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. {  BACTERICIDAL AND FINGICIDAL AGENTS )
' ‘ , ~JSSR~
1 [Following is the translation of an article entitled

*Bakteritsidnyye 1 fungitsidnyye sredstva® (English
- .-~ - version sabove) by Prof G. N. Pershin in u&ﬂﬁm
e (Medical Nurse), Vol 19, No 4, Moscow, Ap ’
v , pages 7-12.]

Agents wilch kill bacteria are callad bacterl ides and those
wvhich destroy fungl are called fungicides. When one speeks of an
agent which ldlls micro-organiems indiseriminantly. (bacteria,
fungus, virus, etc.), he speaks of an agent having microdbicidal
or germicidal action. . - _‘ \
| Bactericidal and fungicidal agents ahve varied uses. In the
' nationsl economy they are used to safeguard various products, mater-
g ials, and manufactured items from ruin and spoilage through micro-

bial activity. In medicine they are used as disinfectants and anti-
septics. By disinfectation is meant the extermination of patho-
genic micro-orgarisms in the axzbient air. By antiseptic is meant
the use of microbicidal agents for the local treatment of suppur-
ative wounds and for preserving foodstuffs, medical corpounds, etc.
Yor disinfectation it is important to destroy the miocrobes: the
essential objective of antiseptics is to stop their reproduction.

The same agents, depending on conditiocns, can kill the microbes

9 and/or cause the end of their growth and reproduction without direct
3 destruction (mioroblostatio or germicidal action).
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' ‘ The strength of action of germicidal agents de-]

pends on a series of conditions. First of all, var-

ious micro~-organisms have varied sensitivities to var-

lous agent. The concentration of the agent i$ of

great significance: with increasing concentration the

strength of action of the agent increases. A low

concentration is germistatic, though in high concen-

, tration it is, as a rule, germicidal in action. At

-= increasing temperatures in the medium microbicidal —
action increasea. The longer the time of action (ex-
posure) of the agent, the stronger the effect. The
presence of albumin in the media and alsc some other
organic products lessens the activity that is exhibit-
ed by the germicidsl preparations. :

Microbiclidal agents have various mechanical ef-

fects on micro-organisms, depending on the chemical and

- physio~-chemical properties of the agent. The microbicidal
effects of acids, alkali and salt compounds depend
the degree "of. dissociation: well-dissocisted sgents
have stronger effects. 'Microbicidsl . action of other
agents depends on their ability to lower the surface
tension,. Germicidal and dermatophytic functions of
salts of many metale and some of the other agents de-
pend on the ability to bind mercaptan groups (~SH) of
the substance of microbial cells. ..

Antiseptic end disinfectant agents subdue the .
activity of wany bacterial ferments. A close parallel

. 18 established .between the bactericial action of
‘agents and their ability to suppress the dehydrating
sction: of the bacteria. Under the entiseptic influ-
ence, the division process is disrupted and begins .a
morphological disturbance of the microbial cells.

For the evaluation of the strength of the mioroe
bicidal effects of wvarious agents a determination
is made of their minimum germicidal and germistatic
concentrations. On the basis of tbis comparison of
concentrations the activity of the agent is judged.

. Microblcidal sctivity is customarily expressed
as the phenolic coefficient of the agent; under it is
understood the relationship of bactericidal concentra-
tion to the bactericidsl concentration of the given
agent in the form of a ratio. R

For the evaluation of microbicidal agents their -
toxic effect is of great significance. For medical
practice the more significant agents are those that

. under the more varied of circumstances have the mini-~
|_mum toxic effect on animals and humans. S
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I~ Let us examine individusl groups of microbicidal |
agents.

@ ’ HALCGENS

! Chlorine and agents containing active chlorine,
| that is, chlorine easily liberated as a f{ree gas,

have a strong bactericidal action. A chlorine concen-
i tration of 0.02 mg per liter causes rapid destruc-
: tion of varlous gicrobes. In a medium rich in organ- =
P jc matter the bactericidal function of chlorine is
‘ jessened. One must bear in mind that chlorine ioms,
also chlorine atoms, firmly combined ir the organic
and inorganic compounds do not have the above-mentioned
action. Chlorine and compounds containing active chlor-
ine are reactive chemical sgents. Thus they destroy
and bleach tissues, causing corrosion also of metals
and other undesirable changes in items of use.

Chlorine compounds are used in the purification
of water, toilets, excavated holes, builaings, daily
items of use, and the treatment of hand and abscessed
wounds.

Practical uses exist for gesseous chlorine (the
1 chlorination of water), calcium hypochlorite (mainly

for outdoor disinfection), chloramine (external disin-
fection, trestment of hands and abscessed wounds),
pantotsid (the disinfection of individusl water supply,
disinfection of hands, irrigation, and the treatment

of wounds, also in contraceptives), and antiformin

(the sterilizaticn of contagious materials in labora-
tory practice).

