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Recherches expérimentales

sur le Typhus exanthématique,
entreprises & Iinstitut Pasteur de Tunis
pendant ['annde 1909,

pan M. Cuanues NICOLLE.
(Avee la pl, 117)

On ne trouvera dans ce mémoire que le simple exposé de nos
expériences; encore en avons-nous retranché celles qui ne portent
pas une conclusion indiscutahle.

Le typhus exanthématique, maladie considérée comme spé-
ciale & homme, n’avait pu jusqu’a présent étre reproduit chez
les animaux. Nos recherches, en montrant la sensibilité du singe,
ouvrent le chapitre de son étude expérimentale. Nous n’avons
done point & parler ici de I’historique de cette question, puisque
les travaux antérieurs aux nétres avaient donné seulement des
résultats négatifs.

Nos cxpériences ont été réalisées au cours de I'épidémie de
typhus qui a frappé la Régence pendant le printemps et 1'été
1909 (1). Nous devons des remerciements & M. le D* Broc, méde-
¢in de I’hépital d’isolement de la Rabta (Tunis), pour la com-
plaisance avec laquelle il a mis a notre disposition les ressources
de son service et A I'Institut Pasteur de Paris, qui nous a géné-
reusement fait don d’un chimpanzé.

Les premicrs résultats de nos expériences ont été commu-
niqués a I’Académic des Sciences (Comptes rendus 12 juillet et
6 septembre 1909).

{1) On lira avee inlérét le travail d’ensemble publié par le'D* E. CoxskiL, chel du
burcau municipal d’hygidne de Tunis, sur celle épidémie. Le typhus exanthéma-
tique en Tunisic. Archives de I'Tnstitut Pasteur de Tunis, 1909, fascicule I.
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Etat de nos connajssances exp‘ér'_imv_aﬁtalcs"”éu

. Typhus exanthématique.
(Exposé des 'ﬁléthbdés suivie§ 'le_t'_'des;'p'rb;blérfié's
.. qui restent & résoudre) o

(Suite 'ef'ﬁn) (I)i' P
Par CHARLES ‘Nxc;d:'.m" 3
I, — Virulence du sang aux diverses périodes’ du:ifb'}iu‘s'_;exan-’:
thématique naturel ou expérimental, - 'Locallsation -du - virus :

¥ Identité des-virus exanthémafiques de toutes: les -réglo 8 dy:
: monde. NI P I N

¢ Le sang est virulent chez 'homme, le chimpanzé, Iés:.:singcs
i inféricurs el les. cobayes pendant toute la durée de . Ja périod
 [chrile du typhus. Il peut I'dtre dans les ,de,u’_x_'jo'ursf:‘qd‘_ P, _’: ]
dent 'élévation thermique ¢t dans le: jour qui-syit.] '-'c.lg’;ig,g:g’éﬁ-}
Boitivedela tempéralure. Ilgén}blg, quele sang sojl de piupplus
etif durant 1g” fidvre, & mesure’qu'on’ approche’ du jouyid Jaz
fddfervescence, ¥ 1L £l i
?; Le_:.é_a_ng'i_..-.f_ ’__es'l}-»fp',_'lé’.sg_u,l:{[il;pc__igi ] 10}
| imal infeci¢. 1] est facile de se,rendre.comple ches g
110 tous lest organes, méme lavés par inoculation
; gfqa‘;u\'physigLogi.qu{’g"gt“privés desang, son \f_ir_qlq_;iL _
Esules surrénaleg, foie, parcréas,’ glandes.
ceryeau, moclle osseuse, s

Py

e

irulen

§

B Unale, rein,
-fglus'virhlen,ts;sgmhle‘nL; dtre le cer

& (1) Volr(l}Bultelin/du 16 janvier, pp.:1-1a.°




33 Lc L us exanl émau ue
S yph b qu

:533@5‘;)1 des vaccmallonb, réc;proques pruuvél_ l'ldenm d‘ yphl
Al dAIbame avec les d:vcrs~vuus du ward de, lAfrxque, “celuitc

virus mexicain ayec celui de. Ia, maladle de. Bmg..l,. ‘glyphus d
dmigrants slaves & New-Yo:k}\celul des c s.rparisxens'aulocht
“nesel relevant de la méme éliquelle cllmque, comme dela mén

+ origine, avec les virus nord afrxcams.

