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mechaniem of, 193-194
Adenoviridoe. 455, 452, 461. 630-840
Adenoo'imsee. 677, 839-840. 879

oncogenlciiy of. 840
simian. SV 15. 445

Adenylsir cyctase. 657
Adherence, microbial. 676-677, 689-690
Adjuvants. 730. 879
ADP (adenoaine diphoaphate). 175
Adsorption by bacteeiophsges. 423
Aeration during incubation of cultures. 520
Aerobe, 670
Aerobic bacteria, 100

cultivation of. 550
Aerobic processes, energy production oy. .65-191
Aerobic respiration, 177

energy yield in. 287
Aerosols, 770. 870

hazards of. 772-773
Aflaioxln. 879
African sleeping sickness, 869
ACA (acetyigiucosamine), 203, 206

Agar, 2.104, 106, 367, 879
BordeiCongou. 796
nutrient. 104, 105

Agar-plate technique for evaluation of
antimicrobial chemical agents. 554-505. 506

Aggiutinaiion, 879
Agglutination tests, 748-752

macroscopic slide. 750
microscopic slide. 750-781
tube. 749-750
whole-blood. 750. 751

Agglutinin. 870
Aggiutinin.adsoeption lesIs. 755
AIDS (acquired immunodeficiency syndrome,

733-734,673
cauaaliva sgml of. 843

Air, bacterial content of, 771, 772
Akinetci. 305, 879
o'Al,nine. 529
Aloobo)is), 403-494. 307

phenol coefficients of, 493
Alcohol fermentations. 855-656
Aldehydes. 505-502
Alfalfa mosaic virus group. 453
Algae. *2. 365-387, 879

biological and economic importance of, 367-370
blue-green (cyanobacteria). 305-307

In soil, 547
brown. 373, 377
Characteristics of. 14, 370-375
classification of, 373. 375-384
commercial products from. 367-368
and diseases. 369-370



Algae (Cont);
I. domestic setter, 602
endoptyiic. 366
eyedpot of. 374
fine rinacturn of, 372
as food. 388-369
golden, 373, 378-377
green. 373. 379-383
morphology of. 370-371
motility of. 374
occurrence of, 38$
pigment, of, 371-372, 373-374
as primary producer,, 387
Properties of. 373
red. 373, 375
reproduction of, 374-375
its roil. 547
yeilow'green, 373. 375-378

Algal blooms, Sect. 584,802
Aiginic acid, 367
Alkalinit y and bacierial growth, 112-113
Allele., 179
Allergy. 879
Alloaniigrn (isoontigen), 721, 890
Atiosieric enzymes. 163-064. 879
Ailonitric site, 879
Alphavinsses, 820
Aiternariot, oi generations, 450
Alveoli, 879
AMA ecetyimuramic acid). 203. 204. 206
Amantadine, 529
4 mostigosnycofo, 346
Amebiasis, 859-800
American Type Culture CollectIon iATCC), 143
Amino acids, 205, 21e-220. 870

biosytotisoni, of, 201. 202, 203. 852-654
degradation of, 555

Amlnoacyi .iitf4A iyntheiases. 222
p'Aminobenzoic odd IPABAi. 524
Amlnocephaioeporanic acid, 519
Aminoglycoside antibiotics, 879
8-Aminopeniciiiianlc acid, 558, 519
2-Atnhatopisrine, 23e
Amitosis of macronucleut. 401
Arnmonitcntion 555, 879
Amoebas (Sorcodino), 13. 404. 408,

409-i CO
binary fission in. 390-400
feeding in. 409-410
stnsciures of, 408

AMP ladenosine monophoapha j e). 575-176
Amphibollc cycles, 186
Amphitrichous, 879
Ampisc4rricin. 523
Ampicillin. 518, 559
Amylase, 879
Anaboliem, 879
Anarrobe, gig
Anaerobic bacteria. IN

cultivation of. Ill-liz
facultative. 109, 886
nonstringnnt ltoltr.nil. 109
stringent (Strict. 109

Anaerobic clssnsber, rn-liz
Anaerobic jar, 112
Anaerobic processes, energy production by, 179-

185
Anaerobic reipisslion. 177, 189. 580
Anaerobic sludge dIgestion, 611. 81, 6!]
Anasnneallc msponse, 729, 880
Anaphylactic reactloni. 738
Aroephyistozln, 700, 880
Anaphylazi., 727, 880
Anaplaaia, 880
Artnplenmotocsoa. 280
Anapleroric enzymes. 191
Angstrom. 880
Animoilo. Ii
Anionic detergents, 499
Antaogansetes. 402
Antagonism. 550, 551. 552. 880
Anthtrtditsm. 339. 343, 880

Anthransyclo, 529
Anthru, 24-25, 810-815
Anthromicln. 880
Anhibiograrn. 768
Antibioais, 513. 880
Antibiotic., 513-555. 879. 880

aminoglycoaide, 523
antifungal, 527
sniltumor, 529
characteristic, of, 515
damage to cytoplasmic membrane by. $21-522
development of resistance to. 531-532

iron.miaaion of, 532
inhibition of coil-wall synthesis by. 515-520.

521
Inhibition of nucleic acid and protein synthesis

by. 522-524
sites of action of, 521

Inhibition of specific enzyme systems by. 524,
526-527

microbioiogicai assay I. 533-524
mode of action of. 515-527
nonmedical tan of, 537-538
resistance to. 238, 239
from St'eptomycer. 327
(See oiso Chemotherapeutic agents)

Antibody. 39, 708, 723-730. 880
dlrersi!y In, 734-737
elactroplsoreiic distribution of. 728
functional names of. 727
heavy-chain gene assembly, 734-736
heteaophile, 758. BOB
honaocytotrophlc. 727
tight.chain gene assembly. 734. 735
m000clonai. 682. 727-728, 730, 092

Production of, 726, 729
regional etnactu*ef, 733
virui.neurrslizlng. lsg

Antibody-dependent cytotoxic hypemenaitivlte. 738
Anticodon, 223, 880
Antltbrinotyein test. 759
Antifungal antibiotics, 527
Antigen(s), 39. 720-721, 880

cellular. ciassificaiion or. 759
heteroptaile. 723. 888
incomplete, 720
microbial. 722
0. 87-88, 893
sources of. 725-723
thymua.dependenl, 737
thym 01-i ndependeni. 737

Antigenic deiennlnant. 720, 880
Antimicrobial agents. 490. agO

characteristics of ideal. 488-489
conditions influencing, 471-473
effect of. on normal flora. 676
environtoeni and. 472
evaluation of, 503. 504-507
groups of, 491-504
mode of action of. 473-474
phytioiogicai state and, 473
selection of, 490-491
sires of action of. 308

Antiphagacytic factors, 693-894
Antiseptic, 490. 880
Antiseptic soitsrions. effectiveness of washing

with. 494
Antiserum, 880
Aniittieprokinaae, 759
Aniistreptoljmin 0. test for, 760-761
AntItoxins. 28, 695. 880
Antitismor antibiolics, 529
AnttAnd hemotherspeutic agents.

527-529
Aperture, 880
Aplrompiexo, 404. 403. 410-411
Aplenospores, 337. 374. 880
Apoenzyme, 153. 800
Apophyais. 355. 880
Apotheclum, 343, 880
Aquatic envIronment, 571-578

blocbemtcai cycles in, 589-390

Aquatic environment (Cent.):
microorganisms 1°, 576-877, 581-580

techniques for study of. 577-578,
579-580 1 585

productivity of, 586, 587. 588-589
Aquatic microbiology, 589-591
Arcbaeobacteria. 45, 85, 315. 355. 317-318. 332.

880
Arenevjridtse, 455, 452. 834
Aotlsropod, 880
Ariisioapores. ioidia), 337, 339, 880. 893
Arthus reaction, 739
Ascttic fluid. 880
Aacocarp (perithecium). 343, 695
Aacomyceier, 348. 880
Aacospores, 340, 341.880
Arcs,. 340, 880
Asepai, 880
Aseptic handling and food preservation. e29
Aseptic procesting, 631
Aseptic technique, 29, 680
Assays. micaobloiogicei, 686-987, 668. e80
Aseimiiatlon, 880
Atymptomalic, 880
ATM (American Type Culture Collection), 043
Atmospheric water. 570
ATP (eee Adenosine iriphoephare)
ATP-dependent NADPH 5 production, 207
Attenuation, 880
Australia antigen. 844
Autoclave. 488
Aostogenous vaccine. 881
Autoimmune disease, Sal
Autniysis. 881
Autoradiography, 62
Autotrophs, 100, 302. 881

cultivation of. 102
Auxotrophic mutant. 881
Axenic culture, 37. 881

(See oiso Pure ceirum)
.kxlai i9bdus. ab
Asosleme, 398
Azoiobodterioceoa, 268

B cells. 735, 732-735
ilociilloriophycophyis, 373, 377-378
BacIllus. 74. 881
flacitracin. 521
flaclearmia, 693. 881
Bacteria. 12,881

adherence of pathogenic, 689-890
aerobic. 109, 110
anaerobic. 109. 111-112. gao
binary fission of, 115
budding in. lIe
capsules of, 82-83
04ii division In. 115-1 16
cell wail of, 84-88
chanceeristics of, 14, 278
chemoeutoerophic, synthesis of organic cell

material in, 206, 207. 208
chemoiithotsopic. 313-315
cbemotnia by. 80-e1
colifortn Isre Calif.. bacterial
conidtoepotme formation in, 556
coniugation of. 241-242. 243-247
continuous culture of, 124-125
counts of dlreci micrOecnptc. 125

electronic, 125-126
membrano.fllrer, 127, 128. 529
piata-couni method for, 128-127

cultivation of. 99-113
cysts of. 96-97
cytoplasm of. 92-93
cytoplaamlc membrane of. 8$-ag , 90-91
death rats of, 470-471
diseases caused by. 789-821
silsaaies transmitted by arthropods,

780-781
endoapores of, 94-96
extu.cbuosno.on,ai genetic elements of, 247, 980
facuitarively anaerobic. 109

907



lacterla (Cmiii:
flagella of. 78-81. 297

ansnjalr.eots of. 78
attachmentaoF. 79
by4rodynamice of. 79-80

Ouoea.caaoa of colonies of. 146
fragmentation In. 'IS
generation time of. 120.121
gilding motility of. W. 887
Gram-negativa. 201-263. 254-283. 888
Cram-posItive. 285-288, 287-298, 888
Gram-positive fihantantous. of complex

morphology. 320-321. 322-329
gsa.o phololropic. 304
growth of. 119-133

biochemical activity datenninaltom for
tsummeoi of. 129

cell dry-wight determination and
nseasufe.nent of. 129

gaseous oetiuiramenha foe. 108. 100-1I2
Illumination end. Ill
Importance of quantitative measurement of.

531-132
methods for measuring. 530. III
nitrogen content determination and

measurement of. 129
normal cycle of. 119-330.121-122
nutataai olnceotfltion and . 121-122
quartlilative measurement of. 125-132
synchronout. 123
temperature and. 107-208. 472
transitional periods between phases of, 132-

123
turbidimetric methods for measurement of.

