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BY 
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(Pharmacology Dopartinent, University of s·heffield, am! 

King E<lwatd vn Hospital, Sheffield.} 

I:; papers published in 1624 and 1£26 respect inly, 1 ,rn 
recorded investigations showing that the dietetic factors 
which control the structure of teeth in puppies also in­
fluence the initiation and spread of caries in children. 
Animal experiments' 4 5 had proved that food substances 
which contained the antirachitic or calcifying vitamin, 
now called vitamin D, greatly stimulated the calcification 
of teeth, while cereals, and especially oatmeal, inhibited 
perfect calcification of the t.eeth when this vitamin was 
deficient in tho diet. In the investigations on children 
referred to above we found that diets favourable to calcifi­
cation limited the initiation and spread of caries, while 
diets of lower vitamin content, and containing oatmeal, had 
11<> such effect. In many cases also diets rich in vitamin D 
caused " hardening" of teeth in which caries had started, 
and thus tended to suppress. the active carious process. 
On the other hand, diets with low calcifying properties 
had no such retarding influence. In both investigations 
caries .was extensive at the beginning, and an attempt was 
made to grnup the children in such a way as to start with 
approximately €qual amounts of caries in each group. 

In the first series of cases (1924) we att2mpted in one 
grnup to raise the calcifying properties of tho ordinary 
l10spital diet by adding extra milk and eggs and by giving 
cod-liver oil. In another group these extras were omitted 
and oatmeal was added. It may be stated that all the 
diets \\·ere good, and coi1tained a fair amount of milk and 
other wholesome foods; in fact, from any nutritional 
standpoint they were probably much better than those 
eaten by the average child in this country. Tablo I gh·es 
a summary of the results obtained. 

TABLF. I. 

A,·erage A,·crage A\'erago 
No. of No.d No. of 

No. of teeth per teeth per teet.h per 
child <·hlldln child in 

l\Ia'11 1lifft>re:~crs in tli<•t.. patients showing which which 
ingrcup. initiation caries caries 

or spread showed showed 
of caries. harden• soften• 

lug. Ing. 

--- --- ---
At. Abundant fat-soluble vitamins 9 1.4 1.5 0.0 

and calcium; diminished 
cereal 

Bi. Mt1ch less fat-soluble vitamins 10 5.1 0.7 0.4 
and calcium than At; more 
cereal, including oatmeal 

C1. Intermediate between A1 and 13 2.9 LO 0.1 
Bl as regards fat-soluble vita-
1nins and calcium and cereal 

In the second series of cases (1926) an attempt was 
made to keep the protein, carbohydrate, and fat intake 
as constant as possible, and to var)· onlv the extras whosa 
effect was being tested. The total energy of the diets the 
calcium and phosphorus intake, and the acid-base r'atios 
were also fairly constant. It was not possible to attain 
absolute accuracy, but a fair equality in most of. these 
respects was bi·ought about. The main variables in the 
cHets A., B,, and C2 were (a) the fat-soluble vitamins and 
(ii) the anti-calcifying factor of cereals. F'uller details 
of the diets can be obtained from the original publication 
(British Dental Journal, October 1st, 1926). Below 
(Table JI) is summarized the effect of these diets as regards 
caries in the children of the different groups. Column 4 
c1_cscribi!1g the ". degree " of caries, requires some explana:. 
t1011. I•,ach carious area was numbered according to its 
extent at the first and last hspection; the fio-ures thus 
obtain<'d wero, of course, quite arbitrary; but ~vere com­
parable one with the other. 

'.!.'ABLE II 

I 
AN~:a!£° AN~'.°"o18 

Average 
I AYcrage No. of 

No. of teeth per degree teeth per teet,h per 

7\Iain differences in diet,. chihlr('ll child of spread child in child in 
which which in showing of caries carirs caries group. initiation per showed showM or spr<'-act child. harden- Sf!ftcn• of rarief;. ing. rng. 

