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ANTI-TUBERCULAR DRUGS  (Anti mycobacterial drugs)

Tuberculosis (often called TB) is chronic bacterial infection caused by
"MYCOBACTERIUM TUBERCULOSIS,

It contains unusual cell wall. The cell wall has a high lipid content,resulting
high degree of hydrophobicity and resistance to alcohol acids, alkalies
and some disinfefectants,

This organiam usually attacks or affects almost any tssue and lungs, but
can also affect the ...

1. CNS [meningitis),Circulatory system,Genitourinary system Bones joints

It & charactenzed by the formation of nodular bodies or tubercles( hence
thie name fubercul osis)

. Itis ane of the most deady and camman major infrctious discase
today, more than Z billion peaaple hawe beem auifering the workd's
papulation,

1000 prople hawe been dicdng daily in India by TE.

TB spread person (o person through the air.
When people with TB in their lings ar throat cough. laugh, sneeze, sing or

evar lalk e germs thal causs TE may be spread inte the air, il amcther
per=on breaths in these germs there i a chance that they will becoma

infected with TE.



Tuberculosis —a chronic infectious disease caused
by Mycobacterium tuberculosis

Transmitted via respiratory route

Organism appears in water droplets expelled during
coughing & sneezing or talking.

Mainly affects lungs but can spread through blood stream
and lymphatic system to brain , bones, eyes & skin.

Drugs used to treat tuberculosis are called as
antitubercular drugs.
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Classification

» According to clinical utility the anti TB drugs
can be divided into 2 groups

— First Line : high antitubercular efficacy as well as
low toxicity — routinely used

= Isoniazid {H} , Rifampin {R), Pyrazinamide {Z},
Etharmbutol {E), Streptomycin [5) - HRZES
Second Line : low antitubercular efficacy or high
toxicity
+ Paraminosalleylic Add, Cycloserine, Kanamwycin,

Amikacim, Ciprofloxacin, Olfloxacin, Clarmthromycin,
Azithromycin



Classification Of ATT Drugs

FIRST hne drugs|HRZSE]

* I Field defects causing drug .e. Echamburol [E]
L | Isoned INH: [H

* B Fifampacin [R]

* 5 hrreptomyain | 5]

« T Twice o day given drog te. Pyrazmamide 2

[H].! ocher tirst line anciruberculars are IVELL SICE 4
dav )




SECOND line drugs

* 5 Salicylates like Para-amine salicylate
* £ Ethionamde
* C  Cycloserine
* O Old drug: Thiacetazone
* I INewer Dieops:
Chonolenes e Capnflosacin, Tevollccm, ganflosacm amd

Ioxifloxacin Macralides g

{_larithrenvrcin. Azichromycin

L |._:'-'11|E:-. Fate by csedd: .'f'.rrl'i1|-.'|g| LIS P A [_::|1|11-'-.'|111'.-'-."1'1|.
Famamwyoin, Amikacin

* |2 fabeunin
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RIFAMPICIN

Rofampin s a semosynthene derwative of nfamyen, an annbiotie produced
]:I'lp' EE[‘P[IJI'I'I'L-'EEF rrm:ﬁturr::.um..

It s active Aganst gram positive and Eram negalive Coocl, Some enteric

bactena., m!'-:u]:mnrrj: and -:H.:m:rdt'a.

Mechanism
* HEI'-;I:ITI.].TI:'H bands to the ﬂ- sttbunit of  bactenial I.]H.I!'L-'-CEI"]:H::I'I-EI-ETH RINA
|:'ll.'l|'_!.'lTLtTa.5I! anidd [|1Ert|.'=-!,' inhebirs RINA .'i'!.-‘!'ll'l‘l:t!i!.

Resistanee results from any ome of several possible pome mutations m
repoll, the gene for the B subunit of RINA polymerase,
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Introduction

* Rifamycins are a family of antibiotics, with the first agent, rifamycin V, derived in 1957 in
Italy, from the soil mold Amycolaptis rifamycinica (formerly Streptomyces mediterranei)

* |In 1959, a more stable semisynthetic rifamycin, ‘rifampicin’ was discovered.

| Rmpcn | (EE— | i




Ritampicin (Ritampin
*Refamycins are a group of macrocyclic antibiotics which are

IJ."i.IIII'_Il.'l:'I.'I ..'Il.