129
turbidity nseasurements as direct expression

of, 130-131
helemfrmentative. 185
Hfr strains of, 244-247
homnfennentaiive. 185
hydrostatic preseure and growth of. 113
industrial uses of. 889-650. 651-815
Iron. 601
lactic acid, 285
lysogenlc, 245. 691
iytogenic conversion of. 433
mathanogenic, 316, 317. 892
.nicroasrophllic. 100. 892
morphology and fins structure  of, 73-97
motility of, 197
now, cell formation In, 116-119
nitrogen-fixing. 558
In norm.' flora. 677
nuclear material of, 03-94
nuisance. 601
nutrient transport by. 197-298. 199-201
nutritional requirentonts of. 99, 300, 101
nutritional types of, 101-103
from Pacific Ocean, 588
pH and growth of. 112-111
physical conditions required for growth of, 107-

113
physiology of. 341
pigmentation of colonies of. 145
pill of, 82
propionic acid, 065
prosthacse of. 84, 85
purple pioototropblc. 302-304
pyogenlc. 716
recombination in, 240-245
reproduction of, tis-ito
rlboaomee of, 92-03
root'nodule. 508
.aptu'n formation In. 157, 158. 119
sheathed. 83-84. 310-311'
.lime-forming. 601
In soil. 546. 547
eposangiospores in: 118
spores of. killing times of. 475
eporuthtion in. 95
stalk of. 64

Bacteria (Conl.l:
.tnsctures axlusoai to cell all of. 77.

76-84
structures Internal to ceti wall of, 77.

88-94
tulfur, 001-602
swimming motility of, without flagella. 00
theelnoduric. 023
"reduction of. 347-250, 000-901
with unusuai properties. 300-318
viruses compared with. 410
viruses of (see Bactertophage(s)l
(See also Aechaeobacterla: Easbacteria: entries

beginning with the word Bacteria: and
nomee of specific bacteria)

Bacterial coils:
shape and arrangement of. 74-77
sIze of, 74

Bacterial chromosome (oucleold). 94
Bacterial colony counters. 127
Bacterial diseases. 789-631

irastsmitted by asthropbds. 760-181
Bacterial filter. eel
Bacterial genetics. 227-257
Bscierial mutants: 	 -

designation of. 239-240
phenotypes of, 238-239

Bacterial trattformaflon, 250. 251. 252. 253
Bacterial viruses 1. Bacteriophage(s)l
Bactericide. 490. 581
Bacteria. eel
Bactertochlorophyli. 302. 881
Bacteriocin, 247, 881
Becteriuclnogenic factors. 247. 581
Bacierlological filters, 484-485. 487. 886
Sactestologtcsl safety cablneis. 772. 773
Bacteriolysin. 881
Bscierlophage(e) (bacterial viruses: phallus). 7. 41.

231. 415-433. 881. 601
adsorption by. 423
assembly and release of. 127-429
of Bacillus thuringienals. SI7
characteristics of. 417-418
classification and nomenclature of.

42 1-4 22
discovery and significance of, 416
and exotoxins. 695
isolation and cultivation of. 430
lambda, 420. 121
and lytogeny see Lysogeny)
lytic (virulent). 417, 601
medical uses of virulent. 429
morphological groups of. 418. 456
Mu. 413
nucleic acids of. 419. 420. 421
penetration by. 426
plaques formed after bacterial lysit by. 430
replication of, 123. 424. 425-429
of Seissionelie newporti, 157
SF-SO. DNA of. 421
and spontaneous Induction, 431
structure of. 419
T2. 416
T4: adsorption and DNA election by: 425

genetic map of. 428-429
infection by. 425

temperate (evinslent). 248. 417, 900
transcription by. 426-427

Beciarioasllage-typing. 429
tlecterlorhodopain. 316, 861
Becterioitatia, 490. 881
Bacterloatstic, 881
Bncteroidoceoe, 275-279
Bacierotds. 269, 681
Oaken' yeast, 656. 657
Belantidrasis, 871
Daroplttle. 681
Barophilic mlcroprganisms, 571-572
Basionellecsoe. 270-280
Basal body, 76, 79
Base-pair subailtutlon, 231

Basic dye. 881
Bnsidlnmycrtes. 346. 891
fiasidlospore. 340-311. 881
Basidium, 341. 352; 881
B(X (Bacillus CalrT.ette-Gudrin) vaccine. 618. 881
Bdellovlbsioa. 4'
Beothic microorganisms. 576, $85-588
Benthos. 582, eel
Bergeys Manuel of f.ieienninotive Bacteriology.

48.20
fiergey's Manual of Systemallc Bacteriology. 12.

48. 280. 881 -
volume I. 261262. 263
volume 2. 285. 286
volume 3. 300. 301
volume 4.320,321. 322

Iteta hemolyst.. 288. 861
Btloproiains (phycoblllnsl, 306, 373-374, 805
Binding proteins. 2nt
Binomial nomenclature. 68'
Biochemical cycles  I. aquatic environment. 560-590
B'sochemlcal oxygen demand 1000), 604. 681, 582
Biodegradable. 88'
Bioencrgetla 172-17e
Biogsnaala. 86]

spontaneous generation versus. 21-23
Blogtocbemical agents, 881
Biogeochemical t,ensforsnations, 580-591
Biological systems.  charachandies of, 4
Biologics for immunIzation. 662
Bioluminesctitce, 274, 584, 681-862
Blootass. 882
Biosphere. 562
Biota, 862
Blotyplug, 768
g lover. 768. 882
Bisexual (monoeclous) plants, 375
Black pladra. 852
Bltsiomycosis. 859

North American. 856
South American. 856

Bissiospore. 337, 582
Biephasoplasls iklnetosotnesl. 394. 400
Blood, infection of. 603
Bloodplasms. 582
Blood serum. 682
Blood type.. 721
Blooms. algal. 582. 584. 882
Bluetongue vIrus. 441
Doll (biochemical oxygen demand), 604. 881.892
Boiling water. 476. 488
Ilotllnger bodies. 450
Dordet.Cengou apr, 796
Botulism. 775.813.882
Brauns ltpoproteln. 67. 582
Breaking, 648
Bread count. 882
Bright.field microscopy. 50. 51-53, $4, 67. 64
iBtomoisracil 238
Bronchi. 882
Broth, nutrient. 104. lOS
Brownian motion. 882
Brucellosis. 794-795
Bubo, 593. 801. 682
Budding. 882

in bacteria. 116
In protozoa. 401-402

Buffers. 113, 882
Bulgarian milk. 538
Bssnyovlridoe. 452, 452. 834
Burn Of Fabricius. 732
Buttermilk. cultured. 638

(Ma, 700. 580
Coticiviridee. 452
C',elorie. 862
Calvin cycle. 207-208
Cancer:

oncogenes and. 463
study of, 593
and Wmam, 460-462

we



Candldlaaia, no
Canker. bacterial, 630-829
Canned foods, mimehiat Ipoilege of. 628-627
Canu,1n1. 830
Capald, 416, 420 883
Capaomere. 418. 882
Capsule, 8243, 811
Carbon. requirement for. 99-100
Carbon cycle, 562-563
Carbon dioxide fixation, 207-201. 562

betorotroohlc, 189-190
CarcInoma., 460
Caraenoid., 302, 882

In .igae, 372-373
Cazpogonia. 375
Carrageenan, 387
Carriers, 768-769, 882
Catabolism, 882
Cataboitte repressIon. 168-169
Calalese, 110, 862
Catalysts, 152, 882
Cathode ray. (eleclron.besm radiation). 483. 487
Cationic detergents. 490
Cevltaiiou, 882
Ce-corn. 882
Cell(s). 3-5.882

features of. 9-10
Call death from viral InfectIon. 456
Coil-mediated hypersensitivity, 739
Call-mediated immunity. 730

measurement of, 758-759
Call theory; 4
Cell wall, 84-88. 882
Ceiluiaae. 882
Cellulose. 882
Centrifuge. 862
Caphainaponins. 519
Ctphsloihln, action of, 516
Chege.' disease, 869-670
Chancre. 789, 882
Chelating agent, 882
Chemicals for food preienatlon, 634
tThamio.mntic hypothesis. 193. 682
c$emoauiotroph. 882
aaamollthoizopis. 862
Chernoreceptore, 60-61. 682
Cbsrno,lat. 124. 882
Chemot.xls, 60-61. 882483
Osemotherepeutic agents, 510. 511

entivirel, 527-529
microbial sensitivity to, 131. 535-536, 537
synihatic, 529-530
(Sea olso AntibIotics)

chemotherapy. 510, 511, 883
history of. 511-515

Chemotroph, 99, 101-102, 883
Chicken pox (see Venicalle)
Chum, 883
Chiomydioceoe. 281
Cleiomydioles. 280-281
Clsttmydo.pore, 337, 883
Chlo.amir,e.. 495-496
Chlor.ntpilenlcot (chloromycetinj, 523-524
Chlorine and chlorine compburtde, 495-497, 507
Clilor,biooeoe. 304
Chlorojlexoceoe, 302. 304
Chloroo,ycetin (chloremphenicol), 523-524
Chlorophycophyre, 373,3n-363
Ch)m'ophyH(e), gas

in algae, 372. 373
Chlorophyll q. 306
Chlorophyll I,, 307
Chloroplesi. 371. 883
Choonojlrgellldo. 465
Cholera. 801-802
Cholera cot, 897
Choler, toxIn. 697
Ctrromofiaceoe. 303-301
Chromatin body (rnscleoid). M. 683
Chromatophore. 883
Chromogenesi., 883

Chromosome, 395, 883
Choysotaminarin, 376
Chrysophycophyto, 373. 376-377
Chylrldlomyceter. 316
Ciliophon, (ciliate.), 404, 411, 112. 413
CIHum, 399. 683
Cla'irans, 883
Clifton. 255. 883
Citric acid cycle, 883
Citric acid production. 660-661
Class ewitching. 730
Clasetficailod, 8, 41-45. 863
Clone, 137, 647. 883
Coagulase, 700. 883
Coccidlo, 404
CldIoidomycoaia, 656-857
Coccus. 74, 75, 683
Ctdon, 221. 683

nonsense. 222
Cnenncytic. 683
Coenzygote. 358
Coenzyme. 153. 863
Coenzyme Fos. 316, 883
Coenzysne M. 316, 883
Coenryone Q (ublquinone), 179
Cofactors, 153. 883
Cold sterilizatIon, 481
Calkins. 247
Colifonn baclerta. 596-597

tests for penance of, 598-599
Colfphege. 422-123. 883
Colon (large intestine):

normal microbial flora of. 883
and cancer, 684

Colony, 25. 883
Colony characterIstIcs, 144-145,146
Co)nny'frrming unli, 127,883
Colostnjnt. 883
Columella. 355. 683
Conedones, 679
Conmensaliem. 549-550.673.883
C6rnmon cold, 827. 631
Communicable. 683
CompetitIon. 552
Competitive Inhibition. 160, 863
Complement, 883
CompleSnt'ftxatlon, 752-753, 863
Complement system, 707. 708, 709
Composting. 613-614
Cnmpromised host. 683
Conidiophore, 883
Conidiosporea (conidla). 96. 116, 320. 337, 338.

