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1 The respiratory system v r
) is divided mtg lwo
’,’ A systemn, | parts: the upper resplratory system and the lower resplratory \
The u |
pper resprratory system consists of the he nose, the Qhagnx (t hroat) and structures associated with
’
v""\- ~

tl
n:;lonl arcncludllzg the middle ear and the audltog( (eustachian) tubes. Ducts from the sinuses, and
rimal ducts from th= lacrimal (tear forming) apparatus, emptx into the nasal cavity. Thﬂ- auditory

/ e
tubcs from the mlddles ear empty mto the upper portion of the throat. - ;

Defense mechanisms: The upper resplratory system has several defenses against airt alrbome pathogens.

| Co.\rrs;e hairs jn the _nose filter large dust particles from the air. The nose is lined with a mucous
)meltn ranc llhat Zontams numerous myéous secreting cells and cilia. The upper portion of the throat t also
containsac /
iliated mucous mc_:_r_n__b_r;ane “The mucous moistens inhaled air and traps dustand Q’ AN

mlcroorg—amsms especially particles larger than 410 5
) pm. The cilia help remove th
movmg, y them toward the mouth for elimination. : e by_l S Vg 24
o g R
f:l% and adenoids, which "w 3 S\

At the junction of the nose and the throat are masses oflymp’lgmd tissue, the to
contrrbute lmmumty to ccrtam mfectlons Occasmnally however, these tissues become infected and help

MR ol LA
between the lungs and blood. Our lungs contam more than 300 million alveoli, thh an absorptwe area of
. The double- layered membrane covering the lungs in the pleura. A ciliated i —3

about 90 square br
mucous membrane lmes the lower respiratory system down to the smaller bronchial tubes and | helps

17 by w

prmorgamsms from reaching the lungs.
trachea, and larger bronchial tubes are moved by up toward the throat by

Particles trapped in the larynx, d by

ciliary action called the ciliatory escalator. If microorganisms naturally ‘reach the lungs, phagocytic cells
d destroy most of them IgA antibedies-in such ¥

/ called alveolar macrophages usually locate, ingest, an
secrct:ons as rcsprratorv mucous, saliva and tears also heliprotect mucosal surfaces of the resplratorjy l o

body has several mechanisms for removing the pathog\.ns that T

il — ,

6\ system from m many Qathogens Thus, the
cause alr-borne infections. *

icroorganisms are part of the normal mrcroblota in the upper

A number ofpotentrall/ pathogemc mi
do not cause illness because the predommant mlcroorgamsms
r nut1 ients and producing

resplratorj/s stem However, they usually
of the normal microbiota suppress their growth by competing wrth them fo
> normaz mze

mlubrtory substances
sterile — although, the traohea may contam a very few :

1
By contrast, the lower resprratory tract is nearly
4 ‘ ulg of the ciliatory escalator in the bronchlal tubes.
-____——"—-‘

chtena ' because of the normally efficient function
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Fig: Structure of Respiratory system:
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Commor diseases/microbial pathogens and symptoms:
t@some of them mentioned here:

The respiratory systern is the site of many common infecti

tle of throat, or sore throat. When the

C\/ haryngitis: It is common inflammation of mucous mem
larynx is the site of infection, the condition called laryngitis, which affects our ability to speak. li is
caused by Strepfoccccus pneungniae or S. pyogenes or viruses often in combination. Streptococcal

pharyngitis is (Strept throat) is characterized l;y local inflammation and a fever.
oostonsillitis (lymph nodes in the
o S——

The microbes that cause Pharyngitis also can cause inflamed tonsil,
——— e e — .  —
neck region become enlarged and.tender).

The nasal sinuses are cavities in certain cranial bones that open into the nasal cavity. The have a mucous -

membrane lining that is continuous with that of the nasal cavity. When a sinus becomes infected with
— o . S . . \ = ———— ety -
: organisms such as S. pneurfonia or Haemophilus influenzae, the mucous membrane become amed,
@ and there'is a hea@y'r@lﬁdischargg{m. This condition called Sinusitis. If the opening.by which _
i become ked, internal pressure can cause pain or a sinus headache. )
Iez:\f:s the sinus becomes b_loc p 1 p he |
Probably the most threatening infectious disease of the upper respiratory system i epiglottiti i
inflammation of the egiglgtti_s_. Epiglottitis is arapidly developing dise:gsg that can‘resultin death within a
few hours. Tt is caused by opportunistic pathogens, usually. . influenzae type b
———— e ———
Airborne pathogens make their first contact with body’s mucous membranes as thgxfgnter_thc. upper—

respiratory system. |
6 )Scarlet fever is infectious condition called when the S. pyogenes . strains causing streptococ-cal .legmi
e Tie auses a pinkish-red skin rash (which is probably

roduces an erythrogenic (reddening) toxin. The toxin ¢ sh-red s _
P g Bidatd: in) and a high fever. The tongue has spotted

hen, when it|

strawberry _Ek_égppeafance and th ‘
: Page 2
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the skins hypersensitivity reaction to the circulating toxi o e WA O T A
yP ] en it loses its upper membrane, becomés.very red and enlarged.
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& 3 L herrsurnwell
/ f\ﬂQ“_litlé'{'1(f(>lé IL o v
£ r\’ »\f\liphtheria: The disease is caused b Corynebacterium diphtheriae. The disease begins with a sore throat

£, " and fever, followed by general malaise a

g " -——‘—‘ F . S R
grayish membrane that forms in the throat in response to infection. It contains fibrin, dead tissue and

@ bacterial cells and can totally block {l@assage of air fo the Jungs (A's’b’h'ykié'). S P\',.\ UAIg

Otitis Media: If is one of the complications of the ;:omrgqr; cold, or of any infection of the nose or throat

infecting the middle ear, which leads to Ear}aél;é,jl he pathogens cause the formation of pus, which built
up pressure against the g eardrum and causes it to become inflamed and painful. The most commonly
isolated pathogen is & pneumonia, Others include A, influenzae, S. pyogenes, S, aureus, Moraxella

catarrhalis and viruses also. h . q
el s 1q -
®  viral diseases of upper respiratory system: /6'5 P L(X.

