


_ Results

RESULTS

Part I: Body weight, wing surface area parameters and
relative organ weights in the three studied birds.

In table (1) body weight, wing surface area and relative
weights of assorted organs (heart, pectoralis muscles, liver, spleen,
gizzard, and kidney) related to body weight were depicted, it in the
three birds species, pigeon (Columba livia domestica), common
buzzard (Buteo buteo vulpinus) and the moorhen (Gallinula

chloropus).
()Total Body Weight, W (g):

Body weight of the pigeon was significantly higher at (p<0.01)
than that of the moorhen. Also body weight of the moorhen was
significantly higher (p<0.01)than that of the buzzard (Table 1& Fig

1).
(2)Wing Surface Area, S (cm’):

Table (1) and figure (2) demonstrated that the wing surface
area of the buzzard was significantly high as compared to that of the
pigeon and moorhen (p<0.01). The wing surface area of the pigeon

was significantly high (p<0.01) when compared with that of the

moorhen.
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Fig (1): Total body weight in the pigeon
(Columbd livia domestica), common buzzard

(Buteo buteo vulpinus) and moorhen (Gallinula
chloropus ).




Wing surface area (Cm?)
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Fig (2): The wing surface area in the pigeon (Columbi
livia domestica ), common buzzard (Buteo buteo vulpinus)
and moorhen ( Gallinula chloropus).




 Results

(3) Wing Loading Index, (g*°/cm’)

The wing loading index was significantly low (P<0.01) in the
common buzzard as compared to that of pigeon and moorhen
Moreover, the wing loading index of the moorhen showed a higher

value than buzzard and pigeon (Table ! and Fig. 3).
(4) The Heart Length To The Heart Width (Lh/Wh)

The relative heart length to the heart width of the pigeon
showed nonsignificant difference with that of buzzard and moorhen.
Also, the relative heart length to the heart width of the buzzard
showed nonsignificant difference with that of the moorhen (Fig.
4and Table 1).

(5)The relative weight of the heart

The relative weight of the heart of pigeon showed a significant
differences from those of the buzzard and moorhen (p<0.05).

The relative weight of the heart of the buzzard was
significantly higher (P<0.05) than that of the pigeon, while, the
relative weight of the heart of moorhen showed nonsignificant

differences from those of pigeon and buzzard (Table 1 and Fig. 5)..
(6) The relative weight of pectoralis major muscle:

The relative weight of the pectoralis major muscle to total
body weight of the pigeon showed nonsignificant differences n

relation to those of the buzzard and moorhen. Also, the relative
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Fig (3): The wing loading index in the pigeon
(Columba livia domestica), common buzzard
(Buteo buteo vulpinus) and moorhen (Gallinula

| chloropus ).
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Fig (4): The heart length to the heart width in
the pigeon (Columba livia domestica),
common buzzard (Buteo buteo vulpinus) and
moorhen (Gallinula chloropus).




~ The relative weight of the heart (%)
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- Fig (5): The relative weight of the heart in the
pigeon (Columb@ livia domestica), common
buzzard (Buteo buteo vulpinus) and moorhen

(Gallinula chloropus)..
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weight of the pectoralis major muscle of the buzzard showed
nononsignificant difference from that of the moorhen (Fig. 6 and
Table 1).

(7) The relative weight of pectoralis minor muscle.

The relative weight of pectoralis minor muscle of the moorhen
was higher than that of the pigeon and buzzard. The relative weight
of pectoralis minor muscle of pigeon and moorhen were significantly
higher than that of buzzard (P<0.01). (Table 1 and Fig. 7).

(8) The relative weight of spleen

The relative Weight of spleen to the total body weight was
significantly high (P<0.01) in the pigeon as compared to that of
moorhen, while that of buzzard showed non significant difference

from those pigeon and moorhen (Table 1 and Fig. 8).
(9)The relative weight of liver

The relative weight of liver to the total body weight of the
pigeon was significantly higher (P<0.01) than that of the buzzard
and moorhen. While the relative weight of buzzard liver showed

nonsigniﬁcant difference from that of the moorhen. (Table 1 and
Fig. 9).