883-184
Conjugation, 241-212, 243-247. 402, 884
Conjunctive, 884
Contaci sonsitivliv. 739
Contamtvailbu. 384
Contractile vacuole,, 411
Copper. 497
Cord factor (trehalose dlmycolete). 87. 884
Cordage, deterioration of. 665
Coaepsrssors, 167
Cor&, ''cellular' structure of, 3. 4
Comnovlridne, 151. 452, 630-831
Corticovlrfdoe. 422
Coxsacicle viniset, 677
Creuizfeldt-Jakob diaeue. 460
Crossing-over, 253
Crustaceans in plankton, 571
Csesio.e, 084
Crypincoccosis. 856, 859
cryptomoned., 373. 383-384
Crypiophycophyro, 373, 383-384
Crystal violet-iodine complex in Cram staining, 67
Cuiturefe). 864

ch.racteri,tics of. 144-146
competent, 253
Incubation of, stratton during. ISO
for microbiological examination of foods. 628
mixed, 131-134
primary cell. 455

Culture(s) (Cant.):
pure. 2, 25, 27, 897

maintenance and preservation of, 139-145.
142-143

methods of isotatin, 137-139
secondary cell. 455
selective methods for biologIcal. 138

chemical. 134-135
physical. 135-136

type. 901
Culture collection, 133, 139-140. 142-143
Culture medium, 38-39
Cyenailao. 305
Cyanide and enxyme inhibition, 160-161
Cysnohactenle (blue-green algae). 305-307

in soil. 547
Cycloeerine, 519, 521
Cynibidium mtaaic vtrua, 442
Cyst, 884

of bacteria, 96-97
of protozoa, 390, 391, 397

Cysfovirldoe, 422
Cytochrorne(s). 179, 884
Cytochrome oxidaae. 179
Cytokmnesis. 884
CytOlysli. 884
Cylopherynx, 396. 884
Cytoplasm. 92-93. 394, 884
Cytoplasmic membrane, 86-89, 00.91, 884
Cytoprocl, 411
Cytoalne, 250
Cytoaome. 398, 684
Cytotoxln, 695

Dairy product., fermented, 635-636, 638-639
OAF (dI.minopimellc ecid), 884
Dark-field microscopy, 53-54, 57, 64, 684
Deasninase. 084
Desminaiion, 084
Death, 469
Decarboxyle.e, 884
Decarboxyletion. 884
Decimal reduction time, 475-476. 884
Deform mechanisms,

external. 705-708
internal, 705
Interrelationships between. 707
nonspocific, 716

Dehydration end food preservation. 633
Dehydrogenase. 178, 884
Deltydrogersailons. 176
Deinococcoceoe. 284-287
Deleyed reactIon hyper,en.ttivuty, 739
Demineralizaiton, am
Denature, 581
DenitsOatton. 557, 588. 864
Den,onucleosis vIrus. 848
Dental caries. 676, 681
Deoxyribonucleene (DNase), 700
Deoxyribonucleic acid (see DNA)
2-Deoxyrlbdae, 210. 684
flerepraaaion. '68
Dermatomyctea. 851-853
Dermatophyle, 651. 854
Detnnsiotropic. 864
DermIs. 684
Desiccation. 479-460
Desmid, 381. 383. 884
Desqusmatton. 677
Detergents, 496-499, 884
Deterioration of materIal.. 865-666
Deureromyceten. 345, 310
Dextran, 884
Diatyei.. 864
Dialyze. 681
Di.minopimelic acid (DAP), 881
Die-ions(s), 373. 377-378, 575
Diatomeceous earth (diatoenuta), 308. 377, 684
Disuxic growth. 568. e84-865
Dictyoeoenea (Colgi complexes), 394
Diffe.entl.t stein, 685
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Diffusion:
facilitated. IN. 109
passIve. 197. 598. jOg

Dilution, aerial, 885, 898
Dinesa of pyrtsnidlne bean. 235
Dlmerphic. 885
Dlnoflagetlates. 373. 384. 575
Dioecloeit (unisexual) plants. 375
Diphtheria, 815
Diphtheria toxin. 605-688
Diplcolinic acid. 95. 883
DiplobaclIll. 885
Dtplrcoccl. 883
Diploid. 335. 835
Diplonuonodida. 406
Disaccharide, 885
Disease(s):

germ theory of. 24-25
(See also specific types of dia.o.ss. for example;

Alga, and diseases; Bacteria. diseases
caused by; Fungi. diseases caused by;
Infectious diseases: Peotrxoa. diseases
caused by; Viruses, diseases caused by:
arid specific names of diseozes)

DisInfectant. 490, 835
Disk-plate technique for determining susceptibility

of microorganisms to antibiotics, 336
DIssimIlation. 685
DNA (deoxyribonucleic acid). 884-885

B form of, 213
biosynthesis of, 209-218
excision repair of, 23;
replication of, 212. 215-218

linoar mode of. 216-217
sigma ("rolling circle'') mode of, 215. 216
theta mode of, 211. 218

aerriicommsarvettve replication of uranus of, 214-
215

struciure of, 209-214. 211
virel. 444. 447
1 torn, of, 213-214
(See also Recombinant DNA (eci'nology:

Transduction; Transformation, bacterial)
DNA base composition, 40
DNA-dependent RNA polymerize, 220
DNA homology exPerlflents, 14
DNA ligase, 646
ONasa ldeoxyribonuclease), 700

uble'snttbody-tsndwtch procedure. 754, 755
Droplet nucleus, 770, 885
Dry heat, 478, 486
Dully determinants, 865
Who, 369
Dyes. 65-66. 495

EBV (Epaleln'Barr visua), 461-482, 841-842
Ecl.ovlruser. 677
Ecology, 685
Ecosystem, 883
Ectocommenseltsnl, 393
Ectodeemala, plant viruses penetrating through,

448
Ectoplasm, 394
Edema, 885
Efector, molecule. and enzyme regulation, 163
Effluent, 885
Eggs, microbial fore of. 619
Ehrliclmleoe. 378
Electromagnetic radiation. 460-483
Electromotive potential. 177
Electronla), requirement for source of. 99
Electron-beam radiation (cathode rays). 483, 487
Electron flow, ravened. 207
Electron mIcroscope, $0. 58
Electron microscopy, 64

limitations of, 63
scanning. 82-63
transmission. 57-82

Electsoe4ranspoet chaIns. 17'
Electropt.orsait. 746. 747.885
Elementary body. 210-281. 459

$10

ELISA (enzymna'llnked immunosorbent ttsaya}.
734, 735, 736

Elongation factor. 2. 695
€mbden.M.y.rttof pathway. 180, 18!
Encephalitis, 829, 834
Encyetment of amoebas. 410
Eed.product (feedback) inhibition, 164. 638
End-product (feedback) repression. toe
Endanllc, 885
Endergonic reaction, 172. 835
Endocomsnenaaliem, 3151
Endoenzysne, 152, 885
Endoflagella, 80, 885
Endogenous, 885
Enetonuclease. 236. 885
Eridophytic, 635
Endoplaso,, 394
Estdoplasmic reticulum, 394, 885
Eadoapore, 94-96, 883
Endosymbiont, 282-283, 585
Endosymbiotic theory, 150
Etsdolhtrniic, 885
Endotoxlns. 87. 698-899. 865

characteristics of. 694
Energy, 171

production of; eorobic processes sod. 185-101
s',serobic processes end. 179-185
photosynthesis end. 195-193

requirement for, 90
use of: in biosynthetIc procesees. 201-208

in nonbloaynthetic processes, 198-201
Energy-link control of activity of enzymes. 164
Energy-rtcl. compound, '174
Enrichment roedlunt. 134
Entarlc. 885
Enierobocserfoceoe, 270-272. 273
Enterocheiin. 700
Eoterotoxin. 695, 885
Enlntr. Doudoroff pathway. 283
Enlomopox viruses. 848
Envelope. viral. 440
Enzyme(s). 39, 131-169, 685

action of; inhibition of, 360-161
nature and mechanism of, 156-158

activity of: conditions affecting, 158-159
determination of, 161-162
regulation of, 164,165. 166

adoptive, 879
alloiteric, 163-184, 879
enaplerotic. 191
characteristics of, 152-153
chemical and physical propertira of, 153-255
classes of, 156
constitutive. 166. 885
covalent modification of, lbs
energy-link control of activity of. 164
feedback inhibition regulating activity of,

164
formation of. conditions affecting, 161
inducible. 16€. 665
intracellular, 885
localization of. 82
nomarxcleture of. 153-156
oxygen inactivation of. 109
precursor activation and regulation of activity

of. 164
prodtxclion of. 661
regulation of. 103

mechanisms of. 163-564
restriction. 426
synthesis of, 557

regulation of, 166-167. 188-169
repression of. 186-167

techniques for preparetlon of. 162-1e3
Enzyme-linked tmmunoscsbant assays (EL.ISA).

734, 733. 735
Enzyme-substrate reaction, 155-157
E.Y. ayatem, ItS. 104
Epibacterta. 573
Epicellular, 885
Epidemic. 885
Epidemiological markers, 767-768

Epidemiological techniques. 765-768
Epidemiology, 885

of infectious diseases. 764-785
Epidermis. 883
Episoma. 247, 883
Epiiheiial cell layers. petnetratiort of, 690-891
Epstein-Barr virus (fftiV). 481-462, 541-842
Eryalpeiaa, 809
Er3lhems nodososts. 873
Erythromycin. 524
Espuedia, 868
Esterare. 888
Estuary. 582-583, 587. W. 886
Ethylene oxide. 502-504, St.!
Etiology, 886
Eubacteria, 45. 886

char.scterlttics of. 326
mCra-rtegative. cell wells of, 57-68

Cram.posliive. cell walls of. 85. 86.87
Euraryot., 332
Etcemyotes, 332. 888

enzyme regulation in, 169
Eucaryotic calls, features of, 9-20
Eug)eootds, 373. 379
Euglrnophycophyin. 373, 379
Etssftmofophyctphyte. 373n.
Eulrnphic.11on, 582, 888
Evapotranspiretton, 866
Excision repair. 237
Exergonic reaction. 172, 886
Exoenzyrne, 152. 686
Exogenous. 888
Exons, 256. 636
Exonocleus. 236, 886
Exospora, 96. 886
Exotharotic. 886
Exotoxins. 094-698. 723, 886

action of. 691
characteristics of. 694
classification of, 695
examplas of. 698
potency of, 894

Exponential phase. 886
Exlrechromaaornsl genetic clement, 247,

886
Exudate, 686
Eye, 679-680
Eyespot of .lgae. 174

F factor (fertility factor; aex factor). 243-244,888
F sex) pliut. 82
Facilitated diffusion. 198. 199
Facultative anaemobe, 109, 886
Facultative paychrophllas. 107
FAD (fiavin edrnler dtr,ucieotide), 378
Fastidious heterotropha. 103
Fastidious organism, 886
Fauna, 888
Feedback (end'product) inhibition, 164.586
Feedback (ersd'productl repmation, 168
Fermentation, 23.183-184. 888
Fermented foods, 635-636, 638-639
I'emredoxln. 102
Fertitln .labeleel antibody, 62
Fertility factor IF factor sex factor). 243-244. 866
Fibrtl. 686
Fltsriller bundles In protozoan cytoplasm, 394
Ftbrloolysln, 759.886
Filamentous. 866
Filler.

bacterIal, 631
bacteriological, 484-465. 487, 888

Filterability, tobacco rmioeeic virus and. 438
Filterable viruses. 437
Filtration. 484-465
Fimbmiae, 82, 886
Finliah. microbial Dora of, 620
Firullcutee. 12
FissIon. 016

binary. 838
Five-kingdom concept, II



Flagellates (Most1gophoro). 403. 405-109, 686
morphological forms of animalltka. 870. 871

FlagellIn. 78. 197. 886
fl.zellom. 088

of bacteria. 78-41, 597
aTraslge!nents of. 78
aitach,rwnt of, 79
hydrodynemica of, 79-80

periplasmlc. W. 895
of proto3oa. 398-399
rotation  of. 72

PlavIn adenine dinucieoilde (FAD), 178
Flsvtn mononucleotide (FMN), 176
Fiavivtnoaea, 829
Flevoprotetns, 176
Pleas and plague. 783-783
Ft., 608, 888
Fietctulo, 608. 888-887
Flora. 887
Fluctuation last, 231
Fluorescence, 887

of colonies of bacteria, 146
Fluorescence microscopy. 54. 55, 58. 64. 887
Fluorescent antibody technique. 15-56, 756. 757
fluoride and eyme inhibition. 16'
FMN (flavin rrtnnonucleolide), 178
Foliose. 887
Fon,iiea, 784, 887
Food(s):

algae as. 358-369
fennenlad. 605-636. 638-639
microbial spoilage of, 624, 821, 626
microbiological exasninstion of, 6215. 627. 628
microbiology of. 615-641
preservation of, 628-635

Food chain, 392
Food poisoning. 632. 633, 687
Food web in absilow estuary. 588
Food yeasts, 656
Foodhorno Infections. 778-777
Foodborne iniovicailon,, 774-776
Foot.and'mo,sth disease vaccine, 848
Foot-and-mouth disease virus, 827-828
Foraniinlfertns. 408. 410
Forinaidatsyde, 501, 507
Fonrmiln. 887
Forssmam. antigens, 758. 887
Foessnian reaction. 723
Fractional stesiliraiion (tyndallizalion). 477-478.

