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Plasma

Definition .
When the formed elements are removed from blood, a straw
coloured liquid is left, which is called as plasma. .

Chemical composition or description of the substances in plasma

a) Water
i) . Liquid portion of blood constitutes about 91.5 % of plasma
i) 90 % of water, derived woB mcmoau:o: from G.I tract, 10 Qo

from cellular respiration.

Function
Acts as solvent & suspending medium for solid components of
blood & absorbs, transport & release heat. -

.

b)  Solutes
Constitute about 8.5 % of plasma.

32
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[)  Proteins e
a) Albumin - mB&_omemmBm protein, wm&coom by liver &
provides blood with viscosity, a factor related
to maintenance & regulation of blood pressure.
Also exeri considerable osmotic pressure to
maintain water balance between blood & tissue
. &regulate Eo.oa pressure.
b) Globulins - Protein group to which antibodies belong.
| Gamma globulins attack measles, hepatitis,
polio virus & tetanus bacterium.

) Fibrinogen ' - Produced by liver plays essential role in clotting.
1) Non - protein nitrogen (N - P - N) _
Substances contain nitrogen but are not protein. Represent

c&&&oia products of protein metabolism & are carried by blood to
organs of excretion. Include Urea, Uric Acid, Creatinine &

Ammonium salts.

)  Food substances -

Products of digestion passed into blood for distribution to all
body cells, which include Amino-acids (from proteins), Glucose QBS
carbohydrates), fatty acid & Glycerol (from fats) .

IV) Regulatory substances
Enzymes produced by body cells to catalyse chemical reactions,
Hormones produced by endocrine glands to regulate growth &

development of body.

‘<v Respiratory gases
Oxygen & carbon di oxide. O, is more closely associated with

Haemoglobin or R.B.C.s. CO, is more closely related with plasma.
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3. THUTY & SHWOT arit

Series

Development stages, maturation step.
Twc types

i) Piimary nodules
Situated in peripheral cortex. The lymphocytes are numerous.
Closely packed up & mostly in mature form in this nodule.

iiy  Secondary nodules

Situated in the central area of the gland. Lymphoid cells are
lesser in number & mostly in precursor forms (lymphoblasts)

Coliection of lymph

Lymph from various parts of the body is finally collected by
two main ducts i.e. - Thoracic & Rt. lymphatic duct which receive
lymph from left & right side of the body respectively.

Thoracic duct begin in abdomen at the level of 2nd lumbar
vertebra & ends at the junctions of subclavian & internal juguler
veins at the root of neck. | |

It is joined by left lymphatic duct, which receives lymph from
lower two extremities, left upper extremity & left mao of rama neck
& face.

Right lymphatic duct receives lymph from right side of head,
neck, face, Eon & :mE upper oxnt_Q

Lymph n:.n:_m:o:

Lymph flow is brought about by contraction of Iymph vessels.

Valves are helpful for onward one sided flow & @R<n=_m regurgitation.
Pressure difference also brings about lymph flow.

At the right side of the beginning of the lymph vessels, pressure
is 4 - 8 mm of H,O.
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At the end of thoracic duct, pressure _m 0-6 mmof HO.

Activity of body tissue also exerts Eomwﬁn on lymphatic vessels
& maintain the blood flow. Suction action of thorax is an important

factor. During inhalation, diaphragm descends & help.in lymphatic
circulation.
Rate of lymph flow = 1 to 1.5 ml/ min.
Factors on which flow depends |
i)  Increase in capillary pressure.
ii)  Increase in capillary permeability.
ili) Decrease in plasma colloidal osmotic pressure.

iv) Increase in tissue fluid proteins.

Composition of lymph

(Lymph is a modified tissue fluid)
i) water - 94 %
ii)  solid contents - 6 %

(protein, fat, sugar, urea, creatinine, chlorides, calcium)

Functions of lymphatic system

S. It acts as drainage of metabolites formed in the body.

2) It maintains the body fluids & blood volume.

3) It collects waste Emﬁn:m_ from tissues.

4) Lymph glands act as filtering agent. Help in anmosoo mechanism
against foreign bodies & bacteria.

5) It is a site of formation of lymphocytes.

6) Helpful in fat absorption & its carriage.

7) Through its reticulo-endothelial systcm, it has phagocytic properties

8) It forms gamma globulins, which are concerned with
immunological reactios. .

9) Though temporarily, it arrests the spread of malignant cells.
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1)  The small size & the great number of red cells are having
significance, because this makes available surface area very
large & thus facilitates rapid exchange of gases & other
materials between the cells & the plasma.

2) The absence of nucleus is also beneficial. Because it gives
biconcave shape & also makes room for more haemoglobin.

Um<m__ov.=m=n of R. B. C.s

i) __,.. nr.m m.EcJ..S

-Develop form the area vasculosa of the yolk sac. At first the
cells are nucleated. From the middle of the foetal life the nucleated
cells &.mm.vv@_mn form the peripheral circulation.

i)  From the middie foetal life to about a month before birth
The liver & spleen are the main sites of R. B. C. formation.

iiiy - After birth -

The bone marrow is the main site of erythrogenesis. At first all
bones take part but by 20th year almost all the long bones become
filled up with inactive yellow marrow & stop R. B. C. formation.

Only the upper ends of femur & humerus contain red marrow &
continue to form R.B.C.s. The vertebrae, the ribs & the flat bones
produce R.B.C. throughout the life.

, /\wﬁ__ of life

The average span is 120 days in man.
Fate of R.B.C.s
Cells grow senile. Change their shape & size. Throw out

processes. Cells are called as poikilocytes. Breakdown of cells release
" haemoglobin. How HB is disintegrated is shown in the adjacent fig.

56

w :mmsom_ozs

T

| o Choleglobin

Biliverdin
_ / ~ Urobilinogen
, Indirect
Haemosiderin Bilirubin
& Ferritin

Intestine

Stercobilinogen

b }

* Stercobilin Urobilin

: . Fate of the red blood corpuscles and haemoglobin.
| (zo\as_ R.B. C. count

Urobilinogen

'
()]

i) Adult male million / c. mm

ii)  Adult females
111) Infants

4.5 million/c. mm

"6 -7 million / c. mm

K iv) Foetus 7-8 million/c. mm

w hysiological variations

i)  Diurnal variation - Lowest in sleep,

maximum in the evening.

J

' i)  Muscular exercise - Temporarily rise in count.
iii)  Altitude - At higher altitude - count T
iv) High external temperature - count T

57

R

N
.

COCOCUCOUOLBOOOOOEEC

.

OO

00O

<

Ty
af



|,|J LS

65 ._ o . *s3n1p .0} anp =o:mom—.x8=~ o . . 8s A _Q

maonthu ATeuo10s ¢ SE@SEQ_ profokur ‘(suonjerado [eormg) _ . : _U

PWINEI], ‘Wing omﬁhoEouE AI[ SUONIPUOD JALIJUI UON .S _ : . . L o

surorpusddy ‘spuowmou ‘SHSuIUI ' M1 WOy pauLIog are *933 J[Iq ‘[003s ‘ounn Jo sjuswid snoues (1 -

wEE:oU w:::w:oh ‘ss90sqV ‘S[IOg oYI| suonosyul oy (2 A R .coﬁﬁun aseq proe ureyurely - (11 A

. ‘ _ u______no._uzoz a . ‘uodsuen 0D 2 afewwres ’g 10 _a_Eonwm. a Q
515034>00n217 [edi30joyled gH jo uojduny

L wmo) ; unis) [Inj je ‘Aoueudory (1A % WO Sy - qH jJo 2njeA feuuoN
e& 0S - Op sakooydwh - voo:EEo ¥ »ocﬁE Suunqg
wwo /0000 - woqmoN-8y (A . agro - SUIWEIA (A
J wmop .- juowopoxg (A | . - eumxoyy - SULI0puH (Al -
4 wmmop - pewnyy (W : suuiydiog (1t >
: _F _juno) - 9S1019% Iemosny (I 3[eqod ~
_m==6>o oﬁ ur umonwi { Aeppin _ . 7 osoueduew ‘1addod ‘w3 ¢l Areq - uoly - s[RI (I 3
\7%.: Hota % Surwopy - uoneweA exnulq (1 - sosnd 29 sueaq ‘sowngoy ‘synu ‘330 2
. :.:ou _n—Eo: Ul uonIeLeA _Gﬁuo_o_ub_m a . ‘Ysyy ‘Jeawr ued ‘yjrw Jurureuod 1A - surajoad ssepo isay (v oy
obiey ews o - | § - QH JO stsoyIuks oty A g
L 1 N _ - 10J AIeSSa00U $10J08, “MOLIEW UO] Y} UI DY oy SpIsui SI H @
o wor-9) - (%0e-S2) | qH 30 uopeuLIog )
-~ sajfoouopy ~ saplooydwiq h . . .
L . | ‘ M %Y - (woeey) wowsdid pamojos Supuieiuod uol;  (q D
%96 - (wqo[n) (ssopnojo)) wajoud odung (e o
%1-0  Gop-1)  (%01-00 s | 5
- sured om) Suimopjo .
idoseg  wydousog  pudoanan . o ) o] 110J Jo s3sIsu02 3 “urdjordowronyo o
: _ I N oo ES urqoj3ouroey SB paf[ed st poojq jo judwsid poy
uuu»u@_::u..u , o sarfoomueiy , uiqojGcuroey | Q
o R | : . — £
- (wup / spuesnoyjy 0| 03 9) . aduefeq uol urR)ulely (Al 2
O'TM "a0ueiq 3seq - PIOE UIRIUIRI  (IU | Q.
) uopeOYISSe)D) A_ poojq jo %ummOUwTw My GMSG_NE A: mu
P _ _ : 4 T o~
~ (s23£209n31) sajosndiod poojq oug\/ 0D » ‘O Aued "y gy - Liojenrdsoy (1 :
Bl 11 ke kipK ki , | '8y Jo stopuny -

BiRdi) 11k b BIbK bRYs R




¥. SIS I H TTAT TherTg

x.%ﬂﬂﬂﬂ@&ﬂg

‘ii)  Eosinophilia
Parasitic infections (Helminths, Filaria), Allergic diseases
(Cold, Asthama, Urticaria), Skin diseases (Scabies, Eczema)

fiiy  Basophilia
Chronic myeloid Leukaemia

iv)  Lymphocytosis
Infections (Whooping cough, Chronic infections. like T. B.),

Lymphoid Leukaemia _
v)  Monocytosis

" Infections (Malaria, ,.Hvﬁro&v, Monocytic Leukaemia
_.m___novoam - causes
1) Infections - Influenza, enteric mo<2,_5&mam
1) Severe Anaemia ‘
i) ?F:.~:3mo:... Starvations, Debility

1)} Difference in between RBCs & WBCs

RBC WBC

1 Contain Hb - Do net contain any Hb

ii Small in size Bigger in size

jii | Non ::o_.o_mﬁ.ma Nucleated living cells

iv | More in number . Less in number

v | Main function is ‘Main function is

oxygenation defense mechanism

vi | Only one variety Several varieties

-vii | Big life - span Shorter life - span
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IV)  Functions of WBC
i) >nn._~u soldiers - Phagocytosis.
What is wruonnou.w ? .

