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ABSTRACT 

Urolilhiasis syndmme as afield problem was recogni.7ed arid in lJesUgaled in JIlale 

IJl!Hcdoe cn/vcs were raised among }lock ill ,.ecla imed alld desen area JUSt. eas/em oj 

Nile del(a. ItsJw ll!) slaUjcd a hay and ulliradWollol raUort with an excess oJwatcr ji"OIn 

w .der wound source. Tile cUnica l cases, showed resllessl1es:>. co/ieJj pain. straining 

willi IlIlsuc("('ssjul passage oJl/rille. Goicuitls lIlolc lial composed fllQiIJ/!J oj mO[jllcsluJ1l. 

QJlIOloniWIl pllOsp/talc. Urille ("UIeJ/!)s/.<; showed remorka.IAe illcrcase ill urillary sed e· 

mcn/s. pH a nd specific gravily . JIIwsphorus a nd JJ1ogne::; iwH concenlration increased 

greall!) . !l llJlle calciwil value was less. Bioc/!e lllicol invcs UgaLioll rewa /cd increase ill 

blood urea nitrogen. serum crooHn(lIe. lola l pro(ci'l , phosphorus and nlWJllcsiwII COil· 

ecn/ ra tions. Vir. 1\ and Bet.a carotene 0.5 well as calcium values werc decreased. 

UBes. {Ib, PeVana tolal lVl3cs were increased wWlneuirophilia. 

POfhological .... s ominalioll oj urinary orga/lS showed depos itioll oj lIIicmcalculi ill re· 

Iled Us sues and peluls as w eU us urethra. MicfOscopicctllJ./. coagulullvc necrosis q{ rellal 

tubules and chronic inlcrsUUal nepllrilis w ere demons(ra/cd in (ile uffected kidney. 

INTllODUCTlON 

1 

Urolithi[lS is sy ndrome in rUllIlnants cons(jtutes one of the problems faci llg fallelling animals 

ind ustry all d deserves ~e riou::; consideration. It occurs commonly lhrvugh the formatIon of ca l· 

(:uU in lite kir!lWy . hl ;-telaer and urethra. Cl!n!cally anima ls exhibited characteri stic symploms as 

"nure;..,: !..!. cI:;sIJria , sLn..l.ogu\;a and severe coll cy pain. In severe CGses where calculi ore lodged In 

ti ll til e Uw<I. rHillplelc o i.J:3truction occur to thiS portion leauing Lo I-etention of wine. uremia o r 

.. . j' I L!"I ' of ~l lc lln nary IJladder (El·I~bbani e t at. 1984). Death losses have been estimated to be 

J. ~ . h igh "l S I O·30'Yo 111 Ic cdlot: cattle in severe cases (Emerick 1908). 
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The etiology of urolithiasis remains at prest'n t uncertain. allhough OIf:tau()lIc Cl nd nutrttlomd 

fac tors arc mainly incriminated (Sackett et aI. 1986 and Radostltis et aI. 1995). Many dieta ry 

faclors have been reported (0 influence Ule onset of mctauolic disorders, but mineral imbalance 

SU.; ms logically the mos t ltnportD.oL of which calcium. phosphorus and magncslum are of espe

clel l importance (Ahmed et al. 1989; Stewered et aI. 1990; Radwan and All 1999). 

A search of lit erature revealed that the formatlon of urina ry calculi requires: a nucleation cen

IeI' on which It forms. calculi-forming minerals a t a high concentration enough to be d eposited 

on a nidus. the proper pH for crystallization of these minerals to occur and celta ln lime, whlcil 

is also n f:r.cssary (Radostltls et a!. 1995 and Smith. 1996). 