-~~· ---- ~8-1~---- ---
A2. ALundant fa.t-soluLle 23 2.0 0.3 

vitamins 
B2. MPch less fat-soluble 24 5.8 6.7 0.0 0.5 

vitan1ins than A2; 
oatmeal in place of 
some of bread of A2 

C2. Intermediate quantity 24 3.0 4.0 1.2 0.1 
of Jat-soluble vita~ 
1nins; no oatmeal 

In the present investigation an attempt has been made 
~ovary only one factor in the dict-11amely, tho vitamin D 
mtakc. In the p~evious investigations cod-liver oil, egg 
yolk, and extra nulk "·ere added to the diet of one group. 
Now these substances aro rich in both vitamin A aml 
vita~in D. Vitamin D is undoubtedly responsible for pro­
motmg normal calcification, whether of the devclopino- teeth 
or of_ the_ secondary dentine in erupted teeth, anci"' there­
fore it nught be expected to play au important role in tho 
arrest of dental caries. Ou the other hand, it is now 
prob~ble that vitamin A is an anti-infective agent, so that 
1t might also bo expected that this vitamin would teIHI 
to inhibit the initiation and spread of the infectiv·e ca rio11s 
process. Evidence of the susceptibilitv of animals fed on 
diets deficient in vitamin A to infccti{·c and pyogenic pI'o­
cesses has recently been given by II. N. Green and E. 
Mellanby.• They found that voung rats brought pp 011 

diets containing abundant vitamin D, but clcficicnt in 
yitami_n ;\, die? with infective and pyogenic lesions, 
mcludmg mfect10ns of tho eye, alimentary tract, renal 
tract, and broncho-pneumonia, and pus formation in the 
middle ear, nasal sinuses, baso of tongue, and manv otlwr 
positions. The limitation of growth which has ·,isuallv­
been regarded as the chief characteristic of vitamin ,\ 
deficiency they suggest may be due to tho development of 
the above-mentioned infective conditions, in \\·hich · case 
this vitamin should no longer be designated the " growth­
promoting " vitamin, but rather the " anti-infective " 
vitamin. It seemed likely, therefore, that in tho case of 
the teeth also vitamin A Would play a pa rt in the pre­
vention of caries, which is essentialh· an infective lesion. 

Tests are now being made of· adding, on tho 0110 

hand, extra vitamin A, on the other, vitamin D to the 
constant diets of children and observing the effect of these 
vitamins respectively on tho initiation, spread, and arrest 
of de!ltal varies. 'l'he results so far suggest that vitamin A 
has little or no effect on the progress of caries, but as tho 
data are not yet sufficiently complete to allow tho state­
ment that this vitamin plays no part in preventing or 
curing dental caries, they will not be rccordccl here. Tho 
tests with vitamiii D, 'however, have given results 
sufficiently striking· to warrant their preliminary publica­
tion, and are given belvw. 

The average daily diet of the 21 children in this series 
(Group A3 ) was roughly as follows : · 

1½ pints milk .I: lb. meat (as purchased) 
10 oz. bread 1 oz. bacon (as purchased) 
1 oz. butter 5 oz. pot.atoes (as purchased) 
¼ oz. cooking fat 5 oz. other vegetables (as pur-
l oa<. sugar (including cooking) chased) 
1 oz. jam or syrup (including ½ oz. cocoa 

cooking) ½ eg~ 
½ oz. rice, etc.· Fruit (four times a week) 

The source of vitamin D used was irradiated ergosterol 
in the form of radiostol. 'l'he majority of children in 
Group A3 received 2 c.cm., some 1 e.cm., ·and some 4 c.crn. 
The investigation lasted twenty-eight weeks; the average 
number of carious teeth per child at the beginning was 8.8. 

The methods of appraising the results were the same as 
those used in tho previous investigations, details of which 
can bo seen in the earlier publications. 1 2 'l'hc mouth 
of each child ,vas charted before the feeding test; the 
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amount and extent and also the " degree " of hardness or 
softness of each carious area were noted. Tho main results 
are summarized in Table III and are compared with the 

TABLF. III. ---------------.------ -·-· -~----- ---- -

GROCP .h 11---0
- "

0
_ '_' '_)~_. _ 

!' A2. B2. C2. 