% The common cold: A number of different viruses are involved in the etiology of the common cold —
includes- Rhinoviruses, Coronoviruses, and several other viruses, Symptoms of common cold include
sneezing, excessive nasal discharge, and congestion, The infection can easily spread from the throat to
theriﬁuses,_ the lower respiratory system, and the middle ear, leading to complications of laryngitis and
Otitis media. The uncomplicated cold usually is not accompanied by fever.” 7

I —=
P ——

Common diseases/ pathogens of lower R_e_spjra!_oryﬁsystems: The lower system can be infected by
many of the same bacteria and viruses that infect the upper respiratory system. As the bronchi begome'
involved, bronchitis, or bronchiolitis, develops. A sever poxgp!icg_t_ipn_qﬁb@c}ﬁtis is pneumonia, in

which the pulmonary alvecli become involved. o p
Bacterial diseases of lower respiratory system: ) WF leapm w1 oan q— L‘M—J;U-\ Ml tone. )

@ Pertussis: Infection by Bordetella perussis results ifi pertussis (the name > pertussis is dgrm
< latin — per = throughly, and tussis=cough) or whboping cough. Primary a childhood disease, pertussis can

[ be quite severe. The initial stage called th =m\ esembles a common cold‘.Tro_lggged series of 1 3 = : 3
Jolc A~

coughing characterize th, or_gc_oggggggg, When ciliary action is compromiszd, -
HMAUA » uamucous accumulates, and the infected person dqspgrately attempts to _C‘_)}!Eh),{E these r?lucp_us " -
-CEey / accumulations. Gasping for air between coughs causes a whoopin » hence the informal name of C Cl,} aythq
o WA isease. Coughing episodes occur several times a day for 1-6 weeks. The convalesce  stage, the e

third stage, may last for months. Because infants are less capable of Eo—gging with the Eﬁ'on of coqg{_xing V QUYOALE N E{ |
L to maintain the airway, irreversible damage to the brain occasionally, occurs and mortality rate in‘this f'\‘apr’f |

g . . St > . \ N A
l; group is relatively high. In adults, pertussis often manifests itself only as a persistent couglﬁmd is .| eon gl
unrecognized. CCL\*QTY\'\Q : —
Tuberculosis: Tuberculosis is an infectious disease caused by the bacterium Mycobag{gigyl_tuberculosz_',sj:
Most healthy people will defeat a"p'c;fgﬁi‘é]@_gf:j@ﬁvith activated macrophages, especially if the 3

infecting dose is low. If the bacilli are not destroyed the phgg_ogytc?s tend.to- protect them from antibodies
and other immune defense mechanisms and may survive z'md m.ultlp!y wnhm. the phagoc €s. '
Macrophagesand other defensive cells accumulatef:at _t}le”u'lfectlon site, forming a.Sl{:IIE)_lﬂill?_g layer. This
leads to a walled-off lesion called a tuberc_le__(n&earlﬂg lump of knob),a ?haractegitlc_t_hﬁ _gx'.\':es the
disease its na_mm&bundhﬁaqrophaggaar‘e not \ very_s:ugcjeﬁfyl_ in destroying bacteria but release
enzymes and cytokines that cause a lung damagm@ammat:on._)

Fever, cough with blood, nausea, etc are some common symptoms. \ j
" Weight 1086, night Sweahs. !
Page 3
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Bact
3) caus:drlgll It:neumonns The term pneumonia is applied to many pulmonary infections, most of which are
Y bacigria, Pneumonia caused by Streptococcus pneumonia is the most common and therefore,

referred to as e e e
protozoa as(typical pneumonia) Pneumonias caused by other microorganisms whlch include f'ungn,
v
“l__s_e‘s as well as other bacteria, are termed atyp:cnl pneumoma ——

fgj:erge;las are also named after the pomons of the lower respiratory tract they affect. F or exam pIc if
Bronch prieumonia, it is called lobar pneumonia, when lobes of the Jung infected.
Wﬁ :}dleates that the alveoli of the lungs, adjaccntmm dre infected. Pleurisy
.07 Varous pneumeonias in which the pleural membranes become pamfu]ly inflamed.
— e

—

q \Lo—t
315 :eﬂelUmococcal Pngl_m_gmicauscd by S. preumoniae. 1t also causes otitis media, meningitis, and
Ol brgalt;em":i gf-'lellmococcal pieumonia involves both cbonchi and alveoli. Symptoms include- high fever,
w00 £ Lhouly, and Ch—L—eSt ain. The lungs have reddish aPPearaFebecause blood vessels are are dl]atcd

N
o n response to infection, alveoli fill with some RBCs, polymorphonuclear leucocytes (PMNSs) and fluid
from surrounding tissues. The sputum is often rust colored.

') Haentophilus influenzae pneumonia: Patients with such conditions as alcoholism, poor nutrition, cancer
or diabetes are especially susceptib]e. —_—

5.‘) Mycoplasmal Pneumonia; Mycoplasma prneumoniae is the causative agent. This infection is endemic p
and is common cause of pneumonia in young adults and chlldren Mild symptoms which persists for ihree
weeks or longer include low fever, cough, and headache.

Legionellosis: (Legionnaires’ disease): It is caused by gram negative rod, Legionell pneum ophila. The
disease is characterized by high fever, cough, and general | symptoms of preumonia.

y’SIﬂacOSIS (Ormthosns) The term psittacosis is derived from the diseases associated with pslttacme D _F
birds such as parakeets and other parrots, The disease can be contracted from other birds also st such as’
pigeons, chxckens _ducks, and turkeys “Therefore the more general term omithosis also used for it. The

,‘—r"' i—_—‘
causative agent is Chlamya’za psittaci, a gram negative, obhg‘tte mtracellular bactenmn

o0 \y

P51ttac0313 is a form of pneunonia that usually causes fever, headache and chills.
il A

8‘) Chlamydlal pneumonia; Recent outbreaks of f respiratory illness found to be caused by chlamydail
organisms. Ori gma]ly the pathogen was considered a strain of C. psittaci, but now it has aSsigned the
. species name Chlamydia pneumonia and the disease is known as Chlamydial pneumonia. Chmcally it

resembles mycSplasmal pneumonia. ih1

) Q fever: Characterized by a fever (lasting fo eeks), chills, chest pain, severe headache, and other
evndence of | pneumonia type of infection. Causative agent_ Coxzella burnetii, a rickettsia,

@ Viral dlseases of lower respiratory system: It can occur as a complication of influenza, measles, or even
thckenpox A number of entenc and other viruses have been shown to cause : pneumonia.

| liespl;;ory Syncytlal Vlruses (RSV): It is the most common cause of viral respiratory disease in
1' l) infants. The name is derived from its characteristic of causing cell fusion (cyncytium formation) in cell

‘, R‘At last fot more than a week
X 2
E ’) Influenza: (I‘lue) characterized by caills, J‘ewer, hea

culture. T he symptoms are coughmg and }yhe/ng

che and general muscular aches. Recovery
toms appcar as. the

fever subsides. Itis caused by
occurs in a few days, anc co'd like sym
pom e T’L%_I-{NA segments enclosed by an inner layer of pr protein

mﬂugngg_ﬂrus that consists of eight weakly linked RN

TSR S S T
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/ and outer lipid bilayer. Embedded in the lipid bilayer are numerous projections that charagterize the virus.
I'here are two types of projections (spikes): hcmggg]dtinins (H) and neuraminidases (N). Viral strains are
identified by variation in the TTand N spike antigens (eg, - HoN | H N, ete).

