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THE MACULATED TOAD
(BUFO REGULARIS )
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common of which in Egypt is the maculated
toad, Bufo regularis. It is mostly prevailing in
the fields and river banks. This type is usually
used for practical studies.

Its systematic position is as follows :
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- Species : regularis RIS A
- Genus : Bufo S e
- Family : Bufonidae Sy dad —
- Order : Anura SLLW: 45, -
- Class : Amphibia i) s -
- Subphylum : Vertebrata Al fear —
- Phylum : Chordata Slladl: int -
1- THE EXTERNAL FEATURES Lory ldall -

Examine a living toad and notice that it is

characterized by the following features :

The body consists of : head, trunk, and four
limbs. There is no sharp distinction between
the head and the trunk. No distinct neck
region.

The body surface is rough due to the pres-
ence of certain warts. The colour of the skin
varies on the upper (dorsal) side according
to the animal habitat, while it is faint and

rather soft on the lower (ventral) side.

Also notice that the skin is moist and slimy
due to the presence of mucous glands.
Notice also, the regular movement of the
lower surface of the mouth (buecal) cavity,
up and down, which is one of the respirato-
ry processes in this animal.

Identify, two pulsating lymph hearts in the
living toad, one on either side of the uros-
tyle; the posterior most part of the animal.

Examine the specimen after being anaesthe-
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tized by one of the two following methods:

A) Pin the tip of the needle in the dorsal side
between the end of the head and the first
part of the trunk to stop the activity of the
central nervous system.

B) Put the animal in a closed container con-

taining a piece of cotton wetted with a nar-

cotic material such as ether or chloroform.
* The Head

The head is triangular in shape, being dor-

soventrally compressed. The head bears the
following structures :

- A wide terminal mouth opening.

- Two external nares (nostrils) above the an-
terior tip of the head.

A large protruding eye, on either side of the
head. Each eye has an upper thick immoy-
able eyelid, a lower thin transparent mova-
ble eyelid and a nictitating membrane.

Notice that the iris has a golden colour, and in its
centre is the eye-pupil.

Behind the eye lies a dark flattened circular
ear drum (tympanic membrane) covering
the middle ear.

Notice the presence of the parotoid gland
which is represented by an elevated area
just behind each ear drum. When this gland
is squeezed by a blunt forceps, it exudes a
viscid milky substance, but care must be
taken to keep your eyes away from this
harmful material.

- In males, the subgular (the outer lower area
of the mouth cavity) area is black due to the
presence of two vocal sacs, but it is whitish
in females, By this feature, we can differen-
tiate externally between the two sexes.
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* The Trunk

The trunk of the toad is short and compact,
tapering off posteriorly in the position of the
urostyle (the end of the vertebral column). Ob-

serve the following structures :

- The cloacal opening at the posterior extremi-
ty of the trunk.

- One pair of pentadactyle fore limbs . Each
* limb consists of an upper arm (brachium),
fore arm (antebrachium) , and hand
(manus).The manus is formed of the wrist
(carpus) , palm (metacarpus) and 4 fingers
(digits) .

- Notice the presence of two small horny pads
on the ventral side of each hand (weaken the

shock on alighting on the leaping).

- One pair of pentadactyle hind limbs which

are much longer than the fore limbs and are
adapted for leaping. Each limb consists of
three parts, the thigh (femur), the shank
(crus) , and foot (pes). The pes is distin.
guished into ankle (tarsus), sole
(metatarsus), and five toes (digits). The
toes are connected by a broad thin web that
helps in swimming while the toad is found
in water. Besides, vestigial thumb (calcar)
or prehallux is present,

2 - THE BUCCOPHARYNGEAL
CAVITY

g3l »
sy Ui Sl B s gay o
bia 3 € il 3 panll Blg) Jameanll Lakis
st e B b by B L O

W il e L Tz Gz patl s —
. t..io,-ﬂ Ll

0pSayy . ol Trsbes 2l GBI e s —
b h ey sl B e Gl S
eLID A |1y (aadl) g pdalt g hyi
Laply dl oy foal o Ll LSy . My

éﬁ.ﬂ SE e N ugalay 3y b LisN —
OB e claaall i )y S e
G RS WA

o ol Lo Ll LA OB s ey ~
i dghend Gk ¢ iU GLEY 0 Yy st
Sy il sl W e Gl IS 080y
L S s N e S = T TRy S L
& A Gl sy W Gy dlaze il
Laf LY ol 2o aiall oy die pyalt Lbes
JJ,IU_HIW#_;,_,-L.’ C"“T’)’U
el

sl ol g - ¥
spp gy il ) gadl g pam s (S

- Open the mouth and place a matchstick be- Sl - ol d Q__-_..-L.*II VR I
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- Notice the following : : ujﬁ L &Y
- There is no separation between the buccal . p“U‘J P St N 2 T T
and pharyngeal cavities.
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- In the floor of the buccal cavity a slimy and
rather long tongue is attached by its anterior
end to the anterior tip of the lower jaw. It
can be everted and protruded outside to ena-

ble catching of the preys.