' _N_n_m_b_e,-·-o_f _c_h-il_d_r_e_n_in_g_,-_o_u_1>--.. ·-.--.- .. -t---2-1-- 1-23- _2_4 __ --24-

Number of weeks on diet ... ... ... 28 : 28 25 28 

Average a.ge (years) of children at 
beginning 

Average number of new ca rious teeth 
per child at end 

Average number of teeth per child 
showiug increase of old caries 

Averagenmnl>Hofteethperchildshow­
ing initiation or spread of caries 

Average •·degree" of increase of caries 
per child 

Average number of teeth per child in 
whbh caries showed hardenmg 

Average number of teeth per child in 
which caries showed softemng 

5.4 

0.2 

0,8 

1.0 

1.1 

3.9 

o.o 

!1 8.7 

0.5 

1.3 

1.8 

2.0 

2.0 

0.3 

9.0 8.8 

2.4 0.6 

3.4 2.4 

5.8 3.0 

6.7 -4.0 

lessthan 1.2 
0.1 
05 0.1 

figures for the second investigation. It must be noted that 
tho results o·iven in this table are not necessarily strictly 
comparable, "'partly because of the difference in the average 
ages of the groups; in 
Group A 3 the average ago 
was 5½ yeai·s, and in 
Groups A,, B,, and C2 it 
was nearly 9 years. Now 
the anest of caries might 
ho expected to take place 
more readily in the de­
ciduous teeth of children 
under 6 years of age, 
since th ern is presumably 
at- this tinrn less inter­
ference with the pulp 
tissue of the teeth by the 
natural processes of 1·oot 
absorption than is tho 
case in the older children. 

P. 

two cases reacted especially well to the treatment, whereas 
in the third case the reaction was very slight. It is to be 
noted that in the first two instances the children were 3½ 

TABLE IV. 
(Average A1,,<e of Chi 1dren under 6 Years) 

Average 
No. of Averagn 

----- teeth per Average amount 
No. of child rlegree of ot ha1dcn-

~lain diff c rf•nccs lu tlict . children show ng' increase lngor 
in gronp . initiatit n of caries arresting 

orin- per child . of ca.ries 
c~ase of perchlkt. 

caries. 

Aa. Instiht tional dfot J)ltta vitamin 
D (1·adi<>£tol} . 

21 1.0 Ll 3.9 

Al and A2. Abundant _ (9-t-soluble 18 1.4 1.7 3.7 
vitamins 

Bt and B2. Much less fat-soluble 19 5.0 6.0 0.2 
vitamins than ,At and A2; 
oz.tmeal .in place of some of 
bread of" At and A2 

Ct and C2 Intermediate quantity 
of fatrsoluble vit&mins; · no 
oatmeal 

20 3.3 4.5 1.2 

and 4 years old respectively, whereas in the third instance 
the child was 7½ yea·rn old. 

Case 1.-K. C. , aged ·3½ years. At the beginning of the te s~ 
17 out of 20 teeth were 
carious, 11 being in a bad 
condition. The " degree " of 
caries was 52. This child 
received 4 c.cm. of radiostol 
in addition to the ordinary 
institutional diet. After 
thirty-five weeks there was 
no extension of old carious 
areas and no new carious 
points; 12 teeth which showed 
active caries at the beginning 
were at the end · of the 
period in a stat e of pa1·t ial 
or complete arrest (see 
Fig. 2); 3 teeth which at the 
beginning showed a tenden cy 
t-0 arrest had completely 
hardened up, and only 2 of 
the teeth showed no signs of 
arrest during the period. 
These may, of course, be 
dead teeth, but there 
appeared to be no spread 
of caries in them. After 
thirty-five weeks of diet one 
tooth in which ~rrest was 
taking plac e was extracted 
and divided into three parts. 
One piece was stained with 
fuchsm and another with 

It is clear from theso 
results that the addition 
of this one factor-vitamin 
D-has had a pronounced 
effect in (a) preventing 
the initiation of new 
carious foci, (b) limiting 
the spread of caries, and 
(c) apparently arresting 
the carious process in 
many casPs. The results 

FIG. 1.-Snowmg active caries tn a hypoplastio toott,- from a dental elinio carmine , and ground sections 
pati e_nt, aged .5 y,•1u·a. Sur.face soft ,, nd deeply_ staine_d with C!'J'mine; little or were made from both. The 
no ptg1!1entation; no secondary .denl111e. (This llgure !'nd Figs. 2 and 3 are surface did not stain as in 
~l~~)cr ographs ( x 25) of carmme-starned ground sections of three children's active decay, but was unev en 

at first sight seem, indeed, to be. better than those obtained , 
in former bests when cod-liver oil, egg yolk, and extra milk 
were used as the main sources of vitamin D. This is not . 
necessarily the case, however, for it was not possible 
to gauge exactly the relativ e strengths of vitamin D in 
the eod-liver oil, egg-yolk, and extra milk . and in tho 
radiostol respectively. Moreover, the average ago of th e 
children in the third investigation was less than in the 
previous two. Evidence which supports the view that the 
better results procmed with irradiated ergosterol than with 
the natural vitamin D-containing foocb may he du e partly 
to the age factor, is obtained if children under 6 years of 
age be chosen from each of tho groups and the effect of 
the diet on caries be compared . The comparison is made in 
Table IV. 