887. 901
Fragmentation in bacteria. 216
Free-energy charge. 172-174
Freeze-drying (tyophilization). 479-460. 891

preservation by. 145-542
Fraexa-etcising. 62
Fret test, 887
Fnslling bodies. 107. 887
Fruits, microbial flora of. 829-620
Foisetutee. VI
Fruticose. 887
Fulminating infection. 887
Fungi. 12-13, 333-383. 887

clasiification of.345-348. 347
cultivation of, 344-345

diseasea caused by. 851-857
immune response to. 873
therapeutic drugs for. 874-875

distinguishing characteristics of, 334-335
finding bodies of, 343
imperfect. 889
impedance of, 334
as Intent parasites. 362-363
morphology of. 335-337
and nemstodea. 362
physiology of. 344
seproducilon in. 337-343

asexual, 337. 338, 339
sexual. 339-340. 341-343

in toil. 548-547
spores of: asexual, 337, 338, 339

iexssal. 340-341, 342. 341
(See otso Molds: 'Yeasts)

Fungicide. 887
Furezolidon.. 530
P.I.M. 530
Fusiforro, 867

Galls, 818-819
Gesnetangla, 339, 356. 887
Gametes. in, 887

betnogamous. 375
iaogamossa, 375

Gesnetogarny, 402
Gamma globulin, 887
Geninis rays. 482-483. 487
Gas chmmatngtaph. 887
Gas gangrene, 812-813
Gas vacuole,. 93
Cesenssa antimicrobial egenil. 502-50.
Geatroentertiia. 687

Snlmoneilo, 799
Gelatin, 687
Gelaiin.se. 887
Gene(s). 230. 887

re3ulation amsd'axpression of activity of, 353-
234. 255-256

regulator. 167. 897
structural. 187

Generation lime, 887
of bacteria. 120, 121

Genetic code, 221
Genetic engineering, 34. 258-257,646-647

benefits from. 648-649
and nitrogen ovation. 561-562
potantiai problems of, 649

Genetic relatedness, 43-45
Geniial herpes. 841

epidemiology of. 778
Genitousirsary tract, normal microbial flora of.

684-685
Genorno. 887
Genotype. 228-229, 887
Ceisoiypic changes. 210-240
Genui. 42, 887
Geothermal vents, 577
Germ, 887
Genn sporangium. 358
Germ theory of dieease, 24-25
Germfree animals. 674-076
Germfree equipment, 675
Germicide (miczobictde). 490. 887
Giardiasis. 671472. 8*7
Gingiva. 887
Gliding motility, 641. 887
Globulin. 887
Giomenaionepisrltis. acute. 809
Glucan, 887
Glucose. 887

and energy production, 179-185
Glucose effect. 568
L.Glutamic acid production, 653-654
Gluiaraldabyde. 501-502, 507

'Glycogen 687
Glycolysis. 280. 282. 867
Glyoxylai. cycle, 190-191. 887-888
Gno4obirfic life. 075, 888
Coigi apparatus, 394, 888
Gonidium. 888
Gonorrhea. 796-797

epidemiology at 777-775
Grecilicute,. 12
Gtsan.negative bacteeia. 262-283. 284-283, 888
Grans-negativs eubacteda, cell walls of. 87-83
Crsm.poaitiva bacteria. 285-288. 287-298. 888
Gram-positive e,sbacteria. neli wells of, 85. W.

87
Gram-positive niamentoti. bacteria of complex

morphology. 320-321. 322-329
Gram slain. 66-87. 888
Grarrs'variable reactIon. 87
Grasnicidln, 524
Graznlctdlnc. $25
Granules. matsclsromaitc, 93. 888, 902

Grsnuioais vinssaa, 848
Green olives, 639
Gregorinirs, 104
GrI.eofulvlo, 527
Groundwater. 571, 888
Group translocatlon. 598. '99-200
Growth curve. 888
Guanirse. 220, 888
Guamieei bodies. 459.838, No
Gullet. 411
Gumrnas. 79'
Guoimoais. 819
Gysisnossycofo. 316
Gyrra, 577 375

II antigen. 888
Habitat. 888
Halogens. 494-4515
Hatopbiea, 888

extreme. 317-318
Hanging-drop technique. 84-65, 888
Hapiold. 355, 888
Haptans, 720. 885
Haptocysts, 397
ttaustorla. 362, 387, 888
Heavy metals and their compounds, 497-498
Mel.. cells, 456. 888
Helical, 688
Heliozoaaa. 408

ltemagglutinaiion inhibition iesi, 752
tlamaaglutination test. 751-752
Hamagglutinin, 685
Hams. 179
Hemoglobin, 888
Hemolytln. 895, 782, 888
Hemolysie. 888
n-Hemolyais. 288
-Hemolyals. 288. 882

Hemonhage, 699. 688
HEPA (l,igb .dtctency particulate air) filters. 485.

non-A. non. B. 845
type A. 844-645
type 0. 845

Hepatitis viruses. 844-845
Herbicides, degradation of. 586-567
Had immunity. 789
Herpea simplex virus:

replication of. 448-449
type I (tSV.l). 84-è4l
type 2 (llSV-2). 841

Herpes rosier, (ahinslas), 841
fferpesvlrtdoe. 451, 152. 481. 640-842
Heepesvir,sa. 138
Heterocysts. 305, 307. 888
Heteroduplex formation. 44
Heterofenseneative bacteria. 585
Heterogemy, 885
Hete.o&sryon. 888
Heteroloous, 886
Heteropoiy,accbartdes. 83
Heterothatlic. 888
Heteroteopha. 100, 103, 888-889

cultivation 0!. 503
fastidious, 103

Hfr high-frequency recombination) atralna. 344-
247

High.efflciency particulat, air (SIEPA) Altars. 485,
486,407

High.ensrgy-trnafer compound.. 174
High-frequency r.coeeblnatlon (Hfr) atTains, 244-

247
Hlatamin,. 700
Histincyte, 889
Hiatopla.mnslt. 858
Holdfaat, 312. 889
Hoicessayme, IS), 889
Hornolamnantatly. bacteria. 583
Homografl. 889
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Ilomologoua. 889
Homopo!y.scciinidea. 83
Homotballic. 889
Host. 889

compromised. 883
normal microbial Don of human. 073-635

dIst,ibutton of, Na
rol, of. in Infectious dIsc..... 768-769

Hod-microbe interactIons. 087-701
Hcst•pareslte rtktionsl.lps, 704
Hot.eiotoven. 188
Hot'elr eteolilzstion, 470
Human T'wlI leukemia viruses IHTLVi). 843-844
Humeral immunity. 889
Humus. 545. 089
Hyaluronldase. 699 889
HybridIzation. 889
Hybridosnas, 662, 728. 730, 889
Hydrogen bond, In DNA. 211
Hydrogen peroxide. 109-110. 100
Hydrolasas. 158
Hydrologic cycle. 570, 089
Hydrolysis. 889
Hydrostatic pressurt;

Of aquatic envlrorunent, 571-572
and growth of bacterIa. 113

Hydrothermal "vents,' life around. 542
Hydroxyl radicals. 109-110
Hyperpn.sltism. 302
Hypersensllivity, 730-139. 889
Hypeosensilivity reactIons. 127
llyphae, 70, 336-337. 889

form. of. 336,337
Hyphochrytridiomyceles. 340
Hypochlorite.. 495

Icoushedron. 440-441. 889
IOU (5-todo. 2 .deoxyurldlna). 528-529. 859
Ig (see lsnmunoglnblns)
lnunobllized enzyme technology, 601
lmmune'conlplex .mediated hypersensitIvity. 739
Immune response. 710-730

assays and applications of. 741-702
to fungal and protozoan dIseases, 873

Immune serum. 680
Immune system, anatomy and development of.

730. 731
Immunity. 20-28. 889

acquired apeclfic. 118, 719
lI .snadt,ted, 730
Measurement of. 758.710

'merd, 769
passIve. 894

Immunity operon. 431
Immunity repressor. 431
ImmunIzation. 889

biologics for. 682
Ininounodoflciency disease,. 705, 733-734

See also ,&lDS)
lmmunodlffusion:

one- and two-dlrnenslonsi, 745-740
singl, radial, 746

Immunoelectrophoreals, 748-717. 689
rocket. 747, 746

Imsnunofluooescence, 55-5
linmunogeniclty. 069
tonmunoglobutlns (Ill. 723-725. 889

characterletica of, 724
properties of, 720
A (IgA). 725. 720
D (lgD), 725, 728-727
E (IgE), 725. 727
G (lgG), 725
M (1gM). 725. 720

Immunology, 718
Immunotherapy, 782
Imperfect fungi, 089
Impetigo conteglotum. 809
lsnpinement. 889
lMVlC r.actlons. 597. 889
In situ. ago
In vItro, 890

112

In vlvo. 890
In vivo ices.. 762
InactIvate. 889
Incineretlon, 478, 479, 480
Inclusion bodies. 458-150. 889
Incubation. 889
Incubation period. 889
Indicatdr. 889
Individual assistance. 705
Induced enzyme, 889
Inducer. 108
Induction, 889

of enzyme synthesis, 108, 885
apontsneotis. 431

Industrial microbiology, 013-868
Infectioois, 087-701. 889

of blood. 693
events In, following penetratIon. 691-893
of lymphatic system. 692-693
types of. 889
wound, 779

Infectious. 689
Infectious diseases:

epidemiology of. 704-785
role of host in, 766-769

Infectious dust. 770-771
Infectious msisieooe, 247
Inflammation, 889
Inflammatory response, 710
Influenza. 031

epidemiology of. 771-772
pandemics of, 773

Influenza vIrus. 442
Inheritance. 227-220
Inhibition. 089-890

competitive. 200. 083
feedback (end-product), 1041 880

J
oncompstitive. 180
ation site. 220

Inoculttloft. 890
Inoculum. 890
Inovfridoe, 422. 452
Insects:

bacterial pathogen. of. 820-021
tireI pathogens of, 847, 848

Insulin, bacterial production of, 654-655
Intercellular. 090
interfeclel tensIons, 483-484
lnteofaoon. 458. 528. 714. 7)5,716. sgo
Intestinal tract, normal microbial flor, of, 082-684
lntrsallulsi. 890
Intrscutanr,oua tests. 700, 755, 782
Introns. 256. 090
Invettue, 690
Iodine. 494-495. '507
5-Iodo-2-deoxyurldlne (WU), 528-529, 889
lodophore, 494-495, 090
Ionizing radiation. 461
Iridescent A.. 848
Irish most, 369
Iron bacteria, got
from cheletor.. microbial. 700-I0-
Irrltgbility, 4
Irritability response. 409
I.oentlbody. 890
Isoenttgen (alloentigen). 721, 890
lsoenzymosisoeymes), 156, aeo
Isogornetes. 402
Isogreft, 891
Isomereses. 156
Isoolazid (isonicoilnic acid hydrazlde), 530. 890
tectonic. 690
isotope, 890