- Two internal nares at the internal anterior

end of the upper jaw .

- Two openings of Eustachian tubes, one cn
each side of the mouth cavity, in the region
of articulation of the upper and lower jaws.
Each opening leads to the outer ear drum or
tympanic membrane. When this opening is
pierced by a pin or needle it will pass out

through the ear drum.

- No teeth are found on the jaws.

- Pull the tongue outside to observe the pres-
ence of a slit like op'ening "the glottis" lead-
ing to a small prominent respiratory cham-
ber {the laryngotracheal chamber). This
chamber is guarded by two small pieces of
cartilages (the arytenoid cartilages), one on
either side of this chamber.
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oesophagus (the oesophageal opening) .

- Notice the presence of the protruding floor

of the two eye-balls.
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3- THE MUSCULAR SYSTEM

- Place the toad on its back in the dissecting
dish and fasten the fore and hind limbs by
pins, being directed forwards in the fore
limbs and backwards in the hind limbs, to
make sure that the toad will remain fixed
during dissection and examination,

- Cover the animal body completely with
water.

- Hold the posterior tip of the skin with the
forceps by your left hand in the region of
cloaca (point B as shown in figure). Cut
through the skin with the scissors in the
midventral line to the anterior tip of the

lower jaw B 5 A (Fig. A).

- Cut the skin along the fore limbs to their

ends (C — D), and (C —» D", and along

the hind limbs also to their ends (B — E,
and B - E).

- Pull the skin and separate it from the under-
lying muscles by a sharp scalpel. Held the
inner edge of either flaps of the cut skin and
separate it carefully from the undeglying
muscles and fix them by outwardly directed
pins fastened to its anterior and posterior
parts.

Examination of the ventral muscles :

To distinguish these muscles from each
other it is much preferable to use toads kept in
70-80% alcoho] for about half an hour, before
dissection.

Notice that these muscles include the fol-
lowing categories.
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A) Muscles of the lower jaw :

* A small single anterior intermandibularis.

* Two posterior intermandibularis muscles
extending transversally behind the previous
muscle.

B) Thoracic muscles ;

There are three sets of pectoral muscles on
each side :

* Anterior pectoralis
* Middle pectoralis

* A large fan - shaped posterior pectoralis,
with posterior broad end.

Notice that the xiphoid cartilage lies me-
dially between the posterior and middle pector-
alis muscles.

C) Abdominal muscles :

* Two internal muscles extending just behind
the xiphoid cartilage to the posterior end of the
animal, the rectus abdominus. Between the in-
ternal edges of the two muscles is a white Jon-
gitudinal line, the linea alba. Each muscle is
marked transversally into 4 distinct regions by
3 wavy horizontal lines (tendinous intersec-
tions).

* An obliquus externus muscle runs laterally
on either side of the abdomen with its muscle

fibers running in an oblique manner.

D) Muscles of the hind limbs :

Thigh muscles eomprise the following ones

from outside inwards :
- Vastus internus

- Adductor longus

- Sartorius, characterized by its ribbon-like
appearance.

- Adductor magnus.

- Gracilis major
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- Gracilis minor

- Cutaneo-cruralis, present mostly between

the thigh and the skin in the form of fine fi-
bres stretched on the neighboring parts of
the skin .

Shank muscles, also from outside inwards

include :

- Tibialis anticus

- Extensor cruris brevis

- Tibialis posticus

- Gastrocnemius, with its middle part marked-
ly swollen forming what is known as the
belly of the muscle. Its end extends as a

tough elastic part called Achilles tendon ,
attached to the digits of the foot.
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4 - THE GENERAL VISCERA

Dissecting Procedure :

Pin the toad on its dorsal side in the dis-
secting dish and dissect the skin as before. Ob-
serve the anterior abdominal vein lying in the
middle of the posterior portion of the abdomi-
nal wall. Make two small incisions through the
posterior part of the abdominal muscles on ei-
ther side of the anterior abdominal vein. Cut
anteriorly on both sides till the anterior end of
the vein, thus leaving a small strip of muscles
to which the vein is attached underneath. Tie
the strip at its anterior and posterior ends and
cut in between. Remove the lateral flaps of the
abdominal muscles. Cut through the middle of
the pectoral girdle and pull the fore limbs
apart from each other and pin them again, thus
exposing the heart. Cut vertically through the
middle of the pelvic girdle (symphysis pubis)
with a sharp scalpel, taking care not to irjure

the underlying organs. Pull the two hind limbs
apart to expose the cloaca, and pin them again

in their new position.Wash and add new water.

Examine the general viscera to notice the
following parts : The two lungs, the heart
enclosed in a thin membrane (pericardium),
liver, gall bladder, stomach, intestine,
kidneys, fat bodies, the gonads (testes or
ovaries) and the urinary bladder.
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How to set free the anterior abdominal vein from the muscles
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5- THE DIGESTIVE SYSTEM

Proceed in dissection exactly following the
same steps as those of the general viscera. Cut
gently through the mesenteries attaching the

coils of the small intestine together.