@ . Fungal discases of the lower Respiratory System:
\ ) Histoplasmosis: If superficially resembles tuberculosis, The lungs are most likely to be initially infected;

the pathogen may spread in the blood and lymph, causing lesions in almost all organs of the body.
Symptoms are poorly defined and mostly subclinical, and the disease passes for a minor respiratory
infection. Causative organism is Histoplasma capsulatum, is a dimorphic fungus; that has yeast like
morphology in tissue growth, and, in soil or artificial media, it forms a filamentous mycelium carrying
‘rcprpductivg_gqﬂgiii. Human acquires infection from airborne conidia produced.  \ + C ap ;W) akum

‘occidioldomycosis: The causative agent is Coccidioides immitis, a dimorphic fungus. The spores are

-~ found in dry, ayl’l_:_a”ljnc soils. Most infections are not apparcﬁ, and almost all patients recover in a few
weeks, Symptoms include chest pain, and perhaps fever, coughing and weightless.

,5>Pnci;mocysl[s pneumonia: It is caused by Preumocystis corinii. The discase occurs through the world

and can endemic in hospitals. Pathogen is found in healthy human lungs but causes disea§gs_am6_;1-§~—
immunocompromised patients. They form a thick-walled cyst in which spherical intracystic bodies
suctczg_iJVcly divide as a part of sexual life cylcle. Eventually thp cyst ruptures and releases them, and each
body develops into a \_/cgw_,_

) Blastomycosis: (North American Blastomygosis): It is caused by fungus Blastomyces dermatitidi, a

dimprphic fungus, found most ofien in the Mis'sissigm' Velley. The infe'EtiéjEegins in the lungs and can .
: pear and there is extensive abscess formation and tissue

spread rapidly. Custancous.ulcers commonly ap

destruction.. .
edins
y other opportunistic fungi can cause respiratory diseases, particularly in

g) Other fungal infections: Man
immunocompromised host or when there is exposure to massive number of spore. Aspergillosis is_an

important example; it is transmitted by the spores of Aspergillus fumigatus and other species of

Aspergillus..
Similar pulmonary infections re
Rhizopus and Mucor.

i

sult w'hgnindivviduals are exposed to spores of molfl__(_)_f genera such as
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2. Gastrointestinal system
The gastrointestinal system (digestive system) may be divided into two groups _of organs. One is
gastrointestinal tract (GIT) or alimentary canal, essentially a tube like structure that includes the
' and large intestine. The

mmharynx throat), esopha us (focd tube), stomach, small_intestin —
_,___(_ ) ‘L_g__i ) — e aliva lands, liver,

cther group of organs, the accessory structures, consists of?h:ﬂll tongue, S

gall bladder, and pancreas. Except the teeth and tongue, the accessory organs lie outsi _‘_he_(ZE and
a ;. 2accer, and_pancreas _teeth and fongte,

produce secretions that are conveyed by ducts into it

The purpose of digestive system is to digest foods- that is te break them down into small molecules that

can bg,@@gp_and used by body célls. In a process called absorption, these end products of digestion
pass from the small intestine into the blood or lymph for djstribution to body cells. The food moves

————— - S R ~
through large Tntestine where water, vitamins, and nutrients are absorbed from it. Over the course of an
about 25 tons of food passes through the digestive system. The resulting undigested

average life s
S?l%&.‘iﬁlled feces, are eliminated ﬁ’cmﬁ’xe body through anus. Intestinal gas, o_ 1s lmixture
nitrogen from swallowed air and microbially produced carbon dioxide, hydrogen, and methane. On an

-average, we produce 0:5- 2.0 liters of flatus every day.

Fig: Gastrointéstinal System

OQSOFI'\OﬂUS O

liver

_a_al\ badder

5 ; . lqr : 2. L )
S\’u\d_“ q ;
infestine- intestine

anus—

ﬁefehse mechanisms:
with a pH 2.0/ Many

a) Stomach_acidity: The gastric fluid_ sresent in the stomach is gujte' ac3dlc pH 2.0 Moy
bacteriz that’ enter stomach are k Hlle‘w_gm_@np The achig in_stomach can_reduce of
‘eliminafé pathogenic microorganisms or toxmzbgmmmeach intestine.

Page6
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/ b) Normal microbiota/flora: Bacteria hea avily populate most of the digestive system. In the mouth, each
milliliter of saliva can contain millions of bacteria. The stomach and small intestine have relatively few

microorganisms because of the hydrochlonc acid produced by the stomach and the rapid movement of
thé food through the small intestine. By contrast large intestine has enormous microbial ﬁQns

N excecdmg 00 milljon bactena _per gram of feces (up to 40% of fecal mass is microbial cell matenal) "The
population of largs_intestine_ is composed mostly of the genera Lactobacillus and Bacteroides

(Probiotics), and facultative anaerobes, such as E. coli, Enterobacter sp., Klebsiella sp.and Proteus spp.

e m——
Probiotics are the live microorganisms which confer health benefits (pathogen inhibition/colonization
res_istancgl'_enhan_c_e_a‘irgmunity /intestinal integrity and mobility, reduces intestinal mﬂammatmns and
mutagenic or carcinogenic compounds, etc.) to the host.

More than 400 species of microorganisms (normal flora) live in adult GI tract. This flora can provide
resistance to colonization by many pathoge.is. In healthy individual, host tissue and normal GI tract

flora operate in harmony.
c) 'l/‘IIe GI tract Immune system: The GI tract has its own immune system which helps to keep body

heﬁlthy by reducing absorption of some large miolecules (e.g. toxins), or reducing colonization of
e, eplthehum by pat ogens without affecling normal flora. The intestinal wall contains b{lnl@_gﬂgs and
antibody producing cells that fi ight infection. Generally only organisms that can attach to_ll;xgumm

hmng cause problem. Otherwise microorganisms are swept out by motility of _GI tract
( hﬁpd/www mass.gov/eohhs/docs/dph/environmental/foodsafety/ref-manual/chap-3.pdf).

d) Bile acids and digestive enzymes: Blle acids are prodaccd in the_liver and assist digestion and
abgg_xl M They inhibit growth of many pathogens. However intestinal commensals remain

unaffected.

