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Anthrax (from the Greek -coal, ce~rbon) - a sharp infect ioua disease
encountered (usually sporad,"cally) more often In the state of the cutan-
eoU3 form, less often in the state of the pulmonary, inteatinal, or Gap-
tic form. Anthrax Is known from ancient times under the name of " Holy
Fir,,"; later under the name of OPersian Fire" (Ignis Persic-us). In the
wor~cs of Hippocrates, Homer, Galen Celsius and others are found maay re-

S(feroaces to this disease. Morond (1766) gave the first authentic descrip-
tion of hu.-a anthrax. In the 19th century it was experimnt ally proved

%% itThat anthirax in humans and animals is one and the same disease, In 1849
Pollonder and later Davaine discovered the causative ag-ent of anthrax

S(Bac a !nthracisX. In 1976 K~och produced a pure culture e-f anthrax and es-
tablishecL the rzapability of the anthrax bacilli to produce spores. Paa-
tour preoptred ra aathrax vaccine which upon being appl ie& to anim~als,
s harply cofiLed *Vje spread of the anthrax epizooties. The disease cvi-

Sdentlyr rcceive. ita name (Sibirsicaya Yazva-Siberian Ulcer - Tr note) af-
\~ter a "Arge epihemie In Siberia In, 1864-18056. Anthrax is found in all

parts of Lh. wurld In al countries. Prior to World War I in Germany, a
yearly average of ur to 7000 head of cattle and other domestic a"imals
died from this disease, with the morbidity among Luxnans equallinZ 0.02
per 10, 000 population. Approximately similar populat ion morbidity figures
were registered at that time in Austria and Poland; in the USA - 50

ithad expcy of the etinriulerace economy of small holdings and the
inaequcy f te eteinay srvie.Thus, by the far from complete
Offiialdat (Safankii, fom 904throuzh 1908, 218,956 animals and

80r49 h ema oluotrar aussa atrx sobevdqie rqety

ItLo USSR the morbidity of .nthraz sharply dropped ina conjunction,
milwith tecletvzioofagriculture, the improvement of the

u~iaryhjgerkc cndiion oftheindustries processing the animal Dro-
ducto~ad te sronthe-In oftheveterinary .rganizat ions.

attracs, oa-otie, eroe.grows rather quickly on common
Latrtios mdius. apale f soreforration. The spores Insure a con-
tinanc ofthepreeac oftheinfctin;they are exceptionally durable

aa rta, 'itheir viability for years and ovea decades( for instance. in
watter-anproximately 10 years; in dry gardeka earth - up to 15 years). The

oprsare also resistant to the action of physical anad chemical factors.
'-uadry heat at 1,200 kills then only after 2 hours, trat at 1700- in

1minutes. Boiling kills the spores in 10 minutes; freoh c,.ciumi hypo-
clioria, 4% solution of formaldehyd6 and a I % solutio, j.' morcuric

chloride- after 1-2 hours. The spores die after 4 hours a...)ozurO to the
action of direct sunlight. The salting, drying a"d tanning; of the c%-ins
and also the pickling of 'the meat (corned, beef, ham) do not kill theQ spores in them.



0 Under natural conditions the spores have a basic itportance ',a the
infectf'g of animals. Usually, having entered with thb food Into the or-
ganism of an animal, the spores produce a vegetative form in. it which
leads to the developmeat of the disease. The vegetative forms o1 the an-
thrax pathogen are less resistant. They die, for instance, after an hours
exposure to a heat of 56-580, but nt 800- during the first few tinvtoa.
At a temperature below 4 14° they lose their proragation capability. They
quickly die under the action of the following dis lutions: mercuric chlo-
ride 1;1,000, 5 % lysol, a 5 % carbolic acid solution, 0.2 % chlorine wa-
ter and others. They also quickly die under the inflaence of sunlight.

The anthrax rod must be distinguished from the pseudoaathrax or the
,,-called anthracoidal bacilli which, are distinguihed from the true an-
16hrax pathogen by their mobility, a strong hemolytic capability and the
absence of capsules.

