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Ainthrax (from the Greek - coal, carbon) - a sharp infectious disease
encountered (usually sporadically) more often in the state of the cutan-
sous form, less often in the state of the pulmonary, intestinzl, or cep-
tic form, Anthrax ls known from ancient times under the name of * Holy
Firy®; later under the name of ¥Persian Fire" (Ignls Persicus). In the
worka of Hippocrates, Homer, Galen Celsius and sthers are found mauny re-
ferences to this disease. Morond (1766) gave the first suthentic descrip-
tion of human anthrax., In the 19th century it was experimentally proved
that satbrax in humans and animals is one and the same disease. In 1849
Polionder and later Davaine discovered the causative azent of anthrax
{Bac anthracis}. Ia 1876 Koch produced a purs culture ~¢ enthrax and es-
$abiished the gapadility of the anthrax bacilii to produce spores. Pas-
teur prepared an asthrax vaccine which upon bteing apnlied to anizals,
sharpiy ¢oufirned the spread of the anthrax epizooties. The diseass ovi-
dently rcceived its name (Sibirskaya Yazva~Siberian Ulcer - Tr note) af-
tor & 'arge eplismic in Siberia in 1864-1864. Anthrax is found in all
parts of ihe worid im all countriss. Frior to World war I in Germany a
yearly average of up to 7000 head of cattle and other domestic animsals
died from this di{sezse, with the morbdidity amoneg Lumans equalling 0,02
per 10, 000 population, Approximately similar porulacion mordidity figures
were registerad at that time in Austrie and Poland; in the USA - 50 4
less. In pre~revolutionary Bussia anthrax was observed quite frequeatly;
that is explained by the agricultural economy of emall holdings and the
inadequacy of the veterinary service. Thus, by the far from complete
official data (Stefanskii), from 1904 through 1908,218,956 animals and
80,498 bumans coatracted aathrax,

In tio USSR the morbldity of wnthrax sharply dropped in conjunction,
mainly, with the collectivization of agricultura, the improvement of the
senitary-hygienic conditions of the industrieg processing the animal pro-
ducts, and the strengthening of the veterinary crganizations.

bacs antnracis, pon-motile, aerobve, grows rather quickly on common
cutritious mediums. Capadble of spore formation. The spores insure a con-
tinuance o the presence of the infection; they are sxceptionally durabdle
ond retala thelr viability for yeare and even decades( for instancs, in
vt er-approximately 10 years; in dry garde. earth - up to 15 years). The
spores are also resistant to the action of physical and chemical factors.
“ous, a dry heat at 120° kille them only after 2 hours, tut at 170°- in
10 minutes. Boiling kills the spores in 10 minutes; fresh c.lcium hypo-
calorite, a 2% solution of formaldehyde and a 1 % solutio: ol mercuric
chloride- after 1-2 houre. The spores die after 4 hours e:josura to the
actlon of direct sunlight. The salting, drying and tannin; of the ckins
and also the pickling of the meat (corned beef, ham) do not kill the
spores in thenm,
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Under natural conditions the apores have a basic isportance in the

infecti~~» of animals. Usually, having entered with the focd into the or-
ganlen of an enimal, the sporee produce a vegeiative fora in It which
leads to the development of the diseass. The vegeiative forms of the an-
thrax pathogen are less resistant. They die, for instance, after an hours
exposure $o a Leat of 56-58°%, tut ot 80°%- during the first Zew sinutes.

At a teaperature velow ¢ 14° they lose thkeir proragation capablility. Thoy
quickly dle under the action of the fellowing discriutions: mersuric chlo-
ride 1;1,000, 5 % lysol, a 5 % carbolic acid solusien, 0.2 % chlorine wa-

ter and others. They also quickly die under the infiuvence of sunligit.

The aathrax rod mmst be distinguished from the pseudoanthrax or the
r53-called snthracoidal bacilli whicu are distinguished from the true an-

varax pathogen dy their mobility, a atrong hemolytic capability and the
absence of capsuies.