R,

1. Immunisation a.ctlve — Une premlére altexgle de Lyph
exanthématique- confére d'ordinaire &, Phomme’ une immuni
solide et durablc, vis-a- v1s d'une scconde. aucml,e du méme m:

.+ Ilen est.de méme chez les’ smges el. cobayes moculés de sa1
: virulent; mais cetle immunilé n’est obtenuc a. coup bﬂl’ que
" linoculation a- é16, suivie d'une infection’ gravc A plus for
‘raison, l’lnoculatmn de virus chauffé 4 50° (cequis Je stérilis
ne lasz(, 4 sa suite aucune 1mmuml.é Méme: lmoculallon «
sérum-de malade convalescent ou bien de celui d anxmaux guél
i Ol hypenmmumsé;., suivie de l'inoculation de vnrus ou wassoci
: ﬁ celle-ci, se montre en général inactive (hors le cas o I¢ séru
; protecteur a fait faillite et laissé’ la’ maladle expénmentale
.- .développer). : ; LT

- Il semble cependant puSSlblB de créer un certam degré d'ir
< munité par la répélition. des inoculations de produits virulen!
‘mais trop peu actifs pour produire une mf(.cllon chez celm q
. Ies vegoil. Dans un cas, un homme, ayant’ regu- successweme
 etsansen témoiguer de symplémcs, a dix jours: d’mtervalle, tro
indculations du sérum sanguin de cobayes infeclés, a pu.sub
impunément quinze jours plus (ard une moculal.mn de sal
virulent 4 dose inifectante pour le.cobaye.. . -
Nous appuyant sur cétle: expérience et en labsence de tou

. autre méthode de prévention plus active, nous avous pratiqu
Ch(?z plus de quarante personnes déja, des mocuiauon$ répéLé.
deux fois de sérum sanguin de cobayes ou bommes, prélevé e
“pleine pérmde fébrile (r cc.). Aucune de ces pexsonues, dont .
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méthode,

L 1mmumté conférée par
montre mxscuve des Vs quatrléme jourzapr
elle dure chez eux (singes et’ cobayes) ‘plus:
nité n'est pas héréditaire; Les co :
guéris d’u ne premtéte atleinte expé '

venlif ne se rencontre ddIl!: ccs scrumb q
court, du ‘neuviéme au- oalzlémeJour'

On pcul constater dans ces mémes sérums gxlsj&g_
voir cu1auf paralléle, mais- mﬁnunenl, mojngidéye

5

cus s ‘améliorer, les symptémes nerveux, J’-'
sent perdre de leu: gravité; mais Ie bénéfice

montables d’ applscauon de ce tr‘aLtemen
sencesgupres-des malades de con‘valcsaen[ ‘
jours, importance et danger pour: ce
peu 1m|)orLdnLes dangei' de transmission
soit & filtrer le sérum, soit A le stémhsur""p,

cédg. ‘(ﬁgﬁ 1

Mdl“‘le ces mcouw.ments | emplm du sérum




~ ne peut ftre préparé dans 1'état actuel de nos connaissances q
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- valescents peut étre la seul méthode & tenter dans cerlaing c
~et-Uon pura rajson d'y avoir recours. . . N

lest plus isé de faire usage d'un sérum spécifique, Celui-

%

e

par inoculations répétées du virus au cheval ou & L'dne, Cle
ainsi que nous avons opéré a I'Instityt Pasteur de"Tunis; .
utilisant comme virus les capsules surrénales et la rate de o
‘cobayes de passage, aprés un broyage fin. L'inoculation inu
veineuse de ces organes est parfaitement supportée par 'dne
le cheval; clle peut étre répétée durant des mois saus incony
nient tous les deux ou trois jours. Au boet d'une trentai
- d'inoculations, le sang de I'dne montre des propriétés préve
tives et curatives du méme ordre que celles que présentent |
. sérums des convalescents.,. On peut en Juger facilement en’op
rant sur le singe. Le cobaye est un moins bon réactif, car
sérum thérapeutique, étant préparé par inoculations d’organ
d'individus de la méme espéce, se montre hautement: foxiq
pour lui, Néanmoins, en employant des doses trés mininies
répélées (un quart de cent. cube ala fois par exemple), on arri
& arréler 'infeclion expérimentale du cobaye.. La répétition d
‘inoculations & I'dne ou au cheval ne semble pas'augmenter se
siblement le pouvoir-curatif de leurs sérums, ;" et e ui
L'application de la méthode uu traitement du typhus hums
a.donné des bons résultats en Tunisie entre les mains de Po
(31 cas traitds, donl 22 chez des Frangais et 1 décés; 2 Frang:
de la mé&me épidémie non traités sont morts) et entre celles
‘Pornson (30 cas chez des indigénes sans mortalité)."Plus tard, -
centre de production plus important de ce sérum a été crée¢
I'Institut Pasteur de Paris. Nous ne croyons pas devoir tei
compte des résultats en général favorables qui nous'ont été co.
muniqués, les conditions de préparation ayant été rendues p
‘ticulitrement difficiles par suite des épizooties sévissant sur |
cobayes parisiens et de la contamination, puis de la perte p!
- maturée du virus. ‘Actuellement, la préparation du sérum an
~oxanthématique est interrompue dang les denx laboratoir
o elle a été inaugurde. Il conviendrait de la reprendre. U

