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TO: 

From: 

Dr. Matthew Meselson 
Biochemistry, 7 Divinity 
fax 495·8308 

Phil Hanna 
HMS 01-502 
fax 432·0115 

TOTAL PAGES 17 

Dear Dr. Meselson: 

As per our recent conversation, enclosed please find: 

-Terri Koehler's address. She was a student of Thorne's and a recent 
post-doc with the Collier group. She is now a new professor studying gene 
expression of BA and has many, if not most, of Thorne's strains. 

-Several abstracts from articles that may interest you. Please also see 
Microbial Toxins Ill Ed. by Montie, Kadis and Ail. 1970. Academic Press NY. 
Chapter9 by Lincoln and Fish Is a nice review. Also enclosed is an interesting 
article from 1964 New Yorker magazine. 

-I can't put my finger on references concerning Sheep.and inhalation 
anthrax or effect of peroxides on spore viability. I will continue to search. 

-A good introduction to macrophages is IMMUNOLOGY by Roitt, Brostoff 
and Male. 2nd edition.J.B. Lippincott Company, Philadelphia1989, 1990. 

Best travels to you and your crew and I look forward to our next meeting. 

Sincerely, 
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ing sm:r:.gth of the bone~ of the birds betwcen the two pi:rdiene~. 
These observations :-;uggcst that there may he subtle uiilcn:11~:.;;. 
between the design of the two perchcrics whid1 aliow the 
Glcadthorpe perchery bird:; to 1::<.periern:e more o:c-rnkn ts d urine. 
flying a:·1d on landing. fn this respect the difkrerKC"~ hetwt>i:n 
the overall heights of thi:: pi:n;hi;:ry frarm:s and in the di~1;inc.:e:-. 
between the perches and landing stages along:;i\le the nest boxc:­
may be ·.mportant. The shorter the t1igh1 distance the less likely 
there is to be an accident on landing. 

The ~:xp<:tlments produced two other tmc:<.pe(.:\t:d l"lrH.iing:;. 
First. i11 ~pite of thi:ir longer period or conlinr:d activity. rnd 
of lay blttcry hens (68 weeks old) whid1 had been cage-ri::11r~·d 
as pullets for the first 18 weeks had stronger wing bones than 
batt.:ry hens which had been reared on deep litter for the tlna 
18 weeks. In particular, the strcnglh or the humerus at <.:nd ',lt' 
lay was 24 pc:r i;.:ent greater in the cage-reared birds. and thi:­
differcncc: was sufficient to cause a substantial difference in the 
extent to which the humerus was broken during dep<)pulation. 
In one of the: flocks the tibia was als(> significantly strong1:r ill 
the cag1i-reared birds. 

The :;econd unexpected finding w<i.s that during muul1m10 
bone strength declined slightly but then impn.>vni during the 
second laying period; in the case of the tibia ther~ w;1$ a 16 per 
cent increase in strength· during this period. 

The rearing of pullets on deep litter ;rnd th<: hnusrng of ht.:ns 

399 

111 <1 pcrch<:ry ~yslern ;m: often tli,iug.ht to h<IYC advarnagcs 111 

lc:rms or' tht: wc!forc of laying hens. In -.:on trnst. fnn.;ed moulting 
1, :'om,:tim..:s corisidercd to impose a stres:; on thr.: bird:.. The 
n:.'>ult~ cil' ihc~l' <:xpcrim;;:n\s stigg<.:s\, !'ir:;t, lhat the prernm<.:IJ 
'-'dfan· advarH<Lges of the first two husbandry prnr.;ti<,:e~ ar·ii off· 
;;et lll ~01111: extent by their effects on bone strength and the 
in1;idi:nc,:c: of broken bones either during or ;Ii the end of lay 
;ind. se-.:ond!y. that the effects of forced moulting arc not wholly 
negativi:. It is dear th;-11 c1)mprehensive information is essential 
when a.'~':ssing the overall welfare beneiits of particular m<."th­
od~ of kt:eping livcsW(.:k. 

.frkno11 /ed;:eml.'nl. ... The work performed in this study was 
~ponsor~d by the British Egg Industry (.'nuncil whose kind help 
and fina111.:1«l Silppor( is acknowledged. 