Epidemiology~ The baslc sources of infection arsc sick animals. Th.is
most frequently affected are: the large horned anizals; sheep: lorses,
Those less frequently infacted are: deer; goats; camels and ewine. There
are also other animels (cats, hares and rats) susceptibls to the disecass.
Begides the gick animals, soil infacted bty the spores is apother reservoir
of snthrax infection. In several reglons the infection is extremely long

lasting ("Cursed Fields®; marshlands ard inundated lande). Water mey be
infected by spores in the discharge water from tanneries amd wool-washing
works or by the excreta from sick animals, stc, During the summor months
the btlood sucking insects have a slight importance in the asvprezdinz of
aathrax, particularly the horsefly (Tabanus) and the stable fly (Stomoxys
calcitrans) which are mechanical carriers of the infection froa .ick an-
imals or their carcasses to the healthy animal)e and at times cven to hu-
mans. Man is slightly susceptible t¢ asthrax, mor than 90 % «f tho 411~
nosses are related to an lafection of = profeasional charactar (herdsmen,
agricultural workers, veterinarisnu, slauvghter house workers, harness
makers, curriers, furriers, wool carders, fullere, bhrush-makers, rag sort-
oers; in the army- soldiera of cavalry units, psrsonnel of the sleuzhter
houses and the by-products indnstry, etc}. Produce from snimal material
(fur coats, fur caps, fur gloves, etc) inoculated with the anthrax infect~
ion and being included in the army eguipment can be a source of infection.
It is known, for example, that during the Russo-Japanece war of 1904-190%
in several military units of the Russian army, which had received new
clothing (fur caps, fur coats), 976 cases of the cutaneouy form of antiarax
developed, with the localization of the primary chanses in 76.5 % on the
occiput, the cheek, the gkin of the forehead, stc., These disonseg ceascd
as goon as the infected clothing was removed. An epldemiolozical dancer ia
relation to anthrax infection may be found in the cattlc raves whore the
carcasses of the dead animals have besn interred withcut the proper pre-
cautions and that aay bs uncovered during the earth work for the construce

tion of military nbjects. Finelly, transportation (especislly ratlrcud
cars) that has been dirtied by sick animals can serve as a ¢& 'zo of in-
fection to humans and animals. Group outbreaks are recorded from the vro-
cessing and consumption of meat from sick animals. Cages are known whoro
people were infected from shaving brushes. It is very seldom tbat a per-
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son ie infected from amother human or that an animal is infected from a
Lturan. In mgriculture,,the maximum sickanesses among humans occur during
the summer coaths, A person that has recovered from anthrax receives aa
imrunity that ias rather f{irm but not absolute, According to Kolobrovaya's
waterial fiom the Botkin hospital (Moscow) the distribution of aathrex
putients by epidecic groups for 15 years is as follows: professiorsl-in.
dustrial - £0.8 %, profeesional-sgriculturai - 18.65, incidental occurcnce
- 15,1 %, and unestadblished - 5.5 %.

2linical- The anthrax pathogen can peanetrate the humen organiszm by
various routes: through the skin coverings, the mucous membranes of the
rosniratory tracts, and the intestinal tract. The infection'e entrance
reints affect the clinical process of anthrax in man. The cutaneous, pule-
ron&ary, intertinsl and septic forms differ, Path enically, these forms
are divided into the primary and the seccndary. .ne incubation period
leats from I o 7 sutki (24 bour periods-Tr note), usually it equals
2~3 days. In the cutaneous form, the following successively changing
stagca of mgianorphosls are obvserved at the lesion: a pepule, a vesicle,
2 puctule, and an wicer. At the infection's entrance points at first
uppears & reddish blotch which very quickly changes into a reddish pur-
ple or a copperish xed papule slightly raised ebove the level of the
siin; a slight turcing and itching is felt at the lesion., After a few
bours the papule becomes a vesicle (2-2 mm in diameter) with a serous
end later & dark sanguinolent content (pustula maligna). The pustule
bursts or more often the ratients themselves treak it by scretching, A i
scab forme in ite plece, quickly grows larger and darkezns, srall second-
ary pastules form around the scab and proceed through the same stages
of meta morp.osis vhat lead to the merging of the rewly developed scabs
into a single grest blackish-trown scab. The scab lies hard set as ;
thouch it were a atrongly baked or burnt crust, often slightly concave ‘
and tuvercus., The Infiltrate beneath the scab has the look of a reddish
purple bank raicning above the level of the healthy skin. The Joining of
the ragsive and sometimes bdroad edemas is typlcal, especially on the arces
with a looge subcutaneous cellular tissue such as, in particular, on the
faca, %With a percussicn in the aroa of the edema, a gel-like quivering
»fton appears {Stefanskii symptom)., When the ulcers aro localizcd on the
lablal mucosa, there are noticed particularly large edexas which cun
coread to the upper respirctory tracts and lead to asnhyxia. The large
edemas at times lead to local necrosises. In seversal cases vory lorgo
cdenas are the priuary manifestation of the anthrox process ( without
aoticeable reactive changes at the voint of infecticn)., These cases usu-
4ily proceed very 44fficultly and within 2-4 cdays usuully end witkh death.
in the cutaneous fora of anthrax, in eddition to the locel edernsg there
13 a local aneathesia that 1s extremely iuportent for a (ifferential ding-
nogls wild *he cutaneous forms of plague and tulcrcnia with which thero
i¢ no anesthesla. Further, a Joining of Jhe reglonal ly.i:lenitices and
lyuphangitiges is observed, Of the general clinfcal sy=zw.conz one should
note in the cutsneoue {orms of anthrax are the discozfor:c, the trcalieo. s
nnd headache. The fever (temperature as high as 38-39° ani higher) i, tu-
vorable canes lasts sporoximately 5-6 deys and 1ts end usuully coincides
with tbhe improvem«at of the lcocal process., Afte. that begins the gradusl




