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FAVORABLE INFLUENCE OF THE INFLUENZAL VIRUS
ON ASSOCIATED INFEVTIONS

Paul Bordet and L. Quersin-Thifly
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Favorable Influence of Influenzs Virus
on Assocliated Infecitions

Paul Bordet and Lise Quersin-Thiry, Annales de I.'Institut
Pagteur, Oct. 1951, vol. 81, Tanslated by Bernice B.
MacDonald,

Upon discovering the influenzal virus and recognizing
the receptivity of the ferret in this respect, Smith, Andrewes
and Laidlaw in 1933 opened the way for the experimental studies
of this disease. The following year, the same authors showed
that the mouse is equally receptive, and one aéid that, at
least after several tranaistions, the influenzal virus, inocus

lated intranasally developed in these animals & fatal pneumo-

nia, oconsecutive tc an intense multipligation of the live virgs.

_ Even if one introduces other wasy, the influenzal virus,
dpon using a strong doee 1s capable of killing the mice, or in
this caae doés not multiply incvivo and its effects described
in 1946 by G. Henle and W, henle (1) ocan therefore be considered
of a toxic naturey In particular, according to these authors
the intracerebral injection of wvirulent and rot diluted allan-
tcis liquld causes toxic and clonic convulsions and carries with
it the death of the animal 24 to 72 hours later, Injected by
the intra-abdominal or intravenous way this liquid kills the
mice in 8 to 96 hours later, on regularly determining the necrotic

leslions diffused through the liver and spleen cne dbserves some-

"times, in additon, the clogging up of the mesonteric ciroula-

tion and pulmunary ccnsastion,lone notes finally &specially the
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the mice that survive 2 or 3 years, the presence ofipleural
effusion, the tentatlive ways of inoculation of suspensions of
injured organs have falled., The tozxi: effects have specifically
hindered the homologous anti-serum, and the preliminary vaccina-~
tion of mice protect them against 1it.

In the same article, Henle and Henle raint outsy without
comment, that they have been able to provoke the death of the
white rat, guinea pigs and rabbits,

Finally according to these authors the toxeieity thus puts-
in evidence seems intimately related to the virus itself; they
are not separable neither by centrifugation nor by adsorption
on hematites after elutioh. However, the infectious power of
the virus appeard to be more sensitive than the toxic power, to
heat, forméldehyde and the UY,without which it would be never-

theless, possible to obtain by the use of these agents, aprepar-

ation again toxic with the result that they have 1ost all infectious

power, Another different characterisitic between the infectious
power and the toxelicity consists in that, in the culture in a
chigken.mibpyo the first often attains it maximum 24 hours after
inocualtion whereas the toxclcity is not discernable at that mowe
ment and is not well marked evem after 48 hours.

After the initial work of Henle and Henle, the toxic propere
ties of the influenzal virus have gain been made the object of
many publioat;ona.

In 1948, 8, Harris and ', Henle (2) have revognized that
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the intravenous injection of virulentiallantois liquid causes in

the rabbit after 3 hours a marked diminution, exceeding 70 per

.1asts only a few hoﬁrs and is not accompanied by a diminution

of polunucleus where the phagocytic apptitudes estimated with

" 4 i

regard to the dead pneumonocci R, appear to be equally unchanged, |
‘This lymphopenia is accompanied by fever.(Wagner, Bennett and ‘*'A
Lequire (3)), which afterthese authors, were csused by a factor

probably identdecal to hamagglutinine.

The intravenous injection of the influenzal virus at this
rate, causes after a few minutes a drop in blood pressure (Kempf
end Chang (4)), due to a neutralizable factor in the anti-influ-

‘ens serum and a relatively fixed temperature: it is not destroyed
bR heating at 56° even after 6 hours.