It wHI be seen that with an average age of under 6 years 
the addition of vitamin D to the diet · of group A3 gives 
a result somewhat similar to, though rather better tl1m1, 
that obtain ed in Groups A1 and A., which had fat­
soluble _vitamii1s in the forms· of co_d-liver oil, extra eggs, 
and milk; but, as alr~ady_ ment1011ed, it is not easy 
to calculate how much v1tamm D was prnsent in the diets 
of Groups A1 and A, in comparison with Group A 3 , 

The following reports of individual cases give some 
indications of the observed effect of vitamin D. The first 

· . (Fig. 2}. In the pulp 
chamb er, in a re~ion corresponding to the injury, there was a mass 
of secondary dentme. A decalcified portion was sectioned and stained 
for orga,nisms, and s)!owed these to be _ ii;till present in patches. 

Ca.~c 2.- N. S., aged 4 years. At · the beginning of the test 
13 out of 20 teeth were canons, 9 being in a bad condition. The 
" degree " of eatics was 46. This child received 2 c.cm. of 
radiostol daily, in addition to the ordinary in stit utional diet. 
Af ter twenty-eight weeks there were no new carious poin ts ; 
2 teeth showed apparent spread of caries, clue to the br eaking 
away of the weakened cusps. Using the cri te ria adopted in these 
inve stigations it was found that in 5 of the 13 carious teeth tile 
caries was completely arrested, and in the remaining 8 there were 
definite signs of arrest. · 

The following case is mentioned as being the mam 
exception in thi s series, for the reaction to the treatment 
was distinctly poor. 'fhis may be due partly to the greater 
age of the child and partly to the fa ct that too little 
irradiat ed ergosterol was given to allow the effect to be 
developed in the period of observation. 

Case .J.-A. K., aged 7½ years. At the beginning of the te st 
11 out of 21 teeth were car10us, 4 deciduous ones being in a bad 
condition and 3 out of the 4 permanent one s being- also affected. 
The " degre e " of caries was 23. This child rec eived 1 e.cm. of 
radi ostol in . addition to the ordinary institutio11al diet . .-Ut e,· 
twenty-nine weeks fresh new points of caries appeared in 2 teeth, 
and some spread of caries was found in 4 t eet h.. There were 
11 "d egrees" of increased caries. Six teeth showed some hardening. 

In the whole ·series of 21 children to whom irradiated 
e1 gostcrol was given a largo proportion of the total. increase 



DEC. 15, 1928] VITA.MIN D AND THE ARREST OF CA.RIES IN CHILDREN. 

and spread of caries took place in Case 3 (A. K.), and if 
this patient is eliminated the results of this treatment on 
the remainiug 20 children are exceptionally good. At the 
beginning of the investigation the 21 children had 185 
carious teeth. In all the children at the end of the investi­
gation there were 4 new points of caries, all Yery small. 
Of these 4, 2 were in Case 3. In the 185 carious teeth 
16 showed some spread of 
the infective process or 
the breaking down of 
the enanwl, and of tlwse 
4 were found in Case 3. 
In the majority of the 
t<'eth the soft and 
:ip11arently aetivc caries 
"·as in the course of 
arrest, and iu many 
c·ases had actually been 
arrested, so far as could 
he ascertained. 

cereal intakP of the diet. It has he<'n sl;mvn that 
cereals specifically interfere "·ith tooth ca lcification ju st 
as vitamin D specifically promotes C'al<-ification. It is 
probable that cereals also int<>rfc1·e " ·ith the arresting 
of caries, and that this effect is antagonizC'd by 
vitamin D; on this point, however, then ' is bnt little 
direct m·idencC'. 

The l'ro cc.1s of .-lrn'st of 
JJcntrrl I '"rics. 