Observe the following structures :

The oesophagus, a small muscular tube ex-
tending from the oesophageal opening in the
buccopharyngeal cavity.

- The stomach, is a thick - walled, slightly di-
lated portion of the alimentary tube, distin-
guished into a rather wide anterior cardiac
portion near the cesophagus and a narrower
posterior pyloric ‘portion leading to the in-

testine,

The duodenum, represents the anterior part
of the intestine and forms a U-shaped loop
with the stomach, in which the hepato-

pancreatic dact opens .

The ileum, a long, much coiled tube, follow-

ing the ducdenum.

The large intestine (rectum), a distinctly
short, wide and straight tube ending by the
cloaca which opens to the exterior by the

cloacal opening .

- The pancreas is creamy in colour, lying be-

tween the stomach and the duodenum.

The liver is a large dark red bilobed organ.
The left lobe is larger than the right one and
is deeply clefted. The two lobes are con-
nected together by a small sheet of liver tis-

sue, the isthmus .
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- The gall bladder,is situated posterior to
the isthmus, close to the right lobe. Notice the
presence of two fine short hepatic ducts one
from each Jobe, and a third one (the cystic
duct). The three ducts unite together forming a
common hepatic duct extending in the pan-
creas, It receives a small pancreatic duct form-
ing a small hepatopancreatic duct which
opens at the beginning of the duodenum.
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6- THE URINOGENITAL SYSTEM

Dissect the toad as before, exposing the
general viscera. Tie the rectum near its con-
nection with the ilevm, and cut it in front of the
tie. Pin down the cut end of the rectum. Re-
move the whole digestive system. Expose the

cloaca as before.

Examine the urinogenital system and notice

the following :

- The kidneys, are two elongatcd reddish
brown compact bodies with an even outer bor-
der and a lobulated inner one. Observe the ad-
renal bodies which consist of small patches of
yellow lissue lying on the inner ventral surface
of the kidneys, representing the adrenal or su-
prarenal gland. Each kidney is surrounded by
a large lymph space, the cisterna magna. It is
limited externally by a thin membrane which
separates this cavity from the general body
cavity (coelom).

- The Wolffian duct, 2 narrow tube, ex-
tending along the outer side of each kidney and
opens on the dorsal side of the cloaca.

Notice that in the male, the posterior part
of the wolffian duct enlarges to form the semi-
nal vesicle. Both ducts narrow again, run side
by side in the median line and open separately
on the dorsal side of the cloaca.

- In both sexes, the urinary bladder is bi-
lobed, membranous sac, connected to the dor-
sal body wall by thin mesenteries and opens
into the ventral side of the cloaca.

In the male notice the following :

The testis is an elongated yellowish white
body extending near the inner border of the

-35.
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corresponding kidney, being connected (o it by ot dzay il ¢ el Ggless 4o 33, Lk L
a thin membrane (the mesorchium) . Notice  Jazs (joluall 16551) 2o 3 pine el €0 = £)
the presence of 4-5 fine tubules, the vasa effe- . S u‘ll ipadl e plh Sl LIS
rentia extending from the testis to the kidney

across the mesorchium to carry the sperms

from the testis to the kidney.

Thus, the Wollfian duct acts as a urino- oo s sl o IS ST (g WY Jasy -
genital duct conveying both urine and sperms. ' Tl e Gpld Ul ety IS
- Each testis is connected anteriorly to yellow- il r‘__,'_§i| o e yenn ¢ Lyaddl PL"*M -

ish finger - like projections, the fat -bodies. Sy 2] u‘\‘iﬂ w22 K L, |
At the base of the fat - bodies, there is a ST S U P UM V2T
small reddish strueture, Bidder's organ. L )'44 goas)

In the Female notice the presenee of : s N S oy LY w‘.‘nﬁl d» 4

- The ovary is paired and oecupies the same o) oS e 0 L Js u,i,” ¢ Wladl -
position as the testis. Its size and eolour ol ate o e s b8 e 8Ky L
vary according to the breeding seasons; in aeal, C"’J'“ i - s F“‘J‘“ il
spring and summer periods, it is large in S ) ' .

S 348 34y O ’J""r'*""“m: PRIV
2 3 G O s g ol s b
ence of extensive numbers of dark ova. In T Tr».!q - f;; o
. . . . o @ A | adl 0,55 (542t
the hibemating season it appears as a small - O sl ol i rll 0,55 28

sized yellowish organ.

size and blackish in colour due to the pres-

- Each ovary s connected to the correspond- 4 Al LS L Bl e S ey
ing kidney by thin mesenteries, the meso- - o gy (L
varium.