Henle and Henle have already made known the usefulness,
6f obtalning mery tox1c>oultures, of inoculating the egg by
means of virulrnt suspensionhighly diluted. With the same
odea McKee (5) showed later $hat the inoculation in series of
non-diluted viruses bring atout the obtaining of cultures which
although they show a high hemagglutinat titer, do'not oau;o
acoildents by intracerebral injeotion of the mice, from the anti-

- genioc point of view, the non-toxlc viruses seen equivalént to b
the normal viruses,

The degree of toxclcity of the influenzal virus (strian
PR8) has been recently defined by Kempf ana Harkness (6) with
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respect to the ferrret. The dose of virus capable of killing the

animal by intoxication which one injects intravenously, being
correlative to the hemagglutinat titer of the virulent suspen-
sion used, van be estimated in hemagslutinat unlits per gram of
animal; the number of units 1s calculated bydividing by the weight
of the animal expressed in grams, thetiter of the suspension by
the number of cublic centimeters injected. Thus expressed, the
dose capable of 75 p. 100 animals in a period of 8 hours- the
brevity of this period mekes it possible to attribute the death to
only the toxic action of the virus-is ralsed to'154 units. The
mice seem very sensitive to intoxication, the fatal dose thus
calculated is no:more than 53 hemacclutinat units per &ram

for tiis animal.

The importance of the role effected by thése-seonddayy:
infections in the importance of influenza in man, confers a pare
ticular interest to the experimental study of the problems of
sensitization, o¢f the influenzal virus, to the assoclated bhacteri-
al infections, Some of the observations on this eubjoey have
been comniled up to the oresent and they exclusively concern
the influenza infection in mice., Thds it is that Harford, Leidler
and Hara have stated that, after inoculation of the influenzal
virus by respiratory means, the inhalation of pneumnonccol cause
a very serious infection in the mice whioh in the absence of
the virus, in so far as the infection is conosrnes, has already

caused mioroscopically discernable lesidns from the momeat the

%
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pneumococci are introduced, On the other hand Carlisle (8)

- has recognized that the intranasal inoculation of the rat, of

an infra-fatael dose of the influenzal virus A lowers the resis-

z
%
{

. tence of the animal to the hemolytic streptococci of group C, suB-
sequently intoduced the same way, that it is 4 to %2 days after
the virulent inocuization that the sensltivity isbest marked.

- Let us point ocut finslly that D;.J, Merchand and H.R,

Morgan (9) have studied recently the effects of the influenzal

virus, in vitro, on the phasooytosia of dead bacteria. It

applies to, with the object of, the leucocytes of the guinea

pig which, like Nungster, Gordon and Collins (10) have show ed
dividing with the hematites of this animal the properties of }
being agglutinable for the influenzal virus. In this mixture of i
leycooytic suspension and the virulent suspension, they intiro- f
ducéd after 15 minubes a suspansion of anthrax bacillus killed

by heating. Arter approximately 15 minutes of heating at 37°

by determining the percentage of the cells which have surrounded

the bacteria, tue phagooytosts appears, with respect to mixtures, '
; po?os they do not contain virus, lessend in moderat® proportion b
but still appreciadble, in & proportion of 23 to 30 per 100. This
inhibiting .rr0°t,°r the virus os supressed vhen this has been Z
pr'vlcualy neutralized by the homolozous anti-gerum or when it

1s heated for 40 minutes at 50°; although this heat)respects the
hemnaslutiuht power,

e S et i B B g A

We have begin the atudy of sensitization by the influensal
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virus in secondary bacterial infections, chosing the guinea
pig as the experimental animal, and ciosing the 1ntraperitonea1
means of inoculation., Ifsit turns out that this animal is not
receptive to the ianflienaa infection, such a semsitization would
be very striking, and the absence of multiplication of the virus
in vivo would permit the attributing of a direct toxic effect
of the virus, where the action without doubt could be, in this
way, analyzed easily; in addition, the intraperitoneal wap~ is '
especislly propitiants for the study of consecutive reactions
to the inoculation. In order to determine the secondary bacteri-
al infection, it was indicated to apply a known species aa:particu-
lary apt to develope in tﬁe course of the influenza in man: we
have chosen the Pfeiffer bacillus, where the frequency in the c =
oourse of the influenza 1s such that it was considered at the
time af its discovery as the agent itself of this disease and
which has another advantage of not being endowed, withrespeot
to the guinea pig, with a mediocre virulence where the final
exhalajicn would be correlatively easy to detect,

The virus whioch we are using is influenzal virue A, straln
PR8, which was obligingly furnished by Prof. Lepine of the
Pasteur Institute, The embryonioc eggs, 10 to 1! hours 0ld, are
1noculated by the allantols method with the help of 0,1 om”
of a 10 to 5 dilution of the virulent allantois liquid., After
standing 48 hours at 36°, the embryos are refrigerated for sever-
al hours at 4°, and the allantois 1iquids collested., After a
rapi¢ tes of hemagglutination, the positive liquids are gathered.

