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3. CeIIuIar Barriers ( :

> P like WBC [e.g. neutrophlls or
PolymorphouTu\cIé’ar leukocytes (PMNL), monocytes o
and natural killer lymphocytes], macrophages etc. LSSUU’
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1. INNATE IMMUNITY

4. Cytokine Barriers
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Human have acquired immune system that produce [NEET 2019]
antibodies to neutralize pathogens. Still innate immune
system is present at the time of birth because it %

LS
(A) Is very an uses different macrophages,
(B) Produces memory cell for mounting fast secondary

response.

(C) Has natural killer cells which can phagocytose and (,OLC‘S}KL(,“)

destroy microbes.
Wrovides passive immunity. ——) %—_@M@




Which of the following immune responses is [NEET 2019]
responsible for rejection of kidney graft? —_

/@Vféll mediated immune response —) T‘_ Lﬁ%

(B) Auto-immune responsec<_

(C) Humoral immune responses” (6—%

(D) Inflammatory immune response




Which of the following protects our body
against disease-causing pathogens?

(A) Respiratory system
V('B)//I—mmune system
(C) Digestive system

(D) Respiratory system
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VIICROBES IN I'1OUSEHOLD

You would be surprised to know that we use microbes or products
derived from them everyday. A common example is the production of
curd from milk. Micro-organisms such as Lactobacillus and others
commonly called lactic acid bacteria (LAB) grow in milk and convert it
to curd. During growth, the LAB produce acids that coagulate and
partially digest the milk proteins. A small amount of curd added to the
fresh milk as inoculum or starter contain millions of LAB, which at

suitable temperatures multiply, thus converting milk to curd, which
also improves its nutritional quality by increasing vitamin B ,. In our
stomach too, the LAB play very beneficial role in checking disease-
causing microbes.

The dough, which is used for making foods such as dosa and idli is
also fermented by bacteria. The puffed-up appearance of dough is due to
the production of CO, gas. Can you tell which metabolic pathway is
taking place resulting in the formation of CO,? Where do you think the
bacteria for these fermentations came from? Similarly the dough, which
is used for making bread, is fermented using baker’s yeast
(Saccharomyces cerevisiae). A number of traditional drinks and foods
are also made by fermentation by the microbes. “Toddy’, a traditional

drink of some parts of southern India is made bv fermenting sap from
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10.2.3 Chemicals, Enzymes and oth¢r Bioactive|Molecules

— C . ,
Microbes are also used for commercial and industrial production of ) & | M
certain chemicalglike organic acids, alcohols and enzymes. Examples of

acid producers ¢ ;lw_n\lge@a fungus) omcetobacter f@f{@/\]f’ / /Jru‘d C k

aceti (a bacteriu cetic acid; Clostridium butylicum (a bac_t_él_‘ium]lof

butyric acid and Lactobacillus (a bacterium) of lactic acid. 1@) F (}Jb Ld ﬁhf )U deM (J%
oduction

Yeast (Saccharomyces cerevisiae) is used for commercial

of ethanol. Microbes are also used for production of enzymes. Lipases are Of M D/le L’”&’
used in c(etggMans and are helpful in Mg oily stains } —
from the laundry. You must have noticed that bottled fruit juicesbou

from the market are clearer as compared to those made at Iéi);:}h-is is

because the bottled juices are clarified by the use of pe¢timases and
prbt,e@_ Streptokinase produced by th

acterium Stxeptococcus and

modified by genetic engineering is used as fgt Temoving
\____________
from the blood vessels of patients who h e myocardial

infaction leading to heart attack.
Another bio__gc_:’_cixle_z_no[eculel ciclosporin A, ?hat is used as an
immunosuppressive agent in organ-transplant patients, is produced by

the fungus Trichoderma polysporum. Statins produced by the yeast

Monascus purpureus have been commercialised as blood-cholesterol
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Another bioactive molecule, /cyclosporin A, that is used as an

immunosuppressive agent in organ-transplant patients, is produce |' w1 AL s U‘/A? f W
ﬁﬁ =

the fungus, Trichoderma polysporum. Stating/ produced by th
Monascus purpureu%have been commercialised as blood-cholesterol

lowering agents. It acts by cmibmng the enzyme res.ponﬁé7 \/
for synthesis of cholesterol.
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10.3 MicROBES IN SEWAGE TREATMENT >,

We know that large quantities of waste water are generated everyday in
cities and towns. A major component of this waste wateris human excreta.
This municipal waste-water is also called_sewage. It confains large

amounts of organic matter and microbes. Many of which are pathogenic. _

-

Have you ever wondered where this huge quantity of sewage or urban

waste water is disposed off daily? This cannot be discharged into natural

water bodies like rivers and streams directly — you can understand why.%h

Before disposal, hence, sewage is trefited in sewage treatment plants@l‘Ps]

to make it less polluting. Treatment of waste water is done by the
\-____\
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Figure 10.6

heterotrophic microbes njaturally present in

the sewage. This treatment is carried out in

!
&;&‘& Primary gatment : These treatment
==l steps basically involve physical removal of
particles — large and small - from the sewage
through filtration and sedimentation. These
are removed in stages; initially, floatj i

‘s‘ dimentation. All solids that settle form the
I rimary sludge, gnd the supernatant forms

settlingtank is taken for secondary treatment.

@ i iThe effluent from the primary

Secondar ment or Biological treatment : The primary

effluent is passed into large aeration tanks (Figure 10.6) where it is
constantly agitated mechanically and air is pumped into it. This allows
vigorous growth of useful aerobic microbes into flocs (masses of
bacteria associated with fungal filaments to form mesh like
structures). While growing, these microbes consume the major part
of the organic matter in the effluent. This significantly reduces the
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econdary treatment or Biological treatment : The primary
effluent is passed intodargesaeration-tanks e 10.6) where it is’
constantly agitated mechanically and air is pumped_iata.it. This allows
vigorous growth of useful aerobic microbes in masses o
[ mesh like
structures)..While growing, these microbes consume the major part

of the organic matter in the effluent. This significan{ly reduces the

OD (biochemical oxygen demand)_gr the effluent. BOD refers to
the amount of the oxygen that would be consumed_ if all the organic
matter in one liter of water were oxidised b@%nge
water is treated till theLBOD is reduceﬂi The BOD test measures the

rate of uptake of oxygen by micro-organisms in a sample of water
and thus, indirectly, BOD is a measure of the organje paatt

€I Prest
in r. The greater the BOD of waste water, more is it @
otential.
ce the BOD of sewage or waste water is reduced significantly, the

effluent is then passed into a settling tank where the bacterial ‘flocs’ are
allowed to sediment. This sediment is called activated sludge. A small
part of the activated sludge is pumped back into the aeration tank to
serve as the inoculum. The remaining major part of the sludge is pumped
into large tanks called anaerobic sludge digesters. Here, other kinds

nfhacteria which orowv arnaercohically dicecet the hacteria and the fiinoi




