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(4) The necessity of considering the evacuation of sick and wounded 
according to the category to which they belong, considering that is to say, 
the difference in the methods of dealing with the slightly wounded as 
compared with the more seriously wounded, the necessity of saving the 
former from capture, and trusting to the Geneva Convention with regard 
to the latter, and the different forms of transport suitable for each. 

(5) The necessity of establishing throughout all three zones, a series 
of rest stations or medical posts at definite intervals of space or time from 
one another. 

This last point has only been incidentally referred to in the lecture, 
but it requires special emphasis. No scheme or system of removal of sick 
and wounded to their final destination in fixed hospital establishments 
is complete without these rest stations. In the case of road transport 
there should be one for each day's journey and in railway transport they 
should be placed at distances from one another of not more than six 
hours' journey by rail. In some places they can be combined with 
clearing and stationary hospitals, but these by themselves are not 
sufficient. The whole subject is one that requires the most careful 
attention if the system is to work smoothly and with success. I would 
regard, in fact, the organisation of auxiliary transport and of rest stations 
along the lines of collection, evacuation, and distribution, as two of the most 
important factors in ensuring the proper co-operation of the medical units 
with the general work of the army in the field and with one another . 

• 

1Re"iews. 

REPORT OF THE MEDICAL OFFICER TO THE LOCAL 
GOVERNMENT BOARD FOR 1906-1907. 

THE present Report, being the Supplement to the Thirty-sixth Annual 
Report of the Local Government Board, is the first issued by Dr. Arthur 
Newsholme, who succeeded Sir W. H. Power as the Board's Chief Medical 
Officer at the beginning of 1908. Dr. Newsholme states that it is con
cerned entirely with the work of the Boa.rd's Medical Department during 
Sir William Power's tenure of office, and accordingly submits it with
out any lengthy comment: the actual Report, indeed, only occupies a 
dozen pages. Next year we hope, however, that the Report will contain 
a substantial contribution from the pen of the Chief Medical Officer him
self. Everyone will agree with Dr. Newsholme's reference to Sir W. 
Power's period of office as "having been brilliant in scientific advance
ment and marked by great sanitary amelioration throughout the 
country"; and to his contributions to the Board's Annual Reports as 
having ., become classic in the literatur.e of preventive medicine and 
landmarks in its history." 
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We much regret the absence from this year's volume of the selec
tions from the Reports of the Board's Medical Inspectors on the sanitary 
conditions of various districts and on special outbreaks of disease. These 
reports have hitherto been published (that is, a selection of them) in extenso, 
frequently illustrated with maps aud plans, and have been of the greatest 
interest to all workers in sanitary sdence; in an especi!11 manner has 
this been the case with regard to officers of the Royal Army Medical 
Corps charged with sanitary duties. Our officers are, generally speaking, 
unable to carry about with them any extensive reference library, and 
many of them have been accustomed to look for, and to find, in these 
valuable volumes full accounts of enquiries as to the prevalence of 
diseases, such as enteric fever, which have served as models how such 
researches should be undertaken and on what lines such reports should 
be drawn up. It is true that abstracts are given of forty-four reports of 
inspections and full extracts from six reports, dealing with local housing 
conditions; but the detailed accounts of insanitary conditions, of pre
valence of disease, of circumstances affecting water supplies, and of the 
methods and results of enquiries undertaken in various parts of the 
country-which have been such a valuable feature in the preceding 
volumes of these Reports, and in their sum have constituted a consider
able part of the classics of Public Health literature-are not this year 
included. 

While regretting the absence of the original reports, we must not be 
ungrateful for what is presented in the volume before us. 

The important subject of acceptance of vaccination appears in a favour
able light in this Report, dealing with the year 1905. Whereas in the 
years 1893-97 (before the Act of 1898, which pritctically abolished com
pulsion), 67'7 per cent. of children born in England and Wales were 
vaccinated, and 21 per cent. were "excepted," "postponed," or 
" remaining"; since 1898 the "acceptance" has steadily risen from 
61 per cent. to 75'8 per cent. (1905), and the "abstention" has fallen 
from 26'6 to 14'8: though it is to be noted that this figure is somewhat 
higher than the figures for 1903 and 1904 (14'7 and 14'5 per cent.). In 
1893-97 nineteen counties and six metropolitan unions had 80 per cent. 
or more of the children that were born, vaccinated; while nine counties 
and six metropolitan unions had less than 60 per cent. vaccinated. In 
1905 twenty-eight counties and ten metropolitan unions had 80 per cent. 
or more vaccinated; and only four counties and five metropolitan unions 
had less than 60 per cent. of the children that were born, vaccinated. So 
far, then, and taking the country as a whole, the fea.rs expressed at the 
time that compulsory vaccination was (practically) abolished have not 
been justified. The three counties of Bedford, Leicester and Northampton 
had less than half of their births vaccinated in 1893-97; the same three 
counties were in the same position, at the bottom of the county list, in 
1905. Of four metropolitan unions that had less than 50 per cent. 
vaccinated in 1893-97, Bethnal Green and Mile End occupied the same 
position in 1905, while Hackney and Shoreditch had slightly improved 
their status. 

Transmission of enteric fever by carrier-cases is considered to have 
been the probable cause of an outbreak at the Belmont Asylum, Sutton 
(sixty-four cases, eleven deaths), enquired into by Dr. Copeman; and at 
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Brandon (Durham), where there had been considerable enteric prevalence 
in 1904-05-06, Dr. Fletcher considered that the men and boys became 
infected while working in the pits, and the women (later cases) through 
acting as nurses. One colliery was especially affected; and there also 
.appeared to be a considerable spread from house to house. 

It is interesting to note that an outbreak of diphtheria in the families 
of the officers at Dartmoor Prison was considered by Dr. Sweeting to be 
" referable not to insanitary conditions, but to evolution from minor sore 
throat antecedent in the village, largely spread at school." 