- The oviducts, two tightly coiled tubes ex- bVl (s ddcds 2yl sl el -
tending forwards near the exterior side of Lnad Ty gl Js sy il Gyl
the kidneys to most pari of the body eavity. W s A a2 8 UJL.‘JI el o2 S

- Try to follow their anterior most ends in the A Jpn s gaedl o GpSa il i g
form of two funnel-shaped internal open- o OULAN Az A2 s i ad J.U.,ﬁ L_‘.11 AW
ings at the bases of the anterior ends of the . .. ) Lo } )
lungs. The posterior end of each oviduet is M bncd i Lgiled S ‘f“"’“’ )
swollen forming a membranous ovisac. The - gl ol gl B3 e
two ovisacs end by two short narrow tubes
which join togethér at a common opening
on the dorsal side of the cloaea. , .

- Also, notice the presence of the fat - bodies i) gk gk Lanl CL-"'M = Laf Y -
and vestigial Bidder's organ attached (o the © Al Gl bW Bl 2 e (oo
anterior edge of the mesovarium.
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7- THE CIRCULATORY SYSTEM

It consists essentially of :

A - The heart.

B - The venous system (portal and proper)
C - The arterial system.

A - The Heart:

The heart is roughly pear - shaped, and it
as well as the roots of the large vessels con-
nected to it, are completely surrounded by a

membranous coat, the pericardium,
The heart is 5-chambered and consists of ;
- A thin - walled sinus venosus lying dorsally.

- The left and right atria or auricles laying an-
teriorly, with thin muscular walls,

A conical thick - walled ventricle ]ying pos-

teriorly, and has thick muscular walls.

- A short wbular truncus arteriosus extending
along the ventral side of the right auricle.

- Notice the presence of a fat belt between the
two auricles and the ventricle.

The Internal Structure of the Heart :

For the convenience of examining the in-
ternal structure of the heart reference is made
to the dissection of the heart of sheep at the
end of the chapter on the rabbit,

B- The Venous System :

- Veins - in general - are easily detected by
their dark red colour due to their thin walls
compared to the arteries which have thick

muscular walls.

- Unlike the great majority of vertebrate types,
two kinds of venous systems are found in
the toad :

-38-

39t i -

Tt Aty 8 gttt O)gﬁ.;

(Jrolly D s et — o
) Sl

o i JSE g ol
LoV Aelys ot apmgy L S e il
A O 8D Jpald) a5, i 4 Aadl 4yl
ez ad B 0,5
| s W el W e AR 0,55
Rl Dl e iy S0 i gyl ot
c ot o G gy Al
Upaie Ol Loy ¢ € mangly 1) OLdY -
Lagin JSy it o oS gl 0,0 el
C 5P e o
ey ety AN r (A e gay ol -
- et sl
ol gl o o Gias Gyl o gl bl g A -
v oW N
e e Y Lad s f‘)’ apry LY
SO PNV g

St = Al Lt ST e Wy
Up P Lais sporgll Ugl (i ety Slact
' -,V el L

: G'b-)}“ )LG-L‘ -

Ledy apdor B v pyaall oy o B jas -
Lhadl podl ols 2 4l ST s
a0yl i

AV RN e padt n alaall LI Mgy~

ety et () ey iall oy M el OB
‘lea



- The venous system proper.
- The venous portal system.

* The venous system proper

Pin the toad and dissect the skin as usual,
but take care not to pull the skin covering the
thorax or to use the scalpel for releasing the
skin from the abdominal wall of that region, so
that not to damage the musculocutaneous
vein. Expose this vein by cutting the posterior
pectoralis muscle at its anterior narrow part,
then gently pull the muscle upwards freeing it
from any connection with the veins below. The
musculocutaneous vein and its junction with
the brachial vein will be exposed. Now open
the abdominal mus;ular wall, tie the anterior

- abdominal vein and cut it as before. Remove
the pericardium. Remove the alimentary canal

from oesophagus to rectum.

There are 2 large anterior venae cavae

(right and left) and a posterior vena cava,

To observe these veins lift the tip of the ventri-
cle upwards to observe the connection of

these veins with the sinus venosus.

- The right and left antcrior venae cavae
opening into the right and left angles of the

sinus venosus.

- On either side, the left anterior vena cava
receives the following 3 veins from in front
backwards :

1. External jugular vein formed of :

a. Lingual vein from the tongue.
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b. Fasciomandibular vein from the lower
jaw.
2. Innominate vein formed of :
a, Subscapular vein from the dorsolateral
pectoral region.
b. Internal jugular vein, collects biood
from the brain,
. Subclavian vein formed of :
a. Brachial vein from the fore limb.
b. Musculo-cutaneous vein from the skin
and anterior muscles.

« The posterior vena cava :

It extends between the two kidneys and
opens into the posterior end of the sinus ve-

nosus. It is formed of the following :

a. Renal velns : four or five in number from

each kidnoey.
b. Genital

(spermatic from the testis or ovarian in

velns : two small veias
case of the ovary). The first one unites with
the first renal vein and the second one with
the renal vein lying anterior to the last one.

After the posterior vena cava pierces the

isthmus of the liver, it receives a short trunk
on either side the hepatic vein collecting
blood from the liver.

