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Annex
EXAMINATION OF
CHOLERA-SUSPECT STOOL SPECIMENS

In place of the instructions for the laboratory diagnosis of
cholera by Ahuja and colleagues (1950, 1951), which were appended
to the text of Chapter 7 when that was first published in the form
of a separate article in the Bulletin of the World Health Organization,
it seems well to reproduce here part of a new set of such instructions
compiled, in consultation with an international group of outstanding
experts, by Burrows & Pollitzer (1958) and also published in the
Bulletin. It would have been redundant to reprint here the first
part of that compilation, which deals in summary fashion with the
methods of collecting and preserving specimens and of preparing
culture media and reagents for cholera laboratory work, as ample
attention has been paid to these topics in the main text of this book.
Only the second part of the new instructions, therefore—summar-
izing the methods of examining cholera-suspect stool specimens—
is given below, in a somewhat abridged form.

Examination of Specimens

The cholera vibrio is excreted in large numbers, often in practically
pure culture, in the rice-water stools characterizing the early untreated
stage of the disease, and its isolation is relatively simple. The proportion
of vibrios found in stool specimens taken on the second day of the disease,
i.e., after the onset of general symptoms, may be greatly reduced and make
up as few as one colony in 100 growing up on directly inoculated solid
media. Thereafter, the vibrios may continue to be difficult to find on direct
culture, or may apparently increase in abundance; in general, they are
disappearing rapidly by the sixth to seventh day.

The administration of antibacterial drugs such as sulfonamides, tetra-
cyclines and chloramphenicol appreciably reduces the period over which
positive cultures may be obtained, though the disease process is apparently
unaffected.
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Thus two factors affect the successful isolation of V. cholerae for diag-
nostic purposes—namely, the stage in the disease during which the specimen
is taken, and whether or not antibacterial substances have been administered
for therapeutic purposes before the specimen is taken: In general, the
cholera vibrio is isolated in about 50 % of cases when the specimen is taken
during the acute stage of the disease and inoculated directly on to solid
media, and isolation is successful in 90%-95% of cases when more than
one specimen is taken and/or more than one culture medium is inoculated.

Microscopic examination

Earlier workers attached considerable significance to the demonstration
of morphologically characteristic V. cholerae in Gram-stained, heat-fixed
smears of rice-water stool or a flake of mucus. Such direct microscopic
examination is now regarded as of little or no value, in part because
V. cholerae cannot be differentiated with confidence from cholera-like
vibrios or from coliform and related enteric bacilli on morphological
grounds alone, and in part because V. cholerae in such preparations fre-
quently shows a large proportion of atypical cells. '

Enrichment culture

Preliminary culture in fluid media to give a relative increase in the
proportion of V. cliolerae over that of extraneous micro-organisms present
in the specimen is often desirable, especially when the specimen is taken
later than 48 hours after the onset of the disease, and is essential to successful
isolation of the micro-organism from specimens taken after four to six days.
The fluid media described in Chapter 7—namely, peptone water (pages 533-
536), bismuth-sulfite fluid medium (pages 539-542), and potassium-tellurite
medium (page 542)—may be used for this purpose.

The amount of inoculum is inversely related to the numbers of V. cholerae
suspected to be present. - For example, a flake of mucus from a rice-water
stool may suffice, or the medium may be prepared at double strength and
inoculated with an equal volume of faecal suspension. The enrichment
culture may be incubated for a few hours only (as little as two hours in the
case of specimens taken during the acute stage of the disease) or for as long
as 6 or even 12 hours (in the case of specimens from convalescents), and
when the incubation time is extended it is desirable to subculture at more
than one time-interval. The vibrios grow. rapidly in the form of a thin film
on the surface of the medium, and a loopful of this material is used as
inoculum for culture on solid media.

Isolation in pure culture

Agar media should be inoculated directly with specimens taken during
the acute stage of the disease, as well as with an inoculum from an appro-
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priately incubated enrichment culture, if the latter has been made. One or
more of the solid media favouring the growth of V. cholerae described in
Chapter 7—mnamely, bile-salt agar (pages 564-565), Aronson’s medium
(page 558), and modified Wilson & Reilly bismuth-sulfite agar (pages 565-
566)—are used for this purpose.

After 18 hours’ incubation V. cholerae appears on bile-salt agar as small
colonies, 1 mm or less in diameter, that are raised, smooth and completely
translucent, and literally dewdrop-like in appearance, thus being readily
distinguishable from coliform and similar bacilli. Colonies of cholera-like
vibrios and Alcaligenes faecalis are closely similar, but may show a very
slight opalescence.

On Aronson’s medium minute colonies of V. cholerae appear as early as
after 10 hours’ incubation, and after 15-20 hours not only increase in size
but also take on a bright-red colour. This coloration is not specific for
V. cholerae, but is only indicative of fermentation of the sugars contained in
the medium. ‘

On bismuth-sulfite medium V. cholerae appears after 12 to 18 hours as
yellowish-brown colonies that, in the case of some strains, may acquire a
dark metallic lustre on continued incubation. This appearance, while
characteristic, is not specific for V. cholerae in that Proteus species give
closely similar colonies.

Heat-fixed smears should be prepared from the characteristic growth
on one or another of these media and stained by Gram’s method. The
colonial growth appearance, coupled with the demonstration of the Gram-
negative curved rods characteristic of Vibrio morphology, provides evidence
consistent with the assumption that the micro-organisms are V. cholerae,
but identification of the latter can be regarded as no more than presumptive
at this point.

Identification

The identification of V. cholerae is based upon: (a) its biochemical
characteristics, i.e., the fermentation of sucrose and mannose but not
arabinose, the reduction of nitrate to nitrite and the formation of indole
from tryptophane to give the cholera-red reaction, and a negative Voges-
Proskauer reaction; (b) its failure to haemolyse goat or sheep erythrocytes
under appropriate conditions; and (c) its agglutination in O group I
antiserum.

A subculture of the colonially and microscopically typical V. cholerae
is prepared from the isolation plate culture and used to inoculate media for
biochemical tests. These include one tube each of the sugar broths, sucrose,
mannose and arabinose, a tube of peptone water for the cholera-red test,
and a tube of glucose/phosphate/peptone-water for the Voges-Proskauer
test. In addition, a tube of isotonic Douglas broth is inoculated for the
haemolysis test (see below).
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Biochemical reactions. The fermentations should be read after
18-24 hours’ incubation to avoid the late fermentation of arabinose that
occurs with some strains. The nitroso-indole reaction, or cholera-red test,
is carried out by adding concentrated sulfuric acid, about 1 drop per ml
of culture, to the peptone water culture after 24 hours’ incubation; a
positive reaction is indicated by the development of a crimson to ruby
colour, appearing more or less rapidly on the surface and then spreading
to the whole of the mixture two to three hours after the addition of the
reagents. ‘ ‘

The glucose/phosphate, peptone-water culture is incubated for two to
four days, although according to Taylor, Pandit & Read (1937) positive
reactions may be obtained with cultures incubated for 24 hours. To 1 ml of
the culture are added 0.6 ml of a 5% solution of a-naphthol in absolute
ethanol and 0.2 ml of a 40 %, solution of potassium hydroxide. The reagents
are added in the order indicated, and it is important to shake for about five
seconds after the addition of each reagent. A positive reaction is indicated
by the development of a crimson to ruby colour in the mixture two to
four hours after addition of the reagents. Standard procedures commonly
specify that the test should be read not later than four hours, but some
workers with V. cholerae read the test as late as 24 hours afterwards.

Haemolytic activity. In assaying the haemolytic activity of V. cholerae
and related vibrios it is of primary importance to distinguish between
haemolysis as observed on blood-agar culture, and the lysis of suspended
erythrocytes in admixture with a suspension or culture of the micro-
organisms. Thus many strains of true V. cholerae show the zones of complete
clearing of B-haemolysis around colonies on a blood-agar plate while others
do not, though neither Ivse red blood cells in suspension under the condi-
tions indicated below. The apparent contradiction was resolved by
van Loghem (1913), who established that the haemodigestion observed on
blood-agar cultures and the haemolysis of suspended erythrocytes were
basically different processes. ‘

The test for haemolytic activity of vibrios, or Greig test, is carried out
by adding 1 ml of a 3%, suspension of erythrocytes to 1 ml of either a
24-hour culture of the micro-organisms in isotonic Douglas broth or
a suspension of the micro-organisms harvested from an agar culture in
isotonic saline and containing about 2000 million vibrios per ml. Of the
two, the broth culture is regarded as preferable. Goat erythrocytes were
used in the test as originally devised, but sheep erythrocytes are at least
equally satisfactory, if not preferable: human red blood cells are not
suitable for the haemolysin test for differentiating V. cholerae from the
haemolytic (to goat and sheep cells) El Tor vibrios. The mixture is incubated
at 37°C for two hours, read, stored overnight in the refrigerator, and read
again. A positive reaction is indicated by clearing of the red-cell suspension
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and liberation of free haemoglobin. The haemoglobin is frequently reduced
and the haemolysis is usually not a complete sparkling haemolysis, but the
test can be read without difficulty.

Agglutinarion. Since V. cholerae is agglutinated by O group I antiserum
it is said to be * agglutinable ” while vibrios of other O-antigenic specificity
are “inagglutinable ”. This terminology is not to be taken to imply that
serologically unrelated vibrios are not agglutinated in their homologous
antisera.

The agglutination test may be carried out as a rapid slide-agglutination,
either using morphologically typical colonies taken from the isolation
plate or growth from an agar-slant subculture. Alternatively, the agglutina-
tion may be the usual tube. titration, using a suspension of the micro-
organisms in isotonic saline and serial dilutions of 2° of antiserum.

