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INTRODUCTION



INTRODUOTION

The kidney performa two major tasks, the eliminat-—
ion of wastesa which reault from body metabolism or from
the intrcduction of forign substances into the body; and
excretion of normal conatituents in the plasma so that
the concentration of substances in the blood 13 maint-

ained wlthin the limits conasistent with heelth,

Collection of urine from grezing farm animals is
important in nutrional studiea such as bhalance and met-
aboliam trials; it is also important in endocrine work

and diagnosis of some disenses,

Urine is8 of outstanding dmportance as an excret—
ory product the formation of urine by the kidneys repre-—
senta one of the main mechaniams for the excretion from
-the body of the productsa of metabolism, and for maintain-
ing the composltion of the blood and tissue fluids app—

roximately constant ]gvii.

Some urinary constituents such as urea, ammonia,
uric acid, hippuric acid, phosphate, sulphatesa, etc.,
vary greatly in concentration. Certain constituents not—
ably creatinine and neutral sulpher remain quite constant

for a given individual.
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Routine urine analysis is an important firss
step in the evaluation of remal function. An appre—
ciation of the character and congbtituents of normal
urine in the various species of anima;_is esaential
to be eble, correctly, to interpret the signiflcance
of any abnormal feature detected during routine ans—

lysis.

Urine analysis provides a valuable aid in
cattle in the processe of diagnogis within no time which
gives a great helpin early treatment to be applied by

the veterinarisn.

Whenever an evaluation of renal Ffunction in

needed the first step should be a routine urin= analysis

The object of this study was bto estimate ,
among cattle the wariation in %he followingi— §

I. The physical characters of cattle urine {ecolour,
cdour, transparency, foam, reaction and specific
. gravity) in health and in different diseased
conditions.

II. The chemical characters of cattle®s urine in
health and in difrerent diseased conditionsg

azg follows:-
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As Qualitatively (protein, glucoase, bloed, bBile pig-—

ment and acetone in bhealth & diseased conditions.

B. Semi-gquantitatively (Blood,'urobilinogen, bilir-

ubin, protein, nitrite, acetone, ascorbic acid ,

glucose and pH.)

C. Quantitatively (total protein, urobilinogen,
¢reatinine, urea ,glucose, calcium, inorganic
phosphorous and magnesium) in both of healthy

and disesased cattle.



JITERATURE

Physical charsoters of urine in normal cattle:

Abdulla (195%) revealed that the most important
factor in the determination of the reaction of the
urine is the composition of the food ingested. Most
foods of vegetable origin give ripe t0 an alkaline urine

because they contain an excess of base~forming elements.

Dukes (1855) reported that the ruminant urine was
normelly alkaline rather than acidic in resction.

Cornellius and Kaneko (1963) stated that the noxr-—
mal PH 1n cattle and sheep was 7,00 - 8,00,

Wolf (1962); Galambes gt gl., (1964) and Coles
(1967) used the measurement of specific gravity of the
urine for evaluation of kidney properties.

Weeth. et gl., (1969) found that determination of
specific gravity by refractometer was ranged from 1.,0030-

1.,0413% in narmal bovine urine.

Richards and Wotton, (1976) determined the specific
gravity of urine in Grezing cattle ranged 1,002 - 1,003
and PH averaged 6 — B.5,
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The physical characters of urine digeased enlmals:

Henson, et al. (1965) stated that wide spread
oskelated myodegeneration in cattle was associated
with a disease ayndrome characterized by a febrile
course, abnarmally dark red urine, in coordination,
recumbency and death when cattle fed with plants cas-—

sis occidentalis or cassaia cbtuaifolia.

Martinovioch and Wood.house (1971) found that
the low copper level in farms causes an out break of

post-—parturient haemoglobinuriaa.

Kelly (1974) found that the haemoglobinuria occur
in associstion with pre-renal diseases which causcs intra-—
vagcular hemolysis. The urine colour was fromn bright to
dark red, and even reddish black,according to the .con-—
centration of haemoglobin. High specific gravity occurs
in all diseases in which the volume of urine excreted was
significantly reduced as febrile states and prerenal

diseases.

Sharma, et al. (1976) buffaloes suffering from
haemoglobinuria reccrded, the FH of urine of buffalcoes
Varied from 7.9 t0o 8.2.
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Soamed, (1979) reported that the climical main-—
featetion and some biochemical estimmations were stud—
ied in 12 buffeloes with hesemogloblnuris in the
Sugar cane region of Maharashtra. The clinical

signs of coffee~ coloured urine, sneamis and icterus

were observed.
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Total proteln of healthy and diseased cattle in urine:

(A) Total protein in eppearently healthy cattle:

Crdinarily the glomerular membrene of kidney
prevent passege of large molecular protein, but during
periods of systemic stress protein may be lost in the

urine.

Sparacino, (1958) reported that the presence of
protein in urine of healthy cattle averaged to 7 mg/l00wml.

Roamagnoli (1959) reported that the protein in
urine of clinically heslthy cattilie averaged 3 mg/
100 m1l,

Cornellius and Kaneko (1963) sbtated that the most
part of normal glomerulsr membrane of kidney does not
pernit the passage of plasma protein and such protein
passed the membrane was reabsorped by the tubules so
that the urine was free of protein. When the glomerular
menbrane wes damaged any where along the uro-
genital tract from the kidney down to the orifice of the

urethra protein may be detected in urine.

Weeth, et al. (1969) determined the total protein
in Herfored cattle urine by peper-s8trip electrophoresia
and it amounted to 62.6 mg/ 100 ml.



Erlioc and Kolb, (1972) measured quantitatively
and gualitatively the urinary protein in clinicelly
healthy cattle and they found that total protein
{perchloracetic acld precipitate in Folin-lowry method)
in bovine averaged 1l3.2 & 9.1 ng/ 100 ml.

(B) Total protein in diseased cattle urines

Eil-Gindy (1966) reported that the slgnificane of
the sppearance of the albumin in the urine was an aid of

dagnosis in casges of traumetic pericerditis.

Bl=-Gindy (1966) stated that, infestation of buff-—
alces with fasciola causes albuminuria and bilirublinuris.

Biancardi {(1969) studied the protein, pseudoprotein
elbumin, indicarn, phosphate and acetone in 189 cattle
where he found that 105 out of them guffering from trau-

matic reticulo-peritonitis,

Kelly (1974) found that the haemoglobinuria occur
in association with pre—renal digeases which causes intre-—

vascuklr hemolysis and protelinuria.

Kurundkar, et al. (1981) found in case of haemo—
globinuria serum were low in phosphorous (1.96 + 0.57 mg %)
and normal in calcium and high bilirubin (7.64 + 1.19 mgkh).

Urine contained heemoglobin and elbumin but no sugsaxr.
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Glucose in urine of healthy ocattle and diseased condltions:

(A) Glucose in urine of healthy cattle:

Cexnelius and Kaneko (1963) stated that normal urine
containg no glucosea. although the glucoge was freely .
FPliltered at the glomerular membrane reabsorption iS comp-
lete in the proximal tubule if the load in the blood did mol
exceed 160 « 180 mg glucose/ 100 ml of blood above this

level glucose will appesr in the urine.

Morgan (1967) reparted that the glucose was not
a normsl constituent of urine but may appear when the

threshold wesg exceeded.

Kelly (1974) stated that the glucose in normal
cattle urine wag not found in urine due to the plasma
concentration rarely rises above the renal thershold
(about 17C mg/100C ml blood) so that tubuler reabsorp-~

tion was complete.

Sehilinger (1979) repoarted that the phyeiological
glycosuria of 5.6 mg/l00 ml up to 34.4 mg/100 ml occurs
in cattle.
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(B) Glucose in urine of dieseased conditiocns:

Cornelius and Kaneko (19863) stated that the
glycosuria was notliced in cases of convulsions and

repbles.

Morgan (1967) reparted that the glycocsuria in
violent exercise, fear, excitement, shock, hypothyrol-
dism, genersl snamssthesia,asphyxis, convulsion, rabies,
enterotoxemia of sheep, chronic liver digesase and tube
ular toxicity.

Kelly (1979) stated that the glucosuris was asso—
ciated with clostridium welchll type D enterotoxaemia,
rabies and following parentral administration of glucose

solutions.

Schilinger {(1979) reported that the pathologiocal
glucose excretion in cattle as their lower threshold was
of the order of 50 mg/lCO ml. Glycosuria was induced
with dexamethasone— 21 = 3, 6, © - triocxaundecancate.
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Ketone bodies in blood and urine of apprearent healthy

and digeased cattles

Ketone bodies are formed in the liver and by
the ruminal microorganiesms in rumingnt, These include
acetone, aceto-acetic acid and beta-hydrexy butyric
acid and related substances which are intermedialy pro—
ducts of fet metabolism due to the carbohydrate metaboliem
does not keep up with the carbohydrate needs of the body.
The ketone bodies mppear in the blood in relatively small
amounts, traces of which are exoreted in urine. With the
exception of acetone, they can be utillized by the kidney
as an eneérgy source when were excessive that they occur

in uwrine.

