UMMB) (g/d) - 200 
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Table 3  Chemical composition of diet (% DM basis) 

 

Diet CP CF EE Ash AIA NFE NDF ADF 
Hemi 

Cellulose 
Cellulose Lignin Silica 

Basal Diet 11.82 31.8 2.5 16.09 8.32 37.79 55.36 42.54 12.83 29.39 9.42 3.76 

UMMB 35.85 3.88 0.23 20.99 2.12 39.04 29.12 11.90 17.22 10.41 8.10 3.90 

Concentrate 

mixture 
19.96 2.62 1.13 5.66 0.57 70.63 - - - - - - 

 

 

 

 

Table 4 Fiber components and mineral composition of diet (% DM basis) 

 

 

 

 

Diet 
Hemi 

Cellulose 
Cellulose Lignin Silica Ca P 

Fe 

(ppm) 

Cu 

(ppm) 

Co 

(ppm) 

Mo 

(ppm) 

Zn 

(ppm) 

Mn 

(ppm) 

Basal Diet 12.83 29.39 9.42 3.76 10.29 0.77 2287.00 98.60 38.60 634.60 221.00 323.00 

UMMB 17.22 10.41 8.10 3.90 12.28 4.95 353.25 104.67 33.52 62.52 69.02 104.60 

Concentrate 

mixture 
- - - - 1.21 0.35 91.02 11.27 0.24 2.67 21.25 17.17 
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RESULTS 

 

The chemical composition of the diet is presented in Table 3 and the fiber 

component and mineral composition of the diet is given in Table 4. There was 

significant decrease in serum sodium, increase in serum potassium and increase in 

activity of AST and ALT (Table 5) observed in kids of group T2 in comparison to the 

control (T1).  No histopathological changes were observed in kidney (Fig. 1) and liver 

(Fig. 2) in kids of group T1. On histopathological examination, mild degenerative 

changes in kidney of group T2 with observed congestion in intertubular vessel (Fig. 3).  

Granular cytoplasm of the epithelial cells in PCT and DCT (Fig. 3) and cloudy swelling 

was observed in PCT and DCT (Fig. 4). Albuminious mass was also presented in tubule 

(Fig. 4).  Necrosis and swelling of the epithelial cells and congestion of vessels was 

observed in the kidney of kid of group T2. On histopathological observation of kid‘s 

liver of group T2, oedema in liver parenchyma (Fig. 5) and proliferation of fibrious 

tissue in periportal area were observed (Fig. 6). 

  

Table 5. Effect of subchronic toxicity of UMMB on serum minerals and serum enzymes 

level of kids 

Superscripts are read row wise for comparison of mean.  Different superscripts differ 

significantly (P< 0.05). 

Parameters 
Treatment 

T1 T2 

Sodium (mEq/L) 77.26±3.19
a
 60.68±1.43

b
 

Potassium (mEq/L) 21.00±1.00
b
 34.50±0.50

a
 

Chloride (mEq/L) 67.00±7.00 73.00±3.00 

AST (U/L) 136.98±4.23
b
 340.42±8.73

a
 

ALT (U/L) 57.15±1.52
b
 164.96±1.66

a
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Fig 1. Group T1 show normal kidney (power  200x). 

                                                               

                                    

Fig. 2. Group T1 show normal liver (200x)  

               

                                              

Fig.3. Group T2 show kidney (200x). . In view arrow 1 indicates mild degenerative changes with 

intertubular vessel, arrow 2 indicates granular cytoplasma of the epithelial cells in proximal 

convulated tubule (PCT) and arrow 3 indicates granular cytoplasma of the epithelial cells in 

distal convulated tubule (DCT) of kidney. 
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Fig. 4. Group T2 show kidney  (200x ) . In view arrow 1 indicates cloudy swelling in proximal 

convulated tubule (PCT), arrow 2 indicates cloudy swelling in distal convulated tubule (DCT) 

and arrow 3 indicates albuminious mass of kidney. 

                                   

 

Fig. 5. Group T2 showa clear  Oedematous swelling in parenchyma of liver ( 200x) 
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Fig. 6. Group T2 show liver (200x) In view, Arrow 1 indicates proliferation of fibrous tissue in 

periportal area of liver. 