(10) The relative weight of gizzard

The relative weight of gizzard of the buzzard was significantly
low (P<0.05) as compared to that of the pigeon and moorhen, while

52 P — — __ - -
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Fig (6): The relative weight of the pectoralis
major muscle in the pigeon (Columba livia
. domestica ), common buzzard (Buteo buteo

vulpinus ) and moorhen (Gallinula chloropus).




The relative weight of the pectoralis minor muscle %
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Fig (7): The relative weight of the pectoralis
minor muscle in the pigeon (Columba livia
domestica ), common buzzard (Bufeo buteo

vulpinus ) and moorhen (Gallinula chioropus).
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Fig (9): The relative weight of the liver in the
pigeon (Columba livia domestica), common

buzzard (Buteo buteo vulpinus) and moorhen
(Gallinula chloropus ).




there was nonsignificant difference between those of the pigeon and
moorhen (Table 1 and Fig. 10).

(11) The relative weight of the kidney

The relative weight of the kidney to the total body weight of
pigeon showed nonsignificant difference with those of the buzzard
and moorhen, and that of the buzzard showed nonsignificant

difference with that of moorhen (Table | and Fig. 11).

Part II: Hematological parameters and respiratory
functions of blood of the three studied birds.

a- Hematological Parameters

(1) Erythrocytes count (RBCs)

Red blood cell count of pigeon was significantly higher at
(P<0.01) than that of buzzard and moorhen respectively. Also,
erythrocyte count of moorhen was significantly higher at (P<0.01)
than buzzard (Fig. 12 and Table 2) .

(2) Hemoglobin content (Hb):-

Hemoglobin content of pigeon was significantly higher at
(P<0.01) than buzzard and moorhen (Table 2 and Fig. 13) illustrates
that pigeon had a significant Hb content (P<0.01) than the buzzard
and moorhen. Nonsignificant difference between the buzzard and

moorhen.
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Relative weight of gizzard (%)
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Fig (10): The relative weight of gizzard in the
pigeon (Columba livia dornestica), common
buzzard (Buteo buteo vulpinus) and moorhen
(Gallinula chioropus).
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Fig (11): The relative weight of the kidney in the
(Columba livia domestica), common buzzard
(Buteo buteo vulpinus) and moorhen (Gallinula

chloropus ).
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Fig (12): The erythrocyte count in the pigeon
(Columba livia dornestica), common buzzard
(Buteo buteo vulpinus) and moorhen (Gallinula

chiloropus ).
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Fig (13): Hemoglobin content in the pigeon
(Columba livia domestica), common buzzard

(Buteo buteo vulpinus) and moorhen (Gallinula

chioropus ).




(3) Hematocrit value (Hct)

Hematocrit value of the pigeon was higher than the buzzard
and moorhen (p<0.01) (Table 2 and F ig. 14). This illustrated that the
pigeon was significantly higher than the buzzard (p<0.01). The
moorhen was nonsignificantly different as compared to pigeon and

buzzard -
(4) Mean corpuscular volume (MCY)

MCV value of buzzard was higher than that of the pigeon and
moorhen (P<0.01) (Table 2&Fig. 15). This illustrates that the
buzzard was significantly higher than the pigeon (P<0.01). Also the
moorhen was significantly higher than pigeon (P<0.01) while

nonsignificant difference between the buzzard and moorhen.
(5) Mean Corpuscular hemoglobin (MCH)

MCH value of the buzzard was significantly higher (P<0.01)
than that of the pigeon and moorhen (p<0.01) (Table 2 and Fig 16).
This illustrates that the buzzard was signiﬁcéntly higher than the
pigeon (p<0.01). The moorhen was significantly higher than the
pigeon. Nonsignificant difference between the buzzard and
moorhent.

(6) Mean corpuscular hemoglobin concentration (MCHCQ)

MCHC of the moorhen was significantly higher at (P<0.01)
than that of the pigeon and buzzard (Fig. 17 and Table2) illustrates
that the buzzard was significantly lower at (P<0.01) than that of the
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Fig (14): * Hematocrit value in the pigeon
(Columba livia domestica), common buzzard
(Buteo buteo vulpinus) and moorhen (Gallinula
chloropus ).
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Fig (15): Mean corpuscular volume in the
pigeon (Columbd livia domestica), common
buzzard (Buteo bufeo vulpinus) and moorhen
(Gallinula chloropus ).
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Fig (16): Mean corpusclar -hemoglobin in the

pigeon (Columba livia domestica), common

buzzard (Buteo buteo vulpinus) and moorhen
(Gallinula chloropus).
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Fig (17): Mean corpuscular hemoglobin
concentration in the pigeon (Columba livia
domestica ), common buzzard (Buteo buteo

vulpinus ) and moorhen (Gallinula chioropus).
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pigeon and moorhen , nonsignificant ditference between the pigeon

and moorhen.