In the rapid slide-test a loopful of isotonic saline and a loopful of anti-
serum, appropriately diluted as determined by prior test against known
strains of V. cholerae, are placed side by side on a clean glass slide. Bacterial
growth from an agar culture is then suspended in the saline to give a heavy
milky suspension, and this drop of suspension is then stirred thoroughly
into the drop of antiserum. A positive reaction is indicated by the develop-
ment of a curdled appearance, usually within one to two minutes, which
is apparent to the naked eye and, if desired, may be examined under a
hand lens or dissecting microscope. It is essential that the test be controlled
with a suspension of the bacteria in saline without antiserum. By the
third day of the disease, R forms of the vibrio may be encountered that
are spontaneously agglutinable in salt solution; obviously this control
should be negative. In the event of saline-agglutinable forms being found,
it is often possible to obtain a stable suspension by reducing the salt con-
centration to 0.5%.

Bacterial agglutination in serial dilutions of antiserum in the tube
titration to titres within a dilution or two of that obtained with homologous
antigen are more dependable evidence of the serological identity of the
organisms tested. Normal rabbit serum frequently agglutinates V. cholerae
in dilution as high as 1/50, and it is preferable that the serum dilution
series begin at a 1/100 dilution. High-titred sera prepared by hyper-
immunization are more satisfactory than sera with agglutinin titres of
1:2000 or less. It is essential here also that saline control tubes be included
in the titration. A suspension containing 2000 million vibrios per ml ( 1 mg
(dry weight) per ml), corresponding approximately to 5 units of the Inter-
national Reference Preparation for Opacity (Maalge, 1955), is a satisfactory
agglutinating antigen. ‘

Either of the above methods may be used to type V. cholerae as the
Inaba or Ogawa serotype. Such typing is not essential to the laboratory
diagnosis of the disease, but if desired is readily carried out by substituting
absorbed antisera for the bivalent diagnostic serum.
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Summary and evaluation

The characterization of V. cholerae in terms of the foregoing tests may
be summarized as follows: ‘

sucrose mannoss arabinose cholera-red Voges-Proskauer haemolysis
+ ‘ + — - — —

Vibrios conforming to this pattern are usually found to be of serological O
group I. Such agglutinable vibrios conform to the definition of V. cholerae
and the micro-organism may be regarded as identified.

Two deviations from this pattern are encountered with some frequency.
First, in an appreciable proportion of cases, perhaps as much as 1 9;, vibrios
are isolated from patients with clinically typical cholera in practically pure
culture which may or may not differ culturally from V. cholerae, but which
do not agglutinate in O group I antiserum. Whether such organisms are
etiologically related to the acute diarrhoeal disease or represent contamina-
tion in the cholera stool specimen has not been satisfactorily determined.

Secondly, the vibrios isolated may conform in all respects to the charac-
terization of V. cholerae with the exception that they are haemolytic. These
are the so-called El Tor vibrios of O group I, and the test for haemolytic
activity thus assumes primary significance in their differentiation from
V. cholerae. Such haemolvtic forms, because they are frequently present
in surface waters, may be met with as contaminants in human stools, most
often those of healthy individuals. But they have been found to be the
specific etiological agent in acute epidemic diarrhoeal disease, clinically
indistinguishable from cholera, in Celebes. Haemolytic: vibrios have also
been found in India in connexion with acute diarrhoeal disease (Mukherji,
1955). Whether these El Tor vibrios are distinct pathogens differentiable
from V. cholerae or are atvpical variants of the cholera vibrio has not yet
been determined.

However this question may eventually be resolved, only those vibrios
conforming to the pattern described above are generally regarded as
V. cholerae and reported as such.
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Abdominal pain as symptom, 696
Abortion in cholera-affected women, 697
724-726
Absolute humidity, see Humidity
Absorption tests; see’ Agglutinin-absorp-
tion tests
Abyssinia, see Ethiopia
Aceto-acetic acid in urine, 665, 666, 667
Acetone in urine, 666, 668, 669
Acetylphthalylbenzene-sulfonamide, 772
Achlorhydria, 870
Acid agglutination, 280
Acid drinks for prophylaxis, 939
Acid-base balance, disturbance, 610, 637,
646, 663
Acidosis, 610, 643-647, 668, 673, 674, 676,
749, 750
Acids, action on V. cholerae, 161-162
Acquired immunity, see Immunity
Active immunity, see Immunity
* Acute ” carriers, see Carriers
Aden, 27
Adjuvant treatment, 802-806
Adonitol, 142
Adrenalin, 651, 803
Aerobic growth, 112-113, 116
Afghanistan, 21, 26, 27, 39, 41, 51, 56, 61
Africa, East, 21, 25, 31, 34
North, 25, 28-34; 37, 38, 40, 42, 51, 59,
62-63
South, 47
Agar media, 119-120, 546- 548 560-561,
565-569
(see also ““ Chocolate ” agar; Thionin-
glycerol agar)
Agar-grown vaccine, see Vaccines
Age incidence, 873-874
Aged persons, peculiarities of cholera in,
689, 691, 734, 736-737, 747
Agglutinability, acquisition, 272-279, 390-
392, 862
loss, 270-272, 384-389, 862
(see also H-agglutinability; O-agglutin-
ability)
Agglutinating sera, preparation, 577-582
Agglutination, acid, 280
H-, 234-235
haemo-, 279-280, 389
O-, 221, 577

Agglutination (continued)
spontaneous, 244, 583
(see also Co-agglutination; Paragglutin-
ation)
Agglutination tests,
587-588, 995
-early work, 243-244
human sera, 257-266, 331-332
subtypes of V. cholerae, 580-581, 995
suspect strains, 254-257
technique, 255, 582-587, 995
vaccines, 331
Agglutinin-absorption tests, 223, 230 233,
266-267, 269, 581 ‘
Agglutinins, 231, 247, 248, 249, 922
Air traffic, epldemlologlcal role, 878
(see also Quarantine)
Albama 44
Albuminuria, 664-671, 691
Alcohol, 163
Alcoholics, cholera prognosis, 747
Aleppo, 20
Alexandretta, 20
Alexandria, 25, 32, 33, 38
Algeria, 25, 28, 31, 34, 40
Algid stage, 508-509, 700-708
Alkali deficit, see Acidosis
Alkali tolerance, 643, 668
Alkaline agar, see Agar media
Alkaline infusion fluids, 783, 786-787, 796-
797
Alkaline treatment, 750-751, 783, 786-787,
796-797 :
Alkalosis, 610, 645
Allahabad, 79, 80, 81, 882, 883, 960, 961,
962
Allergy, 508-509
tests, 287-290
Altenburg, 33, 879
Altona, 39, 849, 953
Amaurosis, 722
America, 23-24, 28-29, 30, 31, 35-36
Amino-acids, 113, 115, 116, 135, 137
Ammonia in urine, 665, 666, 668
Ammonium salts, 113-115
Amniotic fluid, 498
Amylase, 140
Anaerobic growth, 112-113, 116
Anaphylaxis, 438, 508-509, 754, 952

dissociated vibrios,
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Ancona, 32
Angiocholitis, 720
Aniline dves, 164-165
Animal experiments, diagnostic value, $935
. (see also Experimental infection}
Aniseed oil, 756
Annam, 40, 76
Anorexia, 699, 719
Anoxaemia, 647
Anoxia, 657
Antibjotic treatment, 773-781
Antigenic structure, 217-242
Antigens, H, 218-222, 234-236, 240
HLSP, 227-228, 240
HSSP, 227-228, 240
O, 218-222, 228-231
Q, 226-227, 240
residual, 236-239, 388
rho (p), 224-226
rough, 224-226
rugose, 226
smooth, 225-226
Anti-haemolysins, 251, 252, 253
Anti-histamines, 805
Antimony poisoning, differential diagnosis,
741, 744
Antimucinase, 314
Anti-phage serum, 391-392
_ Antipyrin poisoning, differential diagnosis,
744
Antitoxic immunity, see Immunity
Antivirus,- 311-312
Ants, experimental infection. 461
Antung, 71
Anuria, 653, 654, 6€0-664, 671-672, 699,
714
Arabia, 19-20, 25, 27, 30, 32, 37,
Arabinose, 142, 143, 596, 993, 996
Arbutin, 142
Archangel, 22, 47
Arcot, 15, 16
Ardh-Khumb fairs, see Khumb fairs
Argentina, 36, 39, 40, 47
Aronson’s medium, 538-339, 567, 572, 993
Arsenic poisoning, differential diagnosis,
741, 744
Artesian wells, 848, 854
Arthrospores, 106
Ascorbic acid, 805
Asia minor, 24, 28, 30, 32, 36, 42
Asparagine, 115
Assam, 52, 67, 81, 83, 86, 87, 820, 812, 8§24
Asthenic form, 698, 707
Astrakhan, 20, 21, 22, 28, 42, 830

H, 63
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Atebrin, 918
Atmospheric temperature, see Temperature
Atropine, 781, 802-803
Aurecomycin, see Chlortetracycline
Australia, 26, 47
Austria, 22, 26, 30, 33, 37, 43, 59
Autopsy findings, cats, 412
dogs, 410-411, 413, 433
foetuses cf patients, 486-487, 497, 498
guinea-pigs, 398, 400-401, 415, 419-420,
425, 426-427, 428-429, 441
man, 487-504
(see also Morbid anatomy)
mice, 431-432
monkeys, 409, 417 )
rabbits, 404, 405, 407, 414, 416 417, 418,
420, 424, 435-436, 439, 444, 445, 446
sisels, 409
Azotaemia, 653, 654-655, 664, 671, 673,
674-675, 676