Dr. Brace Low contributes valuable summaries of the progress and 
diffusion of plague and cholera throughout the world during 1906, in 
continuation of similar reports in previous years. He notes in regard 
to the outbreak of plague in Seistan (Persia), that there was no evidence 
of spread of the disease by rats; "indeed, it is worthy of mention that 
neither Mus rattus nor M. decumanus is found in the province of Seistan. 
Though these rats are awanting, fleas are said to abound in large 
numbers." Captain KeUy, LM.S., suggested that the infection might 
have been bmught by migrating waterfowl passing from Astrachan into 
Persia. The plague bacillus can live in the flea for eight days. If a 
wild duck were to eat a recently dead rat, fleas might be transferred to 
the duck and carried to Seistan. It is stated that the epidemic first 
appeared solely among the tribesmen living in the marshes, whose main 
pursuits are wild-fowling and fishing, the agricultural population not 
being attacked until later. 

A succinct resume of cholera manifestations in 1906 has reference 
chiefly to India, where the mortality from this disease was higher in 
1906 than in any year since 1900. The disease also prevailed in the 
Philippines (in some places due to use by Chinese of human excrement 
as garden manure on the banks of a river), and in some parts of Russia. 
Some alarm was caused in October, 1906, by the arrival at Queenstown 
of the "Peruviana" from Rotterdam, via Penarth, having two of her 
crew dead and four obhers seriously ill with gastro-intestinal symptoms. 
No evidence was found for the diagnosis of Asiatic cholera: but several 
of the crew had partaken freely of mussels while at Penarth; it was said 
that these mussels had been collected from piles covered with copper. 

The remainder of the volume is occupied chiefly by accounts of 
laboratory investigations of considerable importance. Dr. Klein con
tributes a further research in connexion with Plague, dealing with the 
prophylactic ana therapeutic use of material derived from the organs 
of l1nimals dead, or recovered, from plague. "It may be that there is 
here basis for securing a satisfactory therapeutic agent from cases of 
naturally acquired plague, but obviously these are points which require 
to be made the subject of further experiment" (p. 140). 

The report of Observations on some of the Defensive Mechanisms of 
the Body against Pyogenic Cocci, by Drs. F. W. Andrewes and M. H. 
Gordon, is of great interest. It was undertaken with special reference 
to methods of inhibiting the injurious activities of pathogenic micro
organisms of this class when they gain access to the body; and in the 
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first place the methods which are available for measuring these defensive 
forces came to be tested. 

Three means of defence against invading bacteria are employed by the 
human body: (1) A chemical antidote may be produced, neutralising the 
bacterial poison but not attacking the bacterium itself-this is chemical, 
or "antitoxic" immunity; (2) substances may be formed capable of 
destroying the bacteria, apart from direct cellular intervention-this is 
" bacteriolytic" immunity; (3) the bacteria may be destroyed by special 
cells of the body-this is "phagocytic," or, since opsonins form an 
important part of the process, "opsonic" immunity. Any or all of 
these defensive means may be employed, but the phagocytic is generally 
held to be the most usual one. With regard to staphylococci and strepto
cocci, there seems to be no evidence that they form soluble poisons, 
therefore antitoxic immunity is not demanded; moreover, it is generally 
agreed that the serum, both of man and animals, normal or immunised, 
is devoid of any bactericidal action upon cocci. The only existing 
evidence as to means of defence against pyogenic cocci refers this defence 
to phagocytic action. Wright and Douglas showed (1903) that the serum 
of animals immunised against Staphylococcus pyogenes aureus contains 
an increased amount of the substance which prepares this coccus for 
phagocytosis, which substance they named opsonin. Rosenow has since 
been able to show that there exists an inverse ratio between the virulence 
of a given strain of pneumococcus, and its capacity for being taken up by 
the phagocytes; pneumococci of high virulence, e.g., could not be taken 
up at all; as their virulence lessened on subculture, the phagocytes 
became able to engulf them in presence of opsonin, and exceptionally 
even in its absence. The authors have in the present research en-

. deavoured to ascertain the principal means by which the living body 
defends itself against invasion by pathogenic micrococci; they limited 
their observations to S. pyogenes a1.reus, and chose the rabbit for study 
of the interactions, as being neither too susceptible nor too refractory. 
As the result of experiments carried out by Wright's method, with the 
capillary pipette, they failed to obtain positive evidence of any bactericidal 
effect on S. pyogenes aureus by (1) human blood; (2) normal and immune 
rabbits' blood; (3) normal and immune horse serum; or (4) normal and 
immune horse serum in the presence of leucocytes. Considering, hoM'
ever, that the number of organisms present in a blood or serum is the 
resultant of the two opposing factors-(a) tendency to destruction by 
antibodies, and (b) tendency to multiplication of the organism; and that 
presumably a given amount of serum can only destroy a limited number 
of bacteria; consequently, that if the bacteria are excessively numerous, 
the survivors (after the bactericidal substance has been used up) will be 
able to multiply ad lib.; and therefore that the capillary pipette method 
would fail to detect bactericidal action that had occurred only during the 
earlier hours of contact, and was later compensated by multiplication of 
the surviving individuals-the authors devised experiments for determin
ing the rate of bacterial mortality or bacterial multiplication. 

