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Abstract

Blood and serum samples were collected from 50 adult
calves {12- 24 month old) herd in Tanta, Mansoura, Domiat,
Sharkia and Kafr EI-Shikh Provinces suffering from loss of
appetite and decrease body weight and 10 healthy adult calves
as a control. Examination of ration samples revealed that both
were balanced in their constituents including protein, fat,
carbohydrate and free from rancidity, aflatoxin and ochratoxin,
while, decrease in calcium, phosphorus, magnesium and copper
but molybdenum increased comparing with normal animals,

Estimation of total RBCs, Hb, MCH and MCHC values showed
significant decrease in illthrifty calves when compared with the
corresponding wvalues of healthy ones while, PCV and MCV
revealed no significant variations. The analysis of data revealed
significant leuKopenia in illthrifty calves than healthy ones. There
was highly significant decrease in serum copper, iron and zinc
levels in ilithrifty calves while, serum molybdenum concentration
was significantly increased than healthy ones. Estimation of
serum minerals revealed decrease in calcium, magnesium,
sodium and potassium levels. Serum phosphorus level was in the
normal physiological serum level. Serum triglycerides, glucose,
cholesterol, total protein and albumin were highly significanty
decreased in illthrifty animals while, serum globulin were not
changed when compared with healthy one. Also, there was
significant increase in the activities of AST, ALT, ALP, LDH and
cortisol in illthrifty calves as compared with control calves. After
parentai treatment with solevit complex, it was observed that all
parameters under investigation nearly returned to their normal
values with improvement of the general healthy condition of
ilithrifty calves after one month of treatment.

From all investigated parameters, the decrease level of
minerals in ration was suggested to be the cause of the illthrifty
calves problem.
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INTRODUCTION

Cattle are important farm animals and they are considered as the main
source of animal protein and milk production in Egypt. Ill-thriftiness is a major
problem in fattening cattle, where, it appears as a failure of some animals to make
satisfactory weight, in spite of the presence of ample feed and absence of signs of
any primary disease, at the time all other cattle appear in satisfactory health and
body condition (Abdel-All, 1990). The economic losses in fattening calves feed lot
have been currently documented, however, the effects of environmental condition,
age sex, seasons and diseased incidence as well as nutrition and management
expertise were considered to be the major factors that influenced the achievement
of optimum production (Blood and Radostits, 1985).

Nutritional surveys carried out in different areas of Egypt have revealed
pathological symptoms existing in many livestock due to deficiency of minerals and
trace eiements in the soil and consequently in the fodder grazing on them, thus,
deficiency symptoms due to subnormal intake of phosphorus copper, zinc, cobalt,

selenium have been observed in certain areas in Kafr- El- Sheikh (Naser, 1995).

The present study was planned to secure the following information

1) Diagnostic procedures to determine the probable cause of ill-thriftiness in
fattening cattle.

2) Detection of the mean levels of some biochemical constituents and hematological
profile of the blood of unthrifty cattle and after response to treatment.

3) Detection of the mean levels of some minerals of unthrifty cattle and after

response o treatment with solevit complex,

MATERIALS AND METHODS
A) Animals
A total of 50 adult caives (12- 24 months old) selected at random basis.
herd in Tanta, Mansoura, Domiat, Sharkia and Kafr El Shikh Governorates was
reported to loss of appetite and decreased body weight. Blood samples was takey at
once and one month after treatment to assess hematology and serum biochemical
constituents of the blood. Additional blood samples were also collected from 10

calves with no signs of appearance of illness as control.
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B) Sampling

1) Blood samples: Two blood samples were obtained from each anima! under
investigation by Vein- Puncture through jugular vein before and after treatment.
They were divided into two portions, the first was taken on heparin as
anticoagulant {1- 2 IU/ ml) for hematological examination, and the other one
was left to clot at room temperature for about 2 hours, stored overnight in a
refrigerator at 4°C and centrifugated at 3000 rpm for 15 mint. Serum samples
were drawn in dry clean capped tubes and kept in deep freeze at 20°C for

biochemical analysis.

2) Ration samples: Ration constituents were analyzed for determination of Ca,
Ph, Mg, Copper, Zinc, Fiber, Fat and Crude protein (A.Q.A.C., 1990). Additional
ration sample was examined for aflatoxins B1B,G: and G,, as well as ochratoxins

were detected using thin layer chromatography as described by AOAC (1990).

3) Hematological examination: The hemoglobin content, packed cell volume

(PCV), total erythrocytic, leucocytic count and differential leucocytic count after
Coles (1986).

