Egypt. J. Agric. Res., 82 (1), 2004.
301

EFFECT OF GAMMA-RADIATION ON HATCHABILITY AND
SOME HEMATOLOGICAL AND BIOCHEMICAL PARAMETERS
IN DIFFERENT STRAINS OF CHICKENS

BAKIR A.A.M.", L.LE. EZZAT, N.S. ISSHAK®,
FATMA M. ABD EL-NABY’ AND B.A. YOUSSEEF'

1 Animal production Research Institute, Agricultural Research Centre, Ministry of
Agriculture, Dokki, Giza, Egypt.

2 Applied Bioclogical Department Nuclear Research Centre, Atomic Energy Authority.

3 Kafer EI-Sheikh, Faculty of Agriculture, Tanta University.

(Manuscript received 6 May 2003)

Abstract

A total of 864 hatching eggs of each strain of White Leghorn,
Gimmiza, Mandara and El-Salam, was subjected just before incubation to
gamma-irradiation at dose levels of 0, 0.25, 0.50, 1.00, 2.00,4.00, 6.00
and 8.00 Gray.

Hatchability, R.B.C's W.B.C’s, Hb, P.C.V.,, plasma total proteins, al-
bumin, globulin and liver enzymes including ALT, AST and alkaline phos-
phatase were determined at hatching.

Exposing fertilized eggs to gamma-radiation up to 4 gray im-
proved hatchability. Mere than 4 gray caused hatchability depression.
Mandara was the most resistant strain to the harmfull effect of the high
doses of gamma-rays.

The hematological parameters such as R.B.C’s count and P.C.V.%
were decreased, while, W.B.C’s count was increased. Strains were vari-
able in their response to the irradiation concerning these parameters.

Plasma total proteins, albumin, globulin, G.P.T. and G.O.T. levels
were significantly affected by irradiation of the fertilized eggs. Signifi-
cant differences between strains were also detected.

Keywards: Gamma-radiation, chicken, hatchability and blood parameters.

INTRODUCTION

Fowl eggs are the most convenient biological system for tracing the ionizing radi-
ation since early. Irradiation of fertile eggs seems to provide information about the bio-
logical responses that are the result of physiological alternation rather than the direct
result of reproductive cell death. Moreover, exposing the fertilized eggs to low doses of

ionizing radiation may activate cell division and this technique may serve as a stimulat-
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ing procedure instead of traditional growth activators such as antibiotics and growth

promoters.

The response of birds hatching eggs towards ionizing irradiation has been investi-
gated from serveral decades untill now by numerous researchers including the benefi-
cial and hazardous effects. The improvement in hatchability was achieved following the
exposure of fertilized eggs before incubation to low levels of x-radiation or gamma-rays

(Ezzat, et al., 1996).

The radiosensitivity of the blood forming tissue was recognized when living or-
ganisms are exposed to ionozing radiation more than the permissible levels. Meky, ef al.
(1994a), found that exposing fertilized eggs of Japanese quails to different levels of
Gamma-rays ranged between 25 to 800 rads has no significant effect on each of RBC's
and WBC’s count, PCV% and Hb concentration in hatched quails. However, the high
doses of this rays caused significant increase in WBC's but, significant decrease in
RBC's. Ezzat (1983), stated that plasma total proteins and globulin of broilers hatched
from eggs exposed to 500-1000 rads of Gamma-rays before incubation did not signifi-
cantly differe than the control. When the dose of Gamma-irradiation increased, plasma
albumin significantly decreased. Meky ef al. (1994b) reported that, exposing fertilized
quail eggs to gamma-irradiation exhibited a fluctuating effect on plasma ALT and AST

of hatched quails.

The aim of this study was to improve the rate of hatching in the fertilized eggs
of some strains of chickens by the means of exposure to icnizing irradiation, especially

with the lower doses of gamma-rays.

MATERIALS AND METHODS

This experiment was carried out to investigate the effect of gamma-rays on fer-
tilized eggs in 4 strains of chickens, White Leghorn, Gimmiza, Mandara and El-Salam.
The hatching eggs were obtained from Sakha Poultry Breeding Research Station, Animal

Production Research Institute, Agricultural Research Center.

