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1   The world of microbes Figure 1.1

2   Infectious disease statistics Figure 1.4

3   Organization of living things Figure 1.5a,b

4   The size of things Figure 1.6

5   Induction and the germ theory Figure 1.9

6   Pattern of deductive reasoning Figure 1.10a

7   Pattern of deductive reasoning Figure 1.10b

8   Variables Figure 1.11

9   Classification scheme Figure 1.14

10  Sample taxonomy Figure 1.15

11  Woese system Figure 1.16

12  Whittaker system Figure 1.17

13  Models of atomic structure Figure 2.1

14  Electron orbitals and shells Figure 2.2

15  Three types of bonding Figure 2.3

16  Covalent bonding Figure 2.4

17  Polar molecule Figure 2.5

18  Ionic bonding Figure 2.6a,b,c

19  Ionization Figure 2.7

20  Hydrogen bonding in water Figure 2.8

21  Comparison of formulas Figure 2.9

22  Hydration spheres Figure 2.11

23  pH scale Figure 2.12

24 Versatility in bonding Figure 2.13

25  Classes of carbohydrates Figure 2.14

26  Glycosidic bond Figure 2.15

27  Polysaccharides Figure 2.16

28  Triglyceride Figure 2.17

29  Phospholipids Figure 2.18

30  Cholesterol Figure 2.19

31  Amino acids Figure 2.20

32  The formation of a protein Figure 2.22a-c

33  Structure of nucleic acids Figure 2.23

34  Sugar and nitrogen bases Figure 2.24

35  The double helix of DNA Figure 2.25

36  Replication of DNA Figure 2.26

37  Structure of ATP Figure 2.27

38  Laboratory techniques Figure 3.1 (1, 2,)

39  Laboratory techniques Figure 3.1 (3, 4, 5)

40  Isolation technique Figure 3.2

41  Methods for isolating bacteria Figure 3.3 a, c, e

42  Selective & differential media Figure 3.8

43  Pathway of light Figure 3.15

44  Effect of wavelength Figure 3.16

45  Oil immersion lens Figure 3.17

46  Effect of magnification Figure 3.18

47  Comparison of microscopes Figure 3.23a,b

48  A prokaryotic cell Figure 4.1

49  Flagellar structure Figure 4.2b

50  Motility detection Figure 4.4

51  Mode of locomotion Figure 4.5

52  Chemotaxis in bacteria Figure 4.6

53  Periplasmic flagella Figure 4.7a, b

54  Biofilms, Spotlight on Microbiology 4.1

55  Layers of the cell envelope Figure 4.10

56  Types of glycocalyces Figure 4.11

57  Peptidoglycan in the cell wall  Figure 4.14

58  Gram stain technique Historical Highlight 4.2

59  Gram (+) / Gram (() cell walls Figure 4.16

60  Conversion of bacteria cells Figure 4.17

61  Procaryotic ribosome Figure 4.19

62  Life cycle of bacterium Figure 4.21a

63  Bacterial shapes Figure 4.22

64  Division in one and two planes Figure 4.25

65  Dimensions of bacteria Figure 4.26

66  DNA hybridization using probes Figure 4.28a-d

67  Ribosomal RNA  Figure 4.29

68  Phylogentic tree of eubacteria Figure 4.31

69  Myxobacterium Figure 4.36a

70  Budding bacteria Figure 4.37

71  Origin of eucaryotic cells Spotlight on Microbiology 5.1

72  Eucaryotic cell structure Figure 5.2

73 Glycocalyx structure Figure 5.4bottom

74  Cell and nucleus during mitosis Figure 5.6a

75  Haploid vs. diploid life cycles Figure 5.7a

76  Haploid vs. diploid life cycles Figure 5.7b

77  Rough endoplasmic reticulum Figure 5.8

78  Golgi apparatus Figure 5.9

79  The transport process Figure 5.10

80  Lysosomes in phagocytosis Figure 5.11

81  Structure of a mitochondrion Figure 5.12a

82  Algal chloroplast Figure 5.13

83  Cytoskeleton Figure 5.14

84  Yeast structure Figure 5.15b,c

85  Fungus of corn plants Figure 5.16c

86  Types of hyphae Figure 5.18

87  Types of asexual mold spores Figure 5.19

88  Formation of zygospores Figure 5.20

89  Production of ascospores Figure 5.21

90  Formation of basidiospores Figure 5.22

91  Structure of Euglena Figure 5.26a

92  Life cycle of protozoa Figure 5.27

93  Structure of mastigophoran Figure 5.28a

94  Examples of sarcodinians Figure 5.29

95  Structure of cilia Figure 5.30a,b

96  Sporozoan parasites Figure 5.31a

97  Transmission in Chagas disease Figure 5.32

