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Chapter II

The histochemieal analysis of proteoglycans and glycans is carried out using 33 

different histochemieal techniques which are necessary for coming to the relevant 

confirmatory conclusion.

But it is not possible to provide every detailed procedure staining technique. 

Therefore a tabularized data of technique, their inferences and detail reference has 

been provided.
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MATERIAL AND METHODS

Experimental animal:
The Chicken (Gallus gallus, sometimes G. gallus domesticus) is a domesticated 

fowl likely descended from the wild Indian and southeast Asian Red Junglefowl 

('Gallus gallus) and the related Grey Junglefowl (G. sonneratii). Gallus gallus murgki 

is subspecies derived from the Red Junglefowl of India. Gallus gallus murghi which 

has high immune power and is sustainable to the village envirement, along with its 

high quality flesh and egg laying capacity. For this purpose various hybrid strains 

were produced. Giriraj is one of the hybrid strain of Gallus gallus murghi. 

Classification:

Scientific name: Gallus gallus 

Common name: murghi, Domestic chicken 

Kingdom : Animalia

Phylum : Chordata

Class : Aves

Order : Galliformes

Family : Phasianidae 

Genus : Gallus 

Species : G. gallus

Special features of Giriraj strain-

i) Available with variuos attractive feathers.

ii) Long life span

iii) Large sized light brown eggs

iv) High immune power

v) High hatchabilty rate

Selected developmental stages:
Early development of brain is important for the animal/human development 

therefore doses were initiated at 24 hrs, 34 hrs, 40 hrs, 48 hrs , 72 hrs, 96 hrs and 120 

hrs of development and further continuation at the same interval were used to show 

specified stages of embryo that explains state of brain development. Freshly fertilized
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Gallus chick eggs of Giriraj strain were obtained from the government hatchery 

(Assistant Commissioner of Animal Husbandry Central Hatchery, Kolhapur).

Chemicals used:

Hanks Balanced Salt Solution (HBSS): HBSS Purchased from HiMedia 

Laboratories Pvt. Ltd. 23 Vadhani ind. Est., LBS Marg, Mumbai-4000 086, India.

Hydrogen peroxide:
At designed hrs of incubation H2O2 doses 0.05 mM, 0.5 mM, 1 mM and 1.5 mM 

were administered by window method in aseptic condition for the mortality study. 

The dose of 0.5 mM showed 50 % mortality which was further used to study effect of 

vitamin C. Hydrogen peroxide was purchased from local medical shop.

Vitamin C:
Three mg/egg dose of vitamin C was selected which had shown the highest 

hatchability in normal chick (Ipek et al., 2004). Different doses of vitamin C viz. 3, 4 

and 5 mg vitamin C/egg were used to test the free radical management potency 

against H2O2 damage induced eggs.Vitamin C used was purchased from S.d. Fine 

Chem Ltd. Mumbai.

Experimental protocols:
Experimental work was carried out in three steps as follows

Step I: Incubation of eggs-

The shells of fertilized eggs were disinfected with 70% alcohol. The eggs were 

divided in to seven different groups; I (24 hrs), II (34 hrs), III (40 hrs), IV (48 hrs), V 

(72 hrs), VI (96 hrs) and VII (120 hrs). The eggs were incubated in an aseptic egg 

incubator in vertical position such that the blunt end of egg always faced upward and 

was maintained at 37.5°C temperature and relative humidity 70-75%. The incubation 

was conducted to obtain embryos of 24 hrs, 34 hrs, 40 hrs, 48 hrs, 72 hrs, 96 hrs. and 

120 hrs. These embryos were used further to continue the experiments.

Step II- Dose administration -

The embryos obtained from the step I at different hrs of incubation were used further 

for administration of dose. Group I, II and III each contains four subgroups (A, B, C 

and D) which are according to exposure period to different doses i.e. 24, 48, 72 and 

96 hrs. Group IV and V contains three (A, B and C) and two (A and B) subgroups 

respectively i.e. exposed to 24, 48 and 72 hrs and 24 and 48 hrs respectively. 

Remaining two groups i.e. VI and VII contains only one subgroup, A which was
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given exposure of 24 hrs. In each of group six embryos were maintained. Embryos of 

each subgroup were administered with different doses of H2O2 and vitamin C 

accordingly, they were numbered (i, ii, iii, iv, v, vi, vii, viii, ix, x, xi and xii). Normal 

and control groups were maintained independently with each of the experimental 

groups studied.

Method for dose administration (Window method):

After designed period of incubation (described above) the eggs were cleaned with 

70% alcohol. A small window was made at the blunt end of each of the egg, under 

aseptic conditions and H2O2 and Vitamin C doses were injected in final volume of 

Hanks Balanced Salt Solution of 1 ml. Different concentrations of vitamin C were 

adjusted during experimental work.. Here the precaution was taken that the 1 ml dose 

is spread on the embryonic plate uniformly at different stages of development as 

mentioned in the I-VII groups. All the treatments were given in final volume of 

HBSS. as 1 ml with retaining pH and HBSS composition. The windows were sealed 

with sterilized adhesive tape. All embryo exposures were conducted in proper 

sterilized conditions prescribed by window method (Korn and Cramer, 2007).