Bacillus faecalis alcaligenes, 269, 533, 542,
552, 553, 554, 555, 560, 562, 993
Bacitracin, 774
Bactericidal immunity, see Immunity
Bactericidal tests, see Tests
Bacteriology, 97-186
Bacteriolysins, 245-251, 332, 337-338
Bacteriolysis, 245-251, 332, 337-338
Bacteriophage, early observations, 373-377
effect on agglutination, 272, 274, 277-
278. 384-389, 390-392
cholera-like vibrios, 385-386
dissociation, 272, 376-377, 378-379,
- 384-386, 387-388, 390, 392
El Tor vibrios, 383-384
haemolysis, 252, 377, 388-390
mutation and variation, 376, 384-392
fixation and inhibition, 382-383
nature, 374
prophylaxis, 943-947
protective power, 376
seasonal incidence, 382
technique of isolation, 375-375
tests, 389
treatment, 761-766, 920
types, 377-382
vaccination, see Vaccines
Bacterioscopic examination of stools,
531-333, 992
Baghdad. 20, 28
Bahrein, 20, 25
Bakuy, 21, 39, 42
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Balkan peninsula, 24, 28, 44
Baltic provinces, 22, 42
Bandi’s test, 255-236
Bangalore, 18
Bangkok, 19, 75
Basra, 20, 61
Batavia, 13, 19
Bathurst, 34
Bavaria, 26, 37
Bed- and body-linen, contamination, 863,
971
disinfection, 924, 979
Beetles, experimental infection, 461
Belgium, 23, 33, 37, 59
Bengal, 12, 13, 16, 17, 18, 21, 26, 27, 31, 52,
53, 54, 55, 67, 68, 77, 81-90, 820, 822,
823, 824, 828
Bergen, 37, 47
Berlin, 22, 37
Berne serum, 348-349, 754-755
Beverages, see Drinks
Bicarbonate content of blood, 642, 645,
646, 647, 649
Bihar, 16, 52, 54, 55-56, 67, 81-87, 820, 822,
824, 884, 963
Bile, bacteriological findings, 419- 420 434,
436-437, 499, 500
flow and appearance, 476-477
role in experimental infection, 413, 415
425-426
Bile media, 124-125, 537, 564-563, 567, 993
Biliary passages, 476-479, 491-495, 500
Bilivaccine, 322-326
Bismark Archipelago, 47
Bismuth-sulfite media, 539-542, 545-546,
565-568, 992, 993
Black Sea, 28, 36, 42
Bleaching powder, 98, 166-167, 923-924,
928, 931-933
Blood, autopsy findings, 467
bacteriological findings, 496-499, 500,
502-503
chemical changes, 634-656
circulation time, 659-660
coagulability, 624-625
disturbance of distribution, 467
physical changes, 612-634
platelets, 625, 626

3

specific gravity, 612-614, 658, 749-750,
793-796

viscosity, 615, 619, 623, 625-626. 639,
663

water depletion, 614-619, 663

Blood-agar, heated, see *Chocolate ™ agar
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Blood cells, red, see Erythrocytes
white, see Leucocytes

Blood media, 121, 125, 149-150, 153, 154,
155, 538, 548, 549-556

Blood pressure, 657-659, 749-750, 792, 795

Blood serum, coagulated, 121

Blood sugar, 649-651

Boat-dwelling  populations,
among, 851

Body temperature, see Temparature

Bohemia, 33

Bolivia, 36

Bombay port, 94, 95

Bombay State, 18, 27, 41, 52, 56, 67, 81, 84,
86, 820, 822, 825, 885

Bone-marrow, 480-481, 633-634

Booster doses of vaccine, 250-251, 330, 948 ;
951

Borneo, 19, 38

Bosnia, 44

Botulism, differential diagnosis, 743-744

Bradycardia, 720

Brahmaputra, 17, 52. 86, 822, 824

Brain, 465, 497, 498, 500

Brau & Denier’s serum,

Brazil, 30, 36, 40

Breast-feeding by cholera-affected women,
724

Broad Street pump, 847

Bronchitis, 720-721

Bronchopneumonia, 720

Broth, nutrienz, 118-119

epidemics

344-345, 752-753

Brucella  agglminins, development in
cholera-vaccinated persons, 267-269,
286-287

Bukhara, 21, 27, 37

Bukovina, 32

Bulgaria, 24, 32, 36, 44

Bundelkhand, 18

Burma, 15, 16, 19, 21, 27, 41, 45, 46, 52, 58,
66, 67, 73, 74, 76-77, 83, 838

Bushire, 20

Caffeine, 804

Cairo, 273, 38. 62

Cajeput oil. 736

Calais, 23

Calcium content of blood, 641-642

Calcutta. 13, 15, 17, 18, 41, 76, 78, 86, 87,
91, 92, 94-95

California. 23

Calomel, 764. 769, 770, 781, 917

Cambodia. 67, 74-73
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Canada, 23, 29, 30, 36

Canary JIslands, 29

Candle-boric-peptone - water, see Panja’s
enrichment method '

Cane sugar, 805

Canton, 19, 26, 27, 69, 72

Cape Verde Islands, 30

Capsule of V. cholerae, 103-104

Caravans, epidemiological role, 878-879

Carbohydrate fractions, see Polysaccharide
fractions

Carbohydrate tests, 596, 993, 994, 996

Carbohydrate-converting enzymes, 140

Carbolic acid, 923

Carboligase, 144

Carbol-soap solution, 923, 924

Carbon dioxide in blood, 644, 645, 646, 647

‘Cardiac stimulants, 804

Caroline Islands, 47

Carrier state, experimental production
419-420

Carriers, achlorhydria or hypochlorhydrla
in, 870

“acute ”, 867, 873
contact, 868 869, 870, 871, 872, 873 915-
916
convalescerit, 867-868, 869, . 871 872,
873, 914-915

early observations, 688, 690, 865 866
epidemiological role, 865-873 :
frequency, 866-867
incubatory, 872, 873
infectivity, 870-871
" management, 914-916
persistence of vibrios in, 866, 867-869
serological observations, 248-249, 262-
263
stool examination, 974-978
treatment with drugs, 916-919 -
vaccination, 920-922
Case-finding, see Detection of patients
Casein-containing media, 114, 116, 563-564
Casein-splitting enzymes, 564
Caspian Sea, 20, 21, 22, 27, 42
Caterpillars, experimental infection, 461
Cats, oral infection, 411-412
Cauvery River, 52, 820, 822, 824
Celebes, 38, 64, 65, 156, 157, 158
Central America, 31, 36
Central nervous system, 465
(see also Brain; Cerebrospinal fluid;
Spinal cord)
Central Provinces, see Madhya Pradesh
Cerebrospinal fluid, 499, 643
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Ceuta, 24
Ceylon, 16, 19, 20, 21, 27, 41, 56, 58, 66,
84, 86
Charcoal, 165, 758, 759 784, 917
Charleston, 24
Chemoprophylaxis, 942-943
(see also under names of drugs)
Cheng-tu, 72
Chick embryos, experimental infection, 451
Chihli, 69
Children, as carriers, 867, 870
incidence of cholera in, 873-874
peculiarities of cholera in, 686, 689, 704,
707, 711, 722, 728, 735-736, 738,
747, 790
stillborn, autopsy findings, 486-487
vaccination, 948-949
Chile, 24, 39, 47
China, 14-15, 19, 21, 26, 31, 37-38, 41, 45,
46, 58, 68-73, 821, 829, 837-838, 851
Chinese Tartary, 26
Chiniofon, 917
Chittagong, 78, 90, 91, 92, 94-95
Chkalov, see Orenburg
Chloramphenicol, 773-778, 780
Chloride content, blood 634 639, 645, 646,
652, 653 ‘
interstitial fluid, 639 ‘
Chloride excretion, 607-611, 636, 637, 645,
646, 652, 666, 6638, 669-670
Chloride of lime, see Bleaching powder
Chlorination of wells, 931-933
Chlorine, 166-167, 931, 938
Chlorodyne, 757, 781
Chloroform, 234, 806
Chloropenia, 611
Chlortetracycline, 774-776, 779-780
“ Chocolate ” agar, 155
Cholangitis, 477, 478
Cholecystitis, 477-479,.494, 719-720
Cholera gravis, 687
algid stage, 700-708
complications, 717-733
evacuation stage, 693-700
mode of onset, 692-693
reaction stage, 709-716
relapses, 716
Cholera marasmus, 723
Cholera nostras, 740
Cholera sicca, see Cholera siderans
Cholera siderans, 470, 506, 687, 733-735
Cholera toxin, see Toxin
Cholera typhoid, 643, 671-672, 711-714
Cholera vibrio, see Vibrio cholerae
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Choleraic diarrhoea, 687, 688-690
Cholera-like vibrios, antigenic structure,
217-218, 220-222, 228-229, 235-236
bacteriophage tests, 589
biochemical reactions,
594-596
growth appearance, 534, 537, 541, 542,
546-547, 549, 550-553, 560-561, 564,
566-567, 993
haemolytic properties, 147, 149-150,
154, 253-254
pathogenicity, fish and shellfish, 452-454
laboratory animals, 398, 417-418, 422,
426, 436, 450-451, 595
man, 740
serological properties, 235, 245, 259,
261, 272-279, 283, 286, 385-386
Choleraphage, see Bacteriophage
Cholera—red reaction, 141-142, 145-146,
, 389, 592-594, 993, 994, 996
Cholenforrn malaria, differential d1agnos1s
742-743
Cholerine, 687, 691-692
Cholesterol content of blood, 649
Cholo-uraemia, 715
Chung-king, 72, 73
Chushan Island, 26
Circulatory failure, 656-657, 699-700, 702-
703 ‘
Clams, experimental infection, 456
Climatic influences, 17, 54-56, 77, 82-83,
94-95, 827-832, 842
“ Clinical * cholera, 738-739
Clothes, contamination, 863
Clove oil, 756
Co-agglutination, 266-270
Coagulability of blood, 624-623
Cocaine, 806
Coccidiosis, 406
Cochin-China, 75
Cockroaches, experimental infection, 460-
461
Coleus aromaticus, 780
Collagenase, 136, 138
Collapse stage, see Algid stage
Colombia, 29, 30
Coma hypochloraemicum, 654
Comma bacillus, see Vibrio cholerae
Comoro Islands, 31. 34
Complement-fixation tests.
339, 342
Congo River, 34
Constantinople, see Istanbul
Constipation, 749