A total of 864 hatchings eggs of each strain was randomly assigned to 8 expo-

sure treatments itemed as a, b, ¢, d, e, f, g and h. Each treatment contained 4 repli-
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cates of 27 eggs each. The eggs were exposured just before incubation (at zero day),
to different single doses of gamma-rays as shown in Table 1. The source of radiation
used was 60 Co gamma-cell 200 instulated in the Physics Department of the Egyptian

Atomic Energy Authority at Inshas.

Table 1. Doses of gamma-rays.

Treatments a b c d e f g h

Gamma-Irradiation doses Zero | 0.25| 0.5 1.0 | 2.0 | 4.0 | 6.0 | 8.0

After completion of irradiation treatment the eggs were placed in the standered
incubator at 37.8 C° and 65% relative humidity. On the 18" day of incubation, eggs
were candled to determine the number of fertilized eggs. After removing the inferti-
lized eggs and those with dead embryos, the rest were transported to the hatchary
and separated in labled perforated blastic bags according to the treatments and re-
mained to the end of the 215! day. Hatched chicks were counted and hatchability was

calculated as a percentage from the fertilized eggs.

At hatching time, 12 chicks within each treatment were taken at random for
blood analysis. The chicks were sacrificed and blood samples were collected indiviually
in sterile sliconized tubes containing heparin as an anti-coagulant. A part of each sam-
ple was used to determine the hematological parameters, RBC's and WBC’s counts,
P.C.V.% and Hb. concentration. The other part of the blood sample was centrefuged to
obtain the plasma for the determination of plasma total proteins, albumin and globulin
concentrations. The transaminases (ALT) and (AST) and alkaline phosphatase activity

levels were also determined.

The statistical analysis of data was made according to mixed model least square
means (L.S.M.) and maximum Lookelihood Computer Programs of Harvey (1987). Dif-
ferences among means were partitioned using Duncan’s multiple range procedure (Dun-

can, 1955).
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RESULTS AND DISCUSSION
1. Hatchability

Table 2 shows that the improvement in hatchability percent was achieved follow-
ing the gamma exposure of fertilized eggs to 4 gray or less before incubation. The 1
gray exposure dose gave significantly the best hatchability being 89.06%, while, it was
79.74% in the control treatment on the average for the different strains. It seems that
the 1 gray dose of gamma-rays is the most suituable stimulated dose for improving
hatchability in this study. Chotinski and Tsvetanov (1983) mentioned that, exposing
broiler eggs to low doses of gamma-rays (0.04-0.18 gray) preincubation, improved the
vitality of hatched chicks. It is possible that ionizing radiations in low doses may act as
antibiotics which may activate or accelerate the enzyme activities in the body (Meky
etal, 1994a), or may influence the content of DNA or the DNA itself in a useful way
(Ezzat et al., 1996).

Table 2. Hatchability (L.S. mean as percent of fertile eggs + S.E.) in irradiated eggs of
different strains of chickens as affected with irradiation dose.

Strain | El-Salam Mandara White Gimmiza Overall
Dose Leghorn . L.S.M.
Zero gray 78.63 75.20 79.63 85.50 | 79.74%+3.17
0.25 gray 77.50 78.80 85.03 83.31 | 81.16%:3.17
0.5 gray 86.03 83.55 86.80 86.58 | 85.74°43.17
1 gray 91.15 85.33 90.13 89.63 | 89.06°+3.17
2 gray 75.30 87.28 92.45 84.65 | 84.92°:3.17
4 gray 67.58 84.93 85.90 79.15 | 81.64%+3.17
6 gray 67.85 75.35 75.30 71.26 | 72.44%+3.17
8 gray 66.78 67.98 69.98 57.86 | 65.65%+3.17
Overall L.S.M. | 77.48+2.24| 79.8022.29 | 83.46+2.33| 79.44+2.24] 80.04x1.14

S.E. for L.S.M. = 6.34
A, B, C and D overall L.S.M. within doses having different letters are significantly different

(P<0.05).