4) Biochemical blood analysis

- Determination of serum copper, zing, iron, Molybdenum and cobalt as
described by Allain and Maurous (1979). These elements were estimated in serum
by atomic absorption spectrophotometry according to manufactureres manual
{Unicam Model Spgo, Unicam Instr. Ltd.,, Cambridge). In other hand biochemical

procedures used for serum samples are dermonstrated in Table 1.

C) Statistical analysis: samples were simultaneously analyzed using T- student
test according Petrie and Watson {1999).
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Table 1, Procedures adopted for serum biochemical analysis.

Parameter

Author

Alanine aminotransferase (ALT)

Reitman and Frankel (1957)

Aspartate aminotransferase (AST)

Reitman and Frankel (1957)

Alkaline phosphatase {AP)}

Kilchling and Freiburg {1951}

Lactate dehydrogenase (LDH)

Cabaud and Worblewski {1958)

Siest ef al {1981)

Richmound (1973)

Triglycerides: T.G. Young and Pestoner {1975)
Cortisol Calstorn et af, (1988)

Glucose

Cholesterol

Calcium Glinder and King {1972)
Phosphorus Kilichling and Freburg (1951)
Magnesium Niet and Neely (1956)

Sodium Burriel and Ramirez (1957)

Potassium Burriel and Ramirez (1957)
Total protein Weichselbaum (1946)
Albumin Drupt (1974)

D) Treatment trials

The diseased calves were treated with Solevit complex {injectable solution
containing 2 mg copper, 0.25 mg selenium, 75 mg vitamin E and 1 mg phosphoric
acid per/ ml), Syva laboratories, France. The claves were injected I/M three times

daily for 5days. Dose of injection was 4 mi/50 Kg body weight.

RESULTS

Clinical findings: A total of 50 adult calves 12- 24 month old under
investigation were greatly affected. General condition was moderate to severe
debility. Inappetence, decreased fed intake, poor growth and ill- thriftiness were
described by attendant and also clinically noticed in about 95% of affected calves.
Internal body temperature, arterial pulse rate, lung auscultation and respiratory rate
were almostly within normal range, conjunctiva, oral, nasal and vaginal mucous

membranes were slightly pale in colour with no lesions.
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Gradual improvement of the general health condition of the affected calves
started after administration of copper (Solevit complex) supplement. This improved

appetite and increasesd feed intake.

Ration analysis: The analysis of 10 samples of both ration samples of affected
calves and apparently healthy ones revealed that both were balanced in their
constituents including protein, fat, carbohydrate and free from rancidity and
aflatoxins B;, B, G;, G; and ochratoxin. Decrease in ration calcium, phosphorus,
magnesium and copper were observed, but molybdenum was increased than normal
{ Table 2).

Hematological analysis

The results of hematological picture of apparently healthy, ill thrifty calves
and after response of treatment are described in Tabie 3. The mean values of total
red blood corpuscles, hemoglobin, mean corpuscular hemoglobin and mean
corpuscular hemoglobin concentration showed significant decrease in ill-thrifty
calves when compared with the corresponding values of healthy ones. Packed cell
volume and mean corpuscuiar volume revealed no significant variation. All
hematological parameters approached the control values after one month of
treatment (Table 3). The mean values of total white blood celis and differential
leucocytic count in apparently healthy, ill thrifty and after treatment are shown in
Table 3. The analysis of data revealed significant leucopenia in diseased calves than
healthy ones.

Biochemical Examination

The mean values of serum enzymes activities of Aspartate aminotransferase
(AST), Alanine aminotransfease (ALT), alkaline phosphatase (A/P) and Lactate
dehydrogenase (LDH) in apparently healthy, iil-thrifty calves and post-treatment are
shown in Table 4. There were significant increases in serum AST, ALT, A/P of ill-
thrifty calves when compared with healthy ones. Also, serum LDH was significantly
higher in some calves than healthy ones Table 4.

The mean values of blood serum glucose, cholesterol, triglycerides and
cortisol in healthy and ill-thrifty calves before and after treatment are illustrated in
Table 5.
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There were significant decrease in serum glucose, cholesterol and
triglyceride levels (Table 5), whereas, serum cortisol, concentration showed
significant increase in ill- thrifty calves when compared with healthy ones. All
parameter returned towards normal levels post-treatment (Table 5).

The mean values of total serum protein albumin and globulin (Alpha, Beta,
Gamma) in healthy and ill- thrifty calves before and after treatment are tabulated in
Table 6. There was a significant decrease in serum total protein and albumin of
diseased calves than healthy ones, while serum globulin level showed non

significant value in the same animal than healthy calves { Table 6).

