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I.SUCANZA AND STAPHYLOCCOCCUS INFECTION

Ioae selge de Zathologie et de Medecine Experimentale.

Tureralcs Pome XXVI, No. 6, Decembre 1858,
iafe sion sta*uvlococcicue PAR Andre Dachy EInstitut
lasveur de Eruxelles, Itanslation by Bernice MacDonald . - -

The favorable Iinfluence of influenza virus on diverse bacteri~
el infections responsible for pulmonary complications of human
infiuenza has been dezonstiuited by P. Bordet and L. Quersin
in the pariicular case of the Pfeiffer bacillus, the hemolytic
strptococcus and of pneumococeus.,

I. has seemed interesting to study in this respect the
staphylococcus pyogenes whose role in the complications of
influenze, 18 becoming particularly frequent.‘ It 1s'proved
rapidry vhat the guinea pig by reason of its weak receptivity
L0 the stapiaylococcus infection do not lend tnemselved to this
study. Sensitively very receptive, the rabbit was chosen as thﬁW-&
experimental animal and we have recognized that the simultanoeus
inoculatica of influenza virus and staphylococcus pyosenes very
rapidly increases the receptivity of the rabbit to this bacteria,

The first strain of staphylococcus used has been isolated
recently beginninzg with a case of purulent pleurisy and which
nanifested very strong resistance to thé bacterliostatic actlon
of peniecillin., Also it asppeared indicative of research for the .
use of other strains, if the important growth of the recéﬁﬂi;igiz
observed was not in proportion te the classic origin of the
staphyiococcus strain or to its resistance to pendelllin. The .

experirzentzl results have not opened any clear conclusion to
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L Zizsrimeniel Corditions

thc laersase of receptivity in the animel 4o = bacterial

ielectlon Ls esiimated according 4o the lowering of the mini-

Lan Javal

dozys of ¢his bacteriz when it is inoculated in an
previcusly “infiuvenzad.
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ST2raelon of the susvension of the influenzza viruz: .n

cdllantold suspension of influenza virus A=PR8 is concentreied boyg

adsorpvion on human red corpuscles of RH+ following elution 2%

!

7% “a2is eluate of virus is titered by the method of hemazglu-
viaavion delired oy Eirst (2) and regularly yielding a titer bew
wween &,C00 und 15,000 hemazglutinat units per ml. The virulent

irld thus obiained contains traces of hemoglotin resulting from
the slight honolysis which was produced in the course of

handlinz,

Freoaration of the suspension of staphylococcus: In all

tne cases, the strains of experimental staphylococcus have not
undergona saything except laboratory tests., ?he cultures in con-
ﬁinuous oeds on slovping gelose and aged 24 hours are collected -
in a physiological solution with 5% ordinary bouillon added.
The required dilutions are realized extemporaneously,

The staphylococcus strains used possessed common charac-
teristics required for tahe gualification of pyogenes, namely,
the production of plzment, presence of a coégulant, fermentation
ol marnetal and early liquelication of the gelatine, 'The

Dacteriostatic dhtibiogrammes have been established according

2




vo the dist method ( Difco brand).
i DKPx.I.3NUS ON GUINEA PIGS
“ae zulnea pig is a species of animal in practice resis-~

wont 1o thie influenza virus. Its receptivity to staphylococcus
procenes is moderate, The subcataneous injectlion involves the
apparition o an abcess whicn evolves naturally toward the re-
covery (%). The death of tiae anizzl 24 to 43 hours cen follow the
insraseritcneal lnoculation of high doses of staphylococcus.

“he gulnea plgs used, a total number of 47, welgh less than
535 gr. Tae inoculation done intraperitoneally allows a volume

of 25 ml. of virulent eluat and 2 ml., of staphylococcus suspension.

