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ABSTRACT

Thirty broilers and forty five native saso chicks, were orally inoculated immediately
after hatching with intestinal homogenate from field cases suffering from IRSS. Another 10
broilers and 15 native saso chicks served as negative control. Sera samples were collected at 7,
14, 21 and 28 day post inoculation (PI). Total protein, albumen (ALB), alkaline phosphatase
ALP, alkaline phosphatase after heat inactivation, calcium, phosphrous, cholesterol and
triglycerides were determined, while globulin (G) and ALB/G ratios were calculated

Significant increase in alkaline phosphatase ALP (P<0.05) was recorded in both
inoculated chicken breeds. Heat inactivation of serum at 56°C for 30 min had led to a significant
reduction (P<0.05) in ALP activity this refers that the increased ALP activity was from osseous
source which contradicts the previous findings indicating that ALP in the coarse of (IRSS) was
from enteric source. Total proteins were significantly reduced (P<0.05) (P1) during the entire
experimental period in both chicken breeds, this reduction was the result of significant reduction
(P<0.05) in globulin. Cholesterol and triglyceride increased significantly (P<0.05) in both
chickens breeds (PI) during the experimental period. Calcium level was only significantly
reduced (P<0.05) 7 days (PI) and remained with non significant changes at 14, 21 and 28 days
in broilers and also was non significant at 7, 14, 21 and 28 days (PI) in native saso chickens.
Phosphorous was not affected significantly (PI) in both breeds during the experimental period. so
they should be disregarded in the interpretation of bone brittleness in the coorse of IRSS. The
constellation of these biochemical abnormalities beside the previously reported insulin
deficiency after induced (IRSS) is a sure indication for diabetes mellitus . This can interpret
some of the observed symptoms and post mortem findings seen in the coarse of (IRSS) such as,
(increased feed consumption, reduced body weight, excessive water consumption malaise,
lethargy , distended flaccid intestine causing abdominal distension, bone changes , and also can
explain previously recorded brain lesion) .

INTRODUCTION

Managing disease abnormalities requires
an understanding of how disease process
changes the biochemical functions of the body,
thus clinical chemistry parameters are
necessary to evaluate the cellular changes (1).

Reviewed pathogenesis of IRSS had
set four pathogenic event in the coarse of
IRSS, these are "proventricular and intestinal
pathology, hypothyroidism, pancreas and
pancreatic duct pathology, beside maldigestion
(2). The separate or simultaneous occurrence
of these events beside the magnitude of
damage in each can interpret the variation in
clinical disease from one flock to another (2).
A new pathogenic event in the coarse of
(IRSS) involves significant  reduction of
insulin after induced IRSS was added (3).

In the present study, clinicochemical
changes accompanying the previously reported

hormonal disturbance (3) were investigated to
clarify other facts concerning IRSS.

MATERIAL AND METHODS
Descriptive data concerning the
experimental  design, clinical signs

postmortem findings, and schedule of blood
collection are previously described (3).
Collected sera sample were examined without
delay for the clinicochemical parameters. Total
protein (4}, Albumin (5,6), cholesterol (7,8).
Triglycerides (9,10), ALP (11), ALP after heat
inactivation (12, 13), calcium (14, 15) and
phosphorus (16) were assayed. Globulin and
Albumin globulin ratio were obtained via
calculation.

The obtained data were statistically
analyzed using MSTAT-C computer program
(17).
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Table 1. Total protein, albumen, globulin, ALB/G ratio, ALP, ALP after heat inactivation, calcium, phosphrous cholesterol

triglyuceride in broilers and native saso after induced IRSS 7,14,21, and 28 days PI.