144-146, 593,

282-285, 332,
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Contact carriers, see Carriers
Contact infection, 846-847
Contacts, management, 912-914
Contagionists, 845, 862-863, 966
Contamination, food.and drinks, 174-181
830, 842, 857-862
inanimate objects, see Fomites -
water, 181-186, 830, 847-857, 875-877
Control, 906-980
Convalescent carriers, see Carriers .
Convaleseent serum for treatment, 751-752
Convulsions, 712, 715
Copper sulfate, 164
Coproantibody, 341-342, 922
Cordons for control of epidemics, 965, 967
Corfu, 44
Coromandel coast, 13, 15, 83
Corpses, disposal, 912
V. cholerae in, 172, 487-504

'~ Cortical hormone, 651

Corticotrophin, 804
Creatinine, in blood, 652, 653
in urine, 669

Cresol compounds, 923, 924

Cuba, 24, 29, 34

Cultures of V.
108-138

Cutaneous vaccination, see Vaccmatlon
methods

Cyanosis, 701, 709, 734

Cyprus, 32

cholerae, characteristics,

Dairen. 71

Daman, 13

Damio, see Daman

Damietta, 38

Danzig, 22

Dates, viability of V. cholerae in, 179, 877

DDT, 935-937

Dead bodies, see Corpses

Deaminases, 137

Decarboxylase, 140

Dehydration, 467, 609-611, 614 619, 658,
663, 701-702, 794

Dehydrogenases 137-138

Delhi, 18, 27, 52, 67

Denmark, 29, 31

Derbent, 27, 28

Desoxys cholate citrate agar, 565

Desoxycorticosterone acetate, 804

Desquamation of intestinal epithelium,
138-139. 472-473, 506-507 ‘

Detection of patients, 907-908

64
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Dextrin, 142
Dextrose, see Glucose
Diagnosis, clinical, 737-745
laboratory, 523-596, 991-996
retrospective, 265-266
Diarrhoea, 684, 692-696, 700, 715, 716
Diastatic ferment, 374
Diet of patients, 806-807
Dieudonné’s medium, 549-551,
567
Differential diagnosis, 739-745
Dihydrostreptomycin, 775-776
Diphtheric processes, 718, 723
Disinfectants, 162-163 :
(see also under names of compounds)
Disinfection, 922-924, 927-933, 979-980
Dissociation of V. cholerae, 127-134, 150-
152, 204-205, 215, 224-225, 270, 271,
272, 378-379, 384-386, 387-388, 390,
392, 559, 587-588, 589-592
Distribution, geographical, 51-95
Diuresis, critical, 662, 665, 666, 669
Dogs, oral infection, 410-411
Drigalski & Conradi’s medium, 548-549
Drinking-water fountains, 926
Drinks, acid, for prophylaxis, 939
contaminated, role in spread, 830,
842, 857-862
control, 903-904, 935
viability of V. cholerae in, 180-181
Drought, 828, 832, 842, 852
Dublin, 23
Ductus thoracicus, 499
Dug wells, see Wells
Dulcitol, 142
Durban, 47
Dutch East Indies, see Indonesia
Dwarf colonies, 133
Dye-containing media, 558-560
Dysentery, 719, 730-731, 732, 736, 742

553-555.

Ear affections, 705, 723

East Africa, see Africa

East Pakistan, see Pakistan

Ectopic pregnancy, 745

Ecuador, 29

Edinburgh, 23

Egg media, 124, 538, 556-558, 567

Egypt, 25, 28, 29, 30, 32, 37, 38, 40, 42, 51,
59, 62-63, 841

El Korein, 62

El Tor quarantine station, 972 973, 975

El Tor vibrio, see Vibrio El Tor .
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Elastinase, 136
Electrocardiographic findings, 702-703
Electrophoresis, 130, 241-242
Endemic areas and endemicity, 52-53,
86-88, 820-825
Endemicity rates, Bengal, 83
India, 53, 87
Pakistan, 53
seaports of South Asia, 94
Endocarditis, 468, 477
Endohaemolysins, see Haemolysins
Endo’s medium, 558
Endotoxin, see Toxin
England, 14, 22, 23, 26, 28, 30, 33, 847
Enteritis choleriformis El Tor, 64-65, 156
738
Enterobacteriaceae, 269
Enterolyt.c serum, 400-401
Enterotropism, 439
Enterovioform, 917, 918
Envelope of V. cholerae, 103-104, 126
Environmental sanitation, 901-903, 927
Fnzymes, carbohydrate-converting, 140
casein-splitting, 564
gelatin-liquefying, 135-136, 564
milk-coagulating, 123, 136
prot=olytic, 135-136 ‘
recepto -destroying, 138-139
tissue-disintegrating, 138- 140
Eosinophilia, 632
“ Epidemic highways ”, 56
Epidemic index, 835-836
Epidemicity, 825-844
Epidemics, climatic influences, 827-833
declice, 841-844
forecasting, 835-836
origin, 825-826
periodicity, 833-835
types, 826-827
winter, 828, 829
(see also Pandemics) .
Epidemiology, 820-885
Eritrea, 34, 40, 63
Erythritol, 142
Erythrocytes, 619-621, 627
fragility, 624
sedimentation rate, 623-624
Essen, 34
Essential oils, 164, 756-758, 942
Ethiopia, 25, 31, 34, 40
Ethyl sulfuric acid in urine, 665
Euphrates, 20, 28, 61
Evacuation stage, 693-700
Exohaemolysins, see Haemolysins
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Experimental infection, gall-blader, 439~
420

insects, 456-461
intestinal, 413-418
intra-arterial, 433, 434
intracardial, 425, 433, 445
intraduodenal, 413-414
intragastric, 341, 412-413
intrameningeal, 432
intranasal, 407, 421
intraperitoneal, 414-415, 426-432
intrapleural, 427, 432
intrarectal, 418
intratracheal, 407, 421
intravenous, 433-439
lower animals, 450-456
mammals, 397-449
oral, 398-412
parenteral, 420-440
percutaneous, 420-421
subcutaneous, 421-426

Eye affections, 704-705, 715, 722

Faeces, viability of V. cholerae in, 169-172
Fairs and festivals, 79-81, 84, 85, 882-885,
959-963
(see also Pilgrimages)
Falkland Islands, 47
Famine, 85, 88
Fever, high, see Hyperpyrexia
Fever-producing substances, see Pyrogens
Filtrable stage of V. cholerae, 106
Filtrate factor, 313
Filtration, 573-575
Finland, 22, 37
Fish, experimental infection, 454-456
role in spread, 858-862, 877
viability of V. cholerae in,
452-454, 862
Fishermen, epidemics among, 858, 859
Flagella of V. cholerae, 104, 126
Flagellar antigen, see H antigen
Flagellar staining, 103-104, 105, 126, 533
Flies, control, 842-843, 935-937
experimental infection, 456-460 .
role in spread, 830, 842, 858, 863-865,
877-878
Fluid, cerebrospinal, 499, 643
interstitial, 617, 618, 619, 639
subarachnoidal, 497
Fluids, infusion, see Infusion fluids
oral administration, 787-788
rectal administration, 787-788

174-175,

1007

Foci, endemic, 52-53, 86-88, 820-825
Foetuses of patients, autopsy findings,
486-487, 497, 498
Fomites, 172-174, 862-863, 877, 924
Food, contaminated, role in spread, 830
842, 857-862
control, 903-904, 933-935, 971
viability of V. cholerae in, 174-180
Food-poisoning, differential diagnosis,
740-741
Formocibazole, 918
Formol, 221, 583-584
Formosa, see Taiwan
Formosulfacetimide, 772
Formosulfathiazole, 767, 768, 770, 771-772
p-Forms, see Rho forms
Francs, 23, 24, 25, 28, 30, 32, 33, 37, 38, 39,
40 ‘
French West Africa, 34, 40
Frogs, experimental infection, 451
Fruit, contaminated, role in spread, 857,
864, 934, 938
viability of V. cholerae in, 179, 877
Fu-kien, 68

s

Galactose, 142

Galicia, 22, 37

Gall-bladder, 419-420, 436-437, 476-479,
491-495, 499, 500, 719

Gambia, 34

Gamma-peptidase, 138

Ganges, 17, 18, 21, 52, 83, 84, 85, 86, 87
820, 822, 823, 824, 828

Gangrene, 717-718, 723, 727

Ganjam, 15, 18

Gardner & Venkatraman'’s sub-groups, 222

Gastric juice, action on V. cholerae, 162

Gastrodiscus infestation, differential diag-
nosis, 743

Gelatin liquefaction, 135-136, 389

Gelatin media, 120, 546-547

Gelatin-liquefying enzymes, 135-136, 564

Genital apparatus, clinical findings, 723-
726

morbid anatomy, 485-487

Germany, 22, 26, 34, 37, 39, 44, 59

Giardia infestation, differential diagnosis,
743

Gibraltar, 31

Gipsen’s reaction, 256

Globular bodies, 133-134

Globulin, immune, 342

Glucido-lipoid complex, 204, 206-207, 238,
239, 281
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Glucose, fermentation, 142
infusions, 783,-786, 799-800
role in growth of V. cholerae, 116
Glucose media, 109, 110, 112
Glycerol, 142, 568
Glycogen, 142, 650
Glycosuria, 666
Goa, 13 -
Godavari River, 52
Gohar’s medium, 560
Goldberger’s medium, 538, 557-558
Gonacrine, 798
Goods traffic, control, 970-971
Granules of V. cholerae. 106
.Great Britain, 33, 37. 39
(see also England)
Greece, 29, 30, 44
Greig’s technique, see Hazmolysis
Growth, aerobic, 112-113, 116
anaerobic, 112-113, 116
Growth factors, accessory. 115-116
Guadeloupe, 34
Guatemala, 24
Guiana, 24, 31
Guinea-pigs, oral infection. 393-404
(see also Experimental infection)
Gujrat, 12

