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Abstract: Objective: The effect of Cerastes cerastes venom on the chick embryo. Material and Methods:
80Dokky 4 fertile eggs were used in this study. The eggs were divided into two groups A & B. Group A contained
20 eggs as control and group B contained 60 eggs that were injected with sub lethal dose of crude fresh snake venom
on the 15th day of incubation. The embryos were all extracted at 15 days of incubation after one hour of envenom
injection. Results: The embryos treated with sub lethal dose were 40% dead. The living embryos treated with sub
lethal dose had sever hemolysis externally with sluggish movement, the thymus had irregular cell arrangement in the
stroma and ruptured ,mast cells- The parenchyma had excess lymphocytes in the cortex and less cells in the medulla.
Epitheliocytes were prominent in the medulla. Wide spaces in the parenchyma were noted. The thyroid gland had
ruptured cell cords, excess vesicular appearance of the ill-defined cells, and wide empty spaces. The Para thyroid
gland had ill-defined cells with smaller nuclei and damaged cytoplasm. Irregular cell arrangements and wide spaces
between the tissues were noted. Conclusion: Sub lethal effect of the venom on the embryo was evident and the
exposure of pregnant women to snake venom should be treated carefully and promptly. The research confirmed the
truth of the hadith of the prophet Mohammed peace upon him who ordered to kill the rattle snakes.
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held (Warrell 1986; Proby et al., 1990; Mohiuddin et 1. Introduction
al., 1993; Clavert and Gabriel-Robez 1971, 1974; The review of literature showed that many
Mohamed and Nawar 1975c; Warrell 1986; Proby et workers studied the effect of venom snakes (Githens
al., 1990; Mohiuddin et al, 1993) .Cerastes cerastes, and Wolff 1940), Hoge (1965), Hoge and Romano
Cerastes vipera, Echis Carindus and Echis coloratu (1971), Conant (1975), Harris and Simmons (1977)
(El Hessy 1985). Cambell and Armstrong (1979) and Tu (1982).
Viperidae: Cerastes cerastes species was However, there were few studies on the effect of
characterized by the presence of rattle (Tu 1982) snake venom on the embryos and fetuses (Ruch and
although some species had no rattle. Gabriel-Robez 1962, Clavert and Gabriel-Robez
There were five families of the toxic snakes 1971, 1974; Mohamed and Nawar 1975c).
according to the scientist classifications; Colubridae, Researches on pathological, immune and
Elapidae, Viperidae, Crolalidae and Hydrophidae, chemical effects on snake venom on human were
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Method of venom collection and dose calculation:
Milking or venom extraction technique was done by
two techniques (Tu 1982).
() The manual extraction technique using finger
pressure applied to the venom glands to more or less
forcibly milk out the venom.
(2) Voluntary extraction technique was used also the
snake was allowed to bite, number of times, into a
rubber covered small glass; expressing venom
voluntarily.
The snake was adult male and was restrained by the
hands of snake trainer. In vivo, toxicity was
determined in laboratories of Anatomy Department,
Faculty of Medicine, Al-Azhar University. Cairo
Egypt. Fertile fertilized eggs of the same-6 gm
weight were divided into groups of six eggs each.
They were injected by gradually increasing doses of
the venom. The doses were increased in 0.05 mg
steps until 100% mortality was obtained with the
highest dose and no mortality with the lowest dose.
All deaths within 24 hours after injection were
ascribed to venom toxicity. The 50% lethal dose
LD50 was 2.3x10°mg/embryo calculated by (lie
method of Emery and Russell (1963) and expressed
as milligrams of venom per-kilogram body weight of
the experimental animal. The crude fresh venom
solution used for the experimental embryos was for
the sub lethal dose was 1..4x 10mg/embryo (Rush
and Gabriel Robez 1962; Emery and Ru; 1963)

= (LD50) 0.13to 12.6 mg/kg intravenously

" intraperitoneally0.09-0. 7mg/kg

0. mg/kg subcutaneously0.28- 0.3

(LD50O ) venom in the present work 2.3x10mg
/embryo The calculated
dose from the venom
1.4x10mg for each embryo
according to Emery and Ru; 1963)

in the present work was

3. Results

A. Morphologic Results:

40% of the embryos treated by the sub lethal dose of

the venom were dead.

