Assiut Vet. Med.J. Vol. 58 No. 132 January 2012

Dept. of Biochemistry
Animal Health Research Institute,
El. Mansoura Lab.

BIOCHEMICAL STUDIES ON CHRONIC NON-
INFECTIOUS, NON-PARASITIC DIARRHOEA IN
CALVES REARED IN RECENTLY RECLAIMED

AREAS IN SHARKIA GOVERNRATE
(With 4 Tables)

By
H.A. SHALABY; S.A. TAWFIK and AZZA A.A. HASSAN*

* Animal Health Research Institute, Agricultural Research Center,
Dokki, Giza, Egypt, El. Mansoura Provincial Lab.
(Received at 15/12/2011)

Jdoaall B ik pallg gama pd) (el Jgaa) o dailias g sl o
48 al) ddlas A Uhas dalaicall ghiiad) b oly sl

¢ 4 59T dan) L ¢ ol alaY) Liaal Lo Lol
Ol o sl 5 je

) ALYl Ul gl @l an 5 Jeaad dlasS gl U Sall Al 5o 35k e (ks
0d éu;h)}w\ @A\Jy\‘ﬂhwcﬁu\ HM).\S\“; ‘).u.a\.uj\uaud:d;ﬂ
s2a Cu ol diy Leadle s s pallall Glli e & 3ol bl e Gl clul )
G il el YE LI u W jlee) Cangl 55 Jsaall (e Lidy £ 220 e Al
Cuaiy ol e de Jlenl Lo Cpels 85 s il anise 558 Jish Lad apull e
alaall 8 Cila 555 Lgia (any 8 Jas )5 Il Lgle Tay5 38 all e 5l aae 5 el
i lS et dgle Jeae Ve 3o Liay) Al ) culais) Sy Jualial) adai Jia
p oy Ja) peaS Crardil g (L Ao ) jie (Bhalia) 3 ) slaall A (G g 5 ) 30 pre i Sle
ol ey J8 Gl pall Glli Juany 2 (e Glie 3305 LSRIRY) (al e Y1 Al
OS5y el peall aall @l SIS aall (g gima palidd) e Judadll Al < il
b sl aall il &1 KU 2l (g gina gl )y Al garaall LDAN ana g (i sla sargl)
e sl Jaill Zpillyy Andall Ao gonaly Ll jlie de A jall Y ol
ol s 5 S slall g (e sl 5 (SN (G5 ) (5 s (B (5 sime (aliAS) 2a 5 pal)
B Gsine gl 2y XSy galigll 5 a g0 geall 5 o sandlSl g @l 3N 5 ) sdudll 5 daall

1



Assiut Vet. Med.J. Vol. 58 No. 132 January 2012

Ablall de gaaally L ey diay yall de seadll dias (8 andpal el paic (5 sl
& Soina pali dga s lis dalaiiad) 5 8l (B sl Jalatl dpally gl el
o psmalllll sa g5 anand sall 5 iy HSI (e IS A B3 55 sl s ulaadll (5 g
dsaall OV 20le o M daaill Al g )l apelly Al oadal) dlaes
o by el 13 caniad Gl Adlall 5 4 Sl Cilabiaally (e all JleVL dladll
[ ol Vo Luladll Gl S5 dile aaS [ aale Yoo il iy S (0 gl puag
s34l Ly o e dae JSAGe (g haslaall 138 (e ol oa Yoo AT Q3 dGle aag
Ao dae U aake Tl clinSa Jglaan sl sl ) ALY sl ©
i3y Gladl pealic Gl e datlll Jleud) SN gdle o5 Aldeall slgss sanls
L8 55y Banl)l ml Y1 o3 aliatin, (Sl die g e sl L3 el
Tade Jlo Aoy ameydl Lo A sl Y1 pie s il gal) 2355 6 ) L)
odadll Lals o ,olill jualiall 5 dpaeall Z3aY) b glie dilial g ans il ansge (8 433