The eriterion adopted is the death of the animal after

4L hours.
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v, Viias Lo ’RB « staphylococcus penicillino-resistant of pul-
mnanary oxrligia,

Jose oI siaphyl. in ,
freciion oF culture 1 1/3 1/5 1/10 1/20 17100 1/1000
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ne minimum fatal dose of virus A-PR8 for the gulnea pig

veighing 300 gr. 1s on the order of 160,000 hexmagglutinat units,



T Licphylosocsus engender a fhel vyenia in 4 to 10 days
~aver viih ruliinle revived abeeszsec,

Sry o rnrsly 40 they coze from other visceral localizetiors:
~4oths Lungs, uhe vhe bones, the bone Junetions. The hemocul-
wres 2% nours after injection are irregulariy positive.
Seventy one ravbits were used weighing less than 2,900

gr., the Lim.us are between 1,970 and 3,250,

Cee e

“ae criteriz of virulence adopted is the death of the ani-
mel in 4 deys.

The dose of influenza virﬁs A~PRB is on the order of 20,000
henmagglutinat units and is inoculated under a volume of 2.5 ml.
Injected alone, this dose of virus does not cazuse preceptible
ececidents., *he susgension of staphylococcus pyogenes 1s contained
in a volume of 2 ml.

In the guinea pig R. Bordet and L. Quersin (1) have shown
that the size of the.infection of virus and of bacteria is in-
different to the extent to which the two injections are not
divided excepnisby several hours, Also we have performed our in-
Jections almost simultaneoulsy,

f1s resultis were presented as follows:

A. Reduction of the minimum fatal dose of staphylococcus
pyozenes Injected intravenously under the action of influenza
virus injected intratracheally in the particular cases
following: |

1) sirain staphylococcus of pulmonary origin penicillinio-

reséstant.

- C e s

2) strain staphylococcus of pulmonary origin penicillino-

senseviva,
4
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-1 Tinloua fatcl cose of staphylococcus pyogene is for

lacir rosaits indicate a slight increase of the receptivity
vo .re bacterlsa, but the increase seems too weak to lend itself w
well Tor cxperimental study.
2. Viruz i-PRy and staphylococcus pyogene,penicillino-sensetive
of cuvaneous origin,

The veriation of receptivity stated in these tests, between
~Tivenzal gulnea pigs and test gulnea pizs, do not appear to
oz suverior Lo those observed in the preceding experiments,
COLCLUSICN:

One can conclude that in the case of staphylococcus, the guinea
Pig does not lend itself as evidence of an increase of receptivity
uader itae acvion of the influenza virus,
III. SXPEZRIMENTS WITH THE RABBIT

The influenza virus inoculated intratracheally proliferate
in the »gbbii Af the animal is placed in a state of low‘resis-
wance (4). Injected intravenously the weak gquantities of influ-
¢nza viesis oaly cause a-febrile response attaining its maximun
in & Jew nours (5,6) showing the toxic effects.of the virﬁé}
The raosiv, Like the guilnee pvigz, doesn?f seem normally sense-
LLVS SKECPY o the toxit effects of the influenza virus,

On onse other hand, the strong doses of staphylococcus given

o

4 -

faornvenouloy cause 2 rapid emaciation and the death of the

Pbo.s 00 sophecenia. after 2 to 3 days. <The doses of very



svaphyloceus of cutaneous origin penieilling-

N o S
-eu-a-w.-u.

-] surolz .staphylococcus of cutaneous orizin peniclillino-
SensLidive,
~. Comperlcon of the decrease of the minirunm fatal dose
of the stephylococcus pyogenes penicillino ~-resistant of pul-

zonery orlgin {intravenous or intratracheal).

1, Stirain scaphyiococcus of pulmunary prigin penicillind- resis-
vaniv. ’

Dose ¢I staphyl. in

frecotion of culture 1/10 1/50 1/100 1/500 1/1000 - 1710000

Test Inoculated 1 1 1 1 2 -
Lzatins ] o 0 & 0 0 -

+2R8 ZInoculated - - 3 5 7 1
Deaths - - 3 4 4 - 0

2) Lirain stapaylococcus of pulmonary origin penieilliro-sersgo-
tive.