All the embryos had severe hemolysis externally and
the movement of the living embryos were sluggish

B. Histological

Histological examination of the thymus of 15
control embryo:

General examination of by H&E and toluidine blue
stains of parts of TS in upper thorax of chick embryo
at age of 15 days control showed the relation of
Thymus gland) parathyroid) thyroid and internal
jugular vein. Figs(1 -3) Thymus gland of control
15days control chick embryo was formed of
incomplete lobules separated by septa ,The lobule
was formed of densely packed lymphocytes and had
less impacted medulla with lymphocytes,. The
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there were two families in Africa: The Elapidae and
the Viperidae were. One family was found in
EYGPT. Viper; Cerastes cerastes, Cerastes vipera,
Echis Carindus and Echis coloratu, (El Hessy, 1985).

Cerastes cerastes specie was characterized by
the presence of projecting skales above the eyes
rattles

The color of Cerastes cerastes was light brown,
they had an apparatus.in which Venom extrusion was
through the wvenom apparatus with which they
inflicted wounds (Tu, 1982)

Rattle snakes varied in both the yield and lethal
toxicity of their venoms, snake venom was composed
of mixed complicated proteins which were
neurotoxins and cardio toxins. All rattle snakes were
a potential hazard to man (Tu, 1 982).

Venom lethal toxicity data had been reported
only on 35 of the 76 rattle snake taxa .

It was reported that C. viridis had more toxic
effects in adult age, geographic places and weather
affected the type and potency of the wvenom.
C.viperidi had the venom apparatus in the head and
they were similar to other species (Kochva and Gans
1966; Kochva, 1978)

Warrell 1986 mentioned that risks and lethal
hazards were more in county side, and the farms
where snakes were present in large numbers. .

There were few studies on the Effect of
Cerastes cerastes venom on thymus, thyroid and
parathyroid glands of the chick embryo

The aim of the work is to study the Effect of
Cerastes cerastes venom on thymus, thyroid and
Parathyroid Glands of the chick Embryo to find out
the effect on human embryos if the mother was
infected by snake bite and their venom

2. Material and method:

80Doky4 fertilized eggs were used and divided into2
groups: The first group: 20eggsas control group. The
eggs were opened in the day15th of incubation. The
second group was divided into A&B groups. Group
A consisted of 40 eggs were injected with venom
snake incubated and opened after one hour of
incubation Group B consisted of 40 eggs were
injected by saline by two hole method (Allam et
al.,1976).The eggs were incubated under standard
conditions of humidity and temperature in electrical
incubators.

The specimens were fixed in formalin 10%for 10days
then put in paraffin wax, and then sections were
prepared for histological examination by light
microscope after cutting at 8micron thickness by the
microtome. Suitable stains were used.

Heamatoxylin and eosin, Masson trichrom, and
Toluidine blue Drurry and Wallington (1980):
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that parathyroid were nonfunctional in embryonic
period .
In the present work 40% of the embryos treated by
the sub lethal dose of the venom were dead after one
hour of venom injection.. All the embryos had severe
hemolysis externally and the movement of the living
embryos were sluggish, There was massive bleeding
after one hour after venom injection of cerastus
cerastus that might be due to the direct effect of the
venom and neurotoxic ,besides cardiac toxicity on
the heart. The results of the present work agreed with
Brazile, 1972; Breithaupt, 1976. However, the
workers thought that the influence of venom was in
secondary and direct due to the effects on the
cardiovascular system CVS. Meanwhile other
investigators believed then the venom effects were
due to neurotoxic, respiratory toxicity and the
destructive effects on CVS and the collapse of the
mechanism of stop bleeding (Hasiba et al., 1975
Clement and Pietrusko 1979; Ruizetal., 1980). The
true cause of death from venom was unknown, but
most probably was due to complicated complex
effects on nerve endings and respiratory muscles,
besides circulatory toxicity and collapse (Gopal-
akrishna kone et al., 1980) and (Tu 1982)
In the present work there was sever lysis of RBCs
and hemolysis after one hour from venom injection to
chick embryos ,that might be due to direct and
indirect effect of Rattlesnake
Snake venom that consisted of Elapid. However other
species did not contain indirect hemolytic factors
only (Rattlesnake Russell, 1960)
In the present work sever hemolysis was noted and
destrictive effects on the thyroid gland , thymus and
para thyroid glands after one hour after venom
injection , that results coincided with other workers
who noted hemolysis from snake bites to various
specious on animal experimental studies, from
crotaline venom Taube and Essex(1937).
= Witham et al. (1953) horridus venom .
=  Russel et, al ,.1992
= Carlson et al .,1975., Schaeffer et al., 1976,
1978.,1979 a,b), who noted hemolysis in
diaphragm. .and peritoneum,
= Schaeffer et al, 1978, 1979a,b; Ruiz a al,,
1980 reported hemolysis in inter costal
muscles (Carlson et al., 1975; Schaeffer et a).,
1978, 1979),
= the results of the present work agreed with
Schaeffer et al., 1976, 1978, 1979 a,b), who
reported that hemolysis from snake venom in ;
the intestine

