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1. Vitamins are organic compounds. 53
Plants synthesize vitamins; animals can synthesize

Animals obtain the vitamins from the food stuffs.-
Man requires about 15 or lesser vitanuns.

They are required in very small quantitics. .
6. They function like hormones. ¢ G
7. Thev do not provide any energy for the animals;
regulate the physiological activities functioning as catalysts,
8. Vitamins are destroved by high temperature and ¢
for longer duration of time. |

9. When vitamins are deficient in the food, they
set of diseases called deficiency diseas .Thes_e d”
cured only with the treatment with the particular vitam
deficient. .
Dr. Funk introduced the term ‘vitamine’ fqr t.:
compounds. The vitamin which Funk c;(t.racf'i'-d
amine and that is found to be essential foq ‘vital’ ac
- he coined the name Vitarnine. But later it was fou
' was not present in all the vitamins discovered. Her
deleted and the term Vitamin was used instead of Vi
Classification
~ Vitamins are named with the alphabet with the or
~ discovery. Thus there are vitamins A, B, C. D, K. Q
vitamins are classified into two groups accord
- soiubility. They are fat soluble vitamins and w
vitamins. Vitamins A, D. E and K are fatsoluble and V
and C are water soluble. ; b

1. Vitamin A : Retinol or Antixerophthalmic Vitami

It was discovered by Mc Collum in 1913. It is

~ vitamun. It exists in two forms, namely Vitamin Aj (

- VitaminA2 (Retinulp). The empirical formula of A

: it of A2 is C20H270H. o b

ls  synthesize vitamin A from caro

called provitaminA. A single carotene is Sp

fy vegetableslike amaranth, spin:

S. carrots, yellow pumpkins, fruits

ish liver oils like cod-]
gg, fish, etc. |

amin A is an importan
essential for vision.
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3. It is essential for protein synthesis.
4. 1t maintains the normal growth and shape
5. It is essential for the synthesis of mucopo

6. It promotes fertility.
7. It has some specific functions on carbohydrate metabo-

of bones.
lysaccharides.

fism.
8. It is essential to the normal structure and functions of

epithelial tissues.

9. It is essential for the metabolism of DNA.

Deficiency - 1. In children deficiency of vitamin A retards
growth. It leads to loss of weight. Sk e

2. Vision in dim light is carried out by the rhodopsin pigment
present in the retina of eye. Vitamin A is essential for the synihesis
of rhodopsin. When vitamin A is deficient rhodopsin cannot be
~ synthesized. This leads to a failure of vision in dim light. This type
of eye defect is called night blindness or nyctalopia.

3. The deficiency leads to reddening, dryness, and lusterless
condition of the eye. This defect is called xerophthalmia.

4. In extreme cases of deficiency the cornea becomes soft,
disorganised and destroyed. This defect is called keratomalacia.

5. Degeneration of lacrymal gland.

6. Sweat and sebaceous glands of skin degenerate.

7. The glands present in the alimentary canal and the

epithelial lining degenerate.
8. The epithelium of the respiratory tract becomes stratified

and degenerate.

Over dose of vitamin A is toxic to the body. It causes hyper
vitaminosis which is characterized by drowsiness. sluggishness,
severe headache, vomitting and pecling of the skin.

2 Vitamin D : Calciferol or Antirachitic Vitamin

This vitamin was discovered by Mc Collum in 1922_ 1t is a
steroid compound. It exists in five known forms. They are Vitamin
Dj. D2. D3, D4 and Ds. Vitamin D» is of common occurrence and
is called ergocalciferol. Its molecular formula 1s C2gH4a30H.
Vitamin D3 is called cholecalciferol. Vitamin D is formed by the
irradiation of sterols. Vitamin D5 is derived from plant sterol er-
gosterol. The skin of man contains large amount of cholesterol.
This is converted into vitamin D on exposure of the skin {o sun-

light.
Sources : Fish liver oils are the richest sourcc&&f\ﬂtﬁ?ﬂnn D.

Butter, milk and egg also contain vitamin D. .
1640 SR8 5



Functions : 1. It helps calcmm absorption in the i intest,.