6
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One controls by inocu.ation tRe bactertologlic sterillty of tue
mixture thus obtained and one determine its hemagglutinant titer,
in regard to the human red blood cells of Group O, by the classle
tecnique récommended by the ¥Committee on standard serologlcal
proceduras in influenza studies" (J. Immunol., 1950, 65, 347){
According to the portion this titer is 1,512 or 1/1204, The -
allantois 1iquid collected in 9 embryos serves as proff,

The strain of Pfeiffer bacillus which we have used, 180~
lated from expectorate proceding from a case of tracheld, killed
the new guinea pig weighing 300 to 325 gr. by intraperitoneal
injection, of a dose comprising between 1 and 2 cm3 of culture
in blood-boulillon aged 24 hours. In the autépsy, one recovered
the bacillus in the peritoneal exudate where it multiplies, and
in the heart blood, in which ine can plsce:in evidence by inocu-
lation on blood agar. .

One easily demonstrates, by the experiments of the type
whioh we have described below that the previous inoculation of
the guinea pig with the influenzsl virus makes it seneltive
to be infection by the Pfeiffer bacillus strain. ~ ‘

Five guinea pigs are used, weighing between 300 and 325 gr,
Pive om3 of virulent allantdis 11quid is injected intraperi-
tono#lly to 3 of them and the other 2 the same volume of normal
allantois iiquid. After 15 to 30 minutes one guines pig from

_ esch group receives the sane way 0.5 oz> and the other 0,75 ca3

of the culture of Prfeiffor bacillus in dlood-bouillon aged 24

‘hours. The 2 guinea pigs inoculated with influenzilirvirus
7
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GRAPHIC NOT REPRODUCIBLE

ﬁicrophotcgraph of the peritoneal exudate
retained 24 nourg after injection of
40,560 hemssglutinant units of influenzal

high proportidn of polynucdei to pycnosis
nuclel. Dye: blus of toluldine,
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after the Pfeiffer bacillius, die: those which receilved 0.75 em?

o ape s HEE,

of the culture after 17 Bours and those which received 0,5 cm3

after 48 hours. Both show in the autepsy an avundant and fluid

peritoneal exudate, inwhich the Pfelffer bacillus multiplied;
the pleural cavity contains an abundant serous exudate where the
inoculation of media developed a cultuse of Pfeiffer bacillus;
the culture of heart blood is equally positive. The guinea pigs
that received only the influenzal virus survivédsd They are the
zame oneg injected with normal allantois liquid after the Pfelffer
bacillus. A puncture of the preitoneal cavity, done on these
animals 24 hours after inoculation, ylelds very little éxudate
walle the linited gquantity and thse thich consistaney sontrast

to the abundance and flulidldty of the exudate which appeared‘

in the animels inoculated with influenzal virus, in addition,
the exudate collected in the test animals doesn't show Pfeiffer
bacillus, in the others the bactericlogic recovery id them
realized on the next day after inoculat;on.

The prcduchidn-of an abuhdant and fluld peritoneal exudate
results form the acation of the influenzal virus, one also obser-
ves in the animals inoculated with only virus that in them, in
addition, Pfeiffer baeillus are recoveréd. On the other hand,
the same after injection of normal allantois liquid, the peri-
toneal cavity does not contain, the next day, but a small quan-
tity of thick exidate, rich in leucocytes of normal appemraunce,
Of the first experiménts we have noted, on the contrary, the

abnormal frequency, in the exudates collected in the animals

| :




inoculated with influenzal virues, ofleucoytes with pycnosie
nuclei. This peculiarity is clearly marjed when er recovdred
as virulent material and eluted virus,

ter having carried out many tests on a form analagous to
that which has been describéd, ve are in eflect exglusivalyy
recommending for our subsequent experiments, virus extracts of
allantois liguid.culutre by adsorption on the hematiteszfollowings
elution: the procedure offers the double advaniage of eliminating
tne proper constituents from allantois liquid and permitting the
inoculation of the virus in very large quantities., The prepara-
‘tlon of eluted virus has been effected as follews:

The human red blood cells, obtained by centrifugation of
blood clirate of Group O are washed three times in physiolozically
sterile solution afterwards the addition of virulent allantois
11quid recently collected, in sych quantity that it is brought to
a concentration of 2 p, 100. After a period of 2 hours at 40
in the course of which repeatedly it is agitated lightly in
order to put the agglutinated cells in suspension and thus facili-
tate the adsorption of the virus, the mixture o0s subjected to
a short centrifugation at 4,000 rpm. The residue of cslls is
collected tn a volume of physiological:solution 9 to 10 times
smaller than the initial virulent liquid, and the elution is
done by putting the globularia suspension in a water bath at
36° where 1t 1s maintatned for 2 hours, One removes the corpuscles
by a short centrifugation and decanting of the supernatant liquid
which contained the eluted virus: this liquid is lightly opa-

-—
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lescent and toned with hemaglobin., Befére using, the bacterio-

loglcal steriliiy 14 controlled amd one titers the hemagzlutinant
power according to the clabsigitechnique: according to the amount
the titer is found to be bastween 1/8192 and 1732768, A test
1iquid 1s obtained by centrifugation, following decanting, of a
sispension of corpuscies having remained, likewise, in a normal
allantois liéuid.

A& strong dose of this eluted virug is capable of killling
the gulinea pig by intoxication, and the inoculation of an infra-
fatal dose permits the FPfeiffer bacillus introduced again of
causing, besides the doee of 0,25 cm3 of culture, an infection
often fatal, in less the 24 hours. Waile uaderlining from the
present that his favorable influence of the virus In regard to
the bactariﬁxe&nfection appears as a consequence of its toxie
action, we show from the first the relative data on the tox-
clety of the virus inoculated alone, and wili only consider again
those which concern the increase of sensitivity to the bacterial
infectionsa,

Og course the toxic effects of the virulent liquid.are in
general much more marked when the liquid is injected in very
large quanpities and whose titer is very high. A4lso 1t iBA
convenient,in order to define the dose of virus inoculated, to
expressvit in hemagglutinat units, where the name corresponds
to the product of the hemagglutinat titer of the suspension

by the number of cubic centimeters injected,

The guinea pigs ﬁsed, whose weight algays is between 300

~-
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and 325 gr,, have regularly survived the intraperitoneal injection

of a vitulent 1iquid of a titer equal to 1/8129 or therefore

an inoculation of 20,840 hemagzlutinat units., But the injection
of this dose, we observed it, is quadruple form the pointof view f
of hemagglutinat units of that placed in the eggs in the experi-

menys recorded very high and allowed the injection of 5 cm3vof

virulent allantois liquid whose titer does not exceed 1/1024

suffices to make disappear, in a constant and verymmarked

manner, the effects most characterisite of the action of the

virus.os cupaiauc, .

The most apparent effect of this inoculationzalready ascer-
tained during the use of the non-e;uted virus, consisting 1n the
production of a peritoneal exudate, very abundant and fluid,
coming out under pressure when the peritoenal cavity of the animal
is punctured 24 hours after inoculation, while the inoculatian of
a test liquid, whichdoes not allow, after this delay, only a
small amount o0& thick exudate. Upon microscopic examlnation
the latter shows numerous normal looking leucoytes. One 1s
affected on the contrary upon microscopic examination of\tho.
exudate collected from the guinea plgs inoculabed with virus,
by the frequengy, veryclear on the microphotgraph joined to our
text, pf pycnosis images wnhich show tbe leucocytes. Frequently
the nucleus appears extremely divided, in corpuacles which the
number can exceed 10, These pyonosis leucocytes are not manifested
in the guinea plig inoculated with virus agter 24 hours or longep.

If, as it ocours often in animals hafins received other viruses,

11
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the Pfeiffer bacillus, death follows after a short delay, about
18 hours later for example, the appearance of leucocytes 1is
normal; the pycnosis apperars to be like the slow monophagée 4
proof of the alteration stampéd on the leucocyte by the virus,
After 48 hours, the exudate delay habitually abundant andifiuld
and appears again to bave again numdrous lsucocytic pyecncsis
images. Neverthelessy from this moment on the altered leuco-
cytes become the prey of macrophages, whose predominance in the
exudate, which becomes less abundant, become more defined in
the following days. If the animal has been inoculated with &
fatal dose of virus one finds in addition , in the autopsy,‘a
pleural exudate often very abundant and poor in lecucocytqs,
one also notiqes thehypermia of the suprarenal capsule and
the lungs frequently show a fine hemoragic pric.