SinC'e thn adual pro­
cess of a1T1.'.,t of <IC'ntal 
caries becomes, i11 conse­
quence of thes e inresti­
gations, )arg<'l,Y a prob­
lem of nutrition, it may 
he "·"II to refer to the 
main changes th a t oc·ctu· 
in tlw teeth <luring this 
process, as illustrated in 
some of the tedh of the 
subjects of these investi­
gations. 

The difficnlties of an 
investigation of this type 
are obvious, :we\ include 
that of apprai sing the 
amount or degree of 
('aries in any tooth. Thus 
the apparent sptead of 
caries may sometimes be 
due to the breaking down 
of a weak portion of the · 
enamel, although such 
cases are classed as actual 
spread of the infective 
process. Again, it is 

FIG. 2--Showing "arresting" caries in a hypoplastic toot.h from Case 1 men• 
tioned in the paper. (Vitamin D was a,Wcd to the hospital diet for t.hirtv•fh•e 
weeks· prior to the extraction of this tooth.) The surface of th e tooth was 'hard 
when tested with a fairly sharp probe, but was rough in places and had not the 
p0lished ai>pcaro.1,ce. of long-stan,Hng arrest .. A few small ar eas arc stain ed with 
carmine, al)d there is_ some genera) br~wnish pigmentat .ion. There is much wc'.11-
calcified ~ccondary dentine cOinciding wU-h the carious are~1. 

In active caries the 
surfaeo of the arna 
attacked is usually more 
or Jess " soft ." In the 
early stages of arrest it 
tends to harden and may 
appear rough; lat~r the 
irregularities are grndu­
ally removed, probably 
mechanically; and tho 
surface becomes still 
harder and smoother and 

often impossible to tell whether a tooth is already dead 
as the result of caries before the speeial feeding has 
begun, and it is probable that the absence of response to ' 
the vitamin in some of the teeth is due t-o this fact. 

The question as to the effect of diet on the prevention 
and arrest of caries in adults is of great importance, hut 
up to the present time only one patient (22 years of age) 
has been examined and charted carefully before and after 
treatment by an independent ,rnrker. In t-his case 
2 c.cm. of radiostol were 
added daily to an ordin-
ary diet. At the begin-
ning of the period umlC'r 

P, 

more pigmented, until finally it is hanl, smooth, polished, 
and pigmented. Caries may, of course, recur in the arrnsted 
area when the eonditions am again altered. In rC'sponse 
to caries, changes, apart from pigmentation, may take 
place, not only in the primai-y clPntine (Fig. 2), hut :>lso in 
the pnlp; the odontoblasts , in an endeavour to protect the 
Jiving tissu<'s of the pulp, may lay down new dentine-the 
so-called secondary dentine-to form a protective harri er. 
"rh en arrl>st is about to take place it appC'a1·s that th ese 

proces,es are generally 
pxaggerated, and much 
well-calcified secoi1darv 
dentine is formed, 7 ·• 

and finally the bacterial 
ouslanght is pr en,nted. 
It is , however, more 
common for the reaction 

P.g, to caries to be poor, so 
that there is little 01· 

no secondary dentino 
forined, or ·that ,formed 
is · poorl:y calcified and 
contains many inter­
g)olmlar spl\Ces, and 
caries spreads. These 
facts are ·mustrated in 
Figs . l to 3, which are 
photomicrographs of 
cai·mine-stained ground 
sections. Unfortunately 

review all the ·teeth 
were present in the 
month ; there were no 
fillings, and the only 
caries present was in 
the t,rn upper third ·. 
molars, which were 
badly affected, and one 
lo,\·er third molar, in 
which the ca1·ies had 
started. After · six 
months' h'eatment the 
upper molars \\·er.c seen 
to be definitelv harden­
ing, and ther~ was no 
visible increase in the 
carious patch ip the · 
lower molar. Other cases 
are being examined, 

The facts observed 
show that arrest of decay 
is essentially due to the 
presence of vitamin D in 

FIG. 3.-Showing arrested caries in a hvpoplasti<J tooth from n hospital ' patient, 
all"d 4 years ; who had prior t.o the extraciion receh•e. d cod-liver. oil _for t.hree ;years. 
The surface was hard and smooth, and appeared partly pohsh~d; no stammf, 

. slight brownish pigment.it.ion; .much well-formed se,;ondary <lcr:it,rne . E=;Ename ; 
D=dentine; P,~pulp; IS=interglobnlar spaces; 2D=secondary clentme; Pg=1Hgmenla• 
lion; C1ri=carm1ne. 

