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Muscle activities

The skeletal muscle mass accounts for over 50 percent of the total oxygen consumption
in the resting human being and up to 90 percent during very active muscular work. The
metabolism of skeletal muscle is primarily specialized to generate ATP as the immediate

source of energy for contraction and relaxation. Moreover skeletal muscle is adapted to

do its mechanical work in an intermittent fashion, on demand. Sometimes skeletal

muscles must deliver an enormous amount of work in avery short time, asin a 100 meter

sprint.

Skeletal muscles can use glucose, free fatty acids of ketone bodies as fuel, depending on
the degree of activity. In resting muscle the basic fuels are free fatty acids and ketone
bodies, carried from the liver via the blood. These are oxidized and degraded to yield

acetyl-CoA, which enters the citric acid cycle for oxidation to CO2.
The ensuing transport of electrons to oxygen provides the energy for the oxidative

phosphorylation of ADP to ATP. Moderately active muscles use blood glucose in
addition to fatty acids and ketone bodies. The glucose is phosphorylated and degraded by

the glycolytic sequence to pyruvate, which is then oxidized via acetyl —CoA by the citric
acid cycle. However, in maximally active muscles the demand for ATP for contraction is

so great that the blood flow cannot provide oxygen and fuels fast enough.
Under these conditions, the stored muscle glycogen is called upon. The muscle glycogen

is broken down to lactate by anaerobic glycolysis with ayield of two ATPs per glucose

unit degraded.
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Gastric glands

The cells of the gastric glands secrete about 2500 ml of gastric juice daily. This contains a

variety of substances. The hydrochloric acid secreted by the glands in the body of the
stomach kills many ingested bacteria, aids protein digestion, provides the necessary PH
for pepsin to start protein digestion and stimulate the flow of bile and pancreatic juice. It
is concentrated enough to cause tissue damage, but in normal individuas the gastric
mucosa dose not become irritated or digested, in part because the gastric juice aso
contains mucus. Mucus, which is secreted by the neck and surface mucous cells in the
body and fundus and similar cells elswhere in the stomach, is made up of glycoproteins.

Each mucus glycoprotein contains 4 subunits joined by disulfide bridges. The mucus

forms aflexible gel that coats the mucosa.

The surface mucosa cells aso secrete HCO3- and the mucus form an unstirred layer that
has a PH of about 7,0. This unstirred layer plus the surface membranes of the mucosal

cells and the tight junctions between them constitute the mucosal bicarbonate barrier that
protects the mucosal surface from damage by gastric acid. Substances that tend to disrupt
the barrier and cause gastric irritation include ethanol, vinegar, bile, salts and aspirin and
other non-steroidal anti-inflammatory drugs. Prostaglandins stimulate mucus secretion,

and aspirin and related drugs inhibit prostaglandin synthesis.
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Listeria

Listeria monocytogenes is a Gram-positive, facultative intracellular bacterium. It causes
severe infection both in animals and human. The rates of infection are highest among
infants, elderly people, pregnant women and immune-suppressed individuals.
Contaminated food (including raw milk, soft cheese) as a source for sporadic and
common source-outbreaks of listeriosis has been illustrated.

Listeria monocytogenes has special life style, which enables it to escape from phagosome
and avoid circulating antibodies.

One of the important clinical features of listeriosis is infection of the central nervous
system (CNS). Listeria monocytogenes has special tropism to brain (particularly in the
brainstem). The listeria encephalitis in sheep is called circling disease. The neurological
lesions are usually confined to the brainstem, especially the pons and medulla oblongata
where the inflammatory cell infiltrates and bacteria are most prevalent in areas
corresponding to the sensory trigeminal nuclei.

In human, the listeria encephalitis involves the brainstem is called rhombencephalitis.
The infection focals can be found in the pons and medulla with MRI. The associated
mortality is high and usually have serious sequelae in survivors.

It has been suggested that the listeric encephalitis in sheep results from axonal transport
of the bacteria along one or more branches of the trigeminal nerve to the brainstem.
Although the mechanisms for bacterial transfer through the blood- brain barrier and
targeting to the rhombencephalon have not been clarified, a hematogenous spread of the
bacteria has al so been suggested.

In the natural host, peripheral sensory neurons appear to be a primary target for the
bacterial attack. In present study, we use infection of dorsal root ganglia (DRG) primary
sensory neurons, as a model to analyze bacterial and neuronal factors of importance for
neurovirulence of listeria monocytogenes.

The model of listeriosis is widely used to study cell-mediated immunity. It showed that
listeria immunity involves different cells participating at different stages, and that

multiple cytokines are involved in a co-ordinate series of stages.
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Fer mentation

The term “fermentation” was first used by Pasteur to define respiration in the absence of
free molecular oxygen. Fermentation can be broadly defined as respiration that occurs in
dark ( no photosynthesis) and does not involve the use of free molecular oxygen, nitrate
ions, or nitrite ions as the final electron acceptors of degraded organic compounds.
Therefore respiration may occur through several fermentative pathways including sulfate
reduction, mixed acid production, and methane production.

Fermentation is a form of anaerobic respiration. The bacteria that perform fermentation
are facultative anaerobes and anaerobes. Fermentation involves the transformation of
organic compounds to various inorganic and organic products. During fermentation a
portion of an organic compound may be oxidized while another portion is reduced. It is
from this oxidation — reduction of organic compounds that fermenting bacteria obtain
their energy and produce numerous simplistic and soluble organic compounds.
Fermentative bacteria are capable of performing a variety of oxidation — reduction
reactions involving organic compounds, carbon dioxide, carbon monoxide (CO)
molecular hydrogen and sulfur compounds. Fermentative bacteria include facultative
anaerobes aero tolerant anaerobes, and strict anaerobe. Some fermentative bacteria such
as the clostridia and Escherichia col produce a large variety of products, whereas other
fermentative bacteria such as A cetobacterium produce a very small number of products.
As environmental or operational conditions change, for example, PH and temperature,
the bacteria that are active and inactive aso change. These changes in activity are
responsible for changes in the types and quantities of compounds that are produced
through fermentation.

Some products of fermentative bacteria such as acetate and format can be used as
substrate for methane — forming bacteria. Some products of fermentative bacteria such as
butyrate and propionate may be used as substrate for methane forming bacteria only if
they are converted to compounds such as acetate and formate.

Some products of fermentative bacteria cannot be used as substrate by methane- forming

bacteria therefore. Changes in operational conditions of an anaerobic digester such as PH
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and temperature determine which fermentative bacteria are dominant and consequently
which fermentative products are dominant. These products in turn significant influence
the activity of methane- forming bacteria and the efficiency of the anaerobic digester
process.

A relatively large variety of organic compounds and inorganic compounds are produced
through fermentation the compounds obtained through fermentation are dependent on the
compounds fermented, the bacteria involved in the fermentation process and the
operational conditions that exist during fermentation. There are several types of
fermentation. Which are classified according to the major end products obtained in the
fermentation process

The types of fermentation include acetate alcohol (ethanol), butyrate, lactate, mixed acid,

mixed acid and butanediol, propionate and succinct and methane
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Bacteria

At least 300 different species of bacteria are found in the feces of a single individual.

Most of these bacteria are strict anaerobes. The majority of the remaining bacteria are
facultative anaerobes. Escherichia coli are a common facultative anaerobe in feces.

Bacteria from fecal wastes as well as hundreds of soil and water bacteria that enter a
conveyance system through inflow and infiltration are found in the influent of municipal
wastewater treatment processes. For the purpose of this text, bacteria that are commonly

found in wastewater treatment processes are divided into groups according to 1) their
response to free molecular oxygen (0O2) and 2) their enzymatic ability to degrade

substrate in the anaerobic digester.

RESPONSE TO FREE MOLECULAR OXY GEN
Bacteria may be divided further into three groups according to their response to free

molecular oxygen. these groups are 1) strict aerobes, 2) facultative anaerobes, and 3)

anaerobes, including the methane- forming bacteria.

Strict aerobes are active and degrade substrate only in the presence of free molecular
oxygen. These organisms are present in relatively large numbers in aerobic fixed-film
processes, for example, trickling filters and aerobic suspended growth processes. For
example, activated sludge. In the presence of free molecular oxygen they perform
significant roles in the degradation of wastes. However strict aerobes die in an anaerobic
digester in which free molecular oxygen is absent.

Facultative anaerobes are active in the presence or absence of free molecular oxygen. If
present, free molecular oxygen is used for enzymatic activity and the degradation of
wastes. If free molecular oxygen is absent, another molecule, for example, nitrate ion
(NO3), is used to degrade wastes such as methanol (CH30OH). When nitrate ions are used,

denitrification occurs and dinitrogen gas (N2) is produced.

6NO. +5CH,OH + 2N, +5CO, +7H,0 +60H "
3
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Most bacteria within fixed-film processes and suspended growth processes are facultative
anaerobes, and these organisms also perform many significant roles in the degradation of

wastes. Approximately 80% of the bacteria within these aerobic processes are facultative

anaerobes. These organisms are found in relatively large numbers not only in aerobic
processes but also in anaerobic processes.

During the degradation of wastes within an anaerobic digester, facultative anaerobic
bacteria, for example, nitrobacteria spp, produce a variety of acids and alcohols, carbon

dioxide (CO2), and hydrogen from carbohydrates, lipids, and proteins. Some organisms,

for example, Escherichia coli, produce malodorous compounds such as iodole and
skatole.

Anaerobes are inactive in the presence of free molecular oxygen and may be divided into
two subgroups. oxygen-tolerant species and oxygen — intolerant species or strict
anaerobes. Some anaerobes are strong acid producers, such as, streptococcus spp,

whereas other anaerobes, such as desulfomarculum spp, reduce sulfate ( SO?) to hydrogen
sulfide (H2S).Although oxygen- tolerant anaerobes survive in the presence of free
molecular oxygen, these organisms cannot perform normal cellular activities, including

the degradation of substrate, in the presence of molecular oxygen. Strict anaerobes,

including methane- forming bacteria, die in the presence of free molecular oxygen.
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Caffeine effects

Coffee and tea, as well as some soft drinks, contain the stimulant caffeine. As anerve and
heart stimulant, it first increases the rate of the heartbeat and then lowers and strengthens
it. In persons who are not accustomed to its use, the blood pressure rises, but later drops.
Caffeine also increases the secretary action of the kidneys. It relieves feelings of fatigue
and has important medical uses as a cerebral stimulant and as an antidote for some
narcotic drugs. The stimulating effects of tea and coffee vary with the individual. Many
persons say that drinking coffee at dinner or in the evening keeps them awake, and they
prefer to drink coffee from which the caffeine has been removed or to avoid coffee
altogether.

The use of tea and coffee by growing children interferes with normal nutrition by causing
loss of appetite for foods which are needed for growth and energy. In addition, the
caffeine tends to over stimulate the sensitive nervous system of the child.

For the adults there are times when the use of caffeine as a stimulant may be highly
desirable. The busy person finds it frequently necessary to meet unusual demands, and
mental clarity is particularly needed. A cup of coffee may serve as an excellent stimulant
and give atemporary increase in mental alertness. Physicians often limit or forbid the use

of coffee by persons with cardiovascular disease or nervous excitability.
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Food

The place where an organism can live and grow depends greatly on its source of food. In
natural communities, plants and animals exist only in places where they can produce of
obtain an adequate supply of food. Green plants, for example, are rarely found in deep-
water habitats because they must receive sunlight for their food manufacture. Another
example can be seen in animals such as polar bears which eat only fish and must,
therefore, live near the sea.

Living organisms can be classified according to their food behavior into three groups:
producers, consumers and decomposers.

Producers. producers are the green plants that make their own food; by means of
photosynthesis, they build up carbohydrates from carbon dioxide and water. In a forest,
for example, the trees are the main producers.

Consumers. consumers are the organisms that eat other organisms or their products.
Although a very few plants eat insects and are therefore classified as consumers, most
consumers are animals. Animals that feed on plants are primary consumers, they are
called herbivores. For example, most animals which are raised as livestock are
herbivores. Animals that feed on other animals are known as secondary consumers or
carnivores. The animal which is eaten is usually smaller than its predator. This is not,
however, aways true; alarge deer may be killed and eaten by a group of small wolves.
Some consumers obtain their food not by consuming whole organisms but by becoming
parasites. Parasites, which may be plats or animals, fasten upon the body of alarger plant
or animal and feed on it. The organism that feeds the parasite is called the host.
Decomposers. decomposers are largely tiny organisms such as bacteria and various fungi.
They obtain their food, in part, at least, from the dead bodies or waste products of other
organisms. At the same time, in fact, many decomposers serve a very useful purpose in
the ecological community because they release the chemical materia in the remains of

dead plants and animals and make it available for a new generation of plants.
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Energy from the sun

Energy is defined as the ability or capacity to do work. Nearly all the energy used by man
is derived from the sun, either directly or indirectly, in the form of heat rays or light rays.