98  Stages in amebic dysentery Figure 5.33

99  Parasitic flatworms Figure 5.34

100  Structure of viruses Figure 6.3

101  Helical nucleocapsids assembly Figure 6.4

102  Variations in nucleocapsids Figure 6.5a,c

103  Icosahedral virus Figure 6.6

104  Complex viruses Figure 6.8a,c

105  An array of virus types Figure 6.9

106  Bacteriophage multiplication Figure 6.10

107  Penetration by a bacterial cell Figure 6.11a

108  Bacteriophage assembly Figure 6.12

109  Lysogenic state in bacteria Figure 6.14

110  Multiplication of animal viruses Figure 6.15

111  Animal viruses adsorb to cell Figure 6.16

112  Penetration by animal viruses Figure 6.17

113  Maturation of an enveloped virus Figure 6.19a

114  Diagnosing viral infections Figure 6.23

115  Digestion in saprobes Figure 7.2

116  Osmosis Figure 7.4

117  Cell response to osmotic content Figure 7.5

118  Passive transport Figure 7.6

119  Active transport Figure 7.7

120  Endocytosis Figure 7.8

121  Range for psychrophiles Figure 7.9

122  Culturing anaerobes Figure 7.11b

123  Oxygen requirements Figure 7.12

124  Mutualism Spotlight on Microbiology 7.5

125  Steps in binary fission Figure 7.14

126  Math of population growth Figure 7.15

127 Viable Plate Count Microbits 7.6

128  The growth curve Figure 7.16

129  Direct count Figure 7.18

130  Coulter counter Figure 7.19

131  Metabolic machine Figure 8.1

132  Effects of a catalyst Figure 8.2

133  Biochemical levers Microbits 8.1

134 Conjugated enzyme structure Figure 8.3

135  Enzyme active site and specificity Figure 8.4

136  Enzyme-substrate reactions Figure 8.5

137  Carrier functions of coenzymes Figure 8.6

138  Functional types of enzymes Figure 8.7

139  Synthesis and hydrolysis Figure 8.8

140  Metabolic pathways Figure 8.9

141  Control by negative feedback Figure 8.10a

142  Control by competitive inhibition Figure 8.10b

143  Feedback repression of enzymes Figure 8.11

144  The use of energy by cells Figure 8.12

145  Redox reactions Figure 8.13

146  NAD reduction Figure 8.14

147  Structure of ATP Figure 8.15

148  Phosphorylation of glucose Figure 8.16

149  ATP formation at the substrate Figure 8.17

150  Aerobic respiration Figure 8.18

151  The reactions of glycolysis Figure 8.19

152  Fates of pyruvate Figure 8.20

153  The reactions of the TCA cycle Figure 8.21

154  Action sites of mitochondrion Figure 8.22

155  Electron transport chain Figure 8.23

156  Chemiosmosis and ATP synthase Figure 8.24a,c

157  Chemistry of fermentation Figure 8.25

158  Products of pyruvate fermentation Figure 8.26

159  Summary of metabolic pathways Figure 8.27

160  Reactions that produce amino acids Figure 8.28

161  Levels of genetic study Figure 9.1

162  Location and forms of the genome Figure 9.2

163  Three views of DNA structure Figure 9.4

164  Packaging of DNA Microbits 9.3

165  Semiconservative replication Figure 9.5

166  Replication of a bacterial chromosome Figure 9.6

167  Completion of replication Figure 9.7

168  Rolling circle DNA replication Figure 9.8

169  Flow of genetic information in cells Figure 9.9

170  DNA-protein relationship Figure 9.10

171  Messenger and transfer RNA Figure 9.11

172  Steps in transcription Figure 9.12

173  “Players” in translation Figure 9.13

174  The Genetic Code Figure 9.14

175   Link between DNA and mRNA Figure 9.15

176  Events in protein synthesis Figure 9.16

177  Protein assembly in bacteria Figure 9.17a,b

178  Split gene of eukaryotes Figure 9.18

179  Stages in viral multiplication  Figure 9.19

180  Single-strand DNA Replication Figure 9.20

181  The lactose operon in genetic control Figure 9.21

182  Repressible operons in control Figure 9.22

183  Replica plating Figure 9.23

184  Point mutations Figure 9.24

185  Excision repair of mutations Figure 9.25 

186  The Ames test Figure 9.26 

187  Conjugation in bacteria Figure 9.27

188  Griffith's experiment Figure 9.28