H-agglutinability, 234-235, 384

H-agglutination, 234-235

H antigen, 218-222, 234-236. 240

H + O sera, 220-222

Haemagglutination, 279-280, 289

Haematocrit tests, 614-619, 621. 648

Haematuria, 670-671

Haemodigestion, 136, 146-148, 253, 389-
390

Haemoglobin, determination. 621-623

Haemoglobinaemia, 656, 675-676

Haemolobin uria, 656, 671, 675-676

Haemolysins, 147, 149, 153-154, 211, 2
254, 281-282, 377 ‘

Haemolysis, 136, 146-148. 133-154,
254, 281-282, 389-390, 588, 994-
996

Haemorrhage, intra-abdominal. differen-
tial diagnosis, 357

Haemorrhagic form, 729-730, 749. 675

Haemotoxins, see Haemolysins

Halifax, 23

Hamburg, 22, 26. 37, 39, 349

Han-kow, 69, 72
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Hardwar, 16, 79, 80, 84, 85, 882, 883, 960,
961, 962

Health education, 843, 904, 908, 940-941

Healthy carriers, see Carriers, contact

Heart. bacteriological findings, 497, 499,
300

clinical findings, 700, 702-703, 720
morbid anatomy, 468 -

Heat-labile antigen, see H antigen

Heat-labile somatic protein antigen, see
HLSP antigen

Heat-stable antigen, see O antigen

Heat-stable somatic protein antigen, see
HSSP antigen ' .

Heiberg's groups, 143

Hejaz, 44, 63, 971, 973, 974

Herd immunity, see Immunity

Herpes, 727, 728

Herzegovina, 44

Hesse, 37

Hexamethyvleneamine, 917, 975

Hiccough. 699, 712, 715

Hikojima type of V. cholerae, 223, 232-233,
380, 837, 838, 839

Hilsa fish. role in spread, 860-861

Histarines, 508-509

History, 11-48, 51-52

HLSP antigen, 227-228, 240

Homosulfanilamide, 775

Honan, 69, 71

Hong Kong, 58, 72, 92

Hooghly River, 87-88, 824, 861

Hospitals, 906, 909-912

House-to-house visits, 904, 908, 941

HSSP antigen, 227-228, 240

Humidity, 830-832, 836

Hu-nan, 68. 71, 72

Hungary, 22. 24, 26, 33, 37,43, 59 °

Hu-peh, 72

Hyderabad, 18, 52, 67, 84, 86

Hydrochloric acid, 923, 929

Hyperbilirubinaemia, 656

Hyperglycaemia, 649-650

Hyparpyrexia, 710-711, 734, 746

Hypertonic saline, 783, 786, 797-799

Hypochloraemia, 608-609, 611, 636-639,
646, 654

Hypochlorhydria, 870

Hypoglycasmia, 649-651

Ichang. 72

Icterus. see Jaundice

Icterus index, 624

Immune globulin, 342
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Immune sera, 254, 343-350
(see also Serotherapy)
Immunity, active, 293-343
antitoxic, 343-350
bactericidal, 343-3350
herd (acquired), 823, 825, 833, 8§34,
843-844, 958
local (intestinali. 340-343
mechanism, 336-343
natural, 290-293
passive, 343-350
Immunology, 202-350
Impedin, 283
Inaba type of V. cholerae, 223,
580, 837-841
Incidence, global, 51-95
occupational, 874-875
racial, 874
sex and age, 873-874
(see also History)
Incubation period. 684-686
Incubatory carriers, see Carriers
India, 17-19, 30, 31, 32, 38, 40, 41, 45, 56,
57, 58, 66, 67, 78-90, 820-825, 838-
841, 851, 882-885
Indican in urine, 665, 669
Indochina, 46, 58, 74-76, 83, 821, 829,
838 :
Indole, formation by V. cholerae, 140-142,
594, 993
in urine, 666
Indonesia, 15, 19, 26, 31, 38, 41, 45, 46, 47,
58, 64-65, 821
Indoxyl in urine, 665, 666
Infection, contact, 846-847
experimental, see Experimental infection
portal of entry, 504
water-borne, see Water-borne infection
Infusion, intraperitoneal, 788-789
intravenous, 782-783, 789-791
subcuianeous, 782, 789-790
Infusion fluids, preparation, 783-787
Infusion treatment. 750, 751, 781-802
Inner Mongolia, 73
Inositol, 142
Insects, experimental infection, 456-461
Intelligence service for control of epide-
mics, 842, 904-903
International quarantine measures, 963-980
International Sanitary Regulations, 974,
979-980
Interstitial fluid, 617, 618, 619, 639
Intestinal contents, autopsy findings,
470-471, 487-489, 500-501
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Intestinal infection, see Experimental in-
fection

Intestinal paralysis, 749

(see also Cholera siderans)

Intestinal walls, autopsy findings, 469, 489-
490 :

Intra-abdominal haemorrhage, differential
diagnosis, 357

Intra-arterial infection, see Experimental

infection

Intracardial infection, see Experimental
infection

Intraduodenal infection, see Experimental
infection

Intragastric infection, see Experimental
infection

Intrameningeal infection, see Experimental
infection

Intranasal infection, see Experimental in-
fection

Intraperitoneal infection, see Experimental
infection

Intraperitoneal infusion, see Infusion

Intrapleural infection, see Experimental
infection

Intrarectal infection, see Experimental in-
fection

Intratracheal infection, see Experimental
infection

Intravenous infection, see Experimental
infection

Intravenous infusion, see Infusion

Inulin, 142

Invertase, 140

Intestine, large, 474

small, 414-418, 469-474

Involution forms of V. cholerae, 107

Todine, 163

Iodoform, 163

Tonian Islands, 29, 32

Iran. 20, 21, 22, 25, 27, 28, 30, 31, 36, 37,
39, 41, 44-45, 51, 56, 59, 61, 821

Irag, 20, 25, 28, 30, 31, 32, 37, 42, 45, 59,
60-61

Ireland, 23, 28, 33

Iron sulfate, 98, 923

Irrawaddy, 52, 76

Irrigation channels, role in spread, 852

Iskenderun, see Alexandretta

Ismailia, 62

Isolation of patients, 842, 909-912

Israel, see Palestine

Istanbul, 24, 28, 32, 36, 44

Italy, 25-26, 28, 30, 32, 33, 38-39, 43, 59
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Jaffna, 19, 86

Jamaica, 29

Japan, 19, 26, 31, 38, 41, 45, 46, 59, 65-66,
71, 829, 837

Japanese Mandated Islands, 47

Jaundice, 719-720, 780

Java, 15, 19, 38, 41, 45, 46, 58, 64, 821

Jeddah, see Jidda

Jekaterinoslav, 42

Jessore, 18

Jidda, 27, 32, 34, 41, 974

Jumna River, 21

Juniper oil, 756

Kabeshima’s medium, 553-554
Kabul, 26, 27, 61
Kamaran Island, 972, 973
Kandy, 19
Kansas, 35
Kaolin, 758-759
Karachi, .27
Kashmir, 56, 84
Keratitis, 722
Khumb fairs, 79-81, 84, 85, 882-884, 960,
961, 962
Kiang-si, 72
Kidneys bacteriological ﬁndmgs 496, 497,
499, 500
complications, 723
. histological findings, 482-483, 674
pathological physiology, 481-484, 660-
676
pre-existing alterations, 674, 747
toxin experiments, 444, 445, 446, 447
Kieselguhr filtration, 573-574
Kiev, 36, 42
Kilimanjaro, 34
Kistna River, 52
Korea, 31, 41, 45, 46, 58, 69, 83 837
Kraus’s serum, 345-346, 753
Kuibishev, see Samara
Kurdistan, 37
Kwang-si, 68, 71, 72
Kwang-tung, 68, 69, 70, 71, 72, 73
Kwei-chow, 72
Kyakhta, 19