Sub | Examined Group Broilers Native saso
tableparameters 7 days 14 days 21 days 28 days 7 days 14 days 21 days 28 day
i 1 1.638+0.,25b | 1.96+0.51b |[2.024+0.008b| 2.40+0.208b | 2.08+0.15b 1.977+0.17b | 2.02+0.19b | 1.17+0.114c
11 EE% 2 1.788+0.33 1.657+0.26b | 1.735+0.28b | 1.911+0.306b | 1.95+0.27bc 1.701+0.4b 2.43+0.1b 1.94+0.37bc
' g % 3 1.859+0.206b | 1.84540.17b | 2.006+0.47b | 2.456+0.253b | 1.4440.11c 1.94+0.17b | 1.5434+0.16c | 3.181+0.7ab
Cont. { 4.007+0.27a* | 3.116+0.04a* | 3.115+0,05a% | 3.425+0.04a* | 3.119+0.04a* | 3.119+0.03a* {3.119+0.04a* | 3.405+0.03a*
- 1 1.145+0.17 1.655+0.43 1.42+0.17 1.585+0.1 1.288+0.108a 1.578+0.2 1.655+0.21 | 0.906+0.05b
12 §'§‘§ 2 1.331+0.16 1.438+0.19 1.19340.11 1.608+0.14 | 1.144+0.17a | 1.132+0.17 1.63340.26 | 1.4098+0.3b
E%@ 3 1.339+0.09 1.27240,55 1.88+0.07 1.59+0.06 }0.5051+0.101b| 1.504+0.08 1.1824+0.14 | 2.526+0.4a
Cont. | 1.25+0.07ns | 1.166+0.04ns | 1.065+0.02ns | 1.154+0.02ns {1.283+0.123a*%| 1.148+0.05ns | 1.065+0.02ns | 1.159+0.02b*
- 1 0.4440.131b | 0.306+0.18b | 1.06+0.24b | 0.869+0.17b | 0.796+0.23b | 0.399+0.01b | 0.378z0.11b | 0.26+0.08b
13 gé"g 2 0.4540.18b § 0.218+0.17b | 0.599+0.36b | 0.306+0.2b 0.819+0.3b | 0.691+0.33b | 0.94240.27b | 0.55+0.24b
2%}3 3 10.594+0.106b | 0.564+0.25b | 0.967+0.25b | 0.615+0.24b | 0.968+0.1b | 0.476+0.231b | 0.48610.14b | 0.654+0.35b
Cont, | 2.75+0.28a* | 1.949+0.02a* | 2.3+0.23a* | 2.2640.02a* } 1.626+0.15a% | 1.968+0.02a* | 2.340.23a* | 2.2440.02a*
2 1 1.85+0.28ab | 1.533+0.28bc | 1.415+0.56 | 2.185+0.64ab ! 1.34+0.16a | 4.216+1.38a | 4.44+1.63a 3.04+1.09
14 %g 2 2.77+0.36a 321+0.77a | 1.218+0.285 | 1.82+0.68b | 1.314+0.36a | 2.004+0.84b | 2.03+0.96ab | 2.25:0.93
= 3 3.27+0.92a [2.56440.555ab]| 1.717+0.365 | 4.08+0.91la | 0.557+0.14b | 1.81+0.37b | 2.9640.82ab | 2.2+0.547
ﬁ Cont, | 0.493+0.06b* | 0.584+0.18c* | 0.528+0.02ns [ 0.51+0.06b* | 0.719+0.11ab | 0.584+0.35b |0.477+0.503¢|0.515+0.116ns
N é/"\ 1 763.7+25.1b { 755.5+40.22b | 776+28.49a (624.25+33.28a] 858.7+30.7a 817+33.2a | 805.5+32.15a( 817.25+11.9a
15 %%EE 2 797+23.4ab | 856.75+2.57a | 741+£50.3a | 692.3+13.5a | 859+32.33a 763+17.8a | 885.75+31.6a| 847.2+20.0a
E% g‘a 3 848.7+9.01a | 725+22.28b | 779421.19a | 706+42.58a | 754.25+32.4a 785+43.9a | 806.5+29.8a | §15.7+26.01a
=, Cont. |429.35+9.75¢c*[437.25+16.3c*} 42545.88¢c* | 401+15.26c* 1447.25+13.6c*439.25+10.57b* 453.25+7.3b* |432.25+13.8b*
o % g 1 170.95+4.9b | 167.5+8.1b | 205.64+3.3b | 235.949.6b | 230.25+4.86¢ | 228.7+2.1b | 289.52+3.7a ;| 310.4+2.7b
16 %%EE E 2 161+13.9b | 159.75+8.4bc | 215.3+4.24b | 220.1£7.65a | 235.749.7b 218.9+9.4b 278.1+2.7b | 285.4+1.4c
Eé_; %g fg 3 185.1+13.9¢ | 175.25+8.07b | 145.7+5.07¢ | 250.8+9.9b 250.9+8.9h 238.1+4.7a 265.9+3.8¢c | 269.1+5.4d
5. Cont. | 291.7443.7a* | 293.7+6.5a* | 294 5+3.3a* | 287.25+7.6a* | 299.4+4.8a* | 209.08+2.4a* | 105.2+2.1d* | 352.8+3.8a
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Table 1. Continued