Epidemiology- The basic sources of infectiod ara sick animals. Th~ze
most frequently affected are: the large horned animals; sheep; horses.
Those loss frequently infected are: deer; goats; camels ad swine. There
are also other animals (cats, hares and rats) susceptible to the disease.
Besides the sick animals, soil infected by the spores is another reservoir
of anthrax infection. In several regions the infection is extremely long
lasting ("G'ursed Fields"; marshlands and inundated lands). Water may baO infected by spores in the discharge water from tanneries and wool-washing
works or by the excreta from sick animals, etc. During the sam:'r months

O the blood sucking insects have a slight importance in the spreading of
anthrax, particularly the horsefly (Tabanus) and the stable fly (Stomoxys
calcitras) which are mechanical carriers of the infection from AIck an-
imals or their carcasses to the healthy animals and at times fvea to hu-
mans. Man is slightly susceptible to anthrax, mor than 90 % of the Ill-
nesses are related to an infection of a professional charactor (herdsman.
agricultural workers, veterinarianw, slavghter house workers, harnezs
makers, curriers, furriers, wool carders, fullers., 1rush-makers, rag sort-
ers; in the army- soldiers of cavalry units, personnel of the slaughter
houses and the by-products indnstry, etc). Produce from animal material
(fur coats, fur caps, fur gloves, etc) inoculated with the anthrax infect-
ion and being included in the army equipment can be a source of infection.
It is known, for example, that during the Russo-Japanese war of 190J-1903
in several military units of the Russian army, which had received new
clothing (fur caps, fur coats), 976 cases of the cut'aneout form of anthrax
developed, with the localization of the primary changes in 76.5 % on the
occiput, the cheek, the skin of the forehead, etc. These dicoasee ccased
as soon as the infected clothing was removed. An epidcmiological danger in
relation to anthrax infection may be found in the cattlo C;ravs whora the
carcasses of the dead animals have been interred without the proper pre-
cautions and that may be uncovered during the earth workk for the conztruc- ,

tion of military nbjects. Finally, transportation (especilly railrod
cars) that has been dirtied by sick animals can serve as a cm'ne of in-
fection to humans and animals. Group outbreaks are recorded from the Yro-
cessing and consumption of meat from sici animals. Cases are known wh'cro
people were infected from shavirt brushes. It is very seldom that a per-
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C son is Infected from another human or that an animal is infected fron a
L,;an. In 'tgr!culture, ,the raximum sicknesses among humans occur durin:
the tummr conths. L persoa that has recovered from anthrax receives an
Imnmiity that is rather firm but not absolute. According to Kolobkovsya's
material f'on the Botkin hospital (Moscow) the distribution of anthrax
pLtitnts by epideric groups for 15 year@ is as follows: professioer31-in--
dustrial - 60.8 %, profeeslonal-agriculturti - 18.6%, incidental occuronce

- 15.1 %. and uneatablished - 5.5 %.

Cll~cal- The anthrax pathogen can penetrate the human organism by
varo'j. routes: through the skin coverings, the mucous membranes of the
r r irator tracts, and the intestinal tract. The infectionts entrance
points a'ffect the clinical process of anthrax in man. The cutaneous, pul--
senry, intovtinal and septic forms differ. Path :enically, these forms
4re divided into the primary and the secondary. &ne incubation period
lasts from ! ,o 7 sutki (24 hour periods-Tr note), usually it equals
2-3 daYu, In the cutaneous form, the following successively changing
ctaLc of oetamorphosis are observed at the lesion: a papule, a vesicle,
a pustule, and an ulcer. At the infection's entrance points at first
4ppears a reddish blotch which very quickly changes into a reddish pur-

Ple or a copperiah red papule slightly raised above the level of the
st:in; a slight burcnig and itching is felt at the lesion. After a few
hours the papule becomes a vesicle (2-1 mm in diameter) with a serous
and later a dark sanguinolent content (pustula maligna). The pustule
burstb or more often the patients themselves break it by scratching. AQ scab forms in its place, quickly grows larger and darkens, small second-
ary pustules form around the scab and proceed through the same stages
of mota oorpozis rhat lead to the merging of the newly developed scabs
into a single grert blackish-brown scab. The scab lies hard set as
though it were a strongly baked or burnt crust, often slightly concave
and tuberous. 46e infiltrate beneath the scab has the look of a reddish
purple bvxk rLiing above the level of the healthy skin. The Joining of
the magsive and sometimes broad edemas is typical, especially on the areas
with a loose Fubcutaneous cellular tissue such as, in particular, on the
face. With a percu8sion in the area of the edema, a gel-like qulvoring
ofton appears (Stefanskii symptom). When the ulcers are localized s the
labial mucosa, there are noticed particularly large cdes which can
voread to the upper respirtory tracts and lead to asphyxia. The large
edemas at times lead to local necroslses. In several cases very large

dedcas are the primary manifestation of the anthrax process ( without

noticeable reactive changes at the 'oint of infection). These cases uzu-
Lily proceed very difficultly and within 2-4 days usually eud with death.
An the cutaneous form of anthrax, in addition to the local edccms there
lu a local anesthesia that is extremely iLportant for a cAffercntial di:.g-
nosis wik "",e cutaneous forms of plaeue and tulz.r :nia ith 'vhich there
is no anesthesia. Further, a joining of whe regional lY2 i. ltices i Ad

lymphanjitises is ober~rred. Of the general clinical syz.c:.s one s
note in the cutaneous forms of anthrax are the diacoz.for , the 'rrcaX.. .
nind headache. The fever (temperature as high as 38-39 ° a0 hi mr) an"
vorable cases last% &pproxizately 5-6 days and Its end usuL.lly coincd!%.