2. It improves absorption of phosphate. -

3. It s essential for calcium metabolism. _

4. Helps in the normal development of bone and teeth. o

i 5. It helps inthe depositi’on of calcium and phospha‘_te_

nésa Ve '
Deficiency : Deficiency of this Vitamin causes ,,'

children and osteomalacia in adults. AR

Rickets | '

Rickets is a deficiency disease caused by the d
Vitamin D. It commonly occurs in chilaren. It is charact
soft and weak bones and the leg bones are curved andbow
The ribs have a beaded appearance and pigeon

 (Calcium is wasted in the faeces and hence 1t ls no
for ossification of bones. Hence the bones are ce
pature. As vitamin 1) nrevents rickets, it is called

vitamin ~ Pigeon( ‘hest develoDS.
Osteomalacia : 1t 1s a torm of adult rlcl\et‘_

deficiency of Vit D and calcium salts in the diet. I
womnen durmg pregnancy and lactation when a larg
calcium is depleted from the mother. Ch

3. Vitamin E : Tocopherol or Antrstermty Vi tam‘

It was discovered by Mat:li and Conclin in
 soluble vitamin. The word tocopherol is derived fror
wordq namely, tokos = Childbirth; phero = to bear. It
1o the fertility of male and the birth process of fer

ree formsnamely a, f and Ttocopherols Alpha
mest potent form. -
- ‘)4! b 2 .,.,o_}_

5 _‘lurces The nchcst sources of Vitamm E._

{ﬁf:ér the _nu{mal reproductlon of'ra
' Q ,l_?:ma] functlnmng 6}? mu
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\ 2. /In rats, gminea pigs and rabbits deficiency leads to
degenerative changes in the muscles and paralysis. The defect s
called nurritional muscular dystrophy.
3. It leads to necresis of the heart muscles. :
, 4 Inchicks it leads to embryonic mortality due 10 the disin-
tegration of blood vessels. A
. Exudative diathesis,  1s another defect in chicks. It 1s char-
Aacterized by the appearance of large patches of subcutaneous
,oedema on the breast, abdomen, neck and legs. . '
6. Athird deficiency disease in chicks is encephalomalacia.
‘3 ishbharaclqrized by motor incoordination, head retraction and
‘death, ' :
7.- Combined deéficiency of Vitamin E and selentum causes
hepatic necrosis,
. 8. The physiological role of Vitamin E in man is not known
Taccut‘atcly. However it is reported that deficiency of this Vitamin
causes habitual abortion, muscular dystrophies, peripheral vas-
ular disorders, heart disorders and menopause.

*. Vitamin K or Antiheemorrhagic Vitamin
- This Vitamin was discoveréd by Dam in 1935. It is a fat
soluble Vitamin. It is named K because it is essential for koagula-
tfion (coagulation) or bload clotting. .

Sources : Vitamin K is synthesized by green plants and
micro-organisms.Cabbage,spinach,alfalfa,tomato,soyabean,etc.
are the richest sources. It is present in small amount in liver, fish,
milk, ghee, egg, etc. Active forms of Vitamin K can be artificially
=-mthesized.

Functions:1. It is essential for the synthesis of prothrombin
in the liver. Prothrombin is essential for the coagulation of blood.
Hence Vitamin K is essential for the coagulation of blood. Hence it
is called an antihaemorrhagic Vitamin.

2. It plays a key role in the respiratory chain mechanism and
oxidative phosphorylation. : | :

Deficiency Symptoms : When Vitamin K is deficient,
coagulation is prevented; when there occurs an injury, generally
bleeding is stopped within 5 to 8 minutes. This is due to coagula-
tion of blood on the wound surface. When vitamin K is defictent.
coagulation cannot occur. This leads to continuous bleeding from

the wound and the victim dies because of loss of blood.
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[tis a new vitamin di yanbcans- It is essential for the

a phospholipid extracted from SO '
proper functioning of blood-clotting mechanism 10 man.