Lios Aabiaivall 3hball _8 sl sall Jyanll asiall 350 o328 1) i 3l 5

SUMMARY

The aim of the present study was to investigate the effect of chronic non-
infectious, non parasitic diarrhoea on blood hematological and
biochemical parameters of calves excessively fed on Trifolium
Alexandrium (barseem), during the green season in newly reclaimed
area in Sharkia Governorate. Blood samples were collected from 40
diseased calves aged from 6-24 months showing signs of chronic
diarrhoea, impaired growth, changes in hair colour, slow to move, poor
body condition and skeletal abnormalities and not responded to local and
systematic antibacterial and antiphrastic drugs. A number of 10
clinically healthy calves were selected at random basis from the adjacent
villages (old agriculture area) used as control group. The hematological
studies showed significant decrease (p<0.001) in TRBCs, Hb
concentration, PCV and significant increase (p<0.001) in TWBCs in
blood of diseased cases when compared with control group. Serum
biochemical analysis revealed that calves with chronic diarrhoea
exhibited marked decrease in total protein, albumin, globulins, glucose,
copper, iron, inorganic phosphorus, zinc, calcium, sodium and potassium
levels. Moreover, significant increase (p<0.001) in molybdenium levels
was noticed when compared with apparent clinically healthy ones.
Concerning the diet analysis, low copper and inorganic phosphorus
contents were estimated, with higher concentration of sulphur and
molybdenium were detected in this barseem grow in recently reclaimed
area compared with barseem grow in old villages. These results
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indicated primary phosphorus and secondary copper deficiency in the
affected animals. After treatment with 250 gm of a mixture from (200
mg) zinc sulphate and (0.75 gm) copper sulphate per kilogram ration
(orally) together with one dose of copper glycinate (60mg was given by
IV injection) to the affected calf. The symptoms disappeared, included
their health condition improved and the hematological as well as
biochemical profile nearly returned to normal. So attention must be paid
for non-infectious and non-parasitic causes of diarrhoea. Furthermore
excessive feeding on barseem must be avoided and feeding balanced
ration mixed with minerals, trace elements especially copper and zinc
during nutrition of calves was recommended in the recently reclaimed
areas of Sharkia Governorate.

Key words: Diarrhoea, calves, blood, biochemical parameters.
INTRDUCTION

The Egyptian government makes their best efforts to increase the
agricultural and animal production through reclamation of new areas in
different parts of the country to meet the rising demands of the increased
human population. Soil, plant and animal interaction is generally
recognized in relation to incidence of deficiency diseases. Diarrhoea
remains one of the most important causes of calf morbidity and mortality
in Egypt, (Kadry et al, 2006). Diarrhoea is one of the common
problems, treated under field conditions; the multiple etiological factors
associated with diarrhoea often complicate the diagnosis. Persistent
diarrhoea caused by secondary copper deficiency with the signs of
watery, yellow, greenish to blackish feces with an offensive odour, in
some cases within 8-10days of feeding on affected pastures, (Radostits
et al., 2000). Copper deficiency is a wide spread economic problem in
ruminants especially in cattle, (Wikse ef al., 1992). Copper deficiency in
ruminants can occur as a primary deficiency, where copper intake is
inadequate or as a secondary deficiency, where by other factors in the
diet interfere with the absorption or metabolism of copper, (Gengelbach
et al., 1994). Copper bioavailability in ruminant diets is particularly low
when molybdenum and sulpher are present in moderate to high
concentrations, which results in the formation of highly antagonistic
thiomolybdates, (Suttle, 1991). Copper deficiency in calves may result in
decreased growth, anemia, severe diarrhoea, change in hair colour, heart
failure, weak bones and reduced reproductive efficiency, (David et al.,
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1999). Zinc and copper inhibit the absorption of each other, where zinc
would interfere with copper metabolism because it had the same
chemical parameter, (Mohga, 2000). In view of the above speculation,
the present investigation was carried out to study the hematological and
serum biochemical changes in calves suffering from chronic non-
infectious, non parasitic diarrhea with history of excessive prolonged
feeding on Trifolium alexandrium (barseem) in newly reclaimed areas of
Egypt and failure of antibacterial and antiparasitic treatment to cure the
diarrheatic cases. This may help in the solving this problem, as well as to
reach ideal way for treatment and will contribute to the understanding of
aetiopathology of chronic diarrhoea. Suggestive measures for the
prevention and control of disease in calves was also aimed.