Solar energy provides the light and warmth necessary for all animal and plant life upon
the earth. The sun’'s light is essential in the process of photosynthesis in which
chlorophyll- bearing cells transform radiant energy from the sun into the chemical energy
of carbohydrates. These carbohydrates server as the basic substance in the food materials
of plants and also the animals which consume plants.

The light and heat energy derived from fuel also comes indirectly from the sun coal was
made by the pressure of rocks on vegetation which died millions of years ago. That
vegetation grew with the aid of sunlight, from which carbohydrates were formed.
Petroleum is another form of stored solar energy. Plants, together with the animals which
fed on them died millions of years ago, and their remains were pressed under the rocks in
the earth. These dead animal and vegetable remains formed petroleum, from which
gasoline and oil are now obtained.

Electrical energy is also obtained indirectly from solar energy; for example, it can be
derived from the power of water falling down a mountainside. The sun’s heat first causes
water to evaporate from the surface of the earth. This water vapor rises, condenses on
cooling, and falls upon mountains in the form of rain of snow, which later flows down
the mountainsides in rivers. The electrical energy generated by windmills is also derived
from the sun because all winds result from the uneven heating of different parts of the
earth’s surface by the sun.

Thus, it can be said that the sun is the source of nearly all our energy and that in the

absence of the sun’s heat and light, no life could exist or the earth.
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Milk production

Milk, described as natures most perfect food, is the sole source of food of most newborn
mammals. For the human infant, milk is the only source of nutrients for the first months
of life. For the growing child, milk plays a mgor role in his diet. For the elderly, the
cacium in milk is especially important because a lack of calcium may cause porous
bones which are easily fractured. In fact, milk is an ideal food for man since it contains
proteins, fats, carbohydrates, vitamins, and mineral salts, particularly those of calcium
and magnesium. Its most important ingredient- protein supplies many of the essentia
amino acids that are often deficient in the cereal grains commonly used as food.

Most of the milk used for human consumption is obtained from domesticated livestock,
especially dairy cows. Milk is produced when a calf is born. The period that a cow
remains in milk is called a lactation. The yield of milk in alactation is used as the basis
of comparison between one cow and another.

The length of a lactation is usually from thirty-three to forty-three weeks, depending
partly on the time of the year when the calf is born. The daily amount of milk that a cow
produces increases for about six weeks after calving, remains constant for a period of
from ten to twelve weeks, and then gradually falls off.

However, if the cow is mated and becomes pregnant again, the yield usually falls rapidly
after the fifth month of pregnancy.

In addition to the length of lactation and the occurrence of a subsequent pregnancy, a
number of other factors also influence the total yield of milk in lactation. One factor is
the breed of the animal; dairy breeds have been selected for their yield of milk for
generations, but there are still large variations between breeds.

The lactation yield also varies according to the age of a cow and to the number of
lactations she has had. The yield rises up to the time of the sixth calf and then falls as the
animal gets older. Last of al, the yield depends on the proper feeding of the animal; the
ration must be adequate to provide both for the maintenance of the animal and for the

production of milk.
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Color and feelings

The fact that blind people can ‘see’ things using other parts of their bodies apart from
their eyes may help us to understand our feelings about color. If they can sense color
differences then perhaps we, too, are affected by color unconsciously.
Manufactures have discovered by trial and error that sugar sells badly in green wrappings
that blue foods are considered unpalatable, and that cosmetics should never be packaged
in brown. These discoveries have grown into a whole discipline of color psychology that
now finds application in everything from fashion to interior decoration. Some of our

preferences are clearly psychological. Dark blue is the color of the night sky and

therefore associated with passivity and calm, while yellow is a day color with
associations of energy and incentive (for primitive man, activity during the day meant

hunting and attacking, which he soon saw as red, the color of blood and rage and the heat
that came with effort. So it was natural that green, the complementary color to red,

should be associated with passive defense and self-preservation. Experiments have shown
that colors, partly because of their physiological associations, also have a direct
psychological effect. People exposed to bright red show an increase in respiration rate,

heartbeat, and blood pressure; red is exciting. Similar exposure to pure blue has, exactly
the opposite effect; it is a caming color. Because of its exciting connotations, red was

chosen as the signal for danger, but closer analysis shows that avivid yellow can produce
a more basic state of aertness and alarm, so tire engines and ambulances in some

advanced communities are now rushing around in bright yellow colors that stop the

traffic dead.
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Food chains

All food eaten by animals originally comes from plants. In some cases it comes directly:
rabbits, sheep and cows the herbivores- eat grass and the leaves of trees and bushes.
Sometimes it comes indirectly: lions, tigers, wolves, etc. — the carnivores eat animals
which have eaten plants. In water a similar process occurs. Millions of microscopic
plants, called phytoplankton, float in salt and fresh water; these are eaten by very small
animals, called zoo-plankton. Then the zoo-plankton are eaten by fish, like herring for
example, and finally the fish may be part of the diet of larger sea-creatures, birds, whales
or man.

These relationships are often described as food chains but this is not a very good name,
because it gives an impression of simplicity. In fact, the process is a very complicated
one. A better name is food — web. In a chain there is one continuous line, with rabbits
eating grass, for example, and foxes eating rabbits; the web, on the other hand, gives a
more accurate picture, and shows animals eating many different things.

Plants live on minerals, such as nitrogen and carbon dioxide; they are often called
producers. Herbivores are generally referred to as ‘first order consumers’, and carnivores
as ‘second order consumers’. When consumers die, their bodies rot, and eventually turn
into minerals, which again provide food for plants. In this way the chain, or web, is
complete, and becomes a cycle. These cycles are an essential part of nature. When the
cycleis broken or changed in some way, the consequences can be very considerable.

In the last fifty years, man has started to have a greater and greater impact on the balance
of nature and, as technology advances; this impact will become more dangerous. For
example, the insecticide DDT was thought to be a miraculous invention when it first
appeared. In some ways, of course, it was. However, it is also dangerous. DDT is
harmless to animals and people in small quantities, but unfortunately it is a very stable
substance, and can slowly build up in the body until it reaches harmful levels. DDT may
help farmers to produce bigger crops by killing insects, but it is bad for the balance of
nature because it may destroy the first order consumers.

If man interferes too much with the balance of nature, he may make the earth
uninhabitable.



uy

LY
k
he

SIS slro iy
(it oole) ol )lgme (5,5 i (Ll ) ol )0 g b0 03)55 oygilz bug &5 2l2 olse ples
Syt |y Laatisn 5 i p0 Sy g ile - aiien JlomalS gl ¢ laihsS dedsS 5 05 g0 aels Lo
1asly GUlga leidss = 0y 5 4SS oy dojed L lice Cony oulies iyl ol08 oole gl a8
22 105SDgd pl (055w Son olS Liiselen ams o0 &) (sl al ©Of o0 105,55 o0 S oo @385 lalS
s Mg 0 03,55 (35S P Ay SzsS sl (lygile lagi (ol Gl saiies 5l o3l g 58 O
Ohple ailig; sl ) (gond Conl (Ko (oale Soles )3 9 09d o0 03,55 (aleold o (leale Lawgi (5S35
3k Ol b Ll (B 555 (2l
Sols 5l Sl 1 s bt (3 ol (Do) ol Ll 05 o Gl (2138 0 Ol b el sl (sl
Lo Sy SO o il e U (28 aSh el ozl a0 1E Gl ol @l ol ]
S5 iyl aSed Koo Byl e 93 oo |, g 3 el 5 0,95 on e ledsS )5 e w0 )ls 3925 asey
Wye o |y salize jlows slalde Sllgs a5 was o lis g a0 Lo s |
g s 00l ouiiSudgi pU dy el LT eaiS oo ) ()T 9SS 5 (5955 el (Some Slge (53, 50 QLS
P9 S OEAS e ol iS 5 Wigbion 4L Jol Cowd GENS S e lyie 4 Logae o ly3alS
B o s (G Slge 4y ploxilpes g ot sarmgy (il o) Ll olaz) o g0 (EALS S e 2By it
ol e e JSB 1) 45 2 S5 5 Sgdige JolS ASd by 00255 e (2l 531055 o0 el | aLS (512 0 lgo oS
S 2l o0 ()] Az S 5 b 09 aSls i)k 4 a5z o5 Sloj aiis S (550 it as
il e
(3305555 45 lizan g sl 03,5 umeils (3l95 (89 58 S 5SS b 4 g9, il 3] L ol o
238 e ohled Jb gl 6l DDT (150,00 a8 Gloj Jlte (sl 0 slss 3z Sl al oS o 2y
S DDT s op SUjkas b ol b oogs 35Sl Sloz 5 51 andl conl Wolojomns glis] S a5 59y 0l s
ot 5 e A oyl s g el sl sl oole Ky ailislio Lol el e (el 5 Sllge sl oS (6ol
sl 53 lipghsS 4 it a8 L sl 5Sae DDT oy 1510l slaw & o e aSul b oS o gos
Dy e 5 Jol s BasS B pas .\5155‘5‘, Iy el HLk s conds (y3les (ol Lol 0 SS™ 25750 Y g

les gy B e 1) s 0,8 sl S S s 8l i Sk 3l 40 oyl S



11 (ymo LS
chain 0 23}
oign A s ol i,
origind e el
e e
Creawre ””””””””””””””””””””””””””””” J9l ssrse sl
‘Rdaionship """""""""""""""""""""""" LU | ssiskings
impresson T e B b bley g 55
smplicity e ol
complicae T 005 ezt 25 Jsbo
‘accuate SN
refee """"""""""""" 0055 £ 00055 e 1S o
Generdly Low‘-“
ot e e G oih
Bventudly A REETRNEN I )
Comsequence A aonei ol vl eron]
""""""""""""""""""""""""" TN TR [ PREIRES T
consider ;

o2
Considerable T U o B S e i e St
impact T g RIS LGNS S s e
insecticide o Sy toyh 05
‘miraculous T LTojzmas glolons]



: ol j acgozmo «O4»

__ gsun Zaes

quantity e
Unfortunately : -------------------------------------------- T
i a5l el gz 15 S o oSl ik
build |
| "
crop T J _______ _
Destroy : 59,5 L 58,5 ol

_____________________________________________________________________________________________________________



A5 aaari 4l A?Iﬂ_i.lﬂ
s,

I —— S, © N
5> o WA
il T

Fertilizers

Fertilizers are used to supply nutrient elements which the soil lacks. Since soils and crops
very widely in their requirements, each farmer has to decide in practice what fertilizers he
should by for his particular soils and crops. From experience of the growth and yields of
his crops, the farmer may already know that the soils on his farm are deficient in some of
the essential nutrients. To ensure that he buys the fertilizers most appropriate to his
needs, he may have samples of the soil analyzed in a laboratory. When he knows the
results of the analysis, he estimates which fertilizers and what quantities of them are
needed. He also has to consider how and when the fertilizers can be distributed over his
field.

Although the three main chemical nutrients- nitrogen (N), phosphorus (p), and potassium
K) — may be applied separately over the field, their application can now be reduced to a
single operation; fertilizers in which al these nutrient elements are already mixed in
varied but known proportions are now available. Such “compound” fertilizers contain the
nutrient elements mixed to give the optimum result for a particular crop in a particular
soil in aparticular climate.

Research in the development of fertilizers has benefited greatly from fundamental studies
of the absorption of plant nutrients. New methods being used in this research include the
use of radioactive tracer techniques. For example, phosphorus has a radioactive isotope,

p* | small quantities of which are mixed with phosphatic fertilizers. As the plant absorbs

phosphorus, the diffusion of phosphorous within the soil and the transport of phosphorus
within the growing plant can easily be traced by the radioactivity of the isotope.