6. Vitamin U L b
It is another new vitamin 1S rom curd by the rcSearche

at the Biochemiistry Institute and the MOSCOW Tﬁh(l;o;oguca;
s good curative € ect On peoy
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itamins. It 1S

It includes a set of water soluble vitam! ¢
four groups, namely B1, B, Bg and B12. Again each group ma
containing one or more vitamins and they aré named according to
their chemical naturc. The important B complex vitamins are:

1. By - Thiamine 6. B7 - Biotin -

2. B3 - Riboflavin 7. Bo - Folic aci

3. Bj - Pantothenic acid 3. Biz - Cobalamine

4. Bs- Niacin 9. Inositol
5. Be - Pynidoxine e

" 1. Vitamin By, Thiamine
" It is soluble in water. This vitamin was isolated in 192
Jansen and Donath and synthesized in 1936 by Willian s.
prepared in cereals; this vitamin is concentrated in the oute
and bran layers. During milling and polishing this vitamin
carded. Hence unpolished rice is the nchest source. g
3 _f_imcﬁans: 1. Tt undergoes reaction with ATP in wf'r
ierminal phosphates from ATP are transferred to the t
molecule to form thiamine pyrophosphate (TPP). ,
Thiamine + ATP — AMP + Tniamine pyrophospha
The thiamine pyrophosphate acts as a coenzyme in gly
pathway as well as Krebs eyclew . % e
2. It activates carboxylase. Carboxylase 1s esscn,tiéi
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Ltalina word meaning rough skin. This disease is characterized by
three symptoms, namely dermatitis, diarrhoeaand dementia. The
skin, especially the portion exposed to sunlight (face, neck, hands,
ete) becomes bronzed, resembling sunburn and later becomes
thickened. The tongue is swollen glossy and beefy. Gastrointestinal
disorders, polyneuritis, and various forms of mental disorders ap-
pear. Headache, irritability, confusion, inadequate growth, loss of

weight and strength and anaemia are other Symptoms.

[n dogs it causes a disease called black tongue.
5. Vitamin B Pyridoxine

It was discoverea by Gyorgy in 1934, It is a pyridine deriva-
tive, The compounds pyridoxol and pyridoxamine also function as
vitamin Bg. Pyridoxol phosphate is the active form of this vitamin.
The richest sources are yeast, rice polishing, germs of grains and
cereals, leafy vegetables, liver, eggs, meat, kidney, etc.

Functions : 1. Pyndoxol phosphate acts as a coenzyme.

2. It helps in the synthesis of fats from carbohydrates and
proteins.

3. It is involved in the active transport of aminoacids and
certain metallic ions across cell membranes.

4. Itis linked with the metabolism of central nervous system.

Deficiency symptoms : In rats deficiency of this vitamin
causes a specific type of dermatitis called acrdymia, anaemia and
convulsions. Dermatitis occurs in the jaws. tail, nose, mouth and
ears. It is charactenzed by scaliness, loss of hair, swelling, inhibt-
tion of growth and reduction in accessory reproductive organs.

The deficiency disease produced in man is not known.

6. Biotin (B7) ' PO

It was discovered by Baternan in 1916. The richest sources
are yeast. egg, yolk, kidney, liver, milk, cauliflower, peas, nuts, etc.
However moderate amount is present in all the foodstuffs. Biotin
can be synthesized by intestinal bacteria.

Functions : 1. It functions as a coenzvme for carboxylase.
Hence it involves in the fixation of CO2 and carboxylation. ‘

5 2. It helps in the conversion of pyruvic acid to oxaloacetic
acid. |

3. It involves in deamination of certain amino acids like
aspartic acid, serine and threonine.

4. ltinvolves in the synthesic of carbamyl phosphate.
5. Itis essential for the s, .1 Iicsis of lipidses s
0. It prevents dermatitis in dogs and rats. =+
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Deficiency Symptoms : .
rats.
In man the symptoms are as follows:

1. Dermatitis of extremities. p
2. Svmptoms resembling thiamine deficiency and
3. Blood cholestrol increases.

7. Folic acid (Bg)
[t was discovered by Day. |

The richest sources are green

kidney and beef. Other foodstuffs also con
Functions - 1. It functions as a coenzyme-

2. It is essential for the synthesis of RNA.

3. Its main role is in the formation and maturation of red
cells. '

Deficiency Symptoms : Deficiency
megaloblastic anaemia during pregnancy.