b- Respiratory Functions Of Blood
Effect Of Flight On Respiratory Functions Of Blood Of
Three Studied Birds

1-Blood Gases:
Table. (3) and figs. (18,19&20) represented parameters of
partial pressure of blood gases for the pigeon (Columba livia

domestica), common buzzard (Buteo butec vulpinus) and the

moorhen (Gallinula chloropus).

Arterial blood oxygen partial pressure (PaO,) of the common
buzzard was found to be significantly higher (p <0.01) than that of
the pigeon, which was found to be nonsignificantly higher than that
of the moorhen. Also, it was significantly higher (P<0.01) than that
of the moorhen (Table 3 & Fig. 18).

Arterial blood partial pressure of carbon dioxide (P, CO;) of
the common buzzard and moorhen were non significantly high as
compared to that ofpigeon and P,CO; of the common buzzard was
also non significantly high as compared to that of the moorhen
(Table 3 & Fig. 20).

Percentage O, saturation (%0, sat) of arterial blood of the
pigeon was significantly higher (P<0.05) than that of the common
buzzard. It was significantly high (P<0.001) for the pigeon as
compared to that of the moorhen, while that of the common buzzard
was non significantly high as compared to that of the moorhen
(Table 3 & Fig. 19).



Table (3):Blood gases (mean = standard deviation) for pigeon

(Columba livia domestica), common buzzard (Buteo buteo
vulpinus) and the moorhen (Gallinula chloropus)

a — v= arterio - venous difference
sat = saturation
Ns = Non significant difference

* = Significant difference at P < 0.05 (for F test)

** = Sionificant difference at P <0.01 (for F test)

*%% = Significant difference at P <0.001 (for F test)

o = Relation between pigeon and common buzzard

B = Relation between pigeon and moorhen

¢ = Relation between common buzzard and moorhen
+ = Significant difference at P < 0.05 (for t test)

++ = Significant difference at P < 0.01 (for t test)
+++= Significant difference at P<0.001 (for t test)

Parameters Pigeon Buzzard Moorhen “F «
PO, a 659% 6.4 |o® |8260% 89 |B™ [616% 94 [c [***
(mmHg)
v 480+ 7.7 | o |5505+ 6.1 |p* |374+85 o' | **F
%av |343£30 - 3870+ 091 B 259+ 5.9 R
%0, |a 552+2.7 |of | 8670% 630 |p - |827+74 & [*x+
Sat
v 646+69 | |51.30£726 |pg* |50.5+24 NS |
%av 25959 N 3121£930 igr | 193265 c' *
PCO; |a 266+53 | o™ | 32399 |~ | 290+493 [c™ [Ns
(mm Hg)
v 41.4+45 ot 590 £84 | g™ 58 6+850 |t [*x*
Y%av |-33.0£20 |+ (-133 275 |gus 3542710 T | xok ok
a = arterial blood v = venous blood




106
96
86
70
60

PO; (mmHg)

50
46

36
20

16

-y .y o
pigeon buzzard moorhen

Fig (18) : Arterial (a) and venous (v) blood oxygen partial pressures
(PO, in mmHg) for the pigeon (columba livia domestica),
common buzzard (Buteo buteo vulpinus) and moorhen
(Gallinula chloropus).
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Fig (19): Arterial (a) and venous (v) blood % O, Saturation for the
pigeon (columbd livia domestica), common buzzard (Buteo
buteo vulpinus) and moorhen (Gallinula chloropus),
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Fig (20): Arterial (a) and venous (v) blood carbon dioxide partial
pressures (PCO, in mmHg) for the pigeon (columba livia
domestica), common buzzard (Buteo buteo vulpinus) and
moorhen (Gallinula chloropus).
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Venous blood oxygen partial pressure (P,O,) of the common

buzzard was significantly higher than those of the pigeon and
moorhen (P< 0.05) and (P<0.01) respectively. P,O, of the pigeon
was significantly higher (P<0.05) than that of the moorhen (Table 3
&Fig. 18). The arterio-venous PO, difference (P.vO7) of the
common buzzard was nonsignificantly higher than that of the
pigeon. (P,,0;) of the moorhen had the lowest value compared to
those of the pigeon and common buzzard. (P.v O,) of the pigeon was
significantly higher (P<0.01) than that of the moorhen. (P,.,0,) of
the common buzzard was significantly higher (P< 0.05) than that of

the moorhen.