The neutrophils & monocytes o:m_:w foreign particles &
bacteria Neutrophils manufacture a trypsin like enzyme, with which
they digest the bacteria & dead tissue. So the dead tissue in an
inflammatory area becomes liquefied & "Pus” is formed.

ii) Antibody formation - _.v._:u__anmu. ,

Manpufacture 3 &7y fractions of serum globulin. Immune bodies
are associated with Gamma (¥ ) Globulin fraction.
iii)  Anti - histamine (Anti - allergic) function

Eosinophils Ew.an.r in Histamine. They fight against allergic
conditions o

iv)  Prevent intravascular clotting _
Basophils secrete mmmwmb which prevents intravascular clotting.

Blood platelets (Thrombocytes)

Non - nucleated, round or oval bodies, having various sizes.
Average size 2.5 micron. Average life is about 3 amwm. Total count 2,
50, 000 to 5, 00, 000/cu.mm (In ..ch.ﬁcam_, haemorrhage occurs beneath
the skin & mucous membrane & platelet count is found to be low.)

Functions o
Initiate blood clotting.

Repair capillary endoth=lium.
Speed up clot retraction.

Helps in haemostatic mechanism. -
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Process of clotting of blood
It consists of following three steps -
i) Vascular spasm.ii) Platelet plug formation. iii) Clotting.

i)>  Vascular spasm
Smoot muscles of blood vessel's walls contract immediately

after damage, which is called as vascular spasm. It reduces blood

loss.

fi)  Platelet plug formation

a)  When blood comes out, the platelets come into contact with
parts of a darhaged blood vessel (Platelet adhesion)

b) They disintegrate & liberate Thromboplastin (Certain amount
of Thromboplastin is also derived from the damaged tissues of
the ma:,ﬂmm. part) . This phase is called as platelet release
reaction. . R

¢) . Thromboplastin converts protbrombin into thrombin with the

help of of Ca.
| Thromboplastin + Prothrombin + Calcium ion — Thrombin
-d)  Thrombin interacts with fibrinogen .mon:msm fibrin
(This is the clot)
.::.635:. + Fibrinogen = _..:i: An_oc
<<_§. are coagulation factors ? . |

Clotting involves various chemicals known as coagulation

. factors. Total 12 factors are as follows -

Coagulation factor | Synonym
i Fibrinogen
ii _ Prothrombin
il Tissue factor (Thromboplastin)
t&

¥. S T T STEAT THETg

iv Ca _ -

v wnowooo_"ml: (Labile ?Q.o.& T

vii SPCA = serum prothrombin conversion factor

(Stable factor) _,

viii AHF = Anti haemophilic factor

ix ~ Christmas factor

X Stuart factor

Xi PTA = Plasma thromboplastin antecedent

Xii Hagemar: factor
- Xiil Fibrinase

Some more details
i)  Fibrinogen

Globulin in nature. present in plasma

) Prothrombin
_ Protein in nature. Present in plasma. Normal prothrombin time

is. 12 - 13 sec. It will be longer in deficiency of factor v or vii.
Prothrombin is manufactured in liver. Vit. K is essential for the
formation.
i)  Thromboplastin

Derived form two sources - Intrinsic in the plasma, Extrinsic
in the tissues . .
iv)  Antihaemophilic factor

in Haemophilia, due to absence of this factor, breakdown of
platelets & liberation of thromboplastin becomes difficult.
iv)  Christmas factor - )

This factor is essential for the formation of intrinsic

thromboplastin. A disease simulating Haemophilia is developed due
.\ 65
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the Rh agglutinogens are called as Rh positive (Rh +) . Those who do
not have Rh agglutinogens are called as Rh negative (Rh -)

Cn:Q of blood typing
¢ Blood transfusion _ e Certain blood diseases

o Paternity test o Anthropological studies

e Ethnological mE&oW
e Identification of blood stains in murder & other cases

What is erythroblastosis. _qos__w ?
If an Rh —ve female is wEvamzmﬁ& by an RH +ve male & the
foetus is Rh +ve, foetal Rh +ve mmm_:azom_onm may enter the maternal
blood via the placenta during delivery. Upon exposure to the foetal
Rh +ve mmm_csuommzm the mother will make anti Rh agglutinins. If .
- the female becomes pregnant again, her anti Rh - agglutinins will
cross Sm Emonﬁm into the foetal blood. If the foetus is Rh +ve,

rmaBo_ﬁ_o disease of the newborn will result, which is called as

erythroblastosis foetalis.

should be in the emergency bag.)

2)  Produce peripheral vasoconstriction, hence BP rises. This
fnction is cmo?_ in the :Euoﬂosm:\o shock.

3)  Eosinophil count is reduced hence used in the condition of .
Eosinophilia (Causes are — wuono?m_ asthma, allergy worms,
Tropical eosinophilia)

'4)  Muscular aciion is stimulated, hence used in bodyache and
backache.

5)  Counter mo:ro symptoms of stress.

6) Mental changes — Euphoria (Mental feeling of enjoyment)

7)  Promote the secretion of HC! in the stomach. Hence steroids
should not be used in the cases of 5@08992 nﬁﬂﬂmj ot

eplic ulcer
8 ey

x.m:munm_._ﬂﬁwm_ﬂqg

- Anti-inflammatory mo:o: :moa inR. > Qﬁﬁﬁ:mﬁo_m arthritis)

~ Action on nutrients .

Proteins — Steroids break down the tissue proteins.

Due to steroids, blood sugar level increases (Hence
contraindicated in diabetes mellitus)

Fats — Steroids increase the absorption of dietary fat (Hence
uncontrolled use of steroids may increase the obesity)

1
2)
3)
4)

5)

6)

7)

Note

Details of Adrenaline (Epinephrine)

Actions of Adrenaline

Systolic blood pressure is raised.

Rate, force and output of the heart is increased.

Coronary blood vessels are dilated.

Eyes — pupils are dilated.

Skeletal muscles are stimulated, enhanced working capacity,
hence delayed fatigue.

Smootk. muscles of G.I. tract, urinary bladder and uterus are
relaxed.

BMR is iucreased, blood glucose level is increased.

Inj. Adrenaline subcutaneous (S/C) is also a life saving drug

Adrenaline acts as a nevrotransmitter at the sympathetic system.

1)

|
_‘ and should be kept in emergency bag.
|
|

Details of Nor-Adrenaline (Nor-Epinephrine)

Actions of Non-adrenaline

General vasoconstrictor.
Hence systolic and diastolic both the types of blood pressure

are raised. . -
i _ .69
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About 80 % of the mm::_m.r&mrm is reached before sexual
maturation starts, but a considerable spurt in growth and even more

in weight gain, occurs acazm. the period around puberty. The body

weight may be almost doubled during this period in boys, this mainly
due to increase ir the weight of the muscles. In girls, muscle weight
increases by about 50 % but there is also a large increase in fat
. deposition. By around eighteen years of this amounts to over 20 % of

the body iﬁmr.r compared to 10 % in young man.

| Functions of Testesteron

1)  Development and maintains male accessory organs (like
. seminal vesicles, prostate gland)
- 2) _Enhances spermatogenesis’
| 3 Um<o__oanE_ and control of secondary sex characters in male
(ST 2T eaoT)
'4)  Acts as an anabolic hormone in association with GH.
i)  Affecting protein metabolism — Positive aqowg balance
ii) . Deposition of calcium in co:om and their development
iii) Na, K, Ca, P - These minerals are retained in the body
iv)  Stimulates growth and body weight increases.
5)  Stimulation of Erythropoiesis

6) BMRis anwmma
7)  Skin — Subcutaneous tissue, viomﬁ and mocmooocm m_wca are

ao_<o_ounm and they are under the influence of testesterone.

8).  Renal blood flow increases.
9)  Development of emotional :EEEQ

72
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Functions of Oestrogen .

Functions .

1) Development of ?Bm_o mooommoQ sex organs.

2) Development of female secondary sex characters.

._uv Menstrual cycle — Oestrogen influences Follicular phase i.e. 1%
half of menstrual cycle. Oestrogen secretion is maximum around
ovulation period. During secretory phase Ama half of M.C.)
Oestrogen acts with progesterone.

4) During pregnancy — Oestrogen secretion by placenta keeps on
Eﬂomm_:m till full term, when myometrium of uterus ao<o_0ﬁm
under its action.

5) Vaginal m?&m_::s multiplies and is keratinized by oestrogen and
pH of vaginal secretion becomes more acidic (prevents infection)

6) Due to oestrogen, calcium deposition in the bones in stimulated.
Hence Osteoporosis or backache are common Eoz_oam after

~ menopause. In these cases gynecologist suggest HRT (Hormonal
‘Replacement Therapy) .
7 Oom:omon prevents atherosclerotic changes. Hence, after

menopause, hypertension is common in the females also.

Functions of 1__6@020.6:0
Secreted by Oo%:m lutenm and by placenta.

Functions

1) Progesterone with oestrogei. maintains the secretory phase of.
menstrual cycle. _
Withdrawal bleeding is due to fall in progesterone lcvel.

2) Progesterone helps in embedding of fertilizing ovum and its
nourishment. ‘ |

3) Progesterone influences, the formation of placenta. After 1%

Trimester, placenta secretes Eomm.mamaomuo. 73
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'3)  Extensibility - is the ability to get stretched (extended) .

. SR Y ATHR ST /i &7
gz srafdier fawar
‘Muscle Tissue
Although bones-and joints provide leverage and form the
framework of the body, they are not capable of moving the body by
themselves. Motion is an essential body function that Rmczm from
the contraction and R_wxm:os of the muscles.
Muscle tissue is highly specialised to actively mosmz:o force

and constitutes about 40 to 50 % of total body weight. The specific
study of muscles is known as myology.