8. Vitamin B1z - Cyanocobalamine
: Smith and Parker isolated this vitamin from liver in 1948.
" The richest sources of this vitamin are liver. egg. milk. meat and
fish.

Functions - 1. In the living cells Bi21s ¢
coenzyme called coenzymeB]2. Itis involved 1n a
tabolic reactions. :

2 It is essential for the formation and maturation of RBC.
- 3. It is involved in the synthesis of nucleic acids.
4. |t stimulates bone marrow to produce WBC-and platelets.
5. It helps the growth of micro-organisms.
6. It synthezises lipids from carbohvdrates.
7. 1t helps in the synthesis of methyl group.
o B IeTS involved in transmethylation process.
9. It prevents hyperglycaemia.
- 10. It prevents pernicious anaemia.
~ Deficiency Symptoms : 1. Deficiency of B1> causes perni-
nia. It is characterized by a drastic decrease in blood

It causes dermatitis in dogs and 1

{ was isolated from spinach leaf.

leafy vegetables, veast; liver,
tajn it i smail amount.

in man Ccauses

onverted into a
number of me-

o

Ay o S E) o

thc.r ﬁéﬁtﬁcncy sign is hyperglycaemia.
gsaud rats it causes slow growth, nervousmness and ir-



g, Inositol e

It was isolated by Scherer in 1850 from muscles. It has sweet
taste and is soluble in water. The main sources of this vitamin are
yeast, brain, stomach, kidney, spleen, liver, milk, blood, muscles,
soyabeans, citrus fruits, vegetables, grains, etc.

Functions : Its function in man is not known.

1. It prevents the deposition of fats and accelerates the rate of
removal of fat from the liver. This phenomehon is called
lipotrophic action.

2. It is essential for normal reproduction.

3. It promotes growth.

Deficiency Symptoms : It causes alopecia in mice and spéc-
tacle eye in rats.

8. Vitamin C
Ascorbic acid or Antiscorbutic Vitamin

It was isolated by Szent-Gyorgyi(1928) and synthesized by
Reichstein (1933). It is a derivative of carbohydrate. It is a white
crystalline solid. It is destroyed by heat, cooking. etc.

Sources : It is found. in abundance in cirus fruds like
orange. lemon. tomato, pineapple. papaya, elc. grapes, guava, ap-
ples. bananas. etc. vegetables like cauliflower, cabbage. green
peas. beans. tomatoes. spinach. properly sprouted pulses, ger-
minating grams. etc. Animal tissues contain only a small amount
of this vitamin e.g. milk, liver, kidney. heart, meat. fishand glands
like adrenal. thymus, pituitary, etc.

Vitamin C is essential for the formation of fibroblasts, os-
teoblasts, etc. It plays a main role in wound healing by cing
connective tissue. It involves in the maturation of RBC. tprovides
 resistance powers against toxins and stress conditions. [t is essen-
' tial for the synthesis of intercellular cementing substances.

Deficiency of this vitamin causes scury. It is characterised by
internal bleeding. Bleeding is more common in the guems. [t is due
to fragility of capillaries. The symptoms of scurvy include swollen
gums, loosening of the tecth, haemorrhage, poor healing, and
increased susceptibility to infections and poor tooth formation.
There are two types of scurvy, infantile scurvy and bachelor
scurvy. Bachelors and widows who may prepare their own foods

are prone to bachelors scurvy. Infantile scurvy appearin children.

Scurvy is a deficiency disease caused by the deficiency of
 vitamin C. Hence vitamin C is called antiscorbutic vitamip., v:
is characterised by bleeding from the gums and internal bl ding.
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For example frypsin is secrete

trypsinogen. It 1s transformed into activ
formed trypsin or enteropeptidasc.

~ Most of the enzymes are charac
their actions. That is, the enzymes act in eit

d in an inac_tivc form
¢ trypsin by pre ious}

terized by the r.E:versi'""f*
her directions.