Recently, great emphasis has been placed on the critical need for more intensive and
more widespread use of chemical fertilizers in order to increase crop productivity.
Although the need is indeed great, fertilizers can be economically effective only if the
correct kinds and amounts are used for each kind of soil and if, a the same time, the

other practices needed to satisfy the requirements for good harvests are adopted.
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Weather for farming

Experienced farmers are fully aware of the importance of the weather in their work. Rain
is highly valued for its effects on plant growth, but many farming operations, such as
plowing, should be carried out when the weather is dry.

Harvesting in warm, dry weather cuts down the need for artificial drying, which can be
expensive. The farmer, therefore, appreciates any help which he can receive from
instruments or cloud formations that might indicate changes in the weather.

In fact, farmers themselves are usually reasonably good weather forecasters. This ability
comes from long experience of local signs, the behavior of animals, birds and insects, and
the movement of clouds.

To obtain the complete picture of the weather conditions at any time before or during a
growing season, severa instruments must be consulted and recordings must be taken.

The four most essential weather instruments are: (1) the thermometer which measures
temperature, (2) the barometer, which measures air pressure, (3) the hygrometer, which
measures humidity, and (4) the rain gauge, which measures rainfall. Wind direction and

speed are measured by the wind vane and anemometer, respectively. Other measurements
which are of great value to the farmer are records of evaporation, sunshine duration, and
cloud cover. An examination of the complete weather records for his locality in previous
years will help a farmer to select the most profitable crops and to determine the best

possible dates for the operations for plowing, planting, irrigation and harvesting.
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The mysterious power of thebrain

Autism is a mental disease which prevents those who suffer from it from communicating
with the outside world. Victims seem to live in a world of their own which, even now,

doctors are unable to penetrate. The illness was first given a name in 1943, and yet

doctors have made very little progress in their understanding of the disease since then.
According to statistics between two and four children out of every 10.000 are born
autistic.

Often victims are not able to speak, read or write. But what is most extraordinary about
the illness is the fact that in other areas many of the children can perform amost
superhuman feats of the brain. One of the more common skills these so-called autistic
savants have is calendrieal calculator, that is the ability to say which day of the week a

particular date falls on. Jackie, for instance, who is now 42, could do this from the age of
six, when she first began to talk. She can tell you what day of the week it was on 1 April
1933 with scarcely a moment’s hesitation. But if you ask her how she does it, she'll say

she doesn’t know.
Leslie Lemke only has to hear a piece of music once and he can play it back on the piano
note-perfect. Y et he has never had any formal musical training, is blind and has an 1Q of

58. if you ask Richard the route of any bus in the London district, he will give you an

answer immediately. Stephen Wiltshire has exceptional artistic talents and, like both
Leslie and Richard, combines this talent with a remarkable memory, and can draw
buildings with complete architectural accuracy, sometimes only hours after seeing them
for the first time. Other savants are able to carry out amazing mathematical computations
in their heads, but cannot add up simple numbers.

It has been suggested that autistic people do not suffer; that they are perfectly happy to
remain in their own world and that a cure is only necessary in order to reduce the terrible
pain of rgection felt by the victims families. This controversial opinion is, however,

only held by afew.
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The minerals we use

A minera is material that is mined, not grown. In other words minerals are substances
which are found on the earth or below the earth’s surface and must be extracted by
digging, boring holes, artificial explosions, or similar operations which make them
available to us. Some minerals, for example coa and oil, were originaly living
substances; others, like iron, never had life. Coa and oil are the remains of plants and
animals. Crude mineral ores and crude oil must be purified before they can be used.

A stage in human civilization is often called by the name of the substance mainly used at
that stage, the Iron Age, and so on. An appropriate name for our own age might be the
Age of aluminum because of our increasing dependence on this metal.

The level of civilization reached by a society depends on the materials it can use, not only
on those which are available. The capacity to use a raw materia depends on various
factors, such as means of access, methods of extraction and techniques of processing. In
order to be purified, or combined into alloys, metals must be melted. For this purpose
they must be placed in containers which can be heated to enormous temperatures. These
containers or enclosed spaces are called furnaces.

Although much was known previously about the chemical of aluminum and their
application to practical uses, it was not until sixty years ago that a method of extracting
aluminum ore was found which cold lead to a cheap large-scale process.

It is the most abundant metal in the world. Its chief natural, source is clay, but engineers
find it more convenient to extract aluminum from aless common mineral called bauxite.
In recent times another metal, titanium, has been discovered, which has certain very
useful properties, and still more recently an inexpensive method of extraction has been
devised which can give us areasonably cheap supply of this metal.

Until recently men behaved as if their supplies of minerals were inexhaustible:

But now it is realized that supplies of some of them are limited, and it is even possible to
give areasonable estimate of their “expectation of life,” the timeit will take to exhaust all

known sources and reserves of these materials.
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Theparts of a flower

A flower is the specialized reproductive organ of a flowering plant. A complete flower is
made up of four principal parts, namely, sepals, petals, stamens, and a pistil.

The sepals are green and leaf-like. They comprise the outermost part of the flower, and
protect the remaining parts of the flower during young stages of growth.

Later, they develop into a cup-like structure that aids in the support of the flower after it
has opened. Sometimes, the sepals are brightly colored rather than green. This is the case
with tulips and some members of the lily family, but it is not true for the common crop
plants.

The petals are located immediately to the inside of the sepals. Unlike the sepals, they are
generally bright-colored and showy. The bright color that is characteristic of many of
them serves to attract pollinating insects.

Neither the sepals nor the petals are directly involved in seed production. In some plants,
one or both of these parts are missing. Wheat and other small grains, for example, have
neither sepals nor petals. Because small grains lack petals, their flowers are not bright
and showy; consequently, many people imagine that such plants do not bear flowers.

The two remaining parts of the flower, namely, the stamens and the pistil, are both
absolutely essential for seed production. The stamens are located within the ring of the
petals. They represent the male part of the flower. Each stamen consists of an enlarged
sac, known as the anther, supported by athin stalk-like structure, called the filament. The
pollen grains used in fertilization are produced within the anther.

The pistil is located in the center of the flower. It represents the female part of the flower.
In shape, it resembles a vase with a slender neck. The pistil consists of three parts. a
sticky or feathery-surfaced area at the top, known as the stigma; a slender, tube-like
structure, called the style; and a swollen or enlarged hollow base, which is referred to as
the ovary. Located within the ovary are the ovules, or egg cells, which develop into seeds
after fertilization. Some flowers produce only one ovule, whereas many develop in

others.
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L actic acid bacteria and lactic acid fer mentations

The lactic acid bacteria are gram-positive rods and coccid that produce lactic acid as a
major or sole fermentation product. Members of this group lack porphyries and
cytochromes, do not carry out electron transport phosphorylation, and hence obtain
energy only by substrate level phosphorylation. All lactic acid bacteria grow
anaerobically. Unlike many anaerobes, however, most lactic acid bacteria are not

sensitive to O2 and can grow in its presence as well as in its absence, thus they are aero

tolerant anaerobes. Most lactic acid bacteria obtain energy only from the metabolism of
sugars and hence are usualy restricted to habitats in which sugars are present. They
usually have only limited biosynthetic ability, and their complex nutritional requirements
include needs for amino acids, vitamins, purines and pyrimidines.

One important difference between subgroups of the lactic acid bacteria lies in the nature
of the products formed from the fermentation of sugars. One group, called
homofermentative, produces a single fermentation product, lactic acid, whereas the other

group, called heterofermentative, produces other products, mainly ethanol and CO2 as

well as lactate.

The differences observed in the fermentation patterns are determined by the presence or
absence of the enzyme adolase, the key enzyme in glycolysis. the heterofermenters,
lacking aldolase, cannot break down fructose bisphosphate to trios phosphate. Instead,
they oxidize glucose 6 phosphate to 6 phosphogluconate and then decarboxylate this to

pentose phosphate, which is broken down to trios phosphate and acetylphosphate by
means of the enzyme phosphoketolase.
In heterofermenters, trios phosphate is converted ultimately to lactic acid with the

production of 1 mol of ATP, while the acetylphosphate accepts electrons from the NADH

generated during the production of pentose phosphate and is thereby converted to ethanol

without yielding ATP. Because of this, he ten fermenters produce only 1 mol of ATP

from glucose instead of the 2 mol produced by homofermenter.
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Because the heterofermenters decarboxylate 6- phose phogluconate, they produce CO, as
a fermentation product, whereas the homofermenters produce little or no CO,, therefore
one simple way of detecting heterofermenter is to observe for production of CO, in

laboratory cultures.

The various genera of lactic acid bacteria have been defined on the basis of cell
morphology, DNA base composition, and type of fermentative metabolism. Members of
the genera streptococcus, enterococcus, lactococcus, Leuconostoc and pediococcus have
fairly similar DNA base rate compositions; in addition, there is very little variation from
strain to strain. The genus lactobacillus, on the other hand, has members with widely

diverse DNA compositions and hence does not constitute a home geneous group.



E
]

_ maan Eues ‘;wbww) A€ gozx0 «78»

i

0
v

S Y ol b o g STVt sl S
Les L (ol Jgame ploie ]y SGaSY sl a8 ardl oo oo 05 Sl 85 5 lekonls SY ol sl ST
plxl 09 2SI JUESH gl y9iand 0392 Loen S g 5 (r b5 W8 095 (nl slasl S (oo 058 (6 50055 s
o S Yol sl 2L pled s e plowl s gl 5008 )b 51 Ladd ) (6551 cnlpl 5 wams ol
o> ST Sond SESY sl Sl L it ejlore 5l il OIS 2 0S o0 0 Sloe S50
i (g5l bulyh 4 Lo slesles o 1 S ) T Olé o uizmen g (5eST jea )0 wiilgi ce g 035
a5 me Gl 5 gl e iy il oilio 5o b 51 o 1y (5,5 SVl slae 25 i
5 95l (639 (5 3mser (2Ll Vo (Las) Lo iU ol o)l 3529 0 il 5 oS it ool
eild (piae g e yg el g el (slasenl 4 5Ls Jal Ll oz (2138 (slpatejls
JSts ad ez 5l aS Col SV game Coale (SaSVarul sles iSL Sleps S 05 Gl e pled 4z S
@Sl )0 Cd SSY gl 45 A5 (oo 05T (650055 Jgaze g5 S L eSS 92 ol 095 Sy 095 o0
mizman 5COy 5 JyUl bocse a5 0 o g 6,500 Y gz cianl 00l 00usl pads 52l 45 K00 095
3 @l @3l m Ygal 025 pae Ly 0525 L (6 e slagSJl o o sanline (logglis atiws LSY
Sland o5 a1y Slid e 55357958 Gl ol i Yol W3 o5 Lo yasd 152U 1055 00 (S ¢5edsSIS
9 ;‘;U:_,....é)‘%)_'; e )yﬁ"sﬁw f"")—’T “'L'-“’}-' & ""“‘1"”&5“ olas ¥R - 6 @ ‘) olans - 6 )SQK 0P O S
g o A8 Sl ]
i il 45 05 e s SV sl & Tls ATP Jgo S, adss b Slind 5 o e 592 0
U1 ATP bl ooy i ol &1 5 005 o0 Dlad S5y adgi (b 5o euds s NADH 11, L sl
S b 0gd o0 g B yrast 9z aliasgy a5 ATP 30 2 sl 4 boyrassi y92U bl (et 4y 209500 105
S lse 4 COZ S (o S5y 50 |y SgS 5l gind = 6 o oz 52 a5 Ll 510iiS o0 0l ATP g
S oed 0y GO 4l b S o 0y 65265 CO2 b oz y5z a5l )0 1055 o0 Wl (550058 Jpoamms
ol 2Bislej] slias 10 COy g sanlive o poss H3b auseis of ) SO ol plo
S 5 e g £95 9 DNA (65 oS 5 ol (US2) oy ool Seis Vol (sl 55T ciliso gloiz
TS 5 Sl 9SS gy 9 S ggisS ol g S 9T Y (g 5 5 il Slemir slasl Wilond iy a5 (6 eSS
Syb el Saol s [0 Lgw 4 dgn Sl £ aS0l ) Blas i jls spulie (ion 5 05 (S DNA &L
1y (Gilzie) g 09,8 S0 cnlplis 5 05yl 00508 (I DNA £55 45 oo glael GoslolysiSV iz S0
B3 oo JSLaS



@9 paadi ybj !__‘:“_....
17 oo 2
rod aleo o fels
Unlike ks,
aerotolerant I OV TS PP
important W_M‘fl-"
lie T R DNCPIE
homofermentative M,y
heterofermentative M)yl»
Abbreviate DSCRVSIERRIE TR SRR
determine OO O 0ol Ca 10,5 e 005 pobae
Observe 5055 eualics
Instead EENE
utimaely bl 5T o
cowert 05 2 (o5 e
accept D55 S U
Thereby s o oy ) 3o ol %
Culture o beas s
genera e
composition WSf

morphology '"'"'"'"'"'"'"'"'"'"'"'"'"'"'""""""""""'"‘;'L;;;;)"



uy

LY
k
he

==
fairly b cslo ol SLolS s g o5
Strain R
homogenous O ol

constitute



Bl saari ylbj T
A

Bacillus thuringiensis

B. thuringiensis ( commonly known as ‘Bt’ ) is an insecticidal bacterium, marketed
worldwide for control of many important plant pests mainly caterpillars of the
Lepidoptera ( butterflies and moths ) but also mosquito larvae. Bt products represent

about 1% of the total ‘agrochemical’ market (fungicides, herbicides and insecticides)

across the world. The commercia Bt products are powders containing a mixture of dried
spores and toxin crystals. They are applied to leaves or other environments where the
insect larvae feed. The toxin genes have also been genetically engineered into several
crop plants. The method of use, mode of action, and host range of this bio control agent
differ markedly from those of Bacillus popilliae.