Free iodine has a strong microbieidal. effect.
The phenolic ccefficient of iodire equals 18C-230.
Jodine acis on various micro-organisms and has an
especially strong influence on pathogenic fungi.

Todine is widely used in surgical practice for
first aid to wounds, for treatment of the ares involved
in operations and for the surgeon's hands, and for
curing skin infected by fungi. Iodine is irritating to
the tissues. In some cases it csuses chemical burns of
the s«in. Iodine is used as a solution in alcohol (5-
10 % tincture of iodine) or as an agueous solution with
the addition of potassium iodide (Lyugol' solution).
Iodoform, an iodine compound, weas used widely in the
past as an antiseptic. On contect with the tissues io-

| doform liberates free iodine that effects the antisep-
L_yic action. At present it is seldom used because of _J




! its strong persistent odor;

—

OXIDANTS

Among the oxldants used are peroxide, potassium
permanganate and. patsssium chlorate. The firsttwo of
these compounds are used as antiseptics in the treat-
ment of wounds and for gargling in the throat. Perox-
ide is easily broken down by the catalase of the tis=-
sues into oxygen and water; thus, it produces bubbles
of gas on contact with the wound tissues, blood, and

pus.
ACID AND-ALKALIES

Among wmicrobieidal agents there are '
various inorganic and organic acids: sulfuric, chrom=-

ic, boric, sceticy trichloric, undecylenic, benzoic,
salicylic, amygdalic ané csome others. Acids sre used
mainly as antiseptic agents. Many acids sct nct only
on bacteria tut alsc on fungi. This appiles parm'ularly
to boric, salicylic, end undecylenic acids.
last-named. in combination with its copper salt and pa-~
rachloropherol ester glycerine, is used to treat fun-
gus infecticn ag s salve called undecene (see below).

Anong the alkalieg the important ones ure
caustic lime, amncnium hydroxide, soda, and borax.
Caustic lime is used inthe form of milk of lime for
outdoor disicfection and ‘lime-water as astringert and
antiseptic agents; externally, in the event . of burns
and other inflaiied conditions; internally, as regards
dysentery. Ammonium hydroxide is used in soaking dirty
linen and fcr treatment of the surgeon's hands before
operating. It is useful not only as an antiseptic but
as a detergent. Soda and borasx are used as weak anti~
septics and cleansing agents of aucous fluid from muc-
ous menbranes.

COMPOUNDS OF HEAVY METALS

Compounds of heavy metals have microbicidal ef-
fects In acting on the skin and mucous membrane of
the human being they act as astringent, irritating and
cauterizing agents. Some compounds of aluminum, lead,
bismuth, copper, zinc, mercury, and silver are anti-
septic and disinfectlng sgents.
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jde and dowcide. Mercuric chloride has 3 strong bac-
tericidal function; however, its sctivity sharply de-
clires in the preserce of albuwmin asnd some Cluey oryin-
i¢ matter. alse, sercuricchloride badly irritates the
tissues and causes corrosion of wetal cov/ects. Low-
cide consists of a mixture c¢fi etmancl, mercuric chlor-
ide, end cetyl ryridine browide, having strony bacter-
icidal and deterpent proverties. It is used for fast
treatment of the curgeer's hands before orversting and
also for sterilization ¢f suture materisis, ilnstruments,
and apparatus. intiseplic agents are: tasic aluninugm
(Burcv's fluid) aluw, basic lead (lead water), Lismuth
ribrowocartoiate, derzatol, copper sulfate, copper
citrate, zinc sulfste, basic iercuric cyanide, =smino
mercuric chnloride (white preciritated mercury), vellow
oxide of mercurv, silver nitrate, prolargol, and collar-
gol.

ALCOHOLS .

smeny slconhels ag disinfectant and antisertic
gments there are ©o be found 2ither ethanol or tartar-
ie alcohols. he more efficient concentratiorn is
90 %. At hig.os concentrations alcohol, by precipitvat-
ine albumwin, fuvwis 3 protactive costing sround the mi-
crobe, preveutily the access of the alcobol %o the in-
terior ot the c¢2ll.

rorira
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ALDRH

{ DES
Formalidehyde is the wore important of the alde-
hydes, since it has u strong bsctericidal effect. Form-
aldehyde -=- &« gas with an acrid, irriteting smell -- is
soluble in water. Its 40 7% water solution iz called
formalin. Formaldehvde is used as a disinfectant in
solution form as well as gascous {paraforualdehyde dis-
infection). TFor the latter purpose, a solid forralde~
hyde rolymer is used -- parsferm ~- whick, upon heating
with water and acids, foras formuldehyde. Urotrcpine,
a formaldehyde compound, ard ammonium hydroxide are
used in treating sbscesses, the central nervous system,
and the urinary tract. In those parte of the orcanisx,
where scis media is present, urctropire dissociates,

 forming ammonium hydroxide and formaldehyde. The lat-

ter produces the beatericidal action.