Robertson and Thin (1953) induced a marked ketosis
in dairy cattle by withdrawing focd for six days, but
when feeding was resumed the animsle showed a mare rapid
recovery than do cowe suffering from spontanous acetone—

amia.

Bullis, et al. (1965) found that the administration
of growth horwone to cows at the raete of O.1l to 0.5 mg
per kg. causes am increase 1ln milk production was the only

observed result. However, when two cows werse injected
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with larger doses of growth hormone ( l.0 mg. Der kKg.,
Eron feld (1965) a ketoslia was induced.

Morgan (1967) stated that the ketonuria in cattle
was commonly referred to as acetonamia, ketosis or hypo—

glycenlia.

Kelly (1974) stated that cattle normally had
a low blood glucose lievel (40 - 60 mg/100 ml) so that
they were incipiently hypoglucaenic. 4B &8 result any
condition in which the cerbohydrete demands of the body
exceeds the carbohydrate metabolism will result in

ketosis and ketonuria.

Horber, et al. (198Q) reparted that the aceto—
scetate and beta~hydroxybutyrate in blood, milk, and
urine as well a8 glucose and free fatiy acid in blood
were measured in total of 107 healthy dairy cows ard
20 with primary ketosis. In cows with primary ketosip,
ketone body concentraticn in blood, milk and urine
were significantly higher, blood glucose lower and free
fatty acid concentrations higher than in healthy animals.
During the period of maximum lactation body concentrat-—

ions of ketone may increase even in healthy cows.
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Creatinine in urine of appearently healthy and diseased

—— ey A

Creatinine, wiich is the end product of muscle
metabolism is excreted with great cunstancy in the

urine.

Marshali, (1921) and Hunter, (1i922) stated that
the daily excretion of creatinine in urine was not sff-
eéted Dy the disbtary protein, exaercise or daily urine
volume, whereas Mitchell and Kruger, (1928); Hobson,
{(19%9) and Hawk, et ale. (1951) belived that creatinine
output was greater during & period of work than during

inactivity.

Butcher and Harris (1957) stated that, they found
the creatinine excretion to be independent of the protelin

ingestion in ruminants.

De Groot and Aafijes, (1960) observed that, there
were a small variation in diurnal urinary creatinine

values.

Aof jos andDe-Giregd(1961); 4Albin and clamton,{1966)
urinary creatinine is beliived to be relatively constant

by an individual animal.
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Robert and Clanton {1966) measured the variation
in uripary oreatinine iu influenced by animals, rations,
stage of production and time. The uriﬁary ¢reatinine
levels in three normal cattle averaged S.45 gn/day;

10.0 mg/days 9.99 gn/day respectively.they aleo found
that in four pregonant and lactating cows 11.72 gn/
day; 1lU.36 gun/days 7.45 ga/day; 9.81 gu/day respectively.
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Urea in urine of appearently healthy and diseased

cattle:

Urea is the main end product of protein metabo-
1liagm in the body + Thig substances is filtered by the
glomerulus and excreted in the urine .

About 2 per cent.ils the average gquantity of urea in uri-
ne ,but this quantity may be inereased direotly with thse
quantity of animel food and exerition,. .and inversely with
the walume of animal of urine passed. 4 pathologilcel incr=-
ease takes place 1in fevers and diebetes,ale in polisoning
by phosphorus or arseenilo
Decrease of ures takes place phyiologically in diminished
diet and sedentary habitas. A pathologlcal decrease takes
Place in certain liver diseases, in aneaemia and other deb-
ilitating diseases, and particularly in kidney diseases.

It 18 in the pathologlionl caseg that urea determination
are moast important. In the former leas urea is created in
the body ; while in kidney diseases the nrea i1a formed,but
not eliminated, until the percentage of urese in the blood

1a much higher than in the healthy subject.

Campbell and Watta({I970) found that in extrarenal dla-
ease whih affeeta renal efficiency may puch blocd urea levmls
as high 200m]1 and sometimes higher.
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There has been excegslve loss of f£iiund and electrolytes
and oconditions associated with poor cardiac function irrespec-

tive of their eticlogy were 1l1liable toc cause elevation in blood
urea level asuch as shosk,disrrhia and congestive heart failure.
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Bilirubin and urobilinogen in urine of appearent healthy

and diseased cattle:

Bilirupin originates as a catabolic product of
haemoglobin metabolism. During periods of natural ery-—
throcyte cestruction the daily loss is so small that
it can be eliminated unnoticed by a normal liver.
However, during periods of excessive destruction the
bilirubin may be elevated enough to cause icterus or

Jjaundice.

Urobilinogen is conjugated bilirubin that has
been eliminated as bile, reduced by intestinal Dacteria,

reabsorped into %he circulation and excreted in th

o

urine. Some urobkilinogen is therefore, ncocrmally D

H

e8—

ent in the urine.

Wallace ard Diamond 71925) studied the walus of
the EBhrlich resction for urobilirogepn ir the urine and
faces has been w=ll eghatbli=cel “or manpy years. Cne of
- v 3 r y | - 3 - 2 2
fhe principale Joul 2 ring Shis resotdo
Q o larg ca.] 2 exar-le in using = rac
ni g thod iz = Rl ver ir ey 1 7 oz
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Kuhle (1926) reported that the only &0% of all
cattle with established hepatopathy exhibited bilirubin-
uria. Since as high as 25% of narmal cattle have been -
reported to have traces of bilirubin in the urine.

Berger (1956) studied the metabolism of urobili-
pooids in man and animale.  They izolated only stereobl-
1in from the urine ¢f herbivora. In hepatic diseages, .
both bilirubin comjugates and urobilin were’ foumd  inr
nddition to the stercoébilin..

Montemagno (1954) concluded from extensive clini-~
cal studies in cattle, horse and dogs, the elevations
in the urinary urcbilinogen were good diagnostic signa
of hepatopathy.

Heidrich (1954) studied a group of 78 cattle with
traumatic reticulitis, found that 20 tested positive -
for bilirubinuria with the methyelene blue test, 2 out
of 3 cattle with aceﬁoneamia and accompany hepatioc lipi-—

dosis were also positive for Dilirubin in urine .

El-Gipdy (1957) suggested that methylene blue
test in urine was useful test in the diagnosis of liver

diseasge in cattle.
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Cornelius and Kaneko (1963) stated that the frees
bilirubin does not normally pass the renal filter, only
conjugated bilirubinuria in hepatie diseases with accom=—
ranied renal malfunction may be difficult to interpret
because of shifts in the renal threshold for bile big—

ments.

El-Gindy (1966) atated that, infestation of
buffaices with fasciola causesa albuminuris sand bilirubin-—

urise.

Medway, et al., (1969) reparted that the correlat-
ion between the degree of urinary urobilinogen and liver

damage had baen found in cattle.

Doxey (1971) reported that the bilirubinuria in
cattle should be interpreted with caubtion. Scme normal
cattle exhibit mild bilirubinuria and bilirubin wall

appedr in urine in some cases of traumatic reticulitis.

Freeman and Beeler (1974) reparted that the high
urinary output of urobilinogen may be the result as high
production rate as in hemolytic disease; colonization of
small intestine by bacteria and hepato~biliary disease;
Whereas low uripary output of urobilinogen result from

as nearly complete or complete obatructive Jaundicg
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adninistration of broad-spectrum entibiotlic, reduced
total renal function and inhibitors of proximal tube

ular secretion.
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Minersls in urine of appearent healthy snd diseased

cattles

BExcretion of calcium in the urine apd into the
intestine was not altered by changes 1ln caloclium intake.
Excretion of phosphorous in the urine, however, varied
considerably and it was suggested that this process may
be largely responsible for phosphoarous hamoestasis (In
lactating snimals the daily loas of magnesium in the
milk, urine end tfaeces).- Although thare was no large,
mobiligable store of magnesium in the body, some résar-
ves do exist in saft tissues and bone and can be of

importance in delicate situations.

Maynard (1947) reported that the herbivous excrete
very small amount of phosphorous through wurinary channels
(94% of the urinary phosphorous was exoreted in the inor-
ganic form).

Blosger and Smith {(1950) stated that, vary small
amount ¢of phosphorous were excreted in the urine at any
time. They 81s0 mentioned that usual smount excreted
were from 0,02 to O.04 gm daily and normal magnesium
level in cow's urine which amounted to 1.82 gm daily

excretion.
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Rook, et al. (1958); Storry and Rook {(1962);
Meyer (1963) and L'Estrange and Axford (1964) stated
that the filtration rate rixes the thnreshold concente
ration in the plasma. This correlation between serum
magnesium concentration and urine output has been
demonstrated and the renal thresihold for serum (or

plasmsa) magnesium estimated in several investigations.

Wilson (1960) reported that the reual excretion
of magnesium was controlled by a filter reabsorption
mechanism in which the tubular reabsorption process act-—
ing act or near its maximum rate and the excretion was

through te be partiy or wholly ilodependent of other ions.