Bacillus thuringiensis viewed by phase contrast microscopy. The vegetative cells contain
endospores (phase bright) and crystals of an insecticidal protein toxin (delta endotoxin).
Most cells have lysed and released the spores and toxin crystals (the structures with a
bipyramidal shape) effect. The crystal protein is highly insoluble in normal conditions, so
it is entirely safe to humans, higher animals and most insects. However, it is solubilised

in reducing conditions of high PH (above about PH 9,5)- the conditions commonly found

in the mid-gut of lepidopteran larvae. For this reason, Bt is a highly specific insecticidal
agent.
Once it has been solubilised in the insect gut, the protoxin is cleaved by a gut protease to

produce an active toxin of about 60kD. This toxin is termed delta- endotoxin. It binds to

the midgut epithelial cells, creating pores in the cell membranes and leading to
equilibration of ions. As aresult, the gut is rapidly immobilized, the epithelial cells lyse,
the larva stops feeding, and the gut PH is lowered by equilibration with the blood PH.
This lower PH enables the bacterial spores to germinate, and the bacterium can then
invade the host, causing alethal septicemia.

Recent studies on the delta-endotoxin structure show that it has three domains. Domain |

isabundle of 7 apha-helices, some or al of which can insert into the gut cell membrane,

creating a pore through which ions can pass freely. Domain Il consists of three ant
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parallel beta — sheets, similar to the antigen-binding regions of immunoglobulins,
suggesting that this domain binds to receptors is the gut. Domain 11l is a tightly packed
beta- sandwich which is thought to protect the exposed end (C-terminus) of the active

toxin, preventing further cleavage by gut proteases. Interestingly, the diphtheria toxin (of

another bacterium) has an essentialy similar structure to the Bt toxin.
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The cells as functional and structural units

The cell is considered the basic structural unit of animals and plants; the tissues and
organs are made of cells such as the brick is a structural unit in a brick wall. The cells are
also functional (physiologic) units because the functions of living organisms are the
results of cellular activities. Each cell works somewhat as a unit, but more often groups
of cells work together in some common function.

The cell is adso a unit of growth and development, at in a complex organism that has
matured through a division of its cells, an increase in cell size, and a specialization into
tissues. Cells are units of heredity, for it is through them that genes are received from
parents, maintained within the embryo and adult, and passed on to future offspring.
During the division of cells, each cell receives genes that enable the organism to express
its specific characteristics. Cells are units of repair when tissues of organs are replaced or
repaired.

Abnormal cell divisions are responsible for growths such as tumors and cancers.
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Viruses

Before the discovery in the nineteenth century that bacteria cause disease, the term virus,
a Latin word for poisonous substance, was used to describe any disease — causing
substance. Following that, this term was often used to describe microbial disease- causing
agents. In the twentieth century, the term virus acquired a new and more specific
meaning. Now it describes a large group of disease-causing agents that are fundamentally
different from all cellular forms of life: viruses are infectious nucleic acid encapsulated in
a protein coat. They may possess membranes but do not have any cytoplasm or
metabolism of their own. Therefore, they must penetrate host cells where their nucleic
acid directs the replication of viral macromolecular components which are then

assembled into new viruses.

The discovery of viruses

Viruses were discovered in the nineteenth century, some 50 years before the development

of the electron microscope the only instrument capable of forming a visible image of
such small objects. Consequently, viruses were not discovered in the sense that bacteria
were when A . Leeuwenhoek first saw them. Rather, their existence and properties were
deduced from the results of experiments done by a small number of scientists:

The first demonstrations that viral diseases could be transmitted from one host to another

under controlled laboratory conditions were published by L. Pasteur in 1884 in studies on
rabies, and by A. Mayer in 1886 in studies on mosaic disease of tobacco plants.

However, the nature of the causative agents of these infectious diseases was not clearly
established by their experiments because neither of these viruses could be grown in pure
culture by the methods available at that time. In 1892, D. Iwanowsky established by a

simple experiment that the causative agent of tobacco mosaic disease is smaller than any
bacterium then known; he passed an extract of diseased leaves through a porcelain filter
with pores fine enough to block the passage of most bacteria and demonstrated that the

filtrate remained highly infectious.
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As a result of this experiment, infectious agents that could pass through fine filters

became known as filterable viruses.

In 1898, M. Beijerinck established that viruses possess the property of replication that is

common to al living things by demonstrating that tobacco mosaic virus (TMV), the
filterable virus that causes tobacco mosaic disease, proliferates in infected tissue; in that
same year F. Loeffler and P. Frosch showed that the filterable agent of foot-and —mouth
disease proliferates in cattle. Beijerinck further established that TMV proliferates only in
growing plant tissue, an observation that him to the correct conclusion that virus
proliferation occurs intracellular and is dependent on the active metabolism of host cells.

In 1915, respectively, F. Twort and F. d’'Herelle independently discovered that some

viruses, termed bacteriophages (i.e, eaters of bacteria) or simply phages, infect bacteria.
thus, the three major biological groups-animals, plants, and bacteria — are all susceptible
to viral disease.

For several decades after their discovery, viruses were distinguished by three properties:

(1) they are infectious agents of disease, (2) they are quite small and hence are invisible
in the light microscope and able to pass through filters that retain most bacteria, and (3)

they do not proliferate in culture media designed to support growth of bacteria.

Although these properties separate viruses from most bacteria, they are insufficient
bacteria for distinguishing between all bacteria and viruses. For example, the chlamydiae,
a group of eubacteria pass through porcelain filters and can grow only inside host cells.
Not surprisingly, the chlamydiae were initially classified as viruses.

In 1935, W. Stanley demonstrated the remarkable chemical simplicity of the plant virus

(TMV): he crystallized the virus and then showed that it is composed largely of protein.
Later, other scientists showed that these crystals a'so contain a small but constant fraction
of ribonucleic acid (RNA). Chemical studies of other viruses revealed that some contain
desoxyribonucleic acid (DNA) in addition to protein, but no virus has been found that
contains both DNA and RNA.. In addition to nucleic acid, some viruses contain lipid, and
some contain small amounts of carbohydrate conjugated to their protein components. The

largest and most complex viruses, the poxviruses are composed of nucleic acid and
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several interna components surrounded by membranes, but even these relatively
complex structures do not approach the chemical complexity of the simplest cells.
Initially, the significance of the finding that viruses possess either RNA or DNA, but not
both, was not appreciated because the functions of nucleic acids were then unknown.
Now, it isclear that the nucleic acid, either DNA or RNA, functions as the viral genome.
Those that contain RNA exhibit the highly unusual biological property of having genetic
information permanently encoded in RNA. In some cases, the genomic RNA also

functions as mRNA.



_ maan Eues www) A€ g02x0 @4 »

a
S
aua 3 NGRS

£
]

lewg yg

oole (Smo &y (Y AalS SO g g Mol (igd oo (g 5lenm Sl el L 1S Al alS I LS oo ()58 50
o 5l LI Mool sl o)1 5l amny 120 S (6 Lo oS ol ool £33 12 Choosi (sl 45 351 goms
Ol ogs el 3,8 gy (polatBl g waa piee G e AelS el 8 5o ol eolitul [ jle 29 ,S0e else
Ly g 0l ombiol Dol s (Jobos JIKGT plad b a5 oS o0 ogi 1) T3 Loy Julse 5l (55 095 aals
il andls 5 plalie cul (See Ll ilas I 18 Lt by o 50 45 alis Jshe slaSSlS ol
Ol ledslaw J310 10 b ey g cplpl i)l il plaogs @) Glae &5 comdpilio b mudly g g Lol
oy a5 08 colin 1) uss 5050 5,5 Lo Sl 5 (s5loaiilon (s ,m5) Wil SetlS givsl Ll jo b 0 S5
g oo geitme oz Slwgpg Il o0 DL 5

e g 319 BiS

55 9l Il Lo a7 (g Sl gy o anwgi 5l L3 JLo D0 g imy i S w0398 (3,8 55 Lt g
sl 45 Lo Sl aiS ooy g g BiS Az )0 0l o0 SosS sLdl i (ol 5l esalie JB ygas ol
algy a8 ol ouds blanl Slaglel @b 51 Ll sluT5s 2529 098 winds ssalin oo (5 (S5l Lawsi Ly
o Oljee Sl g sl bem JUES! QU9 5l (S oS sualsd (sl ol plosl (lacesils 51 (o3 slas
2 le 1wy 1886 Jluw jo 5 o)l s ylens 59y » aalllae (b 5 j5tly bawgi 1884 Lo ;5 0gp S0 (s
sheslail b o J cnl b o piiie alliolojl oads J5u8 bulyd cod oS L Silige s)low (59, 4 adlllas (o
P gy ol 5 SG e 15 i Sl zady 4 Jgie sl len cnl eaiiSolnl Jelge conle Ll Slislas]
ool Liglasl Sy Uy Sogileyl 1892 Jlo ;5 S a, ol leiaS o olog ol o o5z se slads, b wivgs
osas gl .l 2SS les o] b o axslis glos ST plos 5l esS Ly Saljpm oaisSolog! Lsle a5 sgas Ll
ojluas a5 ols s g ol jgue 09y camlio Lo 1S ST e 5l Camilon (sl )T 38l a5 (g 5l 51 ) jlo SLeS
3 agme dm 08 a8 Sliesae Jalge (bl ol amt (bl el lidsae oalall3g8 onslandly oy yalid

ad axslid p3 S Slews g Olpie 4 wisg b sla ilS



@5 aaki yb; s

b sloml ceel a5 pdny ahd ug g olgie 4 5SLis Silige ey pg ol lis b Sy 1898 Lo o
2 oo LS 055 Iy (gilwatilen (Fhg g ps 45 0,5 ol il o ;ST ake S8l o 5 ead $SLT SoSljge
Sllor 0oSolml 1y ks Jolge a5 wsls las (58 g ) Jlo les )0 sl Jgame o sl plod (sl a5
Jo 5o pLS ccdly o his TMV a8 55 00,5 culs S cnl )yt 08 oo oy 5SS pls jo olas 5
Dygar s ny S5 48 09 cnl 4z ()] 5 018 g ey (6pF a4 ) gl saalin (pl (S e lay ST 0,
F.d g F.Twort (1917 1915 Jlu jo.0)0s bses sldobe JUd puddlio 4 (S 5 20300 &5 (Jskoryg;

1) L S g oo oneali osbs (slagls b g, 25 Bodllasl a5 Loy 5| (50 45 w5 oS 5 e Herelle
S gy Sl o dxtne Ko (Lo L balS () 8lr) (So3slam Sy 09,5 dw ol pliy . aS e 0391

Leslons gt (olge (omwgyng) Lesl 1 cind o (Lol (Sis o b (Ll 5l g 400 (piz b gy
500 e an ,3LE 5 anib el Cugy BB 655 5Ss S o Calplin 5 0350 SzsS SelS g 5 2 aiin
Lep yiSh o) bai gl a5 S (slodammo 50 lowg g -3 s oo 1) Lo yiSL 0 jgue o5l 4 st ol i3
Sl B e (Jy 09000 oz L 2L (5l 51 Ly s Sy (nl 4z ST ol gos 2250 wsloas (2lb
a8 st (i sl 2SL) o iSlsy 3l 09,5 <o LabosadlS Jlio (12 0925 L g 5 Lo S dod (Jloe arseds
Lol odS (6 5SSy jokay aidlly o sy @y 1ol (hsee Joloo J515 jo Jad g oS 0 j5ee s slo 2SS
WA o gt g g s3> El.\:;.;\