Characteristics |
1)  Excitability - is the ability of the muscle tissue to receive and
respond to stimuli.
2) Contractifity- is the ability to shorten and ﬁ.Eowma (contract) .
4) Elasticity - is the ability to return to original shape after
. contraction or oﬁmsmmo:.

Functions

~ Through contraction, muscle tissue perform three important
functions __ o
a) Motion

b)  Maintenance of posture

c)'  Heat production.

Detailed functions

1} Movements at bony joints - Locomotion of the body from one
place to another. change in posture ie.- standing, sitting, lying
GOwWn, moving of extremities etc. Development of muscular

SRS T QU 2EKNARS And 1N out speech.

¥4

:.s?%ﬂﬂz%mﬂu.as@

2) ' Production of body heat. —
3)  Maintenance of postures of body.

4) © Formation of walls of body cavities and support of the organs
within cavities.

5)  Toprotect blood vessels and assist in maintaining the circulation
of the body by forceful contraction of the heart.

6)  Muscles help in Rmuww_:os. So help in maintenance of acid
base balance.

._.<v.w,w
1)  Skeletal muscle tissue
is @a..sma_v\ attached to oones. It is striated and voluntary.
2) Cardiac muscle tissue
forms the wall of the roﬁ.ﬁ.# is mﬁmﬂma and involuntary.
3) - Visceral muscle 2.&:0_,
is located in the viscera. It is :osm:_ﬁoa (smooth) and

5<o_==SQ

Neuromuscular junction and Synapse

For a skeletal muscle fibre to contract, a stimulus is delivered
by a motor neuron. Neuron or nerve cell has a thread like process
called as mcn_. or axon. The region of sarcolemma adjacent to the
axon terminal is known as motor end plate. The term neuromuscular
junction or myoneural junction (MNJ) means Axon texminal together
with motor end plate. Distal enids of axon terminals are expanded

into bulb like structures-called synaptic end bulbs. The bulbs contain
membrane enclosed sacs i.e.- muSBu:o vesicles which store chemicals
called neurotransmitters. The neurotransmitters released at

- neuromuscular junction in skeletal muscle is ' Acetylcholine or Ach.
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4. YRIT &t TR IASTET 0iE 41y : _ ]
iv)  The actin filaments also contain two additional proteins called |
_ as ‘Troponin’ and Tropomyosin m
v)  Tropomyosin covers the active sites of G-actin.

vi) -Troponin is a protein, which pulls tropomyosin to cover or
uncover the active sites of G-actin.

So, the troponin has 3 parts -

I
T

Insignificant site

Site for tropomyosin attachment

Site for calcium entry

~
“

Myosin

Bifid head . Myosin

i

™1

. IR Y ATHR AASTEAT A 1

. Tropanin

Myosin

( Covered

Configuration (¥&T)

Head

AN
VAO‘ AG/ Uncovered

Actual Mechanism of Muscle contraction

1)  From the cerebrum, motor neuron fibers, brings the signals or
nerve impulse at “Neuromuscular junction™ (Motor end plate).

2)  Ach (Acetyl choline), a neurotransmitter is secreted. It is
synthesized by the cytoplasm of nerve terminal.
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Adipose Tissue

 Nucleus Cell Blood Vessel

" Fat Globules [
: - White Connective Tissue Fibers

Adipose tissue

Th= Adipose Tissue is characterised by containing free fat inside
the fat cells. The cells are.generally large, round or oval in shape.

- The big fat droplets occupy almost the whole of the cell. The

cytoplasm & the flattened nucleus are pushed out to one side. For
this reason, the cell looks like a signet ring.

Distribution

Distributed in many places & specially found in the fat depots.

% cg.- omentum, subcutaneous tissue, mesentery & perinephric region,
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1.Cranium, 2.Cervical vertebrae, 3.1st& 2nd thoracic vertebrae, 4.Stemum, 5.11th & 12th thoracic
vertebrae; 6 Lumbar vertebrae, 7 Hip bone, 8.Sacrum, 9.Coccyx, 10.Femur, 11.Patella, 12.Tibia,

. k. ... 19 Metacarpals, 20.Carpus, 21.Uina, 22.Radius, 23, Humerus, 24.Scapula, 25.Clavicle.

“A3Fibula, 14.Phalanges, 15.Sesamoid, 16.Metatarsals, 17.Tarsus, 18.Phalanges,
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ix)  Assists in the transmission of sound to the auditory nerve of

the inner ear in forming the ossicles of the middle ear.

5)  Aging and the bones
Effect of aging is a loss of calcium from bones, which may

result in osteoporosis. Also, at the old age, there is a amnnowmm.a
production of organic matrix, which makes bones more susceptible

~ to fracture.

6) Disorders

i)  Fracture is any break in a bone (may be partial, complete,
simple, compound, green stick, impacted, Cole's) .

ii)  Rickets - is a vitamin D deficiency in children.

iii) Demineralization caused by vitamin D. Deficiency in adults

results in osteomalacia.

iv)  Osteoporosis - is a decrease in the amount and strength of bone
tissue ogmm_ to decrease in hormone output.

v)  Osteomyelitis - is infectious diseases of bones, marrow and
periosteum, which is caused by ‘Staphylo coccus bacteria’.

vi) Paget's disease is the mﬂmmc_wn thickening and softening of the

bones.
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Initial Segment

._% —“._%om””_ . of Axon Axon %M___Jnh
_u. Node of x.%«\am\ — ‘— mﬁ zmooﬂw”_wh“m
\A- = i —_—— \Q‘w.._.\lﬁom__ Body (Soma)
Neurolem™al Cell ™ ZMMMMMQ m ,w//a}. ks
(Schwann cell) B Nissel
Axis Cylinder zmc_ﬁﬂum N Granules
Schwann) Dendrites

A neurone i:.__ all its processes & formation of a medullated nerve fibre.

Types of nerve fibres

.1) Medullated 2) Non - Bn&::mﬂom.

Physiology of Nerve Impulse

1) - The Nerve impulse is the body's quickest way of controlling
and maintaining Homeostasis.

2) The membrane of a non conducting neuron is positive outside
and negative inside, owing to the permeability property of the
Bo_B,cBbo towards Na* ions, K* ions, o:&mom proteins. Even
when a nerve cell is not conducting an impulse, it is actively
qmb%n&sm ions across its membrane. Na* ions are actively
transported out and K* ions are actively transported in. The
membrane system by which Na* and K* ions are actively
transported simultaneously is called the "Sodium - potassium
Pump."” _

.3)  Excitability - The wE:Q of nerve cells is to respond to stimuli
| | and convert them into nerve impulses is called excitability. |

- 4) A Stimulus - is any condition in the environment capable of

altering the resting membrane potential.
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5)

6)

7)

8)

9)

b)

10)
a)

b)

Depolarization - When a stimulus causes-the inside of 2 cell
membrane to become positive and the &E.&ao negative, the
rane is said to have an action voﬁ&a&_, which travel from
ng the membranes. The travelling action

memb:
point to point alo
potential is nerve impulse.

Repolarization - Repolarization of the resting membrane potential

is called Repolarization.
Absolute refractory Period - The period of time during which
the membrane recovers and can not initiate another action

potential is called Absolute refractory Period.

Synapse - Nerve impuise conduction can occur from one Neuron

to another or from a Neurcn to an effector. The junction between

neurons is called a synapse.

Neurotransmitters

Neurotransmitter that causes excitation in a major portion of
the central nervous system is Acetyl choline (Ach) . Anenzyme
called acetyl choline esterase (AChE) inactivates ACh.
Neurotransmitters that are probably. inhibitory are gamma
aminobutyric acid (GABA) and glycine.

Regeneration of nerve cells

Around 6 months of age, the Neuronal cell body loses its mitotic
apparatus and is no longer able to divide .

Nerve fibres (axis cylinders) that have a Neurolemma are

capable of regeneration.
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Spermatozoa

‘Spermatozoon is a special cell having total length of about 60
mm. The mature Spermatozoon is divided into head and tail. The tail
is again subdivided into neck, middle piece or body, main piece and
end piece. .

End-Piece jm_ Body Head

-Spermatozoa

The head
The head of human spermatozoon is oval on surface view and

pear shaped-on side view. It is elastic and measures about 4 to 5 mm

in length, 2.5 to 3.5 mm in diameter.

: Middle piece or body

It is cylindrical in form. It has length of 5 to 7 mm and the
thickness is 1 mm. It extends from a slender connecting piece
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'6) Testosterone - secreted from interstitial cells of testis also has

regulatory control on Spermatogenesis.
7)  Spermatogenesis is inhibited by deep X - Ray, radium and
alcoholism.

Fate of spermatozoa

After the entry of spermatozoon into the vagina, it travels at
the rate of about 1 - 3 mm/ min. and takes about 45 min. to pass from
opening of cervix to the ovarian end of fallopian tube.

After travelling the body of uterus the gametes enters into
fallopian tubes, where if the ovum is present fertilization takes place.
If there is absence of ovum, spermatozoa die, degenerated and disapper

generally after 72 hrs.

Metabolism of spermatozoa

When the spermatozoa are present inside the epididymis, they
are Bﬂm@o:om:w inactive due to absence of O, and sugar to be
metabolised. After ejaculation they normally metabolise. Fructose
which helps in the regeneration of the ATP. For maximum mobility
of sperm, both fructose and O, are needed.

Fertilization of the ovum

During the process of removal of the corona radiata, a large
number of m.vQ.BmSNom die and only the strongest reaches up to the
ovum. W.,_hrmm.mwo,ns enters the zona pellucida of the ovum by side to
side jerky Bo<m5m=.~m. Then the sperm ,_OOmmm its head cap, which
contains an enzyme, which depolarises the zona pellucida in a very
restricted zone. As soon as the spermatozoon enters the ovum, a stiff
membrane develops around the ovum, préventing the entry of any
other spermatozoon. The head and probably a part of the neck of the

sperm enter the ovum. The rest of the gamete drops out and
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degenerates. Fusion of the male and the ?B&ﬂmwoncaom takes place,
which acts as a powerful stimulus for B::E_.m_mwaos. The fertilised

ovum starts multiplying with a tremendous speed. So the mass of -

cells, thus formed (morula) is carried slowly along the fallopian tube

by the ciliary movement of it's epithelium and reaches the body of
the uterus in about 8 days. At this time it has a diameter of about 0.2
mm. The fertilised ovum is ernbedded in the already prepared decidua

and pregnancy starts.