De~Goot and Martin (1967) recorded tnat, the reliation—
ship between magnesium in plasma and urine makes the magw
nesium content in the urine an even better estimate of
the magnesium status of an animal than the magnesium of

the plasma.

Simesen (1977) stated that magnesium absorbed in

excess of the body's requirement is excreted by the kide~

neyse.

Field (1970) found that the lactation increased
the fecal dry matter by 24 -~ 30% but there was no
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cunsistent effect on urinary urine and miil was not
correlated with faecal magnesium escretion. urinary
and faecal calcium levels in lactating cows were
lower than in non lactating cows. lscbation increased

the excretion of potassium in urine and faecese.

Sharuwa, et al.,(1976) estimated the perecnt-
age of inorganic phosphorous, ¢alcium, magnesiul and
protein in the whole blood, serum and plasma of burf-
aloces suffering from haemoglobinuria. They found that
a sharp decreasge in the inarganic pliosphorous and ne
change in tbe level of calcium, magnesium and protein,

Whereas the urine pH varied from 7.9 to 8.2.

Samed (1979) reparted that the clinical manifegt—
atation and some biocheaenical estimations were studied in
12 buffaloes with haemoglobinuria in the sugar concent-—
ration of Maharaghtra. The clinical signs of coffee=
¢oloured urine, aneamia and icterus were observed. Msain
calcium andinorganic phosphorous value were 1l0.68 and

1.97 mg/ 100 ml serum respectively.

Kurundkar, et al., (1981) found that the haemoglo-
bDilinuria were low in phosphorous in serum (l.%6 + 1l.19 mg%).
Urine contained haemoglobin and albumin but not sugar, its

pH varied from © to 8 .
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Urine sediment in appearently healthy and diseased

cattles

Urinery sediments asre of considerable value in
the differential diagneosis of diseases of the urinary
system. In all instances in which wrine analyais
reveals some other abnormal constituent suggesting
renal or post-renal disease. The sedimenta obtained
from urine of two types: The organized deposits and

unorgani zed deposits.

Cornelius and Kaneko {(1963) stated that the
normal animal will show the presence of epithelial
cell an occasional erythrocyte, leukocyte, triple

Phosphate and calcium phosphate crystals.

Weaver (1966) recarded that the urine of rumi-
pant may contain triple and amorphous phosphate and

caloium oxalate.



Material and Methods

(1) Materiel:

A, Animsals:

i e . . i o

A total of one hundred and eighty seven (187) cows

were used for performing this work.

The condition and distributions of animalas under

investigation were as follows:

1. The first group consists of fifty (50) clinicelly
healthy cows of 2-8 years old. The animals were free
from internal parasites as proved by feacal examination.
This group reapresenta the control enimals., Thirty six
cows of this group were randomly gelected from the dairy
nerd at Rass—-Bl-Soda Army PFarm, Alexandria. The remaind- -
ere {14 animal)were belonging to the Facutly of Veterinary
Medigine, Edfina ). .

2. The sgecond group consists of one hundred cows infeated
with fasciocle, The animals were examined at private
farm at Shabas BEl-Malh and Mahalet Melek in Dessouq Center
(Kafr El-Sheikh Province). AnoWhser (15 Cowa) belonging
40 this group were examined at the ¢lindic of the Faculiy
of Veterinary Medieine, Edfina.



3.

4,

5.
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The third group twelve cows (12) of 4-7 years old suffered
post=partuirent haemoglobinuria from the Veterinaxry Clinic
of the PFaculty of Veterinary Lledicine, Edfine, Dessaoug
and Damaenhour Veterinary Cliniec,The diagnosis of thias

group based on clinical examination and laboratory tests.

The fourth group of ten cows (2-8 years old) auffered
with pneumonia from the Veterinary Clinic of PFaculty
Medicine of Edfina. The diaghosia based on the clinical

exemination for each animal.

The fifth group four cows (2-6 years old) suffered with
simple tympany, dlegnosis by clinical examination, and
Collected from the Edfins Veterinary Cliniec of the Paculty

Veterinary Medicine.

One rebied cow which was cows presented to the Veterinary
¢linie of Paculty of Veterinary Medicine of Edfina. Rabies

infection wasa varified at the E1 Agoza laboratories,

 Ministry of Public Health and departement of pathology

Paculty of Veterinary Medicine, Zagazig University.
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Sampling:

l. Urine Samples:

The urine samples from each animal was obtained
in a suitable vessel by catheterization. The rubber
catheter plastic bottles and test tubes were sterile .
Introduction of a catheter into the urethra in the cow
necessitates lngertion of the end of one finger dinto

the suburethral diverticulume.

Examination of urine sample in calbile:

The collected urine samples were subjected to
the examination of the physical characters {(colour; odour,
aspect, transparency, reaction foamy and specific gra-—
vity). Urine samples: were subjected to gualitative ,
seni-quantitative and quantitetive analysis , The methods
used here were in genersl after Bloom (1960)
Benjamin (1961)and Cles (19&7).

(1) Colours:

The colour of urine specimens were noted and
recorded while observing the gpecimen in a test tube.

The following colour des.gnates were useds—
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Colourlesas. yellow brown. browie.

Pale yellow. greenish yellow. green.

Yellow. red. biue.

Dark yellow reddish brown. milxy.
(2) Odour:

The normal adour of urine is derived from the
volatile organi¢ acids present (urineferrous odourd.
An odour of ammonia may urea result from being con-
verted to ammonia by bacterial action. Ketonebodies

impart a characteristic Sweoetish-—-fruity odoure.

(3) Transparency:

The transparency of urine was observed in a

teat tube and recorded as clear, flocculent or cloudye.

(4) Foam (Froth)

— —— ——

_ U;ine usually is8 not foamy, but yellow foam might
ocour following excretion of bilirubin. Surface ten—
aion may be altered and any agitation produced froth .
Thia observation was the basis for one of the tests
for detection of bilirubin. High protein concentarat—
ion in urine will alter surface tension and also prod-

uce foam.



(5) Reactions

The reaction of urine was determined by using
Litmug—-paper as well a8 by the universal indicator .

paper (pH 1 - 14, Carlo frba S.P.A. — ilano).

(&) Specifjic gravity:

The ppecific gravity was measured by Hydrometer—

method (urinometer ) Hace and White (1579).

A weighted float is placed in a column of still
urine. The level to which the flioat sinks was measured
of the specific gravity. The float was actually dis—
placing a certain weight of urine which represents

gpecific gravity.

Chemlical analysis:

The coilected urine samples were subjected tos

I Qualitative analysist

l. Proteins

. A S -

The following chemical test was carried out fop
protein detectioni-

= Head coagulation test or boiling test:

Two—thirds of a test tube was tfilled with urine.
The upper half of the tfluid was zgently heated.

F;
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Any turbidity which appeared that dissclved in 3%

acetic acid indicated absent for protein.

Detection of glucoage:

The glucose (reducing subataﬁce) In urine samples
was detected by using the Benedictt's teat:-

To Scc of benedict's remgent in a2 test tube, there
were added 0.5c¢cc of urine was added. The tube was
immerged in a bath of boiling water of 10 minutes.
A postive test for reducing substance is given
when A red, yellow or green colour develops and
when standing a definite coloured precipitate was

formed.

Detection of blood:

The blood in urine asamples was detected by using
Benzidine test: (Benzidine reagent includs benzi-
dine 25 gramme=s, glecilal acetic acid 200 ml and
distilled water to 1000cc). Benzidine reagent 2
ml was mixed with an equal volume of hydrogen per-—
oxide 3%. Then 2 ml of urine were added and mixed.
The appearance of a green~blue colour Indicates

the presence of blood.
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4. Detection of ketone bodies:

Rothers's test was used for detection of ketone-—
bodiesi—

Urine semple (20 ml) was sabturated with ammonium
sulphate crystals ina test tube. Then a few drops
of concentrated ammonium sulphate (2 to 5
drops) and a few arops of freshly prepared 5 J
Sodium—nitroprusside were added and %the mixture

was shaken. A permanganate tinge develops it indica-

tes the presence of aceto-acetic acid and acetone.

1. Semi-quantitative test of urine analysis:

Semi-~quantitative exsmination of urine safiples
was done by using combur 9 test struos produced by

Macherey-Nagel, werkstra Be 6-8, D—-5120 Duren.

Technigues:

The Fresh uncentrifuged urine sample were used
after thorough mixinge.
1. Test strip was immersed for one gecond into the

wine samples.

2. The excess urine was wiped off from the rim of the

vessel.
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After 30 -~ 60 seconds, Lhe test patches were

compared with the colcur scale on the lab -

Bloods

Separate coleour scales for erythrocytes and
heemoglobin were scattered or compacted giving
green dots on the test paper were iandicated of
intact erythrocyte (practical sensitivity limit

5 erythrocyte/ ml urine).

The detection is based on the pssudopercxidative
activity of haemoglobin snd myoglobin, which
catalyze the oxidation of an indicator by a orga-—
nic hydroperoxide producing a greem c¢olour.