.
Glocres LRSI B Glucose-6-Phosphate
glucomulase y.
~ Effect of temperature on enzymes _
An enzyme works its best in 2 particular tempe re. Th
temperature is called opfi m temperature. 3
Effect of pH 1

Each enzyme works best in a particular pH. This pH s cal

pH optimum.
Effect of enzyma-oonoeﬂtmﬂan

en when it is present in 1ow ¢

An enzyme Wﬂ;ks ev - .  qu
The velocity of the reaction increases with the increasé-in he
centration of enzymes. A
ntration will result at firsts

An increase of substrate conce \ |
very rapid increase in the velocity of I:aactxon._hs the s
concentration continues toincrease, thencrease intherate

tion begins to slow down.

There is one gene for one el _
zyme for one substrate. That is, each enzyme will react withi
one type of substrate 0T 3 group of related substrates. This prop

of enzyme is called specificity of enzymes. -

zyme. Similarly there is or

Classification of Enzymes 2

Enzymes are grouped into six major classes. They are :

¥ A 1. Oxidoreductases 4. Lyases e
¥ 2. Transferases 5. Isomerasesand
3. Hydrolases 6. Ligases

-ductases are enzymes which involve in biologit
dreductions. Oxidation means addition o .
drogen. Reduction means addition of h
n. A very good example for oxidor
nase. 1t converts lactic acid to pyruv
Jowing are the oxidoreductases -
nases : Dehydrogenases are € nzy!
of hydrogen from one substrateand

"~ A+BH2
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2. Oxidase : Oxidases are enzymes which catalyze the
removal of hydrogen from a substrate and pass it directly to
OXY .. '

Oxidase

AH? + .—.1202 - AH20

. 3. Oxygenases : These arc enzymes which catalyze the in-
corporation of oxygen directly into the substrate.

2. Transferases

~ These enzymes transfer a group from one substrate to another
strate. The reaction can be represented simply as follows :

Transferase
AX +B - A+ BX

. Hydrolases are enzymes which catalyze hydrolysis i.c. the
direct addition of water molecule across a bond which is cleaved.
‘The hydrolases are divided into many sub classes on the nature of
the bond or group being hydrolysed. The various subclasses are

4. Lyases

~ Lyases are enzymes which can catalyze either the removal of

a2 group of atoms from their substrate leaving double bonds or add -

- groups to double bonds without hydrolysis, oxidation or reduction
Eg. aldolase, enolase, fumarase, hydrolase, pyruvate decar-

- boxylase, elc.

5. Isomerase or Mutase

" This class includes all enzymes which catalyze isomeriza
tion. That is, they catalyze the interconversion of a compound tc

one of its isomers.

6. Ligases or Synthetases

These enzymes catalyze synthesis reactions by joining two

" molecules coupled with the breakdown of a pyrophosphate bond -

of ATP to ADP.
3 Coenzymes or Cofactors

4 E§ome chemical reactions require a substance other than the
“enzyme and substrate. This substance is called a coenzyme or
' cofactor.)A coenzyme may be defined as a non-protein organic
ecompotind ora carrier molecule functioning in conjugationwith
a particular enzyme. The coenzyme may be tightly bound to the
~ apoenzyme or may easily dissociate from it. i

Salient features of Coenzyme /
: 1. It is necessary for the active state of an enzyme
2. Like enzymes, coenzymes also remain unch
end of reaction | ;
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3. They are non-proteins.
._ 4. They have low molecular weight.
R They are heat stable.
6. A coenzyme cannot function wuhout 3fl=

zjrgne can act without a coenzyme. .
7. Many coenzymes are closely related tef&
derivatives of vitamins. The important mcnzym_ )
- 1. Nicotinamide adenine-dinucleotide (NAD]
2 Nicotinamide adenine-dinucleo phospha{" ﬂg,__
3. Flavin mononucleotide (FMN). |
4. Flavin adenine dinucleotide (FAD).

