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u..''.Z: A2D STAPHYLOCOCCUS I1NFECTION

- :,olge de ?athologie et de Medecine Experimentale.
... a Tlome XXVI, N.to. 6, Decembre 1858. ViruM Griooal et

.n-Ltanhylococcicue PAR Andre Dachy (Institut
Paso~ur de L.ruxelles. °>anslation by Bernice Macfonald.

.. e favorable influence of influenza virus on diverse bacteri-

al infections responsible for pulmonary complications of human

infl.uenza has been demonst.ated by P. Bordet and L. Quersin

in the particular case of the Pfeiffer bacillus, the hemolytic

strptococcus and of pneumococcus.

I- has seemed interesting to study in this respect the

staphylococcus pyogenes whose role in the complications of

influenza, Ls becoming particularly frequent. It is proved

rapidly zhat the guinea pig by reason of its weak receptivity

to the staphiylococcus infection do not lend themselvea to this

stLudy. 63ensitiovely very receptive, the rabbit was chosen as th§w-,

experimental animal and we have recoSnized that the simultanoeus

inoculaticn 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 be-inning with a case of purulent pleurisy and which

manifested very strong resistance to the bacteriostatic action

of penicillin. Also it appeared indicative of research for the

use of other strains, if the important growth of the receptivity

observed was not in proportion to the classic origin of the

staphylococcus strain or to its resistance to penicillin. The

oxperimental results have not opened any clear conclusion to



this cuboc;t.

-a. -• z: -:_erimcntal Conditions

_h in.cr..ase of receptivity in the animal to a bacterial

-nfect"Lon s csnimared according to the lowering of the mini-

tum famal do•ý of Lhis bacteria when it is inoculated in an

proviously "'influenzad".

3&~r~ra'z.n o' the suspension of the influenza virus: .

.&la. -od -supensjon of influenza virus A-ýPR8 is concentrated by

adsorp%,ion on human red corpuscles of RH+ following elution ae

370 . s eauate of virus is titered by the method of hema~glu-

Uaaion cef'ned by First (2) and regularly yielding a titer be"

zween 8,000 and 16,000 hemagglutinat units per ml. The virulent

liv.id tChus obtained contains traces of hemoglobin resulting from

,he sl1ight hemolysis which was produced in the course of

handlins.

P-enaration of the susnension of staphylococcus: In all

the cases, the strains of experimental staphylococcus have not

undergone anything except laboratory tests. The cultures in con-

tinuous beds on sloppinS gelose and aged 24 hours are o1lectedO&

in a physioloelcal solution with 5% ordinary bouillon added.

The required dilutions are realized extemporaneously.

The staphylococcus strains used possessed common charac-

teristics required for the qualification of pyogenes, namely,

the production of pigment, presence of a coagulant, fermentation

of marnetal and early liquefication of the gelatine. The

bacteriostatio Atibio-rammes have beeh established according
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7-,o ,hu dciz' meothod ( Difco brand).

T-, •PL._"'"'"ON GUINEA' PIG7S

.-e uzinea pig is a species of animal in practice resis-

.arnt to tID influenza virus. Its receptivity to staphylococcus

pyogonezs IS moderate. The suboataneous injection involves the

apparition of an abcess which evolves naturally toward the re-

covery (3). The death of the animal 24 to 48 hours can follow the

intra-,itcnea. inoculation of high doses of staphylococcus.

:uinea pigs used, a total number of 47, weigh less than

335 gr. Tae inoculation done intraperitoneally allows a volume

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

The criterion adopted is the death of the animal after

4 hours.

S~ ..- staphylococcus penicillino-resiatant of pul-

Dose of staphyl, in
fracC'on oJ culture 1 1/3 1/5 1/10 1/20 1/100 1/1000

7est 2noculated 5 6 2 4 '2 - -

5 4 0 0 0 - -

*.Pg Ž.oo lated - 2 2 4 3 3 1
.. 2 2 1 0 0• 0

'he minimum fatal dose of virus A-PR8 for the guinea piS

w hii 300 9r. is on the order of 160,000 hemagglutinat units.