L forms of V. cholerae, 133-134

Labourers, seasonal, 82, 881, 953-954,-977

Lactase, 140

Lactate content of blood, 645

Lactation in cholera-affected women, 725-
726

Lactic acid, 917

CHOLERA

Lactose, 142
Ladrone Islands, 47
Lahore, 38, 85
Lake Nyasa, 34
Lake Tanganyika, 34
Laos, 67, 74-76
League of Nations, epidemic information
bureau, 970
Lecithinase, 137
Lefebvre & Gallut’s medium, 556
Leningrad, see St. Petersburg
Letters, see Mail
Leucocytes, 626-634, 750
Leucocytosis, 626-634, 742, 952
Levulose, 142
Liao-ning, 73
Lime, 165-166
_chloride of, see Bleaching powder
milk of, 165-166, 923, 924
Lipase, 140
Lipovaccine, 333
Lisbon, 24
Lithium chloride media, 108
Liver, bacteriological findings, 496, 497,
499, 500
clinical findings, .719-720
morbid anatomy, 475-476, 477, 478, 479
Lizards, experimental infection, 451-452
LL phage, 277, 380-381
Local (intestinal) immunity, see Immunity
Localists, 845, 966
London, 14, 22, 23, 33, 847
Louisiana, 35
Lungs, bacteriological findings, 497, 499,
500 ‘
clinical findings, 703-704
complications, 720-722
morbid anatomy, 466-467
oedema, 466, 640, 675, 721-722, 795-796,
803
Luxembourg, 33
Lying-in women, cholera affected, 724,
725-726
Lymph-nodes, mesenteric, 475, 496, 499,
500
Lymphocytes, 628-630
Lymphocytosis, 628-630
Lymphopenia, 628, 629, 630, 631
Lysogenic strains, 375-376
Lysoresistant strains, 375-376
Lysosensitive strains, 375-376
Lysozyme, 379-381
Lytic principle, 373 .
(see also Bacteriophage)
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Macao, 72
MacCarthy Island, 34
MacConkey’s medium, 565
Macedonia, 44
Madagascar, 31, 34
Madeira, 43
Madhya Pradesh, 16, 67, 84, 85, 86, 822,
960, 961
Madras cholera clock, 835
Madras city, 94, 95
Madras State, 13, 15, 18, 27, 41, 52, 56,
67, 81-84, 86, 820, 822, 823, 824,
884-885
Madura, 18, 38
Magnesium content of blood, 642
Magnesium sulfate, 111, 112
Mahanadi River, 52, 56
Mail, role in spread, 863, 970, 971
Malabar, 12, 25
Malacca, 15, 19, 32
Malaria, 719, 742-743
Malaya, 38, 45, 46, 58
Maltase, 140
Maltese Islands, 26, 29
Maltose, 142
Manchuria; 37, 45, 68, 69, 71, 73, 837
Manila, 19, 41
Mannitol, 142
Mannose, 142, 143, 596, 993, 996
Marianas, 47
Markets, 934, 964
Marseilles, 24, 25, 32, 33, 38, 39, 40
Marshall Islands, 47
Mass prophylaxis, 941-959
Massawa, 34, 63
Mauritius, 16, 20, 31
Meat, viability of V. cholerae in, 174
Mecca, 25, 28, 32, 34, 37, 38, 41, 44, 62,
63, 881-882, 968, 971-974
Mechanism of immunity, see Immunity
Mecklenburg-Schwerin, 31
Media, agar, 119-120, 546-548, 560-561,
565-569
bismuth-sulfite, 539-542, 545-546, 565-
568, 992, 993
bile, 124-125, 537, 564-565, 567, 993
blood, 121, 125, 149-150, 153, 154, 155,
538, 548, 549-556
broth, 118-119
casein-containing, 114, 116, 563-564
chemically-defined, 113-115
dye-containing, 558-560
egg, 124, 538, 556-558, 567
enrichment, 533-546, 992
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Media (continued)
gelatin, 120, 546-547
glucose, 109, 110, 112
lithium chloride, 108
milk, 121-124
potassium-tellurite, 542, 544, 545, 562-
563, 575, 992
potato, 121
selenite-containing, 542, 545
starch-containing, 538-539, 544, 560-563
(see also under names of special media)
Medway, 22
Mekong River, 75
Melioidosis, differential diagnosis, 744
Membrane filtration, 575
Menam River, 75
Meningeal alterations, 465
Meningitis and meningismus, as complica-
tions, 722
differential diagnosis, 735-736, 745
Mental derangement, 718, 729, 747
Mentality of patients, 701, 709, 712, 714,
715
Mercury perchloride, 923
Mesenteric lymph-nodes, see Lymph-nodes
Meshed, 27
Mesopotamia, see Iraq
Meteorological influences, see Climatic
influences
Mexico, 24, 29, 30
Mice, experimental infection, 409-410, 431-
432,.441
Milk media, 121-124
Milk of lime, 165-166, 923, 924
Milk products, viability of V. cholerae in,
175-176
Milk-coagulating enzyme, 123, 136
Millon’s reagent, 589-592
Miscarriage in cholera-affected women,
697, 724-726
Mixed infections, 713, 731-733
Mixed vaccines, see Vaccines
Moluccas, 19
Mongolia, 21, 73
Monkeys, oral infection, 408-409
(see also Experimental infection)
Mononucleosis, 628, 629, 630
Montenegro, 44
Moravia, 33
Morbid anatomy, 461-487
Morocco, 29, 30, 31, 34, 40
Morphine, 781, 806
Morphology of V. cholerae, 102-108
Moscow, 21, 22, 28, 39
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Motility of V. cholerae, 104-105. 126

Mouse-protection tests, 333-334 ‘

Mouth and fauces, 465-466

Mozambique, 31, 34

Mucin, 276, 333-334

Mucinase, 138-140, 313-316

Mucoid (M) colonies, 127

Mumps, 717-718, 723

Munich, 26, 37

Muscat, 20

Muscles, 464, 497, 510

Muscular cramps, occurrence. 13, 689, 691.
696-698, 700, 712

treatment, 806
Mushroom poisoning, differential’ diag-
" nosis, 744

Mutation of V. cholerae, see Variation of
V. cholerae

Myelogram, 633-634

Mysore, 52, 67

Nagapattinam, see Negapatam

Nagasaki, 19

Nanking, 69, 72

Naples, 39, 43

Nasik, 81

Natural immunity, see Immunity

Negapatam, 78, 86, 92. 94, 95

Negative phase of vaccination, 250-251.
328-329

Neomycin, 774

Nepal, 18

Nephritic affections, see Kidneys

Netherlands, 23, 31, 33, 37, 43

New Britain, 47

New Guinea, 47

New Mexico, 35

New Orleans, 24, 28, 29, 35, 37

New York, 23, 28, 29, 35. 39. 40

Newcastle, 23

Newchang, 71

Nicaragua, 24, 36

Nietleben, 850, 927

Night-soil, role in spread, 852, 857

(see also Sewage dlsposali

Ningpo, 19

Nitrogen, non-protein, 645-646, 651,
655

Nitrogen content of urine, 667

Nitrogen retention, see Azotaemia; Non-
protein nitrogen

Nitroso-indole reaction, see Cholera-red
reaction

653-

CHOLERA

Non-protein nitrogen, 645-646, 651, 653-
633

Noradrenalin, 803

North Africa, see Africa

North-West Frontier Province, 77, 83, 85,
822

Norway, 23, 28, 37

Nuclei of V. cholerae, 106

Nucleoproteid, 134, 203,284, 317-318, 322,
442

Nucleouidase, 137

Nursing mothers, cholera-affected, 725

Nursing staff, 911

Nutrient broth, 118-119

Nutritional requirements of V. cholerae,
113-115

Nvasa. Lake, 34

O-agglutinability, 234, 577, 583, 584
O-agglutinating sera, 221-222, 228-229,
577-582, 584
O-agglutination, 221, 577
O antigen, 218-222, 228-231
Occupational incidence, 874-875
Odessa, 879
Qedema, legs, 723
lungs, 466. 640, 675, 721-722, 795- 796
803
Oesophagus. 468, 491
Office International d’Hygiéne Publique,
969
Ogawa tvpe of V. cholerae, 223, 232-233,
580, 837-841
Oils, essential, 164, 756- 758, 942
Old people, see Aged persons
Oliguria. 660, 667, 669, 689, 699, 714
Oman. 14, 19, 27 '
Opague colonies, 103, 125-127, 143, 150-
151, 220
Opiates, 781
Opium addicts, cholera prognosis, 747
Opsonins, 285-286
Oral administration, drugs,
therapy
fluids, see Fluids
vaccines, see Vaccination, methods
Oral infection. see Experimental infection
Orenburg, 21, 22, 28, 33, 42
Origin, geographical, 16, 820
of epidemics, 825-826
Orissa, 16, 52, 56, 67, 81-87, 820, 822, 824,
884, 944, 945, 963
Orthotolidine, 933
Osaka, 19

see Specific
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Otitis media, 723

Outbreaks, see Epidemics

Ovarian follicles, 724

Oxygen content of blood, 647

Oxygen requirements of V. cholerae,

112-113

Opysters, role in spread, 859, 877
viability of V. cholerae in, 455

Oxytetracycline, 774-776, 778-779

Ozone, 167

Pakistan, 27, 58, 62, 66-67, 77-78, 92
East, 66, 86, 90
West, 67 '
Palestine, 25, 28, 32, 42, 45
Palkies, see Fairs and festivals
Panama, 29 :
Pancreas, 495-496, 500
Panda’s enrichment method, 543, 574-575
Pandemics, 17-45
(see also Epidemics)
Paracholera, 156, 738, 740
vibrios, see Cholera-like vibrios
Paracolobactrum, 269, 270
Paragglutination, 266-270, 584
Paraguay, 36
Paralysis, intestinal, 749
(see also Cholera siderans)
transient, 718
Parasitic infestations, differential diagnosis,
743
Paratyphoid, 732-733
Parenteral infection, see Experimental in-
fection
Parenteral vaccination, see Vaccination,
methods
Paris, 23, 32, 37, 38, 40
Parotitis, see Mumps
Passive immunity, see Immunity
Passive protection tests, 333-336
Pathology, clinical, 607-676
general, 397-510
Pathogenesis, 504-510
Pathogenicity, for animals, 397-456
for insects, 456-461
for man, 461-487
Patients, detection, 907-908
management and diet, 806-807
‘mentality, 701, 709, 712, 714, 713
Peking, 19, 37
Pellicle formation of V. cholerae, 119
Penang, 19
Penicillin, 773-774, 776
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Penicillinase, 140
v-Peptidase, 138
Peptone-water enrichment, 117-118, 533-
536, 545, 992
Percutaneous infection, see Experimental
infection
Pericardial friction. 700, 703
Periodicity of epidemics, 833-835
Persia. see Iran
Persian Gulf, 20, 41
Personal prophylaxis, 937-940
Peru, 24, 36
Pettenkofer’s theory of spread, 843
Pfeiffer’s test, 242-243, 245, 248, 266, 267
374, 576
pH, blood, 643-647
culture media, 108-110
Phagocvtosis, 337
tests. 285-287
Phenol content, blood, 646
urine. 666
Phenolsulfonephthalein excretion, 669, 673
Philadelphia, 23
Philippines, 19, 26. 31, 41, 45, 46, 59, 64,
821
Phoridae. experimental infection, 460
Phosphate content of blood, 634, 636, 642,
645
Phosphoric acid content of blood, 643
Phthalylsulfaceumide, 767. 772, 773, 942
Phthalylsulfathiazole. 772
Pigeons, experimental infection, 423, 441,
430-431
Pigment production by V. cholerae, 121
Pilgrimages, 54, 881-883, 959-963, 971-974
(see also Fairs and festivals; Mecca)
Pilon’s medium, 533-354
Pituitary extracts. 804
Plasma, administration, 800-801
specific gravity, 612-614, 794, 796
volume, 618§
(see also Blood)
Pleural friction, 703
Pneumonia, 466-467, 720-721, 746
Poisoning, differential diagnosis, 741, 743-
744
Poland, 22, 26, 29, 33, 36
Polar bodies, 106
Pollution, see Contamination;
pollution
Polysaccharide fractions, 134, 204, 225-226,
237-241, 281. 382-383
Polyuria, see Diuresis, critical
Polyvinyl pyrrolidone, 801