- Besides, the venous system includes two

small pulmonary veins, one from each
lung. They unite together forming a smail
vein which opens into the posterior part of
the left auricle carrying oxygenated blood
from the lungs,

* The Venous Portal System :

Dissect the toad as you did before leaving
the anterior abdominal vein. Pull the two
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ends of the two rectus abdominis muscles to
separate them from the underlying parts Lo no-
tice the two pelvic veins. Hold the most poste-
rior end of the rectus abdominis muscle by the
forceps and cut it by the tips of the scissors.
Remove the pericardium around the heart. Re-
move the vastus internus muscle by cutting it
at its posterior end and separate it carefully
froin the adjacent muscles. Now the femoral
vein is exposed. Cut through the symphysis
pubis (as indicated before) to expose the sciatic
vein. Remove the cisterna magna and separate

the urinary bladder from the dorsal body wall.

The porital system has received his name
because it is formed of veins, each of which
starts with a number of fine blood capiliaries
which unite together forming such a vein. This
vein enters a body organ(kidney or liver only)
where it is divided into a number of small
branches. In the mean time another vein origi-
nates from either organs also by a number of
small boold capillaries carrying blood to the heart.

This system is constituted of two parts :

Renal portal system and hepatic portal
system

The renal portal system is formed of 2

femoral veins collecting blood from the hind
limb. It soon divides into two branches, an in-
ner one, the pelvic vein and an outer shorter
one, the external iliac vein.

The 1wo pelvic veins unite together to form the
anterior abdominal vein which receives at its be-
genning a small vesical vein from the urinary blad-
der. Tt continues anteriorly receiving the parietal
veins which collect blood from the dorsal body wall
- This vein ends at the posterior edge of the isth-
mus. . Notice that the panietal veins are cut off dur-
ing the separation of the anterior abdominal vein
from the rectus abdominis muscle.
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The external iliac vein receives the sciatic
vein collecting blood from the dorsal side of
the thigh. Then the two veins (external Hiac
and sciatic) unite together forming the renal
portal vein \thch extends along the outer sur-
face of the kidney. It receives 4-5 dorso - lum-
bar velns collecting blood from the lumbar re-
gion (the hind part of the body).

The hepatic portal system js formed
mainly of the hepatic portal vein. This vein is
produced by a number of small veins collect-
ing blood from the stomach (the gastric vein),
the spleen (the splenic) and the intestinal vein
from the intestine and mesenteries. The hepatic
portal veinsextends throughout the length of
the pancreas and after that it unites with the an-

terior end of the anterior abdominal vein form-
ing a short trunk which divides into three small
branches, one goes to the right lobe and two
other ones enter the left lobe of the liver.

C- The Arterial System :

Dissect the toad, tie and cut the anterior
abdominal vein as usual. Remove the pericar-

dium. Shift the alimentary canal to the left-
hand side and pin it. Tie the left anterior vena
cava near the sinus venosus and then remove it
with its branches to expose the arteries which
are deeply situated.

Follow the truncus arteriosus forwards,
and notice that before it leaves the pericardium
it divides into two main trunks, one to the right
and the other to the left side of the body. Each
trunk consists of 3 arches :

1. Carotid arch : This arch is in turn - divided
into two small arteries :

a. Lingual artery carrying blood to the floor of
the mouth and the tongue.

b. Internal carotid artery runs forwards to
the brain. It possesses at its base a swollen
part called carotid labyrinth.
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2 . Systemic arch : This arch curves outwards
and backwards to the dorsal side of the body
cavity, where the two arches unite together
forming a single dorsal aorta which ex-
tends between the two kidneys and then di-
vides into two iliac arteries, one to each

hind limb.
From either side of the arch arise :

a. The occipitovertebral artery which divides
into the occipital artery to the posterior re-
gion of the skull, and the vertebral artery

to the vertebral column.

b. The subclavian artery is given off to the

fore limb.

c. The oesophageél artery is single and de-
rived from the left systemic arch only to the
oesophagus (pull the oesophagus to the left

side to see it).
At the junction of the two systemic arches, and
point of origin of the dorsal aorta, extends the coeli-

aco mesenteric artery which divides into :

The coeliac artery which supplies the stom-

ach, intestine, pancreas, and liver,

- The mesenteric artery supplies the small
and large intestines, the spleen as well as

the mesenteries.

The dorsal aorta gives off a number of urin-
ogenital artcries. Renal arteries pass to the
kidneys, gonadal arteries (spermatic or
ovarian artery) to the gonads and fat body
artery to fat bodies.

3. Pulmo-cutaneous arch : This arch bifur-
cates into : Pulmonary artery to the lung.

Cutaneous artery to the skin.
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8- THE RESPIRATORY SYSTEM AND
THE HYOID APPARATUS

The respiratory system consists of the fol-
lowing essential parts.