 

DISCUSSION 

 

 The chemical composition of the diet is presented in Table 3 and the fiber component 

and minerals composition of the diet is given in Table 4. There was hypoxic injury to 

the cell due to increase absorption of ammonia from the rumen. A normal cell possesses 

a high intracellular osmotic colloidal pressure, exerted by a greater intracellular than 

extracellular concentration of protein. To balance the osmotic colloidal pressure, 

sodium is maintained at a lower intracellular than extracellular concentration by an 

energy-dependent sodium pump, that is, Na+, K+ ATPase. This pump also keeps the 

concentration of potassium significantly higher inside the cell than outside. The 

diminished ATPase, following acute hypoxia, affect the sodium pump, which then fails 

to regulate the active transport of ions. This results in the accumulation of sodium 

inside the cell, and diffusion of potassium out of the cell (Vegad, 1996).  

Mitochondrion plays an important role in maintaining hepatocyte integrity and function, 

which may be hampered due to excessive physiologic stress (Hassanein, 2004).  

Activity of AST is high in acute and chronic liver injury (Tennant, 1997). Significant 

increase in serum AST activity in UMMB treated kids suggests an increased respiratory 

burst and mitochondrial involvement, as AST is chiefly a mitochondrial enzyme.  

Elevation in the AST can also be associated with cell necrosis of many tissues. 

Pathology involving the skeletal or cardiac muscle and/or the hepatic parenchyma, 

allows the leakage of large amount of this enzyme into the blood (Kaneko, 1980). The 

elevation in AST is produced by the acetamiprid as an indication of wide spread tissue 

damage. Alanine amino transferase is a key cytoplasmic enzyme present in liver and 

other cells. It is particularly useful in measuring hepatic necrosis, especially in small 

animals (Cornelius, 1989). Alanine amino transferase is employed as a marker of 

hepato cellular damage and in general ALT is considered a more sensitive indicator of 

liver cell injury than AST (Cohn and Kaplan, 1971 and Oser, 1976). Though AST 

and ALT are not known to have any function in the plasma, but their increased level in 

the blood indicate cellular damage and increased membrane permeability (Ramazzotto 

and Carlin, 1978) and their altered metabolism (Dinman et al., 1963). Since ALT is 

one of the specific assayable liver enzymes, its elevated level in the study may indicate 

hepatic damage caused by oral administration of UMMB. Although it is difficult to 

point the damage to any particular organ by UMMB, but increased levels of 

aminotransferases in rats may be attributed to liver damage, as it is the primary organ of 

biotransformation of UMMB. 
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Kidney 

Cloudy swelling in proximal convulated tubules (PCT) and distal convulated tubules 

(DCT) may be due to hypoxic insult to the cell, sodium-potassium balance was 

hampered and automatically sodium came inside the cell with water leading to swelling 

of the cell. Albuminious mass was also present in PCT and DCT (Fig. 4). Chronic 

injury to the epithelium leads to increase in PGF2α through cAMP that increases the 

secretion of mucous in the lumen of the tubule which was stained with acidophilic stain 

(eosin).  

  

Liver 

 On histopathological observation proliferation of fibrious tissue in periportal area was 

observed (Fig. 6). Ureamia causes necrosis to the hepatocytes and chronic irritation of 

ammonia causes stimulation to the supportive tissue like fibrious tissue which was 

stained with basophilic stain. Due to anoxic condition the cyto skeletal activity causes 

altered cell size and interstitial space were increased. This increased space in-between 

the endothelial cells results in increase of vascular permeability. This leads to escape of 

the fluid from vasculature in parenchyma with proteinious substance, which leads to 

accumulation of serous fluid causing oedema (Vegad, 1996).  

 

CONCLUSION 

 

 From the above experiment it could be concluded that overfeeding of UMMB may 

cause toxicity which may affect the organs. 
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 دساعح اٌغ١ّح دْٚ اٌّضِٕح ٌمٛاٌة اٌّٛلاط اٌّضٚدج تا١ٌٛس٠ا فٟ صغاس اٌّاػض

 

ر٤ٞاس١، أٗغبٕ س١ٝ، عب٤ٓشإ ٓٞٗذاٍ. ث٢.إط
1
 ع٤٘ذ٢ُ . ٤ًٚ.ٝ إّ 

 

هغْ رـز٣خ اُؾ٤ٞإ، 
1

 ػِْ الأٓشاك اُج٤يش٣خ ، ٤ًِخ اُؼِّٞ  هغْ 

 ذاُٜ٘ رؾبر٤ظ عبسٙ 451881 -اُج٤يش٣خ ٝرشث٤خ اُؾ٤ٞإ، أٗغٞسا، دسؽ

 