“in this group of aisinfectants are mercuric c:blo;:I



{ | PHENOLS

_ Phenols have a strong vactericidsl actiom. As.
disinfectants phenol (benzophenol) or carbolic acid,

cresol, creolin, parachlorophenol, pentachlorophenol,
and hexachlorophen are used. Carbolic and cresol (as
1ysol), and creolin are used in external diginfection.
Hexschlorophen is used in the manufacture of digin=-
fectant soap intended for disinfective treatment of
hands; 88 antiseptic agents phenol, usorcin, atyonol,

and tricresyi are used.’

PRODUCTS OF DRY DISTILLATION OF ORGANIC
MATERTAL

mar is obtained from the 4ry distillation of

various trees (pine, bireh, beech, Juniper, etC.)e
The trees contsaln jintricate mixtures of compounds.
Among them are hydrocarbcns and phenols. Ters have
.an antiseptic and an anti-inflamatory effect. -

- Tchthymol is a product oi shale pitch, result-~
ing from 4ry @istillation of certain types of shale.
Tchtrhymol, has antigeptic and anti-inflematory effects.

Al'bikhtol nas aralogous qualities.
DYES

Many 4TsS have antibacterial functions. Be-
cause of the:sr nigh cost, they are not used for ex-
ternal disinfectinn but for antiseptic purposes. The

more commonly used ATE brillisnt green, rivenol, tri-
paflavin, pethys blue, and gentian viclet, which is

also called methyl violet or pioctanin.
FURAN.DERIVATIVES

uren deriﬁatives the best known for its
It is success-

It

Among f
pactericidal = property is furazolin.
fully used for the local treatment of abscesses.
is also used for treating bacterial dysentery.

8-HYDRGXYCEOLINE DERIVATIVES

-

From this group of compounds quinosol and yatren

are used as antiseptics. Quinozol 1is also used 88 &

contraceptive.

|-



- . SURFACE-ACTI

1

VE AGENIS —1

" Surface-active agents have cleansing, foaming,

and emulsifying properties. O

ccasionally, this group

ja also classifled as detergents. The members of the

group are -divided into cationi

¢, anionic, and non-ionic.

The first two divisions have microbicidal - effects. The
more ective are the cationic agents. The above~described

- dowcide contains in composition
" and cetyl. pyridipe bromide.

& surface-active agent . —

‘ | ANTTEIOTICS FOR EXTERNAL USE

Anfibiotics are so-call

ed because they are anti-

microbic, produced by micro-~organisms. Among antibio~

tics are agents used as chenic
. .for curing infectious illnesse
But some antibiotics cannot be
due to their high toxicity and
agents for local applications
wounds, etc.). To the list of

al therapeutic agents

s by general application.
used for this purpose
are used as antiseptic

(treatuent of abscessed
the antibiotic. group be-

long geamicidin, koiimitsin, mierccidine and usnic acid.

' PHYTCCIDES

Many complex plants pro

duce volatile and non-

volatile substences with microbicidal . characteristics

and provide natural immunity t

o the plants ageinst

:~micro~organisms. These substences were named phyto-
- ¢cides. Volatile phytocides are related to ester oils.

and for a long time were used

as sntimicrobic sagents.

From phytocide groups,as antimicrobic. agents

there are used compounds from

the garlic plant, onions,

St. John's Wort (hypericum perforatum), burnet (poter-

jum sanguisorba), eucalyptus,

ANTI-FUNGI

and several other plants.

AGENTS

Fungicidal effect belongs to many of the above~

examined agents (iodime, boric
resgorcin, beta-naphthal, salic
tar, mercuric. and copper salt

acid, phenol, cresol,

ylic acid, ichthymal,
s, sulfur, and many others)

Now, it is in order to pause and consider a bit more in

detail the sgents that are use
agents. To tHese belong undec
and zinc salts, alpha~parachlo

.7A

d as special fungicidal
ylenic acid, its copper
rophenol glycerin ester,

.J
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-wand talc).

I

lsalicylanilide, and asterol. ' ‘ -1
_ ~ Agents for the treatument of fungi infection are
usually given in the form of special salves and powders
containing combinations of .fungicidal agents. To
these compounds belong undecene (a sslve containing un-
decylenic ecid its zinc salt, selicylanilide, and a
salve base), and dustandan (a powder containing undecyl=-
enic acid, undecylenic zinc, anilide of salicylic acid,

: RMungicidal agents interded for general wse
for the purpose of curing general infections are very
few. Of this giéup one deserves mention -- antibiotic
nyctateme, that finds use for local as well as for gen-
ersl treatment of infections caused by yeasty fungi.

* Neturally, in the scope of a journal article we
could only briefly touch on the subject. More detailed
information of the afore-mentioned substances can be
found in 'spe..ch‘lized reference books, '
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