Semen (Seminal plasma or fluid)

Semen is a suspension of spermatozoa in the secretion of the
epididyinis, prostate, seminal vesicles, Cowper's glands. Volume of
each emission is about 2 to 4 ml., containing 100 to 200 million
spermatozoa, 80 % of which should remain actively motile for 45
min. but not later than 3 hrs.

Semen should not contain more than 20 % abnormal forms.
About 50 % of male contain 20 to 40 million sperms per ml. of semern.
Semen having sperms lower than 20 million / ml. is called as
Oligozoospermia. Absence of sperm in the semen is called as
Azoospermia. Semen contains fructose, sorbitol, spermine acid,
phosphatase, lipids and prostaglandins. It's specific gravity is 1.028
and PH is 7.35 to 7.50. Seminal buffers (phosphate and bicarbonate)
serve fc ?20.2 the sperms agzinst low PH of the vagina. It's colour
is highly viscid opalesceni grayish white. Prostaglandins help in the
Bo<w.59: of mvoﬂBmSNom to the fallopian tube through uterus.

Human semen after ejaculation coagulates immediately due to
conversion of fibrinogen into fibrin. But after 15 to 20 min., there is
liquifaction by the enzyme fibrinolysin.
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Immunity
Specific resistance to disease is called as Immunity. It involves
the production of a specific type of cell or specific molecule (antibody)
to destroy a particular antigen. The branch of science that deals with
the résponses of the body when challenged by antigens is referred to
as Immunology. Immunology is a rapidly advancing science as a result
of explosion of research in the field. .

Antigens (AGS)

Chemical substances that when introduced into the body,

stimulate the production of antibodies that react with the antigen,
~Examples - Microbes, pollen, incompatible blood cells and

transplants.
‘160
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Antibodies .
Antibodies are proteins produced in nom_wc:mo 8 antigens. They
are of five principle classes - IgG, IgA, IgM, IgD, IgE.

Cellular ::B:EQ refers to destruction of antigens by T cells
and humoral E::E:Q refers to destruction of antigens by antibodies.

5:3:0& tissue contains primarily of lymphocytes, that may
be a_mczm_:mroa into two kinds. T cells are responsible for cellular
immunity. B cells develop into specialized cells (Plasma Cells) that

produce antibodies and provide humoral immunity.

Aging and the immune system
With advancing age, individuals become more susceptible to

infections and malignancies and response to vaccines is decreased.
Acquired Immune Deficiency Syndrome (AIDS) is a well-

known example of Lowered Immunity.

Classification of Immunity
Immunity
P _ |
. Nztural Acquired
| i
I ', ! N .
Species  Racial Individual Active Passive

1 — 1
Natural Artificial  Natural Artificial

Examples

1)  Species Immunity
Apart from man, other living organisms have the mooa immunity

against Ty E.oa Oro_onw Rats are having good immunity for
Diphtheria. Dogs and Horses for T. B. Mammals do not get the disease

found in birds, fishes.
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Ovary |
The ovaries are the paired sex glands or gonads in female
?oa:o sex hormones and ovum.
Anatomy

Adult ovary, one on each side is a solid flat ovoid co& usually

Bommz::m about 3.5 cm. in width and 1.5 cm in thickness, weights 4
to 8 gm. It is situated close to the lateral wall of the true pelvis. This
is an Intra peritoneal organ but remains z=8<2@a by peritoneum.

Before puberty ovaries are small elongated and after menopause these
become atrophic and shrivelled up. Fallopian tubes and ovary are

described as adnexum and appendage.

Blood supply
Ovary receives blood mzcg\ from the branches of ovarian artery

and also from uterine artery.
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In some cases, the vascularity of the endometrium becomes so intense

at the end of the proliferative phase that the intermenstrual bleeding
per vagina may occur at the time of ovulation.

2)  Secretory phase

(Premenstrual or progestational stage). This begins at the
ovulation on the 14th day and ends before the onset of the menstrual
bleeding on the 28th day. The essential changes in the oestrogen
primed proliferated endometrium during this phase are secretory
moﬁ&@ of the glands, oedema and further thickening of the

endometrium.

3)  The stage of regression

Occurs toward the later part of the mooa_oﬁoQ, phase about 2
days before the onset -of menstruation and is due to withdrawal of
oestrogen and progesterone. The hormonal withdrawal causes

shrinkage up to the functional layer of the secretory endometrium
with the coiled spirzl vessels becoming buckled or over coiled.

4) Menstrual or bleeding phase
Extendes from the 1st to 4th or Sth day of the cycle. The

regressed functional layer of endometrium undergoes ischaemic’

Necrosis due to vascular injury of the coiled endometrial vessels.

“The sum total is shedding away of many such necrosed bits of

endometrium followed by bleeding from the iiijured vascular channels

produces the picture of menstrual bleeding.

Hormones During Menstruation

- Oestrogen secreted by ovaries influence the proliferative phase

of the cycle. Simultaneously the cevelopment and maturation of
aian follicle goes on. The rupture of the follicle setting free the
‘ovum ic followed by formation of corpus Luteum. The secretion of

176
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progesterone by the corpus luteum, along ﬁ&%mmqﬁvm@s evokes the
secretory activity of endometrium. Failure of fertilisation of ovum
causes regression of corpus luteum by 22nd day of menstrual cycle
and fall of progesterone level. This withdrawal of progesterone leads

to menstrual bleeding in 6 - 7 days (withdrawal bleeding)
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Excretory system

Kidneys, skin, lungs, gastro - intestinal tract, salivary glands

and liver are the main channels through which excretion takes place

of which again kidney is the main organ.
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The :1:»-.!. system
1)  Function
The primary function of the urinary system is to regulate the

concentration and volume of blood by removing and restoring selected
amounts of water and solutes. It also excretes wastes..

2)  Organs of the urinary system
The kidneys, ureters, urinary bladder and urethra. -

Kidneys
(External and internal anatomy)
1)  The kidneys are two in number and retro peritoneal organs
attached to posterior abdominal wall.
2)  Three layers of tissue surround the kidneys - renal capsule,
adjpose-capsule, renal fascia.
3) Internally, the kidneys consist of a cortex, medulla, renal

- pyramids, renal papillae, rsnal columns, calyces. and renal

pelvis.
—

4)  The nephron is the functional unit of the kidneys.
5)  Thejuxta glomerular apparatus (JGA) consists of a glomerular
capsule - Bowman's capsule, proximal convoluted tubule,

descending limb of the loop of the nephron, loop of nephron -
loop of Henle, ascending limb of the loop of the nephron, distal
convoluted tubule and collecting tubule.

6)  The filtering unit of a nephron is the endothelial - capsular

filtration membrane.
7)  The extensive flow of blood through the kidney begins in the
renal artery and terminates in the renal vein.

8)  The nerve supply to the kidney is derived from the renal plexus.
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ii)

1it)

11 B)
i)

Brush border

&P & |

Mitochondria

Basal channel

) PCT ._ | .
Dueto mitochondria, “Active transport” (with the use of energy)

takes place.

So, PCT is a segment for active transport of glucose, amino

- acids, Na*, Ca**, K* and HCO, (Bicarbonate) .

Absorption of H,O is obligatory process (absorption)
Useful mcvmnﬁow only are absorbed but not the waste products
like urea and uric acid.

Reabsorption — In the loop of Henle
In this region, we get flat epithelium. No energy, no carrier.

- Hence, water is absorbed through osmosis (i.e. conduction from

ii)

.a)

b)

200

higher concentration to the lower concentration.)

Practical utility.
In the camel, loop of Henle is deep. So more absorption of
water takes place. .

Action of the diuretic drug (FAUg= a¥ie 3fa- Lasix tab or
inj. — given in the patients of edema (GS) — due to Lasix,

_ water reabsorption decreases and so urine output increases.
Lasix is used in the patients of C.C.F. (Congestive cardiac failure

i.e. R.V.E. (Right Ventricular Failure)

2R. 7 - faEmw

[11-C) Reabsorption in D.C.T.

1)

ii)

iii)

Note

(irregular beating of heart) or cardiac arrest.

Less Brush border

Less mitochondria

<8
T Tt

In D.C.T. less mitochondria, less brush border and less basal
channels. (compare above figure with fig. of PCT)

Less basal channel

"This is Hormone sensitive segment.

—

Due to ADH (Antidiuretic Hormone) i.e. vasopressin (secreted
by posterior pituitary gland or Neurohypophysis) water is

reabsorbed.

- But K* and H* are dangerous to the body — so, they are excreted.

In'this segment Facultative (YR &1 Siragaehd! GRS §8) water
absorption take place.

Reabsorption in Collecting Tubule

. Same activity like D.C.T.

This is also hormone sensitive segment
Action of ADH also occurs in C.T.
Facultative water absorption

Tubular Secretion

In D.C.T. due to the effect of aldosterone, carrier protein
becomes available for Ma*. So, Na* is taken back from DCT
into mro blood. With the exchange of Na*, K* is thrown out of

the blood and is carried with the urine.

Excess potassium in the blood can cause cardiac arrhythmia

‘ 201
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2. Wt - foraR

Urine
Normal E::m: urine is a clear, ]
. without sediments, frothing up when shaken an

wBo:.wo__oi fluid with or
d the froth being

colourless.
Characteristic Description
1| Volume 1 - 2 Lit. in 24 hours but varies oonmaﬁmzw
2 | Colour Yellow or Ambar but varies according to
| concentration and diet.
3 2.@0&%8 Transparent when freshly voided but cnooEom
turbid upon standing.
4] Odor Aromatic but becomes ammonia - like upon

standing.
Acidic 4.6 to 8, average 6.0, varies considerably

5 | PH (Reaction)
with diet.
It is directly proportional to its concentration.

1.001 to 1.035

6 | Specific gravity

Composition of urine

The following is the average cO
o urine of an adult man living on ordinary mixed diet.

mposition of 24 hours specimen

1)  Total amount = 1500 cc
2)  Total mo__am = 60 Gm.
Division

Organic - 35 Gm. Inorganic - 25 Gm.

2R, A« -

Uric acid 07Gm. |3 | SO, | 25Gm
Hippuric acid | 0.7 Gm. 4 | po, 1 2.5 Gm.
Indicin 0.01 Gm. 5 NH, 0.7 Gm.
Acetone bodies | 0.04 Gm. 6 | Mg* 0.1 Gm.

7| Ca* 0.3 Gm.

8 Fe 0.05 Gm.

9 Other 0.2 Gm.

substances

| Factors »:%a:« the formation of urine

{)  Water intake - Directly proportional.

When large quantities of water (1 - 2 Lit.) is taken, diuresis
starts after a latent period of about 15 - 30 min.