... .... o us ensender a fta! nyemia in 4 to 10 days

e ... ... 7-_ revived abceszecý,
- lo t hey come from other visceral localizatiors:

-"he bones, the bone Junctions. The hemocul-

turez 24 hourz after injection are Irregularly positive.

'Soveinty one rabbits were used weighing less than 2,900

I S:., the 2.m s aro between 1,970 and 3,250.

.ah cr!Ater!a of virulence adopted is the death of the an.i-

mal in 4 days.

W The dose of influenza virus A-PR8 is bn the order of 20,000

hemagglutinat units and is inoculated under a volume of 2.5 ml.

injected alone, this dose of virus does not cause preceptible

accidenta. -hie suspension of staphylococcus pyogenes is contained

in a volume of 2 ml.

In the guinea pig R. Bordet and L. Quersin (I) 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 exceptS-by several hours. Also we have performed our in-
Jections almost simultaneoulsy.

.e results were p-'esented as follows:

A. ReductIon of the minimum fatal dose of staphylococcus

pyogenes injected intravenously under the action of influenza

virus injected intratracheally in the particular cases

foll owing:

1) strain staphylococcus of pulmonary origin penicillinio-

resistant.

2) strain staphylococcus of pulmonary origin penicillino-

sensetivi.
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_._ " :.•:;:um i-ucl &ose of staphylococcus pyogene is for

• :.o :.'rt-. on the order- of 1/3 of continuous culture.

Tnou_ re.ults indicate a slight increase of the receptivity

, o _eo bacteria, but the increase seems too weak to lend itself w

,.-roll for exoerimental study.

2. Virus -- PR and staphylococcus pyogenepenicillino-sensetive

of cutaneouz origin.
T he vc.riation of receptivity stated in these tests, between

_..1'luo"Z guinea pigs and test guinea pigs, do not appear to

be superior to those observed in the preceding oxperiments.

CO::CLUS7IC.X:

One can conclude that in the case of staphylococcus, the guinea

pig does not lend itself as evidence of an increase of receptivity

under L.hc action of the influenza virus.

Ii. E24EjX .ENTS WITH THE RABBIT

The influenza virus inoculated intratracheally proliferate

4n -.he rabbit ff the animal is placed in a state of low resis-

,Cvance '4). Injected intravenously the weak quantities of influ-

cnza v.., cnly cause a.febrile response attaining its m:aximum

•1 *e hour's (5,6) showing the toxic effects..-of the virus.

The r hke z.he guinea pig, doesn't seem normally sense-

tv ,xccp- -to the toxic effects of the influenza virus.

On "tha other hand, the strong doses of staphylococcus given

-..... ci.. n..z cause a rapid emaciation and the death of the

:bb.~t' oa ptecemzia. after 2 to 3 days. The doses of very
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75) zain stCapayloccus of' cutaneous orlgin penicillin,:-

-.. *) '-ý staphylococcus of' cutaneous ori~in penia;cjino-

C, pa-ison of' the d~ecrea.se o-' the mIn4x..um fatal dose

of' the s-i&phylococcus, pyo enes penicillino -resistant of pOul-

mo,,ý o~iýin (intraven~ous or Jntratracheal).

S*.'rCa.z. staphy'Lococcus 0o' pulmunary prigin penicillinb- resi.s-

Dose of' stap'nyl. In
±'ractIon of' culture 1/10 1/50 1/100 1/500 1/1000 1/- 00

TestC, Inoculated 1 1 1 1 2 -

a ath 1 0 0 0 0-

R8?~ 7noculated. 3 5 71
DeatLhs - - 3 4 4 '0

2) *.Axain st'aphylococcus of pulmonary origin penicillirno-zenAo-
t..'Ve.