Sub| Examined Group Broilers Native saso
tableparameters, 7 days 14 days 21 days 28 days 7 days 14 days 21 days 28 day
1 5.54+0.52b 4.26+0.82 6.77+0.43 8.44+0.72a 4.2610.82 5.83+1.21 6.591+1.06 7.6610.58
17 §_§% 2 4.77+0.56b 6.36+0.88 5.35+0.54 5.367+0.61b 5.8+0.57 3.961+0.2 4.71+1.24 7.37+1.46
SEE | 3 | 58910576 | 4.740.46 6.56+0.46 | 8.027+0.84a | 4.14+0.13 4.95+0.9 4810207 | 7.92+0.83
Cont.| 7.86+1.1a 4.57+1.3ns | 6.86+0.054ns | 8.207+0.84a* | 5.07+1.15ns | 5.366+0.54ns | 6.09+1.12ns | 8.69+0.6ns
2 1 5.55+0.2 5.87+0.22ab 5.16+0.86 5.65+0.15 53.3340.24 5.540.23 54240.15 6.51+0.14
g 5%@ 2 | 5.86+0.11 | 6.38+0.16a | 5.62+0.32 5.93+0.11 5244036 | 5.83+0.29 524+0.3 | 6.57+0.07
= gk 3 541404 626+0.13a 5.8610.18j 6.09+0.22 5.45+0.29 6.03+0.18 5.24+0.29 6.331+0.24
& Cont. | 5.3340.24ns | 5.24+0.4ns 5.5+0.169ns 5.162+0.4ns 6.04+0.21ns | 5.95+0.11lns | 5.78+0.24ns | 6.7+0.10ns
= 1 [145.41+14.482) 275.5+38.3a | 349.07+4.92 | 357.58+26.9a |159.5+10.2bc| 278.54+8.9a | 270.8+10.7a | 273.07+4.3a
1.9 § &3% 2 143.04+9.7a | 240.4+13.7a | 247.87+6.6c | 267.66+35.6b 142.6+4.8¢c | 233.15+23.0a ) 265.3+11.8a |2142.2+15.6a
E% £ 3 166.8+13.2a | 244.25+15.82 | 280.58+4.02b| 248.68+14.6b | 170.32+4.1a | 265.3+11.8a |271.33+15.4a|244.9+10.4a
ch Cont. [92.64+4.37b* |115.17+15.18b* 183.22+4.8d* | 181.9+15.4c* |104.12+6.8d* |111.23+2.14b* {111.5+10.66b* 45.8+4.4b*
2 1 |268.32+2.26b| 333.8+9.8b [342.18+10.17b| 241.16+30.50c | 338+9.82b | 537.24+8.27a ! 466.2+1.34b | 650.6+18.2a
110 g@% 2 |394.7612.78a| 573.12+37.8a | 480.48+4.3b | 375.4+32.8b |461.6+19.97a| 540.92+10.8a | 746.4+16.7a [662.58+10.4a
SZE | 3 |439.66+18.784[416.6+12.16ab|541.17+212a| 8550+4.96a [288.32+13.25¢| 522.6+23.2b | 708.5:32.8a | 499.9+5.49
= Cont. | [85.44+3.8c* | 244.8418.4c* | 255.76+4.4¢c* |172.8337422.9d%288.32+19.1¢*[234.95+10.72¢*380.325+4.00%/272,.84+39.2%
* = (P<0.05) ns = non significant changes
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Fig. 1. Total protein of broilers in gm/dl (PI).
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Fig. 3 . Albumin of broilers in gm/dl (P1).
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Fig. 4 . Albumin of native Saso in gm/dI (PI).
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Fig. 6 . Globulin of Native Saso in gm/dL(PI).
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Fig. 10. Mean calcium of native Saso in mg/dl (PI).
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Fig. 13 . Cholesterol of broilers in mg/dl (PI).
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Fig. 11 . Phosphorus of broilers in mg/dl (PI). Fig. 12 . Phosphorus of native Saso in mg/dl (P1).
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Fig. 14 . Cholesterol of Native Saso in mg/dt (PD).
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Fig. 19. Alkaline phosphatase after heat treatment in Fig. 20. Alkaline phosphatase after heat treatment
broilers (PI). in native Saso (PI)..