The mean values of blood serum copper, zing, iron, molybdenum, calcium
phosphorus, magnesium, sodium and potassium in apparently healthy and ill- thrifty
calves, as well as, post-treatment are shown in Table 7. A highly significant
decrease was noticed in serum copper, zing, iron, cobalt concentrations in ill-thrifty
calves than healthy ones, while, serum molybdenum concentration level showed
significant increase in same ill-thrifty calves. Otherwise, Ca, Ph, Magnesium Sodium
and potassium concentrations were significantly decreased in ill-thrifty animals than
normal ones, (Table 7). All parameter values returned towards control levels after
treatment (Table 7).

Table 2. Mean values for analysis of ration offered to diseased animals compared

with fresh one (contral}.

Parameter Tested (n = 10) Control (n =10)
Crude protein % 14.7 16.1
Total Fat % 3.1 3.1
Total Ca % 0.64 0.84
Total Ph % 0.55 0.71
Total Mg % 0.27 0.35
Total Cu % 0.35 0.42
Total Zn % 0.20 0.23
Total Fe % 5.2 4.1
Total Molybdenum % 0.9 0.49
Acid No. 3.1 5.2
Aflatoxin G; -ve - ve
G, - ve - ve
B -ve - ve
B, - ve - ve
Ochratoxin - ve - ve
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Table 3. Haemogram and leukogram profile in both apparently healthy and unthrifty

calves as well as post-treatment,

Parameter } Healthy animal ‘ Unthrift calves Post treatment
{ (n =10} | {n =50) __ (n =50}
RBCSX 10°cum | 63#23 | ad1ow 5.9 & 1,03
Hb g/dl | 8.4 + 0.13 L 7.9:+0.55* 8.3+ 1.31
PCV% 316072 ! 3017+ 15 31+ 0.6
MCV Cu 52.5 + 0.41 53.5 + 0.9 52 + 0.4
MCH ug 14 + 0.17 11.58 + 0.31* 13.9 % 0.51
MCHC g/ d 26.3 + 0.8 22 + 0.6* 25.1 + 04
WBCs X 10° cum 7.360 % 0.49 5.78 £ 0.4** 6.8+ 0.1
_ *;::‘, Neutrophils % 31+ 1.0 34+18 34 +1
£ S| Fosinophils % _ | 513+ 0.4 5+£0.2 5.2 0.22
§ g Basophils % 0 0 0
5 § Lymphocytes % 57.87 + 3.4 52.6 & 7.0 55.14 1.8
L] Monogytes% | 6.0%02 | 8403 5.66 = 1.05

* Significant comparing with control at P< 0.01 using student test
** Significant comparing with control at P< 0.001 using student test

Table 4. Mean serum values + SE of studied macro- and micro elements in both
apparently healthy and unthrifty calves as well as post-treatment.

—

Parameter | Healthy calves Unthrifty calves Post treatment
{n = 10) {n = 50} (n =503
Copper ug/ dl 60.3 + 2.66 50.7 + 3.15%* 58.9 + 4.2
Zinc pg/ dl | 80.08 £ 6.1 _59.4 & 4,05** 81.1x7.1
Tron g/ di | 873+ 41 63 + 3.75* 84 + 3.9
Molybdenum m pq/ dl l 568+ 34 a0.6 + 4.8%* 60.2 £4.1
Calcium mag/dl j 10.28 £ 0.34 8.4 &+ 1.33% 10304
Inorganic } 54+ 09 5+0.98 542+ 08
Phosphorus mg/ df J__
Magnesium mag/ dI ll 2.84 £ 0.2 21 +£0.31* 27504
Sodium mEq/ | ! 143.5 £ 6.4 135.34£ 5.7% 141 £ 5.4
Potassium mEg/ | L 5.0 £ 0.19 4.2 + 0.26% 5.02 +£ 0.3

* Significant comparing with control at P< 0.01 using student test
** Significant comparing with control at P< 0.001 using student test
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Table 5. Mean serum of some biochemical tests in both healthy and unthrifty calves

as well as post-treatment (mean + SE).

Parameter Healthy calves Unthrifty caives E Post treatment
(n = 10) (n=50) | _(n=50)
AST 1U/ml 35.1 £ 0.82 46 + 1,12%* J_ 40 £ 1.2
ALT IU/mi 15.2 £ 2.1 30.1 £ 2.6%% | 22+ 31
AJP 1U/L 87.2 % 0.6 115 + 1.33** ] 95 % 2.1
LDH JU/L 450 £ 9.2 670 % 7.6%* 470 £ 11.1
Cortisol mg/d| 57+0.14 8.7 £ 1.1*¥ 583+0.22
Total protein g/di 7.6 +0.27 6.4 + 0.27* 7.5+ 0.3
Albumin g/di 3.8 +0.17 2.71 £ 0.13% 3.7+ 04
Globulin g/di 378 £ 0.18 38602 | 38+0.11
Glucose rng/ di £9.7 £ i.2 45.4 + 1.04* { 70.2 + 1.33
Cholesteroi mg/ df 124.3 + 1.02 90.4+2.1% | 12531
Triglycerides mgy/ dl 94.1 + 0.9 84 + 0.44* [ 92 £ 1.2

* Significant comparing with control at P< 0.01 using student test

** Significant comparing with control at P< 0.001 using student test

DISCUSSION

The main clinical features of the affected animals were inappetence,

decreased feed intake, poor growth and ill-thriftiness.