5}

. Coenzyme Q.
p 6; Cytochmmcs e
’B: Ace.tylcoenzgmeﬂand i
*”’fb:. 'Ihmmme Qymphasphate '(TPP)










ANIMAL PHYSIC

rded as a process that renders food particles s
of digestion ; Enzymes aI¢ said to bethe ag
5 ey are secreted on to the food at yarious points.
the digestive tract or alimentary canal. They act a
sts, accelerating the rate at which food will reac
 large number of smaller soluble molecules, sui
into the body. Enzymes are very sensitive to the acidit
e surrounding medium, and different enzymes v
nditions. We shall see that the condition
alimentary canal to suit the enzymes

S OF DIGESTION i
stion is essentially of following two
ogenetic position of the animal and

A

By
a:l
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 the buccal cavity moist, but when food is present the rate of secretion
18 increased because the saliva not only moistens the food, lubricating
its subsequent passage through the alimentary canal but also begins
‘the process of digestion.
It contains 98- 5 to 99°/ water and 1 to 1°5%; of a dense residue
which includes the following :
(i) Cellular components : The cellular components of saliva
‘are desquamated epithelial cells of the oral mucosa, leukocytes and
" numerous bacteria. Yeast cells and sometimes protozoans like Amoeba
- salivaricus are also found.
(ii) Inorganic components : Inorganic components of saliva
~ include chlorides, sulphates, carbonates of sodium, potassium, calctum
" and magnesium and traces of ammonia as well. The saliva of man
- and some animals also has potassium sulphocyanate about 0-01%.
3 (iii) Organic components : Organic components of the saliva
~ are chiefly mucin (which gives saliva its viscosity and lubricating pro-
~ perties) and enzymes which digest the food. Some other organic sub-
- stances, such as urea, cholesterol, amino-acids, citrates and vitamins,
~ have also been found in saliva. Glucose is practically absent.
Enzymes of saliva : Saliva contains a large number of enzymes
such as amylase, lysosome acid phosphotase, aldolase, cholesterase,
lysozyme, maltase, catalase, lipase, urease and protease of these pro-
bably only two namely amylase and lysozyme are of physiological
importance.
Amylase : The saliva of cat, dog and some other animals lack
i salivary amylase, while the saliva of other animals such as man, pig
and rats has strong amylase activity.

Salivary amylase was once named ptyalin, to distinguish it from
pancreatic amylase (diastase), but these two enzymes are now known
to be identical. It hydrolyses starch and glycogen to maltose, isomal-
tose, dextrin and some glucose.

~ Lysozyme : This enzyme is polysaccharidase which hydrolyses
certain complex polysaccharides present in the cell wall of many
different species of bacteria (e.g., Micrococcus lysodeikticus), thereby
killing and dissolving them. Its action is partially retarted by the
presence of mucin.

Functions of saliva: The saliva subserves a number of func-
tions :

1. It moistens dry food and facilitates swallowing by a lu-
bricating action. Since water evaporates slowly from saliva it prevents
desiccation of the oral mucosa.

2. It provides an enzyme called salivary amylase or ptyalin for
the digestion of starch. :
3. Tt keeps the mouth and teeth clean (according to PIGMAN and

REID).
4. Tt dissolves the soluble substances such as sugar, and salts.

5. 1t makes the food delicious to taste.
6. Certain substances such as lead, mercury and iodides are
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The haemoglobin that is present in the muscles is called myoglobin. It helps
to store oxygen temporarilyinthe muscles.

5. In Urechis haemoglobin occurs in the nerve cells.
6.1t hasmolecularweight of

Tﬁiaemoglnhin Eadmmap’mﬂlﬁcm;ugmedpmtem)

8. In a normal person, each 100 ml of blood contains 14 to 15 gms of
haemoglobin. The total haemoglobin content is approximately 700 gmsina
mail.

. g, [triscomposedof twocomponents, me;yaproteiﬂmmpgnentmngd
dobin and 2 non-protein component (prostheticgroup) called haern.

10. Globinisformed offour polypeptide chains. Of the four polypeptide

jains, two are identical and called « chgins. An « chain is formed of 141

minoacids. The other two identical chains, are called 8 chain. Each chain
sntains 146 amino acids. ; ' .
~ 11. The haemisanonproteinand it is formed ofiron and porphynn.

. == +
12. Theironis present in the ferrous condition Fe %,

/l'm

Globin

Fig.4-1: Haemogiobin

13.The porphyrinisthe pigment and it gives red colour to haemoglobin.
14_There are four haem moleculesinone baemogiobin.

Haemoglobin =Globin + 4 moleculesofhaem.

Haem—Porphyrin + Iron.