Reference must be made to the original memoir for the details of the 
experimental methods, which do not admit of abbreviation. The con
clusions arrived at were: (1) That in water, and in solutions of simple 
substances incapable of affording bacterial nutriment, the drop in the 
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numbers of cocci present is a rapid and fairly uniform one, with no 
preliminary,multiplication; (2) that in artificial proteid media, in which 
no question as to the presence of specific antibodies can arise, there is 
multiplication almost from the first. Thus, in distilled water, taking the 
number of cocci present at the start to be 100, after one hour there were 
45'8, after two hours 7 '8, and after three hours 0'4; in artificial proteid 
media (such as peptone 1 per cent., fleischwasser, broth), taking the 
number at the start as 100, after one hour there were 106'2, after two 
hours 149'8, after three hours 476'7. Experiments were then made with 
defibrinated normal rabbit blood, defibrinated blood from immunised 
rabbits, and serum from rabbits (normal and immune); in each case, 
not merely an inhibitory, but an actual bactericidal, effect was produced 
on the staphylococci; the blood of the immune animals had a greater 
bactericidal effect; if heated to 55°-66° O. this effect was diminished; 
therefore the bactericidal substance is largely thermo-Iabile, and like other. 
antibodies, it becomes" anchored" to the cocci, because it waR found that 
when the defibrinated blood was saturated with cocci, previously killed 
by heat, the bactericidal substance was removed, partially or entirely. 
Finally, experiments were made with defibrinated human blood and 
serum, heated and unheated, which confirmed the rabbit blood experi
ments. The numbers of cocci present at the beginning are largely 
reduced during the first three or four hours, after which an increase 
takes place. There is "not merely an inhibitory, but some degree of 
bactericidal action upon S. pyogenes aure~"s, on the part of defibrinated 
blood and serum, both from the rabbit and from man." The authors 
point out that" even though the destructive action is exhausted at the 
end of three or four hours, the reaction may be of great value in bodily 
defence. For the process of infection, as it naturally occurs, must 
usually consist in invasion of the tissues, not by battalions, but by units 
which later mulbiply into battalions. A bactericidal power, 'even though 
of relatively slight degree, may suffice to annihilate the first units; and 
a reduction of 50 to 95 per cent. in numbers is more than a slight means 
of defence. It may be a valuable adjunct, or rather preliminary, to the 
more active defence possessed by the body in its phagocytes" (p. 169). 

The above experiments are, as the authors say, "an essential pre
liminary to the investigation of the sequence of events intra vitam when 
infection takes place." Observations have been commenced on rabbits, 
and a continuation of this important research will be awaited with 
interest. 

Dr. Andrewes contributes another report, of great value, on the Micro
organisms present in Sewer Air and in the Air of Drains. Until quite 
recently it bas been generally considered that the air of sewers and drains, 
when these are properly constructed and in good condition, is compara
tively free from organisms; and that when these are present, they are 
derived from the outside air of the atmosphere rather than from the 
sewage. This opinion has been chiefly grounded on the experiments of 
Carnelley and Haldane in 1886, Petri in Berlin, Levy and Miquel in Paris 
(1891), and the full investigations of Parry Laws (1892-94), with the later 
stages of which Dr. Andrewes, himself, was associated. All these were 
fairly concordant as to the main points-that the number of micro-
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organisms in sewer air was not large, and that those which were present 
were mostly due to ingress of atmospheric air, and were not derived from 
the sewage. The paucity of organisms in sewer air was explained by 
Hurtley (Report to the Hampstead Sanitary Authority, 1905) by the fact 
that sewer air is always saturated, or nearly saturated, with water vapour; 
if only a slight lowering of temperature occurs, condensation will take 
place on any floating particulate matter (e.g., bacteria), which will be 
deposited, and the sewer air consequently cleansed; this condensation 
occurs regularly at night. Dr. Andrewes does not, however, refer to 
the view advanced by Tichborne, of Dublin, some years ago, who 
looked on this phenomenon in a different light. He considered that 
sewage organisms were carried about, as on a raft, by the droplets of 
condensed vapour formed during the cold hours of the night, and dis
sipated when the air becomes warmed; thus leaving the imponderable 
microbes floating about in the air, which might consequently become 
a medium for spreading specific disease. This opinion as to the injurious
ness of sewer or drain air (which always commended itself to many 
workers in preventive medicine, as a rational explanation of the undoubted 
fact of the connexion, either post or propter, between the incidence of 
certain diseases and access of drain air, to dwellings) received great 
support from Major Horrocks' observations on the presence of sewage 
bacteria in the air of ventilation pipes, inspection chambers, drains and 
sewers (JOURNAL 0]' THE ROYAL ARMY MEDICAL OORPS, October, 1907). 
Dr. Andrewes also himself found evidence of the presence of Bacillus coli 
and sewage streptococci in sewer air, as detailed in his Report to the 
Hampstead Sanitary Authority, 1905 (quoted in Public Health, July, 
1907): and he now reports a very full investigation, which will probably 
set the matter at rest, being in the nature of a positive finding, not (as 
were the earlier observations) merely a negative result. This has come 
about by the improvements in the methods of bacteriological research, 
and shows the absolute necessity for repeating observations, and revising 
the conclusions drawn from them, at periodic intervals. 

In the present investigation, Dr. Andrewes has made special search 
for members of the streptococcus and B. coli groups. "It was required 
to prove that certain organisms in sewer air are of human falcal origin, 
and not derived from the fresh air. But the fresh air of towns, especially 
in dry and windy weather, is extensively polluted by dried horse-dung. 
It has, therefore, to be shown that sewer air contains microbes which are 
not found in fresh air, and that such microbes are characteristic of sewage 
rather than of horse-dung." The relative frequency of the different 
members of the B. coli group in human falces and horse-dung is not 
known; therefore reliance has to be placed on their relative biological 
characters, as found in the three situations-sewer air, fresh air and 
sewage. Oonradi-Drigalski medium was the selective medium adopted, 
possessing the double advantage of inhibiting most of the common air 
organisms, while permitting free growth of most streptococci, and of the 
B. coli group, with appearances characteristic of the various" types," or 
" strains." Dr. Andrewes speaks of these in one place as " the individual 
species," but this term is certainly not strictly applicable to the" strains," 
or "races," or "groups" in question; as he himself allows. The air 
investigated was generally taken from a passage leading from a manhole 
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to the main I8-inch drain of St. Bartholomew's Hospital, just before its 
outfall, through an intercepter, into the sewer in Little Britain; the 
ventilation of the drain was good, and no unpleasant odour was noticeable. 

rfhe streptococci observed were found to range themselves under six 
groups, in addition to the pneumococcus ;-

S. equinus S. mitis S. pyogenes 8. salivarius S. anginosus S. fruGali, 
Litmus milk; acid + + 

" 
clot + + + 

Neutral red + + + 
Saccharose + + + + + + 
Lactose + + + + + 
Raffinose ± ± 
Inulin .. 
Salicin .. + + + + + 
Mannite + + 
Length of chain in broth Short Long Short Long Short 