Table 2. Mean ALP (P1) before and after heat inactivation in inoculated and control chicks

Sub Jtem Broilers : Native saso
table 7 days 14 days | 2ldays { 28 days 7days | l4days | 21days | 28 day
2.1 X 803.13 779.06 | 766.33 674.25 823.98 788.33 832.58 826.7
22 Y 172.35 167.5 205.5 235.6 238.95 22R.56 277.84 288.3
23 X~y 630.78 611.56 560.83 438.56 585.03 559.77 554.74 533.4
24 X-y% 78.54% 78.49% 73.18% 65.04% 71% T1% 66.68% | 65.04%
2.3 Xe 429.35 437.25 425 401 447.25 439.25 45325 432.25
2.6 Yc 291.74 293.7 294.5 287.25 299.4 309.08 305.2 352.8
2.7 XC-¥yC 137.61 143.55 130.5 113.75 147.85 130.17 148.05 79.45
Net osseous
2.8 ALP 493.17 469.01 430.33 324.81 437.16 429.6 406.69 458.95
{N.O. ALP)
29 | (noaiey | 614% | 602% | S615% | 48.1% | 53.05% | 5449% | 4884% | 55.5%
X = Mean ALP of inoculated groups (G1, G2, G3) Y= Mean ALP of inoculated groups post heat inactivation
X-y= ALP from osseous source in inoculated groups. Xc=Mean ALP of control group
Yc= Mean ALP of control post heat inactivation Xc-Yo= ALP from osseous source in control

(N.Q.ALP)= Net osseous ALP in inoculated birds = (X-Y)— (Xc - Yc)



Zag. Vet. J.

900

800 -

700 4

600 <

500 -

400 4. -

300 4

200 { -

100

14 days 21days 28days

7days
—— X —-—Y —h— X-Y
== Xc =S Y —tm XC-Y ¢
—+—N.OALP

Fig. 21. Mean ALP (PI) before and after
heat inactivation in broilers

RESULTS AND DISCUSSION

Calcium level was significantly low in
inoculated broilers 7 days Pl, and was only
significantly low at 28 day PI in broiler group
inoculated with (int. homog.b) , as for the
inoculated native saso chicken breed no
significance could be demonstrated during the
entire experimental period. Similar results
were reported after induced infection (12), this
was also true in the natural field cases of IRSS
affecting native breeds (18) (Table 1.7, Figs.
9,10).

Total calcium should be interpreted
along with albumin concentration (1), in the
present study albumen levels showed non
significant changes in the inoculated broilers.
The native saso chicken the group inoculated
with intestinal homogenate ¢ (3) showed
significant hypoalbumenaemia at 7 days (PL)
and showed hyperalbumenaemia at 28 days

45
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Fig. 22. Mean ALP (PI) before and
after heat inactivation in native saso

(PI) (Table 1.2, Fig. 3,4). This may reflect the
state of hydration or dehydration (1), but
calcium was not significantly affected at the
two time points. Calcium plays several
important functions such as its role as a major
constituent of bones, transmission of nerve
impulses, the permeability and excitability of
cell membranes, muscular contraction and
activation of enzyme systems (1).

If we consider the non significance of
the calcium level after induced IRSS in the
present study (Tables 1.7, Figs. 9, 10) or as
previously reported (12, I13) and the non
significant changes in calcium level in
naturally affected birds with IRSS (18). An
important question will imposes its self, what
is the real cause for bone alterations that lead
for the synomous nomenclature of IRSS as
Brittle bone disease and femur head necrosis
(19)?2. Another question., why previous
investigations didn't demonstrated an increase
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in the total calcium concentration as it should
be with osteolytic bone changes (1)2.