Analysis of the variance (F-test) for PO, indicated that PO,
and (P,.,0,) values were significantly different (p<0.001) for
between the three birds. The common buzzard has the highest value
for P,O, and the moorhen has the lowest value. For the P,O, and
(P.vO2), also the common buzzard has the highest value and the
moorhen has the lowest value.

Venous blood carbon dioxide partial pressure (P,Co,) of both
the common buzzard and moorhen were  significantly high
(p< 0.01) as compared to that of the pigeon, while P,Co, of the
common buzzard showed nonsignificant difference from that of the
moorhen (Table 3 & Fig. 20).

Venous blood % O, sat of the pigeon was significantly hi gh at
(P<0.01) and (P<0.05) as compared to that of the common buzzard
and moorhen respectively, while venous blood % O, sat of the
common buzzard was non significantly high (P<0.05) as compared
to that_ of the moorhen. The % arterio-venous difference (% a-v) of
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% O, sat of the common buzzard (Table 3) was nonsignificantly
and significantly high (P<0.05) as compared to that of the pigeon

and moorhen respectively.

Arterio-venousPCO, difference (P,..CO;) of the common
buzzard was significantly higher (P<0.05) than that of the pigeon.
(Pa-VCO;_j of the common buzzard and moorhen were significantly
higher (P<0.05) than that of the pigeon, while that of the common
buzzard was significantly higher (P<0.001) as compared to that of
the moorhen (Table 3). The pigeon was significantly high (p<0.05)

as compared to that of the moorhen.

Analysis of the variance (F test) indicated that P,CO, values
were nonsignificantly different for the three studied bird species.
P,CO, values were significantly different (P<0.001) for the three
bird species. The common buzzard have the highest value and the
pigeon has the lowest value. (P..,0,) was significantly different
(P<0.001) for the three bird species. The common buzzard has the
highest value and the moorhen has the lowest value (Table 3).

Analysis of the variance (F test) showed that % O, sat of both
arterial and venous blood were significantly different (P<0.001) in
the three bird species. The pigeon has the highest values and the
moorhen has the lowest values. Also (% a-v) of the % O, sat showed
significant differences (P<0.01) between the three bird species. The

common buzzard has the highest value and the moorhen has the

lowest value (Table 3).

74 R o



2-Blood Acid — Base Status

Table. (4) and figs. (21,22,23&24) represent blood acid-base
status parameters for the pigeon (Columba livia domestica),
common buzzard (Buteo buteo vulpinus) and the moorhen (Gallinula
chloropus). The arterial blood pH of the pigeon was significantly
high (P< 0.05) as compared to that of the common buzzard, while
that of the moorhen was nonsignificantly high as compared to that of
the pigeon. Also arterial blood pH of the common buzzard was
nonsignificantly high as compared to that of the moorhen, (Table 4
& Fig. 21).

Arterial blood bicarbonate (HCO;) concentration of the
pigeon and moorhen were significantly high (P<0.01) as compared
to that of the common buzzard, while that of the moorhen was non
significantly high as compared to that of the pigeon (Table 4 & Fig.
22).

Arterial- blood (TCO,;) of the pigeon was significantly at
(P<0.05) and nonsignificantly high as compared to those of the
common buzzard and the moorhen respectively, while that of the
moorhen was significantly high (P<0.05) as compared to that of the
common buzzard (Table 4 & Fig.23).

Arterial blood base excess (BE) of the pigeon was non
significantly and significantly high (P<0.05) as compared to those of

the common buzzard and moorhen respectively, while that of the

moorhen was non significantly higher than that of the common
buzzard (Table 4 & Fig. 24).