Rt>fercriccs 
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An1thrax in wildlife in the Luangwa Valley, Zambia 

P. C. B. Turnbull, R. H. V. Bell, K. Saigawa, F. E. C. Munyenyembe, 
C. K .. Mulenga, L. H. C. Makala 

Vel<'rinc:ry Rnord ( 199 ! 1 128. 399-40;>. 

An abnormally high mortality amQng hippos i Hippopot~nws 

amphibiu:;) in the Luangwa River valley between June and 
'.'lo11ember 1987 and estimated to number more than 4000 deaths 
was attributed to anthrax. Se\·eral other sped~. partitularl) 
Cape buffalo (Syncerus cajfer) and elephant ( Lox(ldonta 
a/ricana). appear to have been affected. A smaller outbreak of 
anthra;c in hippos occurred between Augu.'ir and Septembl:'r I t)88. 
approximately 100 km up-river. A field !':t1idy was arrangl.'d in 
,\ugust 1989 to asses.., the extent of environmental contamltmtio11 
by Bacillus wuhratis and the risks to people in the ar~.t, to stud~· 
possible method$ of control and to equip local laborator:" su1ff 
for continued monitoring of the disease. The s"tud:" confirmed th!:' 
enzoocic status of the region. l'he characteristi~ of thu outbreakii 
of anthrax in 1987 and 1988. and the results of the field stud~ 
are described. 

ANTHRAX. on\:e one of the major s<.:uurge~ of man anJ hi;; 
livcsto,::k throughout the world. ha:.; bc~m .~n well (Ontrol!cJ 
over the past half-century by the Y<!<.:cination of !ivc,,to<.:k ;ind 
imprnvt:ments in anim<l.! husbandry. factory hygi,;ne and pub!i<.: 
health measures that It has bcr.;ome an almost forgottr:n ~fiso;;i~e 

~----~•-"'"' ·-·· 

P. C. Ei. Turnbull, PhO, Anthrax Section, Division ol Biologics. 
PHLS Centre tor Applied Microbiology and Research. PortM 
Oown, Salisbury, Wiltshire SP4 O.JG 

'A.H. \1. Bell, PhO, Luangwa Integrated Resource. Deve\<lprnem 
ProjeGt. PO Box 510249, Chipata. Zamb!a . 
K Saigawa, ovM. Ch\nzombo Research Stat10n. PO Box i o. 
Mfuw·~, Zambi$. . . 
F. e. c. Munyenyembe. MSC, Nationa_I Parks and W1ldl1te 
Servii~e Private Sag 1. Chilanga. Zambia . 
c Ki Mulenga. L. H. C. Makala. DVM, MVSc: Reg1on<1I 
n~ .. ,.,~:r1<:tic Laboratory. PO Box 510016. Chipata. Zam bi~ 

in th" w<."l"rn wotld. However, in Afri<.:<m wik1lifo, which can-
1101 (~asily be va~cinalcd and in which the other aspects of \:On­

trn! arc nvt ri;:kvant, the disease remains Ii major cause cf 
llfl(,:~lntrnlbi ffi\Hta!ity in herbivores (Turnbull 1990). 

The North and South LuMgwa National Parks in Zambia 
arc ~ituated ~iong the Luangwa River and comprise area$ of 
4636 and 9050 km1. rc~pcctiv<:ly, 700 \~) 800 km north east of 
Lus<1k« The-v !wvi: iheir origins in a game reserve proclaimed 
111 !'>04. 1,r,:d(>mmanli)' 1.0 pr~~t~l gin1fk. They were galettcd 
111~<kr 1fwi1 ,·x1.,1mg rrnmes <lS game reserves in 193~ and rn11d~~ 
111(() fl<l(10P:d p<1rks in !972. 