Digestive enzymes are active through Gl tract, and inhibit or inactivate variety of pathogens. E.g.
lysozyme in saliva kills and digests microbgs.

Common micrebial diseases/ pathogens of GI system:

‘ Bacterial infections of mouth-

\) Dentai caries (Tooth decay): The teeth are unlike any other exterior surface of the bodz They are hard,
and they do not shed surface cells. This allows the accumulation of masses of microorganisms and their

prodiicts. These accumulations, called dental Elague,mmvolved in the formation of dental

/
ng or tooth decaz.

Oral bacteria convert sucrose and other carbohydratcs into lactic acid, whxch in_turn_attacks the tooth

el},mel The most lmportant cariogenic (canes causing) bacterium ig Streg'ococcus mutans.) S - kRS

The initiation of caries depends on the attachment of S. mutans, or other streptococci, to the tooth. Within
mﬂ_t_g:i freshly brushed tooth become coated with a with a pellicle (thin film) of proteins from saliva and within
a couple of hours, cariogenic | ic bacteria become established on this pellicle and begin to produce gummy

polysaccharid ose molecules ¢ CalleAccumulatlon of bacteria and dextran adhermg to the

teeth make uf dental plaque. )

Although saliva contains nutrients that encourage growth_of bacteria, it also contain antlmlcrobla
suLStam;c&Jxke lzsozxme that offers protectlon to exposed tooth surface. Some protection is.also provided

LA -m'—i £a
—— - -m
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cpV! culand cu

. It protects teeth by virtue of its

’ Qﬁ@/@"’/z |
at flow into the gingival _g;gwc

by creciculdy fluid, tissu¢ exudates th to_the ging!
Ils and ;mmunoglobulin contents:
8 dual softerning of the external

flushing action and its phagocytic c¢
. " =S . Its ina gfﬁ
L within deposits of dental plaque resu gra : ‘
ocalized acid production E ——<5Tible to the ch, This s the reason for
susceptiDie = 7 =——=

enamel. (Enamel low in fluoride is more

| h s
fluoridation of water and toothpastes). . :
! e is a term for conditions characterized by ipflammation an

— e —
> Periodontal diseases: Periodontal diseas
degradation of structures that support the teeth )
: it inpivae. This
is restricted_to_the gums, or gingivae. 1N
h. Streptococcl,

eriodontal disease, the infection
haracterized by bleeding gum
predominant in

called(periodontitjs,
penos

s while brushing the teet

Gingivitis: In many cases of p
these infections.

/" 1nfection, called gingivitis, is ¢
_— ———— . .

Actinomyces, and anaerobic gram negative bacteria
whi=h is responsible for

@ Périodontitis: Gingivitis can progress to a chronic condition _
footh lose in older adults. The gums are inflamed and blecd easily. Soniciimes pus is formed. Different
types of Porphyromonas species are found in_these —fections; damage_to_tissue 1S done by an

inﬂﬁmmatofi’résponse’t_o the presence of these bacteria.
e or Trench mouth, is ¢
dift ult. Foul

7
J '@ ~“Acute necrotizin ulcera,t_i!g_gigng_itis, also termed Vincents diseas
» § . — e ——— B — -

| rHore common Serious mouth infection. The disease causes pain that make normal chewing
ia is the bacterium usually ssociated

P ; [N . ‘o e e . .
e e breath (halitosis also comprises the infection. Prévotella intermed.
. - o porotella \piumeedia

jacterial diseases of the lower digestive system:
et , 2)

seases of ihe digestive systems are of two types? infections andintoaication
T — T e —— 5

rs the GI tract arid inultiplies. Infections are characterize& By &
ts the invaded

1et5A o An-infection occurs when a pathogen ente
i while the pathogen increases in number or affec

déelay in the appear:
tissue. There is also usually a fever, one of the body’s general responses to an infective organism.

of the

forming toxins. that. affect GI tract. Intoxication isiéc‘;'apscd by, the
tions such as that caused by Staphylococcus qureus are
is less often one of

ptoms of a GI disturbance, fever,

Some pathogens, cause diseases by
ingestion of such a preformed toxin. Most intoxica

characterized by a very sudden appearance of sym
g
the symptoms. .
Severe diarrhea accompanied by blood or mucus

Both infections and intoxications often caus
is called Also, both are frequently accompanied by abdominal cramps, nausca, and
vomiting. The general term _g:ﬂgﬂmr_i_ﬁ_s_ is applied to diseases causing inflimmation of tmmﬁﬁl_
and intestinal mucosa. ' o v

3 4 < . ' (‘ 1 ‘.\ ¥

rrhea is a major factor if¥ infdnt moftality. Th qag}é of diarrhea }
P D e A 0% o FERTE '&'_;g 3 F 1 w-a ~E o

ﬁ;ﬁ cause is rotavi , but gqgggggxlgenlc E.cok and Shige!

Iih developing coiintries, dia
of several pathogens, most cgmm‘
: =T

are rggpg@le.
\ Staphylococcal Food Eoisoning (Stapf;j}lococ_ggﬁ Entqrotoxicgsils!: A very
gastroe 7s Staphylococcal food poisoning, an- intgkication caused by iPgead
: AR : : =
produced Mlt produces several_foxins that dygage tissues_or increase itg VIM
: am of food will.g':éc‘l.uce eriough:enterolgxin ta ¢

atjon of about 1 millio acteria per gram O}
! @) and Qam )ite examples of high fisk fobds.
. Bt




The toxin quickly triggers the brains vomiting reflux center; abdominal cramps and umal[y diarrhea
then ensue. — C ilaadcsalilari kO

) Shigellosls (bacnila dyse ): It is a severe form_of diarrhea caused by species of genus Shigella.
There. are four species of Shigella that causes dysentery- 3 sonnei, S. dysenteriae, S. flexneri, and S
boydii. The virulent toxin (Shiga toxin) produced by these bacleria acstroy tissue in_intestinal mucosa,

cgw with blood and mucus in the stool.
—_——

Salmonellosis (salmonella gastroenteritis): It is caused by species of genus Salmonella (gram negative
motile rods). The Salomonellac first invade the intestinal mewcosa and muitiply there. They can some

timed manage to pass through the intestinal mucosa to the IEEhauc and cardiovascular system and
from there to other organs. The fever associated with Salmonella infections might be from endotoxin

released by lzsed cells. There is fever associated with nauéa, abdominal pain and cramps, and
diarrhea,
—