Ogod 03dliws S| g g gl lo Hlis |, ( TMV) Bl w9y bt ol Sols Lol 1935 Jls yo
el A5 ks s ;500 aieriils Ladn ol oad WSS paiy 5l oat yokar gy 45 O i s s
=9y 2 @l Olalllas axtbis Lo 1) (RNA) Sl s ) slosanl 5l ool Ll Sag8 jise S dedbins S
S Sl Sl gign; (eS950 SIS s ogdle lwg g 5l (gam 4T 55 (atie K00 Slew s
3 Sl 5 slaaal 5 opde wBL RNA s DNA - (s lejen jshar o5 aits iy (g5 Ll (DNA)
ailoass Jate Lgl (i Sl 5 4 a5 alil o Olhaems S o8 ke o (B g e (6l Lws g

St (S oS 5 iz g SalS g ol 5l ISCike 45T asten Lewg g O Foduzis 9 (2S5 )0 deeg g S

ldolews cp o0l gloond Soomn 4 o2 oduzen L....M sl bzl pl o Ll aloads abls>l glalie lawgs a5



‘;wb.ww) 4L goxo «96»

-
__ maaR daes

[\

oy
o
Ik
he

E

s S Laiiion iyl o b 1 50 50 Jg oz RNA L DNA )l Lsg g 45 ably ol Coanl lazl o

L DNA) SI5s gladul 45 ol ouds aseie Siyliog a3lisl nloy ol 4o il gbaapl (loiis

O,lgn san ;0 Ngh o 3o, RNA & 50 4 ol el asm w5 lo Sy Sledbl sls Sl 5l gole e SG5g0g0
WS oo Joe 55 MRNA lsie 4 05 RNA



oole s

«7» SN -
e b)) —
e —— L T
5 By
."_mlg
20 oy S
acquire ! 98] sy (3,8 Ty syl Lol
infectious | S9ae J3Cd9he (6 e ST

i (S wlesdly (y3ld G (s (e (Ceow
direct ;

! O35 Slas 35 (5 e
assemble O e ¢y gedima ¢y sl
instrument | Sl e hlog «l g
Image : DSE g

___________________________________________________________ o
consequently | Lilae e o iz
%n% : UwL.«&l (o sd.la.m s)).lo 040
deduce | R R IEPRCTR PEE
deserve ! 39 aanld (539 gl ias

i

T T
exclusive | wolais (ol oS
credit ! OIS s 03,5 i 03,5 5 cdgg
transmit i OS5 s ool Jl cyols jaue 095

|
demonstrate ! 05,5 Sl eools (las o508 ol o, 51
publish O35Sy o3 8 pliel (3,8 iy
Rabies : )

-Héi‘.a;é ------------------------------------------------- i_ ---------- ¢ MLQ sk.)‘;) su.’-g.lo

__________________________________________________________ L
Agent sobe ¢ Jole

é (5055 5185 ey0,8 bl 40,5 Culi (0 S asice
establish g

i



uy

_ e Saae wlbaicuw j acgoo  O8»

extract 5555 & Folar (S gl
‘Porcelain @»uw@o
‘Porcelainfilter _____________________________________________ e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
property g s ws
tiss,e ____________________________________________________ cal,
____________ b

ogan ol
proliferate _____________________________________________ o8l S5
cate T ol assS 5 55
‘concluson Ls,»fww
il

Interacellular sk 0
‘susceptible 7777777777777777777777777777777777777777777777777 e
“decade ''''''''''''''''''''''''''''''''''''''''''''' ans Jlo oo
visble T canlie L5
e

Invisble canlie L6 2
‘desgre ''''''''''''''''''''' 0055 b o8 anli o Lad
‘spaate uo,fl»
“critefia _________________ Lo loas eSSk « CHLENION oz &y
‘smplicity _________________________________________________ Sl
________________________________________________ e e
“fraction DoemS1 3 G saa
reved _________________________________ ols olis e, sl
conjugate o e gl e b e b
compose e s e s sl
.

‘approxch ey (955 S i oo
Appreciae st S S il s | e

permanently i ol sk ( Sian



QO anari 5b; A?Iﬂ_i.lﬂ
=

Extended - spectrum beta -actamases

During the past 50 years, bacteria have rapidly evolved the mechanism to allow them to

resist antibiotics. Bacteria have become particularly adept at resisting beta lactams.
Resistance to beta- lactam antibiotics may occur as a result of permeability barriers,
efflux pumps, altered penicillin binding proteins and through the production of beta-
lactamases has been the subject of the greatest degree of bacterial evolution. Beta-
lactamases may be encoded, on both the chromosome and the plasmid. Transferable
elements, such as transposons and integrons, further enhance the ability of beta-lactamase

genes to spread widely. Mutations of older ‘legacy’ beta- lactamases, such as TEM-1 and
SHV-1, have dramatically altered their hydrolysis profiles, leading to an entirely new

class of beta-lactamases now referred to as extended- spectrum beta-lactamases (BSBLS).

Currently, there are more than 130 enzymes derived from TEM-1 and another 57 derived
from SHV-1. However, not al of the TEM-1 derived enzymes are BSBLS, many are
inhibitor- resistant beta-lactamases that retain their narrower TEM-1 like spectrum of

activity.

To give structure to the growing body of knowledge of beta- lactamases, two
organizational schemes are commonly cited. The first, by ambler, is based on the
molecular relatedness of the various enzymes; the second system, proposed by bush et a,
combines both molecular relatedness and the functional characteristics of beta-

lactamases. ESBL s have been placed in ambler class A. bush group 2be. These enzymes

are typically active against third-generation cephalosporin’s, especially ceftazidime and
aztreonam. They are generally inactive against cephamycins such as cefoxitin and
carbapenems ( merpenem, imipenem and ettapenem).

These enzymes are inhibited in vitro by beta-lactamase inhibitors such as clavulanic acid
and tazobactam. Although there are large numbers of TEM- and SHV derived enzymes.
A s small number of amino acid substitutions at critical points in the hydrolysis pocket of

the enzyme are responsible for changing designation.
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A new and rapidly spreading group of ESBLs are those of the CTX-M family. These
enzymes were likely originally derived from beta-lactamases in Kluyvera ascorbata and
are interesting in that they hydrolyze cefotaxime more rapidly than ceftazidime and are
more readily inhibited by tazobactam than clavulanic acid or sulbactam. Strains
expressing CTX-m enzymes have been responsible for outbreaks in Canada, South
America, Asiaand Europe

All of the above ESBLs are typically spread on plasmids and many outbreaks have been
described, reflecting the ability of plasmids to spread among various genera and species
of bacteria. The first ESBL obtaining strains were described two years after the
introduction of the first third generation cephal osporin.

Within three years, the first ESBL outbreak was described in France and by 1989, the first

strains were detected in the United States. ESBLs are increasingly encountered in
Canadian hospitals. Mulvey et al examined strains of E coli and Klebsiella species from

12 hospitals across Canada. One hundred twelve stains bearing ESBL s were encountered.
SHV derived enzymes were most common, representing 64% of strains; also of interest,

CTX-M- derived enzymes were the second most common (23%)
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Thesize, shape, and arrangement of bacterial cells

Bacteria are very small, most being approximately 0,5 to 1,5 nmin diameters. An

important consequence of the small size of microorganisms is that the surface
arealvolume ratio of bacteria is exceedingly high compared to the same ratio for larger
organisms of similar shape.

Because of the high surface area/volume ratio, the mass of cell substance to be nourished
is very close to the surface; therefore, no circulatory mechanism is needed to distribute
the nutrients that are taken in, and there is thought to be little or no cytoplasmic
movement within a bacterial cell. Despite these advantages, a high surface area/volume
ratio limits the size of bacteriato microscopic dimensions.

The shape of a bacterium is governed by its rigid cell wall; however, exactly what
attribute of this rigid material determines that a cell will have a particular shape is not yet
understood. Typical bacterial cells are spherical (cocci: singular, coccus); straight rods
(bacilli: singular, bacillus); or rods that are helically curved (spirilla: singular, spirillum).
Although most bacteria species have cells that are of a fairly constant and characteristic
shape, some have cells that are pleomorphic, i.e., that can exhibit avariety of shapes.
Bacterial cells are usually arranged in a manner characteristic of their particular species.
Although it israre that all the cells of a species are arranged in the same manner, it is the
predominant arrangement that is the important feature.

Cocci appear in severa characteristic arrangements, depending on the plane of cellular
division and whether the daughter cells stay together following the division. Bacilli are
not arranged in patterns as complex a those of cocci, and most occur singly or in pairs
(diplobacilli). But some species, such as bacillus subtitles, form chains (streptobacilli);
others, such as Beggiatoa and Saprospira species, from trichomes, which are similar to
chains but have a much larger area of contact between the adjacent cells. In other bacillus
species, such as corynebacterium diphtheriae, the cells are lined side by side like
matchsticks (palisade arrangement) and at angles to one another. Still others, such as

Streptomyces species, form long, branched, multinucleate filaments called hyphae
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(singular, hypha) which collectively form a mycelium. (note that the terms hyphae and
mycelium are also commonly applied to the filaments formed by fungi.)
Curved bacteria are usually curved with a twist. Bacteria with less than one complete
twist or turn have a vibrioid shape, whereas those with one or more complete turns have a
helical shape. Spirilla arerigid helical bacteria whereas spirochetes are highly flexible.
In addition to the common bacterial shapes, many others also occur:
Pear-shaped cells (e.g., Pasteuric); lobed spheres (e.g., Sulfolobus); rods with squared
rather than the usual hemispherical ends (e.g., Bacillus anthracis); disks are ranged like
stacks of coins (e.g., Caryophanon); rods with helically sculptured surfaces (e.g.,

Seliberia); and many others.
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Virusesstructures

Composition of viruses

Viruses are composed of molecules of nucleic acid and protein with the capacity for
existence alone or in crystals composed of millions or even billions of molecules. An
infectious virus particle or unit of virusis called a virion. It should be noted that all such
particles are similar in structure.

Strands of nucleic acid (the genetic material ) are folded inside a coat made up of protein
subunits ( capsids) arranged in an orderly fashion.

The simplest viruses are molecules of a nucleic acid surrounded by a protective protein
coat. The most complex viruses contain nucleoproteins and other compounds such as
lipids, carbohydrates, and sometimes traces of metals and vitamin- like substances. The
bacterial viruses contain a specia protein in their tail fibers with which they attach to the
host cells.

Viruses contain either DNA or RNA, but both are not found in one virus. This is in
contrast to al cellular forms of life, which, without exception, contain both types of
nucleic acids. DNA isthe carrier of genetic information in al living organisms.

The genetic material is RNA in some viruses, DNA in others. Viruses differ in their DNA
or RNA content. RNA is found in plant viruses, and animal viruses may contain either
type of nucleic acid. Animal viruses may be placed into two groups according to whether
they contain DNA or RNA. DNA isusually found in bacterial viruses.

MORPHOLOGY

Prior to the development of the electron microscope, it was not possible to see the
viruses. When the electron microscope was developed, the range of visible size was

extended from 200 nm( the limit of an ordinary light microscope ) or possibly 75 nm
(using an ultraviolet light microscope ) to a theoretical 0,05 mmor a practical 10 nm.
Specimens magnified as much as100.000 times or more are photographed, and the

photographs may then be enlarged up to aimost 1 million times.
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To be examined with the electron microscope, viruses and other biological specimens
must be placed on very thin films of collodion membrane or screens and dried. (the
specimens are placed in a vacuum chamber of the electron microscope to ensure
complete dehydration. ) a shadow technique using colloidal gold, platinum, or other
metal may be used to cause the particles to appear in three dimensions.

Photographs of virus images on the electron microscope have revealed not only the
shapes and sizes of the organisms but also some of their internal structure.