ALP is involved in energy transfer for
Ton exchange across the cell membrane (1)
ALP activity may be elevated due to irritation
of cells in different tissues. Pathological
elevation of ALP is common in liver diseases,
induced stimulation of osteoplastic activity
and enteritis. Increased ALP is one of the
criteria required for fulfillment of successful
induction of IRSS (26). In the present study
ALP activity was significantly higher in
inoculated broilers at 7,14, 21 and 28 day PI
(Tables, 1.5, 2, Figs. 17, 18). This elevation
was also recorded (12, I3, 20), inoculated
native saso at 14 and 21 day Pl showed
elevation similar to the previous finding (18).

ALP inhibition after L- phenylalanine
treatment signifies that, the inhibited ALP is
from intestinal source (13, 21), while ALP
inhibition after  heat inactivation signifies
osseous source (12, 13, 22 -25). In the present
study ALP activity was reduced in both

control and inoculated birds after heat
inactivation  (Table 2.2, 2.5). The heat
inactivated ALP was constituting  larger

portion of the total ALP (PI) (Table 2.3 and
2.4). Since negative control had ALP activity
from osseous source so we had to subtract
these values from those of inoculated groups
(Table 2.5, 2.7, 2.8) to obtain a net ALP from
osseous source due to the inocula used (Table
3.8), the percent of this net ALP was
calculated (Table 2.9), this net ALP portion
from osseous source was constituting a great
percent of the total ALP activity (Table 2.9,
Fig. 21,22) these findings contradicts the
previously reported results (12, 13) which
refers that the encountered ALP was from
intestinal source . It is worth to mention that
increased ALP in control birds in the first
week is due to physiologic bone activity (I).

Reoviruses causing IRSS, differs in the
in vivo and in vitro characteristics from
reoviruses causing viral arthritis (26). The
same mentioned author found that reoviruses
causing IRSS dosent move beyond the
inoculation site. So, orally inoculated viruses
remains in the gastrointestinal tract, on the

46

contrary orally inoculated arthrotropic viruses
causes viral arthritis. Thus osseous damage
due to viral replication is not expected in
reoviruses causing IRSS. The reported insulin
deficiency after induced IRSS (3) may be the
reason for the bone changes and the easily
splitting of femur head articular surface via its
effect on carbohydrate metabolism with
special reference for the, hyaluronic acid
which acts as bone cement (27).

On the other hand phosphorus also
showed non significant changes after induced
IRSS during the experimental period in both
chicken breeds (Table 1.8, Fig. 11, 12), this is
in agreement with several previous studies (12,
13 and 18). For this reason calcium and
phosphorus role in bone brittleness found in
the coarse of IRSS should be disregarded.

Determination of total plasma proteins
can be used as an indicator for heath status, it
is also wvaluable in the diagnosis of
gastrointestinal, renal or hepatic diseases, but
it seldom leads to a specific disease diagnosis;
it can be used as indicative for the severity and
progression of diseases (I). In the present
study total protein was significantly reduced in
inoculated birds in both chicken breeds, at
7,14, 21 and 28 day PI compared to control
(Table 1.1, Fig. 1,2) these results disagree
with the previously reported studies (18, 28).

Hormones that influence carbohydrate
metabolism can indirectly influence lipid and
protein metabolism. Insulin by its effect on
glucose metabolism helps to provide the
energy necessary for protein synthesis , and it
may have a direct effect on amino acid
transport (29).

Globulin level showed significant
reduction in inoculated birds compared to
control. This reduction was detected at 7,14,
21 and 28 day PI in both breeds (Table 1.5,
Fig. 5,6). It seems that globulin reduction is

the point responsible for total protein
reduction, this globulin reduction may be
acceptable in view of the known

immunosuppressive potential of reovirus (30 -
34). Specially if the long viral shedding
period of reoviures is consider (3, 33-37).
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Immunoglobulin are synthesized by the cells
of the reticuloendothelial cells in response to a
variety of antigenic stinwli (29). Lowered
immunoglobulin can result from liver diseases,
malabsorption and malnutrition (38) all these
are reported in IRSS (3).