O ther possible causative factors beside dicl such as low water intake or heavy water loss . ex 

cess ive mi neral i1ltake of highly mineralized artesian water as wcll as deficiency of vitamin A 

have been proved to be ill criolinated In such condition (Church 1991). 

vor all these considerations. the presellt study deal wiUl uroli th iasis synllrolllc c(\ust:d by 11r£' -

11:l al obstrucUon :n fa tteni ng ealves with respect to clinical symptoms as well as the alt~]'al! on In 

hacrnatolog:ical va lues and bluc1lellltcal par fl meter of blood sera. Attention was a lso directed to 

study Ihe chcmlca l analysis of urlOiIlY calculi as we t! as ill s; top,1tl'lol()giral changes of urina ry or

ga ns in affec ted calves. 

MATERIAL AND METHODS 

Th e study was canied out in Hi e period from J anuary to August 1999. A total of 36 buffalo 

calves (4-1 0} months old suITcling from urine retenllon we re examined . These animals \Ven~ 

rai sed a mong a large feedlot flock In recl aimed and desert a rea jllSt eastern of Nile Delta . <lnd 

usually stall -red on yellow corn. w!leat bra n . hay () nd untradilional ration (agro-Industrlal by 

producls inclu ding d ate seed s. oli ve pulp. sunflower p ulp pl us molasses and common salts) with 

ull excess of water from under ground sou('cl!. The a ffected an imals were admitted to veterln<.II), 

cliuiC of faculty of Vet. Mee\. Zagazlg Unlven,i ly. as staUolla ry patients. They were sen d by ve t ~ri· 

nary pracLitioners to the clillie of Vc t. Mcd. for a c hieving o f etiologic diag nosis as well a s fo r 

treatment. lmmer.lia tc rt'tentJon of urinc was the main hls(r)ry and complain. 

Alh~ r taki ng: complete caSc history. a lhorougil examin a tion was performed lu I' each case

spec]() l em phD sis was gi ven up on u sed diel. drinking water , c lin lta l signs. ul-ethral pulsatlon 

and pa lpa tio n of bl"'dder. At tile same timc. ten clinically healthy buffa lo-calves proved by clini

cal and bbol'il tury examination were uscd as control. 

Urine analysis: UI ine analysis was performed on the urine samples collccted when pOSSible 
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or we re dmwn cll rectly from the lIr; nt~ reslduc in tllC blndd:r aftel' ~ Iaughl cr lns by m eans of 

Comber 9 strip kst. (Ooehdnger. MannheilR Genna ny) . f"OI quanutalive un<llysis or u l'inc, inor

garli c phosphorus. calcium and magnesIum con lent were measu rcd acC":ording to Fiske and Sub

barow (1925) : GJndler and lUng (1972) "nd Neil and Nelly (1956) respectively. Uri nalY sedI

ment w as exal11il1 ('.d mi c;roscoplcolly. 

Blood ExsILi.;'ati ou : 1\vo blood samples wen : ob tained by Jugular vein puncturc from each 

ex,tmined " nim",l In dry centrIfuge lobes. The nrst blood sample was coll ect~d on heparin. ror 

h aemogram (Coles , 1986). the second one was eoliecLed wiLhou t anticoagula nt. lhe se ra we rc 

separated and a nalyzed for serum urea nurogen by Patton ant,I Crouch (1977). serum crcati· 

ni ne by Husdan and Rapaport (1968), serum Beta ca roten and vjL A delennined by Kaser and 

Steko (1943) blood s..;rum lolu! protein by Peters (1968) . Serum phuspbcrus. calcium and llW g 

nesium conc(ntration we re dr. leflllined by me thods as applied to th l'": urill~ S<l lllpies. 

Ex.amination of calculi : Calculous ma te ria ls of JJffel"cnt sl:1.C were col1 e("l~d from urina ry or 

gnns of c~ lvcs and analyzed eh~rnlea lly by {lUng and Wotton 19591 . 

h:lalysis of feed stuffs: DleL w hich offer to the affected aniU'd ls we re <1Il <-l ly;ocd c hemica lly for 

i ts contenls l)f crude ash. crLl de proLein. inorganic pho~phorus . rn<1gncslum and (~alcIUrn by Lh e 

Il l...:lhou::; r('conll11en ded by association of o fnclal agricuhural chelst (A.O.A.C 1980) . 