The streptococci of fresh air were first sought for by exposing plates 
of Conradi-Drigalski medium for an hour in various situations near 
St. Bartholomew's Hospital. The reactions of eight strains thus obtained 
were found to indicate S. equinus in four instances, and a variety of 
the same in another instance; one was a variety of S. fcecalis, another 
a variety of S. salivari7ls, and a third differed from all the rest. These 
results were similar to those obtained by Andrewes previously a 
Hampstead, and by Gordon in his House of Commons· experiments. 
"It may be regarded as established that, of the streptococci to be 
obtained from fresh air in London, a great majority (65 per cent. of 
the sixty-four recorded strains) belong to the equinus type and are pre
sumably derived from horse-dung." Members of the mitis type (3 per 
cent.), of the salivarius type (6 per cent.), and of the fcecalis type (20 per 
cent.) also occur. 

In various experiments on the micro-organisms present in sewage 
Dr. Andrewes has found streptococci to be the most abundant, more so 
than B. coli in any of its forms, or any other organism. He has found 
streptococci present in the proportion of 100,000 up to 10,000,000 per cc. 
Nineteen strains of sewage streptococci are described, the salivarius type 
being most abundant (58 per cent.); while the eqzlinus type forms only 
5-2 per cent. of the total. It is to be remembered that the salivarius 
type is found not only in the saliva, but also abundantly in freces. 

Proceeding now to the streptococci in sewer and drain air, Andrewes 
found at St. Bartholomew's Hospital six strains, all of salivari1ls type. 
Previously at Hampstead he had found thirteen strains, eight of which 
were of salivarius, and five of fcecalis type; no streptococcus of equinus 
type was found at all. Therefore, the characters of sewer and drain air 
streptococci are mostly those of the sewage types and not those of the 
fresh ail' types. This is shown in the following table ;-

PERCENTAGE DIS1.·RlBUTION OF STREPTOCOCCAL 'l'YPES. 

Fresh air Sewer air 
ElJ.uinus .. 65'6 0 
Mitis 4'7 0 
Salivarius 9'4 73'6 
Ji'a!calis 20·3 26'4 

Sewage 
5'3 

21'1 
57'9 
15-7 

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-12-01-14 on 1 January 1909. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


Reviews 107 

"The conclnsion appears irresistible that the streptococci to be found 
in sewer and drain air are in the main not derived from the fresh air 
by processes of ventilation, but are derived in some way from the sewage 
itself." 

The biological characters of the members of the coli group are then 
considered, as they are found in the fresh air, in sewage, and in the air 
of drains and sewers. The media employed were Oonradi-Drigalski plates, 
MacOonkey's bile salt, neutral red lactose agar, and lactose litmus broth. 

For the fresh air observations large plates (of 6 incht<s diameter) were 
exposed, generally for an bour, near St. Bartholomew's Hospital on seven 
occasions under all sorts of atmospheric conditions, but not during actual 
rain; fifteen plates in all were exposed. Once an aberrant member 
of the B. coli group, and twice B. lactis aeJ:ogenes were recovered, and 
these three colonies represent tbe total result, as regards the B. coli 
group, of all the fifteen exposures. This group of organisms must, 
therefore, be of very sparse distribution in the air of the city of London. 

For identifying the coli group in sewage, Andrewes used the following 
tests: gas formation in gelatine shake, acid formation and clotting in 
litmus milk, reduction of neutral red, and indol formation in peptone 
broth; together with MacOonkey's media, viz., bile salt litmus broth 
containing lactose, saccharose, dulcite, adonite and inulin respectively; 
and Voges and Proskauer's reaction (reddish colour on adding caustic 
potash or soda to a glucose peptone culture of the organism tested). 
Of ten organisms of the coli group isolated from the hospital sewage, 
four were atypical coli, one was B. lactis ae·rogenes, two were atypical 
B. lactis aifrogenes, one belonged to the Friedlander group, one was 
B. cloacce, and one atypical B. cloacce. Ouriously enough, no typical 
B. coli was found amongst this collection. 

For the coliform organisms present in drain air, plates of suitable 
culture media were exposed in January and November for one hour, and 
in June for half an hour, in the arched passage leading from the manhole 
to the main drain in Little Britain. In the January observation four 
colonies of typical coli were obtained, three colonies of atypical coli, two 
colonies of typical and ten of atypical B. lactis aiirogenes, five of typical 
and two of atypical B. cloacce. It is evident that these organisms are to 
a great extent identical with those found in the sewage: "at least six of 
the types present absolute identity throughout all thirteen tests; there 
can be no doubt that they represent the same organisms, and it is evident 
that organisms identical with those of sewage were obtained in rich 
abundance from the air of the drain." The other two observations were 
not so fully carried out in detail. 

The conclusion is that "from the air of a large drain it is readily 
possible to isolate members of the B. coli group in numbers, and in con
siderable variety, by the aid of suitable methods. Such bacilli clearly 
correspond, on the whole, in their biological characters with those of the 
sewage flowing along the drain. From the frm;h air in the vicinity thesi3 
bacilli can only be obtained in extremely scanty numbers." Therefore 
they must have been derived from the sewage and not from the fresh air. 

In the last section of his report Dr. Andrewes describes two experi
ments carried out with B. prodigiosus, confirming the results obtained 
by Major Rorrocks (see this JOURNAL, October, 1907). Dr. Andrewes 

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-12-01-14 on 1 January 1909. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


108 Reviews 

expresses the results as follows: (a) In the drainage system of an 
ordinary private house sufficient splashing occurs to permit of the 
ready disengagement of bacteria from material passing down soil-pipes; 
(b) such disengaged bacteria may be carried along a 4-inch drain, against 
the flow of sewage, by the air currents in ventilation, for a distance of at 
least 50 feet." 

The whole of the evidence in this research is harmonious; the obser
vations all point to the same conclusion, and this is, that under certain 
circumstances, at all events, sewage does give up its bacteria to the air 
of sewers and drains. Such bacteria mfLy form but a small proportion 
of those present in such air; but the use of selective media has enabled 
them to be discovered, so far, wherever sought for. 