The Larynx :

You have already noticed during the exam-
ination of the buccopharyngeal cavity, the
presence of a prominent body in the posterior
part of the floor of this cavity. This structure is
known as the laryngotracheal chamber

(larynx). It has a narrow longitudinal slit-like

opening, the glottis. The laryngotracheal
chamber is lying between the two posterior
cornua of the hyoid apparatus which will be
thereafter described.

- paired arytenoid cartilages one on ei-
ther side of the glottis.

- A ring-like {(cricoid cartilage) found at
base of this chamber, from which arise a pair
of pulmonary processes, projecting into the
base of the two lungs.

The vocal cords : To see these 2 cords, c1?
and open vertically the laryngotracheal cham-
ber.

- There are 2 thick cords extending trans-
versally, by the vibration of which , the croak
of the toad is produced. In males, a white and
large cartilaginous ball is attached to each vo-

cal cord. 1t is much smaller in females than in
males.

The Hyoid Apparatus :

To observe this structure remove the skin
and muscles of the lower jaw. 1t consists of the
hyeid body, anterior and posterior cornua,
alary processes, and posterolateral
processes.

The Lungs :

- At each side of the laryngotracheal cham-
ber a lung is located, which is a reddish spongy
structure. The wall of the lung is thin only
slightly muscular, and supplied with many ca-
pillaries. Internally, it is distinguished into
small chambers or alveoli .
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9- THE NERVOUS SYSTEM

The nervous system is composed of :

1 . The central nervous system which
consists of the brain and the spinal cord.

2 . The peripheral nervous system which
comprises the cerebral nerves extending from

the brain and the spinal nerves from the spinal

cord.
3 . The autonomic nervous
(sympathetic) system.

The Central Nervous System
The Brain ( dorsal side) :

Lay a toad that has been preserved in for-
malin, on its ventral side, with its baek up-
wards, and pin it firmly in the dissecting dish.
To remove the skin of the head make trans-
verse cut at the end of the head and thea take
away the whole skin in this area. Put the scal-
pel over the longitudinal median line and press
gently till the roof of the skull (cranium)is cut
open. Remove the bones from the roof of the
cranium and cut them off. The dorsal side of
the brain is thus exposed.

Examine the brain from the dorsal surface
and identify the following 3 major parts :

- The fore - brain , The mid - brain , The
hind - brain .

- The Fore-brain :

This part comprises mainly : the Olfactory
lobes, cerebral hemispheres, and thalamen-
cephalon.

- The olfactory lobes are relatively small
club-shaped bodies.

- Both cerebral hemispheres are triangu-
lar lobes, they are separated from each other by

amedian fissure.
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- The thalamencephalon is narrow part
and bears the pineal body (epiphysis).

The Mid-brain :

This part is composed mainly of two optic
lobes which are well developed and take the
form of two rounded swellings lying on the
dorsal side of the brain.

The Hind-brain :

- This region includes the cerebellum and
medulla oblongata.

- The cerebellum is a narrow band situated
behind the optic lobes.

- The medulla oblongata is a short, thick
region merging without distinct boundary with

the spinal cord.

- The cerebral cavities (ventricles) : There
are four cavilies found in certain parts of the
brain, comprising the following : two lateral
ventricles within the two cerebral hemi-
spheres. A third ventricle lies in the thalamen-
cephalon. The fourth ventricle is found in the

medutlia oblongata.
The Brain (ventral side) :

Cut the roots of the cranial nerves to separ-
ate the brain from the bones of the skull. Insert
a fine scalpel below the brain, then transfer the
whole brain to a petri-dish on its dorsal side,
Examine the brain from the ventral side and
identify the folowing structures :

- The fore-brain : cerebral hemispheres
- olfactory lobes - infundibulum - thalamen-

cephalon - pituitary gland - optic chiasma.

- The mid-brain : two optic lobes-crura

cerebri.

- The hind-brain : the cerebellum-

medulla oblongata.
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The Cranial Nerves :

These include ten pairs of nerves, which
pass through certain foramina in the skull
walls. These are :

1. Olfactory : a sensory nerve extends
from the olfactory lobe to the olfactory epithe-
lium.

IT. Optic : a sensory nerve from the poste-
rior end of the fore-brain. The two nerves cross
cach other forming the optic chiasma. They
supply the eyes.

III. Ocufomotor : a motor nerve from the
mid brain to the external eye muscles.

V. Trochlear : a motor nerve from the
medulla oblongata to the superior oblique mus-
cle of the eye.

V. Trigeminal : a three-branched motor
nerve innervating the muscles of the upper and
lower jaws.

VI. Abducens : a motor nerve innervating
the posterior rectus muscle of the eye.

VIL. Facial : inncrvating the scalp face,
roof of the mouth and salivary glands.

VIII. Auditory : a sensory nerve innervat-
ing the inner ear.

IX. Glossopharyngeal : innervates the

tongue and pharynx.