Water analysis: tlve waie r samples were collected from under ground and tap wate r. eac l) 

sompk was 11 ..). [[" Uter for chenllcal Clnillysls In cenlra l lab .. Faculty of Veterinary Medicine z.:--.ga zig 

Ulli ve rs ity. 

PathologiCal Examination: The gross OnclLngs In emergency s lal1ghtcr~d animals as we ll as 

th t! microscopical examination of the tissue specimen collecl ed rl"Om the urinary organs were dl!

sc ribed . The collecletl spcc imens were fixed 10% fOf[l,dlln solution and the thickness we re 

s tained for h a<::1ll3to>.,yUn <:\ 0<.1 cosln by Dancroft et al (1990). 

SI<H is tical ana lyst s of data were pcrformcd according to Snedecor nnd Cochran (198 0). 

R!!:SUL'l'S 

The ousc rvcd cHnical s igns of the InvcsUgnted animals were morc or less severe and conse

quenl ly wcr(' suggest jon of the presence of urolithic problclfl in diseased animals. The symptom s 

howcvcr va lied accord Ing to U1 C severity of a OectJon. Anorexia Cl nd depression wcre the l"irst 

:'Y lllpIOI1l!'i n::cogn1lecl In lhe carly stage o f afTeclion. In adVCl llced sl;l ge. the affecLed a ni owls ue
pa nle' rcstl t'.SS. swish ing or the till l and :i tralned In an attempt to pass a small amount of b lood 

S(,H Il (:d urinc . A heavy precJpltafc of grayish whi te crystals Is often visible on the perpetual halt". 
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where this precipitaUon occurs as a result of the evaporation of urine that keeps this area wet. 

In this s toge. the prepuce was noticed Lo be InOamed and swollen . In severe (' .... scs. coliey-palns 

developed . the a n imal kicks ils abdomen. bQdllng with bind feel a nd occasionally lie down und 

rise frequently with repealed tW1lch lng of the penis. The animals might mal~c strenuous drorts 

to urinate. accO(Tlpan ied by straining grunUng and grati ng of th e teeth with unsuccessful pas 

sage of urine. In th is stage dee:p palpation of the peniS. around the sigmoid fl ex ure: reveakd hy

persensiti vIty in this area with palpated oustruction. 

The (' (,llet ted calcu li showed brown coloraUon with rough or smooth sw-fCice and It was v<lli e s 

in diameter from 0_5-0.75 cm and rangcd from 2-5 gm. In weight. Chemical analysis of calculus 

all.. shown in table (1) . 

Urine analysi::; as well as haemogram and uiochemical t:hanges III clinical cases as compared 

with conlrol are illustrated in tables (2.3.4.5) Tahles (G and 7) shows ch erulcal nnalysis ofoffcrcd 

diet and ul'ld! 'l" ground water. 

Pathological changes: Grossly. the kidney was enlarged and nnn ill ("onsis tency. On cross 

sec tion Ihe parenchyma was gray ish in colour wll h the illlpcdeJ microea lculi in the medulla and 

pelvis. Tb e I.lfi l u ly iJladder wns disl.ended with urine. the lining ll111 CUIISa '·/US congested anti 

edematous. The- urelhra was inOamed wilh sWC'lling mucous mcmurane. Thc ~ilf:~ of obstnu-lIol1 

were found in the sigmoid Jlexure of lhe urclhra. Micmscopleal finding of the kidnt:y showed leu · 

eocyLlc infllll .llion of Iymphocyts and l\lacrophagcs In the corl~x. Cuagulative necrt ... ::;!s and de

generation werc found In co nvoluLcli and coll ecting tubules. Wig. 1,2.3) . 