The flow becomes maximum in the second hour when the

output may be as high as 1300 cc / Hr. Then it declines and comes

back to normal in about 3 hours time.

2) Intravenous saline injection

If a large volume of saline is given, intravenously diuresis starts

after a latent period at a few minutes. It becomes maximum in the

second hour and then gradually falls.

uv. Drinking saline solution

When about 1 Lit. is taken urine volume may not rise at all.
When about 3 Lit. are taken in an hour, moderate degree of diuresis

takes place.

4)  Effects of salts

a) Increased salt intakes

Organic constituents Inorganic constituents
Elemeit 4 ~ Amount Efement Amount
Urea 30.0 Gm. 1 NaCl - 15 Gm.
Creatinine 1.0 Gm. 2 KCl 3.3 Gm.

Experimentally it has been shown that after injection of 28
3m of NaCl, flow of urine was increased to 120 cc / Hr.
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Faeces

After the last stage of di'restion, after absorption of water solid
or semisolid waste part is forined which is called as faeces.

Quantity . _
Roughly about 150 Gm of solid stool is passed in 24 hours.

Composition

If vegetable course cereals and cellulose are excluded from the
diet, the faeces show a fairly constant components as follows -

1) Water - 65%
2) Solid - 35%
i)  Ash-15 % (Mainly, Ca, P4, Fe)

i)  Ether soluble substances ¢Fat) - 15 %

iti) Nitrogen - 5 %
iv)  Other - Desquamated epithelial cells, bacteria, mucous,
undigested and unabsorbed food.

. Reaction

Generally, neutral or acid.

Colour
Due to the presence of _mﬁaaooE:P derived from the bile

pigments.

Odour \\\\\

Mainly due to aromatic substances like indole, skatole and also

rases like H. S.
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mcmo.ncaon. Vomitting and diarrhoea can result in dehydration
and electrolyte imbalance.
~2) Coustipation - means infrequent OW &m,_ocz. daefecation. -
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23. $Ra f g
Properties - sound

. Piic. loudness, quality. (The unit of loudness is called decibel.
e.g.- faintest audible sound - 0 decibel, whisper at 4 ft. - 20 D, Average
office =40 D, Noisy street 60'- 80 D, Limit of endurance = 130 D)!
Range of vmmizm = 20,000 to 25, 000 vibrations / sec.

Stapes
Incus P N

Y

Oval window

N Cochlea

Tensor -
._.<svm_5_._ " Stapedius
uscie uscle .
6 n_.ms_m_ .Qﬁ cranial Eustachian Tube
nerve) - nerve)
‘ Ear

. @Bﬁgmn membrane amplifies the sound 22 times

Audiometry — The instrument to check the hearing problem.

» . T.B. ¥ streptomycin Injection f&ar ST &, fores @mor g& #
hearing problem fmfor Slar &, w9 G AT R | _

Due to air pollution degeneration of cilia take place. ,

232
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Structure of the Cochlea -

)

Reissner's membrane

Srala vestibuli

Helicotrema

wom__m media

Scala Tympani

Basilar membrane
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23, §3 R

1)  Main causes of deafness

1)  Congenital — ST fgpfey

2)  Traumatic injury

3)  Sideeffect of aEm SLiRpIET] mﬂquﬂg_oo:on streptomycin _

for T.B.)
4)  Sound pollution (Traffic police, industrial worker, - damage to
the cilia of the cells in the organ of Corti)

2)  Important functions of Middle ear

i) Impendeance matching = AC > BC
AC — Air conduction
BC - Bone conduction

if)  Tympanic membrane, amplifies the sound 22 times, to overcome
the inertia of cochlear fluid (Perilymph and Endolymph) .

iif)  Attenuation Reflex
~This is protective reflex against the loud sound to avoid the
damage to cochlea. .

When loud sound waves hit on tympanic membrane, Tensor
Tympani and stapedius muscle undergo reflex contraction. Ossicular
chain is made rigid. Excess movement of foot plate of stapes is avoided
and cochlear damage does not take place
iv)  Sound waves after vibrating ossicular chain in the middle ear,

reach to oval window. It then passes through cochlea from oval

window, towards round window through perilymph.
vi) Cochlea is three-dimensional tube with 3 cavities and two
membranes. The apex is called as ‘Helicotrema’

mo::a. waves create the up and dcwn movements of basilar
membrane. On basilar membrane, sound wave frequencies are coded
from 20 HZ to 20,000 HZ. ,

236 , i

23. g gy

Basilar membrane can aozz@ the specific w:n: of sound. This

is called as ‘Place principle’.
Reissner’s membrane, do not have the “Receptors” for sound
wave.

vi)  Organ of Corti
is responsible for acceptance of sound waves and transmition

of these waves to cochlear nerve. Organ of corti are present in basilar
membrane.

Organ of corti is consist of outer and inner hair cell.

Hairs are embedded in gelatinous “Tectorial membrane”. Hair
or cilia do the friction on tectorial membrane and Neurotransmitter
GABA is :v@nmﬁa from hair cell.

GABA = Gamma Amino Butyric Acid

Due to depolarization, 8" cochlear nerve is stimulated.

3)  Cochlear nerve m_i transrission of M_.E_:o_.v. impulse.

1) Cochlear nerve starts from organ of corti

.5 From organ of corti up to the pons = 1* order Neuron

iii) From pons up to the midbrain = 2™ order Neuron

iv) From midbrain up to the _Em_mnEm = 3 order Neuron.

v)  From thzlamus up to the temporal lobe of the cortex = 4% order
Neuron.
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‘Dorsal Column tract (Fuef-Zidgen aser)

Dorsal column tract

(Fuef - 2iAgen dgot)

3rd neuron

Parietal lobe
of cortex

)
Q Thalamus

starts here

Functions of Dorsal no___B:.HEQ

i) Fine touch
iii) Tactile Discrimination

V) Vibration

Lateral Leminiscus

< Medial Lemniscus
(Pons, Mid brain)

Nucleus gracilis (Medulla)

+— T. of Burdach

Cervical spinal cord
(Damage due to
fracture or tumor)

<4— T.of Goll
— .

1 Posterior hom

Sacral
spinal cord

i1) ~ Tactile Localization
iv) . Stereognosis

vi) Joint position

Dorsal Column Tract

1)

cord.

2)

Tract of Goll
This is formed by axons of dorsal root ganglia in sacral spinal

These axons relay the impulses at Nucleus gracilis (in Medulla
oblongata). Here 1% order neuron ends and 2™ order Neuron

begins. _
Then axons cross to opposite side and ascend up through brain

stem, via lateral Lemniscus.
Fibers relay the impulse to ventro basal Nucleus of thalamus.

From here 3* order neuron begins and axon terminates in

parietal lobe of sensory cortex. )

Tract of Burdach
is formed by axons of dorsa! root ganglia in cervical spinal cord.

These dorsal root ganglia m?o 1* order neuron — This tract
travel on the same side of spinal cord and relay at nucleus

cuneatus
Here 1% order neuron ends and 2™ order neuron begins.

Now axons cross to opposite side and ascend up through brain
stem via Medial Leniscus.

Fibers relay in ventro basal Nucleus of thalamus.

vii) Muscle movement sense
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Causes

~ Test of coordination will be abnormal, with the closed eyes,
when the dorsal column tract is damaged bila:erally due to
a) mvﬁE,:m of ne1vous system (Tabes dorsalis)

b)  Tumour (Benign or Malignant)

Spino-thalamic _._...moﬁ

1) Type:
a)  Lateral spinothalamic tract

(Starts from lateral part of spinal cord)
b)  Ventral spinothalamic tract

(Starts from ventral part of spinal cord)

2) Three specialties of this tract
i) Fibers from right and left side of body cross each other at the
level of spinal cord only.

if)  Tracts are named, according to their starting point in the spinal
cord. |

iii)  Most of the crude types of sensations are perceived at the level
of Thalamus only. So the name of the tract is ‘Spinothalamic

Tract

J) _v»a_.ia‘
° Tracts are formed by clongated axon of dorsal root ganglia in
spina cord. . :

e They act as 1* ordered neuron. _ .

e  They relay to the interneurons, called as ‘substantia Gelatinosa

cell (SG cells) . They act as 2™ ordered neuron. ..

e  They give axon, which cross the opposite side and then ascend
- upwards through Medulla, pons, and midbrain .and finally

ferminate into ventrobasal nucleus of thalamus. Most of the
TAN

23. §fem formm

crude sensations are appreciated at the level of thalamus only.
e  Very few fibers go upward, as a 3" ordered bm&g to the sensory
area in the parietal lobe of the cerebral cortex.

4) Pathology
i) This tract is damaged due to the tumours pressing on the spinal

cord. . .
ii)  Iftracts are damaged in spinal cord, crude sensations are loosed

below the site on the opposite side of body.

3) Third pathway - Path of vision

Coats
[ 1B 3
Fibrous Coat Vascular Coat Nervous Coat
r _ | |
Posterior Anterior Retina
"5/6th 1/6th (Contains
opaque transparent photosensitive
= sclera = cofnea receptors.

. ) Where
visual impulses
are generated)

| _.
Choroid Function- Ciliary body v Iris
To convert _
. eye-bali into
a dark chamber

Vision - Anatomy
Human eye - ball is roughly spherical. The optic nerve enters

the eye - ball, through the optic disc.
Conjunctiva .
" TLin stratified mucous membrane. Function is protection &
\:vn.nmn..om.
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2 3. 3 fermg

How conduction takes place?

— - Na* Leak Ao&m_. layer)
QMT Mitochandria (Chemical reaction at rods)

Na* pump (Inner layer)

— - Quter Nuclear layer

Bipolar cell

j «——— Ganglion cell

Stratum opticum

248

1)
1Y)

3)

5)

7

9

»u s ufisar (Optic pathway)

m zm.m.%

- r.v* Temporal
ieldo o Field
vision IFieid o
! A WA Temporal retina
Retina . iNasal “*=7"  (Uncrossed fibres)
_ iretina _ :
i N
: Optic Nerve
Ovnn Chiasma ‘.
¢ (Base of Brain near Pltuitary)

Optic
NG tract
3 9 LGB
(Thalamus)
- Optic
radiations
Occipital lobe
:;.m. 19

L.G.B. Lateral Geniculate body
.H:&wacm is also called as ‘Relay Centre.