Viruses occur in awide range of sizes and shapes. The smallest known viruses are only

10 nmin diameter, while the largest are up to 300 nm. Some are needle — or rod-shaped,

biscuit-like, or shaped like tiny tadpoles. Others are spherical, cuboid, or many —sided
rhomboidal crystals. The detailed structure of viruses is becoming clearer as microscopic
and analytical techniques for their study are improved. It has recently been shown that the

herpes simplex virus particle is composed of 162 protein rods arranged in a many-sided
rhomboid. One of the adenoviruses is composed of 252 spheres in rhomboidal
arrangement with 20 sides.

One of the most thoroughly studied virusesis TMV. This virus is a spiral cell of protein
with a hollow core through which strands of RNA pass. The RNA gives the virus its
infectivity, but the protein coat seems to confer host specificity. Once the protein coat is
removed from the virus the RNA may infect cells which do not normally serve as hosts
for that particular virus. Curiously enough, the virus produced under these circumstances

is complete with is normal protein coat.
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The bacteria (kingdom procaryotae)

Seventeen years of progressive research following the publication of the seventh (1957)

edition of Bergey’s Manual of Bacteriology compelled experts in the field of bacterial
classification to publish an entirely revised eighth edition in 1974.

Bacteria are prokaryotic (sometimes spelled prokaryotic ) microorganisms; some are
autotrophic and some are heterotrophic. Autotrophic organisms are capable of
synthesizing their own organic constituents if water, carbon dioxide, inorganic salts, and
a source of energy are available. Heterotrophic organisms require complex organic
substances called growth factors (e.g, vitamins) for nutrition. Some bacteria are
photosynthetic, but bacterial photosynthesis does not produce oxygen (as does that of the
blue-green algae and of course, the green plants). The photosynthetic pigments in some
bacteria differ from the chlorophyll of eukaryotic plants and are called
bacteriochlorophylls a, b, ¢, or d.

Most species of bacteria can grow well in the dark, and (like the fungi, including yeasts
and molds) they thrive on lifeless, chemically defined, or other inert food materials
contained in culture media. Viruses, chlamydias, and rickettsias require living cells for
multiplication.

It is not easy for the beginner to realize the importance and complexity of bacteria: many
typical species are only 1/25400 (0,000039) inch (1nm) in diameter. It is also hard to

understand how bacteria can live and multiply, often without sunlight or air, and survive
for years at temperatures hundreds of degrees below zero without water or food!
Bacteria, moreover, through mutation and natural selection in different environments,
have become adapted to life almost everywhere on the earth.

Some can thrive in and at the bottoms of the seas or in and on plants and

animals, and can grow and multiply prodigiously, as they have done for millions of years.
Not all species live everywhere, however: some are rigidly restricted to certain

environments, such as marine depths or mucous membranes of the human body.



5 wuw) A€ goxo «118»

— -;:-i e

i

2 [
xn 3 NG

£
]

(g 590 W) @ 5SL

oyl a5 plaasite (1957 Jlo o) (5 pardis culibs 2SL slaial, pide (ialpg il JLia,
WS e 1974 Lo o 1) pii onds pumead SalS il g 45 wiaus p3Y w005 Gaiow Jlo 17 b g iSL

ol STt e By, 5 e (o5 5 et Ll Sl (5 i (LS5 slaeailS S L 25T,
Fw 1y 03 N elizl a8 03,08 G 555l slaeancslS )| cadly (iwd )0 (5551 o 5 (I d SleSad e 2, S lis0
5 san 0l 5L (leeling asile) why (slo xS L oaazy JI olge & 0385 sl By g e (slapucils | oS
5 = ol SleSelz o (giiingts aiiley) 08 o (5eST A (ol S Fiesth Lol L adis Siingis g SL
23 09290 Jds IS 5l gline dgy 2S5l (om0 S92 50 (5 5testd slao K, (aim0 o0 ploml o lalS 4zl
58 95,08 oL 5L sLadssS 5l (s ko Higd oo 00eli A L € DB Gledidy IS5 yiSL g sl G059 lalS
L sbond atin 5 ol slbames 65, 50 (kSSS 5 b yeses Jolts iz )1 wiile) .08 0l oo S5
o b 5SS sl Lok 555 5 LabaadlS dewg g S (oo o) S Sledanme 50 00l 3)ly (2138 Slge ple
W5k 0y sledsls

(0/000039) 1/25400 i liss slaaiss 5l oo s Lol bt glp L sSL Soums g coedl asuis
S5 25,00 Tgm 5 055 55 5l eolaiul g digSar o L 45 £adge cnl S0 izen i)l a3 (MML) &l
Ol 51 438 sl JShs Loy caiiloy 0i Ll 36 b OT g0y Sho 25 azy0 s ;0 5 5 Wigd el 5 35
S r NIl 655l e sl Al e 0 Cen ) Sl il Sleame )3 (oab DLl 5 S ST e LS
3l jakay g 00,8 0l aillei se (lysil 5 LS (535 9 (19,0 O b AS a) (ps%e b o Gleel jo a5 08
@bz 2 0 alg oo Laasss pled Jlo e ilesls planl Jlo Lsae (b jo 1) B0 &5 jshailes 2l mond

load sgazme Ll Gy (wsSse slalias b bl yo Gloel Jod 5l o Sledarmme 4 (S 0SS5



d19»  aai 4b; !__1{§.-=; iiss
24 (yw WS
Edit O35 Rlns
Expet '''''''''''''''''''''''''' ol IS o st w25l
777777777777777777777777777777777777777777777777777777777 VI U NN
compel |

| O g (0SS

revise T 095 kol o35 i
Classfy ___________________ 09 intdl (8 it
‘sffer '''''''''''''''''''''''''''''''''' 0o 3 20 4ek)
constitvent uw&wy '
require T Sl L
dgee [ LSl
Pigment T )
yesst i
mold '''''''''''''''''''''''''''''''''''''''''''''''''' S
Thive ''''''''''''''''''''''''''''''''''''''''''''' ey
Lifdess T Ol 055 b
define A 005 i 5 005 e
redie T e
Multlply '''''''''''''''''''''''''''''''''''''''''''' 0o S5
survive O sl oib e
‘bdow '''''''''''''''''''''''''''''''''''''''''''''''''''' 5



_ e Saae wlican j acgomo  120»
F s
F o5

uy

___________________________________________________________________________________________________________________

fl} 50))5 sfa.»a.?bo’



A2 caasi ob; ’i‘"f.
4

General propertiesof viruses

A strict definition of a virus has been difficult because only recently have their structural,
biochemical, and reproductive characteristics been discovered.
Mature viruses, also called virions, vary considerably in size. Food —and-mouth virions

are approximately 27 nm in diameter, while the animal poxviruses are nearly 300 nm.
Size differences between an average — sized mammalian cell (10 n-15n) and various

viruses are appreciable.

Viruses contain protein and one type of nucleic acid, which is either DNA or RNA.
Smaller viruses are composed only of these two constituents, while more complex viruses
may contain lipid, polysaccharides, and trace elements. It is well established that animal
viruses contain no enzymatic systems. Thus, viruses demonstrate no independent
metabolism.

The simple composition of a virus requires that it utilize the metabolic machinery of a
living cell for its reproduction. This requires that the virion first penetrate into a living
cell. The external protein coat of the virion is then broken down releasing the viral
nucleic acid into the cell. The viral nucleic acid uses the celluar metabolic machinery to
reproduce itself and viral protein molecules. The fina step includes the assembly of these

constituents to form hundreds of new virus particles in each infected cell.
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An overview of prokaryotic cell structure

A. size, shape and arrangement
1. prokaryotes come in a variety of shapes including spheres (cocci), rods (bacilli), ovals
(coccobacilli), curved rods (vibrios), rigid helices (spirilla), and flexible helices

(spirochetes)

2. during the reproductive process, some cells remain attached to each other to form
chains, clusters, square planer configurations (tetrads), or cubic configurations (sarcinae)

B. prokaryotic cells contain avariety of internal structures
C.not all structures are found in every genus, but prokaryotes are consistent in their
fundamental structure and most important components

D.prokaryotic cell organization — prokaryotes are morphologicaly distinct from
eukaryotic cells and have fewer internal structures.

[1. prokaryotic cell membranes

A.the plasma membrane
1. the plasma membrane consists of a phospholipids bilayer with hydrophilic surfaces

(interact with water) and a hydrophobic interior (insoluble in water); such asymmetric are

said to be amphipathic

2. proteins are associated with the membrane and may be either peripheral (loosely
associated and easily removed) or integral (embedded within the membrane and not

easily removed)
3. the plasma membrane serves several functions for the cell
a. it retains the cytoplasm and separates the cell from its environment
b. it serves as a selectively permeable barrier, alowing some molecules to pass into or

out of the cell while preventing passage of other molecules

C. it is the location of a variety of crucial metabolic processes including respiration,
photosynthesis, lipid synthesis, and cell wall synthesis
d. it may contain special receptor molecules that enable bacterial detection of and

response to chemicals in surroundings
B. internal membrane systems
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1. mesosomes are structures formed by invaginations of the plasma memberane that may
play a role in cell wall formation during division, in chromosome replication and
distribution, and in secretary processes, however, mesosomes may be artifacts generated
during chemical fixation for electron microscopy

2. photosynthetic bacteria may have complex infoldings of the plasma membrane that
increase the surface area available for photosynthesis

3. bacteria with high respiratory activity may also have extensive infoldings that provide
alarge surface areafor greater metabolic activity

[11. the cytoplasmic matrix, ribosomes and inclusions

A.the cytoplasmic matrix is the substance between the membrane and the nucleoid; it is
featureless in electron micrographs and is often packed with ribosome’s and inclusion
bodies

B.inclusion bodies are granules of organic or inorganic material which are stockpiled by
the cell for future use

1. some are not bounded by a membrane

2. others are enclosed by a single-layered membrane

3. gas vacuoles are a type of inclusion body found in cyano bacteria and some other
aguatic forms; they provide buoyancy for these organisms and keep them at or near the
surface of their agueous habitat

C. ribosome are structures consisting of protein and RNA; they are responsible for the
synthesis of cellular proteins

IV. the nucleoid —an irregularly shaped region in which the single circular chromosome
of the prokaryote will be found; it is not bounded by a membrane, but is sometimes found
to be associated with the plasma membrane or with mesosomes

A.the bacterial chromosome is an efficiently packed, closed circular DNA molecule that
islooped and coiled extensively

B. plasmids are small, closed circular DNA molecules that can exist and replicate
independently of the bacterial chromosome; they are not required for bacterial growth
and reproduction, but they may carry genes that give the bacterium a selective advantage

(e.g, drug resistance)
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V. the prokaryotic cell wall —arigid structure that results in the characteristic shapes of
the various prokaryotes and protects them from osmotic lysis
A. Peptidoglycan is a polysaccharide polymer found in prokaryotic cell walls that consists
of polysaccharide chains cross-linked by peptide bridges
B. Gram- positive cell walls consist of a thick layer of peptidoglycan and large amounts
of teichoic acid
C.Gram- negative cell walls are more comples; they consist of a thin layer of
peptidoglycan surrounded by an outer membrane composed of lipids, lipoproteins, and a
large molecule known as lipopolysaccharide (LPD). There are no teichoic acids in gram —
negative cell walls.
D. The periplasmic space (or periplasm) is the gap between the plasma membrane and the
cell wall (gram-positive organisms) or between the plasma membrane and the outer
membrane (gram- negative organisms)
1. periplasmic enzymes are found in the periplasm of gram —negative bacteria; they
generally participate in nutrient acquisition
2. exoenzymes are secreted by gram-positive bacteria and perform many of the same
functions that periplasmic enzymes do for gram —negative bacteria
E. the mechanism of gram staining involves constricting the thick peptidoglycan layer of
gram-positive cells, thereby preventing the loss of the crystal violet stain during the brief
decol onization step; the thinner, less cross-linked peptidoglycan layer of gram —negative
organisms cannot retain the stain as well and these bacteria are thus more readily
decol orized when treated with alcohol
F. the cell wall and osmotic protection: the cell wall prevents swelling and lysis of
bacteria in hypotonic solutions. However, in hypertonic habitats, the plasma membrane
shrinks away from the cell wall in a process known as plasmolysis
V1. components external to the cell wall
A.capsules, slime layers and RS layers are layers of material lying outside the cell wall;
they protect the bacteria from phoagocytosis, vira infection, PH fluctuations, osmotic

stress, hydrolytic enzymes, or the predacious bacterium bdellovibrio
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B. pili and fimbriae are short, thin, hair like appendages that mediate bacterial attachment
to surfaces (fimbriae) or to other bacteria during sexual mating (pili)

C.flagella are threadlike locomotors appendages extending outward from the plasma
membrane and cell wall

1. flagellamay be arranged in various patterns:

a. monotrichous — a single flagellum

b. amphitrichous —a single flagellum at each pole

c. lophotrichous — a cluster (tuft) of flagella at one or both ends

d. peritrichous —a relatively even distribution of flagella over the entire surface of the
bacterium

2. flagellar ultra structure: the flagellum consists of a hollow filament composed of a
single protein known as flagelin. The hook is short curved segment that links the filament
to the basal body, a series of rings that drives flagellar rotation.