DISCUSSION 

Urolithiasis syndrome is considered ilS an economic problem In ruminan ts under feedlot con

ditions as well as in certain problem areas where the paslure and diet have a high content of cal· 

culogenic cOln pOOeJlts. 

Based on thc results obtained in tab les (l, 5 , 6. 7J. it appenrs that Ule ch emica l composition 

of u r innry calculi depend largely on a dietary intake of individual element. PhosphOl-US and mag

nesium ,>alts were the principal ingredients in Ul~ chemical composition of the utinary calculi. 

while ca lcium and ammonia were rela tively less table (]). These results arc typ ical of that tound 

among steer and Imnbs uUIi:ting ra tion of high phosphorus contenl EI-Kabbani (1934) l'nd El

Sayed (1996). 

Til e ouservcd cHnical signs among tile urolithic animals [n till s study as well as necropsy find

ing." in slaughtered one proved to be typica l subsequent cases of acu te urethral obst n Jcton by a 
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calcu lus. Restlcssenes , abdominal pai n with ki cking at the be lly. treading wllh the h ind fee t and 

swlshl ng of the tal l. repea ted twitchi ng of the penis. s ufficient to shake the p repuce, as well as 

unsuccessfu l t ri al 10 u rina.te we re the mos t cha racte risUc synd rome in affected ani ma ls. Con

cunlng ru pture bladder , agony, depress ion, a pathy and gradual dis tension of the abdomin were 

a lready remarkable. The conj unctiva was Intensely congesUve. The pu lse raised ra pidly ancl the 

temperat ure dcc rea~ed below the nor ll1al. These flnd lngs we re common para llel w! lh those men

tioned prev iously by (El-Kabbanl 1984; Cockcl"oft 1993 aod RadosUUs et aI. 1995). 

Conce rn ing phySico-chemical nnd lngs of uri ne, table (2) seeEded that the urine WelS strongly 

alka li ne d ue 10 the nal· .... re of u tilized rati on and water tab le (6 & 7). Tile oblalned res ult are co in

Cided witll t hose repo rted by Klen ... le and Schuhkn echt , (1993) who mentlonetl tha t there <:I re a 

h ighly s igni fica nt correlaLion between excess of base in the food tlnd u rine pH. Meanwhil e, It is 

specula led , that not on ly increase intake of dietary minerals III creases the concen tratio n of uri

na ry solutes, thereby pIl,moU ng the process of crystall iza tion a nd preclpJta Uo ll b ut also in ru mi

nan t feeding h igh c:oncen trate. low roughage d iet Inc reases levels of urina ry lll11co protclns (Ra

:t ostiUs et a1. 19 95). This observation ex plained why the formed calculi wc re mostly phospha le 

In nafu re. Solubili ty of the magneSium phosphate decreased w1lh increasing the u rine pH, the re · 

by crea ti ng condiUons favornblc for the depOS ition of UToliths, (Jenson and Mackey 196 5 ; El

Attar e t al 1989 and P:l Sayed 199 6) . An ouv lous Increase of urina lY sed iment was microscopi

ca lly appar(!n l in all cases. S uch u rine sed imen t consis ted malnly of tri ple and R!lIurphous phos

phate In th e for m of clongaled co fTI n-ll d crystals, ca lcium oxa late and calciu m carbonate with in

creased amou n ts of RAes, pus ce lls a nd abundant desq ua ma ted epithelial cells. ll1ese nnd illgs 

welT s imi1;u- to those observed by Cornellus et 01. (1959) and Nasr. e t al (1994) In fa ttening 

la mbs <m d s heep with urolithic syndrome. 