On the other hand, the decrease in hatchability percent due to exposing the fer-

tiliezed eggs of different strains to high doses of gamma-rays, 6 and 8 gray, in this
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study is in agreement well with previous reports (Shebaita et al., 1979).

There were no significant differences detected in hatchability between strains.
However, careful examination of the results in Table 2 showed that Gemmiza strain was
the least in its response to the dose of 1 gray as compared with the other experimen-
tal strains. The hatchability of this strain increased only by 4.13% under this dose, the
correspondings were 12.52%, 10.13% and 10.5% in the hatchability of EI Salam, Man-

dara and White Leghorn, respectively.

The high doses of gamma-rays (6-8 gray) did not depresse the hatchability of
Mandara strain as occurred in the cther experimental strains when compared with their
controls. Mandara is the most resistant experimental strain to the harmfull effect of

high doses of gamma-rays concerning hatchability in this study.

2. Hematological parameters

The hematological parameters including RBC's, WBC’s count, hemoglobin (Hb.)
concentration (g/dl) and packed cell volume percent (P.C.V.%) in the blood of chicks of
different strains hatched from fertilized eggs exposed to various Gamma-rays doses be-
fore incubation are illustrated in Tables 3-6, respectively. Gamma-rays significantly de-
creased RBC’s count and P.C.V.%. At the same time, WBC’s count significantly and Hb.
concentration were insignificantly increased. The 8 gray exposure dose was responsibie
for the highest decrease in RBC's count (2.2), and the highest increase in both WBC's
count (24.31) and hemoglobin concentration (13.53). The increasing in irradiation

dose was accompained with such effects as compared to the control treatment group.

On the other hand, the Gimmiza strain was significantly much affected by expos-
ing its fertilized eggs to gamma-rays as it registered the lowest RBC’s and the highest
WBC'’s count compared to the other experimental strains as shown in Tables 3 and 4,
respectively. This significant effect was obvious also in the other strains but less sharp-
ly. In this respect, exposing the fertilized eggs of Mandra strain to gamma-rays, result-
ed in a significant increase in Hb. concentration (13.36) and P.C.V.% (34.03) as shown
in Tables 5 and 6, respectively. Moreover, the significant effect of the interaction be-
tween strain and dose on P.C.V.% reflects the additive influence of both of them on

this parameter.
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The significant decrease in erythrocyte counts with increasing the applied doses
of gamma-rays of this study is in agreement with Shebaita, et al. (1979). The reduc-
tion in RBC's count is due to the decrease or cessation of production of red cells, in-
creased destruction or hemorrhage (Wald et al., 1962). Moreover, ionizing radiations
preduce intravascular red cell damage and shorten red cell life span as reported by
Stohlman et al. (1957). The obvious increase in WBC’s count may be attributed to the
mobilization of the leucocytes from the storage depots as a part of the early reaction
to injury rather than the primary stimulation of blood formation (Bloom and Jacobson,
1984). The significant decrease in P.C.V.% noticed in this study could be due to altera-
tions in cell numbers, cell size or dehydration of the chick embryo as a result of gam-
ma-rays exposure (Christensen et al., 1982). This decrease could be also due to reduc-
tion corpuscular volume or to an increase in plasma due to embryonic uptake of the
remaining fluid contents of the egg prior to pipping. Ezzat (1983), mentioned that, any
changes in blood hematelogy due to gamma-rays exposures in the chicken are consid-
ered a transient change and the repair mechanism takes place as quickly as possible

within 2 weeks and becomes normal through 5-6 weeks post-irradiation.

Table 3. Effect of irradiation on L.S. mean + S.E. of RBC’s (x105/mm3) count in the
blood of the chicks hatched from irradiated eggs of different strains of chick-

ens.