X. Yagus : extends in many internal or-
gans such as, heart , lungs, and stomach.

The Spinal Nerves and The Sympathetic
Nervous System

Dissect the toad in the usual way. Remove
carefully the general viscera, the heart, the
lungs, alimentary canal, kidneys, reproductive
organs and cisterna magna in order to expose
the spinal nerves and the sympathetic chain.
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These nerves extend from the spinal cord
and pass out through inter-vertebral foramina.
They include the following :

- The hypoglossal nerve (first spinal)
originates from the spinal cord between the
first and the second vertebrac and runs for-
wards underneath the hyoid muscles to the
tongue.

- The brachial nerve (second spinal) is
very large and leaves the spinal cord between
the second and third vertebrae and runs to-
wards the fore-arm.

~ The third spinal nerve leaves the spinal
cord between the third and the fourth verte-
brae. Notice, the brachial plexus is formed by
fusion of the second and third spinal nerves to
supply the shoulder muscles.

- The fourth, fifth, and sixth spinal
nerves extend between the successive verte-
brae. They are small nerves supplying the mus-
culature and skin of the body wall.

- The seventh, eighth and ninth spinal
nerves are much larger and together form the
sciatic plexus (sacral plexus).

Beyond the plexus is a large sciatic nerve
which runs down the thigh,

- The tenth spinal nerve (coccygeal
nerve) is very much smaller than the others; it
emerges through a small foramen in the uros-
tyle near its anterior end. It gives fine branches
to the bladder and cloaca, and also contributes
by a small branch to the sciatic plexus.

The Sympathetic Nervous System

This system consists of 2 longitudinal chains
(sympathetic chains) of nervous tissue lying on ei-
ther side of the vertebral column. Each chain car-
ries ten swellings; the nerve ganglia (lateral gan-
glia) or sympathetic ganglia. Each ganglion
connects with the corresponding spinal nerve by a
short nerve known as the ramus communicans,
From these ganglia, nerves are given to the viscera
and blood vessels.
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10 - THE SKELETAL SYSTEM

Preparation of the skeleton : Dissect the
toad to remove all the internal organs, leaving
the pectoral girdle intact and also remove the
whole skin.

- Put the toad in boiling water for a few
minutes, then remove all the muscles leaving

the bones only.
- Let the skeletal parts to dry and then put

them in a sufficient amount of HyO, to make
the bones clean and bright and ready for exam-
ination.

As in all vertebrates, the toad skeleton con-
sists of two chief parts : (a) the axial skeleton
comprising the skull, vertebral column and
sternum (b) the appendicular skeleton, in-
cluding‘ the limbs and their supporting parts,
the girdles.
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The Axial Skeleton

It includes the skull , vertebral column and
sternum

I - The skull

- It is formed of two symmetrical halves
and can be most conveniently considered under
the following items :

1 . The cranium (brain box) enclosing the
brain.

2 . The sense capsules (olfactory, optic
and auditory).

3. The jaws.

4 . The hyoid apparatus,

Examine the dorsal surface of the skull to
notice the following :

The median bones :

- The frontal bones meet in the middle
line of the roof of the cranium.

- Nasal, a broad triangular bon€ covering
the olfactory capsule from above.

- Premaxilla, a small bone.

- Septoquillary, a small bone lying near
the edge of the nasal

Notice the following bones on the outer
border :

- Quadrate bone, a small cartilaginous

bone attached to a hammer-shaped bone,

the squamosal and also jointed with the

quadratojugal.

- Maxilla, an outer large bone following
the premaxilla.

The Occipital Ring :

This is a ring of bones at the hinder most
part of the skull, comprised of :
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- Two occipital condyles which are two
prominent swellings one on either side of a
wide opening, the foramen magnum through
which the first part of the spinal cord passes to
continue its path inside the vertebral colmun.

- Two exoccipital bones near the occipital

condyles .

Note, the prootic bone encloses the mem-
branous labyrinth of the inner ear, and lying at

some distance from the occipit»' condvle.

The Ventral View :

Now turn the skull to show the bones of
the ventral side which were not seen from the

dorsal view.
The median bones :

- Parasphenoid, 2 single median, inverted
T-shaped bone lying at the floor of the fron-
tals.

- Sphenethmoid, a single median, box-
shaped bone lying posterior 1o the vomers.

- VYomer, a small bone lying ventral to the

nasal.

- Palatine, a slender bone extending trans-
versely from the sphenethmoid to the outer
edge of the skull, forming the anterior edge of
the orbit.

- Pterygoid, inverted Y-shaped bone. Iis
anterior process is attached to the maxilla and
forms the outer border of the orbit. The cuter
posterior arm is attached to the quadrate and
the inner to the parasphenoid.

Notice that the outer margin of the skull
consists of quadrate, quadratcjugal, maxilla
and premaxilla. (as seen from the dorsal side).
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The Lower Jaw ;

It is formed of two halves (rami) (sing . ra-
mus) each consists of mentomeckallan, den-
tary and angulosplenial bones. The two
halves meet anteriorly at the symphysis men-
tis. It sould be noted that the teeth are entirely
absent from the maculated toad.

The Hyoid Apparatus

You studied this apparatus which serves to
support the lower part of the mouth cavity. It
was described before in the respiratory system.