The dose of virus capable of killing 3 out of 5 guinea
pigs byiintraperitoneal injection is difficult to fix precisely.
of 8 suineappigs vhich recelved a dose of virus corresponding
to 40, 960 hemagglutinat units, only one died’ deagh came after
48 houra; the peritoneal and:ipleiral exudates, as well as the
heart blood, appeard sterile Ry inoculation on bleood-gzgelose.

It appeardd necessary to us, to cause death in the majority of

the cases, by inoculating a quadruple dose of the former or

163,840 units, that 1s to say, approximately 550 units per granm

of animal weight., We recall in this connection that EKempf and
Harimess, while using the intravenous method, have estimated the
dose deteraining death by intoxication and expressed it in

12
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hemagglutinat units per gram at 154 units for the ferret and
53 units for the mice,

We have followed, in certain guinea pigs, the lot in vivo
inoculated at the same time determining the hemagglutinat activiiy
of the exudafe and in infecting the latter in embryos, For this
purpose, the exudafe added to *a solution of sodium cltrate, collect-
ed in addition when it ,ust be inoculated, 1,000 units of
penicillin and 500 units of streptomyein per em?, It is inocu-
lated with a dose pf 0.1 cm3, elther as it is or partially
diluted to respective proportions of 10-2, 10-4, 10-6, each dose
being injected in 2 eggs. When the allantois ligquid, collected
2 days after lnoculation, seems hemagglutinat, one ascertains
by the vitality of the virus,

In a gulnea pig havinz died 22 hours after the inoculation
of 163,880 units, the peritoneal exudate collected in the autopsy
had a hemagglutinat titer of 1/2048, for thepleural exudate the
titer was 1/8. In these exudates as well as in the heart blood,
the virus coudl in additon be used as culture, But ihe peris-
tance of the virus in vivo could exceed 24 hours, This is what
the results provided by 2 other guinea pigs show, which having
received the same dose (163,840 units) were still alive 48 hours
after inoculation; of the tow guinea pigs 1 (A) dies 52 hours

later, the other (B) recovers, The hemasglutinat titer of the

peritoneal exudate collected 48 hours later is for A, !/1024 and
for B, 1/512, The inoculation the the exudate in the eggs, the

" same diluted 10-6, furnished all positive oﬁltur-n. In one final

4
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casp, the inooculation of heart blood drawn aftef 3 days’ dewa=-".
ivadiacculture in 2; as to the liquids collected before the
third ay, our results have been negative. We point out also

that the use of virulent allantois liquid proceding from embryos

inoculated with exudate does not make evident any exhalation of

the toxiclcty, for the guinea pigs, of virus having passed through

this animal. G@inally, the intraperitoneal injection of 20,480

units of influenzal virus B (Lee strain) without cauging death
in the animal, ceused, like a dose equivalent to PR8, the
appearance of an abundant exudate characterized by the frequency
of leucoytic pycnosis_images;

As we have pointed out above, the use of eluted virus
makes appear very plainly that this one with virulént allantols
1iquid increases the semsitivity produced by the virus in regard
to the Pfelffer bacillus.

In effect, when one ipjects the Pfeiffer bacillus in the
peritoneal cavity 15 to 30 minutes after having introduced the
eluted influenzal virus, the fatal doge &8 found to drop to
apﬁroximstely 0.25 on’.. after Naving received an infra-fatal
‘dose of eluted virus ('aocordins to the ocase 20,480 orybo 960
homasglutinat units) 7 dies, of vhich 4 in less that 24 hours

- and 3 in appreimately 36 hours, In additon in the & guinea pigs
: uhich have survived , the incuulation of the peritoneal oxudato,
drawn 24 hours after inooulation regularly develops & oculture
" of Preiffer bacillus, twiceon continnoun beds and 2 in
isolsted colmnies. On the other hand, the guinea pigs inoculated