Dose of staphyl. in
fraction of culture 1/10 1/50 1/100 1/500:1 1/1000

Test Inoculated 1 2 1--
Daaths 1 1 0 - -

+?R8 Innoculatod 1 - 2 1 2
Deaths 1 - 2 1 1

.)Strain staphylococcus of cuataneoous origin penicillino-
resistanv.
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=-,-"r J.or /XI2. i
- cu2zur_ 1/1o /5o 1/100 1/600 1/1000

3 cu1 1 1 1
-, , 1 0 0 0 0

inoculated - 1 2 2
ath- 0

,) Sorain staphylococcus of cutaneous origin penicillino-sense-
"•ive.

DozS., of st,,2_ýyl . in
fr~ct.on of culture 1/10 1/50 1/100 1/500 1/1000

Test Inoculated 1 2 1 1 -
s 1 0 0 0

--II nocu-ated 1 1 3 2 3
D)aths I 1 1 0

The~e results regularly show an increase of receptivity to

s#aphyloco.-us under action of the virus, but they do not indicate

on the contrary any certain influence on this phenomenom, of

"zhe clinical origin of the bacterial strain nor of the sense-

tiv. ty to penicillin.

ha followin6 table, which eives the sum of results obtained

allows the greater estimate of the degree of this increase.

Doze of szaphyl. in
"1/10 1/50 1/10#0 1/500 I/1000 1/10000

Tes Zinocul ate.d 4 6 4 3 3 -

D~aa-hG 4 1 0 0 0 -
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2 2 9 10
2 2 7 7 5

"-::a,. al dose of staphylococcus pyoEerOz seems to

bO 23 tim : e when it is inoculated simultaneously with

2C.,0303 of influenza virus A-PR8.

C. Comparison of the decrease of the minimum dose of

hyloc~occus pyogene peiaicillino-resistant of pulmonary origin

ze'',hod .. V.) ea a function of the method of inoculation of

vir-ý:s (.nz..r&vevnous or intratracheal).

Dose of """ n
fr.otion of culture 1/100 1/500 1/1000 1/10000

2R83. . T. Z•.oculated 3 5 7 1
3ath• 3 4 4 0

P?3 T. V. I:.oculatod 1 2 2 1
ea1ths 1 2 I 0

ýihe Means of inoculation of the virus (intuavenous or

intratracheal) therefore seem without influence on the degree

of reduction stated.

D. ?emarks

1. At the ti.me of death a hemoculture by puncturing the cardiac

is dosne systemaSically. In 50o of the cases death occurred

48 hours after Inoculstion, these hemocultures proved positive

in the staphylococcus which had been injected simultaneously

with the influenza virus or whether it wasn't.
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ic 'nu._ernz, viruz in the respiratory tree

C, :.c cx-or 1:h L <umoni ary Localizatiorn of ",he staphyloabct -- ......

l:o•-T--here have been only several cases

S*.~....... . or pleurisy ifhose frequency does not

-xLco n -"hat poi.nted out In the 1iterature (4) auring the

slae inoculation of staphylococcus pyogenes given intra-

venou'sl.

C'W.•Co y of the arabbit to intravenous injection of

•9.•_-ycc-• pyo-enes is received when one inoculates simul-

tanco-usly 20.000 hemagglutinat units of influenza virus ad&inie-

"•ere i.nzratracheally.

s increase of sensitivity is independant of the mneans of

•noculation of the virus, of the sensitivity of strains of

szaphylococcu% to penicillin and of the clinical origin of.the

st..ain.

The vi:',.ses do not multiplu in the rabbit and the effects

are in.•e, the increase of receptivity can be attributed

to a t6xic effect of the virus.

The presence of virus in the respiratory tract of the

ranbbit does not entail the very frequent apparition of staphy-

lococcus abcesses at this level.

inffLuenza virus when injected simultaneously, slightly

.ncrease, t>ueýeceptivity of. guinea pigs to Yic,•.ococeus
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ntrat.cheal or intravenous inoculation of influenzal virus
incre.ases at least 20 times the receptivity to the. infection of

-b.A !r.oculatl&d intravenously with sr-spen-ions of staphayloecl.
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