expéricnce plus étendue déterminera la valeur exacte de
méthode,

J
/ ".‘"r J bt

~



IV.— Etlolo

gle dutyphus \eitari_th'é_m

par le poiir Conditions 'de e

T pouest I'agent de transmissiondu?

ey eyt .- . L T L Wi
comme il est celui-de la figvre.:
¢épidémies edt suffi 4 le démontrer; expé
- montrée impuissante. Le typhus en effet suit
dans ses dé¢placements, il campe-aux relais o
la pour_accompagner A leur tour ceux qu’il

(" hopilaux cl partout ot 'homme trouve de I'eguf
linge propre. Il y a concordance en'tre"lles;rég 0§
populations. les plus sales et'les foyers endémi
" die. Touteslds catastrophes collectives; qui ramén
vers la barbarie, s'accompaguent d'épidémie
ont agi au cours de I'histoire les guerres et les'c
dans les périodes, comme la nétre, ou la-civilisatio
avoir abolies. Il y a d'autre part corrésp_oi,_ anc
cenlre le nombre ‘des poux rencontrés sur I'homme
A des épidémies typhiques (printemps dans le.f'_';iord:
# liver daus les régions froides et montagneuses b
sous les épais vélewents des indigénes qui neiles:dép
jamais, les poux trouvent, au rapport de nog missionnaires,
conditions les plus favorables a leur multiplication)# ¥
. Aucun autre insecte ne peu't dtre suspecl
de certains foyers sahariens ou le typhus sévit,
i présente dans toutes les habilations des contrées
: lyphus, alors que seuls les porteurs de pou;c‘\
les stomoxes,- moustiques ou tiques répandus
I"époque d’apparilion ne concorde pas avec celi
de typhus. . e

Ce que I'observation-edt da révéler‘ét-‘c{u‘
: I?éme au -génie de Muncuison, atlardé élsu.sp"
P® - 'cxpéiimentation surlesinge I'a prouvé dés‘les
& ou I'élude du typhus ful.entreprise. Il*suffif
Sur un'homme malade ou un singe:infect
Plquer pendant les jours qui-suivent: des

‘Zps‘ervei— parmi- ceux-ci ges cas ﬂde- iransm
~ die, : \ s

] . 3
La courbe ci-aprés en donne un_exemple
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Courbe 6.

Si, au lieu de les faire piquer,.on inoculéséué\‘lﬁf;p_q‘ggﬁdc
singes (ou cobayes) les poux infectieux, les résultats sont con:
tants. Il est évident que ce procédgﬁFEQ'&.L;LELWQE%QQOH.ﬁll‘.ﬂi;’iﬁ:s.‘
plus sévére. B K

.Le pou ne devient virulent que quelques jours aprés le reps
infectant. Dans une séric de nos expériences, sur. treize lotsid
poux inoculés au singe ou au cobaye, il n'y a eu aucun cas d
transmission (huit résultats négalifs sur huit séries) avec de
insectes nourris sur des singes exanthématiques el inoculés d
un A sept jours aprés le repas infectant, alors que nous n'avon
constalé que des résultats positifs (cing séries sur cing) avec de
poux nourris neuf et dix jours @uparavant sur. des singes m
des. Il semble qu'il y ait soit évolulion, soil ¢

inconnu du typhus chez le pou. .= O TR
Ce microbe existe dans le tube digestif de I'insecte au momen

ou sa pigdre devient infectante, car les grottes du pou 8¢, Mmon
trent virulentes pour le singe ou le cobaye dans les, mémes con
ditions que la piqare (résultats négatifs dans nos expérience:
avec des crolles de poux 'noupris trois & six joursauparavant su:
eux sur deu>»
eux résultat:

ayant piqué

essajs avec celles de poux de trois & sept jours, d
L :
positifssur deux expériences avec crotles de poux

i\l



i-poune nous semble pas uémontrée,
B passe dans. la ﬁévre récurrenlb. g

.lp‘
: analogues observés ou pl'OVO(]Ué-S SU[' l homme ‘Nom

e dt

reurs, :