O-u:m vmnrim<
Ten layers of Retina

Pigment cells 2) Rods & cones

“Outer limiting membrane
Outer plexiform layer
Inner plexiform layer
Stratum opticum

4) Outer nuclear layer

6) Bipolar cell

8) Ganglion cells
10) Inner limiting membrane.
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Gustatory Pathway (331 31801 ﬂ_wﬂgv

Parietal lobe

(operculo - insular area)

._.sm_macm

Nucleus of N
tractus soliterius
(mid-brain)

Tractus 4
- Soliterius

-

(7" facial T N

. Corda tympani
vil

Posterior 1/3rd
by 9th

4
<

Anterior 2/3

1)

a) .
b)

a) .
E
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mugm_ w.s cranial

qazocm

m::nn_o__m of no__m:m

- Motor -._.___n_ao: Amam_d.
Mastication and act of swallowing
Speech (FHIFRT)

. Sensory ?:n:o: _
Taste (¥07,/%a1) A%Eﬂmmﬂ

Touch sensation

Glosso-pharyngeal

__w\jw

auy| [exue)

23. §fm Rmry

2)

3

%)

In order tc appreciate the taste, Eo substance; :Emﬂ be soluble
in water secretion of mouth and salivary mrSa

Four basic Tastcs

Sweet, sour, salt, bitter
(SIYIERG TSR - HY, ST, T, e, fereh, ORI 1)

Tongue ‘ _ _
Mobile organ, consist of muscles. Covered by mucus

membrane. Roughness of upper surface is due to numerous minute
elevations, called ‘Papillae’. The end organ for sense of taste = taste

buds

5)

Taste buds
Connection of receptor cells and supporting cells, with sensory

‘nerve endings. Taste bud has a pore that opens on o?&o:m_ surface

of Ssmca
* ._.v Tongue

1) ._.ozmzo

e  Mobile organ, three Eorom long, situated in‘the floor of the
‘mouth. .

) >fmoo58a with the ?:n:onm of taste, speech, mastication and
deglutition.

e Ithastwoparts — i)Oralpart ii) Pharyngeal part

e  Tongue has - DA root ii) A tip | iii) A body

Tongue is a muscular organ. It is covered by mucous membrane.
Roughness of upper surface is due to numerous minute

elevations, called as ‘Papillae’
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23. 3 frgrm

Olfactory bulb
~ Mitral cells .
‘— Aon. m © Limbic system
O_“.HM.Q (2 (Hypothalamus)
—— | | = Ethmoid bone Lateral
Olfactory
area
. Cribriform plate .
a Brain
Olfactory =T
Epithelium T

" Olfactory Pathway (3ter arEvr ufipan)
1) _==,on_=n=o= e
O:.mo:on (smell sensation) is EEBQSQ or <mm2mmm_
mozmm:oz in the human being.
- Ttis not the conscious effort by brain. Smell sensation is more
important in lower animals like dogs, cats and dears. They use these

sensations to detect territory of their habitat, to identify enemy and to
attract opposite sex. These animals are more dependant on olfactory

sense than the optic sense.

In human being, taste and olfaction is basically important.
) To select the food o
ii)  For certain digestive responses.
2)  Cfactory Pathway

Olfactory oEEm::B is located in the roof of the nose. This
epithelium is modified nerve cells. These cells show cilia, which are

having specific receptor proteins for smell substances..

256

_m.w.mamﬂnm

Volatile material gets a_mmo?na in Boa::w ?Q m:ow to Ea
cilia and Na* influx takes place and aowoﬁzmmsoz occurs.
Olfactory nerves pass through the cribriform plate of Ethmoid

~ bone and made mwnmvwo with axon of Mitral cell.

This 2™ order neuron -then anram to medial and lateral
olfactory area.

Medial olfactory system »..ca.a - old olfactory systein while
lateral area relays both old and new o_mm_oﬂoq system. |

From lateral area fibers radiate towards limbic @208. Limbic
system ¥ &Y Sravra-Ta O (4, 13, $90T, 39) Safa adre |
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vy, AT HEaTy

~ 2)  Parietal lobe — Sensory, Function - perceives m_onmmaon of
_opposite side
3)  Occipital - Visual centers _
‘4)  Temporal — Auditory centers and Limbic system
5)  Prefrontal — Intellectual functions.
' 6)  Thalamus — Relay station in sensory pathway .
7)  rlvypothalamus — Control - Pituitary — temperature — Food intake
— water intake — ANA — Biological EQEB sexual behavior -
8)  Brain stem - O:m.: to cranial nerves
9)  Reticular formation (Network of Neurons and nerve fibers) —
sleep and wakefulness.
10) Medulla - Contains vital center — Respiratory and cardiac
11) Cerebellum - a) Neo — Co-ordination of movements -
_ b) Paleo - gcmo_n tone
c) Archi - Posture and equilibrium
'12) Basal ganglia — Corpus striatum (caudate nucleus and @:8503
Globus pallidus, mc_um:E:m Nigra, Subthalamus — regulation
of muscle tone
13) Spinal ¢ord — Reflex action, Ascending and descending tracts,
origin to ANS fiber.
260
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9. TS T
Three types
1) Superficial, 2) Deep, 3) Visceral.
Superficial Reflexes
Superficial Method of wmuvgum Centre
reflexes - m_mnE.._m
1 |Plantar Stretching the Z‘o:uw:w dorsiflexion| Sacral 1
. lateral or of toes. But in
medial infants & pyramidal
border of lesions, the extension
sole & fanning of toes
(Babinski’s sign)
2 |Upper Stretching . |Retraction of Dorsal
Abdominal | below hypochondrium | 8,9, 10
| costal of the
margin same side
3 [Lower Stroking Contraction Dorsal
abdominal | above the of the lower _ i1, 12
‘inguinal abdominal wall on
ligament . the same side
4 |Cremasteric | Stroking the |Drawing up of Lumbar
inner side testicle {
of thigh .
5 | Conjunctival | Touching Winking Nuclei of
& Comeal conjunctiva 50 & T
or cornea Cranial N
6 |Pupillary . Fall of light | Contraction 37 nerve
4 on w%o. of pupil ‘Nucleus
264

3%, AT HEATT
Deep Reflexes .
Deep reflexes | Method of eliciting | Response Centre
1| Knee jerk ~ | Tapping Jerking forward | L3 & 4
. patellar tendon of leg
2| Ankle jerk | Tapping _ Planter flexion | S1&2
tendo Achillis- of foot
3 wmoo@m .ﬂnnw. Tapping of Flexion of C5&6
. , biceps tendon - | forearm
4 Triceps jerk Hmﬁ&.:.m of Extension of C7&8
| triceps tendon fore arm .
S| Wrist jerk Stroking - Jerkingupand | C5&6
or supinator | supinator _ﬁocmo: supination
jerk - just above wrist of hand

Visceral Reflexes are autonomic ie.- Deglutition, Defaecation,
| ‘mictutition, Pulmonary and Gastrointestinal reflexes. :
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vy, ST dET
3) .. The pons

Lies between Medulla (below) and mid - brain (above) with

| cerebellum on each side. The pons is superior to Medulla. It connects
the spinal oo_d 2_9 the brain and links parts of the brain with one
another by way of tracts. It __.n_mww nerve impulses from the cerebral
cortex to the cerebellum. It contains the nuclei for cranial nerves 5, 6
“and 7 and the vestibular branch of 8. The reticular formation of the
pons contains the pneumotaxic and apneustic centers, which help to
control respiration.
Cerebelinm
" The Cerebellum occupies the inferior and posterior aspects of
the cranial cavity. It consists of two hemispneres and a central
constricted vermis. It is attached to the brain stem by three pairs of

cerebellar peduncle. The Cerebellum functions in the co-ordination
of skeletal muscles and the maintenance of normal muscle tone and

body equilibrium.
4) Mid - brain

Upward continuation of medulla. Through it passes the:

aqueduct of Sylvius. The cranial nerves except 1st and 2nd originate
or terminate in nuclei situated in :oo_. of 4th ventricle or floor of

oo_.oc_.m_ mn:&:g

12 pairs of cranial nerves

1) Olfactory 2) Optic 3) Occulomotor

4) Trochlear 5) Trigeminal 6) Abducens

7) Facial 8) Auditory 9) Glossopharyngeal
10) Vagus . 11) Accessory ~ 12) Hypoglossal
268

2. AT HEATH
5)  Thalamus _

Functions
1)  Acts as relay station for the sensory impulses, which are

received here, codified and then transmitted onto respective.
cortical areas.
2} Acts as a centre for oozmo_ocm sensations.

3)  Coutrol of muscle 8:0 ‘and movements from Eo cerebellum :

also is through latero ventral nucleus of thalamus.
4)  The area for sexual perception is also present in the thalamus.
5)  The reticular and intralaminar nuclei in the thalamus are
associated with reactions of alertness of wakefullness. .
6)  Alsoacts as reflex centre for somatic and visceral manifestation

of emotions etc.

6)  Hypothalamus T&?&rﬁ _

The Hypothalamus is inferior to the thalamus. It controls and
integrates the autonomic nervous system, receives sensory impulses
from viscera, connects the nervous and endocrine systems, secretes a
variety of regulating hormones, co-ordinates mind-over body
phenomena, functions in rage and aggression, controls body .
temperature, regulates food and fluid intake, maintains the waking _
state and sleeping patterns and acts as a self sustained oscillator that

drives biological rhythms.

_ Cerebrum _

The Cerebrum is the largest part of the brain. Its cortex contains
convolutions, fissures and sulci. The cerebral lobes are named as the
frontal, Eﬁnﬁ.m_, temporal and occipital. The white matter is under
the cortex and consists of myelinated axons running in three principle
&Hoomon.m. The Basal Ganglia (cerebral nuclei) are paired masses of

gray matter in the cerebral hemispheres. .
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Cortico-Spinal ._.-.mo_n (Descending Tract)

Leg _

_ i
Homonculus \/ m

_ !V Internal Capsule
1 Charcot's artery
\ i (Mid cerebral artery)
!

) 2.
< Cortico-Nuclear fibres
o2 (Ending on
wIAO cranial nerves of
| 2o opposite side)
] .
]]/_//vv// Pyramid of
Uncrossed LTy medulia
ventral
cortico-spinal
w_.mau __ Crossed lateral

~ cortico-spinal tract

% Y

— i o b et s e e

AHIHV/

Anterior horn
(Motor)

Functions of cortico spinal Tract (Motor pathway)
i) Voluntary movements are controlled.
ii)  Especially skilled movements of distal joint (writting, painting)

272
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Names of Extra-pyramidal tract” e

(sub-cortical motor area to — spinal cord)

Spinal tract

¢

i) 'Reticulo
i)  Vestibulo
iii) Rubro  (Mid brain)
iv) "Olivo  (Medulla)
v) Tecto  (Mid brain):

Spinal tract

.Spinal Tract

Spinal Tract

Spinal Tract

Functions of Extra pyramidal tract

i) Controls gross postural movements of proximal joints
ii)  Regulation of muscle tone
iii) They can control <oE.=HQ movements if Pyramidal tracts are

damaged.