Hello test, 890
Hal. ezer. NO
Saraniycin. 523
Keoyoggrny. 339, 690
K.ryotype, 890
Keith, 619
lcineiofrogsninophoreo. 405
Klnetoplasi, 406

Kineioplostido. 406
KIn*eoenes fblephacoplast.l. 394. 400
Klona test, 890
Hod,. postulates. 25, 890
Icsrbs cycle 800
Kohl. 800
Kotula. 639
Kurt., 460

Laboratory techniques, 25-26
L.obyrinthonsorpho. 401
Ic lltcio.e) operon. 251, 255-256
Lachrymal fluid, 890
Lactic acid production, 649-652
Lactobaciltue. 292, 293

medium for. 504
t.sctofeorin. 701. 708
Lectoee. 890
Lag phase. 090
Lakes. 'on.J regions of 581-582
laminar airflow system, 405. 488, 690
IsnceMid groups. 288-280. 890
Las.. fever. 834. 835
Latent. 890
Lattice hypothesIs. 742-743
Lever. 309
L.Des 890
Inching of tow-grade ores. 804
Leghimoglobin. 209, 690
Leglootelicceoo, 208-270
Legionslloats, 703-794
LeI,hmanissls, 808
Leptospiroceae. 264
Leukemlas. 400
t,eutdin. 695. 890
Leuttocytea. 709. 890
Leultocytoria. 890
Leukopenle,'690
Levivirldoe, 422
LIchens, 302. 384-307, 090

chemical interaction of, 307
morphology of, 385-388
reproduction of, sad-so,
symbiotic nature of, 387

(ife, origin of, 15, 16
)Agand. 890
t4gsses, 156
Light and aquatic environment. 572
Limnetic anne. 581
Llmnology, 581, aDO-Sot
Linkage maps, 245
fslpaata. 188, 591
LIpid(s). 091

catabolism of. 188, 389
lipid A, 87
Llpolyildenzyrne. 891
Llpopolyeaccharlde. 891
Liquefection. 891
Liquid-nitrogen pre.en'atloor of cultures, 142.

243
Usteroel.. 014
Unit. 891
Littsotrophs. 99, 891
Litmus, 091
Littoral zone, 581
Locus, 891
Logarithmic phase. 891
Lophoirtchou.. 091
Lorica of protozoa. 390
Lumen, 891
Lyases, 256
Lymph, 891
Lymph nodes. 891
Lymphatic system. lnlon of. 892-693
Lymphoblasta, 711
Lymphocyte:

8,752. 732-733
T. 730, 711. 732-733

Lymphocyte activation, 733
Lymphocytosii, 891
Lymphoktn.s, 714, 710
Lymphoma,. 4an



Lyophilization (freezadrying). 479-480. 891
preaarvsllon by. 143-142

Lysili. 891
t..Lyiine production. 053
Lysis, 891
Lysogenlc bacteria, 248. 091
Lysogenic conversion, 433, 895
Lysogeny. 430-431. 432-433. 891

machaslarnof. 431-432
medical aspects of. 433

Lyioouial ilroteases, 446
Lysoeomes, 710, 691
Lysozyrne. 87, 706, 891
Lytic phsge, 417. 691

M proteins, 892
Macsoildes. 524
Maao,noleâsles, synthesis of. 203-208
Maaopheée(a), 709. 710-711. 891

functions of. 714
Macrophags activating factor. 817
Macrocopic. 891
Magnetosomes, 81, 891
Mngsetotax's. 81, 091
Magnificallon, 53
Maize chlorollc dwarf virus group. 453
MalarIa, 880, 862, 803-868

epidemlologiml assessment of. 867
quinine mid. 511
reported cases of, 886

Maltese. 891
Maltose, 891
Mssek'. disease virus. 840
Marine. 891
Marine sedlmenls. 590-591
Mast celIa. 716. 727
Mrsrlgoniycoin. 348
Mosrigophom (flagellates), 403, 405-409, 886

morphological forms of anirnallike, 870, 875
Measles (nibeola), 832

reported cat., of, 833
Meats, microbial Some of. 819
Medium (medIa), 99, 891

assay, 108
bacteriological, 103-108
for characterization of bacteria. 106
choice of. 113
differential. los
for enumeration of batten, 100
Ingredients of, los
for iaolatlng nitrifying bacteria, 556
maintenance. IN
preparation of. 100
praratitaced. isl
aelectiyt, 105
solid and semisolid. 100
types of, 101-105

Melosis, 891
Membrane filler. 484-485. 487. 891
Membrane-fillet technique for bacteriological

examination of wier. 599. 800. 801
Memory cell. 731. 732
Mendosicutea. 12
Mrninges, 895
Meningitis. snanlngococcal. 796
Mercurial agents. 507
Meitury. 197 -
Merozoitea. 864
Merotygote. 240
Mesophilsa, 508. 891
Meaoaonies. 92, 691

and DNA segregailon Into daughter cells. 128
Mitaenger MA C. mMA)
Metabolic pathway. 891
MetabolIsm. 39,171. 691
Metabolite. 891
Metacluomatic granules, 93 688
Metastasis. 892
Metazoe. 892
Methanogenic bacteria. 316, 317, 893
Metbicillln. 556, 529
Methylocoaoceoe, 289

Miçroa.rophllic bacteria. 109, 692
Microbe, 592
Microbial diseases, discovery of causative egenia

of. 30
Microbial flora, normal 673-085

characteristics of organisms in. 670-877
diatribulion and occurrence of, 677-885
originsof, 673-674

Microbial spoilage of food, 024, 625. 026
Microbiological examination of food, 820. 027.

629
Microbiological stairs, 05-68
Microbiology, 892

argilcultursi. industrial. and food. 31
(See also Industrial. below

analytical, 666-887. 668
applied areas of, 15. Id,
aquatIc. 569-591
of domestic water and waslrwater. 593410
Of foods. 618-641
history of. 18-34

chronology of events in, 32-33
industrial. 043468
medical, 28-30
and raining, 664
Petroleum, 663-684
Scales of. 3-is
and society, 34
of toil. 543-507

Microblnta, 892
normal, 873

Mlaocep'ui., 82
Microcoococaoe, 287
Mlcrocysta. 892
Micromanipulaior techniques, 139, 140, 892
Mlciornetsr, 692
Microosganlanss. 3. 892

anugenic characlertitics of, 30. 39-40
aquatic. 575-577. 581-586

techniques for study of, $77-578. 579-580.
561

baropblliv. 572-572
benthlc. 576, 585-588
bioengineertng of, for Industrial purposes, 648-

647. 848-649
clsanctenlaiics of, 14, 36-41
chemical characterislice of. 36
classification of. 41-15
control of: by chemical aenlr. 468-507

by chemotheespeulic agents. 110-538
fundamentals of, 4139-474
by physical agents, 469-485, 486-467

cultural characteristics of. 38-39
distribution of, in nature. IS
ecological charrclrrlslics of, 41
I. estuaries. 582-583. 587
as food. 630-637. 840-641
genetic characteristics of, 36. 40
groups of, 12-15
identification of, 47
and induairy, 644-846
In isles and ponds. 581-582
life processes of, 64
metabolic characteristics of,. 38. 39
microscojilcexamlnation of. 50-86
moephrjlngtcal feature, of. 13,18
nomenclature of. 45-47
normal floe, of, in human host. 673-885
oppoetunletic, 850, 894
pathogenicity of, 40-41
place ofi In Living world. B. 10-l2
in plankton. 564-585
restatancse of, 472. 473
of soil, 545-546. 547-548

blogeocHemlcsi role of, 553
interactions among. 548-553

I. streams. 582
Microscope. 50. 55

electron. 50, 58
history of. 19-21
Imaging systems of. 58
taeuwirehoack, 20

Mlcroacopy (see specific types of microscopy, for
example: Bright-field mIcroscopy: Electron
microscopy)

Mlcrosporo. 404
Mlcroaporidlo, spore of, 406
Microtosne, 693
Microtubules, 394. 802
Microviridne, 422
Migration Inhibition factor (Ml?). 730
Milk:

biochemical types of bacteria in, 820, 822. 822
microbial spoIlage of. 624-825
p.steusrizattnn of. 830-631
pathogenic types of bacteria In, 023-034
sterilization of. 031
teo,perature'characterlstic types of bacteria so.

621. 623
Mloetallzatlon. 553, 892
MinIcell. 892
Mining, microbiology and. 664
Mitochondrion. 892
Mitoala. 892
Mlxotropba. 892
MW (minimum lethal doe.). 892
Modification, 892
Modulator. 892
MoIety, 692
Moist beet. 470-478. 488
Molds. 335. 692

characteristics; of, 14
Industrial uses of, Na. 658-861

Molecular biology. 33'34
Molecular genetics, central dogma of. 218
Molllcures, 282
Monaco. 11
Monlliasis. 850
Monoclonal antibodies. 862. 727-728. 730. 892

productipn on. 728, 720
Monocytes, 710. 731
Monoecious(bisexual) plants. 375
Mononuclsotide. 892
MonosaccharIde, 892
Monotrlchoui. 692
Mordant, 892
Morphogar.esis. 892
Morphology, 892
Mnaqultoe and yellow fever. 784-785
Mouth, nornlai nslcrobial flora of. 681-682
MFN (moat probable number). 892
n1RNA (messenger ISNAI. 220. 691-192

Inc operon and. 254, 255-256
of vIruses. 450-451

Mucocysts. 397
Mumps, 832-833

reported cases of. 833
Murein (see Peptidtglycan)
Mutation. 235-236. 692
Mutant, 230, 692

See also Bacterial mutants)
Mutation. 230. 892

deletion. 234
framsahlft. 234-235
Induced. 235
insertion, 234
mia,ensa. 234
neutl. 234
nonsense, 234

srience of. 235-236
point. 234

transitIon-type. 234.
rate of. 237
repair of. 236-337
N.. 239
types of, 234-235

Mutualistn, 390-393, 540. 873, ON
Mycelilm. 13. 320. 892

aerlil. Zoo, 297
of mold Otallus, 335-337
substrate. 296-297

Mycobactsrls, 296
Mycollc adds. 892-893

In cell walls of Gram-positIve eubacteria. 68-87
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Mycology. 334. 893
Mycophage. 693
Mycopluioa(e), 91. 281-262. 446, 893
Mycoplo.sn,c.iocaoe, 283
Mycoplo.moloie.. 282
Myconhizas. 363. 893
My.. systemic. 853-655, 856-838,

893
Mycotoxin, 593
Myonemes. 394
Myoviridoe. 422
Myxamoeha, 893
Myxobocrerolas. 307
Myxomycefsa, 346

life cycle of, 319
Myxoepee, 893
Myxosporldlo, 405
Mvlozoo, 404

NAb (nlartinarnlde adenine dlnucleotide). 178.
893

NADP (nicolinamide edeestne dinuclaotida
phosphite), 178

Naked virion, 693
Nalidixic acid, 830
Nanometer. 891
Nasopharynx. 893
Natural I.ltl6r INK) calls. 714
Natural resistance. 703-706
Negative rtainIT4. 61
Negri bodice. 459. 636. 853
Nersrerloceoa. 270
Nematode., 362. 893
Neornycln, 523
Neoplasm. 893
Neothra'nyclrt, 529
Neuramtnideee, 690
Neuroroxin, 695. 893
NeutralIsm, 549. 693
Nicotinanaide adenine dlnuclecAida (NAD). 176.