Step III:

Hydrogen peroxide treatment was initiated as a single dose at different hrs of 

development (group I to VII) and the embryos were observed for mortality in the 

following interval of development as shown in Table 1 and Table 2. Total weights and 

survival on hatchability and abnormalities were noted if any. Embryos from each 

group were dissected, brain was removed quickly, weighed and chilled in ice cold 

0.9% NaCl. Homogenates were prepared fii chilled distilled water and were used to 

conduct the biochemical assays. From 72 hrs of development onward the brain can be 

distinguished therefore, therefore bioassays of earlier stages were performed with 

whole embryo. Experiments were performed with running two groups with 6 embryos 

in each group.
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Table 1: Exposure time to H2O2 and vitamin C to different developmental stages 

of chick embryo (in hrs).

Groups According to 

Developmental stages (in 

hrs)

Groups according to Time of exposure 

to the Treatment (in hrs)

B D

■

ii

Initiation
of hi

treatment
(in hrs) IV

V

VI

VII

24
—f 48

48 72

-^172
96

■4 96

•458
■482

■♦106
-•64

-|88
4112

-f72
96

Final
development
(in hrs)

120
-t»6

■4120
■4120
-f144

Group I, II and III each contains 4 sub groups(A, B, C and D) = 12 groups 

Group IV contain 3 subgroups (A, B and C) groups = 3

Group V contains 2 sub groups (A and B) groups = 2

Group VI and VII contains l sub group (A) groups = 2

Total groups 19

Table 2: Time of exposure to H2O2 and vitamin C initiated at different

developmental stages of chick embryo (in hrs).

Groups According to Developmental

stages (in hrs)

Groups according to Time of exposure to the

Treatment (in hrs)

A B C D

24 48 72 96

I 24 24+ ✓ V ✓ ✓

II 34 34+ ✓ V ✓ ✓

in 40 40+ ✓ ✓ ✓ ✓

IV 48 48+ ✓ ✓ ✓ .
V 72 72+ ✓ ✓ - -

VI 96 96+ ■/ - - -

VII 120 120+ - - -
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Group I A: Eggs incubated at 37°C for 24 hrs (group I) and administered with 

following doses and the incubation was carried further for 24 hrs (group A). 

Group-i): Normal: Eggs incubated for 24 hrs without any treatment and the

Group-ii):

incubation was carried further for 24 hrs (Group A).

HESS Control: At 24 hrs of incubation, embryos were administered

with HBSS (1 ml) and development was continued for 24 hrs .

Group-iii) 0.05 mM H2O2: At 24 hrs of incubation, embryos were administered

with 0.05 mM of ^(Vml HBSS and development was continued for

24 hrs.

Group -iv) 0.5 mM H2O2: At 24 hrs of incubation, embryos were administered

with 0.5 mM of H2O2 /ml HBSS and development was continued for

24 hrs.

Group -v) 1.0 mM H2O2: At 24 hrs of incubation, embryos were administered

with 1.0 mM of H2O2 /ml HBSS and development was continued for

24 hrs.

Group -vi) 1.5 mM H2O2: At 24 hrs of incubation, embryos were administered

with 1.5 mM of H2O2 /ml HBSS and development was continued for

24 hrs.

Group -vii) 0.5 mM H2O2+ 3 mg Vitamin C: At 24 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml

HBSS and development was continued for 24 hrs.

Group-viii) 0.5 mM H2O2+ 4 mg Vitamin C: At 24 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml

HBSS and development was continued for 24 hrs.

Group-ix) 0.5 mM H2O2+ 5 mg Vitamin C: At 24 hrs of incubation, embryos

were administered with 0.5 mM of H2O2+5 mg of Vitamin C/ml HBSS

and development was continued for 24 hrs.

Group -x) 3 mg Vitamin C: At 24 hrs of incubation, embryos were administered

with3 mg of Vitamin C/ml HBSS and development was continued for

24 hrs.

Group -xi) 4 mg Vitamin C: At 24 hrs of incubation, embryos were administered

with 4 mg of Vitamin C/ml HBSS and development was continued for
24 hrs.
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Group-xii) 5 mg Vitamin C: At 24 hrs of incubation, embryos were 

administered with 5 mg of Vitamin C/ml HBSS and development was 

continued for 24 hrs.

Group I B: Eggs incubated at 37°C for 24 hrs (group I) and administered with 

following doses and the incubation was carried further for 48 hrs (group B). 

Group-i): Normal: Eggs incubated for 24 hrs without any treatment and the

Group-ii):

incubation was carried further for 48 hrs.

HBSS Control: At 24 hrs of incubation, embryos were administered

with HBSS (1 ml) and development was continued for 48 hrs.

Group-iii) 0.05 mM H2O2: At 24 hrs of incubation, embryos were administered

with 0.05 mM of fyCVml HBSS and development was continued for

48 hrs.

Group -iv) 0.5 mM H2O2: At 24 hrs of incubation, embryos were administered

with 0.5 mM of H2O2 /ml HBSS and development was continued for

48 hrs.

Group -v) 1.0 mM H2O2: At 24 hrs of incubation, embryos were administered

with 1.0 mM of H2O2 /ml HBSS and development was continued for

48 hrs.