Subsoil
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Pomerania, 29
Pondicherry, 90
Ponds, role. in spread, 852
Pooling of stools, 529-530
Port Louis, 20
Port Said, 38
Portugal, 24, 31, 33
Portuguese Guinea, 34
Post-choleraic uraemia, see Uraemia
Potassium content of blood, 634, 636, 640-
641, 675
Potassium permanganate,
917, 928-930, 939
Potassium-tellurite. media, 542 544 545,
562-563, 575, 992
Potato media, 121
Prawns, 452
Precipitin tests, 237, 243-244, 280-282, 383
Pregnancy, 485-487, 724-725, 747
ectopic, 745 ‘
Preservation of stools, 526- 529
Prevention, §93-906
(see also Mass prophylax1s
prophylaxis)
Prodromal diarrhoea, 684, 692-693
Prognosis, 745-750
Promethazine, 805
Propaganda, see Health education
Protease, 153-154
Protein content of blood, 642, 645, 647-649
Protein fractions, 134, 135, 237, 443-444
Proteolytic action and enzymes, 121, 135-
136
Provence, 24, 25
Prussia, 22, 26, 29, 31, 33, 37, 43-44
Pseudo-agglutination, see Agglutination,
spontaneous Co :
Puerperal fever, 724
Pulmonary oedema, see Lungs, oedema
Pulse, 700, 709, 715
Pumps, 852-853, 899
Punjab, 18, 21, 27, 38, 52, 55, 56, 62, 67,
77, 79, 80, 82-86, 820, 821, 822, 884
Purgative treatment, 781 ‘
Puri, 81, 924, 944, 945, 963
Purine metabolism, 137
Purines, 115
Pyrimidine metabolism, 137
Pyrogens, 707, 710, 711, 783-784

163, 760-761,

Personal

Q antigens, 226-227, 240
Quarantine, 964-980
Quebec, 23

CHOLERA

R antigen, see Rough antigen
R form, see Rough form
Rabbits, oral infection, 404-408
(see also Experimental infection)
Racial incidence, 874
Rags, contamination, 863, 971
Rail traffic, epidemiological role, 879, 965
980
Rainfall, 828, 830, 832, 836, 865
Rangoon, 27, 77, 94
Reaction stage, 709-716
Reactions, serological, 242-290
(see also under names of specific reac-
tions)
Receptor-destroying enzyme, 138- 139
Recovery, signs, 709
Rectal administration of fluids, 787-788
Recurrence, see Relapses
Red Sea, 34, 63
Refuse disposal, 902
Rehydration, 781-783
Relapses, 292, 716
Relapsing fever, 729, 733
Relative humidity, see Humidity
Renal failure, 660-676
Rennet, see Milk-coagulating enzyme
Resht, 20, 21
Resistance, of animals,
433-435, 438 ‘
of humans, 290- 292
of V. cholerae, 158-168
Respiration, clinical findings, 700, 703-704,
708, 709, 715
Réunion, 16, 20, 31
Rhamnose, 142
Rhine province, 22, 33
Rho antigens, 224-226
Rho forms, 130-131
Rhodes, 32
Rice-water stools, 688-689, 691, 694- 695
Riga, 22, 28
Ring colonies, 125, 126
Riverine cholera, 851-852
Road traffic, see Quarantine
Romania, 24, 32, 36, 44
Roseomycin, 775
Rostov-on-the-Don, 57, 60
Rotterdam, 43
Rough antigen, 224-226
Rough form of V. cholerae, 127-132, 246,
587-588, 589-592
(see also Dissociation)
Rugose antigen, 226
Rugose variant, 104, 126, 131-133, 226

399-400, 403-404,
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Russia, 22, 28, 29, 31, 32, 33, 36, 39, 42, 43,
57, 59, 60, 821

S antigens, see Smooth antigens
Saccharolytic properties, 142-144, 596
(see also Carbohydrate tests)
Saccharose, 142, 143, 596, 993, 996
St. Lawrence River, 23
St. Petersburg, 22, 31, 39, 42, 850
St. Thomas, 34
Salicia, 142
Salimbeni’s serum, 344, 754
Saline, concentrated, 798-799
hypertonic, 715, 783, 786, 797-799
normal, 797-799
Saline infusions, see Infusion treatment
Saliva, action on V. cholerae, 162
Salmonella enteritidis, 269
Salmonella infections, dlfferenual diagno-
sis, 740-742
Salonica, 36
Salt, depletion, 610-611
requirements of V. cholerae, 111-112, 119
use in precipitation tests, 282
viability of V. cholerae in, 176-177
(see also Saline)
Salween River, 77
Samara, 42
Sanarelli’s reaction, 287
Sanitary engineering service for control of
epidemics, 842
Santo Domingo, 34
Sardinia, 33
Saxony, 33
Schurupow’s serum, 346, 753-754
Scotland, 23, 28, 33
Sea traffic, epidemiological role, 879-880
(see also Quarantine)
Seaports, 90-95
(see also under names of ports)
Seasonal influences, see Climatic influences
Seasonal labourers, 82, 881, 953-954, 977
Sea-water, role in spread, 854-855
viability of V. cholerae in, 185-186
Selenite-containing media, 542, 545
Sera, agglutinating, 221-222, 228 229 577-
582, 584
anti-phage, 391-392
immune, 254, 343-350
(see also under names of special sera)
Serbia, 44
Serological races of V. cholerae, 222-224,
232-234, 836-841
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Serological reactions, 242-290
Serotherapy, 751-756, 920
(see also Passive immunity)
Serum agar, 568
Sewage disposal, 901-903
Sex, effect on cholera prognosis, 747
incidence, 873-874
Seychelles, 34
Shanghai, 37, 58, 69, 72, 850
Shan-si, 69
Shellfish, 452-456, 858-860, 877
Shen-si, 71, 72
Shiraz, 20
Shock, anaphylactic, see Anaphylaxis
secondary, 659
Shwartzman phenomenon, 287-288
Siam, see Thailand
Siang River, 72
Siberia, 28, 36, 42
Sicily, 32, 34, 43
Si-kiang River, 68
Silesia, 29, 37, 43
Sinai Peninsula, 42
Sind, 77, 85
Singapore, 19, 38, 41, 58, 65
Singultus, see Hiccough
Sinkiang, 27
Sisels, immunization, 322
oral infection, 409
Skin, appearance, 463, 701, 709, 715
Skin manifestations, 464,.715, 717-718,
726-728, 950, 951
Skin tests, see Allergy tests
Slide tests, rapid, 255, 584-585, 995
Smear examination, see Bacterioscopic
examination
Smooth antigens, 225-226
Smooth form of V. cholerae, 127-132
Smyrna, 32
Soap, 163
Sodium choleate, 565
Sodium content of blood, 634, 636, 639-
640, 643
Sodium sulfadiazine, 767, 768
Sodium sulfide, 112
Sodium taurocholate, see Sodium choleate
Somaliland, 25, 34
Somatic antigen, see O antigen
Sorbite, 142
South Africa, see Africa
Spain, 24, 28, 31, 33, 38-39, 59
Specific gravity, blood, 749-750, 793-796
plasma, 794, 796
Specific therapy, 363-393
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Spermophilus, see Sisels
Spherical form of V. cholerae, 106, 108
Spinal cord, 465, 497, 498
Spleen, bacteriological findings, 496, 497,
499, 500 :
clinical findings, 712
morbid anatomy, 480
Spread, factors governing, 344-83
Springs, role in spread, 852
Staff organization, 903
Staining properties of V. cholerae, 103
Starch, 142
Starch-containing media.
560-563
“ Sthenic ” form, 698, 700
Stiliborn children, autopsy findings, 486-487
(see also Foetuses)
Stokers’ cramp, differential diagnosis, 744
Stomach, 468-469, 490-491. 495
Stools, character, 688-689. 691, 694-693,
709, 741-742
clinical pathology, 607-611. 6
collection of specimens. 523-326
disinfection, 98, 922-924
examination, 523-569, 974-978, 991-996
bacterioscopic, 531-533
macroscopic, 530-531
pooling, 529-530
preservation of specimens, 526-329
Straits Settlements, 26. 41
Streptomycin, 774
Strophanthin, 804
Suakin, 34, 37
Subarachnoidal fluid, 497
Subcutaneous infection, see Experimental
infection
Subsoil pollution, 897
Succinylsulfathiazole, 76~. 771, 773, 775
Sucrose, see Saccharose
Sudan, 25, 30, 37, 40
Suez, 32, 62-63, 968, 969
Sui-yiian, 71
Sulfacetamide, 919

wn

538-339, 544,

23

Sulfadiazine, 766, 768, 770, T71. 773, 774,
776, 779-780, 918, 942
Sulfaguanidine, 766, 767. 768-771, 773,