Thi: p,,,-.,inility th<tl anthrax w<.ts" cau~e of mortality ~rnwng 
the wildli .. ,,. in the Luangwa Valley national pat•ks does 11ot 
,;e.;m l<l h<t ve b~en acknowledged before l 987. when a major 
•:riw0t1': in hipp<'1s was attributed to anthrax. Re1;ords (rom 
pr':l-mdcpcndcrn;c ( 1964) •fay;; ,)f cases of anthrax in the wildlifo 
oi" Iha\ <iri:a wollld probably oc diffic1,1lt to <)ntairt but discus­
sion> with Jo<,;al reside:n1s have provided strong anccdota! evi­
dcnr,:i;: tha1 it had been recognised in those days. 

Thi~ raper summarises the events which <X:Curted during the 
l 987 cpizootic. the situ11tiori. in l 988 and the results of a fidd 
~!u<ly Mid rei.:ited work in 1989 to 1990. 

The 1987 outbrl!Jlk 

Abnormal rnortality in Hippopotumus wnphibius began irt 
mid-Jun~ \ 9R7. A census of the hippo p¢pulaticn in a selected 
23 km section of the river. begun a.t the end o!:' 1 une, inoicated 
that tho: epizooiic reached its peak in early August and ab.ated 
<irtcr the onset of thr: November rains. A census of :ht: hippo 
pc)pul11 1inns in t!ight sections ( ~4 to 31 km kugths) 01 the r_iver 
t<irnllml( 167 krn in June, July and November and a comparison 
,)f th~:;,: \vllh t 986 cr::nsui; figures indicated an average t?opul.a· 
tion h."' or' 21 per cent (5·7 !.'.) 55,5 per cenl), or approx1malt:ly 
; ,no hipri<is. Exm1po1:iti! 1 ,, 1!>!~ r<*~· of Joss over the total oop-

:r 
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~-· C>totOJCld•~ 

Net hi<i~ c!f~u of ~~In.Ir 3"Qlrdilli to tiNlle level&. 

At the lowest tissue levels its beneficial dfccrs coordituu. ti-~ 
~ling 1111.;l inflm\mation; ~rooic cxposu~ to cacil~cti11/TNF cause:i 
~ md 1hc ~least' of lari~ quantities, as =~ in o"l:rwhdming 
inlcotion, 1rijjier> potentially caiasttophic tissue inrury and ledtal shock. 

possibly indicating anet>stral tandem dupHcarion. The 
biological funcrion of ca.checrin/TNF also overlaps W'ith that 
of another 17 kD cytokinc, IL-1, but the molecules are 
Stfi!Ct\lrally diffc:rc:nt and do not compete for a common 
recepto .. The rnRNA tramcripts of th= and scYcra! other 
inflammatory medi<1tors <;ontain a 33 nucleotide 3'r 
untranslated sequence cc)mposed of r<:peated and 
overlapping copies of the <;Onoi:ns1,1s octamer 
UUAUUUAU.3 This sequence apparently shortens 
mRNA half-life, thereby reducing the chances for incidental 
or inappropriate production uf large quantities of these 
potent polypeptides. 

Synthesis 

Cachectin/TNF is synth~ised by vanous <1ctivatro 
phagocyric and non-phagocyric cells, including 
macrophages/monocyi:es, lymphocytes, narural killer cells, 
asmx:ytes and microglial cells of the brain, and Kupffer cells 
of the liver. A pivotal rok: in inflammation is suggested by 
the wide variecy of infectious or inflammatory stimulae 
capable of triggering cachectin/TNF biosynthesi~-eg, 
bacterial endotoxin/lipopolysaccharide (LPS), enterotoxin, 
roxic shod: syndrome roxin-1, my co bacterial cord factor, 
viruses, C5a, furigal or parasiti<; antigr;ns, IL-!, and, in an 
autocrine manner, cachectin/TNF irself. ln response to 

LPS, 'borh ttanseription ant:! translation of the cachectin/ 
TNF precursor are increased and large ainOWlts of marure 
~rorein a.re re.leased within minutes. Dex~thasone 
inhibits cachectin/TNF biosyn.thcsis, but this effect is not 
observed if rhe steroid is given after the cells have b~n 
exposed to LPS. By contrast, IFNry exerrs a permissive 
influence that enhances cachcctin/TNF biosymhesis. The 
up or down. reg\llation of ;;:1;1,:ht:etin/TNF biosynthcsis by 
IFN-'Y or dexamer:hasone, rr;spec..'tive\y, probably 
~mributes to the pro-inflam.marory or anri-inflammatory 
eff~ of these mc:diators.5 • 