62 with the improveLamt of the local process. Aftei that bugiao the gradual
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disappearance of the edemas, lyr-hadenitisea and lymphan-itls,-, alco the

disengagement of the scab and the complete healing of the ulcer (uzually

with a scar). In the unfavorable cases, the disease is complicatcd by
motaatasises (the secondary intestinal, pulmonary, or septq- forz2). In

such cases there are noticed new increases in temperature w.Lkh anplittdc3,

chills, strong headaches, tachycardia, at Imes a cough with hcmopty iz,

or an emaciating bloody lu-x and vomiting of blood. Secondary uustular

and other skin rashes (metastasises) are possible. A mass of aathrax 10a-

cilli can be detected in the blood by a microscopic study. In a quickly

worsening condition of the patients, there is a connected sopor and thcn

a coma, although at times death may come even earlier. Anthrax meingitis

(lethal complication) is possible.

In the gastro-intestinal formof anthrax the disease usually be--ins
with sharp cutting pains in the stomach which are sometimes prec d by

chills, headache and a definite weakness. The nausea and vomitin arc soon
mingled with bile and blood and also a bloody flux. With intestinal pares-
is, a picture of blockage develops that have caused toot laparotomie- to

be made. A sharp intoxication is accompanied by a strong fover (up o 400

temperature) with great amplitudes, tachycardia, a progressive wea.=r;ss
of the heart and near the end edema of the lungs. The disease most ff±c
quently laits 3-4 days and usually ends with death.

A high percentage of lethal results are observed in the primary pul-
Q monry form of anthrax, characterized by a short incubation, pains in tho

cheat, a cough, sharp chills and a strong (septic typo) fever. In a fow
patients a cold and lachrimation are noted. Bronchopneumonia, with an
abundance of dry and moist rales and an emission of a foamy liquid bloody
srutum in which are found a mass of bacilli, is objectively noticed; hen-
orrhagic pleurimy often occurs. In the majority of cases, upon evidencing

an acutely progressive weakening of the body, the diseaso usually produces
death in 2-3 sutki. The average lethality zounts to 15 , but in the via-
ceral forms - as high as 98 %.

In the differential-diagnostic relationship, it is impor . to die-

tinjuish anthrax from plague, glanders. tularemia, the coLz:.-.. toll a:d
carbuncle, sersis and meningitis of a different etiolo,y. hemorrha 1Ac
gastroentiritis, sometimes ileus, etc. One must rezembor the local an-
esthesia in the cutaneous form of anthrax, the eders, the blac: sC:b, ,b tc.
One must fully study the data of the epido"4 ological anamnesis and. t
laboratory investigations of the correoponaing materials (a opcc oe-
tamed by puncture of a pustule or ulcer, discharge of a carbuncle, vo,: -
Itod matter, feces, urine or sputum). On an autops impreesiozz o" Jic

of tissues (spleen) are taken. The tentative answer is made on tho i.iis

of a microscopic bacterial study from the laboratory, but the final w:-

swer- only on the basis of cultures and biological tests on the aniza!c.
The precipitation reaction by the Ascoll method allows one to detect the

presence of the specific antigen even with a negative bacteriolo.gical in-
vestigation; but, for an intra-vitam diagnosis it does not have an advan-

tage over the culture and biological tests.
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The modern treatment of anthrax results in a combination of sero-
therapy with neosalvLaan (tc latter is intravenously injected with a
calculation of 0.01 to 1 kg of the patiene weight). The preliminarily
heated antianthrax serum is usually subcutaneously injected in a 100 to
200 cm3 dose for a grown person, and then the injection is repeated with-