Urcobilinogent

The determination of urobilinogen is based on
a new ppecific reaction. As table diazonium salt
reacts almost immediatly with urobilinogen to
give a red AZo dye {(practicel sengitivity linit
O.4 mg/dl.). No discoliouration of the test path
or c¢olour lighter than that shown for 1 mg/dl.

Constitute a. normal findinge.
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Bilirubin:

The test for bilirubin is based on the coupling
of bilirubin with a ciamcnium salt; resulting in
a pink to bright red—violet colouration preport-
ional to the bilirubin to the bilirubin concent-—
ration. Even the slight test pink colouration

constitutes a positive »

Proteins

————— — e e it

The test is based on the "protein error" principle
of imdicators. The test Zone is burfered to a
congtant pH Value and coange from yeilow to green-
ish blue in the presence of albumin. Other prot-
eing are indicated with less sensitivity. Reading
after 60 second permite semi-quantitive evaluation

of the test.

Nitrite:

The presence of nitrite was iondicatied by a specific
reachtion that produced a pink to red colouration of
Nitrite test field. The practical gensitividty limit
was 0,5 mg/dl of urine. BEven as light pink colourat—

ion indicated a significant number of bacteria-
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{(6) Ketone~bodies:

This test is based on the principle of legalls
test (practical sensitivity limit for ecebo-acetic
acid 5 mg/ 4l or 5 muel/l.). A pesitive reaction
was indicated by a colour change from beige to

viclet.

(7) Ascorbic acids

The detection is based on the discolouration of
tillmans reagent. In the presence of ascorbic

acid a colour change takes place from blue o red.

(B) Glucoees

Glucoge determination was based on the specific
glucose~oxidase peroxidase reaction. A positive
reaction was indicated by & colour change to
orange or brown. After 60 second permits semi—
guantitative evaluation of the test. The practi-
cal sensitivity 1imit in 40 mg. glucocse / dl. of

Urine.

(9) EHs

The strip best contains the Zndicators. Methyl
red and bromothywol blue, These give clearly
distinguishable colours ovexr the pH ranging frem
5Te 9.

~—
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III. Quantitative analysis:

1. Detaermination of total protein in uwinss

The best and most avialable method for deter—
mination of total protein in urine of normal and dis-—
eased cattle were measured by using " Standard Biuret

Method" .

Frinciple of analysiss

Copper in alkaline solutiun reacts with peptide
linkage of smino acid in protein producing a violiet
coloure.

Reagent:

——— o s gt

{(4A) Biuret reagents

Nine grammes of sodium btartarete were dlias—
olved in 500 ml. of Q.2 N. sodium hydroxide. These
grammes of copper sulphate were added and dissclved by
stirring, then 5 gm. of polassium iodide were added and
the volume completed to 1 liter with C.2 - sodium hydro-
xide.

(B) Protein stendard sciution: (0.5 gn/l100 ml)

500 mg of dry crystailine bovine albumin was
dissolved in 100 ml. distilled water and was kepl Prozen
at — 15C° Jhe standard protein sclution was stendardized

using kjeldhal method.
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(C) Trichicroacetic acid 20%:

20 grammes of trichloroacetic acld were

dissolved in 100 ml.

(D) hN=Sodium hydroxides

40 gremmes of sodium hydaroxide were dissol—

ved in litre of aistilled water.

Procedures:

l.

4o

1 mi. of Lested urine was mixed with 1 mi of trichloro-

acetic acid 204 .

The mixture was centrifuged and the supernatent

was poured off.(1500 R/10 minutes).

The left precipitated protein was dissolved in 0.5 ml
of N—sodium hydroxide 2.5 mls of water were then added.

The comncentration of protein in this solution was 1/3

of that in the original urine stendard 3 ml. of stand-

"ard protein golution wasa used (0.5 gme. per 100 ml,)

Blank. 3 ml. of water was used as blank.

To test, standard, and blank were added 5 mi Buiret

reagent.

All the tubes were incubated at 37°C for 1C mninutes.
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7, The absorbauce of test, standard and blank were

messured. colorimetrically at wave length Szl a.k.

Calculations
= . — L = o -
Urine proteir scncesnbtration = ———==— x .5 x 3
5 - B
6 - B
5 e % 1.5
5 = 5
Where:
T = TTest.
2 = Starvdard

B = Blark
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2. Determination of glucose in urines

The glucose in normal and diseased urine samples

from cettle were determined by Trinderp. (1969).

Principles

e e S e i e S

The presence of Glucasein the sample was determined
according to the resction of g.ucose inkto giuconic acid
and hydrogen peroxide by glucosc cxidase. And wnhnen added
phosphate burfer (phenol) and euzymes &s anino=-antipyrine

{peroxidase) change int ¢ chromogen and water occured.
glucose oxidase

Glucose glucconic acid + H20
H202 + phenol + amino-4—antipyrice peroxidase chromogen +
hac

Reagentsil

Reagent 1 phosphate buffer 150 mmel/L.

buffer phenol 10 nmel/L.
Heagent 2 amnino—antipyrine O.4 mmol/i.

peroxidase 300 Iu / i
Enzymes

glucoge oxidase 10,000 Iu/L.
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Working Solutions:

The content of reagent 2 was added Lo the botile
of reagent 1 and mixed well. he working soiution was
stored in the originel browun bottle and preserved on at
20 = 25°C for 5 dayse but 1 month store in the refigerator
(2 - 8°C).

Re8ESAL  Stundard  suuple
Standard (2 g/i.) - 20"l -
Urine sample - - 20 }'9-
working solution 2 ml 2 ml 2 ml

The contents in the tubes were mixed well and
incubated at 37°C for 1lC minutes ¥he optical density
of sample and standard measured against reagent blank

at wave iength 505 n m. in calcrimeter.

Calculation:

C.D. sanmples

Jel standard

o = c¢oncentration of stencard in g./ ..
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3+ Determination of creatinine in urines

—_—

EBrod, Je& Sirotal(lo4s)
method was used for guantitative determination
of creatinine in normal and diseased uri..e samples as

follows:

Principles:

Letermirution of creatinine 1n urire was made

following the Jaffé reaction:

Reagentss

10 mi./1
keagent i (standard Creatinine

(88~4 mol/L})

Reagent 2 Sodium hydroxide ©.75 N
(Alkaline reagent)

Reagent 3 Picric acid CeO4 mol/L,
(Color reagent)

Sanp les:
Urine waa diluted 1/100 by distilled water just before

determinaticn.
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Procedures
Rg%sgit Standard Samples
distilled water l.5 ml - -
urine sasple - - 1l.5 ml
standard(reagent 1) - t.% wd -
scagent 2 0.5 ml UebH mi Ue.5 1l
LKeagent Vel und Ve ml Ceb ml

The reagents were mixed and were left ex actly 20
minutes end were measured calorimeterically at a wave
length of 520 n m.

Calculationg

Ce.D. Bample

—_ X n x dilution
U.D. standard

n = #0 when was calculated by mg/L.



( 42 )

Determination of ures in urine:

Chaney; Marbach. (1l962) and heiss, gt al. (ieoe6s5)
method was used for quantitative determinmation of urea

in urine of narmal and disessed cows as follows:

rrinciple:

Enzymatic determira ticn of urea according to tne

following reacivion: LH

The formed awmoniums ions were wsasurcd by the

Berthelot reactlion.

Reagents:

Reagent 1 Urea Oe3 gn./L.
(Standard)

Resagent 2 Urease 10,000 I,u/L.
(enzyme)

Reagent 3 Phenol 1.07 gm./L.
{color reagent) Sodium sitroprusside 4.9 gm./L.
Reagent 4 Sodium hydroxide 50 zele /Loy

(Alkaline reagent) Scodiun hypochlorite 4.2 gné/L.

—————— — Urine diluted 1l:100 by dictilled watber.

-— - —— —

Uresse 5 o
5 = Co-uﬂ2 + H20 CC2 + 2 IiH_.

3
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Procedure:

. b e B

(1) Working soclution number 23

The reagent 2 wasg dissolved in 5 mls. of dist-
illed water. The working sclution was stable for 4
days when kept in refrigerator ( 2 — B°C ) and stable

for 24 hours at room Gemperature (20 — 25°C).

({2) Working soclution number 33

Reagent 3 was dissolved in 20 ml of distilled
water mixed and transreéred to a 500 nl graduated cylinpder,
The volume was completed to 500 ml. with distilled water.
The working solution stable for 30 days at 20 — 25°C,

Procedures
Rggggﬁt Standard Samples
Warking solution N.z2 200;'*"ﬂ 200M£ 200N&
Reagent 1 (standard) - 20Pi -
Sanple.

- 20 W

Diastilled water EONJ -
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The tubes were incubated for 10 minutes at 37°C

mixed well then reagents were added as seen in table:

Reagent oo  dard Samples

bilank
Working solution No. 3 5 mil. 5 mi, 5 ml.
Working solution iWo. & 2 ml. 5 mi. S ml.

The reagents were mixed well and incubated Tor 15
miuutes at 37°C and measured colorimetrically at g wave

lengtb C 550 n.m.).