Lose of staphyl. in .
fraction of culture 1/10 1/50 1/100 1/5009 1/1000

Test Inoculated 1 2 1 - -
Dzaths 1 1 0 - -
+?PR8 Tnoculatved 1 - 2 1 2
Deaths 1 - 2 1 1

%) Strain stephylococcus of cuataneous origin penicillino-
resistantv.
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£ooe 0 stapayl. ia

Jrzetlon oo culvure 1770 1/50 1/100 1/600 1/1000

Lol Znoculated 1 1 1 1 1
Scains 1 0 -0 0 0

+=RS incculated - 1 1 2 2
ceatns - 1 1 1 o)

43 Surain sizphylococeus of cutareous origin penicillino-sense-

cive.,

- - el - T -
Lose of stepiyi. in

fractloa of culiture 1/10 1/50 1/100 1/500 1/1000
] Tast incculated 1 2 1 1 -
~saiis 1 0 o) 0 -
--2RE Incculated i 3 2 3
Deaths 1 1 1 0
o

agce results regularly show an increase of receptivity to
suapnylococcus under action of the virus, but they &o not indicate
cn thne contrary any certain influence on this phenomenom{ 9?“Mw
vhe clinical origin of the bacterizl strain nor of the sense- |
vivity to penieiilin,

:he foliowing table, which gives the sum of results obtained

ailows the greater estimate of the dezree of this inecrease.

Dose of suarhyl, in )

vvaelioanol cuituee~ 1/10 1/50 1/100 1/500 1/1800  1/10000

Tesv  Inoculaved 4 6 4 3 3 -
Lsatho 4 1 0 0 0 -

A i e
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Cos o Llnlman Zaval dose of staphylococeus Pyofernes secms to
e &0 vim.o wealler waen it 1s inoculated sinultaneousiy with
20,000 ualits of inlluenza virus A-PRS.

C. Coaparison of the decrease of the minimum dose of
Luaphyiococcus pyogene penicillino-resistant of pulmonary origin
(re<hod I.V.) &3 a function of the method of 4inoculat
zewrecd L.V, ¥ i atlion of

virus (intravenous or intratracheal).

Jose o stopil. in

fraction of culture 1/100  1/500 - 1/1000 1/10000

2R8 I. 7. Znoculated 3 5 7 1
Zzaths 3 4 4 0

PR8I, V. Iunoeulatcd 1 2 2 1
Ceaths 1 2 1 0

lhe zeans of inoculation of the virus (intpavenous or
intratracneal) therefors seem without influence on the degree
of reduectlon siated, T

D. Demarke

1. A% the time of death a hemoculture by puncturing the cardiac
is dongne systemapically. In 50% of the cases death occurred

48 hours after inoculation, these hemocultures proved positive
in the staphylococcus which hsd been injected simﬁltaneously

wiikz the influenza virus or whether it wvasn't,



ce ol irnrluenza virus in the respirzuory tree

Loulonee Javor the ulmenary loezl
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zation of he stephylocozous ~ -

inoculniid lunravenously.  “here have been only several cases

ey p

CL.oLaanulliirs o Locésees Or pleurlsy wnose frequency does not
¢d tnav pointed out in the literature (4; during the

isulated inoculation ol staphylococeus pyozenes given intra-

Thue relesuivity of the rabblt to intravenous injection ol
LLLILY Lo LoClun TyOZenes 1s received when one inoculates sizul-
tencously 20.000 hemagglutinat unlts of influenza virus aduinis-

arel intratracheally.

ct

Tn.s increase of sensitivity is independant of the means of

.ncculation of the virus, of the sensitivity of strains of

[0

waphyiocoeeus to penicillin and of the clinical origin of the

o}

«“

wvain,.
Tae virwses do not multiplu in the rabbit and the effects

aye innciiaite, the inerease of receptivity can be attributed

to & téxic effect of the virus.

The presence of virus in tne respiratory tract of the

.

rzobit Cdoes not entall the very frequeﬂt epparition of staphy-

lococcus abeesses at this level,
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- Inficenza virus when ¢njected simultaneously elightly

LS ‘

;ncreasé th%receptivlty of guinea pigs to ficrococcus PFOZeRO S,
’}l . ’ i
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‘Intra*racheal or intravenous inoculation of influenzal virus
increzses al least 20 times the receptivity Lo the. infection o
radoits inoculatsd fntravenously wish suspencions of staphyloccl;
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