Lipid circulating in blood are derived
from intestinal absorption, synthesis in the
liver or mobilization from fat depots., They
are classified into triglycerides, phospholipids,
cholesterol esters, free fatty acids and fat
soluble vitamins (29). In the present study
cholesterol and triglycerides were significantly
higher than control in both chicken breeds at
7,14, 21 and 28 days PI (Table 1.9, 1.10 ,
Figs. 13-16). Glucose is a major precursors of
lipid synthesis in the body specially in birds
and in animals obtaining high carbohydrates
through its action on glucose transport. Insulin
plays a role in the regulation of lipogenesis;
with increased insulin output giucose uptake
increases. Insulin also influence triglycerides
synthesis by regulating esterification through
the provision of o~ glucose phosphate
substrate. The required fatty acid can be
supplied by plasma fatty acids, through
synthesis from glucose or through hydrolysis
of the existing triglycerides. Triglycerides
hydrolysis by extra hepatic tissue is mediated
by lipoproteinlipase which in an enzyme
mediated by Insulin and directly or indirectly
by glucose, thus insulin acts as an important
antilipolytic hormone through inhibiting the
release of glycerol and fatty acid in adipose
tissues through the conversion of glucose to
fat (39) these physiological facts can justify
clevation of cholesterol and triglycerides after
induced IRSS as a sequallae for insulin
deficiency {3).

REFERENCES

1.Hochleithner, M. (1994): Biochemistries in
avian medicine principles and application
edited by Richie B, Harrion G and
Harrison L. Wingers publishing Co.

2.Bayoumie, H.AA. (2004): Studies on
reovirus infection in chickens. Ph. D.
Thesis Poult. Dis. Fac. Vet. Med., Zag.
Univ.

47

3. Bayoumie, HA.A.; EL-Kashni , R. A. M.;
Ismail , T.8. ; Allam, H.H. and Galhoom,

K. H. 2007); Insulin and thyroid
hormones changes in broilers and Native
saso chicken serum after induced

infectious runting and stunting syndrome
(IR3S). 1-Hormonal disturbance . Zag.
Vet. J. 35: 115-124.

4.Doumas, B. T. ; Bayso , D. D.; Carter, R.
J.; Peters , T. and Schaffer , R. (1981):
Determination of serum total protein .
Clin. Chem., 27 : 1642.

5.Beng, C. G. and Lim, K. L. (1978):
Determination of serum albumin . Am. J.
Clin. Path., 59 : 14.

6.Webster,  D. (1982):  Colorimetric
determination of serum albumin. Clin.
Chem. Acta., 53: 109,

7.Fasec, C.F, (1982): Determination of serum
cholesterol . Clin. Chem. 18 : 901.

8.Deeg, R. and Ziegenoelrm (1982):
Colorimeteric determination of serum
choiesterol. J. Clin. Chem. 28: 1574.

9.Yong, D. and Pestnar, L. (1975):
Colorimetric  determination of serum
triglycerides . Clin. Chem., 21 : 215,

10.Werner, M.; Gabridson, D. G. and
Eastman, G. (1981): Determination of
serum triglycerides . Clin. Chem., 21 : 268.

I1.Tietz,; N. W. (1976): Fundamentals of

clinical chemistry, W B. Saunders
Philadelphia .

12.Vertommen, N. H., Vaneck JHH;
Kouwenhoven, B. And Vankol, N.
(1980a):  Infectious stunting and leg
weakness in broilers . 1. Pathology and
biochemical changes in blood plasma .

Avian Path. 9: [33-142.

13. Vertommen, M. H.; Vander loan A. and
Veenendaal , H. M. (1980b): Infectious
stunting and legweakness in broilers . II.
Studies on alkaline phosphatase isozyme in
blood plasma, Avian Path. 9: 143.

14. Sarker , B. C R. and Ghanhan , U.B.S.
(1967): Determination of serum calcium.
Anal. Biochem. 50-155.

15.Gindler, E. R. M. and King, J. D. (1972):
Rapid colormetric determination of



Hesham et al.,

calcium inbiological fluids with methylene
blue. Am. J. Clin. Path. 58 : 376.

16.Goodwin, J. F. (197(): Determination of
serum phosphrus. Clin. Chem. 16 : 776-
780.

17.8nedecor, G. W. and Cachmn, W. G
(1967): Statistical methods 6™ ed., Towa
Univ. Press, Ames. lowa, USA.

18.Ghanem, L A. and Abd -Allah, R.A. M,
(1998): Observation on runting stunting
syndrome in Native breed chlckens 11.
Clinicochemical studies. 4% Vet. Med.
Zag. Congress (26-28 August 1998) in
Hurgada pp. 736-752.