MATERIALS and METHODS

1 - Animals:

The present investigation was carried out on 40 calves of both
sexes aged (6-24 months) with history of excessive prolonged feeding on
Trifolium alexandrium (barseem), calves were randomly selected from
field cases that raised in newly reclaimed area at north and south El-
Hosynia and the villages surrounding at Sharkia Province, (Egypt). The
disease was clinically diagnosed on two bases, the specific signs such as
impaired growth, lameness, stiffness, severe diarrhoea, achromotrichia,
heart failure and mild anemia, also the diagnostic treatment not respond
to antibacterial and antiparasitic therapy. The control group included 10
clinically healthy calves of both sexes and at the same age selected from
the adjacent villages (old agriculture area) with history of excessive
prolonged feeding on barseem and without signs of diarrhea.

2 - Sampling:

Two blood samples were collected from each animal in both
diseased (2-weeks post antibacterial and antiparasitic treatment) and
control groups before and after one month post mineral treatments.

A- The first blood samples were collected in heparinized tube (with
heparin anticoagulant) for the estimation of erythrocytes (TRBCs),
leukocytes (TWBCs) counts, packed cell volume (PCV) and
hemoglobin (Hb) concentration (Coles, 1986). Red blood cell indices
were also calculated.
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B- The second blood samples were collected without anticoagulant for
separation of serum for determination of total proteins level (Doumas,
1974), albumin level (Drupt, 1974), and serum globulins levels were
calculated as difference between total protein and albumin, serum
glucose level (Trinder, 1969), serum calcium level (Gindler and King,
1972), serum inorganic phosphorus level (Morinal and Prox, 1973),
serum sodium and potassium levels (Hawk, 1965) by using a flame-
photometer (Corning model AVL 988-3, made in U.S.A.). Serum traces
elements (iron, zinc, copper and molybdenum) levels were estimated by
atomic absorption spectrophotometer according to Cowell (1973).

C- Faecal samples:

Faecal sample was collected from each examined animal for
detection of any internal parasite according to Soulsby (1986).
D- Skin scraping:

Skin scraping was carried out for detection of dermatophytes and
metazoan parasites according to Coles (1986).

F- Diet samples:

Five samples of barseem from recently reclaimed area and from
old villages were collected and analysed for copper, molybdenum,
phosphorus, calcium and sulphur estimation according to A.O.A.C.
(1975).

3 - Treatment trials:

The principal line for treatment was based on a diagnostic
treatment by antibacterials and antiparasitic to excluding the infectious
and the parasitic cases of diarrhoea, correction of the feeding system
used for the affected animals for compensation of the recorded
deficiency status.

After excluding the parasitic and infectious cases of diarrhoea
(15 days post treatment) we could follow such treatment program:

1- Correction of feeding system: avoiding the excessive feeding on
barseem with preparation balanced ration during the green season.

2- The diseased animals were given 250 gm of mineral mixture
containing zinc sulphate (200 mg/kg feed), copper sulphate (0,75
gm/kg feed) daily to each calf for 5 weeks (Radostits et al., 2000).

3- Copper glycinate (60mg for calf) one dose intravenously injected to
maintain adequate copper levels for about 60-90 days.

4- Statistical analysis: The obtained data was analyzed using the
student’s t-test (Snedecor and Cochran, 1982).
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RESULTS

Table 1: Haematological variables (mean + SE) in blood of healthy
calves and those affected with chronic diarrhoea before and one
month after treatment.

Items Control Chronic Post treatment

healthy diarrhea

Parameters calves affected

TRBCs  (x10°cum) 823+£0.26 | 5.67+0.197 | 7.70+0.12

Hb (gm/dI) 11.77+032 | 856+0.16 | 11.49+0.17

PCV (%) 39.19+0.42 | 33.70+0.40" | 39.07+0.23

MCV (cuu) 46.17+0.67 | 59.17+1.70" | 47.68+0.44

MCH (ug) 1556 +0.33 | 18.49+0.31" | 16.28+0.16

MCHC  (gnvdl) 32.53+047 | 27.51+0.39 | 31.82+0.20

TWBCs (x10° cum) 845+027 | 10.75+0.15 | 8.60+0.15

N.B. NS: non significant

™. very highly significant at (p<0.001)

Table 2: Biochemical values (mean = SE) in serum of healthy calves
and those affected with chronic diarrhoea before and one month

after treatment.