the photomicrographs 
do not differentiate he­
t\\:een the pigmented 
and stained areas. Fig. 
1 sho\\·s a tooth with 
aetiYe caries; the sur-

the diet, ai1d that vitamin A (the anti-infective vitamin) 
possibly plays little or no part in this anest. Whether, as 
seems possible, vitamin A is of importance in the general 
immunit y of some mouths to ca1·ies. cannot at present he 
stated. In any case, the arrest of caries involves some post-­
developmental calcification of the teeth, and is possibly due 
rathe~ to this defensive agent than to the specific agents con­
trolling resistance . to infoction in the case of other tissues. 

)t may be pointed out that in the series of children (A 3 ) 

receiving;· vitamin D no effort was made to limit the 

face is irregular, a large area of the dentine is deeply 
stained, indicating dPealdfication, and there is no 
secondary <l<•ntin<'. In Fig. 2 the carious process is 
being arrested, as is evidenced by the rechiced staining 
power and tlw slight hrownish pigmentation . of the dentine 
ai1<l the amount. of "·ell -calcified secondai ·y dentine . (Note: 
Tl1e carious surface of this tooth felt hard in most parts 
when examined "·it.h a probe .) Fig. 3 shows almost com­
plete arrest of caries . 'fhe dentine is unstained, hut . some­
what pigmented, and there is much well-calcified secondary 
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dentine. It is interesting to note that even in ~edions of 
teeth in which caries appears to be completely arrc>sted tho 
dl;ntinal tubules may contain micro-organisms. 'fllC'se, how­
ever, are apparently inactive. For instance, some Gram­
positive bacteria were found in the dentinal tubules of the 
teeth ground sections of which are seen in Figs. 2 and 3. 

The production of secondary dentine in puppies by arti­
ficial stimuli has been related to the intake of vitamin D. 8 9 

With an abundance of this vitamin much well-calcified 
secondary dentine is formed as · the result of a given 
stimulus, whereas with· little of the vitamin there is 
little or no read.ion. Tho arrest of caries in children 
obtained in the present investigation as the result of giving 
abundant vitamin D in the diet is, therefore, just what 
would ho expected on the basis of the animal experiments. 

That othci· factors tJlay a part in the arrest of caries 
seems certain, but at present little is known concerning 
these. It has been shown by one of us• that calcifying 
diets which tend to assist the. arrest of caries also result 
in a high calcium content of saliva, which may be of 
significance. 

Summary. 
In a batch of 21 children whose average ago was about 

5} years the addition of vitamin D in the form of 

THE UTILITY OF STREPTOCOCCAL V .A.CCINES IN 
THE TRE.A.TMENT OF PUERPERAL SEPSIS. 

BY 

RICHARD R: ARMSTRONG, M.D., F.R.C.P., 
AND 

WILFRED SHAW, F.R.C.S. 

THE following paper describes an investigation carried out 
(1) on clinical lines, (2) by laboratory experiments 011 

animals, to decide the utility of vaccines in the treatment 
of puerperal sepsis. 

Clinical Investigation. 
It is generally accepted that the Streptococcus pyogenes 

hae-molyticus is by far the commonest· cause of puerperal 
septicaemia. The majority of morbid puerperia are also­
due to this organism. .<\.t St. Bartholomew's Hospital, 
London, trust has been placed, during some years past, in 
the use of Streptococcus pyogene.1 vaccine, both as a pro­
phylactic and fo1· treatment in the severer forms of strepto­
coccal infection, including :puerperal fever. Vaccine 
'' sensitized " by suspension m Pasteur Institute anti-: 
streptococcal immunizing serum has been u~d. The mere 
fact that there has been constant demand over a long 
period of years for this vaccine implies a belief in its thera- .. 
peutic value. But nothing is more difficult than to 
estimate the worth of a particular method of treatment 
in an infectirn disease naturally liable to s1Jontaneous 
recovery. 
· The conditions under which the maternity and lying-in 