_Typhoid fever: Some Salmonella are much more resistant than_others. The most virulent, S
SUoTt auses the bacterial infection typhoxd fever The incubation penoq is much_ longer han that of

Dne11051s, the bacteria do not multlply in the intestinal cclls the) dlﬂ'er by contmumg to
’:“7‘7 31'3 clls Then they become disscmmated in the body and can be isolated form b]ood

geht is Vibrio cholerae, a slightly curved, gram negative rod with _polar
‘____‘——

, Th"mtestme and produces an enterotoxin that results in secretions of “chlorides,

'ese excess electrolytes and water excreted take a “rice water” appearance of

,13?5 of these fluids and electrolytes causes shock, collapse ard often death.

brio Gastroenteritis: Vibrio parahaemo,lyncus is found in salt water estuaries, morphologically

ar to V. cholerge but is h'xlophlhc and requires 2% or more NaCl for optimum growth. It is most
common_ cause of gastroenteritis in Japan. Symptoms include abdommal pain, vomiting, burnmg

sensat:on in stomach and watery stool.
’_.-——————__'&——’.

‘Escherichia coli gastroenteritis: E. coli is normally harmless, but certain strains can be pathogenic.
They produce toxins that cause gastrointestinal disturbances collec hvely called E. coli gastroenteritis.
o ——

9 Campylobacter Gastroenteritis: It is caused by Camgglobacter _;e!um Clinically it is characterized by

fever, cramping abdominal pain, diarrhea with blood and mecus present in the stool.

Hehcobacter peptic ulcer discase: Hehcobacter ELIOI‘I is responsible for most cases of peptic ulcer.
This syndrome include gastric and duodenal ulcer.

Viral diseases of the dlgestlve system:

gMumps The target of the mumps virus is the p'xrdtid : Iocatedjus_t_ below and in front of the ears.
Mumps typically begins with p'nnful swelling of one or both parotid glands. Mumps is characterized by
inflammation_and swellmg of the parotld plands, fever, and pain during swallowing. After onset of

nilammation _d
syymptoms, the testes ¢ Sterility is possible but rare.. Other complications include
meningitis, inflammation of the ovaries.
-_—-__—___——:_—______-_________________—______——-——r S— ———
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om i MV), a Herpes virus thay
e The official name for the virug
= O —

| of!heh(lsf

% Cytomegalovirus (CMV) infusion disease: It is €aUse
'causes nuclear inclusions and swelling, or cytomaga
1s human Herpesvirus 5. l five diff
; rpe o or). At least five different
9 Hepatitis: Hepatitis is an inflammation of liver (and dysfuncion® OIW Hepatitis is
titis D, hepatitis E. '
2 s Or CMV.
—

viruses (hepatitis A virus, hepatitis B, hepatitis C, hepa - Bar) viru
also an occasional result of infections by other virusesSuch s EB {Epstein 22 -
o mrea
‘ (PN

‘ Fungal diseases of GI tract: C \L\\;‘A\ Ce ()c) ( uJ!
rpurea, a fungus causing_smut
hich results from the

/@Erg‘)t poisoning: Some mycotoxins_are produced by Claviceps

infections on grain crops. These mycotoxins cause ergot poisoning or ergotismm. whi . X

ingestion of rye or other cereal grains,_contamihated with the fungus. The toxin can restrict blood flow In
tl_xeﬁli_n_xps, and gangrene results. It may also cause hWS.

Aflatoxin poisoning: Aflatoxin is a mycotoxin produced by the fungus Aspergillus flavlis, a common

mo](;/Aﬂatoxin contributes to cirrhosis of the liver and cancer of the liver. G -

7 Ty e erSiple Smw\:\(o}li.w\s ofy \/Y’L

).
© Prctozoan Diseases:
tozone that is able to attach firmly to_human intestinal

- 3’,’*"’\' Giardiasis: Giardia lamblia is a flagellated pro b
o “Jwall, causes giardiasis — a prolonged diarrheal disease. It is characterized by malaise, nauseca,
X\ 'f.;,f.lléfﬁlence, weakness, weight loss, and abdominal cramp.
Amoebic dysentery (Amoebiasis): It is spread mostly by food er water contaminated by the protozoan
ristically contain blood and

A2y YAmaceb
moeba Entamoeba hvs It is severe dysentery and the feces characte

\’)Tapeworm infections: 7t ae_t'?jaw‘___jiL?.aLG-.—Ta.enia soliun'g are'typical tapeworm whose lifecycle extends
through three stages. T, saginata , can live in human intestine for 25 years and reaches a length of 6

human intestine X
ymptoms beyond a vague abdominal discomfort.

meters, or longer, seldom causfwi

) Nematode Infections:
ntestinal wall and feeds on blood and tissue

The hookworm attaches to the i
e ————— f—— B 2 S

A\ Eookworm infections: attack
rather than on partially digested food, so the presence of large members of worms can lead to anemia and
?

lethargic behavior.




\/f. Kidney (Urinary) and Genital (Reproductive) system:

Urinary system: The urinary system consists of two kidneys, two ureters, and a single urinary bladder
urcthra, Certain wastes, collectively called 'Er_irnc,—arc removed from the blood as it circulates through the
kidneys. This urine passes through the ureters into the uri_na_ry_&l_agi_;_r_k where it_is stored prior to
eliminz}tiq_r], from the body through the urethra. In the female the urethra cqnygys only urine to the
exterior. In male, the urethra is a common tube for both urine and seminal fluid.

Defense mechanisms: Where the ureters enter the urinary bladder, valves prevent the backflow of

urine_to the kidneys. This mechanism helps shield the kidneys form lower urinary tract infections. In

addition, the acidity of urine has some antimicrobial properties. The flashing action of urination tends to

remove potentially infectious microbes; all these mechanisms offer and contribute to defense mechanisms
* giving check to microbes. N

Fig: Urinary system; Kidney:

exit of urine

urethra

usuwM G -
Common discases/pathogens: ' d :f\_’____,/
qum

§

D Cystitis: It is a common inﬁammation of the urinary bladder in females. Symptoms often include dysuria

(difficult, painful, urgent urination and pyuria (presence of leuco ocytes in urine). In either gender, most
are due to infection by E. coli, and Staphylococcus sa__g__roghyticus.