= and at the apex of the left ventricle
(Schaeffer e al., 1978t Ruiz et al.
(1980mentioned hemolysis in  in spleen and
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capsule was formed of stroma and parenchyma,
surrounded the incomplete lobules, fibroblasts,
lymphocytes, epitheliocytes could be noted and blood
cells .some mast cells in addition to collagen seen by
Masson trichrom stain could be seen between thyme
tissue and in their septa Figs (4-7)

Histological examination of the thymus gland of
15 days treated embryo (Figs 8-12)

Histological examination of the thymus gland of 15
days treated. Embryo showed that the thymus gland
had Spaces between thymus lobules besides
damaged cells with  .vacuolar cytoplasm and
extensive lymphocyte, separated septa  with
lymphocytes, dense cortex ruptured mast cells were
present between wide spaces , wide spaces, between
irregular cells (Figs 11&12)

Thyroid gland of 15 days control embryos Figs.(
1& 13)

Histological examination of part of the thyroid gland
of 15 days control embryo showed the relation of the
gland in upper thorax with the thyroid gland ,and
internal jugular vein (fig 1) and showed that the
gland was formed of thick intact cords only ,there
were no acini .

Thyroid gland of 15 days treated embryos figs 14-
16

Histological examination of the thyroid gland of 15
days treated embryos, showed the presence of thick
non intact cords forming ruptured tissue

Separated spaces were noted.

ParaThyroid gland of 15 days control Embryo
Figs(1&17.

Histological examination of part of TS of the para
thyroid gland of 15 days control embryo showed
the relation of the gland in upper thorax with the
thymus and thyroid gland (fig 1).The gland was
formed of thick intact cords only and there were
no,acini or vesicles

Parathyroid gland of 15 days treated embryos (Fig,
18)

Histological examination of part of TS of the para
thyroid gland of 15 days treated embryo showed
separated spaces and ruptured tissue Fig,18:

4. Discussion

In the present work was an anatomic relation between
thymus, thyroid and parathyroid glands That agreed
with Romanoff (1960) who mentioned that thymus,
thyroid and parathyroid glands derived from the third
and fourth pharyngeal pouches. Thus they were
endodermal in origin. Parathyroid glands situated
posterior to the thyroid gland and were formed of
cords only and there were no,acini or vesicles and
that coincided with Romanoff 1960 who concluded
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thyroid follicles and were larger. Para thyroid glands

were 4glands and located in the back of thyroid gland.

Conclusion:

Sub lethal effect of the rattle snake Cerastes
Cerastes venom on the chick embryo was evident
and that could happen to human, the exposure of
pregnant women to snake venom should be treated
carefully and promptly. The research emphasized the
truth of the hadith of the prophet Mohammed peace
upon him who ordered to kill the rattle snake
Cerastes Cerastes snakes for their harm /prophet
peace be upon him, must be inspired from Allah the
most merciful suret Alnajm (3&4).
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retro peritoneum )Sabback , et al ,.1977 ; and
Clement agreed with and Pietrusko, 1979
= ITaube and Essex (1937) who studied
rattlesnake (Homma and Tu 1971; Ownby et
at., 1974; and Ownby (1975)a reported C.atrox
venoms r rhexis
=  Tu (1977)( ISOLATED 5TYPES OF
heamorrhagic toxins from the venom of the
western diamond black rattlesnake C.atrox
Tu (1982 mentioned that diapedesis or per
rhexis- in heamoahage by rhexis from the
vascular wall, especially the endothelium was
destroyed, where as in hemorrhage per
diapedesis only the intercellular junctions were
modified to allow blood components to escape .
=  The results of present work, agreed with el
hessy 1985 who studied the venom of naja

haje .and coincids(, (1960);
who found that the LD50 and the sub lethal
dose injected in pregnant rats caused

hemolysis in kidney and peritoneum,
(Zollinger (1966) and EI Hessy, (1985 .(
Hamburger, et at., 1968 .(mentioned that the
direct cause of the hemolytic effect of the snake
venom were due to direct effect of the venom
and oxygen insufficiency of the tissues and
\the associated ischemia