189  Generalized transduction Figure 9.29

190  Transposons Figure 9.30

191  Genetic engineering Figure 10.1(I, II, III)

192  Genetic engineering Figure 10.1(IV, V, VI)

193  Properties of DNA Figure 10.2

194  Visualizing DNA fragments Figure 10.3

195  DNA probe Figure 10.4

196  Sanger DNA sequencing Figure 10.5

197  Polymerase chain reaction Figure 10.6

198  Recombinant DNA technology Figure 10.7

199  Genome map of E. coli Figure 10.8

200  Details of cloning Figure 10.9

201  Screening clones Figure 10.10

202  Bioengineering of plants Figure 10.11

203  Antisense and triplex DNA Figure 10.12

204  Creating transgenic mice Figure 10.13

205  Gene therapy in humans Figure 10.14

206  Physical map of a chromosome Figure 10.15

207  Mapping the human genome Microbits 10.1

208  DNA fingerprints Figure 10.16a,b

209 Pedigree analysis Figure 10.17

210  Microbial death Figure 11.2

211  Action of surfactants Figure 11.3

212  Action affecting proteins Figure 11.4

213  Sterilization with the autoclave Figure 11.5b

214  Radiations used in control Figure 11.7

215  Cellular effects of irradiation Figure 11.8

216  Formation of dimers by UV radiation Figure 11.10

217  UV wastewater treatment Figure 11.11

218  Membrane filtration Figure 11.12a

219  Phenolics Figure 11.13

220  Structure of detergents Figure 11.14

221  Effects of handscrubbing Figure 11.15

222  Actions of glutaraldehyde Figure 11.17

223  Anti-infective therapy Figure 12.1

224  Site of drug action Figure 12.2

225  Effects of drugs on cell wall synthesis Figure 12.3a-d

226  Action of beta-lactam Figure 12.4

227  Effects of sulfa drugs Figure12.5

228  Ribosomal inhibition Figure 12.7

229  Detergent action of polymyxin Figure 12.8

230  Spread of resistance factors Figure 12.9

231  Acquired drug resistance Figure 12.10

232  Natural selection and drug resistance Figure 12.11

233  Structure of penicillins Figure 12.12

234  Structure of cephalosporins Figure 12.13

235  Structure of streptomycin Figure 12.14

236  Broad spectrum antibiotics Figure 12.16

237  Structure of sulfonamides Figure 12.17

238  Structure of antifungal drugs Figure 12.18

239  Superinfections and drug therapy Figure 12.20

240  MIC Figure 12.23 

241  The skin Figure 13.2

242  The gastrointestinal tract Figure 13.3

243  Distribution of flora Figure 13.4


244  Flora of the respiratory tract Figure 13.6

245  Genitourinary flora Figure 13.7

246  The events in infection Figure 13.9

247  Transplacental fetal infection Figure 13.10

248  Pathogen adhesion Figure 13.11 

249  Virulence factors cause damage Figure 13.12

250  Exotoxins and endotoxins Figure 13.13

251  Major portals of exit Figure 13.15

252  Analysis of epidemiologic data Figure 13.16

253  Infectious disease occurrence Figure 13.17

254  Infectious diseases Figure 13.20

255  Modes of transmission Figure 13.21

256  Nosocomial infections Figure 13.23


257  Koch's postulates Figure 13.24

258  Components of host defenses Figure 14.1

259  The primary defense barriers Figure 14.2

260  Defense of the respiratory tree Figure 14.3a

261  The immune system Figure 14.4

262  Communicating body compartments Figure 14.5

263  The reticuloendothelial system Figure 14.6

264  Composition of whole blood Figure 14.7

265  Stages in hemopoiesis Figure 14.8

266  Development of blood cells Figure 14.9

267  Cells of the blood stream Figure 14.10



268  Summary of types of lymphocytes Figure 14.11

269  Diapedesis and chemotaxis Figure 14.12a,b

270  Components of the lymphatic system Figure 14.13

271  Circulation in lymphatics Figure 14.14

272  Anatomy of the spleen Figure 14.15

273  The thymus gland Figure 14.16

274  Response to injury Figure 14.17

275  Major events in inflammation Figure 14.18

276  Cytokines in inflammation Figure 14.19

277  Stages of macrophages Figure 14.20

278  Sites containing macrophages Figure 14.21b,c