19.Vanderheide, L.; Luticken D. and
Horzinek, M. (1981): Isolation of avian
reovirus as a possible etiologic agent of
Brittle bone disease - femur head necrosis
in broiler chicken. Avian Dis. 25 : 847-
856.

20.Kouwenhoven , B.; Vertommen, M. and
Goren , C. (1988): Investigation into the
role of reovirus in the malabseorption
syndrome. Avian Path, 17 : 879-892,

21.Chang C. H. and Moog, F. (1972b):
Alkaline  phosphatase in  chicken
duodenum. 11. Enzyme dissociation of a
large phosphatase complex predominant in
the duodenum  before  hatching.
Biochemical at Biophysica acta 258: 166-
177.

22.Fishman, W.H. and Gosh, N.K. (1967):
Isenzymes of human alkaline phosphatase
advance in clin. Chem.10: 155-349.

23.Kerkhoff, J. F. (1968): A rapid serum
screening test for increased osteoblastic
activity . Clinica Chemica Acta 22: 231-
238.

24, Fishman, W.H. (1974): Perspectives on
alkaline phosphatase isoenzyme. Am. J. of
Medicine, 56 : 617-649.

25. Burnevich, C. and Vanderstock, J. (1975):
Alkaline phsophatase in  veterinary
medicine.  Vlaams  diergeneeskunding
Tijdschrift, 44: 175-192.

26.Yawei, N. 1. and Kemp, M.C. (1995):
Comparative study of avian  reovrus
pathogenciity, virus spread and replication

48

and induction of lesion Avian Dis. 39: 554-
566.

27.Havzelwood, R. L. (1976): Carbohydrate
metabolism in avian physiology pp. 210 3"
E. Edited strukie PD, springer verlage
New York Heidelberg Berlin,

28. Eisa, A. M. A. (2003): Clinicopathological
studies on stunting syndrome in broiler
chickens. Egypt. J. Agric. Res. 81 : 73-89.

29.Griminger, P. (1976): Protein metabolism,
lipid metabohsm in avian physiology pp.
234261 3™ Edit by sturkie PD. Springer —
verlag New York . Heidelberg Berlin .

30. Kerr , K. M. and Olson , N. D. (1969):
Pathology of chickens experimentally
inoculated or contact infected with an

arthritis producing virus. Avian Dis. 13 :
729-745.

31. Page, R. K.; Fletcher, O. J. ; Rowland ,
G. W.; Gaudery, D. and Villegas, P.
(1982): Malabsorption syndrome in broiler
chickens. Avian Dis. 26 : 618-624,

32. Cook , M. E. and Springer, W. T. (1983):
Effect of reovirus infection and dietary
levels of selected vitamins  on

immunocompetence of chickens. Avian
Dis. 28 : 367-377.

33. Montogomery, R.D.; Villegas , P.; Dawe ,
D. L. and Brown, J. (1985): Effect of
avian reovirus on lymphoid organ weights
and antibody response in chickens. Avian
Dis. 29 : 552-560.

34.Montgomery, R. D.; Villegas, P.; Dawe,
D.L. and Brown, JC. (1986): A
comparison between the effect of an avian
reovirus and infectious bursal disease virus
on selected aspects of the immune system
of the chickens. Avian Dis. 30: 298-308.

35.Jones, R.C. and El-Taher, A. M. M.
(1985): Reisolation of avian arthrotropic
reovirus R2 from chicks inoculated as
embryos. Avian Path. 14 : 373-382.

36.Kheir, El-Din A.M.W. and El-Sanosi, A.
(1986): Infectious stunting and runting
syndrome "helicopter disease”. 1.Clinical
investigation isolation and identification
of the possible aetiologic agent. J. Egpt.
Vet. Med. Assoc. 46 : 288-294.



Zag. Vet. J.

37.Kibenge, F.5.B.; Gwaze, (C.E. ; Jones,

R.C. ; Chapman, A. F. and Savage , C. E,
(1985): Experimental reovirus infection in
chickens: Observation on early viraenia

49

carbohydrate metabolism. In review of
medical physiology. pp. 322-341 20™ Ed.
Edited by large medical books Mc Graw-
Hill.

and virus distribution in bone marrow,
liver and enteric tissue . Avian Path. 14 :
87-98.