15. Haemoglobin combines with oxygen to form axyhaemoglobin. This
mbination is loose. At low oxygen pressure, it leaves oxygen forming
sced . haemoglobin. One hacmoglobin molecule can bind with 4

 Hb+ 02 —— TS5 o HbOyp (Oxyhaemoglobin )

~ Infissues o -
6. When haemoglobin is treated with hydrochloric acid, it forms a
I coloured pigment calledacid n. |

1. When haemoglobin is treated with gal::ial-.aoﬁc acid, it forms
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About 85% of CO 1s transported as bicarbonates
in RBC as well as in plasma

Most of the CO, entering the blood from the
- tissues, diffuses into the RBC In the RBC, CO, combines
with water to form carbomc acid (H, CO,)).

In the RBC this reaction is accelerated by an
enzyme called carbonic anhydrase.

_ The carbonic acid is unstable and immediately it
dissociates into H' ions and bicarbonate ions (HCO,)

3. As Bicarbonates

CO. + Hz o Tissues Hz C 03 Tissues H* + HCOE‘
1 % - -
Lungs Lungs

The hydrogen ions released from the carbonic acid
.-cannot be retained as such in the RBC. It readily combines

Tissues
HbO, + H* Z = HHb + O,

_ When H* combines with HbO,, O, is released

and HbO, is converted into reduced haemogiobin (HHD).

Thus when H* combines with HbO,, HbO, unloads O,.

The O, released from HbO,, diffuses into the tissue celis

where it is consumed.

:,_ The blood leaving the tissues contains large

quantities of HCO-, and reduced haemoglobin (HHb) £
'_; d small amount of carbonic acid (H,CO,). No further

Changes take place until the blood reaches the capillaries

of the lungs.
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R.Q of turtles increases from 0.52 at 1 C to 0.75 at 29°C.
In human body during, violent exercises, €xcess of C‘Dg is
liminated from the lungs and this makes the increase of
R.O exceeding 2. The diabetic patient shows a low R.Q due

© the increased dissimilation of fats and the decreased
lissimilation of carbohydrate,

Anaerobiosis or Anoxybiosis

Life in the absence of free oxygen is termed anaerobiosis
w anoxybiosis. Animals cap be divided into two groups based

9n the mode of respiration, They are aerobic organisms and

obiC organisms. Some animals adopt both types of respira-
at one time or other during their life period. All cells
capable of temporary anaerobjc existence. Many bacteria
_ protozoans tolerate anaerobiosis for prolonged periods.
)ells in most tissues of the body can even tolerate anaerobiosis
or brief periods. But the cells of the central nervous system
f vertebrates suffer very quickly from oxygen lack.

Many animals acquired the Capacity for life with little
r no oxygen. The animals which live in some habitats where
. levels are continuously low, are able to live without oxygen
a long time. Facultative anaerobes are those organisms

hich switch to aerobic metabulism when O, is available.
bligate anaerobes never require 02_

~ Anaercbic organisms: Anaerobiosis is common  in proto-
)ans, helminth parasites like Ascaris and tape worms. Among
luscs, the marine lamellibranchs which tive in the intertidal
- where oxygen i#s not available during the low tide, have
obic adaptations. Many crustaceans and also insect larvae

been found to tide over periods of oxygen lack by anaerobic
spiration. : i :

. Some symbiotic protozoans like those constituting the
llulose digesting fauna of the termite live under anaerobic

tions and are killed when the oxygen tension is raised,
ozoans in the rumen of a cow are completely under
ierobic conditions. Many bacteria such as butyric and lactic
id bacteria, and denitrifying bacteria like Bacillus denitrificans
capable ' of anaerobic existence. The carp fish Carassius
can live in an oxygen free environment for two to
ree raonths at temperatures of about 5°C.

- Physiological aspects of anaerobiosis: In both plants and
nals carbohydrates appear to be of primary importance
erabic respiration. Normally carbohydrates are split into
acid by chemical reactions that are non-oxidative and
uently part of the lactic acid is oxidised to CO, and
About half the energy released is from the 'wt_-tsatlon
“tic acid and half from non-oxidative process. The
fation of a large amount of (:‘1(}.-2 during the anaerobic

ot e