3. flagellar synthesis involves many genes for the hook and basal body, as well as the
gene for flagellin. New molecules of flagellin are transported through the hollow filament
so that the growth of the flagellum is from the tip, not from the base.

4. the mechanism of flagellar movement appears to be rotation; the hook causes the
flagellum to act as a propeller, thus driving the bacterium through its watery environment

a. counterclockwise rotation causes forward motion (called arun)

b. clockwise rotation disrupts forward motion (resulting in atumble or twiddle)
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Role of nitrogen in the biosphere

The growth of all organisms depends on the availability of mineral nutrients, and none is
more important than nitrogen, which is required in large amounts as an essential
component of proteins, nucleic acid and other cellular constituents. There is an abundant

supply of nitrogen in the earth’s atmosphere —nearly 79% in the form of N, gas. However,
N, is unavailable for use by most organisms because there is a triple bond between the

two nitrogen atoms, making the molecule almost inert. In order for nitrogen to be used

for growth it must be “fixed” (combined) in the form of ammonium (NHj)or nitrate
(NOy) ions.

The weathering of rocks releases these ions so slowly that it has a neglible effect on the
availability of fixed nitrogen. So nitrogen is often the limiting factor for growth and
biomass production in all environments where there is suitable climate and availability of
water to support life.

Microorganisms have a central role in ailmost all aspects of nitrogen availability and thus
for life support on earth:

Some bacteria can convert N, into ammonia by the process termed nitrogen

fixation; these bacteria are either free living or form symbiotic associations with plants or
other organisms (e.g. termites, protozoa)
Other bacteria bring about transformations of ammonia to nitrate, and of

nitrate to N, or other nitrogen gases

Many bacteria and fungi degrade organic matter, releasing fixed nitrogen

for reuse by other organisms.

All these processes contribute to the nitrogen cycle.

Mechanism of biological nitrogen fixation
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Biological nitrogen fixation can be represented by the following equation, in which two

moles of ammonia are produced from one mole of nitrogen gas, at the expense of 16

moles of ATP and a supply of electrons and protons (hydrogen ions):

N, + 8H ++8e + 16ATP -2NH; +H, + 16ADP + 16 Pi

This reaction is performed exclusively by prokaryotes (the bacteria and related
organisms), using an enzyme complex termed nitrogenase. This enzyme consists of two
proteins-an iron protein and molybdenum —iron protein.

The reactions occur while N»is bound to the nitrogenase enzyme complex. The Fe protein

is first reduced by electrons donated by ferredoxin. Then the reduced Fe protein binds

ATP and reduces the molybdenum-iron protein, which donates electrons to N, producing

HN=NH. In two further cycles of this process (each requiring electrons donated by
ferredoxin) HN=NH is reduced to H,N-NH, and thisin turn is reduced to 2NHa.
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Burns

Burns are classified according to the depth of damage. In a first- degree burn there is

reddening of the skin, caused by the swelling of small blood vessels.
In a second — degree burn, serum or fluid escapes from the swollen vessels into the skin,
causing blisters. In a third — degree burn, the entire depth of the skin and some tissues

below it are destroyed. Only first — degree and small second — degree burns can be safely

treated at home.
cold compresses. Sterile gauze covered with pharmaceutical petroleum jelly is good for

protecting the burn. If a blister forms, a firm Vaseline dressing helps prevent rupture and

guards against secondary infection. It has not been established that commercial burn

The pain of such burns can be relieved by the application of cold running water or wet
ointments are of value in preventing infection or assisting healing; in some instances they

may even interfere with healing.
Sunburn resembles an ordinary burn. If it is mild, without blistering, the pain may be
relieved by compresses of cold water or cool baths, but a severe sunburn calls for a visit

to the doctor.
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Respiration and photosynthesis

The functions accomplished by eukaryotic mitochondria (energy generation) and
chloroplasts (photosynthesis) are performed by the cell membrane in prokaryotes. For
example, those proteins located on the internal membranes of the eukaryotic organelles
are embedded in the cell membrane of the prokaryote. The greater the membrane areain
the cell, the more respiration and photosynthesis can occur.

In some bacteria, the membrane invaginates into the cytoplasm forming a mesosome.
Mesosomes significantly increase membrane surface area, allowing the cell greater
activity in respiration and active transport.

Mesosomes also play a role in cell reproduction. In photosynthetic bacteria, antother
invaginated membrane structure, the chromatophore, contains enzymes and pigments that

perform functions similar to those of the eukaryotic chloroplast.
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l-during along trip, when one becomes drowsy, he should putt of theroad to rest.

a- Sleepy b- Sick c- lost d- bored

2- In recent years many people have sued doctors.

a- checked b- brought to court c- givengiftsto  d- failed to pay

3- thereis afierce competition among certain Iranian football teams.

a- Hostility b- friendship

c- rivary d- reconciliation

4- if you continue to be absent from your classes, we will have to notify your

sponsor.
a Visit b- change c- inform d- invite

5- Please detach the advertisement and mail it with a check for 3 hundred Tomasto

above address.
a- Locate b- separate C- copy d- complete

6- when the king gave up histhrone, hisson tried to succeed him.

a Exploited b- neglected c- abused  d- abdicated

7- the teacher postponed the examination because he had to attend a seminar.

a- put off b- put away C- put out d- put back

8- A laser beam is nosed to penetrate even the hardest substances.

a- Light up b- repair c- identify d- pass through
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9- Microprocessors, unlike computers, are programmed to complete defined tasks.
a Arduous b- specific c- severd

10- Unless population growth stabilizes, environmentalists predict a world wide

starvation by the year 2000 a.d.
a Flood b- rebellion c- famine d- disease
11- Carbohydrates are plentiful in nature where they serve as an immediate sour ce
of energy.
a Obscure b- unstable c- reliable d- abundant
12- Technical books often have a wordlist at the end
a Quiz b- chart Cc- appendix d- glossary
13- the suffix................ Indicates a diagnostic or surgical procedure.
a Malaria b- moa C- Classis d-itis
14- the suffix — ship in " hardship” has almost the same meaning as the suffix
N,
a infections b- dwarfism c- amoeboid d- venous

15- " Constriction" isa condition in which the walls of a part have been

a drawn together b- localized
d- constructed

c- cored
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16- an afferent nerve.................

a- carries messages
b- carries messages from the brain
c- isalso known as a motor

d- is another name for efferent nerve

17- Flu shots are given every fall asa .......... Against an a epidemic the following

winter

a- required treatment
b- new cure

C- precaution

d- complimentary measure

18- to treat temporary discoloration of the skin caused by an injure press with a

clean, cold cloth and follow with a gentle massage.
a- bruises b- breaks C- sprains d- lesions

19-In order to avoid contracting serious illness, most travelers receive medical

advice and inoculation prior to leaving their countries.
a- coming through with

b- coming out with

c- coming after with

d- coming down with

20- would you please distribute these invitations to the studentsin your class?

a- Hand in b- hand over c- hand out d- hand back
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21- strenuous activity should be avoided after an operation
a Lengthy b- arduous C- routine d- calculate
22- therewasno......... of poison in the coffee the chemist analyzed
a trace b- twist C- toast d- track
23- some men are color — blind; they cannat.............. between blue and green.
a Equalize b- differentiate C- precipitate d- predict
24- He caught his............... on thenail, and tore the cuff of his shirt.
a Back b- collar c-tie d- sleeve
his conversation in order to wait on a customer

d- break down

25-theclerk to
c- break off

a Break in b- break out
26- if one glances at some thing and failsto seeit, one can be said to.........it
C- penetrate d- overlook

b- analyze
of hiscareer.

a Research
d- disaster

27- Hiswinning the award was the highest

a Hypothesis b- spectacle c- achievement
28-1 donot.............. you for the problem, it was not your fault

b- blame c- admire d- recommend

of my sink has become stopped up

a- Offend

d- drain

29- | must call the plumber because the
c- fuel

a Hoof b- plot
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30- becausethe earth isround, it isusually represented by a ..........
a- cube b- globe c- block d- cylinder
31- on€'s eyes, nose and mouth are some of the............ in one'sface.
a- fixtures b- fractures c- features d- fragments
32-itis.cciiiinnnnn. That all human beingsdie.
a inevitable b- intricate c- individual d- inconvenient.
33- to reach the agreement, each side had to........... by giving up some of its
demands.
a- compliment b- comprehend
C- compensate d- compromise
34- Heshowed his.............. totheidea by refusing to discussiit
a Hostility b- curiosity c- dignity d- gailly
35-thequestion is.......... | am not certain what is means.
a- Anxious b- anonymous
c- adventurous d- ambiguous
36- His natural intelligence and his experience enable him to........... with the
problem
a Aid b- rate C- cope d- ignite.

37- the last week of classes is always hectic because students are taking

examinations and making applications to the university.
a- Busy b- sad c- fast d- difficult
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38- Because of advances in technology in recent years, people in affluent countries

areenjoying moreleisure.
a Freetime b- business c- new things d- Money

39- Regular use of cream will help toreliever therough, dry condition of your skin.

a dleviate b- reverse c- prolong d- aggravate

40- when snow collects on top of a building during the winter, the weight something

weakens the construction and occasionally causes the roof to collapse.
a Accumulate b- melt c- fall d- scatter

41- during a period of dry weather, farmers have to make adjustments to save their

Crops.
a drought b- floods c- frost d- disaster

42- A patient who suffersalight blow on the head should remain quiet.

a bruise b- injury c- bump d- fracture.

43- Married student housing is adjacent to the campus

a far from b- being added to

C- next to intervention d- near to

44- Many common ailments are not serious enough for professional.

a- accords b- transactions c- illnesses d- collisions

45- we watched asthe plane disappear ed behind the clouds

a Exploded b- escaped c- vanished d- plunged



d67» saaxi ybj; T
P G

46- to treat skin that is without sensation from exposure to the cold soaks it in cool

water .

a numb b- swollen c- flushed d- reddened

47- Human body is capableof........... itself to temperature.

a Resisting b- amusing C- operating d- adjusting

48- Pasteurization is a heating process........... bacteriain milk

a kills b- that it kills c- that kills d- that kills it

49- Pollutantsintroduced into a lake can rapidly .......... Its natural aging process.
a- destroy b- accelerate c- out down d- put off

50- the national institute of mental Health is conducting a far- reaching research to

deter mine the psychological effects of using drugs.

a- extensive b- intensive c- inclusive d- exclusive

51- A proper exercise plays a significant role in the rehabilitation of patients with

various back ailments.
a- operation b- recovery c- relaxation d- caring

52- Hemophilia is a hereditary illness in which the blood does not coagulate in the

usual way.
a circulate b- carry oxygen
c- clot d- distribute nutrients.

53- In terms of precipitation, ten inches of snow isthe equivalent of an inch of rain.

a- the symbol of b- the same as

c- the product of d- asthick as
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54- It will be necessary to widen the pupils of your eyes with some dropsin order to

examine them.
a Massage b- treat c- dilate d- soothe

55- Primary education in some countriesis compulsory.

a tree of change b- excellent

Cc- required d- easy

56- sometimes items ar e put on sale because they have imperfections on them.

a spots b- installments C- signatures d-defects

57- Milk is purified heating it at 60 c. for thirty minutes.

a cleansed b- stored c- mixed d- packaged

58- although monkeys occasionally menace their enemies, they are usually not

dangerous unlessthey are provoked.
a pursue b- threaten c- kill d- injure

59- the number of insect speciesis greater than that of all other species.

a equals b- augments C- exceeds d- predicts

60- poor nutrition in the early stages of infancy can hold back adult growth.

a influence b- retard c- predict d- deform

61- Natural food stores claim that their products are more healthful than those

found in supermarkets.
a convenient. b- wholesome

c- economica d- secure.
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62- A simple rule for losing weight is to reduce the number of calories that one

consumes daily.
a- cut out on b- cut under on

c- cut down on d- cut up on

63- the public is beginning to cooperate by recycling bottles and cans instead of

discarding them.
a throwing them off b- throwing them over

c- throwing them out d- throwing them up.