We believe that the great majority of sanitarians will now be con
vinced that drain air is a possible, and probable, means by which specific 
disease may be disseminated; that it is dangerous, and must be absolutely 
cut off from the air of dwellings; and that, therefore, the disconnecting 
trap at the junction of sewer and house drain is a necessity. 

Dr. W. G. Savage contributes a study on the Bacteriology of Milk 
from Healthy and Diseased Cows. The milks of fifty healthy cows were 
examined individually. Several varieties of streptococci were found to 
be present, the group most commonly met with being a long-chained 
form, fermenting lactose, saccharose and raffinose, coagulating milk and 
usually fermenting salicin; none of the forms found were pathogenic to 
mice; several forms of staphylococcus (white, brown, yellow and semi
translucent colonies) were found, also non-pathogenic to mice. From 
the milk of six presumably healthy cows bacilli were isolated, morpho
logically acnd in some of their cultivation characters resembling the 
diphtheria bacillus; they were non-pathogenic to mice, and apparently 
devoid of significance. Out of fifty-two samples B. coli, or any glucose
fermenting organism, was only found in four instances; in one case it 
was probably present in the milk itself, before it left the teats, in the 
other cases it was probably due to accidental infection, strict aseptic 
precautions not being taken. With regard to the presence of leucocytes, 
Dr. Savage considers that "more than 800 per cubic millimetre warrants 
a careful enquiry into the existence of local conditions." He did not find 
that the presence of streptococci was in any way associated with the 
number of the leucocytes in the milk; but he did find that an excess of 
leucocytes is "seemingly definitely related to some present physiological 
or pathological condition, or to some antecedent pathological condition," 
e.g., old injury or inflammation. 

Six cases of "garget" were examined bacteriologically and cyto
logically; garget is a mastitis, by no means rare in milking cows; milk 
from cows so suffering has been considered to give rise to outbreaks of 
sore throat. In two cases a streptococcus was found in the milk, agree
ing in its characters with S. anginosu,s, described by Andrewes and Horder 
in 1906 as "frequent in sore throats, and as having a special connexion 
with inflammation of the fauces and with scarlet fever." 

Dr. Savage also discusses the most suitable methods for the isolation 
of the Gaertner group of micro-organisms, including the principal bacteria 
concerned in cases of meat poisoning, and the organisms of hog cholera 
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and paratyphoid fever; after which he gives the results of examination 
of the intestinal contents of certain presumably healthy animals. 

The details as to laboratory methods are very clearly set forth, and 
deserve the careful attention of all workers in this branch of bacteriology. 
After considering tbe various methods available for isolation of Gaertner 
organisms from animal excreta or intestinal oontents, Savage draws the 
following conclusions :-

(1) Animal inoculation methods are not trustworthy; that is to say, 
because members of the Gaertner group are isolated from the organs of 
a recently inoculated animal, it is not necessarily the case that these 
organisms were derived from the inoculation; instances are adduced to 
the contrary. 

(2) Fuchsin agar and lactose bile-salt neutral-red agar sharply 
differentiate Gaertner organisms from B. coli organisms, and are of great 
value. 

(3) Malachite green (0'05 per cent.) powerfully inhibits B. coli. 
Dulcite malachite green broth is very successful in isolating Gaertner 
organisms. 

(4) There is a possibility, however, that not all the members of the 
group will flourish in this medium, therefore direct plating should also 
be employed, at any rate provisionally. 

(5) The best method for the isolation of members of this group is a 
combination of direct plating of the material, adequately diluted, upon 
suitable media, such as fuchsin agar (F.A.) and lactose bile-salt neutral
red agar (I •. B.A.), and incubation of some of the material in 0'05 per 
cent. malachite green dulcite broth for twenty to twenty-four hours, with 
subsequent distribution over plates of the same solid media. 

Method of preparation of d7llcite malachite green (0·05) broth: Liebig's 
extract 10 grammes, peptone 10 grammes, NaOl 5 grammes, boiled up 
with one litre distilled water; the mixture filtered and made up accurately 
to a + 1 per cent. reaction, and dulcite 5 grammes added; then 0'5 
gramme powdered malachite green very accurately weighed and added. 
The mixture, usually slightly turbid, is_ steamed for thirty minutes and 
again filtered. It is tubed (10 cc.) and sterilized for thirty minutes on 
two successive days. N.B.-That all the malachite green is dissolved 
before the second filtration. 

Modified Fu,chsin Agar.-Peptone 10 grammes, Liebig's extract 10 
grammes, N aOl 5 grammes, are boiled in enamelled dish with 1 litre 
distilled water; the mixture poured into a flask, powdered agar 30 
grammes added, and the whole heated in autoclave at 115° C. for one 
hour; the flask cooled to about 60° C., and the white of one egg mixed 
with a little distilled water added. Heat in current steam, filter, and 
make up to a litre. Neutralise to litmus. Add 19 cc. normal soda 
carbonate solution and chemically pure lactose 10 grammes. Replace 
in steam steriliser for thirty minutes. A precipitate forms and the 
mixture must be again filtered. Then add fuchsin solution (see below) 
7 cc., followed by 25 cc. of sodium sulphite solution (10 per cent.) quite 
freshly prepared. The !llixture becomes much less red. It is then put 
conveniently into small flasks, each containing 50 to 60 cc., and sterilised 
in current steam for thirty minutes on two successive days. 

Fuchsin So17ltion.- To 3 grammes powdered fuchsin in a dry flask add 
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60 cc. absolute alcohol. Mix well, stopper tightly, and let stand for 
exactly twenty-four hours at 20° to 22° O. Decant the alcoholic extract 
into clean stoppered bottle; this keeps well, so that the same quantity of 
fuchsin is added to each batch of medium prepared, a matter of much 
importance. The medium must be stored in the dark, since light generally 
turns it red; when solidified, it is almost free from colour. 

