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In the spring of 1944 Sister Marie Immaculate was
awarded a Master of Science degree for research on
penicillin which she had conducted at St John’s Univer-
sity in Brooklyn, New York. She gave her motivation for
undertaking research in this topic as wishing to fulfil her
patriotic duty by participating in the quest towards
making penicillin more readily available to all who need-
ed it. It is possible that contemporary media reports
suggesting that the power of penicillin was comparable
to a miracle cure contributed to her interest in the
subject at the time. In practical terms, her work was
to have no bearing in increasing the availability of peni-
cillin, but simply by becoming engaged in this endeav-
our, it could be argued that she was enacting the beliefs
underlying her religious calling. This article explores
those beliefs, and proposes an ideological synergy be-
tween science and religion in respect to Sister Marie
Immaculate’s faith in penicillin’s potential to cure the
world’s ills.

The first mention of penicillin in both the British and
American national press appeared towards the end of
1940." Early accounts were restrained in tone, and simply
supported speculation that penicillin might eventually
come to supersede the sulphonamides — the only effective
antibacterial chemotherapeutic agents then available.
Thereafter, references to penicillin in the press grew
exponentially, peaking in 1944 on both sides of the Atlan-
tic. With time, and as clinical evidence for the effectiveness
of penicillin accumulated, the tone of such reports was to
undergo a dramatic change, and the terms ‘miracle’ and
‘miraculous’ were to be increasingly applied to descrip-
tions of its capabilities. Such reports were not restricted to
the national press, but found their way into a wide variety
of publications: one item on penicillin in a woman’s journal
was entitled ‘Miracle from Mold.’, to cite just one example.”
Still wider promulgation of news about the development of
penicillin was achieved through radio broadcasts.’

A variety of approaches were adopted to convey to the
public at large the powerful antibacterial properties of
penicillin in terms that it was assumed they would com-
prehend. For instance, in a BBC broadcast transmitted in
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the spring of 1944 featuring Alexander Fleming, he made
reference to the highest dilution that pure penicillin could
undergo and still retain the power to inhibit bacterial
growth.* Fleming stated that the dilution factor was
80 million, but acknowledged that his audience might
have difficulty in making sense of such a large figure.
To assist them in this, he informed listeners that this
was akin to diluting a drop of water 100 million times, and
that to do so would require 5000 L, which was equivalent
to the contents of 7000 whisky bottles or 9000 bottles of
milk. It seems probable that a proportion of the radio
audience, comprising both habitual drinkers and teetotal-
lers alike, would have formed a realistic assessment of
penicillin’s potent antibacterial properties from Fleming’s
example. But even for those who may have struggled with
the concept, references to such high figures (thousands
and millions) may have provided an indication of the
drug’s impressive potential.

In 1943, coupled with accounts of penicillin’s success in
overcoming a wide range of bacterial infections, was the
news that all production of the antibiotic was to be re-
served exclusively for the armed forces. Perhaps under-
standably, this led to a feeling of frustration amongst the
general public, and the archival papers of many of the
individuals identified in press accounts as being involved
in the development of penicillin as a chemotherapeutic
agent, contain desperate pleas from relatives and friends
of the sick for access to it.” It is clear to the contemporary
scientist that many of the medical conditions described in
the archived documents would simply not have been treat-
able with penicillin. Rather, they indicate that penicillin
was taking on the character of a panacea in the mind of the
public — a ‘cure for all’, especially considering the sheer
variety of medical complaints presented. In the public
consciousness it appeared that here at last was a chemo-
therapeutic agent that met La Feu’s claim in All’s Well
that Ends Well to ‘have seen a medicine that’s able to
breathe life into a stone, quicken a rock. ..

The sense of frustration felt by members of the public
was evidently relayed by them to both medical practi-
tioners and pharmacists, and in fact prompted a handful
of such individuals, both in Britain and the United States,
to meet the clamour for penicillin by undertaking the
small scale manufacture of crude penicillin preparations
themselves. However, given the limitations imposed
upon them by wartime shortages, these endeavours had

4 BBC Broadcast. Science Notebook — Chapter 67. 7 April, 1944.
5 To cite just one example, The Howard Florey archive, The Royal Society, London.
6 Shakespeare, W. All’s Well that Ends Well, Act 2, scene 1.

ooy

@ CrossMark


mailto:G.Shama@Lboro.ac.uk
http://www.sciencedirect.com/science/journal/01609327
https://doi.org/10.1016/j.endeavour.2017.09.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.endeavour.2017.09.003&domain=pdf

218 Endeavour Vol. 41 No. 4

negligible practical benefits.” One whose name has hith-
erto not featured in such accounts is that of Sister Marie
Immaculate (Helen Marie Tobin, 1906-1999).