279  The phases in phagocytosis Figure 14.22

280  Antiviral activity of interferon Figure 14.23

281  The complement cascade Figure 14.24a-d

282. Acquired immunity Figure 14.25

283  Lymphocyte development Figure 15.1

284  Receptor formation Figure 15.2

285  Receptors associated with MHC genes Figure 15.3

286  Clonal selection theory Figure 15.4

284  Structure of immunoglobulin Figure 15.5

288  Simplified immunoglobulin genetics Figure 15.6

289  The T cell receptor Figure 15.7

290  Development of B and T cells Figure 15.8

291  Characteristics of antigens Figure 15.9

292  Mosaic antigens Figure 15.10

293  The hapten carrier phenomenon Figure 15.11

294  Macrophage and T cell interaction Figure 15.12

295  Events in B cell activation Figure 15.13

296  Models of antibody structure Figure 15.14a,c

297  Antigen-antibody binding Figure 15.15

298  Summary of antibody functions Figure 15.16

299  Pattern of human serum Figure 15.17

300  Primary and secondary responses Figure 15.18

301  Production of monoclonal antibodies Figure 15.19

302  Mechanism of immunotoxin Medical Microfile 15.2

303  T cell activation Figure 15.20

304  Cell mediated cytotoxicity Figure 15.21

305  Acquired immunity Figure 15.23

306  Strategies in vaccine design Figure 16.1

307  Technologies for vaccines Figure 16.2

308  Antigens and antibodies in testing Figure 16.3

309  Immune testing Figure 16.4

310  Antigen-antibody interactions Figure 16.5

311  Viral hemagglutination Figure 16.6 

312  Precipitation reactions Figure 16.7

313  Immunoelectrophoresis Figure 16.8

314  Complement fixation test Figure 16.10

315  Immunofluorescence testing Figure 16.11

316  Methods of ELISA testing Figure 16.12

317  Immune system in health and disease Figure 17.1

318  Mechanism of immediate allergies Figure 17.3

319  Allergic reactions and cytokines Figure 17.4

320  Circumventing allergic attacks Figure 17.7

321  Blocking antibody theory Figure 17.8

322  A and B antigens Figure 17.9

323  Blood type patterns Figure 17.10c

324  Transfusion reaction Figure 17.11

325  The effects of rH sensitization Figure 17.12

326  Immune complex disease Figure 17.13

327  Autoimmunity Figure 17.14

328  Type I diabetes Figure 17.16

329  Myasthenia gravis Figure 17.17

330  Potential transplantation reactions Figure 17.20

331  Origins of immunodeficiencies Figure  17.21


332  Incidence of cancer Figure 17.23 

333  Common pathways for neoplasias Figure 17.24

334  Outcomes of viral infection Figure 17.25

335  Chromosomal damage and cancer Figure 17.26

336  Sampling sites and specimens Figure A, p. 535

337  Types of lesions Figure Medical Microfile M.1, p. 536

338  Specimen isolation & ID Figure B, p. 537

339  Direct fluorescence testing Figure D(a), p.539

340  Gram + and Gram –  bacteria Figure E, p. 540

341  Staphylococcus aureus (boil) Figure 18.3a

342  Staphylococcal osteomyelitis Figure 18.4a

343  Group A Streptococcus Figure 18.10

344  Streptococcus pyogenes Figure Spotlight on Microbiology 18.2, p.555

345  Rheumatic fever damage Figure 18.13

346  Course of bacterial pneumonia Figure 18.18

347  Gonorrhea in males Figure 18.23

348  Invasive gonorrhea in women Figure 18.24

349  Meningococcemia Figure 18.27

350  The events in tetanus Figure 19.7

351  Physiological effects of botulism toxin Figure 19.9

352  Acne lesions Figure Medical Microfile 19.3

353  Tubercle formation in tuberculosis Figure 19.16b

354  Testing for tuberculosis Figure 19.18

355  Bacteria in nosocomial infections Figure 20.7

356  Differentiating enterobacteriaceae Figure20.8

357  BBL Enterotube Figure 20.10

358  Gram-negative enteric rods Figure 20.11

359  Phases of typhoid fever Figure 20.16

360  Bacillary dysentery Figure 20.17

361  Pattern of transmission in plague Figure 20.19

362  Causes of meningitis Figure 20.22

363  Typical spirochete Figure 21.1a

364  Pattern in relapsing fever Figure 21.10