in 24-4' hours until a clear clinical crisiD has developed. In the cutan-
cous form of anthrax, salves and banrayts are locally applied. Lately
there have appOared favorable reports concerning penicillin therapy 4n
the cutaneous f.- of anthrax. *;Ith the internal for-s, the prognosis us-
ually rc.ain-. unfavorable. Anthrax pAtiAnta are hospitalized in sopi.rate
rooms. S ,ar tin- thc nursing articles, diches, go,ia is particularly nec-
essary with tae internal foras, and it is even better to isolute the per-
sonnel. Thr patient's things ar6 carefully disinfected. In the ward, a
liqi'd disinfection ( a washing with ;orcury bichlorido 1:500 , 3 phe-
nol) is carried out. The patient's dishes are boiled. Sputu and all other
excretions are locally disinfected with a 5 % so'lution of carbolic acid
or a fresh 10 % solution of lime chloride; used bandagin- mterial is
burned. The personnel work in specific gowns, systezaticall:' carrying out
a constant disinfection, and with the pulmonary form- wearing eye protect-
era and gauze face masks. The convalcocents are discharged after the dis-
appearance of the clinical symptoms, and in particular, only after the
complete closing of the cutaneous defects. In the internal forza of an-
thrax, a person ts discharged after a complete clinical recovery and a
twice-repeated negative result of the corresponding bacteriological in-
vestigatlons with a 5 sutki interval. A medical observation, lasting 8Q sutki from the cessation of contact, is established for those individuals
who have come in contact with sick people or animals; it is expedient t
give them the antianthrax serum as a prophylactic measure - up to 50 c
depending on the epidemi ''gical conditions and the degree of contact.

In relation to those who have become ill, the follohing measures will
be carried out: patients suspected of having anthrax will bs innecdately
sent to the isolation ward and evacuated to an infectious disease hospit-
al (an immediate report of the disease will be made); the conveyance of
the pationts will be carried out with a strict observation of the usual
' oaauros to prevent the spreading of an i~ffctic.z"

ProphL'lactics - Along the veterinarlan line, the follo\iag will be
'Ono: 1) isolation of the plainly sicl, animals, a.nd al-) thooe suslpocted
cf h.vin-, anthrax; 2) burning of the carcasses of anlnaI3 thut have lied

and objects that are infected (manure, bedding litter a.d others); 3) dis-
infection of the places where the sick animalg aru qute,'rd; 4) ourift-
cation of watering places; 5) drainage of marshy arc-s; 6) p.ain under

the soil. Upon the outbreak of anthrax among animal1., e qu:a,:.tio is es-
tablished which is lifted only after a half month has '.acsd t.
cessation of the disease among the animals, and after the pro. '2actlc
vaccination of the cattle. In case it is impossible to barn the caro,-33es
they are buried in remote empty areas (cattle graveyard) which are fencod
off. A dry place is selec.od fo. this, the hole is dug to a 2 .- depth and
the carcass is laid on a thick layer of lime chloride (up :o a 10 cz thick-Cness) and is covered with a similar layer from above, The bo2,y is hauled
in an impervious box on the floor of which is a'ito strewn .Ima. The box is

5



&fterwards disinfected with a 5 % solution of lysol, carbolic acid or a
2 % solution of formalin. The place where the stricken anizml q u uzir-
tered is heavily flooded with disinfecting solutions. Harness, saddles
and other leather itea:s are rendered harmiess by a 2 % solution of hydroj-
chloric acid with an addition of a 10 ' solution of sodiuc chloride after
9-10 hours. Wool, fur coats, fur ca3j and similar objects are djinfotcd
in steam-formalin chanbers. ur products for the army are zalo ixcluslvoly
from materials which have given a ne-ative Ascoll rea-tion. 'or tio prc-
vention of a treinamittal of the discace to military units, tho zodiczl-
veterinary measures in regardc to the horoc compl-c.'t (wooci.!ly 'ith
replacements) are strictly enforced. A strict s unitary in3-iction is made
of sheepskin-fur arwicles going into the aquip.unt of the unite. Upon an
outbreak of anthrax connected with tho wearian of fur clothing, bc:ide:
the measures indicated above,tho following is necessary: 1) azcurately
establish the enterprise and warehouse from which the articles c&.-O; 2)
havine temporarily confisczted the entire lot, subject it to a thorouth
disinfection in steam-formalin chambers (after that the slecvoz and col-
lars are lined with a cotton cloth); 3) the place from where the con-
signment of clothing came must take prophylactic measures at once; 4)

report to the highest medical supervisor.

Meat from animals with anthrax will Lot be permittied to be uced as
food "~der any circumstances. Among the newer biopreparation3 used for

O prophylactic vaccination, special attention has been earned ty tho v. c-
ciao 'S.T.I.0 (see Vaccines) which received wide distribution, replacing

Othe earlier preparationa.
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