'), Pyelonephritis: Cystitis (untreated) may progress to pyelonephritis, an inflammation of one or both
Kidneys. Symptoms are fever and flank or back pain. In females it is often a complicafion of lower

urinan iop. Causative agent is’E. coli. )
3> Leptospirosis: 1t is_primary a disease of domestic wild. or_@nima.ls, but it can pass E:}m@s andestik
sometimes causes severe kidney or liver disease. Causative agen} 1s Leptospira_interrogans. After an:

»

b

incubation 1-3 week%hewmuw; chills, and fever rapidly appear. Several days
RAW, AGC, Pune. e Page11
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e

he temperature returns to normal. A few days later, however
L e sl ya

,n,_.'-‘,:‘ y
later, the acute symptoms disappear and !
second episode of fever may occur.

Genital (Reproductive) system:
Female genital (reproductive system): It consists of two_ovaries. t“’g;'iﬂﬂ:-ﬂ"“?pi-aﬂ) tubes, the

uterus- including the cervix, the vagina, and external enitals.
terus- including the 2705, TE == - genitals.

1 is released during the process

The pvaries produce female sex hormones and ova (eggs)- When an ovun

,Ofgiu_[@jQBL it_e"lewlerinejube, where fertilization_may_occur if viable sperms are present. The

fehxlwygote) descends the typg_gm\t;:}; the uterus. It ithwgry'all and remains
bryo and, later, a fetus.The externzl genitals (vulya} include  the clitoris,

there while it develops into an cm
ubricating secretion during coBulation.

labia,.and glands that produce a |
wo testes, a system of ducts, accessory glands,
sses

oductive) system: It consists of t
exit the body, Spgﬂﬂc_em_,

stes produce male sex_hormones and sperms. To eXit.
ductus (vas) deferens, ejaculatory duct, and urethra.
,_.—-—"—‘,’-/ */_“J'::L‘; —

Male genital (repr
and the penis. The te
iy = e e

thra gh a series of ducts: the epididymis,

Fig: Female and male genital system-

Vlervs
‘,;4- Jabia mojors

glons cMeris

ol 2
ERE
{»‘-ﬁ:‘ i qubly mineed

ile, but it may
he urethra.

s

rmones and

ye_systems:

i i the_urinary and reprogl_ucti )
g f skin m"/'/,n,f?;r the end of 1tS passage through ti
ota of the vagina is influenced by sex ho 5,80

rth, the female infant’s yagina 15

ital system, the normal microbi -
a few weeks after bi
ed from

In the female genit L s
1 i e, withi

rs some rotection. For exampie; 4

e : tobacilli This populauon grows because estrogens &¢ transferreC IO -

e ' in the cells lining the vagina. Lactobacilli conve gl

= Th [actic acid sequence grov1§i¢§dthe

= : .7+ This glysose—=——"
a H of the vaW jc. ThiS & )t{he%a gind.
rma 'CLQWQW it




and other bacteria, including

T . . . .
he physiological effects of estrogens diminishes several weeks after birth,
}@i;_robiota. As a

co i e o :
rﬁ-’:i‘i‘;ﬂ?@“ﬁ%" variety of cocei_and bailli, become established and dominate t
; clol; '|?‘ p V.Of' lhe'yragrma becomes_ neutral _until uberty. At pubcrt}:,; estrogen levels_increase,
obacilli_again dominate, and the vagina again become acidic. In the adult, a di '

ecosystem b - ; _ _ a distugbance of'this
limination’ y an increasc in_glycogen (caused by oral contraceplives Tives or pregnancy, for example), or
imination” of the normal_microbiota by antibiotics can lead to vaginitis ¢

<~ When the female reaches
he composition of the microbiota

mfdi‘.‘?,!’aus‘?- estrogen levels again decrease, ! returns to that of childhood,
and the pH again becomes neutral. Pregnancy and menopause are facters tha_-t increase the risk ét‘ urinary
des, which may inhibit

"aC‘,i'lch.ﬂE_ﬁS._M\iCh are probably related to lowered acidity. The use of spermici
e e S ——— e e —

—
lactobacill, is alsg associated with urinary tract infections.
o —— —_— — .-_—-____.._,_‘“_f__————‘f B

T.hé"male urethra is normally sterile, except fora few contaminating microbes near the external opening.
i e
om i [ ns: .

mon dig ascs/_!)faflnogeng. ! L
M,Os}/digga;;es of 1hgﬁp_wﬁmixéiyﬂuns are transmitted by sexual activity and are therefore called..
533‘2‘:‘1!1 transmlttefi'tils_e:?sgs_gSTDs) ar vengr.e,al diseases (VDs).H 2) 55 ema 9o noyrhocat -
t )Gonorrhoea: It is caused by the gram negative diplococciis Neisseria gonorrhoeae. Males become awarc
of infectivg_gy_piig_fgl_grjggtign and a discharge of pus-cgmainjngmaterial Trom the urethra. In some
instances, the urethra is §£a_rrg¢ and particularly blocked. Sterility can result when the testes become

d by scar tissue. Uerssem A o ovT hoXa &

T —

infected or when the ductus deferens blocke

Very, few -women are aware Of the early stages of the infection. Later in the course of the disease, there
might waain from gomplications such as pelvic inflammatory disease.

In both males and females, untreated gonorrhea can become a serious, systemic infection. Complications
of gonorrhea can 1,_inyolve joints, I._cg‘:!r‘t-gmcal endocarditis, meningitis- gon_q@ga_l_ n}grﬁxiﬁngitis,

eyes, pharynx or other parts of body._
e. If the mother is infected, the eye of infant can

ccur most often in new born
s condition, ophthalmia neonatorum, can result

[
|

Gonorrheal eye infections ©
become infected as.it passes

through jha_binh_caml. Thi
in,blindness. M = = [rX . Q?\:’\‘\ \nomi a e naeruim

2 Nongon()rrh&al ureth:itisf(NGU): It is also known as Egr_\g____gemﬁc wrethritis (NSU), refers {o any
inﬂammati'gg'gf;thgjr"gthryhoi caused by Neisseria gonorroeas: Symptoms include ainful urination
and a watery discharge. The pathogen associated is Chlamydia trachomatis. C\-\\(p(n,\ dyo §r achomd

———

’ : t < ‘ . .