918, 919

Sulfanilamide, 766

Sulfapyridine, 766, 771

Sulfasuxidine, see Succinvisulfathiazole

Sulfathalamid, 918

Sulfathiazole, 766-768, 771

Sulfonamide treatment, 766-773, 798. 918-
920
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Sumatra, 38
Sunda Islands, 41
Sunderland. 23
Supersonic waves, 161, 253, 317
Suprarenal cortical extract, 803, 804
Suprarenals, 443, 444, 481
Surat, 13. 18
Swatow, 69, 74
Sweden, 24, 29, 31, 33, 37
Switzerland, 26, 30, 34
S¥mbiosis, 167-168, 273
Symptomatology, 684-737
cholera gravis, 692-737
choleraic diarrhoea, 688-690
cholerine, 691-692
Syria, 20. 25, 28, 30, 32, 37, 42, 51, 59, 63
Sze-chwan, 72

Tabriz, 27
Taiwan, 59. 66
Tanganvika, Lake, 34
Tanks, role in spread, 848, 852
Tartrate, 142
Thilissi. see Tiflis
Teheran, 20, 27
Temperature, atmospheric, 828, 829-830,
832
body, 699, 701, 705-708, 709-713, 715,
749
Terramycin, see Oxytetracycline
Testosterone propionate, 805
Tests, agglutination, see Agglutination
tests
allergy, 237-290
bactericidal. 245-246, 332, 336
bacteriophage, 589
carbohvdrate, 596, 993, 994, 996
complement-fixation, 282-285, 332, 339,
342 ‘
haematocrit, 614-619, 621, 648
mouse-protection, 333-334
phagocytosis, 285-287
precipitin, 237, 243-244, 280-282
serological, 242-290
skin, 287-290
slide, 255, 584-585, 995
urea-clearance, 652
vibriocidal, 588
(see also under names of specific tests)
Tetracycline, 776
Texas, 28, 35
Thailand, 19, 38, 41, 45, 46, 58, 73-74, 83
Thermolabile antigen, see H antigen
Thermostable antigen, see O antigen
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Thionin-glycerol agar, 127
Thirst, 689, 699, 701
Thymus, 466
Thyroid, 456
Tiflis, 20, 22, 28
Tigris, 20, 28, 61
Tissue-disintegrating enzyme, 138-140
Tobolsk, 28, 36
Tomb’s essential-oil mixture,
Tomsk, 36
Tong-king, 73, 76
Toulon, 25, 38, 40
TOX, 209
Toxin, action on experimental animals,
202-211, 399, 427-428, 434-435, 440-
447
action on isolated organs, .447- 449
production, 202-211
role in pathogenesis, 464, 505-510, 621,
646, 710, 713-714, 727
Toxoids, 318-319
Traffic control, see Quarantine
Transcaspia, 42
Transcaucasia, 42
Travancore, 15, 84
Treatment, 750-807
adjuvant, 802-806
infusion, 750, 751,
specific, 751-781
Trichinosis, differential diagnosis, 743
Trincomalee, 16, 19, 20
Tripolitania, 25, 40
Trypaflavine reaction, 591-592
Tube agglutination, 585-587, 995.
Tube wells, see Wells
Tunisia, 25, 28, 34, 40
Turkestan, 37, 42
(see also Sinkiang)
Turkey, 24, 28, 30, 32, 36, 44
Typhoid, 502, 729, 731-732
Tyrol, 26

756-757

781-802

Uganda, 31
Ukraine, 57, 60
Ultrasonic, see Supersonic
United Provinces, see Uttar Pradesh
Uraemia, 644, 651, 653, 655, 658, 669, 671-
676, 710, 711, 712, 713, 714-715, 716,
746, 804-805
Urotropine, see Hexamethyleneamine
Urea, clearance tests, 652
content, blood, 651-653, 654, 669
urine, 666, 667, 668, 670
retention, 671, 672, 673-675
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UTic acid content of blood, 652, 653
CUrinary apparatus, bacteriological find-
ings, 498, 500
clinical findings, 723
morbid anatomy, 484-483
Urine, analysis, 664-671, 749
character, 643, 662,673,689, 691, 709, 712
excretion, reduced, see Oiiguria
suppression, see Anuria
Urobilinogen in urine, 670

Uruguay, 36, 40
USA, 23, 24, 28, 29, 30. 35-37, 39, 40
USSR, 59

(see also Russia;
Uterus, 486, 724
Uttar Pradesh. 16, 52, 34,

822, 824, 383-884

Siberia; Ukraine)

, 35-56, 67, 79-86,

Vaccination, duration of immunity,
329-330
effect on prognosis, 747-748
methods, 320-326, 920-922
negative phase, 250-231, 328-329, 952
practical application, 920-922. 947-939,
960-963
Vaccines, agar-grown, 296-309
autolysates, 316-317
bacteriophage lysates, 392-393
" booster doses, 250-251, 330, 948, 951
culture filtrates, 311-316
direct, 309-311
evaluation tests, 330-336
extracts, 317-318
live, 293-296
mixed, 326-328
mucinase-containing, 314-316
‘sensitized, 319
supernatants, 311
toxoids, 318-319
Vagina, 724
Variation of V. cholerae, 125-127, 150-151,
270- 279 376, ~84 ~9" 861-862
Vegetables conramlmted roh in spread,
857, 934, 93%
viability of V. cholerae in, 178
Venezuela, 30
Venkatraman & Ramakrishnan’s preszry-
ing fluid, 528-329, 545
Venous pressure, 639-660
Viability of V. cirolerae. 169-186
(see also Resistance)
Vibrio, genus. common characteristics,
io1-102
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Vibrio anguillarum, 453
Vibrio cardii, 452 :
Vibrio cholerae, antigenic structure, 217-
242
biochemical properties, 134-158
chemical constituents, 134-135
classification, 101-102
confirmatory tests, 589-596
cultural characterictics, 108-134
discovery, 38, 97-101
dissociation, see Dissociation
distribution in patients and corpses,
487-504
enzymatic make-up, 135-140
growth limits and requirements, 108-116
haemodigestive and haemolytic proper-
ties, 146-158
identification tests, 575-589, 993-996
morphological characteristics, 102-108
motility, 104-105, 126
pathogenicity, for animals, 397-456
for insects, 456-461
for man, 461-487
saccharolytic properties, 142-144, 596
serological races, 222-224, 232-234, 836-
841
serological reactions, 242-290
toxin, see Toxin
variation and mutation, 125-127, 150-
151, 270-279, 376, 384-392, 861-862
viability outside human body, 169-186,
856-857
virulence, 211-217, 230, 399, 419 450,
843, 870-871
vital resistance, 158-168, 856
Vibrio El Tor, ar tigenic structure, 220-221,
222, 224, 228-229
causative rcle, 156-158
chemical constituents, 134-135, 268
colonial variation, 127, 131 .
discovery, 147 ,
exohaemolysins, 252, 253, 348
experimental infection, 424, 425, 431
growth appearance, 123, 542 555-556,
566-567
haemodigestive and haemolytlc proper-
ties, 146-158, 251-254
immune sera, 345-348 ‘ ‘
occurrence, 64-65, 156-158, 573 574 861,
996
polysaccharide complex, 130, 131
serological reactions, 235, 244, 256-257,
268, 282-283, 287-288, 583
status, 244 253-254 ‘
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Vibrio El Tor (continued)
toxins, 211, 252-253, 288, 347-348, 445,
449
toxoid, 318
Voges-Proskauer reaction, 144-146, 596,
993, 996
Vibrio metchnikovi, 275, 278, 286, 422, 425,
450, 593
Vibrio piscium, 453, 454
Vibriocidal tests, 588
Vibriophages, 274, 277-278, 381- 382
Vibrios, cholera-like, see Cholera-like
vibrios
Vienna, 22, 26
Viet Nam, 74-75
Virulence of V. cholerae, 211-217, 230, 399,
419, 450, 843, 870-871
Viscosity of blood, see Blood
Vitamin C, see Ascorbic acid
Voges-Proskauer reaction, 144-146, 596,
993, 996
Volga, 28, 42
Vomiting, occurrence, 691, 693-696, 700,
715
treatment, 806
Vomits, bacteriological findings, 490-491,
495
character, 607-609, 695
examination, 569-570
Vox cholerica, 691, 701, 704

Wars, role in spread, 881
Water, depletion, 610-611, 614-619, 663
examination, 570-575
viability of V. cholerae in, 181-186
Water-borne infection, 30, 39, 69, 98, 830,
847-857, 875-877
Water-melons, 864
Water-supplizs, contamination, 181-186,
830, 847-857, 875-877
disinfection, 927-933
permanently safe, 893-901
prohibition of use, 927
temporary improvement, 925-933
Water-vibrios, see Cholera-like vibrios
Waterworks, 39, 69, 847-851, 894-897,
925-926, 927
Wells, artesian, 848, 854
bacteriophage treatment, 944-947
disinfection, 928-933
role in spread, 854
shallow dug, 897-899 .
tube, 899-901
Wenchow, 19
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West Indies, 30, 34 Yangtze River (valley), 19, 68,69, 72-73,821
West Pakistan, see Pakistan Yatren, see Chiniofon
Westphalia, 33 Yeu Island, 39
Wilson & Reilly’s medium, see Bismuth-  Yoghourt, 917

sulfite media Yuan River, 68, 72, 821, 851
Wiirttemberg-Baden, 37 Yun-nan, 68, 69, 72
X-radiation, 402, 417 Zanzibar, 21, 25, 31, 34

Xylose, 142 Zenker’s muscle degeneration, 464