Strain | El-Salam Mandara White Gimmiza Overall
Dose Leghomn L.S.M.
Zero gray 3.29 3.36 3.39 3.09  |3.28%+0.09
0.25 gray 3.00 2,90 3.18 2.55 | 2.91%+0.00
0.5 gray 3.10 2.93 3.21 3.15  ]3.10°:0.09
1 gray 2.73 2.97 2.97 2.81  |2.83%40.09
2 gray 2.69 2.97 3.09 2.92  |2.92%:0.09
4 gray 2.33 2.71 2.42 2.60 2.525+0.09
6 gray 2.62 2.28 2.82 2.04 | 2.44%:0.09
8 gray 2.01 2.50 2.19 210 |2.20":0.09
Overall L.S.M. |2.72"+0.07 | 2.80°20.07| 2.913:0.07 | 2.66%+0.07 [ 2.7720.03

S.E.for L.S.M. =0.19
A, B, C and D overall L.S.M. within doses having different letters are significantly differ-
ent (P<0.05).
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Table 4. Effect of irradiation on L.S. mean values + S.E. of WBC’s (x10%/mm3) count in
the blood of the chicks hatched from irradiated eggs of different strains of

chickens.

Strain El-Salam Mandara White Gimmiza Overall
Dose Leghorn L.S.M.
Zero gray 13.17 14.25 14.00 14.08 13.88"+0.79
0.25 gray 15.17 15.08 14.75 16.50 15.38"+0.79
0.5 gray 16.42 14.33 13.58 17.17 15.38%40.79
1 gray 14.83 15.67 16.92 22.58 17.50%+0.79
2 gray 16.00 16.33 18.67 18.00 17.258:0.79
4 gray 15.58 17.17 18.46 20.00 17.80°£0.79
6 gray 17.75 18.58 22.17 23.42  |20.48%:0.79
8 gray 23.00 22.33 23.00 28.92 | 24.31°20.79
Overall LSM. | 16.49"+0.56 | 16.72%+0.56 | 17.69%+0.56 | 20.08°+0.56 | 17.75+0.28

S.E. for L.S.M. = 1.57

A, B, C and D overall L.S.M. within doses having different letters are significantly differ-

ent (P<0.05).

Table 5. L.S. mean + S.E. of Hb (gm/dl) in the blood of the chicks hatched from irradi-
ated eggs of different strains of chickens.

Strain El-Salam Mandara White Gimmiza Overall
Dose ) Leghorn L.S.M.
Zero gray 11.76 12.98 11.08 11.60 11.85+0.56
0.25 gray 10.03 18.44 1174 11.69 11.72+0.56
0.5 gray 11.83 16.15 10.31 12.06 12.46+0.56
1 gray 11.35 14.10 13.71 12.43 12.90+0.56
2 gray 11.71 12.46 10.66 11.46 11.57+0.56
4 gray 1242 12.69 12.50 14.19 12.87+0.56
6 gray 11.54 12.27 13.34 12.39 12.39+0.56
8 gray 14.88 12.83 11.81 14.60 13.53+0.56
Overall L.S.M. | 11.84%+0.40 13.3681:0.40 11.89%+0.40 12.555%:040| 12.41+0.20

S.E. for L.S.M. =1.12

A, B, C and D overall L.S.M. within doses having different letters are significantly differ-

ent (P<0.05).
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Table 6. L.S. mean + S.E. of packed cell volume % (P.C.V.%) in the blood of the chicks
hatched from irradiated eggs of different strains of chickens.

Strain El-Salam Mandara White Gimmiza Overall
Dose Leghorn L.S.M.
Zero gray 33.92" 33.75° 36.83° 34.67° |34.79%0.71
0.25 gray 30.92° 32.83% 34.00° 32.67° 32.60°+0.71
0.5 gray 31.33° 33.17° 2747 31.33° | 30.75"+0.71
1 gray 32.17° 31.00° 31.25° 29.58°  |31.00%:0.71
2 gray 30.42% 34.42° 32.33° 33.17° 32.585+0.71
4 gray 29.08% 34.83° 28.15° 32.46° | 81.13%+0.71
6 gray 34.42° 35.92° 32.08° 31.33% | 33.44%:0.71
8 gray 31.08° 36.33¢ 29.58° 33.25° | 32.56%+0.71
Overall L.S.M. | 31.67°:0.50| 34.03%:0.50] 31.43%+0.50 | 32.31%+0.50 | 32.36+0.25

S.E. for LS.M. = 1.41.