Retimverns mbiibit the enzsyme RNA polymerase and prevent

RN svnthests T han i turm prevent protein svnthess

*5o they are usetul i reatng tubcrculosis, leprosy,
Mycobacterium aviam complex (M AC) infection, and

) .1[1|1l. locoocns Intectons.

*Foventually 7, nitamycins were n.:h._'*»'l:“[’-':d they e

tifamyvemn A B.C.D.ESSV,

:{-.-I':l'm[‘-l-a.'in 1% 4 semi-synthetic dfamvyein made from

Ritamvein-B isolated trom stre PIOMYCES mediterranet 1in 14957
*Among the vanouws rifamvyvons, nftamycin-HB was the tirst

Commercial product.
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ETHAMBUTOL(Myambutol)

(Ethylanodiaminobutana! dervabives)

Etrambuinl abbrevailed as EMA.
Tha deatro erantiomear (+] s nbmoal 200500 frmes more calent than T
Meios- | - Ardamos
Lewo somar i3 phamaoologcally inest.
= Simacturaly il poesessas aliphatc damming and (wo DRG] MG
= Ethambusol 5 & waborsoinks, hacteriosiatic ageni tat s readiy asorbed

[TE-BH%] fediawing ursl adminisination
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2.+ 1 2-wthanediyidiamingjbis-1-butanol




Ethambutol
Mechanism of action

+ Inhibit mycobacterial arabinosyl transferase
enzyme

' f Enzyme in arabinoglycan
polymerization

= Essential
of mycobacterial cell wall

Mechanism of resistance

Mutation of mycobacterial arabinosyl
transferase enzyme



* Metabolism of ethambutol:

The majority of the administered EMB is excreted nchanged (73% ), with

no more than 15% appearing in the uring as either motabolite A or
Metabolite B.

Both metabolites are devoid of biological activity.

FHO CeHa
Efhambulol ——e H-C MM CHy CHy NH=G~H

Cahly CHOD

Metabaolite A

|

COOH CaHy
H=C-MH Chy CHy-NH=C=H
CaMy COOH

Mataboiite B



STREPTOMYCIN

Streptomycin s an gntibigtic (antimycobactedal) drug, the first of a
class of drugs called aminoglycosides (o be discoverad, and it was

the first antibiotic remedy for luberculosis.

It is derived from the actinpbaclerum "Sireplomyces griseus”.
Straplomycin is a bactericidal antibiotic.

Streptomycin cannot be given orally, but must be administered by
ragular intramuscular injections.

Adverse affects of this medicing are gloloxcily. nephtoloxicity, fetal
audilory toxicily, and neuromuscular paralysis.

Ototoxicity due to neurctoxicity to the 8th cranal nerve can lead to
virtigo and imevarsible deafness.

Nephrotoxicity due 1o kidney tubular necrosis may also arise. The
reason for these toxicities is the affinity of Aminoglycosides to these
lissues and their long L, within these lissues.
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Adverse effects of ATT drugs

Drug Adverse effects

Isoniazid Hepalotoocity, penpheral neuriis, hypersensitive
reactions may precipitale epiepsy, drug induced lupus,
psycholic changes

Rifampicin Hepalolowcity, gastrointestinal, autoimmune reactions
(more with intermittent administration), which include flu
syndrome, thrombocylopenias, purpura, respiratory
shock syndrome, acute hemolytic anemia, ARF)

Pyraznamide |Hepaiotoxcity, arthralgia, hyperuricemia,
gastrointestinal, allergic reactions

Ethambulol Uptic neuntis, colour blindness, gastraantestinal, allergic
reactions, hyperuncemia

Streptomycin | Vestibular dysfunciion, deafness, nephmioxicity,

neuromuscular blockade, peripheral neunlis




SECOND line drugs

* 5 Salicylates like Para-amine salicylate
* £ Ethionamde
* C  Cycloserine
* O Old drug: Thiacetazone
* I INewer Dieops:
Chonolenes e Capnflosacin, Tevollccm, ganflosacm amd

Ioxifloxacin Macralides g

{_larithrenvrcin. Azichromycin
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Ethionamide

* A 2™ [ine anti TB agent, analogue of
iIsonicotinamide but it is di-substituted

and contains S in place of O

* |t contains ethyl group at position 2




Ethionamide

Mechanism of action:

« Bacteriostatic against metabolically active
M.tuberculosis.