Ttems Control Chronic diarrhoea | One month
(healthy calves) (affected Post
Parameters calves) treatment
T.Proteins  (gm/dl) | 7.58+0.12 | 5.92+0.14" |7.44+0.08"
Albumin (gvdl) | 4.08+0.17 | 3.06+0.08 |[4.15+0.07"
Globulins  (gm/dl) | 3.52+0.13 2.87+0.16 |3.28+0.09™
Glucose (mg/dl) | 7226+1.57 [5229+1.02"" [70.36+0.95™

N.B. ™ NS: non significant

™ very highly significant at (p<0.001)

6

highly significant at (p<0.01)
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Table 3: Blood serum macro and micro element levels (mean + SE) in
healthy calves and those affected with chronic diarrhoea before
and one month after treatment.

Ttems Control Chronic diarrhoea |One month Post
(healthy (affected calves) treatment
Parameters calves)
Copper (ug/d) | 7443+1.05 | 40.28+2.55  |63.70+1.05"
Tron (ug/lL) [161.66+3.91 |122.48+3.05  [163.72+1.93™8
Molybdenum (ug/dl) | 55.04 +0.47 | 74.68 +1.78 | 53.68 +0.64™
Phosphorus (mg/dl) 6.29+0.18 420+0.127 6.36 +0.07™°
Zinc (ug/lL) [170.22+2.46 |103.22+4.68  [165.18 +1.58"
Calcium  (mg/dl) |[10.65+0.20 | 8.64+0.17 |1030+0.12™
Sodium  (mmolL) [142.21+1.20 | 121.58+2.05  [139.97 +£0.94™
Potassium (mmol/L) | 5.43 +0.07 423+0.09 521+0.06"

N.B. NS: non significant
™: very highly significant at (p<0.001)

*

": significant at (p<0.05

Table 4: Copper, molybdenum, phosphorus, sulphur and calcium
contents of barseem from newly reclaimed area and old
agricultural area (old villages) on dry matter basis.

Parameter DM basis
Copper Molybdenum | Phosphorus Sulphur Calcium

Items mg/kg mg/kg % o, %
Barseem  from | 7.04+0.33 | 0.86+0.02 | 0.29+0.02 022+024 |3.50+0.10

old wvillages

(Control)
Barseem from  |[5.61+0.17° [4.9+0.10" | 0.18£0.03" | 0.59£0.03"" | 3.43+0.14"°
newly reclaimed

area

N.B. NS: non significant
™: very highly significant at (p<0.001)

*

7

": significant at (p<0.05)
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DISCUSSION

1 - Clinical findings:

Clinical survey was conducted on 40 calves suffering from
chronic diarrhoea. The main clinical signs were impaired growth,
anaemia, poor body condition, changes in hair colour, heart failure,
skeletal abnormalities, lameness and persistent diarrhoea with the
passage of watery, yellow — green to black faeces with an offensive
odour occurs. The faeces are released without effort, often without
lifting the tail. These symptoms were recorded previously by Maas and
Bradford (1990); Murray et al. (1999); Radostits et al. (2000), who
recorded also that, the diarrhoea is may usually the only a major clinical
finding in secondary copper deficiency associated with molybdenosis.
While Asma (1997), stated that the impaired growth could be attributed
to the decreased level of serum copper due to poor quality roughage or
inadequate concentrations of minerals. Also copper deficiency impairs
the conversion of food into energy and therefore copper deficient calves
showed decreased appetite and poor body condition (George and Fisher,
2008).