The lactose ne7ttral-red bile salt agar was made in the usual way; the 
plates must be thoroughly dried. 

N.B.-On L.B.A. colonies of B. coli are bright red, those of B. gaertner 
and other non-lactose fermenting organisms are white. On F.A. the B. coli 
colonies are also bright red, the non· lactose fermenters are colourless or 
faint pink. 

The results of the examination of the intestinal contents of certain 
presumably healthy animals were as follows ;-

(1) In none of tbe three bullocks examined were organisms remotely 
resembling Gaertner group organisms met with. 

(2) In six pigs examined non· lactose ferrnenters were fairly numerous. 
Organisms culturally resembling paratyphoid A sub-group were isolated 
from five pigs, and when present were moderately numerous. Only four 
organisms were isolated which were culturally allied to the other and 
more distinctive Gaertner sub-groups, while these on closer examination 
could be distinguished culturally; since the one did not ferment dulcite, 
while tbe otber tbree fermented saccharose, a character not possessed by 
the known members of this group. 

(3) All the organisms isolated from the pigs failed to be agglutinated 
by sera obtained from rabbits immunised from well-known members of 
the group. 

(4) The only calf examined showed, both in its colon and cffiqum, 
numerous organisms, which, culturally, were indistinguishable from the 
ordinary Gaertner group bacteria, and which possessed a high degree of 
pathogenicity. 

When tested against the different immune sera these organisms failed 
to react with anyone of them, and must be provisionally assumed to 
belong to a separate sub-group. How far they are common in calves' 
intestines, and to what extent they are a menace to the health of those 
using such animals, requires further elucidation. 

The Micro-organisms associated with Rheumatic fever and Malignant 
Endocarditis have been studied by Dr. T. J. Horder. These diseases are 
admittedly ill-understood as to their etiology, and the present contribu
tion isa distinct step in advance towards a knowledge of the subject. 
Negative results only were obtained on bacterial cultivation of the blood 
during life; or of the beart's blood, endocardial vegetations, and pericar
dial and pleural exudates post mortem; except in a few cases, in which 
streptococci, baving no special features, were isolated post mortem. On 
the other hand, blood from cases of malignant endocarditis, taken during 
life, yielded positive results in twenty-seven out of thirty cases (90 per 
cent.). These organisms are not termiqal infections (for they may be 
obtained from the blood early in the illness), nor are they incidental 
transient infections, for they may be cultivated repeatedly from the same 
case at intervals; they are causal elements in the disease. Streptococci 
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occur most frequently, being found in 77 per cent. of the cases examined. 
Pfeiffer's B. influenza occurred in 6 per cent. of the cases. The strepto
cocci are not S. pyogenes, but of the salivarius and facalis types, differing 
little, if at all, from the saprophytic streptococci of the mouth and 

. intestine; they are but feebly pathogenic to mice; but when isolated from 
cases of malignant endocarditis can reproduce the disease if injected 
intravenously into rabbits, being recoverable from the lesions that result, 
and then yielding the same reactions as the original cocci. Saprophytic 
streptococci from human saliva and fmces cause endocarditis when 
injected intravenously into rabbits, and do this more readily than S. 
pyogenes or the pneumococcus. As Dr. Horder observes, this is signifi
cant, as showing that no sharp line can be drawn between" pathogenic" 
and" saprophytic" micro-organisms. "Or, again, the virus of rheumatic 
fever may not be of microbic manufacture at all. The problem is difficult, 
and its final solution has not yet arrived." 

The volume concludes with two short preliminary reports, one on 
S. facalis and its chemical products, by Dr. Sidney Martin; the other 
on the results of sustained subjection of glycerinated calf lymph to 
temperatures below freezing point, by Dr. Frank Blaxall and Mr. H. S. 
Fremlin. 

We cannot conclude this imperfect notice without acknowledgment 
of the extreme care that has been taken in the printing and proof
reading of the volume under review, full of tables and technicalities as 
it is. " Anmrobic" has been allowed to slip through 'once or twice; 
and we would protest against the barbarism "immunology" on p. 141. 
Except for the absence of the detailed reports of sanitary investigations 
that has already been referred to, the present volume is fully equal in 
scientific interest to any of its predecessors. It is obtainable from 
Wyman and Sons, Fetter Lane, E.O., or through any bookseller, for 
Is. 9d., and should be studied by all medical officers interested in 
pathological or sanitary progress. 

DISEASES OF THE EYE. By M. Stephen Mayou, F.R.O.S. London: 
Henry Frowde, Hodder and Stoughton, 1908. Price 5s. 

This book is the latest addition to the series of the Oxford Medical 
Manuals. The author indicates the intended scope of the work in the 
preface, where he states that it "is written with the object of presenting 
to students who are beginning the subject, and to practitioners, a short 
practical manual of the diseases of the eye." 

It is a readable little book and is eminently practical, the author, as 
a rule, confining himself to an account of one definite line of treatment 
or theory for each disease. He is always clear in his statements, and 
the work should certainly prove useful to the extent claimed for it. 
The chapter on elementary refraction is particularly clearly expressed, 
and should be of great assistance to the student who is commencing this 
branch of his studies. In the last chapter is given a brief account of 
some of the more common operations. The article on cataract extraction 
should have some account of the accidents that are liable to occur during 
and after the operation. 

There is a small Ophthalmic Pharmacopceia contained in the appendix, 
which should prove useful. S. A. A. 
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VACCINE THERAPY AND THE OPSONIC METHOD OF TREATMENT. By R. 
W. AlIen. Second Edition. London: H. K. Lewis. Pp. xii. and 
244. Price 7s. 6d. ne,t. 