In addition to the active secrered form of cscheetin/TNF 
!'.har ap~ii in the circulation during endotoxacmia, some 
newly synthesis~ cachectin/TNF remains cell-associated 
as a u-ansmembrane form. 6 Thr; 26 kD transmembmne 
mokculc is a precursor of the 17 kD secretory componenr, 
bur may also have inherent bioactivity a~ a paracrine 
mediator.7 Cachectin/TNF. intcracrs wirh high·aifini:cy 
membr.11nc receptors in non:nal tissues, in<;J\.1oing livei-, 

- ---- _, ii bQ ;;; 
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musde, lung, b\Jwcl, and kidm:y. The: recc:ptor-Jigan, 
complex ·is internalised and depded, bur details of t:h: 
receptor and post-receptor rcspOnsc:s remain um:lcar. 

SEPTIC SHOCK 

Afrer intravenous administration of endotoxin/LPS \[ 
man, cachecrin/TNF levels peak withln tWO hours 
coinciding with the onset off ever) rigors, myalgfa, headache 
and nausea.8 Larger quantitlet1 of LPS stimulate mud" 
higher serum cachc:ctin/1NF concentr.1.tions that triggei 
Jc:thal sh<Xk and tissJ.1c: injury, Administration of humar 
recombinanr ca.checrin/TN~ that is Yirrually endotoxin·ftc1 
produces a constellation of metabolic cletangeme:ftts an, 
lethal tissue injury that is almost identical tO fatal endotoxi1 
or septic: shock syndrome.'.t0 Olch.ectin/TNF-indu(:f1 
tissue injury is pattly mediated by enhanced endothelir 
procoagulant activity that promotes intravascuif' 
coagulation and capillary thrombosis."' Increase 
expression of endothelial·leucocyte .adhesion moleC1.Ilt 
(ELAMs) and interccllular-leucocyte adhesion molecult 
(ICAM.s) also incites leucostasis. Adherent cdla ar1 

simultane0usly stimulated by cachcain/TNF to incmls1 
biosymhesis and release of reactive s-..paoxid• 
intermediates and arachidorrlc acid metabolites. u Thi 
magnitude of the biological response induced by th' 
recombinant human preparation in diff~t animal speciti 
may vary because of the species.specific nature of th( 
n:ceptor-ligand interaction. 1' 

The deleterious effectS of cachectin/TNF are wgel: 
ea.used by me induetion of media.tots, including othe 
peptide regulatory factors and eirosanoids, but t:1' 
importance of cachectin/TNF in lethal endotoxic and sepu 

TABLE I-SOME 5101..00!CAL !'R01'1iR11BSOP CJIC!SC'r!N~ ll--' 
VARIOUS DISORD9S 

·-·-~--~,---~------..,.....---------Physiologii:al COl'lditioc 

A.:i.1~ in{eaicn 
:sq,tic 11hock~ toxic r.hoc:k 
S)'tldrome;~ 
"11'e.:tion; c.m!bral .malaria 

C,W,,,:::i4 
Om)t'liC infe<:.'llOl'i; AIDSh 
malignancy? 

ltifl<l~ri¢'1 

."i.bscen forma~ioti; syst=nic 
lupl:S ;rytjl=a1~11s; 
m=ioid anhriiis; 
auiwrum.ll"liry; m1mpli1m 
r~i~ion; l!l'.aft•v;rs1.1s-b~t 

~-

7;,_ ri!mC>dtil#Tll{ 
Wound hcalina: 

-.. l!l 

Shoci:; fieve:; rapitaroiy amst,; 

caplllaey leak syndrome; hll=nh80! 
ftCl:t0$is; laa:ic addosl!: ~ 
~~;h~!h· 
hypQgly~h~dacm:: 
indl!c::es ~c ~i>=' m~w 
phl.bo!et acti~ ~.me! 
ciCOW!-Olds 

AMl'txla: wc!ght losa; anaemia; fever; 
in=iacd cacz;ry~ ;. 
~y~~ 
wht)l;-body lipoly$is; ... ~ pr-'n 1o., 
acute phase proceia blatrti!licsls; 
~ofLPL. 