The result of the present work agreed with
Mestecher (2024) who mentioned that thyroid gland
was formed of millions of thyroid follicles which had
a central Lumina filled with gelatinous acidophil
colloid .Thyroid gland secreted triiodothyroninT3 and
tetra iodothyronineT4 and calcitonin. Chronic iodine,
efficiency caused goiter. However Graves' disease
was auto immune disease which increased the
metabolic rate and caused weight loss. in which
antibodies produced chronic stimulation to the
follicular cells and released thyroid hormone hyper
thyro-idism and other features. Meanwhile
hypothyroidism was due to low thyroxin due to
thyroid inflammation caused weight gain ,intolerance
to cold intolerance, and decrease ability to
concentration.

In the present work different stain affinity was
noted in the thyroid and parathyroid gland tissue
studied that might be to the nature of the secreted
subjects.

The results of the present work were similar to
Mestecher (2024) who mentioned that thyroid gland
located anterior to the larynx and consisted of two
lobes united by an isthmus. Thyroid gland Secreted
T3and T4 and the para follicular cells present at
thyroid base secreted calcitonin from c cells.

C cells were isolated clusters at were derived
from the neural crest and had lighter stain than the
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Fie 2 =0
Fig3: photomicrograph of part of TS in upper thorax
o control chick embryo at age of 15 days showing
the relation of thyroid, thymus and parathyroid (
arrow) HEx40, HE x40

Fig4: photomlcrograph of part of TS in upper
thorax of chick embryo at age of 15 days from
control showing part of the capsule (arrow)and
septa full of lymphocytes, blood cells and
fibroblasts Part of the outer cortex(arrowhead)
and inner medulla (box)can be seen in some
lobules H&E x400

Fig5: photomrcrograph of part of TS in upper thorax
of control 15 days chick embryo showing part of the
capsule,and septa (arrow) Stroma and parenchyma,
(arrowhead)full of lymphocytes fibroblasts blood
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Figl: photomicrograph of part of TS in upper thorax
of chick embryo at age of 15 days from control
showing the relation of thyroid.,thymus. and
parathyroid glands , ( arrow) HEx40

™

Fig2: photomicrograph of part of TS in upper thorax
of chick embryo at age of 15 days from control
showing part of the

, thymus gland( formed of incomplete lobules. Note
the lower part of thymus gland with empty space
between the two lobes (arrow) Toluidine blue x40
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Fig9: photomlcrograph of part of TS in upper thorax
of treated 15 days chick embryo of thymus gland
showing damaged condensed tissue, and wide spaces
between. Cells with vacuolar cytoplasm and
extensive lymphocyte.
Toluidine blue, X1000

Fig10: photomicrograph of part of TS in upper thorax
of 15 days treated chick embryo of thymus gland
showing  condensed  tissue  (arrow),separated
relatively empty septa with lymphocytes, relatively
empty medulla,(arrowhead) Masson trichrome, X
x400

Figl1: photomicrograph of part of TS in upper thorax
of 15 days treated chick embryo of thymus gland
showing separated septa with lymphocytes, dense
cortex ruptured mast cells are present. The stain
affinity is changed .toluidine blue x400,
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cells, collagen and epithiliocytes, Masson trichrome
x400

Figﬁ. photomicrograph of part of TS in upper thorax
of control thymus gland 15 days' chick embryo
showing epetheliocytes arranging in  central
arrangement.(arrow) between wide spaces.(arrow
head) Masson trichrome X 100 .