38.Ganong, W.F. (2001): Endocrine function
of pancreases and regulation of

39. Lewandowski, A. H.; Campbell, T .W. and
Harrison, G. J. (1984): Clinical
chemistries in clinical avian medicine and
surgery. Edited by Harrison G.J. and
Harrison, L.R. W. B. Saunders Company.

u-.‘.)d‘ oadlali
S} (5 AL g Cppanaill CuSUS  yaan B Adslad) AsilasS gual) ) il
Saill ABle ] g o 3800 4o My Lo libial) (5 gsell By

*xALBAN deaa o (ol o ppda Omin pabl ) W ¥ e g dena atllae deal alda
ndls Clghiine dadiall Hitaill (5 38 sall dasall — L 5l 50l 5 Ot g3l 3am 5 33U I sl Ao G gy 2na
G5

day gl (galil y Cppandill o SUS & ja o8 A30kall AilasS gt ol il 43 ymad A jall 224 Cay jal
L s paogdl CHAN Al 50 23 A8l sl 5) YLeShuh g gl Qe | 5 o 380 Lo 00 lasnay Ao Uik e (g gaall
Ol it e gh (8 shine paliil ¢ gun o8 i pall Sl YT A4S fe Y pad JETE RS e Jpanll WlliS
AL Uil e uld g LS gaill Qe ) g 2 350 da 5Dy iball Zlaall 8

COU (a5 gall g jalls A5 ghaa gudas (g2l g Gpansd CUSUS (e o s Cilie Jastioad Lual palh 036 (B o3
Lasa YASYY VE Y jee 6 Corea il oda puiill die gaill Alle g o 5830 4o jDNie Glia Liliaa (jladad

2133 o8 Ay gina By ) cliaad a8 gaill Jile) o o 5 da ke iy Ao biuall (5 gaxll of il el
385 aga YA 518 yee die guladl caldly Lagy YASYY V6 Y die Guanill CuSUSH i g il il 4ill
o2 3] (5 siane b Ly yine Lalish cfaaf a8 4580 Vo 50l 507 e o il cilaml 4 ) el Adelaall (ff 2
() it el lihy Callie allaalls Lm o1 801 il poailh ge il g 531 138 ) (s Law (g T8 ili
el don o1 S50 il il ga YN 138 aema a3 S

VLY e e CoSUSH o g o8 S G 5l (g giea alddd] & gas il ¢ jelal @l
A ity (S g Sl oda (o Galsu glall (g flua (B (g giaall RliaiY) (e faTU S alidiYh 1 e YA
o N33 558 Jgda Jliic Yl o8 Lty Le 13} Lagead g 5l Gug s s 330 e @il o liall baaliil) 5 g (3
p YV VE jee 8 ealilly (el CuSES A YN (g e By gina (38 AdaaDla iy ol y aSEH Jaky
i gy YAV jes A Int. homog.c wsrall g jalls 4 giadl do ganall 8 Gadi ya (1S 43l Y

Ghps YAYY VE Y o 3 AN (gl y O sian sl (6 piaa (o8 G pinae Lol )l Junasi oSl
3ol Ale] g o 380 2 300 Clipaay Letiall (g gaall aay Gpanill g (2l CuSUKY

OS] B Y e A Cpanil CoSIKH L o ssuallSH (5 s o (g sina aliadl g g Jan gl
L gine (3358 29388 (e oS @l ISy Ly pandl Jad pall (Bl (8 Qi) DS 8 0 i die &) glas (38 llin
st sy pdag aall OSay Ale y gaill A8le) g o 5E0 Ao e Clinaay A5 ghaall ygakall 3 ) bl (g ghana
aldaall 8 Aalath il il (8 ) b gill g guuallSl ) 00

b O gD (g sh (5 giea B o g b s Aihie A all o2a b A0 Al &N Gl
Aliall ol Uil e apandl i ey @l A (e 5SSl Gl e dagdal daialin g (galidl 5 (el SIS
¥ are alidil y Liglelh @idgind saly y @l JUa v gaill Ao 5 o5l 4o 000y daladl Luay il claVl
FlLiily el pgunga saadl eliadly slacy) o2l — ) gaball 4 gra (yaliad] - obaall gl 535 ol 55Y)
Al A5y 4 s A ol g 8 ot i pimey IS g — el Eidbadl il puatlt — lall