14




with proof liquid, then the culture of Pfeiffer bacillue, in doses {
of 0.25 or 0.5 or with 1 om” dies. In these guineapigs, in
addition, the peritoneal exudate, collected 24 hours later and
inoculated on blood-selose, sesm sterile when the dose of culture
injected was 0.25 or 0,5 em3, In the case that it was 1 cm3 the
exudate collected 24 hours later, contained many rare germs ,
developed by inoculation in not very numerous i1solated colonies,
The test guinea pigs diej on the aentravy, after 2 or 3 days if
the dose of culture injected is 1.5 cm;.
These results lend to fixing approximately between 4 and 6
the coefficient of increase, under the action of the influenzal

virus, of the sensitivity of the gulnea plzs to the Pfeiffer

bacillus., This marked variation seems extremely 2ignificant,

if one takes inot account, that the influenzal virus dces not

R w— e m— ¢ mee e =

multiply in the body of the guinea pig, and one knows that, on

the specles receptive to the influenza infection the inorease '

of sensitivity remsins this way- and it proves itselfl therefore
very clear again- under the action of the virus whicgh roprbducoa
in vivo., In the guine pig, on the other hand, the action of the | 5
vitus 1s not without doubt tecporary; 1. effect, its favorable
~influence on the infection by the Pfeiffer baoiilua does not |
distinguish tkat wondition that developes separating the injection

of virus from tnﬁt}or the bacteria may be quite brief, In the

great number of our tests this delay has been of 15 to 30 minutes.

~ We have stated that it can be disposed in 3 hours without the

inorease of aaniitivity ceasing to be evident. On the other




R ———— P S L b i ot

hand, vhen on ipyjects a dose of 0.25 em3 in the peritomeal
cavity of a gulnea pig inoculated with influenzal virus 24
hours earlier, the Pfeiffer bacillus is destroyed the day

after Just as 1t it had been injected in a new guines pig; the
inhibition of the virus on the peritoneal defense is then dissi-

~pated after 24 hours,

The guinea pigs inoculated with eluted &nfluenzal virus
thén with Pfeiffer baclillus, show the characteristic signs og
the action of the virus alone; they contain an abundant and
fluid peritoneal exudate, show ( a condition kike we have already
mentioned, in which deethhddéesunot follow in less than 24 hours)
of very nunmerous leucooytic pycnosis images, one finds , in
additiun. an abunddnt.serous pleural exudate poor in leucooytes.
In the autopsy the Pfeiffer bacillus multiplies in the peritoneal

exudate, and it seem aslo in less numbers a culture in continuous

‘beds or in confluent colonies; the inoculation of heart blood

'dcvnlopea numaroui colbnies. In the test guinea pigs inooulatod

eith Pfsiffer Baoillys, the peritoneal exudats, removed after

24 hours is not abundant, thick and rieh in normal locking leu-
~ oopytes; the animal does no die, we recall 1t, that 1f the dose
l'riot'th0 cu1turt'ti 1.5 §m3,'1n‘th1: case the 1nf§otioh is equally
| ' 5onoruJ1aod and the bacilli can be placed in evidence in the heart
‘-.'blood.

In oanclulion usins suoch a dose that it 1s destroyed in

A__‘lou than 24 hours ir the test guinea Pig, the Pfeiffer bacillus
*:,not only rcnuinn dut ‘very often nultlplioa ahnndantly

16




in the peritoneal cavity of the zuinea pig having received little
before an infra-fatal dose of influenzal virus; it colonizes

the pleurcl overflow which the virus pauses the formation of, the
animel dies of septecenmia.

Finally we point out that this favorable influence on the
assoclated vacterial infections 1is attested with the same clarity
when the virus inoculated belongs to type B ( Lee strain).

Ll though perceptible in the zuine¢a plg, the faverable influ-
ence on tne infection by the Pfelffer bacilli therefore is clearly
marked immediately after the inoculation of the virus, Belng
immediate but only passing, it appears to be tied in with the
direct toxic effects of the virus, which, however, does not re-
produce in the organism of the guinea pig, where it vanlishes
quickly. But, the inoculation of virus causes the formatiion
of an abundant serous rxudgte, whose appearance under the mioro-
so~pe 18 characuorized by the great frequency of leucocytio
pycnosis imagzes. Without a doubt it islikely, a vriori, thath
this slteration evident in the pulyaucleus explains, at least
in part, the increase of sensitivity in regard to the associated
‘bacterial infections, and the phagooytosis appeard to us err§ct1vo-
ly more aoti#e, after the injection of the Pfeiffer baoillui.
in the test guinea pig than in those previously moculat.oa with
virus, But, a firm conclusion in this connection ;0uld_not be
permissable except after the study which we will undertake shortly,
of the action of the virus on the phagooytosis Ln_zgsggQ Other