893
f4lcotinamide edunine dtnucteoiide pho,ph.ie

(NADP), 178
Nitrate reduction, 557, 893
Nitriftcation, 555-557. 893
Nitrobocleroceoe. 313-321
Nitzofutan,, 529-530, 693
Nitrofurantoln, 530
Nltrofurezone, 530
Nitrogen, requirement for. 100
Nitrogen cycle, 555-354, 555-562
Nitrogen Axailon, 557-561, 893

nonsyniblotk. 559
recombInant DNA end. 561-582
symbiotic, 559. 560. 582

Nitrogoneso, 556-559
NItrogenous, 693
NX (natural killer) cells. 711
Nocardioforins, 298-298
Nomenclature, 8, 45-47, 893
Nonionic detergents, 499
Nonsepeate, 893
Noeocornial diseases. 771. 793, 803
Nuclear equivelent (nucleold). 94, 893
Nuclear materiel of bacteria, 93-94
Nucleic acid, 893

Of bar.tertophages. 419. 420. 121
of viruses. 143. 441, 15

Nucleocapeld, 440
Nucleoid (nuclei, equivalent). 95, 893
Nucleolus, 893
Nuclroproleln. 893
Nucleoside, 213. 393
Nucleotide. 209, 220. 693

blo.yntbeela of, 214
Nucleus, 893
Null cells (lyinphocyias). 714, 732
Numerical aperture. 52-53
Numerical taxonomy, 42-13, 693
Nyatatin. 521. 527

o antigens, 87-69. 893
Objective, 893
914

Ocean'
fertility of. 588-589
(See also Aquatic envlronsnenl)

Ocular micrometer, 893
Oldiura (arthrospesra). 337, 339, 880, 893
Okazaki fragment.. 237, 893
011godynamic actIon. 693
OUgo ymenophoroo. 105
Ogenos, 463
Oncology, 893
Oncovlrince, 451
Ooycbotnycoiia. 555
Ooga,ny, 375. 893
Oogoniuin, 339, 313. 893
Ookleiete. 402, 894
Oomycetas, 346
Ooeperes. 343
Ooepo.es. C. 313. 894
Opollnoto, 4 
Operator, 167, 594
Opeton, 167, 894

if
unIty. 431
251. 255-256

Opines, 818
Opportunlslio mIcroorganIsm. 850. 694
Op%onlns. 711. 894
Oral groove of ciliate,, 398
Orbivirusea. 837
Order, 894
Organalle. 894
Organic ce,rbots compound degradation, 58-563
Orgenotroph. N. 894
Orihorr1xovlridoe, 451, 152, 831
Oethcels, 893
Oi.notic pressure, 480. 894

and food ptuen'etlos, 633-834
Ovum, 575. 894
Oxidant (oxidising agent), 176
Oxidase. 894
Oxidasa test. 894
OxidatIon, 176. 691

sequence of, 179
fl-oxidation. 188
Oxidation poid., 610
Oxidation-reduction potential, 694
Oxidation-reduction reactions. 176-177
Oxidative phosphorylation. 277. 894
Oxidizing agent (oxidant). 178
Oxidoreductasee, 256
Oxygen:

requirement for. 100
singlet. 110

Oxygen toxicity. 109-110

PABA (p-asnlnnbenzoic acid), 524
Painted surface,, deterioration of, 665-046
Palisade arrangement. 894
Pelmellold, 380, 381, 894
Pandemic. 694
PepsIn, 694
Paper. delerioration of. 885
Pepilionmvinraea. 812
Popovoviridor, 452, 452, 461, 842
Paralnfluenza vIrus. 136. 831-832
Paramecium. 894
Poromyxoviridne, 151, 452, 531-833
Peresile. 262, 334, 894

obligate. 103. 392
ParasItism. 552-553. 894
Peraeporal body. 821
Pamnt.nl. 894
Porvovirldae. 131, 452. 842-843
Petchen bodies, 459. 594
Passive diffusion. 397. 19$. 199
Passive sensuality. 894
Posteureboceoe. 274-275
PasteuriUan. 23. 476, 630-631. 894

radiation. 634-635
Pathogen(a). 262. 894

eirbonle transmission of. 769-770. 771-773
arthropod.bon,e transmission of, 779, 700-781.

762-785
blood tranamiseton of. 775
direct contact transmission of. 777-779

Pethogenla) (Care.):
foodbonie transmissIon of. 774-777
waterboroe transmission of. 774

Pathogenic. 894
Pathogenicity. 40-41, 688
Pathways, chemical, 152
PCP (pentachlon,phanol), degradation of. 566
Pee enation mosaic virus group. 453
Pebrine, 31. 25. 894
Pedovlrldae. 422
PellIcle, 398, 894
Penicillin, 517-519, 894

discovery and development or. 468. 514
production of. 558-859, 880
etnsctuss of. SIB

Peniachlorophenol (PCt'i. degradation of. 368
Renton, 419
Pentose, 894
Pentosa phosphate pathway . 180-082
PepsIn. 894
PeptIdase, 894
Peptide, 894
Pepildoglycan (nsurein), 85. 692,894

in Gram-positive ftlamentorrs bacteria. 321
rtnscture of. 203-204, 205
synthesis of. 209

Psptldoglycen precursor, activation of, 204.
205

Pap(one. 604
Pep1001zation, 894
Per W. 895
Perfect fungi, 891
Periphytes, 573,894-895
Periplasmlc flagella, 80. 895
Panipiasmic space, 67. 895
Poriplast. 371. 695
Perisialsia, e95
Perlsiomo. 396
Perithecium larcocarpl. 343. 805
Perlirlchous, 895
PonlIeshilily. 895
Perintase. 199. 895
Petoxldasa, 110. 691
Pertussi, 1whoopin, cough). 795-798

reported cases of, by age. 767
PesticIdes, degradation of, 568-567
Petroff-Heorser counting chamber. 125
Petroleum microbiology, 663-684
pH, 895

oi.aquattc environment, 576
and bacterial growth, 112-113
and enzyme activity, ISO
and enzyme ronaatIon, 181
and protozoa, 390

Phosophycophyto. 373, 377
Ptsage(a) Ieee Bacteriophage(s)]
Phage'iyping, 768
Phagocyte, 605
Phagocytoais, 26, 29, 709-714

mechanism of. 711-712, 713-714
Phagolyscaome, 712-713
Phegosoms. 712
Phegovar, 768. 895
Pharyngili,. etreptococcel. 808-609
Phase-contrast microscopy, 58-57, 84
PER poly-fl'hydroxybutyrete) granules. 93, 896
Pheerthiclllin, 518.519
Phenatic. 895
Phenol. 493. 192, 493, 307

micrclrtcidal action of, 193
Phenol-coefficient technIque. 492. 505, 507, 805
flleh1ptype, 228-229,895
Phal.otyptc change, due to envlronm.ntai

alterations. 229-230
Ptso.pbaiaaM,
Phoephatasa test. 631. 595
Pl,oephodieeter linkages in DNA. 210
Phoaphoenolpynsveie.dtpendent togas-

phosphotrandersae system. 199
Pheaphoglycerides, ON
PhotpholtpIda in cytoplasmic membranes, 89. 90
Phoaphoric cId. 210
Phosphorus, requirement for, 100



Pbeaphory.atlon. 395
(See also Photophoepho,yieiinrsj

Photoe$otroph, 895
Plaotoiithoirophs. 304. 895
Photolyele, 192, BOB
Photons, 480
Phoeoorgaootxophs. 303, 895
Plaotophoaphoryli,tion, 895

cyclic, 592
noncycllc. 192-193

Pttotonacuvation, 236. 895
Plloioaynthesis. BOB

energy produced by. '91-193
Photolssi,. 82. 895
Photoixopha, 99. 101.895
Pllycobilins thilopsotelns). 306. 373-374, 895
Plsycabllisosorne., 895
Phycology, 365. 69,
Phylogetwrtic classIficatIon, 45
Phylogeny. 895
Phylum, 895
Physics! cleaning, 487
Phyeiotogicai adaptations, 230
Physiology, 895
Phytoflegeliates 575. 895
Plsytornastigophoreo, 403
Phytoplankton, 366, 575. 576. 895

growth of. 577
Pickles, 938. 639
Pfcoroovlddoe, 453, 452, 825-828
Pilus (flrrnbfta), 82. 695

F (sex!, 82
Pinocytoal,, 396. 898
Piropiasmio, 401
Plague, 600-801

epidemiology of. 782-763
reported cases of, 786

Plankton. 366, 584-585. 896
(Sn also Phytoplankion; Zooplankion)

Plontoe. H
Plants:

bacterial pathogen. of. 838-820
viral peibogena of. 845-847

Plaque;
dental, 882. 8154
fanned after bacterial lysis by beciartophage,,

430
Plaque essay for vIruses, 458
Pleams, 882
Plasma cells. 709, 711
Plasma membrane, 696
Plasmaleroma, 396. 896
Pioamoviridoe. 422
Plasmids, 40, 247, 695
Plantain. 699-700. 896
Plasrrtodesmasa end virton transfer, 458
Piasmodloplrommyceaes, 348
Piasmogamy, 339. 898
Plasniolynls, 480, 896
Plasmopeysis. 480
Plastid. 896
Plate coisnts, standard, 598
Plnornorphism, 896
Ptseumoty.ln 0. 810
Polar. 896
PoliomyelliIa. 82527

reported cases of. 828
PoliovInas. 438. 825-827
PollutIon. 615-818

odies, 521-522, 896
viissea. 847-848, 890
qrbutyrate (P148) grenulee. 93. 896

rotyr000pnonucsear grsnlalrcynsa. 710, 735
Polymyxins. 521
Polyoroavtnrees, 842
Polypeptide chain. 219, 896
Polyuc,haddes, Be. 896
Polysomee, 224. 225. 896
PorOus, 88. 896
Porter protein, 199
Potable, 896

Potato yin's X. 430
Pttuilry. microbial flor, of, 819
Pour-plate technIque. 238-139
Pogvlridoe. 'SI. 452. 831838
P6l,O. 898
Ptausnits-Kostnar antibodies, 896
Precipitin. 898
Ptgcipitfn test. 742. 743-745, 746-748
Plecuesor activatIon. 584
Ptedsiioe. 896
Primary producer,. 367. 588
Primary treatnieni, an
Primer for initiation of DNA repllcstio4, 218
Prlons. 459
Proco,yotee, 12
Procaryotes. 332, 896
Peocaryotic cells, featorea of. 9-30
Prechiosophytes, 307
Plofundil zone. 581-582
Progarnetangle, 356
Promoter, 220. 896
Prontosil, 513
Properdin pathway. 708-709
Ptophage, 248, 431. BOB

DNA replication of. 432. 433
Pmptlylaxie. 890
fl'Propiolectone, 504, 507
Prostheca, 84. 85. 896
Protein, 898

binding. 201
building blocks of, 235-220
catsbolism of. 288-189
and cytoplasmic membrane, 96-91
primary structure of. 219
quaternasy, structure of, 220
regulatory. 163. 184
secondary atnsceure of. 220
single'cell, 836-637. 640-641, 898
tertiary structure of, 220
of ylnr,es, 445