* Inhibits InhA gene product enovyl-acyl carrier
pratein reductase which is involved in mycaolic
acid synthesis.



CYCLOSERINE :

=» NH,
2 Streptomyces orchidpceus
o
2 Stroctural analog of D- alanine
HN—0
Mechanism of action :

s Inhibits incorporation of - alanine mto
peptidoglycan pentapeptide & inhibils mycobacteral
cell wall symthesis

i AE N e T iy - Tt i



Pyrazinamide (PZA )
* Contains pyrazine ring in its structure, which is
a six memberd heterocyclic ring containing
two nitrogen at a distance of 2 carbon atoms

* Pyrazinamide has amide group at position 2

* |tis a prodrug and converted into pyrazinoic
acid in the body
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SECOND LINE DRUGS

Para amino salicylic acid
Mechanksm of actlon
Aminosalicylhic acid s o folae symhesis 15t that 15 active
almost exclusively against mycolaictenom tuﬂnﬂh'ﬁih.

It 15 structurally similar to p-amino benzoic acidiPABA) and the
sl fovmenmades.

Pharmacokinetics

Abhsorption

* T 15 about 6h

stribution

= About %% 1o &0% 18 protein bound.

Elimination

& RO% 15 excreted in the urine with a1 least S30°% excreted in
acety lated form.

* Thet 4 of free aminoslicylic acid 15 26,4 min,
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levofloxacin

The Muoroguinalones act
by mhibating tvpe 2
haeterial DNA
fnpaisomernses, %4
v rase and
fopeisomerase V. They
binad 10 amd trage the
enzyme-DN A complew
This blocks DINA
synthesis and cell
growth and ultrmaredy
has a lethal elfect on the

cell



MACROLIDES

The macrolides are a group of antibeofics with a macrocychic lactone
structure to which one o more dedery SUars are atached.
Macrolides includes |
* Erythromytin
= Clarithronmyin
= Azithromycin -methylsobstiiuted nitregen o the Lacions
ring that emproves ocsd stability and tissue penatration
arid b oadens the actndty spectrum.
* Roxithromycin .
Macralides are narrow spectium antibiotic. More commaonly bactersostatic
it ASture etasonaly bactericids depends upan the Mmicroorganam.
Macrolides are 2lso bacterial protesn spnthesls inhitiitors.
Mechanism of sction
* The macobdes bind irevenibly to a site on the 305 swbunit of the
bacterial ribosome, thus mhibiting the translocation steps of profein
wy ithiesis
* Thay may alsa interfere at other geps, such 35 transpeptidatson.
« Thew binding site |5 either identical or In close prosmity to that for
dindanwycin and chioramphenicol,



1 B=H, X =L£0 Enyiiomycs 4 Teiuomyon
2 R=Me Xk =20 Clarsh rofrryon

} R=H ¥=HiMeCH; Ariiamyca



Antl Leprotic
Drugs



Leprosy

* Leprosy, also known as Hansen's disease

« It is a chronic infection caused by the bacteria
Mycobacterium lepraoe and Mycobacterium
leprometosis.,

* Antileprotic Drugs

Suilfana Dapsane [DD5|
Antrtubercular drugs Hifampin

Hhes amtidiaticn Ofl acin




Multidrug therapy (MDT) of leprosy

= To deal with dapsone resistant strains of M.
leprae

= toshorten the duration of treatment

* Multidrug therapy with rifampin, dapsone and
clofazimine was introduced by the WHO in
1951,

Though the burdemn of leprosy has fallen
drastically after imtroduction of MDT, both
elobally and in India, WHO data (2010) showr

that 65%: of all new leprosy cases worldowver
are from India.






DAPSONE

Dapsone s an aniline denwvative,

Al sultones share the structure of & sultur stom linking to two
carbon atams o
G ¥

d-4°-ciamino-diphemnd sulfane (DD E"' =
Available as 25 & 100-mg tablets ‘ ‘ b

Imexpensive drug
Hgh™ e






Clofazimine (Clo)

The putative mechanisms of anti-leprotic action
of clofazimine are:

* Interference with template function of DNA
in M.leprae

* Alteration of membrane stucture and its
transport function.

* Disruption of mitochondrial electron trans-
port chain.