A

0O

OO

disappearance ¢f the edomas, lyr—hadenitises and lymphongitisc~, aleo the
disengagenent of the scab and the complete healing of the ulcer (usually
with a scar). In the unfuvorable cases, the disease is complicalcd by
motastasisss (the secondary intestinal, pulmonary, or septi-~ forzs), In
such cases there are noticed new increasss in temperature wivh &nplitudes,
chills, strong hendaches, tachycardia, at .'mes a cough with hceamoptysis,
or an emaciating bloody ?lux and voalting of tlocd. Secondary sustular
and other skin rashes (metastasises) are possible. A mass of aaihrax va-
¢il1li can bde detected in the dlood by a microscopic study. In a quickly
worsening condition of the patients, thore is < connected sopor anld thca

a coma, although at times death may come even earlier. Anthrax meningitis
(lethal complication) is possible.

In the gastro~intestinsl formof anthrax the disense ususzlly begirs
with sharp cutting palns in the stomach which are sometimes prec od by
chills, headache and & definite weakness. The nausea and vomitin. arc soon
mingled with bile and blood and also a bloody flux. With intestinal pares-
is, & picture of blockage develops that have caused tost laparotomies to
be made. A sharp intoxication is accompanied by a strong fover {up co &0°
temperature) with great amplitudes, tachycardia, a vrogressive weninoss
of the heart and near the end edema of the lungs. The discase most frc-
queatly laste 3-4 days and usually eands with death.

A high percentage of lethal resuw ts ars odserved in the vpricary pule-
monary form of anvhrax, characterized by a short incubation, pains in tho
chest, a cough, sharp chills and a strong (septic typo) fever, Ia a fow
patients a cold and lachrimstion are noted. Broanchopceumonia, with an
atundance of dry and moist rales and an emission of & foamy liquid bloody
srutun in which are found a mass of bacilli, is objectively noticed; Lexn-
orrhagic pleuriey often occurs. In the majority of cascs, upon evidoncing
an acutely progressive weakening of the body, the digearo ugually produces
death in 2-3 sutki. The average lethality aounts to 15 %, but ia the vis-
ceral forms - as high as 98 4.

In the differential-diagnostic relationshin, it is import ..r to dic-
tinguish antarax {rom plague, glanders, tularemia, tho comzua toil axd
carbuncle, sensis and meningitis of a different etiology, hemorrhcic
gastroentiritis, sometimes ileus, otc. {ne mugt remeuder the local ca-
esthesia in the cutaaneous form of anthrax, the eder.s, the dlaci scad, ctc.
One must fully setudy the data of the epideriological anamncgis and
latorastory investigations of the corresponaing materials (a speciien
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tained by puncture of a pustule or ulcer, discharge of a cardbuacle, vou-
ited matter, feces, urine or sputum). Oo an autopsy .mpressiozs or clicos
of tissues (spleen) are taken. The tentative answor is mude on tho Llisis
of a microscopic bacterial study from the latoratory, but the finzl ua-
gwer- only on the basis of cultures and dbiological teats on the anfzals,
The precipitation reaction by the Ascoll method allows one to detcct tie
presence of the specific antigen even with a negative bacteriological in-
vestigation; dbut, for an intra-vitam diagnosis 1t does not have an advcn-
tage over the culture and biological tests.
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The modern treatment of enthrax reault: ia & comblinaticn of sero-
therany with necsalvaisan (tue latter is intravenously injected with a
calculat lon of 0.01 to 1 k7 of the patien.a weight). The prelinmirarily
hented antlanthrax gerum is uscuclly subcutanecusly injected in a 100 to
200 cm3 dose for a grown perscn, and thon tie injecticn is repeat.d with-
in 24=4° pours until a clesr clinical crisic has developed. In tho cutan-
eous form of anthrax, salves and bancases are loczlly applied, Lately
there have appcared favoradle reports concerning penieillin thorany fn
the cutancous firo of ecanthrax. with the Iinteransl forms, the prosnosis uz-
welly recaics unfavorsbdle. anthrax zaticnts are hosnitalized in gsoparate
rooms. Separatins the mursing artieles, diches, gounc is particulerly nec-~
cascary with tne internal forcs, and it is even better to isolute tho per-
sonnel. Thae patieat's things are carefully disinfecicd., In the ward, =
11quid disinfection ( & wacaing with mercury bichloride 1:500 4 3 % phe-
nol) iz corried out. The patient's dishes are boiled. Sputuxs snd all other
excrcetions are locally disinfected with a 5 % soiution of ceartolic ccid
or & fresh 10 % solution of lime chloride; used bandeging waterisl is
burncd. The persornel work in specific gowns, systezatically carrying out
e constent disinfection, and with the pulmonsry form- woaring eye vrotect-
ers and gauze face masks. The convslcoceats ore discharged after the dis-
eppearance of the clinical symptoms, and in particular, only after the
couplete closing of the cutanecus defects. In the internsl forcs of an-
thrax, a person is diecharged after & complete c¢clinical recovery and a
twice~repeated negative result of the corresponding btacteriological in-
vestigations with & 5 sutkl interval. A medicsl observation, lasting 8
sutki from the cessation of contact, is estabdlished for those individuala
who have come in contact with sick people or anicals; it is expedient ¢
give them the antlianthrax serum as & prophylactic measure - up to 50 c:x3
depnnding on the epidemj “~glcal conditions and the degree of contact.