Protein A. 700
Protein synthesis, 222-225
Proteins,., 896
Ploteolysia, 554-555
Ptoteoiyli, 896
Protisio. 8. 11,332.698
I'lotomrn, 418
Plolonmct(va force, 196, 197.896
Protoplasm. 4, 896
Ptotoplast. 91, 698

Gram staining and, 67
Protoiroph, 896
Protozoa, 12, 389-413. 896

Monti, fission in. 399. 400, 403
budding in, 403-402
characteristics of. 34
cissstflcstion of. 403-405
cysts Oft 390. 391, 397
c3lopitgn of. 394
diseases caused by. 857-881

epidemiological data on, 831
immune response to 873
therapeutic drugs for. 874-875
transmitted by asthropods. 780

ecology of. 390-393
feeding structure, of, 396-397
flagetle and cilia of. 398-399
fnee'living. 390-391
bolozotc. 390
importance of. 392-393
intracellular structures of. 393-396
locomotor organalles of. 398-399
morphology of, 393-399
multiple fission in, 401
nucleus of. 394-396
occunerica of. 390
parasitic, 390. 392
in plankton, 574
plasmalemsisa of. 396
protective structures of, 397-398
regeneration In, 402-403
teprodudtlon of. 399-403
'l. 399-402
sexual, 402

Protozoa (Co.(.)
in soil, 547-548
symbiotIc. 390-392
tsoptitc forms of. 390

Protozooiogy. 389
Provinea. 481
Pseudornembrunous colitis. 814
Peeudornonodoceoe, 267-268
Poeudomurein. 85, 336
Pseudopodium, 398. 408, 4C9. 896
Psitiacoale. 803
Peychrophllee. 107-188. 895-597

facultative, 107
Peychrolroph. 107, 597
Ptomaine. 897
Puerper.t fever. 809-810
Pure culture laee_Cuttura(e). pore)
Pus. 897
Putrefaction, 897
Pycnidium. 343, 897
Pyenle, 897
Pyocins. 247. 897
Pyocysna,e. $13
Pyogenic, 897
Pyrrnoid,, 379. 897
Pyrogr, 897
Pyrvlgenicity. 699
Pyrruphycophylo, 373. 384

Quaterriery ectmonlum compound,. 499. 500. 501.
507

bactericidal conceniretlona of. 500
Qeellung reaction, 758-757, 897
Quinine, 511

If factor. 532
R plasmids, 247
Rabies. 897
Rabies vaccine. 27-26
Rabin virus. 830-837
Racist resistance. 705
Red [W energy:

germicidal effecitvrness of. 483
spectrum of. 480

Radiation. 480-483, 488-487
electron'beam (cathode rays). 483. 467
and food preservalion, 634-635
Ionizing. 481
telbel dose, of. 484

Radiation death dose. 635
RadIolmmunoersaya RiAsi. 753-754
Radioisotope. 697
tIDE (receptor'deflroying enzyme(. 597
Reactiorr(s):

endergonic, 172, 885
exargonic. 172. BOB

Reagin. 897
Recombinant(s), 242, 897
Recombinant DNA technology. 256-257. 561-562

614
Recombinaeion. 34. 240-245. 897
Red tides. 584
Reducing agent (reductant), 178
Reduction, 376, 897
Reduvtld bugs. 869
Reguletor gene. 167. 897
Regulatory proteIns, 583, 104
Rennet curd. 897
Renn1..07
Raovisidae. 455-453. 837
Reovlruaes, 837
Replica plating, 89?
Replication. 415, 897

of bacterlophagea, 423. 424. 425-429
of DNA. 212,215-218
aemiconservative, 214-255, 896
of vlrusea. 445-448. 449

Repression. 897
catabotiw i88-t69
end'produce (feedback), 168
Of enzyme synthesIs. 566-167

Repressor, 166-167
irramunity. 431
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Realataneta
cell types associated with. 709
Individual. 705
infrotlotsa. 247
of n11csoorganisnu, 472, 473
nature!, 703-706
racIal. 705
species. 703-704

Resolution. 897
limit of, 52. 53

Ra.o!vtng power, 51-53, 897
Respiration. 897

anaerobIc. 177. 189. 880
Rnptsatoey bunt. 733
Raspiratoty chain, 177. 178, 179, 897
Respiratory Md. normal microbial flora of. 680-

681
Restrtdlon andonuclasses. 646
Reetriction .nxymaa. 426
Reticulate body. 280-281, 697
Reticuloendotheltal eyatam. 897
Relortomonodido. 406
flotroviridoo, 451. 452. 461, 643-844
RelsovLruie,. 463
Reverse lrannlptase. 461, 697
Rh antIgen. 721-722
fllrandovicidoe. 455-453. 834-837
Rheumatic lever. 809
Rhlnovirtisea. 827
Rbizlnes. 365, 697
Rhlzobiooeoe. 269
RIIIZOi8. 355. 897-898
Rhiropodo, 404
Rhlzoephere, 548. 606
Rho factor. 221
Rhodophycophyio, 373. 375
Rhodosplrltloceae. 303
Rliodosplrlllolea, 301
R1,As (redioimmuooass.ys), 753-754
Riboflavin, 178-179
Rlbonuclease, amino acid lequenca of. 219
RIbonucleic acid (see RIM)
Rlhose. 230. 214
Ribosomal RNA(rRNA). 220, 898
Ribosomal RIM homology experIments, 45
Ribosomal RNA ollgonucleotide cataloging, 45, 48
Riboeomaa, 898

assembly of protein chain on. 223, 224, 225
of bacterIa. 92-93

RIckattsIs(e). 446. 898
Rickettsiaaoc, 278-279
Jtickeltslales, 277-280
Rlckettjieoe, 278
R1n8 teat. 745-746
Ringworm, 851.852, 853
RNA (ribonucleic acid), 896

messenger ieee mRNA)
Abnormal (r9NA). 20. 898
atnsctlsre of. 258. 214
trane8r (tRIM)m 22-223, 901
viral. 444-445,417

RNA polyptsaae, 808
Rocky Mountain a,aned fever, epidemiology of,

7M-7H
Roentgettjays (see Xreys)
Root'nodul. bacteria. 998
Rou.fort chise. 636.837
Roev1rurea. 4Th. 837
Rotten. 574
Rous pe.ma virus, 462
RPR tit. 896
dCJA (ribonosna] RIM), 220 898
Rubella. 829-830

reported cues of, 830
Rubellavitu.. 629-830
Rubeola tar Measles)
Ruman. 698

Robin vaccine. 826
Sbarolytic, 898
Salinity qf .quatic environment. 572-573
Salk v.cdlna. 826

916

Salmonelloats. 608
Salvanan. 511-512
Seedily. 888
Sanitary surveys, 595-598
Sânitirer. 490. 898
Slprephytes, 262. 334. 898
Soscodlno (amoebas) lee. Amoebae (Sercodinoll
Sarcoma. 460. 698
Sorromestlgophuro. 403
Sauerkraut. 830
Sausage, 639
Scanning electron mIcroscopy. 62-83
Schick los'. 615. 896
Schlzugony, 401. 898
Schlzonte, 884, 808
Schullz-Cbaflon teion. 698
Sciepie. 460
Sea, 583-588

(See also Aquatic environment)
Sedimentation. 807
Somlconsorvativo replication. 214-215. 898
Sepsis. 898
Sepiate, defined. 698
Septic teisIt. 605, 606. 898
Septicenti.. 693. 698

Solmonello, 709-800
Septum. 895

fonnailon of, 517. 518, 119
Serial dilution. 885, 808
SerologIcal reactions. 744
Serology. 898
Serotype, 898
Samovars. 767. 898
Serum. 882
Serum sIckness. 739
Sewage. 698

microbial degradation of. 654
Sewerage system, 898
Sex factor IF factor; fertility factor), 213-244. 686
Sex (I") plIlts. 62
Sexduction. 246. 247
Sexual reproduction. 898
Shadow-coating technique. 60
Sheaths. 83-81. 310-311. 698
Shell(s) of pio(Ozoe, 396
Shellfish, microbial (lore of. 620
Shellfish poisoning, 370
Shigelloala. 800
Shingles (herpes roster). 641
shock. 899
Shunt. 698
Sibromycin, 529
Sideroaspeocano, 355
Siderophorea, 700. 896
Sigmefactor. 221
Signal peptide. 90-91
Silica gel, 308
SIlver, 457, $07
Simlats virus 40 (SV40). 461. 482
Simple stain. 86. 898
Single'cell protein. 636-6371 640-641. 898
Singlet oxygen, 110
Skin. 678-679
Slim., 82
Slisne-lorsning bectsrla..80l
Slime layer. 698
SIC (eisepioiysin 0), 697-608,M
Slow virua(ea). 845
Slow virus diseases, 459-460
SLS (elreptolyein 51.608
Sludge. 607. 898
Sludge digestion. anaerobic. 611. 622. 653
Small intestine. 682-883
Smear.. 65-8, 898-899
Soil:

crumble structure of, 546
ecosystem of, 548
microbial flora of, 545-546, 547-518

biogeochemical role of. 555
Interactions among. 548-553

microbiology of. 543-587
physical chas.cteristica of. 514-545

Soredia. 366, 699
S.. 348
Sour cream. cultured, 638
Species, II. 899

type, 42, 901
Species resistance. 703-704
Spectropboeometer, 899
Sperunatiun.. 540, 375. 899
Spheroplastt, 01, 516, 899
Spirtilum, 74, 699
Splruchoetoceoo. 264
Spiroclroeialea. 264
Spirochetes. 262, 283. 264. 899

diseases caused by. 789-790. 791-792
morphology, of, 76. 77
motility of. 80

Spimplasmaa. 80
Spiroplosmufocaoe, 282
Sslrosomoceoo, 266
Spontaneous generation. 21. 22. 23, 890
Spontaneous induction, 431
Sporenglolma. 307, 899
Sporeogiophore. 323. 337, 899
Spoeangioaporea. 96.116.320. 337. ON
Spomangiusn, 320, 323, 337.899

$emt. 356
Spores. 135. 336,475,099

(Sea also Fungi. spore. on
Sportdlda. 899
Sporogenesis, 809
Sporophore. 899
Sporotrlchoals. 857
Sporozoa. 401, 410-411
Sporoaoeo, 404
Sporozoite, 402, 809
Sporulation. 95, 899
Spot direases, bacterial. 820
Spread-plate technique. 539
Stage micrometer. 899
Staining, microbiological. 65-68

differential. 66-68
Gram, 66-67
simple, W. 898

Stalk. 81. 899
Staphylococci. 899
Starter culture. 635, 899
Stationary phase. 899
Sleam. 486
Shunt Arnold. 478
Steam under pressure. 476-477
Stem cells. 699
Sienothermophilea. 108. 899
Sterlgmat., 343
Staitle, 899
Sterilization. 489. 899

cold. 481
fractional (tyndelt'rzation). 47-178. 887. 901
bot'air, 478

SteroId.999
Sterot. 899
Stipe. use of. 367-368
Stock.cullure collection. 139, 609
Stoturs. 356
Stomach. 682
Strains. 41,137, 899

type. 11, 001
Streak'plstr technique, 137-138, 899
Streams, 582
Streploboctli!. 809
Streplococci. 899
Straptokirsase, 699-700. 759. 899
Streptolyatn 0(SW). 607-698, 760
Siraptolyaln 5 (51,5). 698
Streplomycln.314, $22-523, 538
Structural gene, 899
Stylovirldne. 422
Subclinical. 899
Subcutaneous. 899
Substrate. 154.699
Subtennlnal, 609
Sulfadiazls.e. 528
Sulfsguanidine. 526