Calculations:

O0.D. Bamples
O.Ds standard

X n x dilution

n = (3 when calculation by gn/ i.
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Determination of urcbilinogen in urines

The Watson gt al,method (1l934) was used for
guantitative determination of urobilinogen in normal
and diseased uriune samples.

Principle:

Urcbilinogen and other reactive subsiances
including prophobilinogen and melanogens, vreact with

Bhrlich's producing & red colour.

Ascorbic acid acts as a reducing agent. Acidity
of the mixture is decreased by subsequent addition of
sodium acetate, which lntensifies %he urobilinogen alde-
hyde colour inhibiting formetion of indole and ska%ole
derivativeas, The blank was prepared by adding sodium
acetate prior to addition of Bhrlich's reagent, preventing
development of the urobilinogsen aldehyde pigment. Fhenol
sulfonphthalin was used as the standard rather than the
pontacyl dyes recommended by Watson.et al., (1934).

Reagentes

(1) Ehrlich's reagents

700 mg. p=-dimethylaminobenzaldehyde was dissolved
in 150 ml conceubtrated hydrochioric acid,lCu ml distilled
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water waa mixed. The reagent was gstored in a brown

glass bottle.

(2) Sodium acetate saturated solutions

1000 gm. sodium acetate (A.R.) Triple hydrate
was added to 1 liter of distilled water, and heated to

approximateily 60°C.

(32) Phenol sulfonphthalein aye standards

20 mg. phenol sulfonphthalin (psp, phenol red)
was dissolved in 100 wml 0.05:; (w/V) sodium hydroxid.
The acid form was used. ['he stoclk sclutlion was diiuted

(13 100) with 0.05% (W/V) sodium h;droxid

Frocedures:

1. The presence of bilirubin in urine was tested by mixing
2 ml 10% (W/V) Barium chloride LBacla) with 8.0 ml urine
and filtred. The final result was corrected for dilut-

" jon by multipling by 1.25.

2., 100 mg. as8corbic acid was dissolved in 100 ml clear
urine, to each of two tubes labelied "B" and "U" respect—
ively.
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%. Three mls of saturated sodium acetate was added to
tube "B"™ and mixed well. ‘lhen 1.5 ml Ehriich's
reagent was added and mixed .

4, To tube "U"™ 1.5 ml Bhrlich's reagent was added and
mixed threughly, and immediatly 3% ml saturated

godium acetate was added.

5. ‘The absorbance of "U" and "B" were read calorimeteri-
cally at 560 n m.wave length within 5 minutes, against

distilled water.

6. Standard phenol suflonphthalein was read agajiust

distilled water at same wave leangth.

Caleulations

Barlich's units per 100 ml urine = 2¥ &8 y o,340 x
6.0 AV = 4B ] AB
= StmmmeB2oe. y 1,38 EBhrlich's units/100 ml urine
* AB
Wheres-
AU = tested was added BEhrlich's reagent f£irstly

and sodium acetate secondary.

AB = teated was added sodium acetate firstly and
Bhriich's reagent secondary.
AS = standard.
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Determination of calcium in urines

Clark and Collip (1925) metuod was used for
guantitative determination of cadicium in urine of
normal and diseased COW.

Principles

Calcium was precipitated from urine as the oxa-—
late. ‘The precipitate was dissolved in acid and the
oxalate ion determined titrimetrically by titration
with potassium permanganatec.

frocedures

1. 25 ml of urine was mixed with 1 gm activated charcol

and filter.

2. Transfered of 10 ml of the cleared urine to a
tube and 2 drops of methyl red solution was added.

2. Added 2 ml of ammonium oxalate solution and pH was
adjust to 4.5 with). N Hcl and stood for 24 bhours

at room temperature.

4, The sample was centrifuged and suppernatant liguid
was poured off the tube was hold opposite g filter
paper for suvme minutes for removal adnerent supper-—

natant in the tube.
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5, The precipitate was dissolved in 4 ml of 1 N H2504
{sulforic acid) and placed in a bolliag water bath,

and mixed frequently to facilitate coumplete solution.

6. Titration with 0.0l o potassium permanganate solution
until the first drop which gBve the solution a pink
colowration.

Calculations

ml titrant used x nornallity o ticrant X 4 =

mg caloium / 100 wl urine.
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Determination of inorganic phosphorous in urine:

Taussky et al., (1953)-
method was used for guantitative deterwimation of inor-
ganic phosphorous in urine of narmal and diseased cattlie.

Principles

——— —p— i——t———

The urine sample was diluted with distilled water
(1:10).The phosphorous forms a phospnomolybdate complex

in the presence of ferrus sulphate.

Heagents:
Reagent 1 phosphorous 50 mg./e
( standard)
sulfuric acid
Reagent 2 ferrus ammonim sulphate 100 gm./L.
(reducing agent) ferus nitrate 2 gn./Le.
Regent 3 sultfuric acid l.1 I

{color reagent) ammonium hepta—molybdate 4.5 gme/L.

Urine diluted 1l: 10 in distilled water.
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Procedure:

Working soliution:

BEqual volume from reagent 2 ana 3 were mixed.
The mixed soiubion was left stable for 1 month at 2=8°0C

in dark brown glass bottle.

FProcedures
Keagenth j
3 e Standard Sample
Sample - - 1uu»-l
Reagent 1 - :Loop-l -
bistilled water 1o0o M& - -

Working soirution Z.o ml 2.5 ml 2e¢5 ml

The contents of each tube was mixed well, and
measured at 690 n m calorimeterically after 10

minutea.

Calculations

Qe.D, sanple

x n x dilutlon mg/L.
0.D, standard

n = J.UY when caleculation By gm./liter.
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Deberminativn of magnesium in urines

Gindlexr & Heth, D. (1971) method was used for
quantitative determination of wegnesium in uwrine of
norual and diseassed cattvtle .

Principlets

Colerimetric detwiaimation of mzguesiun witunout
deprotelinization using cwolmagile was usedt. A eliminate

due calcium up to 150 mp./liver.

Heagentsas
Reagent 1
magnesiwi sulphate 25 mi/ie
(standard)
Reagent 2
calmagite 160 mg/Le

{color reagent)

-Reagent 3 reagent pH 1li

70 mg/ L,
{Alkaline reas EGTA

gent).

The urine wag diluted l:ic in aistilled water.
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srocedures

s s s s .

The workirg solution was prepered by mixing
from reagent 2 and reagent %. The mixed res,.eunts were

stable for 4 daya at z«8°C.

heageant

ienk Staendard Scliple
Listilled water ou Pl - -
heagent 1 - S0 )~|l -
Ssmple - - 50 }i&
Vorking solution «.5 ml e ml ceb ml
After 5 minutes sue optical cersities ot

the tube was measured in a coloerimeter at wave lcngth

520 nm .

Caiculations

C.D. sanple

x n x dilution mg/L.
UeD, Btanderd '

n = w,025 when calculatiun per gm./liter.
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Faecal Examination:

a) Sedmintation Method (Boddie, 1959)

A presentative sample of faeces was thoroughly
mixed with tap water in a morter -to form a suspension
which wag passed through a fine wire sleve. Pilterate
was collected in a plastic container. After standing
for 10 - 15 minutes, +the clear supernatant fluid was
poured off and the sediment was thoroughly shaken and
centrifugated for 1-2 minutes at 1000 r.p.m. A smear
from the deposite in the bottoem of the tube was exam-—

ined under the microscope using a low power lens.

b) Floatation method(Benbrook and Sloss, 1955).

Approximately one gramme of faeces from the col-
lected sample was transferred to a container, then
small quantity of water was added end stirred thorou-
ghly using glass rod. The watery suspension of faéces
was poured through a fine wire into another container,
end filterate was agitated thoroughly before peouring
into a test tube up to its middle. Saturated sodium ch-
loride solution was added up to 6ml from its top and the
contents were mixed by repeated Inversion of the tube, the
sample was then centrifugated for 3 minutes at 1500 r.p.m.

To a drop of water, place on & microscopic slide, & drop
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of the prepared sample was added by means of glaas
rod and the diluted suspension carefully covered
with a cover glass zo that the fluids spread evenly
under it. The slide was then examined microscopic-
ally using the low power, for survey and the high

power for identification.
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wicregcopical ecamimation oi the urinary sediment:

Fresh urine sauwple was8 usuaily used L0 XA~

mination of urinary sediment.

Techuniques

l. ihe gpeciwme: was mixed trhluvughly aud 15 ml was

cenctriifuged for 15 minute-.

2+« The supernatant riuid was poured oif by inverting

tube without wiping the L.p of the tube.

%+ The gediment was mixed the sumall aimount of uliune that
remains in the tube (by holding uLhe Lop of tube with
a finger of the other bhand) and one drops was placed
on a alide and covered with cover glass and

examined under the low power.

Sediments

Uripary sediments could be classified as organized

and unorganized or as cellular and organic¢, inorganic.

Organized sediments

Vaginal epithelelium, erythrocyte, reral und bladder

epithelial celdis, leukocytes, Custs were cyliner ol proteirn,
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tat, Hyaline casts conbtain no c¢eidls, renald tubular

epithelial that wasgs sheded,

Unorganized sediments

Calcium, pnusphate, oxaiisate, wric acid, urcats
phosphate crystals were commondy secr in Lerbivorous
urine.