~lor~m;promott' 
~$; ~ oonsp!Cif.c: ho• 
mi~;~ tod ecdo!helial 
llCtivatiQo; in.:!1.1= ~,.;CXl of 
MrlCoi>ti~~ · 
~~~ 
p:adqem; li=blast md th~ 
~~~~!);Cl/$< 
in~.~.ana· 
cicosanolda 

fib~-~~r;~j 
fll<:tot; srimula:.es TG).'111, GM-CSF, 
&'Id PDGF; induces collapla!c and 
dcowio!d&; cell eyi:oroxlar:y 

·· ....... 

•, 
. . S.449 · PJI 
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,-~-~-·-----Review 
A~nthrax vaccines: past, 
present and future 

Peter C.B. Turnbull 

lYfost li11estock vaccines in use throughout the world /()day 
for immunization against anthrax are derivatives of the 
live .<:pore vaccine formulated by Sterne in 1937 and stif! 
use descendants of his strain 34f1 , Credit belongs m rfti.~ 
formulation for effective ctJntrol !n many ''Ountrie.\' with 
considerable 1·eductio11, sometimes complete eiiminario11, 
of the disease in animals and, since man generally afquires 
it j.~om livestock. in man also. However, rhere are some 
conrraindications of its use a11d situations in which it cannot 
he .~asily administered, and room for developmellf of a 
sucj~essor is discussed. The human vaccines, formula red for 
at-risk occupations and situations, date from the J950s 
(UK vaccine) and 1960s (US vaccine). The rather greater 
need for improvement of these as compared K>itli the 
vet,rrinary vaccine stimulated valuable research during rhe 
1980s which has led to a number of promising candidate 
alternatives for the future. 

EARLY LIVESTOCK VACCINE: 
PASTEUR, CARBOZOO AND STERNE 
Some 80 years after Jenner's celebrated vaccination and 
publication of An lm.;uiry Into the Cause and Efji,us <'./" 
Variolae Vaccinae (Sampson Low, London, ! 798 ), 
mic:robiology's founding father!> had begurl the hr:>t 
sys~ematlc studies on protection afforded by vaccination 
against a number of the most tro1.1blesomi::: un•ni<d 
dis<~ases of the day. Most noted of these were Pa~it.:\1r\ 
demonstrations of protective immunizations ug<1in'St t\lwl 
chc,Jera in 18801 , anthtax in 1881: (figure!) and rnb1es 
in 1885). In fact, in th~ case of anthrax, close cxaminauon 
of the records4 has revealed that credit for <he rirst 
recorded demonstration of protection induced by attt.;nu­
ated strains of Bacillus anthracis really belonged to W .S. 
Gn:enfield at the Brown Animal Sanatory lnstiti..nion in 
London 5·6 • 

It was, however, Pasteur's vaccine schedule that 
became adopted for use. This involved two inoculations 
2 weeks apart The first dose consisted of 13. anthracls 
cells from cultures which had been incubated 8.l 42-·43,C 
for 15-20 days (Pasieur l vaccine) and which wa!' 
palhog.::nic only for mice and yc.ung gl!inea-pigs. The 
:>ec1:md dose consisted of cell$ from cultures incubated at 
42-43°C for only 10- J 2 days and which were rather less 
attenuated (Pasteur TI vaccine). 

The Pasteur duplex vaccine became widely u:;cd for 
cattle and sheep in Europe and South America over the 
------------·-·---~--· ·" -~- ·---- ·- . - -· 
Antl1rax Section. Division ot Siologics. Pub~ic HeaJth Labor.a· 
tory Service Centre for Applied Microbiology and Research. 
Porton Down, Salisbury, Wiltshife SP4 OJG. UK 