Group -vi) 1.5 mM H2O2: At 24 hrs of incubation, embryos were administered

with 1.5 mM of H2O2 /ml HBSS and development was continued for

48 hrs.

Group -vii) 0.5 mM H2O2+ 3 mg Vitamin C: At 24 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml

HBSS and development was continued for 48 hrs.

Group-viii) 0.5 mM H2O2+ 4 mg Vitamin C: At 24 hrs of incubation,embryos

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml

HBSS and development was continued for 48 hrs (group A).

Group-ix) 0.5 mM H2O2+ 5 mg Vitamin C: At 24 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 +5 mg of Vitamin C/ml HBSS

and development was continued for 48 hrs.

Group -x) 3 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for

48 hrs.
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Group -xi)

Group-xii)

Group IC:

Group-i):

Group-ii):

Group-iii)

Group -iv)

Group -v)

Group -vi)

Group -vii)

Group-viii)

4 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

5 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 48 hrs.

Eggs incubated at 37°C for 24 hrs (group I) and administered with 

following doses and the incubation was carried further for 72 hrs 

(group C).

Normal: Eggs incubated for 24 hrs without any treatment and the 

incubation was carried further for 72 hrs.

HBSS Control: At 24 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 72 hrs.

0.05 mM H2O2: At 24 hrs of incubation, embryos were administered 

with 0.05 mM of ^(Vml HBSS and development was continued for 

72 hrs.

0.5 mM H2O2: At 24 hrs of incubation, embryos were administered 

with 0.5 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

1.0 mM H2O2: At 24 hrs of incubation, embryos were administered 

with 1.0 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

1.5 mM H2O2: At 24 hrs of incubation, embryos were administered 

with 1.5 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

0.5 mM H2O2+ 3 mg Vitamin C: At 24 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml 

HBSS and development was continued for 72 hrs.

0.5 mM H2O2+ 4 mg Vitamin C: At 24 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 72 hrs.
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Group-ix)

Group -x)

Group -xi)

Group-xii)

Group ID:

Group-i):

Group-ii):

Group-iii)

Group -iv)

Group -v)

Group -vi)

0.5 mM H2O2+ 5 mg Vitamin C: At 24 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2+5 mg of Vitamin C/ml HBSS 

and development was continued for 72 hrs.

3 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

72 hrs.

4 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued 

for 72 hrs.

5 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 72 hrs.

Eggs incubated at 37°C for 24 hrs (group I) and administered with 

following doses and the incubation was carried further for 96 hrs 

(group D).

Normal: Eggs incubated for 24 hrs without any treatment and the 

incubation was carried further for 96 hrs.

HBSS Control: At 24 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 96 hrs.

0.05 mM H202: At 24 hrs of incubation, embryos were administered 

with 0.05 mM of ^(Vml HBSS and development was continued for 

96 hrs.

0.5 mM H2O2: At 24 hrs of incubation, embryos were administered 

with 0.5 mM of H2O2 /ml HBSS and development was continued for 

96 hrs.

1.0 mM H2O2: At 24 hrs of incubation, embryos were administered 

with 1.0 mM of H2O2 /ml HBSS and development was continued for 

96 hrs.

1.5 mM H2O2: At 24 hrs of incubation, embryos were administered 

with 1.5 mM of H2O2 /ml HBSS and development was continued for 

96 hrs.
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Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

Group II A:

Group-i):

Group-ii):

Group-iii)

Group -iv)

0.5 mM H2O2+ 3 mg Vitamin C: At 24 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml 

HBSS and development was continued for 96 hrs.

0.5 mM H2O2+ 4 mg Vitamin C: At 24 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 96 hrs.

0.5 mM H2O2+ 5 mg Vitamin C: At 24 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +5 mg of Vitamin C/ml HBSS 

and d development was continued for 96 hrs.

3 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

96 hrs.

4 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

96 hrs.

5 mg Vitamin C: At 24 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 96 hrs.

Eggs incubated at 37°C for 34 hrs (group II) and administered 

with following doses and the incubation was carried further for 24 

hrs (group A).

Normal: Eggs incubated for 34 hrs without any treatment and the 

incubation was carried further for 24 hrs.

HBSS Control: At 34 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 24 hrs.

0.05 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 0.05 mM of ^C^/ml HBSS and development was continued for 

24 hrs.

0.5 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 0.5 mM of H2O2 /ml HBSS and development was continued for 

24 hrs.



49

Group -v)

Group -vi)

Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

Group IIB:

Group-i):

Group-ii):

1.0 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 1.0 mM of H2O2 /ml HBSS and development was continued for 

24 hrs.

1.5 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 1.5 mM of H2O2 /ml HBSS and development was continued for 

24 hrs.

0.5 mM H2O2+ 3 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml 

HBSS and development was continued for 24 hrs.

0.5 mM H2O2+ 4 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 24 hrs.

0.5 mM H2O2+ 5 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +5 mg of Vitamin C/ml HBSS 

and development was continued for 24 hrs.

3 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

4 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

5 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 24 hrs.

Eggs incubated at 37°C for 34 hrs (group II) and administered 

with following doses and the incubation was carried further for 48 

hrs (group B).

Normal: Eggs incubated for 34 hrs without any treatment and the 

incubation was carried further for 48 hrs.