Sulfamerexlne. 526
Sulf,methazine. 526
Sulfantlamide. sik. 526
Sulfapyrtdine, 526
Sulfathlssole. 526
Sulfonamides. 513-513, 524. 528, egg

mode of actIon of. 527
Sulfur. requirement for. 100
Sulfur bacteria. 601-802
Sulfur cycle. 564. 565. 568
Supernste, 699
Superoxide dlsmutase. 510. 899-900
Superoxidecsdicsi, 109. 110
Suppuration. 900
Surface tensIon, 483-484. 900
Surfece water, 57a,571
Surfactsnts. 408-499
Suptibility. 900
5V40 (simian vIrus 40). 401. 462
S. .11.312312
Swimming goals. 002-603
Symbiont., microbial, of human skin. 678-679
Symbiosis, 549, 900
Synchronous growth. 990
Synergism. 900
Syngamy, 402
Synnernala. 328. 329. 000
Synthesis. 157
Synthetic detergents. 498-499
Synthetic medium. 900
Synirophlrm, 549. 900
Syphilis, 789-792, 900

epidemiology of. 778
primary. 789
Salvsrsan and, 511-512
secondary, 790-792
tertiary. 795
Waarersisertn lest for, 752-753. 902

Syaltmallcs. 900
Systemic, 900

T cells. 730. 735, 732-733
Taxis, 900
Tsxonnmic groups. 41-42
Taxonomy. 900

numerical. 42'43
TCA (tricasboxylicacid) cycle. 185, 166, 187. 901
Tpctiviridoe, 422
Tooth. normal flora of. 681-882
Telchoic acid, 66, 990
Temperate phages. 248. 427. 900
Temperature:

of aquatic envIronment, 511
end bacterial growth. 107-108, 472
and enzyme actIvily. 559
high: and control of microorganisms, 474-476

and rood preservation, 639-631
low-i and control of thicrooegantsms, 478-479

and food preaervaiion. 632-833
and protein.. 391

Temporal gradient, 900
Tenerlcutea. 12
Terminal dIsinfection. 900
Terminal! infection. 000
Tenarnycin. 537
Teat, 393, 396, 900
Tetsnua, 811-812. 900
Tetanus toxin. 698
Tetracycline., 523.900
Telrehyriro6lic actd (THFA). 524
Textiles. deterioration of. 685
Thsllo%rhyts, 900
ThaI tospore. 900
Thallu,, 334.
Theca. protozoan. 396
Thacal plate.. 384
Then peutic. 900
Therapeutic agents. 400
Thermal death point. 900
ThermaL death tIme, 475-416
Thermoecidophltes, 318
Thennndurlc. 900

Therrnoduric bacteria. 623
Thermolgblle 900
Thermophlle., 106, 900
Thennoatable, 900
THFA (tatrahydrofolic acId). 524
Thylatold,. 92.306,371.900
Thymin, 200. 23e, 900 -
Thymus, 730
Tick, and Rocky Mountain epoitad fever. 783
Tincture of iodine. 494
lOose. 900
Tier podia (athleto'a foot). 855
Tissue. 900	 -
Tissue culture, 454-456,W. 900
1642 (irtnsntlulbte mink encephalopathy). 460
Tobacco .noeaic N. (fl4V), 23: 436, 442. 848
Tobacco necrosis vIrus. 453

crystal of. 439
'l'obo rattle virus. W. 436
Togovlrtdoe, 455. 452. 829-830
Tomato ringspot virus, 438
Tomato spotted wilt virus group, 453
Tonayrnysin. 529
ToxemIa. 990
Toxlcyata, 397
Toxlgenicity, 695, 900
Toxin, 687. 894.
Toxin-antitoxin. 000
ToxoId. 695.' 723, 900
Toxoplasmosis. 872-873
Trace elements, requirements for, IN
Transcription. 107. 218, 220-221, 900

by bacteriophages. 428-427
by viruses. 410-451

Trsnaductioo. 247-250.900-901
generalIzed. 248-249
epecialixed (restrIcted), 249-250

Trsnsfectloii, 646. 901
Transfer MA IIONA), 222-223, 901
Transfera,es, 156
Trsnefasrin. 701, 7156
Transformation. 646. 901

bacterial, 250, 251, 252. 253
blogeochomlcal. 589-591

Translation. 167, 218. 221-222. 901
Tnenslocrtlon, group, 508.199-290
Trananslasible mink encephalopathy (fl-tEl, 400
Transmission electron microacopy. 57-62
Transport, active, ins, 200-200, 879
Trsnspoeona, 238, 901
Transverse binary union, 901
Trsnsveasiors. 234
Trehalose dimycoiaie (cord factor). 87. 684
Tribe, 003
Tolcarbosylic acid ('ICA) cycle. 185. 588. 187.901
Trlchocysts, 397
Trlchomes. 75. 305. 901
TsichomonodIdo, 408
Trickling filter. 601-808. 901
Trlpbeny!nscthsne dyes. 498
leNA (transfer RNA). 222-223. 901
Trophic stage. 901
Trophozoife. 902
Truffles. 363
Trypanoromiasls, 868-870
Trypsin. 901
Teat,e fly : e09
Tube.dllutlon technique, 504-505. 508. 535
Tubercle, 901
Tuberculin, 903
Tuberculoala. 835-818

reported cases of. by age. 787
Tularemia, epidemiology of. 776
Turbidimstry,.goI
Turbidity -of aquatic environment. 573
Tu,btdnatal. 125, 901
Twort.d'lIerelle phenomenon, 416
Tyndelilzatloa, (fractional aterillzatlon), 477-478.

887. 901
Type culture. 901
Type specS. 42, 901
Type slain, 41.901

Typhoid fever. 798-799
Typhus. epidemic. 8o4-ous
Tyrocidine. 514
Tyrocidine A, 321

tThlquicone(coeinyme Q), 179
Ulcers, 691
Utirscentslfuge. 901
Ultrafitirselon. 901
Ultrasonics. 467. 903
Ulirathio sectioning. 61
Ultraviolet light, 481-482. 486. 901
Undulant foyer. 902
Undulating. 901
Undulating membrane. 398-390
Unisexual (dioecious) plants, 375
Upwelling, 578-577, 901
ljracil, 210. 214
Urea. 901
Ureaee, 901

V factor. 903
Veduns virus. 443
VaccInation. 437, 901
VaccInes. 27. 722-723. 901

rabies. 27-28
viruses and. 438. 440

Vaccinia, 838
Vacuole, 902
Vagina, normal microbial Ron of. 685
Vaginitis, 172
Vancomycin. 522
Variability. 227
Variant. 901
Varicalla (c3,lckin pox), 643

reported cases of. 785
Varicelia'zcater virus, 841
Veriola. 037-838

eradication of, 839
V.A.L. virus. 837-839
Verlolation. 437
Vascular. 901
VORL (Venereal Disease Research Laboratory) test

901
Vector. 779. 901
Vegetables. microbial flora of, 619-629
Vegelative siege, 901
Veilllonelioceoe. 277
Venereal, 901
Vesicular stomatitis vinss. 834, 835
Viable. 901-902
Vibeto. 902
Vibrionoceoe, 273-274
Vincent's angina. 002
Vinegar, production. 851-852
Viral disease,. 024-848

transmitted by arthropods. 785
Viral multiplicalson (replication) cycle, 428, 429-

430
Viremia. 902
Vlrion. 416,440, A02
Viroids, 462-463
VIrology, 416
Viropexis. 440. 903
Vlnecide. 902
Virulence. 253. W. 902

teal, to evaluate, 559-761
Virulence factors, 811. 093-701
Vlniald,), 4.6. 12, 410-416. 902

adherence of. 690
adsorption of. 445-446
of animals and plants. 435-463

electron micsogrephs of. 438
aseembly of, 447
bacteria compared with. 448
bacteriai E. Bacteriopkaje(sfl
cancer and, 460-462
carbohydrates in. 445
cellular effects of injittion with, 456-459
chanctertstica of, 14, 278
Chemotherapeutic agents. antiviral, 527-529
classiflcatlon of, 449-458. 4s-4s3
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Vlnn(n) (Cost.)'
cotnpl.x-atrucivad. 413
cultivation of anImal. 454-155

animals far, 456
tssx,btyonared chicken .s lee. 454. 155
ISa. culture (or. 454-456. 457

cultivation of plant. 458
diseases caused by, 624-848
diseases transmitted by arthropods, 781
in domestic water. 602
filterable. 437
helical eyixsmetry in. 441-442
icotahedral symmeisy in, 440-I41
Infecting pints, 153
infecting v.stebrstsa. 412
isolation and idenlificalioo or, 454
lipid W. 445
inorpholojy of. 440-443
nonoccluded. 040
nucleic sold replication by, 447
nucleio acids of. 443. 144. 445
occluded. 647-545
oncoganic DNA. 401-462
oncogenic RNA, 482
penetration and nncoating of, 446-447
progressive and fatal diseases aeaocialed with,

459-482
protein of, 445
isless. of. 447, 449
replication 0f. 445-448, 449
segmented genome of. 444
in soil, 540
structure and composition of. 440-445
tissue culture roy , 435. 430
tisnscslption processes of. 450-451
trsn.nsiaainn of. 436. 430, 781
and vaccination. 437
(So. clan specific viruses, for example:

Adanovinssea: Fterpesvinsa Influenza
viva; and specific names of viral diseases)

Vinsa.neusralixing antibodies. 780
Viscidity, 902
Vitamin(s):

coeozysne forms of. 153
rssjuiramenta for. 100-101

Vitamin B., ron,.. of. 154
Voges'Ptoajtaoer reaction. 002
Voiotia. 93. £15. 902

Wazburg reapirometer, 902
Washing. 487
Washout of culture. 125
Wsssermsnn antibodies. 002
Wasaemwnn test for syphilis, 752-753. 902
W.stewater. 693-616

chemicai characteristics of, 603-604
microbiological chsrnctertstica of, 604

Wasiswater.treaimeot processes, 605-606. 807-
614

emcisncy of. all
final. 611
microorganism, and. 634-615
solids pr.sing in, 611-614

Water. 103-616
bacleriologicel evidence at pollution of. 596'

507	 -
bacteriological techniques for examining. 507-

601
detennlntog sanitary quality or. 595-602
natural. 570-571. 572
potable, 594
reqtsiren.anls for, 101
upweliing of, 676-577. 001

Water cycle. 570
Walor pollution. 603
Water purification, 504-595
Well-Felix reaction, 748,902
Wettnount preparations, 64-65
White corpuscle, 002

Whooping cou3l. (see Pertussls)
Wide] toss, 748. 902
Woibochtece. 276
Wound infections. 779

31 factor. 002
X-rays (Roentgen rays), 402. 487

lethal doses or. 453
Xnthon,onsdins, 268
Xonthophycoalsyto. 373, 371-376

Y.M. 334. 902
bakers'. 656.657
charaderistira of. II
food. 636
hybridization of, 358
industrial uses of, 655-656
nwrphology or, 351

Yallow fever. 829
apismlology of. 784-785

Yellow Cover vtnss. 438. 440
Yogurt. 839
Yolk sac, 902

7Znstion phenomenon, 368, 002
Zooflageilales (Zoosnostigopisoroc). 403. 405-406,

902
inposlance of. 406-400

Zooglo.el film, 607. 609. 902
Zootnoaligophorasi (too Zooflagellatos)
7.00ntaii. 002
Zooptanklon. 366.574,576.902
Zoosposes, 337. 374. 902
Zygasliycetos, 310
Zygnepores. 341, 342, 343, 356. 902
Zygote. 351. 375. 002
Zynluran. 902
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