111::-.i SO years. !nth'-! 1920s and 1930s, the proci;:dure wus 
modith:d 7 • First. in the l 920s suspension of spores in 
50 ·60°10 glyce1·inc was found to increase longevity and 
1mpnwe the immunizing efficiency of the spores and the 
double ?n<;teurian vaccine was replaced by single 
•.,:'..":::inc~ (.:l' 1;:>i:;.~ing of ::;pores suspended in- 50'l'o glycerol. 
The $lrams were allenuated to such an extent as to 
he non·virutent for rabbits but virulent for guinea-pigs 
and the intricute manipulations needed to meet this 
reqwi·ement rendered these vaccines impractical in the 
long nrn. In the 1930s, the practice of adding saponin 
\ l ., 10%) to the Pasteur 1I or other virulent or slightly 
attt:nuaLed strains was introduced. Saponin at these 
concentrations provoked a ,,folent inflammatory response 
J.l Lhc inoculation site which limited generalization of the 
dnlhnlx infection. 

As reviewed bv Sterne et al. ( l 939)1>, thae was 2n 

r:p11..krn1c of n:pc;rts between 1929 and 1937 on the 
-1pp.1(;ation ctnd merits of vaccines consisting of spores 

· i'rom 1oo!a1es designated as having variolls levels of 
virulence suspend~d in 4-10% saponin which was 
reported to neutralize the virulence. Particularly popul1:1r 
for a while. it seems, was 'Carbozoo', initially produced 
;.tL the lsrituto Sieroterapico Milanese and later in the 

Figure 1 From an original 1J1ono9ri;11:>h on anthrax vaccination erititleo 
'/acc111at1ons Pr!?ventives coritre ii! Charbon <lU SetaH' (COmpagnie de 

v'"'19ansation av Vaccin Ch'afbQnneux Pasteur) 1886, ine opeu1to1 is 
prcoably Louis Pasteur himse!t. (F'h0to9rap11 kindly suoptied l:>Y 
!)r J. Ezzell.) 
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ANTHRAX TOXIN 

JOHN STEPHEN 

Depamnenl of Microbiolcg~» U11i1•ersi1y of Bimiil'lf}ham. P. 0. Box 36.J. Bi~mingham Bl 5 2TT. V.K. 

l. INTRODUCTION 

This topic was actively researched from the early 1950s to the late 1960s in the United 
States of America and Britain at which point the work came to a halt. During the 1970s a 
trickle of publications from the Soviet Union continued to appear on the production of toxin 
(lesnyak and Saltykov. 1974; Vylchev et al .• 1976; Derbin et al .• 1977), immunizing antigen 
preparations (Fedotova, I 974; Kuzmich er al., l 9~ 6) biological testing for toxicity (Lesnyak, 
l 975) and the effect of anthrax toxin on cultured cells (Fedotova, l 970). Very recently, new 
$tudies have appeared from American workers on the genetics of anthrax toxin (Mikesell er 
al., 1983) and on the mode of action of one of its three components in chinese hamster ovary 
(CHO) and other cells (Leppla, 1982). The bulk of this review will concentratt on the earlier 
work. The fact that the author was not personally involved in research carried out during the 
halcyon period from the early 1950s to the late 1960s might enhance rather than detract from 
this article which is mainly one of retrospective appraisal, since this era closed on a note of as 
yet unresolved controversy. No attempt will be made to exude a pseudo-scholarship by 
remarshalling the many primary papers which emanated mainly from the American group at 
Fort Detrick, the British group at the Microbiological Research Establishment (Ponon) and 
others, since these have been collated and reviewed on several occasions (Smith, 1958; 
Lincoln et al., 1964; N ungester, 1967; Lincoln and Fish. 1970). My aims are to present. to a 
later generation, a concise outline of the discovery of this complex toxin, describe it,s nature 
and role in the pathogenesis of disease, discuss the controversy that developed as to the 
pathophysiological changes induced by anthrax toxin and finally to comment on the recent 
developments which if pursued could, and probably will, lead to a resolution of the extant 
problems. 

The remainder of this introductory section sets out the context in which the work was 
conceived and developed. 