A book dealing with the scattered information as to this latest addition 
to our therapeutic resources has been much needed, and the fact that a 
second edition has been called for in less than a year is sufficient evidence 
that Dr. AlIen's book has filled a distinct want. The earlier chapters deal 
in detail with the technique of opsonic estimation, preparation, and 
administration of therapeutic vaccines, and with theoretical considerations 
bearing on the subject. This is followed by details and cases from which 
one can impress oneself as to the actual practice of vaccine therapy, and 
its results in the hands of its chief exponents. The mass of detail which 
it has been necessary to handle perhaps explains the somewhat confused 
arrangement and frequent repetitions of the earlier part of the work. 
In the pages dealing with technique, it would have been an improvement 
to have inserted a few illustrations of the apparatus and method of 
handling it. This is especially needed in the description of the method 
of taking samples of blood, an apparently simple operation which seems 
to offer insuperable difficulties to many practitioners. It might, also, have 
been well to mention that it was necessary to take samples of normal 
blood at the same time as the patient's sample. Another great difficulty 
to beginners is the staining of films prepared for estimating the opsonic 
index to tubercle, overheating the stain and the use of too strong acid, 
such as the 20 per cent. sulphuric acid recommended by the author, 
generally result in the destruction of the outlines of the phagocytes, 
except in experienced hands. The technique of preparing the vaccines is 
open to considerable criticism. It is recommended to add the preservative 
to the culture before heating. This would appear very likely to result 
in a considerable destruction of the efficacy of the vaccine, if the findings 
of ourselves in the case of typhoid vaccine, and of Haffkine in that of 
plague vaccine, are applicable to other organisms. The temperature laid 
down is that which is sufficient to kill the microbes in water, not in an 
antiseptic solution. Then, although the author recognizes the inadvisa
bility of heating the vaccine too much, he recommends an exposure of 
the mixture of germs and antiseptic to 60° C. for one to one and a half 
hours, when fifteen minutes in saline only would suffice for almost any 
one used; and, not content with this, after tubing his material he again 
exposes it to 60° C. for an hour, and" if in doubt" (sic) as to sterility, 
giveR the material even a third heating. With all this there is no mention 
of any routine verification of the purity of the culture used, or of the 
sterility of the vaccine after use. These are simple procedures, and 
cannot be omitted with safety from any process involving the injection 
of bacterial products into the human body; moreover, their adoption 
would save the necessity for exposing the vaccine to the extremely rough 
treatment recommended by the author. The method of heating the 
culture along with the antiseptic, and for such long periods, may, perhapR 
explain why Dr. Anen has been able to inoculate so large a dose as 
300,000,000 micrococcus catar1'halis; a personal experience of our own 
with a dose of 100,000,000 (killed before the addition of the preservative, 
and with a ILinimum exposure to heat) taught us considerable respect for 
this organism, resulting as it did in incessant rigors, vomiting, and a most 
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intense headache for twelve hours. The same vaccine in doses of 
20,000,000 is taken with impunity, and with very satisfactory results in 
the way of aborting a threatened cold or cutting short the muco-purulent 
stage of one already established. The maximum dose of T. R. is given 
on p. 125, as 0'5 cc.; on p. 128, it is stated that the dose is rarely raised 
above 0'0002 cc. This is apt to lead to confusion in the mind of the 
practitioner unless he happens to know that the two doses represent the 
practice of two different schools. 

We note that the clinical effects of anti-typhoid vaccine given on 
p. 199 are not correct. It is very rare for a patient to have to go to bed 
after the first dose of .the vaccine now used; moreover, the effects of the 
second dose are, as a rule, practically the same as those of the first. 

The remarks on p. 40, with regard to those who have thrown doubts 
on the reliability of the" opsonic index" appear to us to be unneces
sarily savage and in questionable taste. The author seems to have 
forgotten that some of the criticisms were based on counts of films, made 
and stained under circumstances to which the most pronounced enthusiast 
could not take exception. 

The book contains a mass of information which could not be obtained 
elsewhere without prodigious labour, and, if one keeps in mind that it is 
written by an enthusiast, it is a good guide to the present position of 
vaccine therapy, and indispensable to those who undertake either the 
manufacture of therapeutic vaccines or their administration. 

W. S. H. 
LESSONS FROM 100 NOTES MADE IN PEACE AND WAR. By Major-General 

E. A. H. Alderson, C.B., p.s.c., Commanding 6th (Poona) Division. 
London: Gale and Polden, Limited, 1908. Pp. 128. Price 2s. net. 

This little book, written by a keen and practical soldier for the benefit 
of his brother-officers, contains much useful and sound advice. There is 
a good deal of the personal note throughout, but the author explains this 
in his preface. 

The book consists of 100 headlines and quotations from widely different 
sources ranging from" Holy Scrip" to "Facey Romford" ; followed by 
full explanatory notes as to the bearing of the same on the life and train
ing of the soldier in peace and war. Presumably, in Note 2, the author 
does not include the army medical officer, say, in command of a mobile 
medical unit in the field, under the heading of "the doctors who have all 
hard and fast rules laid down in black and white for their guidance, and 
cannot go very far wrong," but reckons the army surgeons as soldiers 
rather than professional men in the responsible and varied work demanded· 
from them on active service which, in many instances, certainly calls for, 
initiative and self-reliance in the highest degree. 

Perhaps the most useful things in the book for medical officers are the 
notes on orders, and how to compile the same, as laid down in appendix 
"A." Now that senior officers of the Corps are frequently called upon to 
take part in Staff Rides, it is absolutely essentiai that they should be able 
to write their orders clearly and properly, and know how to do so on 
service, when the occasion arises; and though full instructions are laid 
down in Combined Training on these points, still further explanatory 
notes are very acceptable, and the above are excellent, and may be 
perused with advantage by medical officers of all ranks. 

C. E. N. 
8 
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GUIDE TO PROMOTION FOR OFFICERS IN SUBJECT" A." By Captain R. F. 
Legge, Leinster Regiment. London: Gale and Polden, Limited, 
1908. Pp. 172. Price 4s. net. 

An encyclopredia of general information likely to be useful to all 
Company officers. It is simply an epitome of various books and regu
lations dealing in subjects connected with Company work. 

We consider that the volume could be much improved by the removal 
of the list of the various publications issued by Messrs. Gale and Polden, 
which occupies a quarter of the book, and the substitution of an index. 