365  The cycle of Lyme disease Figure 21.11

366  Pathogenesis of cholera Figure 21.14

367  Incidence of Rocky Mountain spotted fever Figure 21.17

368  Cycle of Rocky Mountain spotted fever Figure 21.18

369  Life cycle of Chlamydia Figure 21.22

370  Morphology of mycoplasms Figure 21.26b

371  Anatomy of a tooth Figure 21.27

372  Cycle of decay Figure 21.28

373  Plaque development and cariogenesis Figure 21.29

374  Stages in gingivitis Figure 21.32

375  Thermal dimorphism in fungi Figure 22.1

376  Distribution of fungal pathogens Figure 22.2

377  Diagnosing mycotic infections Figure 22.3

378  Levels of invasion in mycoses Figure 22.5

379  Events in histoplasmosis Figure 22.7

380  Events in coccidioidomycosis Figure 22.8

381  Forms of Entamoeba histolytica Figure 23.1

382  Structure of Entamoeba coli Figure 23.3

383  Structure of Balantidium coli Figure 23.5

384  The trichomonads Figure 23.6

385  Cycle of African trypanosomiasis Figure 23.8

386  Cycle of the Leishmania species Figure 23.10a

387  Life cycle of Plasmodium Figure 23.11

388  Life cycle of Toxoplasma gondii Figure 23.13

389  Apicomplexan parasites Figure 23.15b

390  Life cycles in helminth infections Figure 23.17 a-c

391  Life cycles in helminth infections Figure 23.17d,e

392  The cycle of trichinosis Figure 23.21

393  Tapeworm infestations in humans Figure 23.25

394  DNA virus families Table 24.1

395  Stages in pock development Figure 24.1

396  Herpesviruses Figure 24.3

397  Latency in herpes simplex type 1 Figure 24.4

398  Varicella-zoster latency Figure 24.10b

399  DNA in hepatitis B virus Figure 24.15

400  Incidence graphs for hepatitis Figure 24.16

401  Symptoms of hepatitis B Figure 24.18

402  RNA virus families Table 25.1

403  Influenza virus infection cycle Figure 25.1

404  Transmission of paramyxovirus Figure 25.2b

405  Structure of rabies virus Figure 25.5

406  The pathology of rabies Figure 25.6

407  Distribution of arboviral diseases Figure 25.9

408  Cycle of arbovirus vector Figure 25.10

409  General structure of HIV Figure 25.11

410  Incidence of AIDS Figure 25.12

411  Routes of infection in AIDS Figure 25.13

412  The infection cycle of HIV Figure 25.14

413  Stages in HIV infection Figure 25.15

414  Antigen/antibody development Figure 25.16

415  Diseases associated with AIDS Figure 25.17

416  Drug strategies in AIDS Figure 25.19

417  Viral vector technique Figure 25.20

418  Picornavirus Figure 25.22a

419  Pathogenesis of poliomyelitis  Figure 25.24

420  Structure of a rhinovirus Figure 25.27

421  Organization in an ecosystem Figure 26.1

422  A trophic and energy pyramid Figure 26.2

423  Food chains vs food webs Figures 26.3, 26.4

424  Biogeochemical cycles Figure 26.5

425  The carbon cycle Figure 26.6 

426  Overview of photosynthesis Figure 26.7

427  The greenhouse effect Figure Microbits 26.1

428  The reactions of photosynthesis Figure 26.8

429  The Calvin cycle Figure 26.9

430  The nitrogen cycle Figure 26.10

431  Nitrogen fixation Figure 26.11a

432  The phosphorus cycle Figure 26.13

433  Structure of the rhizosphere Figure 26.15

434   The hydrologic cycle Figure 26.17

435   Stratification of lake Figure 26.18

436   Cycle of temperature strata Figure 26.19

437   MPN procedure Figure 26.22

438  Major steps in water purification Figure 26.24

439  Steps in sewage treatment Figure 26.25

440  Brewing basics Figure 26.27a

441  Wine making Figure 26.29a

442   Making sauerkraut Figure 26.30

443   Incubation rates for bacteria in milk Figure 26.31b

444  Sources of microbial food poisoning Figure 26.33

445  Methods to prevent food poisoning Figure 26.34

446   Temperature control of microbes Figure 26.36

447   Origins of microbial metabolites Figure 26.37

448   Industrial production of steroids Figure 26.38

449   Diagram of a fermentor Figure 26.40

450   Fermentation process  Figure 26.41