 
رْ إعشاء ٛزٙ اُزغشثخ ُزو٤٤ْ رأص٤شاد أٌُٔلاد اُـزائ٤خ ُوٞاُت أُٞلاط أُؼذ٤ٗخ أُضٝدح ثب٤ُٞس٣ب  

(UMMB )رْ اخز٤بس ػؾش٣ٖ ٓبػض فـ٤شح ٗب٤ٓخ . ػ٠ِ اُغ٤ٔخ دٕٝ أُضٓ٘خ ك٢ فـبس أُبػض أُٞعٞدح ثبُجِذ

رْ (. 48:68) (.Trifolium alexandrinum L)ػؾٞائ٤ًب ٤ُزْ إػيبئٜب هؼ الأسص إ٠ُ ؽذ اُؾجغ ٝدس٣ظ اُجشع٤ْ 

رْ رٌِٔخ ؿزاء أُغٔٞػخ اُضب٤ٗخ ثوٞاُت أُٞلاط أُؼذ٤ٗخ (. ٤ًٓٞ٣ب/ًغْ 8.1)رـز٣خ أُغٔٞػخ الأ٠ُٝ خ٤ِو ٓشًض 

ًٓب 58اعزٔشد اُزغشثخ ُٔذح (. ٤ًٓٞ٣ب/ًغْ 8.2)ا٤ُٞس٣خ  ك٢ ٗغجخ ( 8.85> ة )ًبٕ ٛ٘بى اٗخلبمًب ًج٤شًا . ٣ٞ

ِٖ الَأعْجَبسربد ( ُزش/٢ِٓ ٌٓبكئ 68.60)ٔقَ اُقٞد٣ّٞ ك٢ اُ ٝك٢ ( إٍ/٣ٞ 348.42)ٝص٣بدح ك٢ ٗؾبه ٗبهَِِخُ أ٤َٓ

ِٖ الَألا٤ٖٗ  (. ثبُٔغٔٞػخ الأ٠ُٝ)اُز١ رْ ٓلاؽظزٚ ك٢ فـبس أُغٔٞػخ اُضب٤ٗخ ٓوبسٗخ ( إٍ/٣ٞ 164.56)ٗبهَِِخُ أ٤َٓ

ىل٤لخ ك٢ ٤ًِخ أُغٔٞػخ اُضب٤ٗخ ٓغ اؽزوبٕ ك٢  ػ٘ذ إعشاء اُلؾـ ا٤ُٜغزٞثبصُٞٞع٢ رٔذ ٓلاؽظخ رـ٤٤شاد رٌ٘غ٤خ

َٖ اُُ٘ج٤َجبد، ٝٝعٞد ع٤زٞثلاصّ ؽج٤ج٤خ ُِخَلَا٣ب اُظِٜبس٣َِخ ك٢ الأٗبث٤ت أُِزلخ اُوش٣جخ  ٝالأٗبث٤ت ( PCT)الأٝػ٤خ ث٤َ

بث٤ت ، ٗخش ٝرنخْ ك٢ اُخلا٣ب اُظٜبس٣خ، اؽزوبٕ ك٢ الأٝػ٤خ ٝرنخْ ؿ٤ش ٝامؼ ك٢ الأٗ(DCT)أُِزلخ اُجؼ٤ذح 

ػ٘ذ أُلاؽظخ . ُٞؽظ أ٣نًب ٝعٞد ًزِخ أُج٤٘٤ٓٞ٤خ ك٢  اُو٤٘بد. أُِزلخ اُوش٣جخ ٝالأٗبث٤ت أُِزلخ اُجؼ٤ذح

ا٤ُٜغزٞثبصُٞٞع٤خ ٌُجذ فـبس أُغٔٞػخ اُضب٤ٗخ ُٞؽظ اٗزلبؿ ك٢ اُ٘غ٤ظ اُؾؾ١ٞ ٌُِجذ ٝرٌبصش ك٢ اُ٘غ٤ظ ا٤ُِل٢ ك٢ 

َٞس٣ِْذِ اُجَبة ُٔؾ٤ِْيخ ث  .أُ٘يوخ اُ

 
 



3
rd

 International Scientific Conference on Small Ruminant Development, Hurghada, 

Egypt, 12-15 April, 2010  

Tiwari, S. P., et al., 2010 - 334 - 