practice of St. Bartholomew's Hospital extern midwifery 
district are conducted favoured a large scale inquiry 
designed to test the value of vaccination as a preventive 
of morbid complications. Every woman has been delivered 
in her own home. During the first month of our inquiry 
each patient received a dose of sensitized killed Str.epto­
coccus _pyoyenes Yaccine, containing 250 million organisms, 
on tho day of delivery. If the patient's temperature l"Ose, 
500 million vaccine was given, followed the next day by 
1,000 million vaccine, this latter dose being continued daily 
till the temperature fell. During the second month no 
pi·ophylactic dose was given, but pyrexia was treated by. 
250 mi~lion vaccine on the day of onset, 500 million the 
next day, and then 1,000 million Yaccino daily till the 
temperature fell. During the third month vaccine was 
not gfren in any circumstances, so that womf'n confined 
during this month served as controls to the other cases. 
The same routine was observed in the follml"ing quarter, 
and so the changes were rung until, in the course of two 
years. the results of two thousand cases were available for 
analysis. 

irradiated ergosterol (radiostol) checked the initiation of 
new carious points, diminished the spread of old carious 
points, and arrested the infective process in many carious 
teeth. 

'fhis investigation corroborates those previously made, 
in which it was found that the carious process in the teeth 
of children could often be inhibited by increasing the intake 
of fat-soluble vitamins by the addition to the diet of cod­
liver oil, egg yolk, and extra milk. The present work 
shows that vitamin D is a most powerful agent in these 
inhibitory processes. 

Our thanks are due to the Medical Research Council and the 
Dental Board Qf the United Kingdom for their financial support 
of these investigations, and to the British Drug Houses, Ltd., for 
preparing and supplying the radiostol and the vitamin A oil used. 
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The women were visited and treated· in their own homes 
by such means as were available in a district of the 
poorest class. Tho only technical refinement has been the 
consistent use by the midwifery clerks of sterilized rubber 
gloves and the employment at each case of a "drum_" 
containing the following sterilized dressings, _etc. : a steril­
ized gown, four -small towels, two large pieces of wool, 
six small surgical wool swabs, two long strips of folded 
gauze, 1½ yards in length (for plugging the cervix if 
required), six gauze eye swabs; this in add~tion to the fully 
equipped midwifery bag such as is in umversal .use. 

Such apparatus betokens more than an attempt at 
surgical cleanliness. It is to be considered an outwar~ 
and visible sign of inward and spiritual grace, a recogni­
tion by the midwifery student, even in his novitiate, of the 
essential need to avoid contamination by employing cleanli­
ness, care, and conservatism in the management of labour. 
We believe it is to this that the satisfactory results as 
regards morbidity and fatalities- are due. 

The vaccines used have been described above as " sensi­
tized." Sensitization implies the conjugation of bacteria 
with specific antibodies contained in the homologo·us im­
munizing serum. It is doubtful whether the streptococcal 
vaccines used in the inquiry were truly sensitized in this 
sense. A suspension of pneumococci or· typhoid bacilli, in 
contact with their corresponding antiserum, is agglutinated 
and precipitated in a coagulum consisting of bacteria 
surrounded . by a gelatinous capsule; this may be stained 
and clearly seen under the microscope. Such a vaccine is 
actively chemotactic, and is rapidly ingested by leucocytes. 
The Streptococcus pyoyenes vaccine supplied for use did 
not behave in this manner, and it is therefore doubtful 
if it were truly " sensitized." · Experiments -described by 
one of us 1 seem to prove that, at least in the case of tho 
pneumococcus, sensitized vaccines are lesS' rapid and less 
efficient antigens than " raw " vaccines. It is probable, 
therefore, that nothing was lost to treatment by the 
inoculation of simple vaccine. In any event it must ho 
pointed out that tho investigation here described was not 
so. much a progressive and reasoned attempt to establish 
new treatment as a test of the validity of existing practice 
and beliefs. 

In clttssifying the cases the British Medical Association 
standard of " morbidity " has been adopted-namely; a 
.rise- of temperature. from any cause whatever, ·not neces­
sarily streptococcal infection, to 100.4° F., on two occa­
sions at least between the second and tenth days of tho 
lying-in period. By " clinically septic " is meant tho 
occurrence of off.ensivc lochia, subinvolution of the uterus, 
and characteristic fever. Tho. f.emperatur.e .shows a riso en 
the third day, a maximum on the fifth day, and fever 
persisting for an average of five days. " Septicaemia " 
indicates tho severest form of infection with the demon­
stration of Streptococcus pyoyenes in blood culture.' 