Autonomic nervous system (ANS)

The system was originally named autonomic because,
Emio:m?. physiologists Eo:mi that, it functiones with no control
from CNS ie.- autonomous or self - governing. But today, it is known
that the ANS is neither structurally, nor functionally independent of
CNS. H.ﬁ..mm regulated by centers in the brain in particular by the cerebral
cortex, hypothalamus and medulla oblongata.

(ANS  foreer autT T Rearr vt - Handbook 3 R 1)

“Structures
. The ANS consists of visceral efferent neurons organised into
. nerves, ganglia and plexuses. It is considered mostly of motor type.
All autonomic axons are efferent fibres. Efferent neurons are pre
ganglionic (with myelinated axons) and post ganglionic (with
ch%o::mﬁoa axons) . The ANS consists of two principle divisions -
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results in an opposite behavicral pattern -! docility, tameness and

affection.

As the limbic system assumes a primary function in emotions
such as pain, pleasure, anger, 1age, fear, sorrow, sexual feelings,
docility and affection, is called as Visceral or Emotional Brain.

Sleep

Definition
- A state of consciousness, that differs from alert wakefulness,

by a loss of critical reactivity, to events in the environment,
accompanied by a profound alteration in the function of the brain.

Rhythm
One sleep period in 24 hours. It also depends on rwcmﬁ.
Commonly, sleep occurs during the period of rest i.e.- at night. In

night workers, day sleeping is the habit.

Requirement
Varies inversely with age.
. New bomn c.mg - 16 - 20 Hours.

o  Children - 12 - 14 Hours.
e Adults ' - 7-9 Hous,

e Oldage - - 5Hours.
Curve

Max. depth at the end of 1st hour.

1)  Inadults

2) Inchildren 2 max. periods -
‘ a) Between lst and 2nd hour.

b) Between 8th and 9th hour.

(No dreams during deep sleep.)

- 304
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Physiological responses n__i:n sleep
1) C. V.S. - Pulse |, B.P.|

2) RS - - Rate |

3) B.M.R. - l ‘

4)  Secreticns - Salivary and lacrimal - J
Gastric - T or unaltered
Sweat -7

5) Muscles - Relaxed.

é) Eyes B

o Eye - balls roll up and out

(Due to flaccid external ocular muscles),

. Eye lids come closer (due to drooping of the upper lids),
® Pupils - contracted
7) CNS-EEG = Appearance of & waves,

Deep Reflexes -. .e s Babinski - Extensor.

Elo..msn stages during sleep .

1) Light sleep = Rapid Eye Movement Sleep (REM Sleep) =
Rhomben - cephalic sleep - During this stage, high incidence of
penile erection and grinding of teeth (Bruxism) .

2) Non Rapid Eye Movement Sleep (NREM Sleep)-Slow wave sleep.

Causes of sleep

1) Howell's Theory of Cerebral Ischaemia

The drowsiness after food is due to splanchnic vasodilatation,
- fall of B. P. and consequent cerebral ischaemia.
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98, HeffewT
permeability. These mostly tend to accelerate the specific body
 reaction by acting as catalysts and coenzymes, so that these are

- effective even in minute amounts.

Transport of Hormones'
. Occurs Eocmr the blood, where these may be found in free
state to some extent but mostly bound to plasma proteins to avoid

their over - action and early degradation

Metabolism of Hormones
The hormones are inactivated by conjugation, oxidation etc.
Some of the hormones may be inactivated in the gland itseif.

Inter - relation of hormones
The hormones do not function in the body as single independant
units. Their actions are inter movo:ama and well coordinated and

balanced in normal persons.

Feed-back mechanism between anterior pituitary and target m_m__&

This is one of the ways by which the secretion of ﬂmamon m_mbam
is controlled by the interior pituitary and vice versa eg.- Excessive
secretion of thyroid hormone tends to depress further release of thyroid

hormone (TSH) .

 Nefvous Control ,

The brain cells are assumed to ancoo_nnﬁo - humours, which
control the anterior pituitary secretions, which in turn affect the target
glands. Most of the sites of nervous control of hormonal secretions
have been, located in the hypothalamus. Interrelation between brain
and B:.oamﬁ pituitary is via portal vessels, though EEO.r. neuro

_hormones are released to stimulate the secretion of specific hormones

of anterior pitbitary. Such newro-hamours have been named as
Releasimg Factors. e .- Thyrotrophic releasing m.wn_/o.n ORY). .
308 ‘ _ _
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Effects of environmental factors o
Factors like light, temperature and emotions have been known
to wﬁnﬁ the hormones. eg .- mBomosm stimulate adrenaline secretions,

>=8 regulation of _-o::o_s_ secretion

Blood glucose levels and Insulin is a classical example. Any
increase in blood sugar levels tends to stimulate insulin, so that blood
sugar is brought down to within normal limits, when once again insulin
1s depressed.

Classification of endocrine glands

1)  Purely = endocrine Glands.
eg.- Thyroid, m.mnm:dqo_a Adrenal &
PE:»Q

2) Mixed type ~ eg.- Pancreas, Ovaries, Hn.mnmm, Thymus.
3) ._.mavoii nm.-, Placenta.
4) Disputable eg.- Pineal body.

Hormones

Any chemical substance &5985& in body tissues and carried -

by blood to other parts of co& for i :m specific action.

\c\>=8:oq Pituitary

G.H., prolactin, TSH, FSH, FE >O‘E.~ MS.T.
/\_v\ Posterior Pituitary
Oxytocin, ADH A<mmoEommEv

Thyroid
‘Tri-iodo thyroxine (T3)and ,;vqox_:o G&v, gv:o-G&QSJE

__vmaﬁ__ﬁoa _vmaﬁ__o::o:o

Adrenal vortex

Cortisol, Aldosterone, sex hormones b»:&omm@
_ 309
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g6, Tefreeary
10) T,andT,

Accelerates metabolic rate and increase cell metabolism.

Growth, differentiation and development throughout body. Increase

rate of 50%3@%?55.
11) Calcitonin

Secreted by Para Follicular cells — Reduce number of
Osteoclasts — more Ca is preserved in Bones) — om\_mm\ﬁolan.%oammom
blood Ca level.

12) Parathormone -
>roduced by chief cells — Maintain Eovoa ca level in blood.

Increase the proliferation of osteoclasts. >=Skmbﬁm\nb|nbnn%8=m=.
Parathormone influences kidney to form “Calcitriol” Hormone, which

increase ca absorption from G.I. tract into blood.

13) Aldosterone
Cells of Zona Glomerulosa, produce this ronsouo increases
Zw (& waste) reabsorption fr i s — Foawmo fluid volume

_ restores normal electrolyte balance — Raises BP.

.III,!_
14) Gluco-corticoids (cortisol and cortisone)

Secreted by cells of zona fasciculata and zona reticularis.
Secretion of this hormone is Imp body response to S{ress — increase

blood sugar, suppress inflammatory responses.

15) Sex steroids
Produced by cells of Zona reticulans — 73025 439509 are

of ldle physiclogical significance.

16) mc_znugsn and Non mzsmg.::n
These catecholamines are secreted by Adrenal medulla. These

hormones prepare individual, for fight or flight re e resulting

increase in Heart rate, cardiac output, blood flow.
312
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17) ._.88“83__@ o i

78%@ in seminiferous tubules for :onsa mvonsmnomonom_m
Structure and function of a accessory reproductive glands and
a@&ov:ﬁi and maintenance of Male secondary sex characteristics
are depending on Testosterone.

18) Oestrogen

Development of — Female accessory sex organs. Secondary sex
characcers, influence follicular pLase (1* half) of M.C., Ca* deposition
in bones is stimulated.

19) ._.__S:E

Lymphocyte formation in n?-&o: related to growth of gonads,
Imp in association with HBE—So_omw process in body.

Abnormalities in :o_..:o..i_ secretion (Hyper or Hypo) -

1)  Thyroid

. Hyperthyroidism (Goitre / Thyrotoxicosis)

. m%ondaoa_ma QoE:mB (children) and Myxoedema A>ac_c
2)  Parathyroid

e  Hyperparathyroidism (due to Tumour of glands) — Excess
osteoclastic activity

e  Hypoparathyroidism (Tetany)

3) Adrenal cortex -

- Primary Hyperaldosteronism (Conn’s disease)

Secondary hyper aldosteronism
Owver secretion of cortisol (Cushing syndrome)

. oEoEo ?:Sm_ Smﬁmo_ozow (Addison’s a_mommov

EaT]
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28, Tefteery

producing gland and the controller of all the other glands which secrete
hormones into the bloodstream (Endocrine glands or glands of internal
secretion) . The pituitary gland is the nodal point of the whole
endocrine system and in conjunction with the hypothalamus, forms

the link between the nervous system (Movement, sensation, mental

activity) and the chemical control system (all metabolic, growth and

regulatory processes) of the body.

The pituitary gland secretes a variety of different hormones.

They are -

1)  Growth hormone - which controls growth.

2)  Prolactin - which promote milk production at the end of
pregnancy.

3) Thyroid - Stimulating hormone which control the output of
thyroid hormone (TSH) . _

4)  Follicle - Stimulating hormone (FSH) and luteinizing hormone
(LH), which control the production of eggs (Ovum) from the
ovary and maintenance of pregnancy after fertilization.

5)  Adrenocorticotropic hormone (ACTH) - which control the output
of cortisol from the adrenal glands.

6)  Oxytocin - which releases milk from the breast and causes the
womb (Uterus) to contract. _

7)  Vasopressin - Also called the antidiuretic hormone, which
increases the reabsorption of water in the kidneys and controls
water loss. ‘

. 8)  Melanocyte Stimulating hormone (MSH). which stimulates the
| growth of pigment cells in the skin.

316 .
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Details of pituitary gland .

Growth Hormone (G.H.)

1)

e  Secreted by chromophils (Acidophilic cells)

e  G.H. = Somatotrophic Hormone (S.T.H.) (Soma = body cell)

e  The function of this hormone is seen on all the cells of the
body, except reproductive cells.

_u::o.:o:m

i)  Promotes and Rmc_ma_m the process of growth.

ii) , Increase of Messenger RNA in the cells, which promotes protein
synthesis.