L -~ —



Table (4) : Blood acid — base status parameters (mean + standard
deviation ) for pigeon (Columba livia domestica),
common buzzard (Buteo buteo vulpinus) and the

moorhen (Gallinula chloropus)

Parameters Pigeon Common buzzard Moorhen “F «
pH a 7254010 | o™ | 7212010 [B™ [7360% 001 | o™ |Ns
(Unit)

' v 723 £0.10 | gN | 7.22+0.10 BY 17330009 l¢* |
Yoa-v | -0.16=0.08 | + |-002 £0.13 gr [0.003=001 [N e
HCOy  |a 42216 |of 165217 |p% 1157276 2% T35+
{mmoi/l) ‘
v 255+ 35 | g™ [219+3.4 pY | 23.7+1.1 ¢™ INs
Yoa-v | 23546 | N [-9922] g* |-70%13 c" |EEx
TCO; a 227260 o+ | 128x06 [B¥ [175:16 |o' |Fex
(mmol/1)
v 254231 1o | 247+48 g% 250202 ¢™ | Ns
Yoa-v [-30.0£73 | e |-121£3.7 gt |-74x14 | | rxx
BE |a 2620900 [ o™ (101222 [+ | 8.0%43 SNEE
(mmol/) _
v "26£1600 | NS | -5.4%35  fpg. |.74%36  |c™ | Ng
%oa-v | 04£0.001 [ N | -6.0+23 g |22+ 11 ™ INs
a =arterial blood v = venous blood

a — v = arterio — venous difference

T= total CO,, BE = base excess
Ns = Non significant difference

* = Significant difference at P < 0.05 (for F test)

** = Significant difference at P < 0.0]
**% = Significant difference at P < 0 001 (for F test)
o = Relation between pigeon and common buzzard

B = Relation between pigeon and moorhen
¢ =Relation between common buzzard and moorhen
+ = Significant difference at P < 0.05 (for t test)
++ = Significant difference at P < 0 0] (for t test)
+++= Significant difference at P < 0.00] (for t test)

(for F test)
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Fig (21) : Artierial (a) and venous (v) PH in unit/l for the pigeon
(columba livia domestica), common buzzard (Buteo buico
vulpinus) and moorhen (Gallinula chlvropus).
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Fig (22); Arterial (a) and venous (v) blood bicarbonate
concentration (HCO' in- mmol/l) for the pigeon (columba
livia domestica), common buzzard (Buteo buteo vulpinus)
and moorhen (Gallinula chloropus).
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Fig (23): Arterial (a) and venous (v) blood total carbon dioxide i
(TCO: in mmol / 1 ) for the pigeon (columbd. livia H
domestica), common buzzard (Buteo buteo vulpinus) ;
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Results

The venous blood pH was non significantly different for both
the pigeon and the common buzzard. The venous blood pH of the
moorhen was significantly high (P<0.05) as compared to those of
both the pigeon and the common buzzard. (Table 4 & Fig. 21).

Venous blood HCO; concentration of the pigeon and moorhen
were significantly (P<0.05) and nonsignificantly high as compared
to that of the common buzzard,"while that of the moorhen was non
significantly low as compared to that of the pigeon (Table 4 and Fig.
22).

Venous blood TCO, ofthe pigeon was nonsignificantly high
as compared to those of both the common buzzard and moorhen.
Also, venous blood TCO, of the moorhen was non significantly high
as compared to that of the common buzzard. (Table 4 & Fig. 23).

Venous blood BE of the pigeon was non significantly and
significantly high (P>0.05) as compared to those of the common
buzzard and moorhen respectively. It was non significantly high in
the commbn buzzard as compared to that of the moorhen (Table 4 &
Fig. 24).

The % arterio-venous difference values of pH of both the
common buzzard and the moorhen were significantly high (P<0.05)
as compared to that of the pigeon. The values for the common
buzzard and the moorhen were nonsignificantly different (Tabled)
‘The % arterio-venous difference of HCO;™ concentration of both the
common buzzard and the moorhen were significantly higher
(P<0.05) than that of the pigeon, while that of the moorhen was
significantly higher (P< 0.05) than that of the common buzzard
(Table 4). | |

e ()
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Fig(24): Arterial (a) and venous (v) blood base excess (BE in mmol/l)
for the pigeon (columba livia domestica), common buzzard
(Buteo buteo vulpinus) and moorhen (Gallinula chloropus).