HBSS Control: At 34 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 48 hrs.
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Group-iii)

Group -iv)

Group -v)

Group -vi)

Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

0.05 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 0.05 mM of H202/ml HBSS and development was continued for 

48 hrs.

0.5 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 0.5 mM of H202 /ml HBSS and development was continued for 

48 hrs.

1.0 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 1.0 mM of H202 /ml HBSS and development was continued for 

48 hrs.

1.5 mM H202: At 34 hrs of incubation, embryos were administered 

with 1.5 mM of H202 /ml HBSS and development was continued for 

48 hrs.

0.5 mM H202+ 3 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +3 mg of Vitamin C/ml 

HBSS and development was continued for 48 hrs.

0.5 mM H202+ 4 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H202 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 48 hrs.

0.5 mM H2O2+ 5 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H202+5 mg of Vitamin C/ml HBSS 

and development was continued for 48 hrs.

3 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with3 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

4 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

5 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 48 hrs.
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Group II C: Eggs incubated at 37°C for 34 hrs (group II) and administered

Group-i):

with following doses and the incubation was carried further for 72

hrs (group C).

Normal: Eggs incubated for 34 hrs without any treatment and the

incubation was carried further for 72 hrs.

Group-ii): HBSS Control: At 34 hrs of incubation, embryos were administered

with HBSS (1 ml) and development was continued for 72 hrs.

Group-iii) 0.05 mM H2O2: At 34 hrs of incubation, embryos were administered

with 0.05 mM of ^CVml HBSS and development was continued for

72 hrs.

Group -iv) 0.5 mM H2O2: At 34 hrs of incubation, embryos were administered

with 0.5 mM of H2O2 /ml HBSS and development was continued for

72 hrs.

Group -v) 1.0 mM H2O2: At 34 hrs of incubation, embryos were administered

with 1.0 mM of H2O2 /ml HBSS and development was continued for

72 hrs.

Group -vi) 1.5 mM H2O2: At 34 hrs of incubation, embryos were administered

with 1.5 mM of H2O2 /ml HBSS and development was continued for

72 hrs.

Group -vii) 0.5 mM H2O2+ 3 mg Vitamin C: At 34 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml

HBSS and development was continued for 72 hrs.

Group-viii) 0.5 mM H2O2+ 4 mg Vitamin C: At 34 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml

HBSS and development was continued for 72 hrs.

Group-ix) 0.5 mM H2O2+ 5 mg Vitamin C: At 34 hrs of incubation, embryos

were administered with 0.5 mM of H2O2+5 mg of Vitamin C/ml HBSS

and development was continued for 72 hrs.

Group -x) 3 mg Vitamin C: At 34 hrs of incubation, embryos were administered

with 3 mg of Vitamin C/ml HBSS and development was continued

for 72 hrs.

Group -xi) 4 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

72 hrs.
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Group-xii)

Group II D:

Group-i):

Group-ii):

Group-iii)

Group -iv)

Group -v)

Group -vi)

Group -vii)

Group-viii)

Group-ix)

5 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 72 hrs.

Eggs incubated at 37°C for 34 hrs (group II) and administered 

with following doses and the incubation was carried further for 96 

hrs (group D).

Normal: Eggs incubated for 34 hrs without any treatment and the 

incubation was carried further for 96 hrs.

HBSS Control: At 34 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 96 hrs.

0.05 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 00.05 mM of HiCh/ml HBSS and development was continued for 

96 hrs.

0.5 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 0.5 mM of H2O2 /ml HBSS and development was continued for 

96 hrs.

1.0 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 1.0 mM of H2O2 /ml HBSS and development was continued for 

96 hrs.

1.5 mM H2O2: At 34 hrs of incubation, embryos were administered 

with 1.5 mM of H2O2 /ml HBSS and development was continued for 

96 hrs.

0.5 mM H2O2+ 3 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml 

HBSS and development was continued for 96 hrs.

0.5 mM H2O2+ 4 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 96 hrs.

0.5 mM H2O2+ 5 mg Vitamin C: At 34 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +5 mg of Vitamin C/ml HBSS 

and development was continued for 96 hrs.
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Group -x)

Group -xi)

Group-xii)

Group III A:

Group-i):

Group-ii):

Group-iii)

Group -iv)

Group -v)

Group -vi)

Group -vii)

3 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

96 hrs.

4 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

96 hrs.

5 mg Vitamin C: At 34 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 96 hrs.

Eggs incubated at 37°C for 40 hrs (group III) and administered 

with following doses and the incubation was carried further for 24 

hrs (group A).

Normal: Eggs incubated for 40 hrs without any treatment and the 

incubation was carried further for 24 hrs.

HBSS Control: At 40 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 24 hrs.

0.05 mM H202: At 40 hrs of incubation, embryos were administered 

with 0.05 mM of H202/ml HBSS and development was continued for 

24 hrs.

0.5 mM H202: At 40 hrs of incubation, embryos were administered 

with 0.5 mM of H202 /ml HBSS and development was continued for 

24 hrs.

1.0 mM H202: At 40 hrs of incubation, embryos were administered 

with 1.0 mM of H202 /ml HBSS and development was continued for 

24 hrs.

1.5 mM H202: At 40 hrs of incubation, embryos were administered 

with 1.5 mM of H202 /ml HBSS and development was continued for 

24 hrs.