Prutcillluia and hae moglob inur!a were obseP/cd In most of lhc el lnlcal cases. wh ich a re al 

ways'-' pathologkal fi nd ings dueing I-cna l diseases. The nitrite, glucose , ketonc, urob ilinogen and 

billrubeln were nega tive. With respect chcm ical constituen ts of urine table (5) phosphol'US <lnd 

magnesi u m va lues s howed ma rked eleva tion . when compared wit h their corresponding values in 

healthy animals. These resu lt runs in the same way as that mentioned by Hoar et al. (1970) ; 

El-Kabbani et a 1. (1984) and El-Sayed (1996) In their experimental s tud ies for the e tiology uf 

phospa tic u l'OllIhs in fa tten ing lamus a nd catllc. A facl which Is In agreement with Board and 

Peter (197 6) who concluded tha t high u ri nary phospborus levcls , whether p romoted by high 

dl('tary phosphorus levels or by factors IncreaSing a va ilability and alka li formi ng effeels of the 

did conUn ue lo be the mos t important factors elUCidated as far as causes of phosphatic uri na. ry 

calculi. 

R('gardi ng haematologlca l Investiga tion (t able J ) revea led genera lly a marked eleva tion in 
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erythrocytic COUIlt. hemoglobin concentration and packed cell volume which may be attributed 

to a decrease in plasma volume as reported by Bayed et al {19741_ These results a re In accur 

dance with those rer:orded by Mobaoty, (1973) ; Ogaa. (1985) ; Gaugwar et al (1990) and Ku

mar et al. (1991) after experimental ligature of the urethra in calves . Such elevation may uc as 

the result of dehyd ra tion. as the owners of the a nimals us ually with-held wa ter to avoid Ihe rup

ture of the urinary bladder. 

Leucocy tosis with marJ<ed neutrophilia. lymphopenia . eosinopenia and monocytopenia were 

ev ident in diseased calves when compa red with corresponding va lues In healthy calves . Such 

vn rial.ion was explained by Coles (1986) who atlributed these picture to effect of stress (pain) 

which led tu rdease of cortlsonc. Gangwar et al .. (1990) found only eosinopenia and e,wlieah::<1 

it to toxe mia of uremia. 

Furthermore. rega rding the blood biochemical aspects of urethral obstrucllon among bulTalo 

calves In lhe presenl s tudy Is a drastlc elevation of blood urea n i trogen a nd Crf': ::ttinlne levels spe

cialy in latc s tage of the obst ruc tion Table (4). It could be consider as an indicators to Involve

ment of the kidne.y in the pathogenesis of the urolithiasis syndrome:. This f'_xpcc lation agree wilh 

the prev iou s rcpurl~ (Coles 1986 and Radostlti9 et at. 1995) . 

Meanwhile PI signlOcant Increase in serum lotal protein level (table 4) wa::; dc tected In the ar

fected calves If compared with those In control onc!'>. The ol>ta lncd J'csults may be attribuled to 

severe dehydral loIl which is Judged by 111gh envlro runental temperahlre in the s tudied a rea. ex

cessive waler losscs a nd water deprivation among ca lves. The ubtained results were <lgrce with 

lhosc previously reported by (Abd .E.l-Aal. 1988 aud El-Sayed 1996). 

It was quite clear from table (4) that vitamin 1\ and Bela caroteln decreased remarka ble in 

the se rum of ::11 ca::;es. These changes had been already recorded by Khamls and Saleh (1970) 

in their s tudy 011 u rolithiasis syndrome in t:::gypUa n ci,l ttle, the author expla!ned that deficiency 

of vII A plays an important rol e in the fonnallon of ca1cul! due to insuffiCient ca rotene Illtake In 

SUlllllle r period. 

\Vith rcgarding to mIneral status, serum phosphorus and magneSium Table (5) seemed to be 

significant increase In buffalo en lves with urethral obstrllctlon. This Is probably due to high 

phosphorus Intake Table (6 and 7) . In the same lime calcium level tend to decrease when com

p<:lred wilh thc control values. The occurrence of hypoea1cernia is thought to be rel<ltecl to the 

presence of hy pcrphosphatacmi<'l _ although the exact pathophysiologic relationship has not bcen 

eslab ll s lwd. Imbalance of the n Olm al calclulll: phosphorus rati o. excretion of abnonnal qua ntl

lic::; of phosphorus into the intes tine with resultant formation of non absorbable calcium s.a lts . 

and Impa ired ulilizatlon of viL 0 have all been Inc rim inated as factors which play a causa live 
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role In tiJ.e hypocalcemia following nephrolitblases (Bushman et aI ., 1965a). TIlis result agree 

with those of the experlment periolTlled previously by Hoar ct al. [1970): El It.abbani et al. 