Resulrs

The arterio — venous difference of BE showed non significant

difference between the there birds (Table 4)

The % arterio-venous difference value of TCO, of the
moorhen was non significantly high as compared to that of the

common buzzard. (Table 4).

Analysis of the variance (F test) indicated that the pH values
of arterial blood were nonsignificantly different in the three bird
species, while those of the venous blood were significantly different
(P<0.05) in the three bird species. The % a-v values of the pH were
found to be significantly different (P<0.001) in the three bird
species, The moorhen has the highest value and the pigeon has the

lowest value (Table 4).

Analysis of the variance (F-test) indicated that arterial blood
TCO, values were significantly different at (P<0.001) in the three
bird species. The pigeon has the highest value and the common
buzzard . has the lowest value. Venous blood TCO, showed
nonsignificantly differences in the three bird species. The % arterio
_venous difference of TCO, showed significant differences at
(P<0.001) between the three bird species. The moorhen has the
highest value and the pigeon has the lowest value (Table 4).

Ananysis of the variance (F. test) showed that arterial blood
HCOQ; concentration was significantly different (P<0.001) between
the three bird species. The moorhen has the highest value and the
common buzzard has the lowest value. Venous blood HCOy
concentrations showed non significant differences between the three
bird species. The % arterio-venous difference of HCO;
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concentrations showed significant differences (P<0.001) between,

the three bird species. The moorhen has the highest value and the

pigeon has the lowest value (Table 4).

Analysis of the variance (F test) showed that arterial blood
base excess BE was significantly different (P<0.01) between the
three bird species. The pigeon has the highest value and the common
buzzard has the lowest value. Venous blood BE showed
nonsignificant difference between the three bird species. The %
arterio —venous difference of BE showed significant differences
between the three bird species (Table 4).

3-Oxygen Equilibrium Curve OEC

The oxygen equilibrium curves (OEC) of the pigeon, common
buzzard and moorhen were represented in figs. (25,26&27) &
fig.28 and table (8) showed that the position of the OEC of the
buzzard was to the right of those of pigeon and moorhen which were
nearly at the same location . The blood oxygen affinities of the three
bird species (Ps, values) were non significantly different (Pso =31 +
0.32 , 33 + 0.34 and 32 +0.35 mmHg for the pigeon, common

buzzard and moorhen, respectively).

8; . _ _ " L _ .



Table (5): Blood oxygen half saturation pressure (Ps) (mean +
standard deviation) and Hill’s n value for pigeon
(columbia livia domestica) common buzzard (Buteo
buteo vulpinus) and the moorhen (Gallinula
chloropus)

131+0.32% 33+0.34"

S 14

Same letters indicate non significant difference.
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Fig. (26): Oxygen equilibrium curve of the common
buzzard (Buteo buteo vulpinus)
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Fig. (27): Oxygen equilibrium curve of the moorhen
(Gallinula chloropus)
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(28): Oxygen equilibrium curves of the of pigeon
(Columba livia domestica), common buzzard (Buteo
buteo vulpinus) and the moorhen (Gallinula

chloropus) .




Part III: Some metabolite, enzyme and hormone
activities in the three studied birds

a-Metabolites
1-Serum Glucose Level

Serum glucose level of the flightless bird (moorhen) was
found to be lower than that of flying birds (pigeon and buzzard)
Statistically, the difference was found to be significant (P<0.001)
between the buzzard and moorhen, which was illustrated in (fig. 29
& table 5).

 Nonsignificant difference between serum glucose levels of the

pigeon and buzzard.
2-Liver Glycogen Concentration

Liver glycogen of the flying birds were found to be lower than
the corresponding one of the flightless bird (Table 5). Statistical
comparison of the data revealed a significant difference (P<0.001)
between the moorhen and pigeon. Also the moorhen and buzzard
showed a significant difference (P<0.001). Similarly significant

difference (p<0.001) between the pigeon and buzzard. This was
illustrated in fig (30).
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Fig (29): Serum glucose level in the pigeon
(Columba livia domestica), common buzzard
(Buteo buteo vuipinus) and moorhen (Gallinula

chioropus ).
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Fig (30): Liver glycogen concentration in the
pigeon (Columbd livia domestica), common
buzzard (Buteo buteo vulpinus) and moorhen

(Gallinula chloropus).