0.5 mM H202+ 3 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +3 mg of Vitamin C/ml 

HBSS and development was continued for 24 hrs.
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Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

Group III B:

Group-i):

Group-ii):

Group-iii)

Group -iv)

Group -v)

0.5 mM H202+ 4 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 24 hrs.

0.5 mM H202+ 5 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202+5 mg of Vitamin C/ml HBSS 

and development was continued for 24 hrs.

3 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

4 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

5 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 24 hrs.

Eggs incubated at 37°C for 40 hrs (group III) and administered 

with following doses and the incubation was carried further for 48 

hrs (group B).

Normal: Eggs incubated for 40 hrs without any treatment and the 

incubation was carried further for 48 hrs.

HBSS Control: At 40 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 48 hrs.

0.05 mM H202: At 40 hrs of incubation, embryos were administered 

with 0.05 mM of H202/ml HBSS and development was continued for 

48 hrs.

0.5 mM H202: At 40 hrs of incubation, embryos were administered 

with 0.5 mM of H202 /ml HBSS and development was continued for 

48 hrs.

1.0 mM H202: At 40 hrs of incubation, embryos were administered 

with 1.0 mM of H202 /ml HBSS and development was continued for 

48 hrs.
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Group -vi)

Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

Group III C:

Group-i):

Group-ii):

Group-iii)

1.5 mM H202: At 40 hrs of incubation, embryos were administered 

with 1.5 mM of H202/ml HBSS and development was continued for 

48 hrs.

0.5 mM H202+ 3 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +3 mg of Vitamin C/ml 

HBSS and development was continued for 48 hrs.

0.5 mM H202+ 4 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 48 hrs.

0.5 mM H202+ 5 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202+5 mg of Vitamin C/ml HBSS 

and development was continued for 48 hrs.

3 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

4 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

5 mg Vitamin C : At 40 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 48 hrs.

Eggs incubated at 37°C for 40 hrs (group III) and administered 

with following doses and the incubation was carried further for 72 

hrs (group C).

Normal: Eggs incubated for 40 hrs without any treatment and the 

incubation was carried further for 72 hrs.

HBSS Control: At 40 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 72 hrs.

0.05 mM H202: At 40 hrs of incubation, embryos were administered 

with 0.05 mM of H202/ml HBSS and development was continued for 

72 hrs.
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Group -iv)

Group -v)

Group -vi)

Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

Group III D:

Group-i):

0.5 mM H2O2: At 40 hrs of incubation, embryos were administered 

with 0.5 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

1.0 mM H2O2: At 40 hrs of incubation, embryos were administered 

with 1.0 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

1.5 mM H2O2: At 40 hrs of incubation, embryos were administered 

with 1.5 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

0.5 mM H2O2+ 3 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml 

HBSS and development was continued for 72 hrs.

0.5 mM H202+ 4 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 72 hrs.

0.5 mM H2O2+ 5 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2+5 mg of Vitamin C/ml HBSS 

and development was continued for 72 hrs.

3 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

72 hrs.

4 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

72 hrs.

5 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 72 hrs.

Eggs incubated at 37°C for 40 hrs (group III) and administered 

with following doses and the incubation was carried further for 96 

hrs (group D).

Normal: Eggs incubated for 40 hrs without any treatment and the

incubation was carried further for 96.
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Group-ii):

Group-iii)

Group -iv)

Group -v)

Group -vi)

Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

HBSS Control: At 40 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 96 hrs.

0.05 mM H202: At 40 hrs of incubation, embryos were administered 

with 0.05 mM of H202/ml HBSS and development was continued for 

96 hrs.

0.5 mM H202: At 40 hrs of incubation, embryos were administered 

with 0.5 mM of H202 /ml HBSS and development was continued for 

96 hrs.

1.0 mM H202: At 40 hrs of incubation, embryos were administered 

with 1.0 mM of H202 /ml HBSS and development was continued for 

96 hrs.

1.5 mM H202: At 40 hrs of incubation, embryos were administered 

with 1.5 mM of H202 /ml HBSS and development was continued for 

96 hrs.

0.5 mM H202+ 3 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +3 mg of Vitamin C/ml 

HBSS and development was continued for 96 hrs.

0.5 mM H202+ 4 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 96 hrs.

0.5 mM H202+ 5 mg Vitamin C: At 40 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +5 mg of Vitamin C/ml HBSS 

and development was continued for 96 hrs.

3 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

96 hrs.

4 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued 

for 96 hrs.

5 mg Vitamin C: At 40 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 96 hrs.
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Group IV A:

Group-i):

Group-ii):

Group-iii)

Group -iv)

Group -v)

Group -vi)

Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Eggs incubated at 37°C for 48 hrs (group IV) and administered 

with following doses and the incubation was carried further for 24 

hrs (group A).

Normal: Eggs incubated for 48 hrs without any treatment and the 

incubation was carried further for 24 hrs.

HBSS Control: At 48 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 24 hrs.

0.05 mM H202: At 48 hrs of incubation, embryos were administered 

with 0.05 mM of H202/ml HBSS and development was continued for 

24 hrs.

0.5 mM H202: At 48 hrs of incubation, embryos were administered 

with 0.5 mM of H202 /ml HBSS and development was continued for 

24 hrs.