In our results, depression was observed with total RBCs counts Hb values,
MCH and MCHC than those in healthy ones. No significant differences were detected
with other selected hemogramic parameters (Table 3). Those results, revealed
generally a coexistence of clinical marginal anaemia with clinical laboratory copper

deficiency.

However, leukogram in ii-thrifty fattening calves was found to be
significantly depressed for total WBCs than the corresponding values in healthy

ones.
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The decrease of total leucocytic count in copper deficient fattening calves
may be attributed to the stress of malnutrition. This suggestion was supported and
discussed by the opinion of Mgongo ef &/ (1985). Regarding the results,
biochemical profile of some trace elements of apparently healthy and ill-thrifty
fattening calves (Table 4), these obtained values were highly significantiy decreased
in serum copper. The decrement in serum copper levels in diseased fattening calves
was attributed to increase molybdenum concentration in the ration, which, reduces
the availability of dietary copper due to formation of insoluble cupric- thiomolybdate
complex in the rumen of animals {McDonald et &/, 1979). This antagonistic
relationship between copper and molybdenum was previously recorded by Suttle
{1994) who reported that forage molybdenum concentration greater than the
copper concentration often leads to secondary copper deficiency, even when forage

copper is adequate.

In our investigation, there was significant decrease in serum zinc level in
fatting calves suffering from ill-thrifty when compared with their healthy ones. This
decrease may be attributed to disturbance in absorption of zinc from gastrointestinal
tract or may be due to loss of appetite.

In the present study, the serum iron of fatting calves suffering from copper
deficiency, showed significant decrease if compared with healthy ones,

In our results, serum calcium, phosphorus magnesium, sodium and
potassium showed significant decrease in diseased animals although ration analysis
revealed lowered value of these minerals that caused significant decrease in serum
calcium and magnesium, which is sufficient to cover all animal needs and at the
same time present occurrence of the hypomagnesaemic tetany and emaciation. This
finding rendered the exact cause of the condition enigmatic and aroused
controversial confusion as reported by Duncan et &/, (1994).

From table 5, it appears that there is a significant decrease in serum total
protein, and serum albumin in calves suffering from copper deficiency when
compared with healthy ones. The obtained result was in agreement with Coles,
(1986).

Decrease in serum protein and serum albumin levels in copper deficiency
calves may be attributed to stress factors for which the animal is exposed to
general ill thriftness which may affect worsely the hepatic parenchyma resulting in
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the failure of protein synthesis. Moreover, this decrease may again be attributed to
increased levels of cortisol in diseased animal which causes catabolism of protein

leading to negative nitrogen balance ard increased urinary elimination of nitrogen .

Our data in the present study showed that the AST, ALT, ALP and LOH
activating in the il thrifty fatteming caitves were significantly increased when
compared with control ones (Table 5). The obtaine~ data were similar to those
previously reparted by Fell (1981) who oliserved ele-ation of liver enzymes in the
blood of sheep fed copper deficient dist, indicating hepatic dysfunction. It is evident
from Table 5 that the serum ALP and LDH showed -ignificant increase in copper

deficiency calves.

Increase serum alkaline phosphatiase activity ‘0 the copper deficient calves
may be attributed to higher cortisol level estimated for increase the alkaline
phosphatase production from biliary epithelium. In our results, it was found that
the serum glucose l=vel In diseased animals wzas significantly decreased as
compared with healthy control groups. The decrease :n serum glucose level in the

diseased animal (Table 5) may be due to copper defici.ncy.

Our investigation showed that the total serum cholestercl and triglyceride
levels in ill-thrifty fatting calves were signdicantly decreased when compared with
control ones {Table 5). The obtained results were similar to those previously
reported by Hamam ef a/. (1980) who found reduction in serum cholesterol level in
ccpper deficient animals. These reducticn of cholesterol and triglycerides may

reflect either reduced food intake or eariv napatic damage .

QOur date obtained in the results showed a highly significant increase in the
serum cortisol concentration of copper deficient calves when compared with healthy
ones {Table 5}. The high values of serum cortisol may be attributed to hypocuprosis

via influencing the adrenal cortex ascorbic acid.

After treatment with solevit complex I/M for three times for 5 days it was
observed that all parameters under investigation returned to their normal values
with improvement of general healthy condition of diseased calves after one month
of treatment.
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