« Strain x Dose interaction is significant (P<0.05).

a, b, ¢ and d L.S.M within doses and strains having different ietters are significantly different
(P<0.05)

A, B, C and D overall L.S.M. within doses having different letters are significantly different
(P<0.05).

3. Plasma proteins

The plasma proteins parameters including total proteins, albumin and globulin
levels in the chicks of different strains hatched from fertilized eggs exposed to various
gamma-rays doses before incubation are given in Tables 7-9 consequently. Gamma-
rays significantly affected total proteins, albumin and globulin levels in the plas‘ma,
mostly with a reduction in their levels. The most effective exposure dose of gamma-
radiation on the reduction of each of plasma total proteiné, albumin and globulin was 4,

8 and 4 gray, respectively.

The present results are in agreement with the findings of Stearner and Christian
(1968). The decrease in plasma total proteins is indicative of edema (Guyton, 1976).
This decrease causes fluids to leave the circulatory system and localize in tissue spaces

(Christensen et al., 1982).

In the present study, there were significant differences between strains in their

response to the exposre of their fertilized eggs to gamma-irraddiation concerning the
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levels of total proteins, albumin and globulin fractions in the plasma of hatched chicks.
It can be noticed that Gimmiza strain was more affected by exposing its fertilized eggs
to gamma-rays as it registered the lowest levels of both plasma total proteins and
globulin comparing to other strains as shown in Tables 7 and 9, respectively. However,
the lowest level of plasma albumin was noticed in El-Salam strain followed by White
Leghorn (Table 8).

On the other hand, Mandara strain was more resistant to the gamma-irradiation
than the other studied strains as it recorded the highest levels of plasma total proteins

and albumin as shown in Tables 7 and 8, respectively.

Statistical analysis proved significant interaction between strain and gamma dose

only inplasma total proteins and globulin.

4. Plasma enzymes

Tables 10-12 clear the average of ALT, AST and alkaline phosphatase at hatch-
ing following the exposure of the fertilized eggs of different chicken strains to various

doses of gamma-rays delivered immediately before incubation.

Table 7. L.S. mean + S.E. of total proteins (gm/100ml) in the plasma of the chicks
hatched from irradiated eggs of different strains of chickens.

Strain El-Salam Mandara White Gimmiza Overall
Dose Leghorn L.S.M.
Zero gray 4.33° 3.222 3.90° 3.81° 3.818+0.10
0.25 gray 3.65° 3.562 3.08° 4.03° 3.5820.10
0.5 gray 3.50° 3.512 3.56° 3.96° 3.63"+0.10
1 gray 3.99° 3.97% 4.16° 3.49° 3.90%+0.10
2 gray 3.49° 3.812 3.85° 3.33° 3.62%+0.10
4 gray 2.95% 3.89°% 2.75% 2.812 3.10"+0.10
6 gray 3.43° 4.37° 3.28° 3.57° 3.66"+0.10
8 gray 3.84° 3.78° 3.54° 3.14° 3.57%+0.10
Overall L.S.M. | 3.655+0.07 | 3.768+0.07 | 3.52%+0.07 [ 3.522+0.07| 3.61+0.03

S.E. for L.S.M. =0.19

« Strain x Dose interaction is significant (P<0.05).

a, b and ¢ L.S.M within doses and strains having different letters are significantly different
(P<0.05)

A, and B overall L.S.M. within doses having different letters are significantly different (P<0.05).
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Table 8. L.S. mean + S.E. of albumin (gm/100ml} in the plasma of the chicks hatched
from irradiated eggs of different strains of chickens.