Svatistical analysis showing the amaximun, minimun
values, mean aad standard deviation, was calculated

according to the following equation. (3nedecor, 1956).

xa_(x)a

30 =
n - 1
wheret x% = Sum of square values
(x )2 = Square of 3Sum of values
n = Number of animals.

Test of significance between two averages were
made by the following formula:

ZF - x2
1
s 2 - 352
1 2
and degree of freedum = ny + 0, 4
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The calculated "I uwas compared to the tabulated
wpw yglue present in the "I table at the respective

degree of freedom (L.F.).

The significance of dirferences among the mean

evaluated as being:

(a) Non significant.
(b) Significant at 5% level of srobability ( B £ 0.05 )

(e¢) Bignificant at 1% level of probability ( P € 0.0l )



Hesults

— . s, e et

T™e urine is formed by the filtering of plasma
through the glomerull of the kidney, and the tubules ‘
selectively reabsorb those substances useful to the
body and leave behind or secrete intc the urine those
substances undesirable to the body. ILaboratory tests
have been developed to evaluate sach of those processes

of urine formation in health and disease.

(A) Urine analysis in apparently healthy cattle:

pH and specific gravity of the studied urine
samples in clinically normal are demonstrated in table
(\) and graph (1) & (). It shows the maximum; mini-
mum and mean wvalues of pH (8.09 + 0.06) and the mean of

specific gravity in urine is 1.020 x 0.001.

Table { Z.) shows the qualitative tesats and semiw
gquantitative analysis of urine. Urine samples of clini-
cally normal cows were lacking protein; glucose; biliru-
bin and blood. While 16 out of 50 cows were positive for
urobilinogen. The semiquantivative analysis were alsc posi-
tive for protein(BOmg) of 50 urine samples while they were

negative for ketone~bodies and bilirubin. However these urine

samples were negative for glucose; blood; nitrite and asco-

rbic acid.
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Quantitative ievels of total protein in urine
ranged from 0.199 —— 0.000 with mean 0.062 + 0.005 gm 7%,
while the mean of urobilinogen was 1.09 0.74 Ehrlich's
units/ 100 ml urine.

The mean of creatinine, urea, glucose, calcium,
inorganic phosphorous and nagnesium were 2.29 + 0.027 ;
18.28 + 2.58; 0.030 + 0.002; 0.021 + 0.002 ; 0.9 * 0.009
and 0.21 + 0.02 gm./liter respectively. Thfseresults
are demonstrated in table ( 3 ) which shows the maximum,

minimum and mean levels of these constituents.

(B) Urine analysis in sone diseased conditions:

-

(1) Pascioliasis: ( according to the presence of ova
in the fzeces)

The mean levels of pH of urine samples from 110
cows infested with fasciola were 8.11 * 0.03 while the
average of specific gravity of urine varied from 1.035
to 1.009 with mean 1.030 as shown in table (L}) and
graph (I) and (¥XI) .

Table (%) shows the qualitative and semi-quan-

titative analyais of urine of cows infested with fasciocla.

Using the qualitative tests, the urine was negative

for glucose, blood and protein while positive for
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bilirubin and out of 1l%0 urine samples and ketone-bodies

5 out of 100 urine samples.

By semi-guantitative analysis the urine samples
were positive for protein, bilirubian, urcbilinogen and
ketone bodies (five cases), but they were negative for

ascorbic acid, nitrite, blood and glucose in urine

Table (&) demonstrates the effect of fasciola
infestation on quantitative analysis of urine of cows.
The mean of total protein was 0.137 + 0.306 gm./liter,
with a signitficant increase. The average of the urobi-
lingoen in urine was 0.1556 — 58,356 Erlich's units/100ml
urine with a significant inecrease. However, there was
a significant decrease in c¢reatinine level with mean
La34 £ 0,008 gm./liter. In the mean time there was no

change of ureai glucocse and inorganic phosphoxous.

The average level of calcium in urine was from
0.006 to 0,128 gn./liter with mean 0.043 + 0.003 gm./
liter with a significant rise. However, there was alg-
nificant decrsase of magnesium in urine and the averaged
level was 0,040 to O.34 gm/liter with mean 0.1l3 + 0.006 gm/

liter of magnesium.
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(III) Post—parturient haemoglobinnuria:-

—

The mean pH values of the situdied urine sample of
12 cow with post-parturient haemoglobinurias were 8.00 +
0.11, while the mean of specific gravity in theae cows
were 1.030 + 0.002. It means that there ls a signifi-
cant rise in the level of the specific gravity. These

results are demonstrated in table ().

Table ( 8) shows the gualitative and semi-quanti-
tative tests in ur.ine of 9 cows suffering from pos t=
parturient haemoglobinuria. All the urine samples were
positive for blood, protein, urcbilinogen and ketone—

bodies (6 samples and negative for glucose, nitrite.
Dible ( @ ) derxonstrates the levels of total

protein, urobilinogen, urea, creatinine, glucose,

calcium, inorganic phosphorous and magnesium using

the gquantitative analysis of urine.



( 62 )

The total protein in the urine samples ranged
from 3,00 =~ 1,00 gm % with mean 2.13 + 0.17 gm % (with

a significant increase).

The mean of urobillinopen in urine ranged from
2.08 = 2.25 Ehrlich's units/100 ml urine with mean 3.57 +

0.26 Ehrlichts units/100 ml urine {(gsignificant increase).

The urea in urine of those animals ranged from
8.82 gm/liter to 56.45 gu./liter with mean 32.8 + 5.72 gm./

liter with a significant increase.

The mean of inorganic phosphorous in the urine

was 0,002 + 0,001 gm./liter with a significant decrease.

(1IV) Encumonia:

The mean pH values of the studied urine sample of
4 cows with pneumonia were 8.1 +012 , while the mean of
apecific gravity in those cows were 1.029 + 0.003., This
denotes that there is no a significant change in the
level of the specific gravity. These results are demons—

trated in table (lo).
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Table (11) shows the qualitative and semi-quantitative

analysis of urine in 10 cows suffering from pneumoniae.

Using the qualitative tests the urine was negative
for glucose, HKood, while positive for protein. Three out

of 10 cases with pneuwmnonia werg positive for bilirubin.

The urine was negative for blood, glucose, ketone—
bodies, Nitrite and ascorbic acid, but all the 10 urine
samples were positive for protein {( 30 - 100 g )3 3 cases
out of 10 cases were positive for bilirubin and 2 cases
out of . 10 cases were negative for urobilinogen when

using semiguantitative analysis.

Table (172} shows the results of quantitative
analysis of urine in lU cows suffering from pneumonia.
It reveals that there is no significant changes in crea-—
tinine, urea, glucose, calcium inorganic phosphorous and
magnesium levels {the mean were 2.006 + 0.48 § 18.5 + 2.79;
0.016 + 0.,003;0-03220-38 ;0.3 + 0.13 and V.13 + 0.028 gw/
litve respectively). dowever there is a significant change
in the-level of total protein wiich averaged from 0.04 -
0.991 g% with mean 0.5366 # 0.09 gu% . In the sametime
urobilinogen level in the urine of those cows averaged

from 2.52 == 0,000 EBhrlich's units per 100 ml urine with
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mean 0.480 to-4¢ Ehrlich's units/100 ml1 urine with no

change.

(V) Simple Tympany:

The mean pi value aud s.ecific gravity of cows
urine infected with siaple tywnpany. (nean were 8.12
and 1,021 respectively). With no significant changes

as is shown in table (13).

Table (/i) shows the qualitative and semi-quanti-
tative analysis of uarine of 10 cows with simple Tympany.
The urine sample were negative for glucose, blood, nitrite,
ketone—bodies and ascorbic acid in gualitative and semni-
gquantitative tests. However the urotein was positive in
seni-giantitative test (30 mg); bilirubin was positive (++)

and urcbilinogen (+).

Table (I1%) demonstrates the levels of total prot-
ein, urobilinogen, urea, creatinine, glucose, calciun,
phosphorous and magnesium using the quantitative analysis
of urine

(VI) kZabiess

The physical properties of u.ine of one rabied
cow was cxamined. The colour was brownish red and turbied

with urinferous odour, alka.rine pH (7.5) and specific
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gravity is 1.040, By the qualitative test, it revealed
tnat the urine sample was ositlive for grotein, bile,
bloecd, Acetone and glucose. Using the seanji-quantitative
analysis, it was positive for plucose (500 mg)s blood
{ +++ )3 orotein (1lO0 mg); ketone-bodies ( ++ ) 3

bilirubin ( + ) and urobilinogen { ++ ) while it was

negavive for nitrite and ascorbic aclid.

guantitative analwvsis of the ovn ~ined nrine
samnple. 5T
urea, CalChiny wooa@ahaas | s ol oo daigy e eakosin dedek
glucose levels are 2.8 gn 5 ., 2.35 khrlich's units/
100 ml urine; 7.2L gm/ liter, 20,530; 0.030, 1.5, 0.050

and 5.5 gm./liter respectively.
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Discussion
Urine analysis provides avaluable aid in cattle
in the process of diagnesis within no time which gives
a great help in early treatment to be applied by the

veterinariane.