(1984) and Agag et aI" (1988) to study the etiology of phosphati c urolithiasis In fattening lamb. 

Tht! author demonstroted that the serum and urlne·on calcu li provol<ing di et. were characterized 

by high senJnl magnesium. phosphorus. high concentraUon of unnury magnes ium and low ser

um calc ium. a phonomenum whlcb coincide the result of the present study. 

The treatlilent of urethral obstrucUon depends largely upon the severity of the clinical cases 

and the existing compUcation. However In this study it was eVident that Improvement resulted 

from both conservaUvc and surgical methods of treatment. (urothrectomy). This res ults coincide 

wilh that reported b" Oehme and Tillman (1965): Goahr {197S1 and Abd-El~AaI (1988) who 

mentioned that mediCinal treatment of complete urethral obstrucUon Is frequently unsuccessful 

and Is usua lly direc ted towered sUfg1callnterventlon. 

It is worthy to mentioned that the hlstopathologlcaJ examination revealed tubular degenera 

tion. variable degree of Interstitial nephritis as well as marked presence of mlcrocalcult in the 

medula and renal pelvis (FIg. 1. 2.3) this parallcllo Agag et al (1988). Such pathological chang

es mlghl precedes the rnlgl-atlon of urinary calculi to the urethra and appearance of clinical 

signs of urin e: retention In C) fTected calves. 

Fi nally the study declared that. urolithiasis is maltifactooal p roblem. and dietary fac lors has 

bu.:n implica ted as being of eUologlcal slgniOcance In feedlot calves. Although animals fed untnl 

ditional ratlons assumed body weight Ilke animals fed tradltion;).1 ration. but the Illillcnll hllb~l 

ance in agro-industrial byproducts had bad efTect on the kidney wherc formed mlcroealculi and 

consequent where used on the long run led to microcalculi. 

Hence our atlentlon must be g lvcn to fattening calves feeding on adequate balanced minera l 

content beside certa in good mangemental factors may reduce tile risk o( calculi. 

Acknowledgements: Special thanks to Pro f. Dr. Anesa Mohamed Hanlfy Prof. of Pathology 

fo'ucully of Vet. Medicine Zagazlg UniverSity (or her help In the pathology part 
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Table 1 : Analysis 01 urinary calculi . 

Organic Inorganic Phosphorus Ammonium Calcium Magnesium Carbonale 

matler matter 

. + +++ + + +++ . 

Table 2: Urine analysis of 36 buffalo·calves affected with urolilhiasis syndrome arld controle. 

Specific pH Turbidy At::lumin- Haemogl- Urine Urine Desquamate 
Animals gravily urea ob inurea sediment casts -ct EP. cells 

Affec\ed 1.035· 1.045 7.9·8.2 + ++ + ++ + + 

(36) 

Control 1.020+1.025 7.2 - 78 Transparent Nil Nil Traces Nil Few 

(10) 

Table 3: Complele haemogram 0136 bullalo-calves altaeled with uroUilhiasis syndrome anel conlrol. 

Animals Hb PCV A.8cs WBCs Oi lferenllalleucocyllc count 

gm/100 % lC 106 x 103 Neut. lymph Eos . 8as. . 

Allecled moan 13.42" 37.5" 9.65" 15.42 58.73 40.1 0.35 0.05 

(36) S.O ±2.95 ±8.33 ±2.21 ±0.95 ± 7.40 ± 7.02 ±0.60 ± 0.67 

Conl fOI mean 9.84 28.78 6.05 9.5 46.21 52.0 0.00 0.9 

(10) S .O :': 1.96 ±3.96 ±0.62 ±25 ± 5.4 ± 7.7 ± 0.74 :to 1.3 

.. 
•. Highly significan t a l P<0.01. 