Strain El-Salam Mandara White Gimmiza Overall
Dose Leghorn L.S.M.
Zero gray 151 1.92 1.98 1.79 1.80%:0.60
0.25 gray 1.48 1.85 1.62 1.91 1.725:0.60
0.5 gray 1.71 1.93 1.60 1.71 1.748+0.60
1 gray 1.63 2.03 1.58 1.82 1.76%+0.60
2 gray 1.58 1.94 1.39 1.80 | 1.68°+0.60
4 gray 1.39 1.83 1.46 1.61 1.57%+0.60
6 gray 1.66 2.00 1.56 1.93 1.79%+0.60
8 gray 1.41 1.51 1.39 1.83 1.53%+0.60
Overall L.S.M. | 1.54%+0.05 | 1.885£0.05 | 1.57%+0.05 | 1.80%£0.05 | 1.7020.20

S.E.for L.S.M. =0.13
A and B overall L.S.M. within doses having different letters are significantly different (P<0.05).

Table 9. L.S. mean + S.E. of globulin (gm/100 ml) in the plasma of the chicks hatched
from irradiated eggs of different strains of chickens.

Strain El-Salam Mandara White - Gimmiza Overall
Dose Leghorn L.SM
Zero gray 2.78¢ 1.34% 1.92° 2.02° 2.02%10.10
0.25 gray 2.17° 1.71° 1.46% 2.12¢ 1.87%+0.10
0.5 gray 1.79° 1.58% 2.01° 5.47° 1.89"+0.10
1 gray 2.45° 1.95° 2.61° 1.67° 2.17%:0.10
2 gray 1.91° 1.86° 2.46° 1.53° 1.94%£0.10
4 gray 1.58° 2.05° 1.34° 1.20° 1.54"+0.10
6 gray 2.02° 2.37° 1.64° 1.64° 1.92%20.10
8 gray 2.44° 2.26° 2.15° i.31% 2.048+0.10
Overall L.S.M. | 2.148+0.07 | 1.89%+0.07 [ 1.95%+0.07 | 1.71%+0.07 | 1.92+0.040

S.E. forLS.M. =0.2.

« Strain x Dose interaction is significant (P<0.05).

a, b, ¢ and d L.8.M within doses and strains having different letters are significantly different

(P<0.05)

A and B overall L.S.M. within doses having different letters are significantly different (P<0.05).
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Table 10. L.S. mean + S.E. of G.P.T. (Lp/ml) in the plasma of the chicks hatched from
irradiated eggs of different strains of chickens.

Strain El-Salam Mandara White Gimmiza Overall
Dose Leghorn L.S.M.
Zero gray 13.32° 17.01° 20.31° 16.09° | 16.68%40.47
0.25 gray 15.01° 18.24° 15.33% 18.75° | 16.83%+0.47
0.5 gray 17.57° 19.23 20.13° 20.05°  [19.24%:0.47
1 gray 15,63 20.48° 19.04° 17.38° | 18.13%:0.47
2 gray 1465 17.37° 14.77° 17.48°  [16.07"+0.47
4 gray 15.03° 17.32° 20.39° 13.83° | 16.64":0.47
6 gray 17.06° 19.25° 17.28" 15.04°  |17.16%:0.47
8 gray 20.41¢ 18.80° 20.41° 1412 | 18.43%:0.47
Overall L.S.M. | 16.08*+0.33| 18.46%+0.33| 18.46%0.33 | 16.50"+0.33 | 17.4020.17

S.E. for L.S.M. = 0.93

* Strain x Dose interaction is significant (P<0.01). )

a, b and ¢ L.S.M within doses and strains having different letters are significantly different
(P<0.05)

A and B overall L.S.M. within doses having different letters are significantly different (P<0.05).

It was observed that the experimental doses of gamma-irradiation significantly
affected the AST and ALT mostly with increasing their levels as compared with the
control. The exposure to 0.5 gray of gamma-rays produced the highest AST level being
19.24, while 1 gray dose recorded the highest ALT level being 371.85. Moreover, sig-
nificant differences between the experimental chicken strains in AST and ALT were also
observed. In this respect, Mandara and White Leghorn strains registered the highest
value for AST, and Gimmiza strain manifested the highest value for ALT. it is noticeable
that, White Leghorn strain the only one which was significantly lower in ALT. In addi-
tion, the interaction effect between strain and radiation dose on both AST and ALT
was significant (Tables 10 and 11). However, no significant difference was observed in
alkaline phosphatase level due to the exposure of the fertilized eggs to various doses
of gamma-rays (Table 12). On the other hand, significant differences between the ex-
perimental strains were noticed in alkaline phosphatase. In this respect, Gimmiza and

