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8 The bacteria: historical introduction (99“"’"’.9 9 w{; ’é‘.‘u

Table 1.1 Bacteriology in the nineteenth century

Year Event
1834-50 Fungi, protozoa, and bacteria seen in diseased tissues or secretions (see text)
1836-37 Yeasts seen in liquors undergoing alcoholic fermentation
1840 Henle: ‘germ theory of disease’
1844-57 Pasteur: studies optically active compounds from fermented fluids
| 1849-54 Snow: waterborne transmission of cholera
1857-63 Pasteur: reports that anthrax is transmitted by injections of blood from diseased animals
1860-64 Pasteur: experimental evidence that fermentation and putrefaction are effects of microbial growth
1865-67 Pasteur studies ‘pébrine’ of silkworms; concludes that it is caused by microbial action
1867 Lister: success of “antiseptic surgery’ supports view that microbes cause postoperative sepsis
1876 Koch: icity and ion of anthrax bacilli
. 1877 Koch: staining of bacteria by aniline dyes
- 1877 Tyndall: heat-resistant bacteria destroyed by repeated cycles of moderate heating and incubation
b 1877 Pasteur: chicken cholera prevented by injections of live attenuated culture
1877 Soil nitrates replenished by microbial action
_v\ 1878 Koch: studies of wound infection; use of experiments on animals to establish etiology
_J 1879 Ehrlich: differences in affinity of chemical substances for various sorts of living cells

g

Ogsten: staphylococci in pus

Koch: use of solid media to obtain pure cultures of bacteria
Pasteur: anthrax prevented by live attenuated vaccine
Ehrlich: acid fastness of the tubercle bacillus

LS
g

g

1882 Hesse: use of agar to solidify culture media
1882-84 Koch: etiological role of the tubercle bacillus; *Koch’s postulates’
\3: 1883 Koch describes the cholera vibrio
1883-91 Metchnikoff studies cellular defence mechanisms
™ 1884 Chamberland filters
- 1884 Gram's stain

Pasteur’s rabies vaccine
Salmon and Smith: killed bacterial vaccines effective
1887 Petri: double-sided culture dish

Liubo
i

3, 1888 Roux and Yersin: diphtheria bacillus forms exotoxin
1888 Nuttall: serum killing of bacteria
o 1889 Behring: antitoxic immunity to diphtheria
1889 Pfeiffer: specificity of immunity conferred by vaccines
1889 Faber: tetanus bacillus forms exotoxin
1889 Buchner: serum killing of bacteria inhibited by heating the serum
-_— 1890 Behring: diphtheria antitoxin neutralizes toxin in vitro
: 1890 Behring and Kitasato: antitoxic immunity to tetanus
a 1890 i nitrite- and nitrate-forming bacteria in soil
oy 1892 Tobacco-mosaic disease transmitted by filtered material
" 1894 Pfeiffer’s phenomenon: lysis of vibrios in peritoneal cavity
N 1895 Bordet: heat-stable and heat-labile factors (r ively, antibody and in immune lysis
1897 Ehrlich: ‘side-chain theory’ of antibody production
b 1898 Foot-and-mouth disease transmitted by filtered material

Table 1.2 The twentieth century

vear  Event S5 VAVY Lo o Sanger ¢ Gilbert LGT
::‘:‘: ﬁ:::::l'::“m;:":‘“mm“m L olpe Lo .a30,S glaul 1, DNA Sequencing
29,50 54750yl Jou ¥ S

Al Qial

(&1

1912 Ehrlich and Hata: Salvarsan for the treatment

of syphilis 28 2y o

1915/17  Twort and d'Herrelle: ‘bacteriophage’ . . . L’ LS

1921 Glenny and Sudmerson: the secondary B M‘? )QLQ sl 9990 09“‘17’3 9 &S‘L’ <
response to antigen . - . . “ . & .

1923 Topley and Wilson: herd immunity G0 g adyl (oSS 0 dzdu b Ylgw el o

1928 Griffith: the transformation of pneumococci . . Vs
1929 Fleming: penicillin - the first antibiotic 1A e c""b G""L“““UEJS""’
1935 Domagk: p il - the first suph idk
1944 Avery, MacLeod, and McCarty: DNA
as the agent of transformation
1944 Schartz, Bugie, and Waksman:
- the first anti ulosis

treatment

1946 L g and Tatum: conjugation in bacteria

1 | 1952 I;devt?evg and Zinder: phage transduction of
cteria

1953 Crick, Franklin, Watson, and Wilkins: structure
of DNA

1960 Jacob, Perrin, Sanchez, and Monod: the operon
concept

1961 Brenner, Jacob, and Meselson: ribosomes
site of protein synthesis

1973 Cohen, Chan, Helling, and Boyer:
plasmid vectors

1977 Fox, Pecham, and Woese: molecular
systematics (165 RNA)

1977 Woese: Archaebacteria

1977 Gilbert and Sanger: DNA sequencing

1986 Mullis: the polymerase chain reaction (PCR)

1995 Venter, Smith, and Fraser: genome sequence
of Haemophilus influenzae
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Bush-Jacoby-

Medeiros Inhibition by

System Group Enzyme Type Clavulanate  Ambler System Main Attributes

1 Cephalosporinase No C [« AMP-C type resistant to all B-lactams

except carbapenems

2a Penicillinase Yes A (serine) Staphylococcal penicillinases; Bacillus cereus

2b Broad-spectrum Yes A TEM-1, TEM-2, SHV-1

2be Extended-spectrum Yes A (serine) TEM- and SHV variants; CTX-M-derived; GES-1, 2; VEB-1, 2

2br Inhibitor resistant Diminished A Inhibitor resistant TEM-30

2c Carbenicillinase Yes A Carbenicillin hydrolyzing

2d Cloxacillinase Yes DorA Oxacillin hydrolyzing (OXA)

2e Cephalosporinase Yes A Cephalosporinases

2f Carbapenemase Yes A Carb inhibited by (eg, IMI, KPC, SME-1)

3 Metalloenzymes No B(Zn*) Zinc-dependent carbapenemases (eg, IMP, VIM, NDM-1, GIM,

SPM, SIM)

4 Penicillinase No Not classified Misc enzymes
AMP, ampicillin; CTX, cefotaxime; GES, Guyana; GIM, German imi IMP, imi KPC, Klebsiella i OXA, oxacillin;
SIM, Seoul imipenemase; SHV, sulfhydryl variable; SME, Serratia ded-spectrum B-| SPM, Sao Paulo llo-B- TEM, TE iera; VEB,
Verona integ ded metallo-B- VIM, Ve integ ded
*Includes the broad-spectrum OXA-family in the OXA-derived found in Acir and the ded-spectrum OXA-derived

enzymes produced by P aeruginosa.

Modified with permission from Opal SM, Pop-Vicas A: Molecular mechanisms of antibiotic resistance in bacteria. In Bennett JE, Dolin R, Blaser MJ (editors). Mandell, Douglas
and Bennett’s Principles and Practice of Infectious Diseases, 8th ed, Elsevier, p. 240, 2015. Copyright Elsevier.
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