The disease anthrax occurs in two forms. Localized cutaneous infections occur in man, 
swine, rabbits and horses (Lincoln er al .. J 964; Lamb. 1973) in which the most characteristic 
superficial feature is the black eschar which give~ its name to the disease and the causative 
organisms (Gr. anthrakos =coal). The incidence in humans is low, occurring mainly among 
veterinarians, meat workers and workers in woollen mills, hence the name wool sorter's 
disease. This form is readily treatable by antibiotics. The septicaemic form may develop from 
untreated cutaneous infections, or by primary infection via the respiratory or gas­
trointestinal routes or by infection of wounds and it is ne.arly always fatal. In animals. a 
peracute fornl of the disease occurs in which the first sign of the disease is often death itself; a 
less acute form occurs in which signs may~ evident Qv~r ~~n!Xi of 2-10 days before the, 
nearly always, fatal outcome (Lincoln er al., 1964). Herbivores are the most usual victims: 
cattle. sheep, horses and goats, in that order, being most suS<:eptible. The organism is highly 
invasive, spreading throughout the body from the initial portal of entry and producing a 
characteristic massive terminal bacteraemia. In certain parts of the world it is of sufficient 
economic importance to warrant vaccination of animals at risk~ with attenuated vac~iMs 
(Sterne. 1967). 
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ANNALS OF M£0ICINE 
A Man Named Hoffman 

Around ten o'clock on the morning of Wednesday. March 4, 1964, a man named 
Donald Hoffman presented hi~self for tre~tment at the Student Health Clinic of 
Miami Unive~sity, in Oxford, Ohio, some thirty miles northwest of Cincinnati. 
Hoffman was thirty-six years oldt married, and a resident of Cincinnati, hue, 
as he explained to the receptionist, he was currently employed as an installer 
of insulation on a remodelling job at McCullough-Hyde Memorial Hospital, in 
Oxford. and his company had an arrangement with the clinic. He vas here, he. 
added, because his foreman had sent him. That w~s the only reason. His trouble 
was nothing - an itchy sore on the side of his neck. Be had probably picked up 
a sliver of glass-wool fibre. It had happened several times before. It was a 
common complaint in his trade. 

'Ibe doctor who saw him was inclined to agree. There was no good reason not 
to. Hoffman worked with fibre glass, and his lesion had the look of a fibre­
glass lesion. · The history of the lesion. the doctor found, was equally suggestive. 
It had first appeared on Monday evening as a tiny red swelling that might have 
been cau~d by a chafing shirt collar. It was larger on Tuesday, and somewhat 
sensitive. This morning it was larger still, and it alternately itched and burned. 
The doctor slipped a ~hermometer under Hoffman's tongue, and picked up a scalpel 
and nicked the edge of the lesion. There was no discharge. He removed and read 
the thermometer. Hoffman had a temperature of 99.2 degrees. The doctor noted 
the reading on his record of the cuse and added, "Has erythermatous swollen area 
at base of neck anteriorly on leftt extending over chest. A firm furuncle is 
present in the center of this area. Impression: fibre-glass dermatitis with 
secondary infection." The doctor then turned his attention t,o treatment. He 
covered the lesion with a bacitraciu dressing and got out a hypodermic needle. 
In view of the threat of infection, he said, a course of penicillin was indicated. 
He proposed to begin with an intramuscular injection of three hundred thousand 
units. Hoffman stood up. That wouldn't be necessary. he said. He had had all 
th..: tr~atmcnt he wanted. He dlJn' t bcli.cve in taking penicillin every time he 
had a little scratch. Be put on his jacket and left. 

Hoffman drove back to the job and resumed his work. He worked until noon, 
and then knocked off and sat down to lunch with one of his friends. ·Re though~ 
he was hungry, but after a couple of bites he changed his mind. His appetite had 
vanished. He only wanted to sit and rest. Neve~theless, when the lunch hour was 
over he went back to work and finished out the day. When he got ·home, a little 
before six. he was exhausted. He stretched out on the living-room sofa for a 
res~ before dinner and instantly fell asleep. His wife let him sleep, and he 
slept two hours. He awoke feeling worse than ever. Ris head ached, his bones 
ached, and it hurt him to move his neck. He looked so sick that his wife was 
frightened. She insisted that he see a doctor at once. The Hoffmans had no 
regular doctor, but Mrs. Hoff~ knew the name of a general practitioner in the 
neighborhood ~ho kept evening office hours, and she looked up his address. 
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