Mandara strains were significantly higher than White Leghorn and El-Salam strains.
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The increase in plasma transaminases level might be attributed to the increase of
cell membrane permeability which is brought about by the action of gamma-rays (Meky
et al., 1994b). This increase may be also due to the change in the enzymes biosynthe-
sis (Gerber and Altman, 1970). In addition, Stearner and Christian (1968) reported
that chicken exposure to ionizaing radiation leads to permeability changes in the vascu-
lar endothelium and adjacent perivascular tissue which followed by a decrease in plasma
volume which decreased blood supply to the liver, and this could lead to the release of
ALT and AST enzymes from the damaged tissues. On the other hand, the same anthers
added that the decreased level of AST and ALT might be due to the decrease in cell

membrane permeability and/or a fall in the enzymes synthesis specially in the liver cell.

From the present study, it can be concluded that the most valuable and econom-
ical result is the obvious improvement in hatchability percent of the fertilized eggs of
the experimental strains due to applying the low level of gamma-rays just before incu-
bation. However, the direct reasons for such improvement still not clear. More and
deep analysis with large number of fertilized eggs are required to manifest the real
causes for such beneficial effect. Moreover, the physiological response of the chicken

embryo at very early age to gamma-rays depends upon its genetic constitution.

Table 11. L.S. mean + S.E. of G.O.T. (l.w/ml) in the plasma of the chicks hatched from
irradiated eggs of different strains of chickens.

Strain El-Salam Mandara White Gimmiza Overall
Dose Leghorn L.S.M.
Zero gray 327.75° 363.75° 361.25° 338.33% | 347.77%:4.81
0.25 gray 341.25° 367.08° 352.50° 356.25° | 354.27%+4.81
0.5 gray 361.25° 345.00% 329.58% 363.75° | 349.9%+4.81
1 gray 415.83" 344.92° 346.25° 380.41° | 371.85%+4.81
2 gray 354.16° 340.00° 362.50° 345.00° | 350.42"+4.81
4 gray 355.42° 361.67° 349.23° 374.09° | 360.10%+4.81
6 gray 335.00% 336.25° 362.08” 383.75° | 354.27"+4.81
8 gray 361.25% 380.83° 348.75% 378.75° | 367.405:4.81
Overall L.S.M. | 356.49%:3.4 | 354.945:3.4| 351.52%+3 4| 365.04%23.4 | 357.00+1.70

S.E. for L.S.M. =9.62

« Strain x Dose interaction is significant (P<0.01).

aand b L.S.M within doses and strains having different letters are significantly different (P<0.05)
A and B overall L.S.M. within doses having different letters are significantly different (P<0.05).
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Table 12. L.S. mean = S.E. of alkaline phosphatase (l.u/ml) in the plasma of the chicks

hatched from irradiated eggs of different strains of chickens.

Strain Ei-Salam Mandara White Gimmiza Qverall
Dose Leghorn L.S.M.
Zero gray 49.77 61.67 53.01 61.96 56.67+2.31
0.25 gray 51.28 52.59 54.31 60.36 54.64+2.31
0.5 gray 55.27 58.71 55.17 55.41 56.14£2.31
1 gray 55.83 54.93 52.80 58.46 55.50+2.31
2 gray 50.18 57.54 54.04 58.85 55.15+2.31
4 gray 55.585 53.69 57.00 58.65 56.22+2.31
6 gray 48.68 62.84 51.98 63.59 56.77+2.31
8 gray 53.48 63.18 54.79 54.79 56.56+2.31
Overall LSM. | 52.51%+1.63| 58.15%+1.63 | 54.14"+1.63 59.01%+1.63 | 55.95+0.82

S.E. for L.S.M values = 4.62.
A and B overall L.S.M. within strains having different letters are significantly different (P<0.05).
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