3-Muscle Glycogen Concentration

Muscle glycogen concentration of the moorhen was higher
than the pigeon and buzzard. Statistical comparison of the data
revealed ‘that the moorhen had a significant difference (P<0.01)
between the pigeon and buzzard. Nonsignificant difference between

the pigeon and buzzard was also illustrated in table (5) & fig (31).
4-Serum Total Proteins

The. amount of serum total proteins of the buzzard was found
significantly higher (P<0.01) thém that of the pigeon and moorhen.
There was a significant difference (P<0.001) between the pigeon and
buzzard, and between the pigeon and moorhen. Nonsignificant
difference between the buzzard and moorhen was also illustrated in
fig (32) & table (5). “

5-Serum Total Lipids

The statistical test analysis indicated a significant difference
(P<0.001) between serum total lipids of the pigeon and buzzard and
between those of the buzzard and moorhen. There was a significant
difference (P<0.05) between those of the pigeon and moorhen. This
was illustrated in fig. (33) & table (5) the amount of serum total
lipids of the pigeon was significantly higher (P<0.001) than that of

the buzzard and moorhen.
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Fig (31): Muscle glycogen concentration in the
pigeon (ColumbA. livia domestica), common
buzzard (Buteo buteo vulpinus) and moorhen
(Gallinula chloropus).
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Fig (32): Serum total protein in the pigeon
(Columba livia domestica), common buzzard
(Buteo buteo vulpinus ) and moorhen (Gallinula
chloropus ).
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Fig (33): Serum total lipid level in the pigeon :
(Columba livia domestica), common buzzard
(Buteo buteo vulpinus) and moorhen (Gallinula
chloropus ).




Results

6-Serum Triglyceride Concentration

The serum triglyceride level of the pigeon was higher than
those of the buzzard and moorhen. Statistically, there was a
significant difference (P<0.001) between the pigeon and buzzard.
Similarly there was a significant difference (P<0.001) between the
buzzard and moorhen. The moorhen has the higher value than that of
the buzzard. There was a significant difference between the pigeon
and moorhen (P<0.05). This was illustrated in fig. (34)& table (5).

7-Serum Cholesterol Level

The serum cholesterol level of the pigeon was found to be
higher than that of the buzzard. The serum cholesterol level of the
pigeon showed significant differences (P<0.01) compared to those of
the buzzard and moorhen. There was a non-significant difference
between the serum cholesterol level of the buzzard and that of
moorhen. This was illustrated in fig. (35) & table (5).

8-Serum Uric Acid Level

The serum uric acid level of the moorhen (flightless bird) was
higher than that of the pigeon and buzzard. The moorhen showed
significant difterence (P<0.01) compared to those of the buzzard and
pigeon. Also there was a significant difference (P<0.001) between
the pigeon and buzzard. This was illustrated in fig. (36) & table (5) .
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Fig (34): Serum triglyceride corncentrationin in
the pigeon (Columpa livia domestica), common
buzzard (Buteo buteo vulpinus) and moorhen
(Gallinula chloropus).
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Fig (35):Serum cholestrol level in the pigeon
(Columba livia domestica), common buzzard
(Buteo buteo vuipinus) and moorhen ( Gallinula
chiloropus ).
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Fig (36): Serum uric acid level in the pigeon
(Columba livia domestica), common buzzard
(Buteo buteo vulpinus) and moorhen (Gallinula
chioropus ).




b-Enzymes

1-Serum Aspartate Amino Transferase (AST)

Table (6) showed that the percentage of serum AST of the
buzzard was higher than that the pigeon and moorhen fig. (37)
illustrated that the buzzard has a significantly higher percentage of
AST (P<0.01) than those of the pigeon and moorhen. Also, serum
AST of the moorhen was significantly lower (P<0.01) than the

pigeon.
2-Serum Alanine Amino Transferase (ALT)

Table (6) showed that serum ALT of the buzzard was
significantly higher (P<0.001) than that of the pigeon. Similarly,
serum ALT of the pigeon was significantly higher (P<0.01) than the
moorhen. This was illustrated in fig. (38).

c-Hormones
1-Insulin level

Serum 1nsulin level of the pigeon was higher than those of the
buzzard and moorhen. This was illustrated in fig. (39) & table (7).
The level of the buzzard was significantly higher (P<0.01) than
moorhen. On the other hand the level of the pigeon was significantly
higher than that of the moorhen (P<0.001).
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Fig (37): Serum aspartate aminotranferase
(AST) in the pigeon (Columbad Jivia domestica),
common buzzard (Buteo buteo vulpinus) and
moorhen (Gallinula chloropus).
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Fig (38): Serum alanine aminotransferase
(ALT) in the pigeon (Columbé livia domestica),
common buzzard (Buteo buteo vulpinus) and
moorhen (Gallinula chioropus).