(4) rhysical character gualicative and semi-quantitative

analysis of urine:

The urine of 50 clinically a.p .arently healthy
cows was initislly exemined for its physical charact-
ers. The colour was straw yellow, Transperent, with a
urineferous odour, alkaline with pH ranged from 7.00 -
8.50 (mean 8.09 + 0,06). The specific gravity ranged
from 1.040 to 1.010 with mean 1.020 + 0.010. This is in
agreement with the results reported by Duckes (1955).
and Cornelius & Kaneko (1963).

The urine is yellowish in colour. However wide
variation may occur. In most animals the urine was clear
when veided.‘n ruminant become turbid upon standing
because of the precipitation of suspendecd crystals of
calcium carbonate. Specific gravity of urine varies
with the relative proportional of dissclved materials
and water. In general, the greater the volume, the

lower the specific gravity (Swenson, 1377).
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Neither blood or haemoglobin were found in
arine under normal physiological conditionas. In the
praesent investigatiéﬁ, 18 animale out of 50 were
positlive for bllirubin and urcbilinogen. However,
cornelius and Kaneko (1963) found a low concentration
of urobilinogen in the urine o0f the axXamined animals.
Protein was deteoted in the urine samples of all clini-
cally appearently normal animals. These results are in
accordance with those reported by Corneilus and Kaneko
(1963), Sparacino (1958) and Erlsn & EKolb (1962).

The nitrite was absent 1ln the urine samples.
and alzo negative for Ketonebodies. These results were
similar to those reported by Robertson and Thin (1953),

Morgan (1967); Kelly (1974) and Horber, gt al.,(1980).

Thelr was no ascorbic acid nor glucose in the

examined urine samples.

The triple phoaphate; urates; calcium phaos phates,
pus cells; erythrocyte (5~7 per field) and some epithew
lial cells were deteoted in all asamples of urine in
clinically appearently normal animals. Similar results
were reported by Cornelius and Kaneko (1563) and Colea

(1974).



(B) Quantitative analysis of urine in clinically

appearently cattle:

The levels of total protein in urine was
0.062 + 0.005 gn % + This was nearly simlilar to
that reported by Weeth et al., (1369). However,
Sparacino (1958), Romagnoli (1959); Witton et al.,(1969)
and Erlen % Kolb (1972) reported different levels of
total pro%ein in urine was ranging from 3 mg/100 ml -
52.6 + 4.837 mg./100 mi.

The mean lgvel of urobilinogen was 1.09 + 0.74

Ehrlich's units per 100 ml urine.

4 small amount of intestinal urcobilinogen is
absorbed and secreted into the bile or excreted in the

urine (Swenson,1977).

Creatinine mean level in the urine of cows was 2,26 +
0.027 gme/liter, while that of urea was 18.28 X 2.58 gm./
liter.These resultawere nearly similar to those reported
by Abdulla (1955) and the creatinine is excreted in the
urine at levels which are independent of diet and are
remarkably constant in the individual animals. Moreover,
the daily excretion of creatinine is little influenced

by ordinary exercise or by urine volume ( Swenson, 1977 ).
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It 1s known that in man and animals, other than
ruminants, the amount of creatinine excreted per unit
of time is practically constant for any individual and
depends chiefly on the guantity of musclies in the body
{ Brody, . G. and Ashworth, 19 34; Borsook and
Dabnoff, 1947). Batcher % Harris (1957) stated that
they found the creatinine excretion to be indcpendent

of the protein ingestican in ruminants.

The rate of elimination of urea in the urine is
not only related to the glomerular filteration rate but
also to the urine flow, and its rate of production is
profoundly affected by the dietary nrotein content and
endogenous protein metabolism. The Tesults of ureain viime
(32.00 to 12.00 gm./liter) were nearly Similar to Abdulla
- €1955).

T™e moean gluccse level in urine of all €xamined
Samples was 0.03 + 0,002 gm./liter. This result is in
agreement with that reported by Morgan (1967); Kelly
(1974) and Schilinger {1979).

The average mean levels of calcium, inorganic
phosphorous and magnesium in the examined urine samples

liter respectively. The above mentioned results are
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in accordance with those of Abdulla (1955) who found

that the calcium was ranging from Q.01 to 0.09 gme./
liter and the level of inorganic phosphorous varied

from 1.1l to 2.0 gm./liter. However, Elosser and Smith
(1950) found that the magnesiunm level was 1.82 gm daily
in urine., Waynard (1947) has pointed out that the herbi-
vorous excrete very small amount of phosphorous through

urinary channels.

Urine analysis in diseased cattle:

(I) Fascioliasis:

A. Physical characters, gualitative and semiquanti~

tative-analysis of urine of fascioliated cattle:

The physical characters and qualitative test of
urine in 110 cows infested with fasciola revealed that
the colour of urine was strow yellow, transp arent witha
urineferous odour, alkaline pH ranging from 7.50 = 8,50
wiﬁh meaﬁ 8.11 + Q.03.

The specific gravity was ranging from 1.035 —
1.009 with mean 1.030 x 0.004 . This results was supp-
orted by Wolf (1362); Coles (1967) and Kelly (1374).
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By using the semi~quantitative analysis,
the urine samples were negative for blood, aitrite
ascorbjc acid and glucose. However protein was pre—
sent (30 = 100 mg) in the urine of fascioliated cows.
These results are in agreerient with those of El-Gindy
(1966).

The urine samples of cows infested with fasciola
were positive for urcbilinogen ( +++ ) and bilirubin
( ++ ) « 7These results were supported by Ll-Gindy
{1966); Coles (1974) and Freeman % Beeler (1974).

Ketone-bodies was also found in 5 cut of 100 cows
infested with fasciola. This result agrees with those
reported by Coles (1974).

B. Quantitative analysis of urine in case of -

fasciolated animalass

In the present investigation, it revealed that
the total protein in the arine of fascioliated animals
was significantly increased (mean 0.137 + 0,006 gm % )
This is in accordanoce with El-Gindy (1968).

The urobilinogen in the urine was also signifi-
cantly increased {(mean 3.04 + C.40 Ehrlich's units/
100 ml urine). Medway et al., (1969) and Freeman %
Beeler (1974) supported our results,
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Concerning the estimation of creatinine and
urea in infested animals, it revealed that there was
no change in their levels in the urine (mean 1.34 +

0.008 and 14.34 + 0.83 gm./liter respectively).

In the present investigation there was no
glucose in the urine of 110 fascicliated cows (the
mean wad 0.030 + 0.002 gm./liter). However, unfortun-
ately the available literature are lacking similar

results.

In the present work, the calcium was signifi-
cantly increased in the urine of fascicliated animals
(mean 0,043 + 0.003 gm./liter). These results were
supported by Lkl=Gindy (1966) who estimated the level

of calcium in the urine of fascloliated buffaloes.

In the meantine the level of the magnesium was
significantly decreased in the examined urine samples
of these animals (mean O.l3 + 0.006 gm./liter).

Magnesium urine test is described to provide the practilioner
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with a tool which makes it possible in the field to
confirm suspected hypomagnesaemia and this take the
immediate steps to prevent a tetanic attack, therefore
magnesium concentration in the urine is very senstive

measure of the magnesium status of the animal {Eemp 1968).

There is no significant change in the level of
the inorganic phosphorous in the urine of the animals

infested with fasciola (mean 0.71 + 0.05 gm./liter),

Wo change was noticed in the sediment of cent—

rifugated urine samplea of these animals.

(III) Fost-parturient haemoglobinuria:

A. The physical character qualitative and semi-

quantitative analysis of urines:

The urine was brown to dark coffee-coloured
depending upon the severity of illness, with urine-
ferrous odour alkaline with PH value varied from 7.50
to 8.50 with mean 7.78 + 0.17 Xelly {(1974) Sharma et ale.,
(1975) and Samed (1979) have reported similar results.
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The specific gravity of urine in post-—parturient
haemoglobinuria ranged from 1.045 to 1.019 with mean
1.03 % 0,002, This may be attributed to the ilncreag-
ing . . amount of olid in urine (Coles 1974 and Kelly
1974). On the other hand, the semi~-quantitative
analysis of urine of affected cows revealed a negatlive
results with nitrite; ascorbic acid and glucose. In
the mean time the samples were positive for blood,
urobilinocgen, bllirubin and protein. Ketone-bodies was
also present in 3 out of 12 urine samples of affected
cows with post-parturient haemoglobinuria. This result

is the same as reported by Kurundkar et al.,{(1981).

B. Quantitative analysis of urine in case of post-

parturient haemoglobinuria:

In the present work, it was demonstrated that the
total protein in the urine of the animals with post-
partulrent haemoglobinuris was significantly increased
with mean 2.13 + 0.17 gu % . Kelly (1974) and EKurundkar
et gl., (1981) reported similar results.