1.0 mM H202: At 48 hrs of incubation, embryos were administered 

with 1.0 mM of H202 /ml HBSS and development was continued for 

24 hrs.

1.5 mM H202: At 48 hrs of incubation, embryos were administered 

with 1.5 mM of H202 /ml HBSS and development was continued for 

24 hrs.

0.5 mM H202+ 3 mg Vitamin C: At 48 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +3 mg of Vitamin C/ml 

HBSS and development was continued for 24 hrs.

0.5 mM H202+ 4 mg Vitamin C: At 48 hrs of incubation, embryos 

were administered with 0.5 mM of H202 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 24 hrs.

0.5 mM H202+ 5 mg Vitamin C: At 48 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +5 mg of Vitamin C/ml HBSS 

and development was continued for 24 hrs.

3 mg Vitamin C: At 48 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

4 mg Vitamin C: At 48 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 
24 hrs.
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Group-xil) 5 mg Vitamin C: At 48 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 24 hrs.

Group IV B: Eggs incubated at 37°C for 48 hrs (group IV) and administered 

with following doses and the incubation was carried further for 48

Group-i):

hrs (group B).

Normal: Eggs incubated for 48 hrs without any treatment and the

incubation was carried further for 48 hrs.

Group-ii): HBSS Control: At 40 hrs of incubation, embryos were administered

with HBSS (1 ml) and development was continued for 48 hrs.

Group-iii) 0.05 mM H2O2: At 48 hrs of incubation, embryos were administered

with 0.05 mM of ^(Vml HBSS and development was continued for

48 hrs.

Group -iv) 0.5 mM H2O2: At 48 hrs of incubation, embryos were administered

with 0.5 mM of H2O2 /ml HBSS and development was continued for

48 hrs.

Group -v) 1.0 mM H2O2: At 48 hrs of incubation, embryos were administered

with 1.0 mM of H2O2 /ml HBSS and development was continued for

48 hrs.

Group -vi) 1.5 mM H2O2: At 48 hrs of incubation, embryos were administered

with 1.5 mM of H202/ml HBSS and development was continued for

48 hrs.

Group -vii) 0.5 mM H2O2+ 3 mg Vitamin C: At 48 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml

HBSS and development was continued for 48 hrs.

Group-viii) 0.5 mM H2O2+ 4 mg Vitamin C: At 48 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml

HBSS and development was continued for 48 hrs.

Group-ix) 0.5 mM H2O2+ 5 mg Vitamin C: At 48 hrs of incubation, embryos

were administered with 0.5 mM of H2O2+5 mg of Vitamin C/ml HBSS

and development was continued for 48 hrs.
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Group -x)

Group -xi)

Group-xii)

Group IV C

Group-i):

Group-ii):

Group-iii)

Group -iv)

Group -v)

Group -vi)

Group -vil)

3 mg Vitamin C: At 48 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

4 mg Vitamin C: At 48 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

5 mg Vitamin C: At 48 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 48 hrs.

Eggs incubated at 37°C for 48 hrs (group IV) and administered 

with following doses and the incubation was carried further for 72 

hrs (group C).

Normal: Eggs incubated for 48 hrs without any treatment and the 

incubation was carried further for 72 hrs.

HBSS Control: At 48 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 72 hrs (group 

A).

0.05 mM H202: At 48 hrs of incubation, embryos were administered 

with 0.05 mM of H2O2/111I HBSS and development was continued for 

72 hrs.

0.5 mM H202: At 48 hrs of incubation, embryos were administered 

with 0.5 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

1.0 mM H202: At 48 hrs of incubation, embryos were administered 

with 1.0 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

1.5 mM H202: At 48 hrs of incubation, embryos were administered 

with 1.5 mM of H2O2 /ml HBSS and development was continued for 

72 hrs.

0.5 mM H202+ 3 mg Vitamin C: At 48 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml 

HBSS and development was continued for 72 hrs.
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Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

Group VA:

Group-i):

Group-ii):

Group-iii)

Group -iv)

Group -v)

0.5 mM H2O2+ 4 mg Vitamin C: At 48 hrs of incubation, embryos 

were administered with 0.5 mM of H202 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 72 hrs.

0.5 mM H202+ 5 mg Vitamin C: At 48 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +5 mg of Vitamin C/ml HBSS 

and development was continued for 72 hrs.

3 mg Vitamin C: At 48 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

72 hrs.

4 mg Vitamin C: At 48 hrs of incubation, embryos were 

administered with 4 mg of Vitamin C/ml HBSS and development was 

continued for 72 hrs.

5 mg Vitamin C: At 48 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 72 hrs.

Eggs incubated at 37°C for 72 hrs (group V) and administered 

with following doses and the incubation was carried further for 24 

hrs (group A).

Normal: Eggs incubated for 72 hrs without any treatment and the 

incubation was carried further for 24 hrs.

HBSS Control: At 72 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 24 hrs.

0.05 mM H202: At 72 hrs of incubation, embryos were administered 

with 0.05 mM of H202/ml HBSS and development was continued for 

24 hrs.

0.5 mM H202: At 72 hrs of incubation, embryos were administered 

with 0.5 mM of H202 /ml HBSS and development was continued for 

24 hrs.