research now in progress, concerns the influence of the inocu-
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»;o its virulence and to its hemagzlutinat power. The results

lation previous to the virus on the infection by bacteria other
than the Pfeiffer bacillus.
We concern ourselves, on the other hand, withspecifying

the realions which connect the favorable influence of the virus

obtained to the present, indicate that it is annuled by heating
the eluted virus for # hour at 60°; iiL is not affected on the con-
trary by heating for 40 min, at 50°, which destroys the concerning
factor in the action described by Merchant and Morgan and whiah:=
we have related above, But, our efforts, withthe object of
separating either the virulence or the hemagglutlnat power have
00llided up to the present with those difficulties recalliig those

wvhich G.Henle and ¥, Henle have noted in regard to the taxeicity
of the influenzal virus on mioce.
SUMMARY

In order to refer to tne experirzental study: the favorable
influence, well known in human olinc, taat the influenza exerts
in regard to certain bsoterial infections, 1t has appearéd‘uso-
ful to find out from the very first if this influensce can be
oﬁsarvbd the namé in a species not receptive to the influenzal

, virun. in tho_nrrirnativa, in effect, it can be referred to a

 direct toxic action of the virus, Also we have had to resort

to the guines big, in which the influenzal virus does not repro-
duce. 4s an agont.a.nociitod,baotorial infections we have used
& strain of Pfeiffer bacilli, vhich one says, that it is often ,
abundant in the course of hn:iuonsa. to the point that it waa

-
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considered at the time of its discovery as the agent 1tsslf of
this disease. In this work, we described the effects of intra-
peritonzal injection of the inflwenzal virus and submit in
evidence the increase of sensitivity which thée inveculation
deternines in regard to tne Pfeiffer bacilli,intiroduced the same
way.

1) The most apparent effect, very perceptible aftér the ‘
injection of 5 or 10 cm3 of virulent allantols liquid with a
hemagglutinat titer equal to 1/512 or 1/1024, consists in the
formation of an abundant and fluid peritoneal exudate, which :
does not appear after the injection of normal allantols liquid, ;
This 40se already parmits thao raecognition of the favoeradble ins
fluence of the virus on the infection by the Pfeiffer bacilli.

2) Ailowing the injection of large quantities of virus,
the use of elutad virus after adsorption on the hematities, is
particularly favarocabie as evidence of the effects which it
exercises, The injection of 20,000 and 40,000 hemagglutinat 1
units, without causing the death of the animal, causcs an abun- |
dant and flaid peritoneal exudate to appear regularly, coming
out under pressure of the peritomeum is punctured 24 hours
after inoculation. Upon mioroscopic exaamination of this exudate
one is impressed by the great frequence of leucocytis pycnosis
images. This injection cauaes.‘in addition, the appearance of an
abunéant serocus pleural exudate low in iaucocytea.

3) The dose of virus capable of killing the majority of

the guinea pigs appears to be 160.000 hemagglutinat units:

-
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calculatediper gram 0f animal welght, it could therefore be

approximately estimated at 50C units.

The culture has permitted to place in evidence the virus
in the exudate and the heart blood 24 to 48 hours after inocu-
lation we have not found it beyond the thérd day.

4) The guinea pigs having received an infra-fatal dose of
influenzalvvirus (either 20,00 or 40,C00 hemagglutinat units) by
the peritoneal method, show, in regard to the Pfeiffer bacllll.
introduced *he same way 15 to 30 minutes later, a semsifivity 4
to 6 times greater than than that of the test animals. This in.
crease of sensitivity is marked the same way when the delay
between the injection of the virus and that of the bacterla, 1s
carried to 3 hours: it is not observed when the Pfeiffer baclilll
is injected 24 hours after the virus,

l’IThe high proportion of polynuleus pycnosis 1in ;he exudates

>llected from the guinea pigs inoculated with virus, suggests

that the favorable influence of the virus on associaled bacterial
infections finds its cause at least in part in a diminishing of
the phagooytic defenses of the peritoneal cav;ty.'ﬁe tried to
elucld te this point of phagocytosis in witros F:;\\

~ This influence 08 abolished by heating the virulent
suspension at 60° for # hour, it is.not affected by heating for
40 minutes at 50°; the research inprogress aspire to determine
exactly the relations which unite the virulence and the hema~

gglutinat power,
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