Sister Immaculate held a teaching post in Brooklyn
Catholic High Schools when she began her research in
penicillin under the supervision of Professor Edward J.
Keegan, Chairman of the Biology Department at St John’s
University, in April 1943. This was a time when, as
mentioned previously, press coverage of news about peni-
cillin was growing exponentially. It seems reasonable to
suppose that the publicity surrounding penicillin played a
part in her decision to undertake research in this particu-
lar field. If she had not encountered such reports first
hand, she would almost certainly have heard about them
from others, including from her supervisor.

As aregistered student at St John’s, Sister Immaculate
would have become well versed with the teachings of St
Vincent de Paul whose convictions — that one finds God
and oneself in service to others — constitute the guiding
principles at the core of St John’s mission.® These can be
seen as underlying what she refers to in her thesis as her
inspiration for undertaking research on penicillin, name-
ly, as meeting ‘a patriotic desire to further its progress as a
contribution to the war effort.”” The main thrust of her
research was to show that a variety of readily available
foodstuffs could serve as a source of nutrients for the
Penicillium notatum mold. However, she withheld from
publishing in her thesis details of the compositions of the
growth media she used in her experiments. The reason
Sister Immaculate gave for not doing so being the sensi-
tivity of the work being undertaken in wartime. Further
information on this may be gleaned from interviews she
and her supervisor gave to newspaper reporters at the
time, these were occasionally accompanied by images such
as that shown in Figure 1. For example, in one report it
was claimed that she had discovered ‘that penicillin can be
developed from almost any edible foodstuff containing
protein, carbohydrates and butter salts’.'® Her use of
ordinary foodstuffs as a growth medium for the Penicilli-
um mold could also be interpreted as seeking to effect a
transubstantiation of sorts, equivalent to those of the
sacrament of the Eucharist, with bread as the body of
Christ. A strong Eucharistic element can also be found in
the ‘bread of life discourse’ that appears in the Gospel
According to John.'' In Sister Immaculate’s case, the
‘feeding’ of the five thousand becoming transliterated as
her desire to supply penicillin to an unspecified, but cer-
tainly significant, number of sick people.

One press account makes reference to the fact that
Sister Immaculate had added brandy and corn liquor to
her growth media.'? There would appear to be two possible
reasons for the incorporation of such ingredients. The first
relating to the discovery by Andrew Moyer, based at the
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Figure 1. Sister Immaculate (foreground) assisted in her research by Sister Agnes
Jean. Also present is Professor Edward J Keegan — their supervisor, December
1943. St. John's University Archives, Queens NY.

USDA laboratories in Peoria, Illinois, that the addition of
corn steep liquor (CSL) led to a dramatic increase in
penicillin yields.'® However, this reveals a misinterpreta-
tion of what CSL is; it is in fact a concentrate produced
from the water in which corn has been steeped in, in order
to facilitate its milling into flour. It contains no alcohol
whatsoever, and the ingredient in CSL subsequently
found to increase penicillin yields was the amino acid
phenylacetate. Without information on the quantities of
such liquors that she employed it is difficult to assess in
practical terms what effect this may have had on either the
growth of the mold or its ability to produce penicillin.
However, no subsequent work has attested to the benefits
of adding alcohol, even in low concentrations, to growth
media for penicillin production. The second, — somewhat
more spiritual influence (in the non-alcoholic sense of the
term), could be seen as an additional re-enactment of
Eucharist, and its allusion to the blood of Christ. Presum-
ably brandy served as a substitute for corn liquor; the
connection with the Eucharist being that it is produced
from the distillation of wine. Whilst in the Catholic reli-
gion only priests and bishops have the power to consecrate
the bread and wine employed during Mass, it seems
reasonable to suppose that Sister Immaculate received
the necessary authority to introduce these ingredients into
Penicillium growth media from her secular superior, Pro-
fessor Keegan. Equally, she may have inherited the con-
fusion of CSL with alcoholic liquors from Keegan, putting
into question the doctrine of research supervisor infalli-
bility. The first direct association between the rituals of
Eucharist with healing was made in the 2nd Century by
St. Ignatius of Antioch, who in his epistle to the Ephesians
describes the Eucharist as ‘the medicine of immortality,
the antidote against death’.'*
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Bact. 1946;51, 57-78.
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