9 Pelvic Inflammatory Diseases (PID): It is collective term for any extensive bacterial infection of the
female pelvic organs, particularly the uterus cervix, uterine tubes or ovaries. [k

PID is often caused by W. Infection of the ! ut%im;/‘ofr’}:_ﬂlﬂ/ﬂl_'i ; . the most serious form

of PID. It can result in scaring that block the passage 9 ova from the ovary t0 the uterus, possibly

———= \ = — o

CaUSing Stel‘i“ty. s E; ;V\ V\—CB\ S w“\&ig_en\ {0\9 M-LCEL ) ‘

at v&ﬁsEirochete)In primary

' Syphilis: 1t is caused by Tr¢ onema_pallid weak stai , and gram neg
mall, l_mrd-basc chancr

stage of disease, the initfal signis-aS

i ive

, Or sore, which | suéi[y appear at the site of

infect n«rr“ﬁ; chancre is M, and serous exudates are Srmed in the center.
Several weeks aftes the prim@a_s_tgge. the djsease entersfthe sc;condfh Ftage,lc%lggg%ggf_li_&ng_(malr?z}
= E tches of hatr, ma aise, and mild tever. gy
o ski _ Other symptoms often observed aIc loss of patches o 180, == =

RAW, AGC, Pune. N
. | o

@) ol 5
o A <



FGyphlie, . 8 istiak shager!- ~
(;) \° [ ON(\J .5\0(}0 J - C}\awve, ,S\WA

sandest gentled @ uleers. <
@\‘Nﬁﬂ e = Weeky dfy OXpOSWLE, _ & ﬁ,
Frord wivsaud Jradwad , They heal Witk 6 veds Wit Lo
. ’ o 2§
(@) 2° Sloge; - ¢ waghd Qost one. o Yhiee wawlhs - ¢4
begin Wkn 6 wiceks @ 6 manths offfec. exposvwel.
vim Lames hypically on palios G e bosls € 5oles f .
fool | ;
)

o vewle, WA wods i Fhe gfgim

OYer. SQ\W& ‘ s
oiwe paiches o Taside. of Jhe woudh., cunlien Mpnph, glaol

Lower | weéght \oss. _
\\\QC/ \0 SE”\H\\‘\S ’ Ry vO\“ aJJAQ —%UO\VQ W) Houd H,Qa}wm{

3 ladend syphidls ;. The vafedtion fie Aotuant Carative)

| vy iaoud Ccuufwﬁ S_ijﬁ’»w.

vz sl o sw&;g&oblem'm reaed
ns 3 o Slege chaepufcerz e ) Sedeee oo lreaed
';‘:0?&({% Vv:{)\fm 53 QM -w\,j,{_ "W P@tﬂ«‘a&:ﬁ ) b‘o nolvess,

o\upv\ﬂb ) Awt‘lvdl'i} B L e Nern olonstte .

'mb Q_M \AJ‘\ \ \".
s wkl"@, lev\DJJIOUL
WALAAY

Qé ;




toms (although serdlogical tests are .p_qgi‘tiJe). In som

symptoms of secondary syphilis usually subside after a few weeks, and the diseas¢ inters latent period,
¢ of cases the disease

: 4 during which there are no symp

¢ ——Ty . . = " —— e

/ reappears 1in tertlary stage in which most_of symptoms aArgrd_u:c‘tﬂo_‘t?ody's immune reactions, of cell Cﬂﬁ
sponse causes lesions callgw, rubbery

mg(‘i_l‘gtgd_:nqt‘@ to surviving dsvgirochetes.']nﬂammatory re
masses of tissue that appear on many organs and sometimes on the external skin.
flammation of the vagina due to ‘infection, or vaginiti
ngus Candida albicans/the protozoa Trico

6) Gardnerella_Vaginosis: In
caused by one of three organisms The fu
he bacterium Gardnerellyvaging is,a gram variable rod. The c‘_qqdki‘tiypﬂ

ﬁsﬂ"pdor of &_Lﬁ'othy vaginal discharge,

is characterized by a

s, is most commonly
monas vaginalis, of

pronounced ’
i iy %

Viral diseases of the genital system:
D Genital herpes: A much pgblished STD is ggqitglwhgrp'gg, us_qg!ly_caused by herpes sim

HSV-2).  « gonval pa n SoTES
se a burning gc:_xlsg\tion. After this,

ne week cau:

fer an incubation period of o e a burning
mfortable, the patient is

MY v Genital herpes lesions appear after an -
?e)j‘ vesié‘lg - appears. In both sexes, urination ¢ n be painful an walking is quite uncoOmIO==

Geni as Papillomavir

and ‘wart)jf_irl ‘appearance, with e projections Tesembling cauliflower: other

.+ +Savéral SEroty] fﬁj’r_ggssociated with a progression to cancer.
: d by HIV-1 and HIV-2 that is frequently transmitted ®

ral disease cause
ffacts are on immune

\led buwaps . _
2 tal warts: Warts are caused by vIruses known
fingerlik:

fections (like- Hé}pes, pneumoniiis, diurrliea, ete
ek woder
e system:

Fﬁﬁfﬁﬂi&eases of the reproductiv

g ) Candida albicans is the cause WS, or thrush. It is also res
is, which is the most common cause of vaginitis.

al candidiasis resembles those

The lesions of valvovagin
and yeasty or no odor.

itching; a thick yellow, chessy discharge,
is is norma

S GM fema—— P [ ¥ i
U =ven iritated_by clothing.
gl' uses. Some warts are extremely large

illness_and later_as its € tem recurrent certain vi
) are the progre_s_@;kﬁ of "the infection.

ﬂweﬂ

ponsible for NGU in males and

for valvovagw_a_ggiigiag
of thrush but produce more i

IS are 'smooth or flat.

¥

which is usually copious: - ae 3o _a) yeaNS ¢ -
—_— 2 \ kﬁ,t_} ’/\? ,(_,G;r\\(o'ﬁ\OYWCLB \)(\CB\ 0 (1\1 o5

plexyirus types 2

Q\\ QYo

ot Cosn Coud e uing ol e orwck

ua! cont_aet‘.—'td—“\'é:

ral _and

1L LLidl ———

mitation, severe

| inhabitant of the vagina in

s: The anaerobic protozoan IM@M va, inal
f the vagina is disturbed, the protozoan

If the normal- acidity ©
sponse to infection,

2 Tchhomoniasi
femalesand of the urethra in many males.
fuse, gicerish-yellow, an

and cause trochominiasis. Inre
The resulting discharge is pro
tation and itching.

the body accumulates

may overgrow
infection site.
accompanied by irri

o P ‘
Lodest pec PGUO%e o™ 1 | w lafent

Since :
Uireut oot SpmpTona oY Sy~
T hort .