2 - Laboratory findings:

Analysis of barseem samples collected from recently reclaimed
areas and old agricultural area (old villages) revealed that the
concentration of copper, molybdenum, phosphorus, calcium and sulphur
content were suggestive of primary significant phosphorus and
secondary copper deficiencies (Table 4). The low copper levels in
barseem from recently reclaimed area are generally considered adequate
for calves’ requirement unless complicating factors cause secondary
deficiency (Underwood and Suttle, 1999). It would appear that copper
deficiency is caused by the relatively high concentration of molybdenum
and sulphur in barseem of recently reclaimed area, which effectively
reduce the availability of dietary copper to calves. As high levels of
molybdenum in the diet can bind with copper in reticulo-rumen, forming
an insoluble copper molybdate complex. Similarly, in the presence of
dietary sulphates, copper binds to sulphur forming a non absorbable
copper sulphate complex, this reduces copper absorption and if persist
for a period it creates a secondary state of deficiency (Gooneratne et al.,
1989). However, Mullis et al. (2003), recorded that a diet containing 6.4
mg copper / kg of dry matter did not meet the copper requirements of
growing heifers. Also barseem analysis revealed phosphorus deficiency
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in recently reclaimed area which may be attributed to the low
phosphorus content in the parent rock from which the soils are derived
(Radostits et al., 2000). On the other hand the excess of molybdenum in
barseem grown on newly reclaimed area reduces phosphorus content in
the body by interfering with its absorption from the gastro-intestinal tract
and increasing phosphorus elimination through urine (Dhillon et al.,
1972). Concerning the laboratory studies on haematological profile
(table 1), macrocytic hypochromic anaemia was evident. There was a
very highly significant decrease (p< 0.001) in TRBCs count, Hb
concentration and PCV % values in diseased calves in comparied to
healthy control ones. The reduction in these blood parameters may be
due to iron, copper and / or protein deficiences (Osman ef al., 1991), as
copper acts as a catalyst in the production of haemoglobin and facilitates
the absorption of iron and formation Hb of new RBCs. The larger MCV
with lowered MCHC indicate that anaemia is of macrocytic
hypochromic type which may be due to malnutrition and / or
malabsorption (Abdel-Maksoud and Abdel-Raoef, 1998). The
explanation of the anaemic condition in diseased calves is a reasonable
finding in copper, iron and zinc deficiency. Copper is necessary for the
reutilization of iron liberated from normal breakdown of Hb by the
activation of ferroxidase enzyme (Radostits et al., 2000). Concerning the
total leucocytic count in the present study, results in (Table 1), showed
very highly significant leucocytosis (p<0.001) in diseased calves than
that of control ones. Leucocytosis in diseased calves (the increased
TWBCs) might be due to inflammatory reactions occurred in the
digestive tract of diseased calves due to the presence of diarrhoea. These
results are in agreement with those mentioned by Radostits et al. (2000)
and Abdel-Maksoud and Abdel-Raoef, (1998). In present study, the
highly significant decrease (p<0.001) in serum total proteins, albumin
and globulins level in diseased calves presented in (table 2), was nearly
in accordance to those observed by Mohga (2000); Tawfik et al. (2004);
Shalaby et al. (2008), who stated that the decreased values of serum total
proteins are the possible explanation of drastic reduction that could be
due to stress factors, for which the animal is exposed to general
unthriftness which may affect worsly the hepatic parenchyma resulting
in the failure of protein synthesis. The significant decrease in albumin
concentration might be due to either decreased food intake or albumin
loss as a result of increased capillary permeability in copper deficient
animal due to abnormalities in the blood vessel wall elastin and collagen
structures (O Dell, 1976 and Rucker and Tinker, 1977). As present in
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(Table 2) hypoglycaemia (p<0.001) noticed in calves suffering from
chronic diarrhoea may be due to loss appetite or depressed metabolic
processes which consequently reflected upon glucose metabolism and on
its levels. Rather similar results were previously reported by (Coles,
1986; Tawfik et al., 2004). The obtained data concerning serum copper
levels in calves suffering from chronic diarrhoea were below normal
(p<0.001) (Table, 3). Underwood, (1977) indicates that plasma copper
concentration below 50 ug/dl is indicative of depleted liver copper stores