Signiflc<Int at P<0.05. 

Table 4 : Some biochemical blood values of 36 bu:lal0·calves aflecled with ulOlithiasis syn

drome and conlrol. 

Animal s T. P. s. urea nitrogen Creatinine Caroten ViI. "A" 

gm% m~/JL mgldL ~g/dL I. U/dL 

Affected mean 7.99 74.83" 3.41 51.42" 3257"' 

(36) S.O ± 2.5O ±24.9 .t 1.85 ± 18.02 ± 14.00 l Con"ol mean 58 18. 10 1.11 172 55.90 

(10) S.o ±1.90 ±6.7 ±O.39 ± 39.50 ±9.s 

.. Hrghly srgnrflcant a\ P<::O.Ol . 

Signrficant at P<O .O!) . 

Mon 

0.15 

±0.93 

1.05 

± 1.84 

8 
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Table 5: Inorganic phosphorus (I.P), magnesium (Mg), calcium CCCI), levels in selum and urine of 

36 burrero-calves ailecled with urolithiasis syndrome and control. 

Organic Serum 

matter I. P. Mg C. 
mg/dL mgldL mgldL 

- " 
AtfeCled mean R81" 2.32' 9 .27 

(36) S.D ±3.70 ± 0.31 ±0.96 

Conlrol mean 4.91 1.68 11.35 

( 10) S.D ± 0.85 ± 0.32 ± 1.00 

• Highly significant al P <0.01 , Significant al P <:: 0.05 . 

Table 6: Chemical composition of consumed ration. 

Chemical composition 

Crude pro lein 

Ash 

Calcium 

Phosphovs 

Magnesium 

Dietary rallon % 

17.50 

7.30 

0.49 

0.73 

0.34 

loP 
mgldL 

47.71" 

±32.71 

2S.9<l 

± 12.0 

N. 8. Unblanced ration contaning lower calcium: phosphorus ratio. 

Table 7: Analysis of under ground and lap water. 

Chemicel composltlon 

Tolal soluble sans ppm 

Bic,ub mEglL 

Chloride mEgIl 

Sulphate mEQI'L 

Ca;"lum mEwL 

Magn mEglL 

Phosp. mEglL 

Under ground waler 

2210.0" 

3.20 

20.10 

11.55 

9.60 

6.00 

0.9" 

N. B. Under ground waler have high soluble salls and phosphorus. 

Urine 

Mg 
mg/dL 

55.40" 

± 21.82 

24 .29 

± 1.09 

Hey% 

13 

4.9 

1.3 

0.95 

0.4 

C. 
mgldL 

3.63" 

± 3.33 

5.43 

±0.76 

Tap waler 

496.0 

2.10 

5.11 

0.91 

2.00 

1.70 

0.71 
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Fig_ 1 : The segmoid flexure OCOludil19 in it the cal

cuts. 

Fig. 3 : Kidney showing chronic interslilial nephritis rep' 

resented by fibrous tissue, proliferation (A) 

among the necrosed and desquemealed renal 

tubules (8) wi th leucocytic infllration and cystic 

dilation of some rcnalltlbules (c) (H&Ext50). 

10 

Fig. 2 : Part of kidney showirtg the sit of micro calcuti. 

Fig, 4 : Kidney showing fibrous tissue round cells (d) 

and desquamation of lining epithelial cells from 

basement membran of the renal tabllies (E) 
(H&E x 150). 

Fig. 5 ; Kidney showing nikrosis and pressure atrophy 

of rer·,af tubules due to pressure 01 fib rous tis

$V(" ilrc>liferal tOn (8) and hy1aline cost in some 

rena.t tublltes (a) (H&Ex1 50). 
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