) behoosn 2x)pos ,
¥ S

leukocytes at the
d. characterized by a foul odor,

A ek

_ e ?3&04 beweei GLpISULe L onsek o

: W"."” Pefj"."c":_
| ' d)uuuxl Syrwphvm :
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A
o 4. Norvous system
4 The human nervous sys
a0 m ‘ aysteny s organized hito two divialons: the central narvous aystem (CH5) and fhe |
perpheral nervous system (PNS). The CNY |
for 1l ' 1o CNY conslata of healn, ane the spinal cord. As the contrl cantre
, othe entlre bady, the CNS plok :
- B e Iformatior | " N& ploks up sensory Information  from the envitonment, indeiprets thia
u_%;‘ bracieh “‘1.nmu sendsimpulses that coordinate the body aotlvity, ‘The I'HY consista of all the nerves thint
3 neh off (v
betE i om_the brain and spinal cord. Theso peripheral nerves ars the fines of communication
» " 1uy AN ™ 4 JaY .
};fm vthe contral nervous system and the vardous parts of the body, and the external envicomnen
bt | Defense/ protoction:
st 5 ¢ »
Aty , § ryvel
Pl Both-the braln and the spinal cord are covered and protectod by three continuons membranes called
o meninges, Thewo aro - the outermost durn-mater, the middle nrehnold, and tlw,:__:ula-r most pla-mater
; Detween the pla-mater and archnold mater 1 a space called the sub-archnoid space, in which n adult hins
KL, 100160 ml, of cerebrospinal fMuid (CSI) circulating. Decnute CH1U has Jow levels of complement of
[3' PR _Sl!‘““}g‘.‘l‘l‘m nutibodies and fow phngoceytes, bacterln can multiply fn it with a faw checks,
3 Sl v Aﬁﬁ\ﬂ\p’()ﬁnﬁ“ foature of the braln 14 Dlood-bealn bareler (181318), Centaln capillaries penmit some
FAL T A e R ! - et ; )
‘"’j“é;,:, tj(!!*j}l\ntus (O puss from the bload fnto the brain but restrict others, I'heses capillaries nre less permeable
ey :“i»? Iy (s avithin the body and are therofore more selective In passing materials
' N mbieona . , ,
g SN0 CrOss the BB1 unless they are lipid-soluble (glucone nnd many amino nclds are pot fipid- )
X S 110y, can cross the barrler because special transport systems exists for them). The lipid sofuble
" SIRREPfenicol enters the blood rapidly. Inflammation of the brain tend to altgrthe BBD In
N . 1 @“nkiﬂh_l_p_ljys (o cross that would not be able to cross If there were no infection
; by
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Most pat ¥ Cndofrayes —1 ol #.W
patiénts suffering from any type Of_meninﬂugcaolrrsﬁ;in of a lieddache and have symptoms of

nausea and v H :
— omiting C"T‘VU“lOn:S)nd coma accompany the infection in many cases. Meningitis can be

Lt = : — — . —
3 PoOUL din}y three bacterial species cause more than 70% of the meningitis cases. These are the gram positive_
L. 1 P !plococcus Slrplggggc_xq pneumonia and t{ic??ram negative Neiserria meningitidis and Hemophilus 3,
< influen: " sy . — . -
fuenzae, All these possess a capsule that protects them from the phagocytosis as they replicate _raptd/ly

—_

@ in the blood stream, from which they might enter the CSF.

s . . B , . g,
: clnnus.' Itis caused bxc\‘lostrzdmm fetani/The symptoms of tetanus are caused by an extremely potent
_heurotoxin, - tetanospasmin, that is released upon d~ath and lysis of the growing bacteria. *Bowdeejc v

Symiptoms: The tetanus neurotoxin blocks théjela.{étionpgth@ so that boi}‘{opypogin% seti‘ of mus __e"e s

t ing in the characterics s P :
cgr\urracl, resulting in th?EharacterxstE muscle spasms. The muscles of jaw are affecte evenling the .'“mhn-ai

Ko motifh from N opening, a condition known afllock jaw)In extreme conditio s, spasms of the back muscles
‘(‘\ 3> cause the head and neck to bow backward, a condition called/opisthotonos’ 7D oCaues J'b wwad es (6
g - - N . T = 2L piro S
‘ 9 Botulism: It is a form of foocﬁi_ponsonmg1 caused by Clostridium botulinum, an abligatory anaefobic, g
endospore forming, gram positive rod._ ] ST FRCTRN RN
" Sym ptoms: Ind Mdupl;_s_uﬂferi_ng_from botulism undergo a pmgress[v’é flaccid paralysis and i may dic

CffonTrespiratery and cardias failure, Nausea but no fever, may pr. cede the rfeurologica! symptoms that

AW o
v NU Y

Fwéx Y includes; double or blurr vision, difficulty in swallowing and general weal:pess.
) ' ¢ :

Viral infections (diseasesj: X 1715}&’}1?;\5 @ Lep2 mJ E——
' ———— e W Q
\\ Poliomyelitis (Polio): It is bestg-nown asa cau?e of paralysis. The great majcrity of cases is

asvimptomatic or cause mild symptoms, such as headache, sore throat, fe'«'erw,and nausea, which are

N

en interpreted as mild nfcnin itis or influenza. Tt lio is caused by poliovirus. | y,
%X\(\O\ o > “\Rabies: Itis acute Nlm 5e e ti]catj?lg}lalﬁ?r sults 13 g}:ﬁ%nceghalitis. The causative agent is the

/ " rabies virus, a rhabdovirus having a b‘p.l'lget sha_}i—‘%{-}a m])jom_s V\L‘gﬁ be -b(u Iixe .
Symptoms: The primary symptoms are wild and varied. When the CNS becomes involved, the patient
tends alternate between periods of agitation sind intervals of calm. At this time, a frequent symptom is
spasms of the muscles of the mouth and pharyrx that occur when patient swallows liquid, In fact, even

the mere sight or thought of water can set o e spasms- thus the common name- hydrophobia.

e e

Fungal discases:

e e s b s &

Cryptococcus neofor/}rans meningitis (cryptococcoisis): The CNS is seldom invaded by fungi.

However, one pathogenic fungus is - Cryptococcus neoformans causes cryptococcoisis.

Inhalation of Cryptococcus neoformans initially causes infection of lungs, frequently subclinical.

b However, it can spread through bloodstream to the other parts of body, including the brain and meninges. .
: The disease is usually expressed as chronic meningitis, which is often progressive and fatal if untreated.
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