and copper deficiency in animal. Calves born to copper depleted cows
fail to receive adequate copper through placental transfer or through the
colostrum. Copper deficiency in this study may be occurring due to low
levels of copper in the forage, low levels of copper in the mineral
supplement or poor mineral supplement intake and or high levels of
antagonistic minerals in the diet such as sulphur, iron and molybdenum.
Nearly similar data were recorded by Mullis ef al. (2003); Sallam and
Abdel Maghney, (2009). A highly significant decrease (p<0.001) (Table
3), was existed in blood serum iron level in calves suffering from
chronic diarrhoea if compared with that of clinical healthy ones. The
results were recorded by Georgievskil, (1982), that proved that there are
direct interaction between copper and iron as a joint participation of iron
and copper in the formation of haemoglobin. Copper is essential for the
incorporation of iron in the heme molecule and its deficiency inhibits the
transport of iron by decreasing the levels of ceruloplasmin ferroxidase
leading to decreased heme production and haemoglobin synthesis
(Gregg et al., 2002). On the other hand results shown in (Table 3)
cleared a highly significant increase (p<0.001) serum molybdenum level
accompanied by phosphorus and copper deficiency in calves suffering
from chronic diarrhoea, if compared with that of clinically healthy ones.
Similar results were obtained by Daved ef al. (1999); Shalaby et al.
(2008). Such elevation can be considered as a result of natural or
anthropogenic (eg. Mining manufacturing) processes. Molybdenum may
become sufficiently concentrated in soil and vegetation (barseem) to
cause molybdenosis in calves (Raisbeck et al., 2006). Regarding to
serum inorganic phosphorus level, the obtained results shown in (Table,
3) indicated highly significant decrease (p<0.001) of the diseased calves
in this study. This result is in agreement with that reported by Emam
et al. (2005); Akhtar et al. (2007); Shalaby et al. (2008), who mentioned
that the decreased phosphorus level may be due to long feeding on
barseem with low level in phosphorus content. Moreover, soils in the
newly reclaimed area have high molybdenum content; consequently the
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fodders in particular barseem grown on such soils will have high
molybdenum content. The excess of this element reduces phosphorus
level in the body by interfering with its absorption from gastro-intestinal
tract and increasing phosphorus elimination through urine (Dhillon
et al., 1972). Deficiency of zinc in calves (p<0.001) shown in (Table, 3),
are not uncommon in the post weaning period and may be attributed not
only to inadequate diet but also to the fact that calves do not adjust
themselves to dry feed effectively for up to several weeks post weaning
(Underwood, 1977; Sadiek et al, 1994; Radostits et al, 2000).
Regarding results of biochemical profile of some mineral levels (Table
3), obtained data revealed highly significant decrease in serum calcium,
sodium and potassium levels between diarrhoeic calves and healthy
ones. These results came in agreement with that of Mckcown, (1984);
Nasser et al. (2000); Tawfik, (2000), who pointed out that its depletation
most commonly develops as the result of gastro-intestinal losses through
diarrhoea. Moreover, the amount of sodium loss in faeces of diarrhoeic
calves i1s 27.2 times more than normal calves (Radostits ef al., 2000).

After treatment:

An observable advance in both clinical and laboratory results of
calves suffered from chronic diarrhoea after correction of the diet system
was achieved through avoiding the excessive feeding on barseem and
providing the animal with balanced ration. The diseased cases were
treated by 250 gm of mineral mixture containing zinc sulphate (200 mg /
kg feed), copper sulphate (0.75 gm / kg feed) daily offered to each calf
for 5 weeks (Radostits et al., 2000),together with one dose of copper
glycinate (60 mg for calf) was intravenously injected once.

It could be concluded that chronic diarrhoea noticed in calves
fed excessively on barseem from recently reclaimed area could be
attributed to copper deficiency which plays a key role in causing chronic
diarrhoea in calves. The affected calves showed hypo copraemia and
reduce total erythrocytic counts and this in turn reflects the disturbance
in general healthy condition of the affected animals. So attention must be
to careful early clinical and laboratory diagnosis of diseased animals
followed by therapeutic plan with good management. Furthermore
excessive feeding on barseem must be avoided and feeding balanced
ration during the green season is also advised.
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