II - The Vertebral Column

- It consists of nine vertebrae, at the hin-
der end of which is found a slender shaft of
bone termed the urostyle.

- The first vertebra articulates aneriorly
with the skull while thie last (9th) articulates
with the urostyle.

- The vertebrae from 2nd to 8th are all

alike and are known as normal vertebrae.

The Norma! Vertebra (2nd-8th) f:o_nsisted
of :

- A cylindrical centrum . The centrum is
concave in front and convex behind
(procoelus) surrounded by a neural arch car-
rying a small median dorsal process, the neu-
ral spine. Thus enclosing the neural foramen.
From the base of the centrum two laterally di-
rected transverse processes project.

There are two pairs of processes :

- The anterior Prezygapophyses which

face upwards and slightly inwards.

- Postzygapophyses, which face down-
wards and slightly outwards.Note that the post-
zygapophysis of one centrum overlaps the pre-

zygapophysis of the one behind,
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- The First Vertebra (Atlas) consists of :

The centrum is very much reduced, and
possesses paired concave depressions in front
{condylar facets) into which the 2 occipital
condyles of the skull fit and articulate. This
does not possess prezygapophyses or trans-
verse processes but there are two small postzy-
gapophyses.

The Ninth (Sacral) Vertebra

- The centrum has convex end on its pos-
terior face, and 2 rounded knobs (convexities)

for the articulation with the urostyle.

The transverse processes are wing-
shaped. At their outer edges the long ilium of
the pelvic girdle is firmly attached by certain
ligaments. Notice the presence of two small
prezygapophyses.

The Urostyle :

Is a single bone shaft and articulates.with
the sacral vertebra by two concave def)réssions
on its anterior face. The neural foramen leads
to the neural canal in l“'rhich the terminal end of
the spinal cord is lodged. The urostyle has also
two foramina, one on either side, for the
passage of the 10th spinal nerve. A ridge or
spine extends along the dorsal side of the
urostyle.

111 - The Sternum

It is closely connected posteriorly to the
midventral part of the pectoral girdle and is
formed of : Xiphisternum, closely associates

with the posterior edges of the two epicora-

coids. Xiphoid cartilage, a median circular

plate.
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The Appendicular Skeleton

It includes the girdles and the limbs .

The pectoral girdle :

- It is a U-shaped frame work around the
thorax that shelters the organs within the tho-
racic cavity and supports the fore limbs, Each
half loop consists of the following :

- Two epicoracoids overlaping in the mid-
ventral line.

- At the point of meeting of the scapula,
coracoid, and epicoracoid there is a shallow
depression {glenoid cavity) in which the head
of the humerus articulates. The scapula pro-
jects forwards where it meets the clavicle,
forming the acromion process .

- The epicoracoid, coracoid and clavicle
enclosing the coracoid foramen.
- The suprascapula articulates with the

scapula and bends upwards to the dorsal side.

Banes of the fore limb :

- The skeleton is made up of the humerus
(supporting the upper arm), the radio-ulna (the
fore-arm) and bones of the hand, the carpals,
metacarpals and the phalanges .

- The humerus consists of an elongated
shaft of bone expanded at its proximal end into
a round knob, the head, which fits into the
glenoid cavity. The shaft has a deltoid ridge
on its inner side. The trochlea extends around
the distal end of the humerus, and articulates
with the radio-ulna.

- Radio-ulna represents two fused bones,
which indicates the paired nature of the radio-
ulna. The ulna extends upwards forming the
olecranon process to articulate with the troch-
lea of the humerus .

- The Carpus consists of six carpal bones
arrangcd in two rows.

- The metacarpus is composed of 4 meta-
carpals and 4 digits.
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- The digits are four in number, formed of-
small bones ; the phalanges .

- Phalanges are thin bones and the
phalangeal formula is 02232
The pelvic girdle :

- It consists of two symmetrical halves.
Each half consists of 3 chief hones :

- The ilium, ischium, and pubis, which
meet in the region of a socket, the acetabulum
into which the head of the femur fits. The pu-
bis fuses with its fellow of the opposite side

forming the pubic symphysis .
Bones of the hind limb :

it consists of the femur supporting the
thigh, the tibia and fibula of the shank, the
tarsal bones of the ankle, the metatarsals and

phalanges.

- The femur is a long shaft with a reduced
ridge. At the proximal end, there is an obvious
rounded head while the distal end has two con-
dyles.

- The tibia and fibula are fused together
(tibiofibula). There is a longitudinal groove on
the shaft which indicates the paired nature of

the bone.

- The tarsus is made up of 4 bones ar-
ranged in 2 rows. The proximal tarsals are two
elongated bones, fused with each other by their
heads, forming the astragulus and calcan-
eum. The astragulus articulates with the tibia,
and the calcaneum articulates with the fibula.

- The metatarsals are 6 in number, five of
which are elongated and one is small and be-

longs to the calcar (prehallux).

- The phalangeal formula is 22343.
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