The present data also shows that the urobilinogen
wasd also significantly increased with mean 3.57 + 0.26
Ehrlich?'s units/100 ml urine. This bas been noted by
Freeman and Beeler (1974).
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it is quite evident that in these animals the
urea was significantly increased with mean 32.8 x
5.72 gm./liter. However, there is no changes in the

levels of creatinine and glucose.

Calcium level was also highly increased in the
urine with mean 0.178 F 0.020 gm./liter in the animals
with post-partuirent haemoglobinuria. This may be
attribuated to insufficiency of the repermeabllity of

the kidney which lead to the exXecretion of calcium.

Inorganic phosphorous mean was V.202 + 0,001 gm./
liter in the urine of the affected cows. There was a
2ignificant desvcasc in the level of inorganic nhosphor-
ous in the urine samples., Similar Tfindingswere concluded

by Sharma et al., (1976) and Kurundkar et al., (1981).

There was no remarkable changes concerning level
of magnesium in urine.Vhe nean was 0.14 + 0,02 gn,/
liter. However, the urinary excretion of magnesium was
quite constant between 7 and 3 days prepartum, following
which there was a considerable drop on the second day
prepartum. There was a still further decline in magne—

sium excretion on the first day prepartum (BlLosser,

1950).
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Centrifugation of urine samples from the cows

with post-=partuirent haemoglobinuria yielded slight

sediment.

(IV) Pneumonia:s

A. The physical character, qualitative and semli—

quantitative analysis of urine in cases of

pneumonias

. . e et g e it T

The physical characters and qualitative test
of urine in 10 cows suffering from pneumonia revealed

was
that the alkaline pH ranging from 7.5 — 8.5 with mean

8.1 %

The specific gravity was raaging from 1.010 to
1.033 with mean 1.029 + 0.003.This results were repor-

ted by Goles (1967) and Kelly (1974).

By using the semi-quantitative analysis, the
urine samples were negative for glucose, blood, nitrite,

However protein (3o0-lcowm
-

ketone—-bodies and ascorbic acid.
Thegse

wag detected in those infected with pneumonia.
results were supported by Cornelius and Kaneko (1963).

The urine samples of cow suffering from pneumonia

were positive for urobilinogen 8 cases ( ++ ) out of 10 cases
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and for bilirubin 2 out of 10 cases were positive ( + 3

these results were in agreement with Coles (1974).

B. Quantitative analysis of urine in case of

pneumoniaz:

In the present invessigation, revegled that
the tosal »rotein in the cow urine suffering from pneu—
wonia was significantly increased (mean 0.566 + 0.09 gm 7).
This is in accordance with tihose of @Qornelius and Kaneko

(1953},

The level of urobilinogen in the urine of these
animals (mean 0.480 + khrlich?!s units/100 ml urine. This
is result was supported by those of Freeman % Beeler

(1974).

Concerning the estimation of creatinine; urea and
glucose in pneumonic animals, it appeared that there was
no_change in their levels (mean 2.006 x 0.48; 18.5 +
2.79 and 0,016 + 0.003 gm /liter respectively).

There was no significant changes concerning the
calcium, magnesium, and inorganic phosphorous in the

urine of pneumoniec animals.{mean were 0.038 + 0-6Y4 ;
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0.3 + 0,13 and 0.13 + 0.028 gm/liter respectively).
These results are supported by Cornelius and EKaneko
{1963) and Coles (1974).

There was no remarkable changes in the sedi-
ment of centrifugated urine sanples of the animals

suffering from pneumonia.

(V) Simple tympany:

A. Physical characters qualitative and semi-

quantitative analysis of urine in case of simple

—— i g

tympany.

e g sy e s sty

The physical characters and gualitative test of
arine in 4 cow suffering froa simple tympany revealaed
that the oH ranged ifrom .5 «- Y.5 with mean 82.12. The
specific gravity was (mean 1,021% -« These result
has been noted by Galambos_et. al., (1964) and Coles
(1367).

The gualitative tests o1 urine in case of simple
tympany were negative for glucose, blood, protein, and

ketone~bodies,however, the bilirubin was positive.

The semi=quantitative analysis was negative foxr
glucose blood, kxetone bodies, nitrite, and ascorbic acid

while _sositive for _rotein (30 mg); bilirubin { ++ )
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and uribilinogen (+). These results are in accorda-—
nce with those of BlaGindy (1966) and Cornelius and
Kaneko (1963).

B. Quantitative snalysis of urine in case of
simple tympany:

No significantly changes in the levels of total
protein were observed in urine of cows with simple
tympany (mean 0.058 + 0.011 gm#). These results agree
with those reported by El-Gindy (1966) and Coles (1974).
However, there were no significant changes in the lev-
els of urobilinogen has not be (mean wes 2.329 + 0.560
Ehrlich's units per 100 ml urine). In the mean time,
there were no changes in the level of creatinine, urea,

glucose in the urine of the same investigated animalas.

The level of calceium in urine of cows with aimple
tympany did not significantly changes, with mean (0.23+
0.002 gm/liter). However, there was no remarkable chan-
ges concerining the levels of inorganiec phosphorous and

magnesium in the urine of cows with simple tympany.

I% was noticed that there wae no changes in the
sediment of centrifugated urine samples of the dissased
animals.
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(VI) Rabies:

]

Quantitative analysis of urine:

Unfortunately, the urine of only one rabied cow
was analysed in YLwe present study. It was found that
the total protein, urobilinogen and creatinine were
increased (2.8 gm% ;3 2.35 bhrlichts units/130 ml urine;
7.2 gnm./liter respectively), however, there was no
change in the levels of urea, calcium inorganic phos—
phorous and magnesium. It is of great interest to
mention that the level of glucose in urine was greatly

increased (5.5 gm,/liter).

Normally only a trace of glucose 1s lost in the
urine, even when a high—-carbohydrate diet is fed.
However, severgl dlseases results in a significant
excretion of glucose in the urine (glucosurlia). Diseased
conditions resulting in glucosuria often result from

hormone imbalance (Swenscn 1977).

In addition, the following conditions have been
associated with glycosuria: violent excercise, fear,
excitement, shock, hypothyrcocdism, general asphyxia,
coenvulsions, rablies, entorotoxaemia of sheep, chronic

liver disease and tubular toxicity (ilorgan et al.,l1967).
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The present work seema therefore to fulfill its
alm in throwing a light on the role of urine analysis
in certain diseases,providing informations of the grea-
teat importance in the field of diagnosgis of different

diseases conditions.
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(1) Urine samples were collected from appearently normal
cattle as well as from different diseased conditiona
{FPascioliasis, Post-parturient-haemoglobinuria,

Pneumonia, 3imple tympany and Rabies,

(2) A total of 187 +the urine samples were collected from
different locations {(private farm in Shabas Al~Melh,
Mahellet Malek, Dussoq Center in Kafr-El-Sheik
Governorate; the Veterinary Hospital of the PFaculty
of Veterinary HMedicine., Edfinam, Alexandrie Univeraty,
The axmy Ranch in Sekelam and from the Veterinary
Cliniec in Damaenhour (Behera Governorate),

{3) The urine samples were analysed and statistlic analy-
8is were also carried cut in appearentiyelinically

healthy as well as disessed cows,

{4) The physical characters of urine (colour odour, reaction,
foam, specific gravity and pH) in both app arently

heaithy and diseesed cows were carrilied out,

{(5) The semi-quantitative tests for normal and abnormal
urine conastituents {(blced, urcbilinogen, bilirubin,
protein, nitrite, acetone, aacorbic acld, glucose and

pH) were alsc carried out.
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The guantitative test of the physiological constit-
uents of urine (protein, creatinine, urea, glucose,
arcobilinegen, caleium, inorgauic phosphorous and
magnesium) were carried out. Jhere was no signiii-—
cant changes among the above menitioned physiolugical
consbituents in the urine of appearently healthy

cattle.

There was a significant increase in the protein uro—
bilinogen and calcium in tne urine of 110 cows.infes-—
ted with Fasciola. However, there was a significant
decrease of creatinine and wmagnesium, while there was
no significant changes in the levels of urea, glucose

and inorganic phosphorous.

In case of post-parturiernt hoemoglobinurea (.lé cows )
the animals were accompanied by a significant increase
in protein, urobilinogen, urea and calcium and signifi-
cant decrease in inorganic phosphorous. However, there

were no changes in creatinine, glucose, and magnesium,
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10.

11.

{ 9% )

Changes in urine constituents in cases of pneumonia.
Urine samples were exanined in 10 cows suffering
pneunonia. Hesults showed a significant increase
in total proteins in urine. Ho alterations were
observed in creatinine, urca, slucose, calcium, inor-

ganic phosphorus % magnesium.

Changes in urine constiiucenus in cases of simple
tyupany. Urine examination was conducted in 4 cows
affected with simple tynpany. o appreciable changes

were observed as compared with normal.

Investigating the constituenisof urine of rabied
cow revealed the presence of glucose, protein

and uroocilinogen in a high concentration.
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