64- according to regulations, it isrequired that all canned and packaged food have a

list of theingredients printed on the label.
a- dates prepared b- places sold

c- calorie content d- items used

65- the experiments with monkeys have shown that their retina structure is like

human retina moreover they have also............ that they respond better to the

stimulus than the cats.

a- reveded b- rejected C- provided d-deprived

66- when the stimuli are................. theresponses are also out.

a distinguished b- extinguished

c- anguished d- relinquished

67- the parents of that child have totally................. him and pay no attention to
him.

a- persisted b- performed c-reduced d- ignored
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68- it isproved today that the brain control of languageis.......... in certain cerebral
cortex areas.
a compared b- deviated c- accomplished  d- conversed

69- the man was easily aroused to anger, and the psychologist wanted to see if he

could ............ him and make him angry.

a irritate b- imitate C- incorporate d- intricate

70- sometimes the psychological testsare................ For the animal and kill it
a natal b- fetal c- lethal d- menta

71- the child not speak, nor could he do his personal affairs without help , so the

psychiatrist........... that he must have had brain damage.
a referred b- preferred c- suffered d- inferred
72- the animal'sresponses are often.............. on the basis of the kind of the stimuli

and the environment; then the conclusions are made.

a incriminated b- indebted c- interpreted d- incurred
73- it isvery difficult to...............theun speaking patient to speak.
a Diffuse b- deduce c- confuse d- induce.

74- Thefinancial situation of the patient wasterrible. He could not pay the doctor's

bill because of his................
a implementation b- imitation

C- impoverishment d- pronouncement.
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75- the patient's situation........... sympathy in the nurse, and he was unexpectedly
helped.
a- aggravated b-provoked C- irritated d-agitated
76- A Heart Attack................the patient's condition finally led to his death.
a Anticipated b- exacerbated
c- accumul ated d- eradicated

77- oxygen often has a placebo effect because it helpsto reassure some patients, thus

helping to............anxiety.

a conceive b- conced C- release d-relieve

78- smallpox isno longer considered a ............ diseasein developed nations.

a- crucial b- provisional c-letha d-vita

79- Evaluation of the success of nursing............ should be ongoing.

a suspension b- recommendations

C- interventions d- interpretation

80- if you plan to .............. a heart transplant, consultation with different

specialistsis essential.
a- undergo b- signify c-identify d-prolong

81- A situation in which there is an abnormal or difficult childbirth is known

a- oxytocia b- toxemia c- dissocid d- eclampsia
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82-in oligo menorrheathewoman has............ menses.
a fewer b- utmost C- acute d- not any
83- the early............... of breast cancer is of tremendous importance for proper
treatment.
a involvement b- inhibition c-detection d-maintenance
84- Gynecologists should ...............information about the spread of breast cancer.
a disseminate b- eradicate c- devastate d- irradiate.
85- Making vegetables colorless or........... is a way suggested for destroying

enzymes activity.
a Grinding b- blanching C- masticating d-up taking

86- Researchers are trying to eradicate the two main.......... Of membrane

concentration; higher capital costs and the fouling of the membranes.

a Foes b- limitations C- merits d- compositions

87- most of the hazardous............ produced by developed countries are carried to

the developing onesto bury.

a structures b- narcotics c- vehicles d- effluents.

88- the food components, which are............. Must be removed before
consumption.

a invaluable b- incredible

c- inedible d- incompatible
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89- the process that changes a molecular structure without breaking covalent bond

iscalled....................

a- sophistication b- penetration

c- implementation d- prolongation

90- if food wer e synthesized in abundance, there would no........... in theworld.

a starvation b- discrimination

C- satisfaction d- degeneration

91- animals, by eating plants, ............. The chemical energy stored in the
carbohydrate.

a devaluate b- restore C- excrete d- utilize.

92- the building up of carbohydrate molecules by plan's is............ by
photosynthesis.

a accompanied b- accomplished

c- accumulated d- duplicated

93- undernourishment could be eiminated by the introduction of

wevr......nutritious meals.

a abundant b- invaluable C- scarce d- insufficient.

94- A basic human need isthe need for adiet that will.......... lifeand health.

a sustain b- extract c- decline d- consume

95- AN antigen is a molecule having structural arrangement that......... an immune
reaction.

a- invades b- approximates

c- approaches d- elicits
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96- saliva.............. by glandsin the mouth facilitates digestion.
a excreted b- secreted c- moistened d-eliminated

97- Liver functions as an endocrine gland synthesizing a variety

substances............ directly into the bloodstr eam.
a released b- interposed C- assigned d- extended.
98- Bones provide a framework for the body and when......... in their proper

position, they from skeleton.

a disintegrated b- manipulated
Cc- assembled d- diffused
99- Hormone- producing cells are not........... distributed; they are present in

varioustissuesfor specific reasons.

a Systematically b- representatively
C- structurally d- randomly
100- the separation or............. Of genes determines which men will go bald before

thereachestheago of 35 .

a segregation b- stimulation

c- simulation d- stratification

101- Genetic........... islargely involved in the identification of human nature.
a Recognition b- preference

c- interference d- inheritance.
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102- Chromosomes ................. and make exact copy of themselves before cell's

division and multiplication.

a- synthesize b- replicate c- evolve d- catalyze

103- he intends to ......... cows with sperm from some of the world's top breeds of
bulls.

a intoxicate b- intimidate c-entangle d-inseminate

104- DNA is the stable material in the chromosome that that .......... genetic

information, i.e. maintains and carriesit from generation to generation.

a- preserves b- postul ates C- appreciates d-enhances

105- Health authorities should pay more attention to promoting and ......... the

community health.

a treating b- aggravating C- preserving d- suspending
106- aidsis classified asa........... disease.

a- conservation b- communicable

C- putative d- vulnerable.

107-society has an ethical obligation to ensure....... accessto helateh carefor all.

a- equitable b- invaluable c- inevitable d-adaptable

108- An immunization schedule must be............ on aregular basis.

a eradicated b- implemented c- eliminated d-heightened
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109- more is a oxygen is according from the blood, by tissues during

a pitch b- expansion C- extension d- exposure.

110- Primary health care encourages community.........

a participation b- exaggeration

C- emancipation d- perforation

111- the way health careis.............. affectsits production, and distribution.

a forecasted b- consumed c- financed d-coincided

112- community — based education...............problem based learning since it

provides suitable conditions for determining and controlling a community's health

problems.
a facilitates b- overlooks c-disregards d- frustrates

113- A person who gives professional adviceisknown as..........

a consultant b- ventilator c- conductor d-coordinator.
114- the............... of nursing careis measured by the number of hours of service.
a quality b- quaintly C- accuracy d-provision

115- inability of either or both partnersto produce offspringisreferred to as........

a inconsistency b- infertility

C- insomnia d- infection
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116- thelibrary isa social institution charged with the function of ...... knowledge to

theignorant and the informed alike.
a- dispensing b- publishing
c- referring d- illustrating

117- the main function of a library is the collection and preservation of knowledge

for its........... to all
a provision b- conservation c- reading d-dissemination
118- Libraries have changed the............ concept of preserving a large number of

reading materialsfor the sake of preservation only.

a- outmoded b- following C- updated d-ignorant

119- An organization, business or......... it established with an aim to achieve a set
goal.

a community b- district C- enterprise d- partnership

120- with businessor........ checking account, a lar ge amount of cheeks are purchased

by the bank to the depositor.
a- individual b- ordinary c- commercial d-joint

121- Folders are....... to hold information to be stored in file drawers or shelf

cabinets.

a- darted b- designed c- Expanded d- contracted

122- the shelf life of drugs can be maintained and even ...... by appropriate storage
procedures.

a- elongated b- extended C- expanded d- distended
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123- Medical assistant who can independently.....lettersfor the physician is an asset.

a compose b- construct C- strive d- create.

124- Simplicity , clarity, and........ are basic standards for every medical

communication.
a& CONSCiousness b- conscience

C- concern d- conciseness

125- professionally written and accurately type office communications create a

positive...........

a reply b- impression C- termination d- appearance

126- When a typing...... iIs made, the trend is to correct only those copies laving the
office.

a report b- defect C- error d- letter

127- After opening packages, the assistant checks the contents to determine that

nothingis......... or broken.

a mistaken b- mislaid c- misplaced d- missing

128- A rubber stamp or a handwritten entry isused to dateall...... correspondence.
a entering b- incoming c- inflowing d-flowing

129- The voice therapy approach for functional aphonia is markedly different from

the management steps for paralytic aphonia.
a noticeably b-appropriately c-negligibly d- attentively
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130- it is important for the reader to appreciate that voice evaluation and voice

therapy cannot be separated.
a- vaue b- pinpoint C- access d- understand

131- Although speakers produce allophones, listener s appar ently perceive phonemes.

a drastically b- eventually c- seemingly d- appealingly

132- the above criticism of distinctive feature systems, however, may not be

completely appropriate.
a- repudiated b- acceptable c- advisable d- declined.

133- the rating scale is not a test per se but provides clinicians with structure for

systematizing their observations.
a initself b- only c- by oneself d- exactly

134- Traditionally, there has been disagreement as to how different degrees of

hearing loss should be categorized.
a asthough b- like c- regarding d- asif

135- Deaf is defined as having loss greater than 70 d B HL. Which inhibits the

under standing of speech through audition?
a- Facilitates b- prevents C- comprises d- persuades

136- to have a mild or moderate hearing loss certainly implies minimal dysfunction.

a- functions b- initiates c- excludes d- involves
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137- Delayed early language milestones are often the keystone for identifying

possible developmental delay in children.
a stairs b- levels C- phrases d- stages

138- if these sound are not perceived early, due to a hearing loss learning can be

impeded.
a hindered b- accelerated c-hastened d- initiated

139- There are several termsin current use to refer to the evaluation and therapy

procedures which are designed to bring about maximum communication skills in
the hearing impaired.
a postpone b- improve C- cause d- defer

140- There has been a dramatic increase in the number of audiologists going into

private practice.
a minor b- sudden C- Spreading d-impressive

141- Each case must be considered on its merits.

a according to its quality b- according to the circumstances

c- advantageously d- basically

142- Most united fractures of the long bones lend themselves well to treatment by

bone grafting.
a are suitable for b- are subject to

c- are adapted to d- arefreely givento
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143- the knee, the elbow , and the finger joints stiffen easily and often suffer

permanent impairment, whereas the hip and the wrist usually regain their full
mobility without difficulty.
a- thus b- similarly

c- while d- correspondingly

144- theresult is marked loss of muscle strength through disuse.

A —medic able b-similarly
c- while d- correspondingly

145- it is obviously important for the therapist to establish whether the stiffness of

his movement isa primary or secondary problem.
a setup b- build

C- prove d- indicate

146- when she was stood up she showed a pronounced tendency to learn backward

a- sound b- clear

c- announced d- expressed

147- if the ischemia is prolonged the fibers will atrophy in time and the special

properties of muscle will be lost.
a- eventualy b- quickly c- promptly d- not late

148- infection isvirtually confined to open (compound) fractures.

a- obviously b- apparently
c- theoretically d- practically
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149- it may be necessary to train muscles to take over from affected muscles or to

sharetheir work.
a occupy the space of
c- take responsibility

b- catch up
d- overtax
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13 C 43 D 73 D 103 D 133 A
14 B 44 C 74 C 104 A 134 C
15 A 45 C 75 B 105 C 135 B
16 A 46 A 76 B 106 B 136 D
17 C 47 D 77 D 107 A 137 D
18 A 48 B 78 C 108 B 138 A
19 D 49 A 79 C 109 C 139 C
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N L
2

0 50 80 1 | a | 140 | p
21 51 81 11 c | 14| A
22 52 82 102 | A | 142 | A
23 53 83 3 | A | 43| ¢
24 54 84 114 B | 144 | p
25 55 85 115 B | 145 | ¢
26 56 86 6 | A | 146 | B
27 57 87 u7 | p | 147 | A
28 58 88 s | A | 148 | p
29 59 89 19 | p | 149 | ¢
30 60 9 120 | ¢
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