1.0 mM H202: At 72 hrs of incubation, embryos were administered 

with 1.0 mM of H202 /ml HBSS and development was continued for 

24 hrs.
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Group -vi)

Group -vii)

Group-vlii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

Group IV B:

Group-i):

Group-ii):

Group-iii)

1.5 mM H2O2: At v hrs of incubation, embryos were administered 

with 1.5 mM of H2O2 /ml HBSS and development was continued for 

24 hrs.

0.5 mM H2O2+ 3 mg Vitamin C: At 72 hrs of incubation, embryos 

were administered with 0.5 mM of H2O2+3 mg of Vitamin C/ml HBSS 

and development was continued for 24 hrs.

0.5 mM H2O2+ 4 mg Vitamin C: At 72 hrs of incubation, embryos 

ere administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml HBSS 

and development was continued for 24 hrs.

0.5 mM H2O2+ 5 mg Vitamin C: At 72 hrs of incubation, embryos 

were administered with 0.5 mM of H202+5 mg of Vitamin C/ml HBSS 

and development was continued for 24 hrs.

3 mg Vitamin C: At 72 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

4 mg Vitamin C: At 72 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

5 mg Vitamin C: At 72 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 24 hrs.

Eggs incubated at 37°C for 72 hrs (group V) and administered 

with following doses and the incubation was carried further for 48 

hrs (group B).

Normal: Eggs incubated for 72 hrs without any treatment and the 

incubation was carried further for 48 hrs.

HBSS Control: At 72 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 48 hrs.

0.05 mM H2O2: At 72 hrs of incubation, embryos were administered 

with 0.05 mM of ^CVml HBSS and development was continued for 

48 hrs.
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Group -iv)

Group -v)

Group -vi)

Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

Group VI A:

Group-i):

0.5 mM H202: At 72 hrs of incubation, embryos were administered 

with 0.5 mM of H202 /ml HBSS and development was continued for 

48 hrs.

1.0 mM H202: At 72 hrs of incubation, embryos was administered 

with 1.0 mM of H202 /ml HBSS and development was continued for 

48 hrs.

1.5 mM H202: At 72 hrs of incubation, embryos were administered 

with 1.5 mM of H202/ml HBSS and development was continued for 

48 hrs.

0.5 mM H202+ 3 mg Vitamin C: At 72 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +3 mg of Vitamin C/ml 

HBSS and development was continued for 48 hrs.

0.5 mM H202+ 4 mg Vitamin C: At 72 hrs of incubation, embryos 

were administered with 0.5 mM of H202 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 48 hrs.

0.5 mM H202+ 5 mg Vitamin C: At 72 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +5 mg of Vitamin C/ml HBSS 

and development was continued for 48 hrs.

3 mg Vitamin C: At 72 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

4 mg Vitamin C: At 72 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

48 hrs.

5 mg Vitamin C: At 72 hrs of incubation, embryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 48 hrs.

Eggs incubated at 37°C for 96 hrs (group VI) and administered 

with following doses and the incubation was carried further for 24 

hrs (group A).

Normal: Eggs incubated for 96 hrs without any treatment and the 

incubation was carried further for 24 hrs.
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Group-ii):

Group-iii)

Group -iv)

Group -v)

Group -vi)

Group -vii)

Group-viii)

Group-ix)

Group -x)

Group -xi)

Group-xii)

HBSS Control: At 96 hrs of incubation, embryos were administered 

with HBSS (1 ml) and development was continued for 24 hrs.

0.05 mM H202: At 96 hrs of incubation, embryos were administered 

with 0.05 mM of H202/ml HBSS and development was continued for 

24 hrs.

0.5 mM H202: At 96 hrs of incubation, embryos were administered 

with 0.5 mM of H202 /ml HBSS and development was continued for 

24 hrs.

1.0 mM H202: At 96 hrs of incubation, embryos were administered 

with 1.0 mM of H202 /ml HBSS and development was continued for 

24 hrs.

1.5 mM H202: At 96 hrs of incubation, embryos were administered 

with 1.5 mM of H202 /ml HBSS and development was continued for 

24 hrs.

0.5 mM H202+ 3 mg Vitamin C: At 96 hrs of incubation, embryos 

were administered with 0.5 mM of H202 +3 mg of Vitamin C/ml 

HBSS and development was continued for 24 hrs.

0.5 mM H202+ 4 mg Vitamin C: At 96 hrs of incubation, embryos 

were administered with 0.5 mM of H202 + 4 mg of Vitamin C/ml 

HBSS and development was continued for 24 hrs.

0.5 mM H202+ 5 mg Vitamin C: At 96 hrs of incubation, embryos 

were administered with 0.5 mM of H202+5 mg of Vitamin C/ml HBSS 

and development was continued for 24 hrs.

3 mg Vitamin C: At 96 hrs of incubation, embryos were administered 

with 3 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

4 mg Vitamin C: At 96 hrs of incubation, embryos were administered 

with 4 mg of Vitamin C/ml HBSS and development was continued for 

24 hrs.

5 mg Vitamin C: At 96 hrs of incubation, fembryos were administered 

with 5 mg of Vitamin C/ml HBSS and development was continued 

for 24 hrs.
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Group VII A: Eggs incubated at 37°C for 120 hrs (group VII) and administered 

with following doses and the incubation was carried further for 24

Group-i):

hrs (group A).