In relation to those who have become 111, the followins meacures will
b carried out: patients suspected of having anthrax will bs izcediately
sont to the isolation ward and evecuated to an infectious disease hospit-
cl (an irnediate report of the disease will be made); the coaveyance of
the paticents will be carried out with a strict observaticn of the usual
mogaurea to prevent the spreading of an iufacticr.

Prophylactics - Along the veterinarian line, the Tollowins will bo
Jone: 1) isolation of the plainly sicl animals, tnd al_o those suapected
vt huving snthrax; 2) burning of the carcasses of animals thut have died
cad objects that are infected (manure, Yvedding litter cad others): 3) dis-
infoction of the places where the sick animals arv quartercd; &) surifi-
cation of watering places; 5) dralnaze of zarshy arcas; 6) picvias uzder
thoe soil., Upon the outbreak of anthrax amoug animals, & quarsaiine ig es~
tablished which is 1lifted only after a half mouth has passed oo the
cosrat lon of the disease among the animals, and after the pro..ylactic
vaccination of the cattle. In caso it is impossible to lurn the carcuases
they are burled in remote eapty areas (cattle graveyard) which aro rcaced
off. A dry place is gelec.ed fo. this, the hole is dug to a 2 o dopin and
the carcass is laid on a thick layer of lime chloride (ur 1o 4 10 cs thick-
negs) and is covered with a similar layer from atove. Tho boey 15 hsuled
in an impervious box on the floor of which is adao strewn .imo, The box la
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afterwurds disinfected with a 5 % solution of lysol, carbolic acid or a

2 % solution of formalin. The place where the strickea azizmal was guar-
tered is heavily flooded wiith disinfectinz aolutions. Harness, saddles
and other leather iteus are renderod haraless by a 2 % golution of aydro-
chloric acid with an addition of a 10 » solution of sodium chloride arter
9-10 hours. Wonl, fur coats, fur caps and similsr objects are diziafo:tcd
in steaxm-forzalin chambers., Fur products for the aray are xzado axclusivaly
from materials which have given a nerative iscoll reaction., For tio pre-
vention of a tranamittal of the discase to milistary unlts, the codlcul-
veterinary measures in regardes to the horsc complozcat (esnociilly with
replacementa) are strictly enforced. 4 gtrict cunitory insioction is nede
of sheepsxkin-fur arvicles goling into the equipzent of the unite. Uvoz an
outbreaz of anthrax connected with tho wearlaz of fur clothiangz, be:ides
the measures indicated above,tho following is necessary: 1) accurately
establish the enterprise and warshouse froa which the articles cane; 2)
having temporarily confiscated the centire lot, sudject it to a thorouzh
disinfection in steam-formalin chambers (after that the slecvec and col~
lars are lined with a cotton cloth): 3) the place from where the coa-
signment of clothing came must take prophylactic messures at oace; &)
report to the highest medical supervisor,

Yeat from arimals with anthrax will Lot be peraitted to be ucel es
food wuder any circumstances. Among the newer bdlopreparations used for
prophylactic vaccianation, special attention has bdeen earned ty thc vic-
cine "S.T.I." (see Vaccines) which received wide distridution, replacing
the earlier preparvations.
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