‘ v

Fig7:photpmicrpgraph of part of TS in upper thorax
of control thymus gland 15 days chick embryo
showing epetheliocytes(arrow), lymphocytes and

mast cells (arrowhead), Toluidine blue X 100

o

Fig8: photomlcrograph of part of TS in upper thorax
of treated 15 days chick embryo of thymus gland
showing wide spaces between thymic lobules(arrow),
Masson trichrome, X100
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Fig15: photomlcrograph of part of TS in upper thorax
of 15 days treated chick embryo of thyroid glands
gland showing wide separated spaces(arrow )and
ruptured  vesicles (double arrow) , . damaged
ruptured cords and tissue are present)., Masson
trichrome X 1000

o

L = . 1
Figl6: photomicrograph of part of TS in upper thorax
of 15 days treated chick embryo of thyroid glands
gland showing separated spaces(arrowhead),
ruptured vesicles (arrow) and damaged
tissue,xMasson trichrome X 1000
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Fig12: photomicrograph of part of TS in upper thorax
of 15 days treated chick embryo of thymus gland
showing condensed tissue (arrow) separated septa
(ARROWHEAD) with infiltrating lymphocytes,
Masson trichrome, X 400‘\

Ng,
Fig13: photomicrograph of part of TS in upper thorax

of 15 days control chick embryo of part of  thyroid
gland showing thick intact cords and follicles which
central Lumina.some follicles have filled with colloid.
(arrow), ToIU|d|ne queX 1000

Fig14: photomicrograph of part of TS in upper thorax
of 15 days treated chick embryo of thyroid glands
gland showing separated spaces and ruptured tissue,
Toluidine Blue x400,


http://www.sciencepub.net/nature

Nature and Science 2025, 23(10)

http://www.sciencepub.net/nature ~ NSJ

10.

11.

12.

13.

14.

15.

16.

of a new - subspecies. Herpetologican 35(4):
304-317.

Carlson,. R.W., Schaeffer, R.C., Whigham, H.,
Michaels, S., Russels, F.E., and Weil, M. (1975);
Rattlesnake venom shock in the rat:
Development of a method. Am. J. Physiol.
229:1668-1674.

Clavert, J., Gabriel, Robez 0. (1971): A
nomalies de la face determinees chez | embryon
de souris par I’injection de venin de vipere
(Vipera aspis) a la fomelle gestant. Bull. Ant.
Paris; 151.298-302.

Clavert,J. and Gabried Robez,O (1974) The
effects on mouse gestation and embryo
development of an injection viper venom
(Vipera aspis). Acta Anat., 88, 11-21.

Clement, J.F., and Pietrusko, R.G (1979): Pit
viper snake bite envenomation in the United
States. Clin. Toxicol. 14: 5 15-538.

Conant,R.(I 975):Afield Guide to Reptiies and
Amphibians; Eastern and Central North
America, Houghton Mifflin Co., Boston. Mass,
PP 230-238.

Drury, R.A.B. and Wallington, E.A. (1980)
Carleton’s Histological Technique. 5th Edition,
Published by Oxford University Press, London,
New York, Toronto, P137- 145.

El Hessy, H.M.T., (1985): Experimental, studies
on the Developing Rat Tissues following shake
envenomation with special reference to kidney
and Adrenal Ph.D Thesis Medical Science-
Anatomy. Faculty of Medicine. Ain Shams
University.

Emery, J.A., and Russell, RE. (1963): Lethal
and hemorrhagic properties of some. North
American snake venoms. In venomous and
Poisonous Animals and Noxious Plants of the
Pacific Region, H.L. Keegan and W.V Mac.
Farlane (Eds). Pergamon press, EImosford, N.Y.,
pp. 404-413.

Ericsson, J.L.E.( | 965):Transport and digestion
of haemoglobin in the proximal tubule. II.
Electron microscopy lab Invest. 14, 16-39.
Flexner, S., and Noguchi, H. (1905): On the
plurality of cytolysins in snake venom. J. Pathol.
Bact. 10: 11;1-124.

Githens, T.S., and Wolff, N.O.C. (I 940): The
poly valency of crotalidic antivenins I11 Mice as
test animals for study of antivenins. J.Immunol.
37(1): 47-5.

Gopal-akrishna Kone et al., P., Hawgood, B.J.,
Holbrooke, S.E., Marsh, N.A., Santana De Sa,
S., and Tu, A.T. (1980): Sites of action of
Majave toxin isolated from the venom of the
Majave rattlesnake. Br. J Pharmacol 69: 421-
431

24

Figl7: photomicrograph of part of TS in upper thorax
of part of TS of control para thyroid gland of 15
days chick embryo showing thick intact cords(arrow )
cords only and there are no,acini or vesicles H&E X
1000

Fig.18),

Fil18: photomicrograph of part of TS in upper thorax
of 15 days treated chick embryo of, showing pat of
para thyroid glands damaged follicles ,some are full
of secretion (arrow)showing separated spaces and
ruptured condensed tissue(arrowhead) H&E X 1000
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