(35311 10§) 100°0 > d Y& 23UIIHIP JROYIUFIS =+++
{15913 108) 10°0 > d ¥e 29UaIYIP JLIIUBIS = ++
(#5213 10) 0°0 > d 18 PoULIAIP JuROYIIBIS =  +

UIYIOOW PUE PIBZZNQ UOUIUIOD UIIMIAQ UOB[IY= O
ugyroour pue uoadid uaam)aq uoneY = ¢

piezznq UOWIWOS pue U0d3Id usamiaq uone[ay = »
UOIIRIASD PIEPUB)S = (IS

SJUDWISINSBIW ; UBSJN =

5 600 -€00 | 200 ¥00 | ., | 800 -€00 | £000 FL00 [ ®©, [ST0 -10 100 Fzr'o | (p/3M) josnio)

5 | L60 -080 | 500 880 |g |060 -0v0 | 0020 ¥490 | © | 081 -10 | OV0 060 (ap/a) v.L

5 | Z0T6-0£€9 | 0EOL 70508 | 0, |0COL-0C6h| 00651 T08%9 | ©, | 05887 - 6Lel | 0865706707 (1p/3u) €1

51090 -0[0| 010 *0¥0| d,, 001 -010 | 0RO 450 | ®.,,| 051 -C0 0b0 F $0'1 (wymi) urpusuy

aJuey | asTW a3uey [ asTw afumy | as+ W N
U300 plezzng u0adly

(sndosopyo pmuigipg) uayaoow

pue (snupdina 0a1nq 02png) paezzng UOW WO ‘(HIYSIUOP VAT PQUNI0)) U0ISId JO WINIIS ) UI SPAIT JUOULIOY dwWoS : (R) I[qe 1



1.6

Insulin (u/ml)

o
o

1.4

-
N

—

o
o0

o
S
|

o
o

Pigeon " Buzzard Moorhen

Fig (39): Insulin level in the pigeon (Columbd
livia domestica ), common buzzard (Buteo buteo
vulpinus ) and moorhen (Gallinula chloropus)
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2-Triiodothyronine T;

The serum level of Tz hormone of the pigeon was higher level
than that of the buzzard and moorhen. The pigeon showed
significantly higher than those of the buzzard and moorhen (P <
0.05). Also, the level of the moorhen was significantly higher than
that of the buzzard (p<0.05) fig. (40) & table (7).

3-Tetraiodothyronine (T,)

The serum level of T, hormone of the pigeon was higher than
that of the buzzard and moorhen fig. (41) & table (7). The pigeon
showed nonsignificant difference in serum level of T4 as compared
to that of the buzzard and moorhen. On the other hand the moorhen
was significantly higher (P<0.01) than the buzzard.

4-Cortisol Level

The serum cortisol level of the pigeon was higher than those of
the buzzard and moorhen. The pigeon showed significantly higher
levels than those of the moorhen and buzzard (p<0.001) and
(P<0.05) respectively. There was a nonsignificant difference
between the level of the buzzard and moorhen fig. (42) & table (7).

107




T, (ng/di)

350

300 |

250 -

100 |

50 |

Pigeon Buzzard Moorhen

Fig (40): Serum triiodothyronine level in the
pigeon (Columba livia domestica), common
buzzard (Buteo buteo vuipinus) and moorhen

(Gallinula chloropus).
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'Fig (41): Serum tetraiddothyronine level in the

pigeon (Columba livia domestica), common
buzzard (Buteo buteo vulpinus) and moorhen
(Gallinula chioropus).
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Fig (42): Serum cortisol level in the pigeon
(Columba livia domestica), common buzzard
(Buteo buteo vulpinus) and moorhen (Gallinula

chioropus ).
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