J. D. F. 
How TO INSTRUCT IN AIMING AND FIRING. By Quartermaster-Serjeant

Instructor J. Bostock. London: Gale and Polden, Limited,1908. 
Pp. 77. Price 6d. net. 

This little book is hardly likely to be of use to officers and men of the 
Royal Army Medical Corps. It is essentially a book for the combatant 
branch of the Service. J. D. F. 

THE OPHTHALMIC AND CUTANEOUS DIAGNOSIS OF TUBERCULOSIS. By 
Dr. A. W olff-Eisner. Translated by Bernard 1. Robed. John Bale, 
Sons and Danielsson, Ltd., 1908. 

The method of diagnosis of infections by means of local reactions is 
becoming a matter of daily routine. The work before us embodies the 
author's own observations and a review of the literature of the subject, 
to which 228 references are given. 

In carrying out Von Pirquet's cutaneous reaction a drop of Koch's old 
tuberculin, or a dilutiou of it, is placed on the cleaused forearm. By 
means of a boring motion of a rough point introduced through the drop 
a slight abrasion of the skin is produced. A small pad of cotton-wool is 
applied for ten minutes. In tubercular subjects the area will become 
reddened in four to twenty-four hours. 

Calmette's test, as it is frequently called, though Wolff-Eisner claims 
to be the .discoverer of it, consists in installing a minute drop of a 1 per 
cent. dilution of old tuberculin into the conjunctival sac. Redness of the 
conjunctiva ensues in twenty-four hours if the reaction be positive. 

Wolff-Eisner observed that in twenty tubercular patients in the first 
stage of the disease the cutaneous test was positive in sixteen, and the 
ophthalmic in fourteen. Of twenty-six cases of tuberculosis in the second 
stage, eighteen responded to the cutaneous and fifteen to the conjunctival 
reaction; while of eighteen in the third stage only three gave a positive 
skin reaction, and five a positive conjunctival reaction. Calmette. reported 
at the International Congress on 'l'uberculosis, held at Washington last 
October, that 92 per cent. of 2,894 clinically tuberculous patients responded 
to the conjunctival test; 57 per cent. of 1,081 persons, in whom tubercle 
was suspected, reacted; 17 per cent. of 2,328 apparently healthy, or with
out suspicion of tubercle, responded to the test. VonPirquet, who has 
made use of either undiluted tuberculin or of a 25 per cent. solution, has 
obtained positive cutaneous reactions in 87 per cent. of infants manifestly 
tubercular, and in 20 per cent. of those clinically free from tubercle. The 
test has always been negative during the first six months of life. From 
that age onwards the curve rapidly rises until 55 per cent. of apparently 
tubercle-free children, aged from 10 to 14, react. Von Pirquet's curves 
agree closely with those of Hamburger, who investigated the presence of 
tubercle, latent and manifest, in 848 autopsies of children. 
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Wolff-Eisner ad.vooates that dilutions of I\J, Itlo' ro\Jo of tuberculin 
should be employed simultaneously in carrying out the outaneous test, 
sinoe he maintains the action is quantitative.· Detre has observed a 
positive skin reaction with IO~O tuberculin of bovine origin, though 
human tuberculin failed to react on the patient in this dilution. He 
therefore inferred that the infection was of bovine origin. Wolff-Eisner 
dwells on the diagnostic and prognostic value of the test if thus applied 
quantitatively. He describes a normal cutaneous reaction as one in 
which redness becomes apparent in four to six hours after the application 
of the tuberculin, and reaches its maximum after twenty-four hours, to 
disappear on the third or fourth day. This type is found. in tuberculosis 
of the first and second stages, and indicates 3, favourable progress. A 
rapid and weak reaction-which may be overlooked, since the maximum 
is reached in about twelve hours and no trace is left on the second day
is significant of the third stage of tubercle, or of those cases which run an 
unfavourable course. A late reaction, lasting some days or more, repre
sents healed or inactive tubercle. This, too, applies to the conjunctival 
test. Calmette also notes that cachectic patients, and those suffering 
from miliary tuberculosis or tubercular peritonitis, give no-or at most, 
feeble-ophthalmic reactions. In employing the conjunctival test it is 
incumbent on the surgeon to avoid the use of too Iowa dilution of tuber
culin, or of too large a dose. Grave results have been reported chiefly on 
this account. Calmette states that in 6,303 tests, three cases of keratitis, 
twenty of conjunctivitis, and seventy-two instances in which the reaction 
was prolonged beyond three weeks, were noted. If there be a suspicion 
of tubercular disease of the eye the dilution of the tuberculin instilled 
should be increased from 1 in 100 to 1 in 100,000. 

The author devotes sixty pages to the thoeretical consideration of 
hypersensibility of the infected organism. There is much of interest in 
the subject of "anaphylaxis;" or "serum disease," which is assuming 
greater importance day by day. Anaphylaxis may be described as vacci
nation reversed; that is to say, an animal in the state of anaphylaxis 
reacts much more markedly to the second injection than to the .first. 
Thus, a guinea-pig is not affected in any way by introducing subcu
taneously several c.c. of horse serum. If, however, a very minute 
quantity of serum, even so little as Iootloo:J cc. he injected, a state of 
anaphylaxis is produced, and 5 cc. of serum given ten Ol'-more days 
later will cause death. 

The author reviews other methods of diagnosing tubercle. The 
presence of tubercle bacilli in the sputum is a comparatively late pheno
menon. Sputum in which lymphocytes predominate is suggestive of 
tubercle. The injection of tuberculin as a diagnostic method is widely 
practised in Germany. Wright observes the rise or fall of the opsonic 
index after the administration subcutaneously of Iotloo mg. of T. R. 
But both these methods have drawbacks. The difficulties of detecting 
early infiltration of the lungs by X-rays are great; hence we must fall 
back on the eye and skin tests for the earliest information. The author 
predicts that these specific reactions will be applied in the future to all 
men before enlisting in the Army and Navy; to candidates for life insur
ance; to inmates of public institutions, &c. It is certain we have now 
another weapon in our hands for the combat of tuberculosis. 

C. B. 
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