Ev_ Amino acid transport and protein synthesis is enhanced.

iv)  Accelerate linear growth of skeleton and widening of epiphysis.

. Muscles, viscera and tissue increase in size and weight.

v)  Rate of carbohydrate utilization decreases. So conservation
process takes place. .

vi) Fat metabolism EQowmo.m blood level of free fatty acids and
glycerol increases. ‘

vii) Increased retention of sodium, potassium and phosphorus

Pathology

Causes of excessive GH

A)
L))

Tumour, idiopathic (cause not known)

Hyper secretion of GH

(Gigantism)
It occurs in the growing age (12 to 20 years)
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5) Insulin and Glucagon - From the pancreas.

6)  Parathyroid - From the parathyroid gland
7) Oestrogen and Progesterone - From the ovaries.
8) Testosterone - From the testicles.
~ All have specific functions. The levels of these hormones in
the blood are monitored by the hypothalamus so that the normal
| balance (homeostasis) is achieved.

2) The Thyroid Gland m%
N2~ Hyoid bone

Larynx
Right Lobe Left Lobe
o/ Thyroid of Thyroid

Trachea

Thyroid Gland

The thyroid is an endocrine gland.)
\ o thyroid isan endogrine glandy - yy uide ol

Situated in the lower-part of the front and sides-of- :oow
&i = 20- AcAo_L\ (rgen. &\G\\Q\\x&b: S %ﬁi&\ﬁ
e~ It consists of right and left lobes that are joined to each other

by the isthmus.

° A third, pyramidal lobe may project upwards from the isthmus

or from one of the lobes.

. Sometimes a fibrous or fibromuscular band or levator of thyroid
gland descends from the body of the hyoid bone to the isthmus

qo0 0T the pyramidal 1obe.

%T/Wﬂ 2§, Tefitea™y

>oonmmoQ thyroid glands are moH:Q:Bnm found as small

\ S

detached masses of thyroid tissue in the vicinity of the lobes or
above the isthmus.

\ .

Structure and function of thyroid gland change in different
stages of the sexual cycleé in females.

e / Its function is slightly increased during pregnancy and lactation

and is decreased during menopause.

This lies in the neck, just under the 'Adams Apple' (Larynx) .
The Thyroid produces two iodine - ooﬂ_:mma:m hormones, thyroxine
and tri - iodo thyroxine, which act directly on almost all the cells in
the body to control the rate at which they break down and built up
chemical substances (Metabolism) .

Excess Thyroid hormone causes an abnormal rate of breakdown
AOmSUo.:mBV and increased heat production. Fuel stores become
depleted and muscles waste. There is a rapid pulse, hyperactivity,

jumpiness, anxiety and loss of weight. This is _called 'Hyper -

thyroidism'. Insufficient Thyroid hormone in adults (Hypo -
thyroidism) causes both, physical and mental slowing, mmmw:?:% to
cold, weight gain and puffiness of the tissues (Myxoedema) . In babies,

lack of quoa hormones causes cretinismi and irvother children, failure
of growth and development..

ST e

The production of Ev\no_‘a gland hormone is controlled cw
thyroid - stimulating :oﬂ:ozo (TSH) from En v:ESQ m_mza There

isa ?.& = back mechanism by. which the level of quoa hormone in

the Eooa also oo:QO_ the pituitary reducing its output of TSH.

A third hormone, Calcitonin, is secreted by cells in the thyroid
glands and is released into the blood, but has nothing to do with the

thyroid hormones. It's action is on vozo where it interferes with release

of calcium. The %on_m:Noa no__m 5 the thyroid gland which produce

o&o:os_: m_mo BoEISa Eo Eooa om;o::z _o<o_ ooszscocm_w 321
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release of calcium from the bones, a reduction in calcium loss by the

kidneys and increased absorption from the bowel.

Sometimes the Parathyroids enlarge or a.o<o_ov tumours and
secrete too much parathormone. The result is excessive loss of calcium
.?.oB_ bones resulting in softening. Surgery is usually necessary to
remove some of the glands. Insufficient parathormone result in low
blood calcium - a potentially dangerous condition featuring abnormal
cho_nm. excitability and spasm (Tetany) .

Kidneys -
The Suprarenal glands

e A pair of important endocrine glands situated on the posterior
abdominal wall over the upper co_o of the wauowm behind the
peritoneum.

e Each gland measures

Height = 50 mm ~ Breadth = 30 mm
Thickness = 10 mm Weight = 5gm

. Right suprarenal is triangular in mrmw_m and left is semilunar in
shape.

e It is approximately one-third of the kidney at cﬁ: and about
one-thirteenth of it in adults.

324
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The adrenals are two sma'l but important endocrine organs,
sitting like triangular caps - one on the top of each kidney. Each
inct parts, the inner core - which produces

adrenal has two di

adrenaline and an outer layer AOonoxv which produces three kinds

of steroid hormones - Oon_ma to :o_v Eo coaw to react to stress,

>Eom§o=o to 828_ ,S:Q balance mza mox hormones. Because all

- 2 T T e i

e DSt A R 5

these hormones have such a noso_.?_ effect on the body, any disorder
of the adrenals is serious.
>&.o=w:=o isthe mooac on of So inner part of the adrenal glands

and of certain nerve endings. It is produced when the body is required

to make unusual efforts. It speeds up the heart, increases the rate
breathing, raises the blood pressure, deflects the blood circulation

PSRN i+ i A e VAT N S RS

from the digestive system to the :Emo_om mobilizes the fuel m_coo,mo
and causes a sense of alertness and excitement. These changes allow

more effective physical action, as may be needed in a situation of
JENSIRSEEEEEEE S s e ety T

danger. It has been described as the hormone of ‘fright, fight or flight'.

One of the ways in which stress is thought to cause damage is by the
over - frequent and Emvvav:&o production of adrenaline and the

-

resultant raising of the blood pressure with possible permanent damage

to the vital arteries.
—

" The natural corticosteroid hormones secreted by the cortex of
the adrenal glands are cortisol, corticosterone, aldosterone and

androsterore. Cortisol and coriicosterone are called glucocorticoids
because ihey are concerned with the body's usage of glucose and
other nutrients. Aldosterone is called as mineral corticoid because it

is responsible for the ‘control of blood levels of minerals such as
soditm and potassium and, thereby, control of water balance.

Androsterone is an androgen, a male sex hormone similar to

testosterone produced in the testicles.
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5) The pancreas

The pancreas produces digestive enzymes which pass into the
first part of the small intestine (Duodenum) . But it is also an endocrine
gland, containing groups of specialized cells, in areas known as the
Islets of Langerhans, which monitor the concentration of glucose in
the blood and secrete appropriate amcunt of the hormones, insulin
and glucagon to lower or raise the amounts of sugar as necessary.

O_commo.: is a protein hormone, produced by the islet cells of
the gland, which has an effect opposite to that of insulin. Glucagon is
also involved in the mobilization of fatty acids for energy purposes.
It is used as an emergency measure when the blood sugar levels are
dangerously low (Hypo glycaemia) and must be rapidly raised. A
glucagon injection can prevent brain damage or even save life.

Insulin acts by forming port on cell membranes which allows
glucose to pass in. In its absence, glucose, which is the main fuel of
the body, can not get into the cells and accumulates in the blood. The
body responds to its reed for glucose by releasing more from the
muscles which waste away. The wasting disorder caused by
insufficient insulin is called Diabetes mellitus and is no:aoaa by

" injections of insulin.

6) The sex glands
Puberty is the c.aaoa, occurring %:m:_w between the.ages of

ten and fourteen, when the sexual organs mature, the mmocaauQ sexual
characteristics begin to develop, the significance of moxcm_:v\ begins
~ to become apparent to the young person and reproduction becomes
nossible. The time scale varies considerably, especially, in boys, so
that at the age of fourteen one body may appear sexually mature

while znother may have infantile genitalia;

328
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In both female and male, puberty is :::28 by the production,
by- En pituitary gland, of hormones, called mo?ao trophines, which

cause the ovaries and the testicles to increase, respectively oestrogen”

and testosterone.

In girls, the first sign of puberty is breast budding or the
appearance of pubic hair. One breast may develop more rapidly than
the other, but inequalities normally disappear as growth continues. It
is usually are mature @sorwu for ovulation to occur so that the first

- menstrual period is induced. By this time the breast are well advanced

and pubic and underarm hair are fully grown. During this period there
is an acceleration of mB%E with a widening of the pubis and
characteristic deposition of fat under the skin. When the menstrual
periods are fully established zat regular intervals, puberty is complete.
The first sign of puberty, in boys is an increase in the rate of
growth of testicles and scrotum. This is followed by the beginnings
of a beard and the appearance of pubic hair extending upward in a
diamond pattern towards the naval. The penis then begins to grow,
reahing its adult size in about two years. Sperm production gets under
Emw. under the influence of testosterone and this also prompts the
maturation of the prostate gland and the seminal vesicles and
enlargement of the voice box (Larynx) so that the voice deepens.
About 80 % of the adult's height is reached before sexual
maturation starts, but a considerable spurt in growth and even more
in weight gain, occurs during the period around puberty. The body

weight may be almost doubled during this period in boys, this mainly
duz to increase in the weight of the muscles. In girls, muscle wei ght
increases by about 50 % but there is also a large increase in fat

deposition. By around eighteen years of this amounts to over 20 % of

the body weight, compared to 10 % in young man.
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7) Thymus gland

No specific hormone is secreted. mooaﬁom Huqsn:ouoﬁc:

Thymus gland is situated in the thorax, E the midline, behind .

- . the sternum and in front of trachea.

Weight at birth = 20 gm and at puberty = 40 gm.

Thymus gland has two lobes with cortex and medulla.

Functions

1),
2)
3)
4)

5)

6)

Thymus gland is partly lymphoid and partly endocrine in
function. _

Thymus gland is one of the seats of EBﬁr_oov;o formation in
children. . .

Thymus gland has a relation with the growth of gonads.
id:::m helps for the salt deposition in the bones.

Recently, it is found that thymus is important in association

with immunological processes in the body.

Small lymphocytes are said to migrate to wmao:m antibody--

forming tissues of the body (Spleen, lymph node, thymus etc.)
Thymus gland produces ‘curare-like substance which depresses
Myoneural junction. Hence, in the disease ‘Myasthenia Gravis’,
thymus is found to be enlarged. Myasthepia Gravis is a disease
due to deficiency of Ach i.e. Acetylcholine.
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