Normal: Eggs incubated for 120 hrs without any treatment and the

incubation was carried further for 24 hrs.

Group-ii): HBSS Control: At 120 hrs of incubation, embryos were administered

with HBSS (1 ml) and development was continued for 24 hrs.

Group-iii) 0.05 mM H2O2: At 120 hrs of incubation, embryos were administered

with 0.05 mM of H2O2/111I HBSS and development was continued for

24 hrs.

Group -iv) 0.5 mM H2O2: At 120 hrs of incubation, embryos were administered

with 0.5 mM of H2O2 /ml HBSS and development was continued for

24 hrs.

Group -v) 1.0 mM H2O2: At 120 hrs of incubation, embryos were administered

with 1.0 mM of H2O2 /ml HBSS and development was continued for

24 hrs.

Group -vi) 1.5 mM H2O2: At 120 hrs of incubation, embryos were administered

with 1.5 mM of H2O2 /ml HBSS and development was continued for

24 hrs.

Group -vii) 0.5 mM H2O2+ 3 mg Vitamin C: At 120 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 +3 mg of Vitamin C/ml

HBSS and development was continued for 24 hrs.

Group-viii) 0.5 mM H2O2+ 4 mg Vitamin C: At 120 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 + 4 mg of Vitamin C/ml

HBSS and development was continued for 24 hrs.

Group-ix) 0.5 mM H2O2+ 5 mg Vitamin C: At 120 hrs of incubation, embryos

were administered with 0.5 mM of H2O2 +5 mg of Vitamin C/ml

HBSS and development was continued for 24 hrs.

Group -x) 3 mg Vitamin C: At 120 hrs of incubation, embryos were

administered with 3 mg of Vitamin C/ml HBSS and development was

continued for 24 hrs.

Group -xi) 4 mg Vitamin C: At 120 hrs of incubation, embryos were

administered with 4 mg of Vitamin C/ml HBSS and development was

continued for 24 hrs.
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Group-xii) 5 mg Vitamin C: At 120 hrs of incubation, embryos were 

administered with 5 mg of Vitamin C/ml HBSS and development was 

continued for 24 hrs.

From the above experimental groups, brain was used for further processing. 

For the study of distribution of GAGs and SA histochemical techniques (>26) staining 

methods were used. All of them were used to get permanent stained preparations of 

brain regions. For this paraffin sections were utilized which were obtained by routine 

microtechnique details of which have been given below.

Preparation of tissue for histology-

The embryos were removed after designed incubation hrs. The whole embryos 

were immediately transferred to fixatives.

Fixation and microtechnique-

Whole embryos were fixed in Bourn’s fixative, 10% buffered formaldehyde, 

4% paraformaldehyde and Calcium Acetate Formalin (CAF). The fixatives were 

prepared as follows:

I) Bouin’s fixative:

It was prepared as described by Thompson (1966).

Solution I- Saturated picric acid (tri-nitrophenol) 20g

Distilled water 1000ml

Dissolve picric acid in distilled water with the aid of heat, allow it to cool and 

decant the supernatant.

Solution II- Bouin’s stock solution

Solution I 750ml

Paraformaldehyde(4%) 250ml

Bouin’s fixative:

Solution II 95ml

Picric acid 5 ml

Glacial acetic acid was added to stock Bouin’s fluid just before
*

the fixative is to be used. The pH of this fixative should be appropriate 1.5 to 1.7.

II) Buffered 10% formaldehyde-

Phosphate buffer (pH 7.0 to 7.2):

Dibasic anhydrous sodium phosphate (NaHP04) 6.5 gm
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Monobasic acid potassium phosphate(KH2P04) 

Formaldehyde

4.0gm

100ml

III) ParaformaIdehyde(4% pH 7.2):

Phosphate buffer (pH 7.2):

Dibasic anhydrous sodium phosphate (NaHP04) 

Monobasic acid potassium phosphate(KH2P04) 

Paraformaldehyde

6.5 gm 

4,0gm 

4.0gm

IV) Calcium acetate formalin:

Calcium acetate 2gm

10mlFormaldehyde 

Distilled water 90ml.

Tissues were processed and stained with hematoxylin and eosin for histology. 

For the histological studies Bourn’s fixative was used. The whole embryos were fixed 

in different fixatives for appropriate time. Further tissues were processed for paraffin 

sectioning as per routine microtechnique procedure (Thompson 1966; Pearse, 1968). 

The wax sections were cut off 0.4 to 0.5 p thickness. The paraffin sections were used 

for glycosaminoglycans, sialic acid and glycans hyluranan demonstration. The 

histochemical analysis of glycosaminoglycans and sialic acid were carried out by 

using >26 differential staining methods. To get an insight of the Glycosaminoglycans 

the battery of histochemical techniques was employed in the present investigation. 

Staining reactivities and their interpretation is appended as a Table 3 at the end of the 

present chapter for ready reference. Because large numbers of techniques are used, 

details of the techniques are not given but Table no. 3 includes details of reaction and 

references. The results of various techniques used in the project are of stained 

preparations of CAF fixed brains.
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