Le pou de la tdle trinsmet le typhus commecely dugd
expénmenlatlon sur les poux nécessue une:technis

cxa]e. Les poux, destmés aux expérwnces dowent X

avec précauuon Seul, le sang de I’homme convmnt exactem
4 la nourriture du pou; cclul des snngcs vient' ensuﬂe 5
¢lre vivant ne saurait les remplacer. Les poux’p'
wba_yu el meurent de ce repas toxique. I estdiffi
vir :de 'homme. pour la nourriture des ‘poux’ ol
malades alteints de typhus, puisque c’est préciséme ar s
pigare du pou qoe la maladie se transmet &L homme ‘mai

" consentle A les nourrir, g
Ou-se sert ordinairement de singes. Le nombre de
ttre de deux par jour. La peau du vealré des singes ;
avaut'chaque repaset les poux déposés sur elte; avec une.aiguillesai
courbe,Jamals avec.une pince qui pourrait les blesser Q,n atténd‘ S
-~ avant d'enlever les poux, que leurabdomen’ se Te plisse'd :
) de\rlenneroun'e. On préléve alors les msectes'g rgés
- dépose par groupes de vingt 4 trente dans des: tubes
bouchés au papier et & lintérieur desquels ‘on’a> dis
préalable des languelles de papier mousseline.::
- Les poux se cachent dans l'intervalle de ccs}_languette,.g/,'..
quelles ils demeurent attachés, commeg'il s’ agr
- sur les bords desquelles;ils d¢poqent leurs @

i
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Ces connaissances nouvelles ont servi‘et'davion 8 rde

sicurs confirmations éclatantes + !"a'.'dﬂi.'gipiariﬁgr:l.j_%}l(?l
thématique de laville de Tunis et des pjé_‘niléﬁg_jfg‘;;g’(

ol des épidémies sévissaient chaque ‘année,, Ja non!|
du typhus en’ Afrique frangaise par les’trcigpl‘e.gt
el contamindes presque ‘lotalement, tous ‘e :
enfin qu'a démonirés la guerre e qui se-son
protection de plusieurs centaines de mille,”
d'hommes, ST

4 g B A R
désormais & la prophylaxie ‘du typhus, :_Ell_es%' A3

V. — Nature de Pagent pathogéne du typhys ex
Propriétés et siege du virus

L’agent pathogéne du typhus est _pncore’iny
raisons de croire- qu'il appartient & Ja "‘calég"oi" ‘
filtrants; il y en a aussi de le considérer comme un acte
Nous poserons ici les données actuelles du prgblé_ff!,e, dor
solutlion, encore en suspens, sera apportée par les'expér
leurs de demain, o IR

Ce qui fait penser tout d'abord & la nature filtrante-d f
du typhus, ¢'est que ni le microscope, ni l'q\l:l'xj"_éixp‘wnpsmj)' P
montrent de formes parasitaires indiscutab.lcs'_qlan.:'s
lent de I'homme malade ou des singes ou cégl’gaxlg

Puisse atlacher une importance au seul fait"dé:;l.tpd"'

D’autre part, les essais déja nombreux de fil
¢~anthématique ont'donné des résultats positifs:
que ceux-¢i ne peuvent

. Tt R
blre véritablement interpré
valables. Poyp

: expliquer ces résultaty et mett."r;'é'{g'i;'qq'c.
thése d’un microbe invisible et cepend'ani._nbh
filtrat (3 doge 'du moins virulenlejy
[’mpinion'q-uc le v
(inlrale’fl\cqc_ylair
lutes, pe -hiissail_

nous - avong éin
irus avaitexclusivement un éié_'g'é‘.fi‘
¢ pour le sang) et.quele ﬁlll‘l_é","“fi"*:“ :
poinl passerle virus qu’elles contien; yalo
Yue semblait receévoir un appuide I'expériencesuivantes Si'l
tentrifuge & fond dy sang virulent, aprés l'alvut?,lélg' rem
Cilralé et qu’on.inocule séparément les di#ersés@c}ﬁéﬁ%
On remarque que les globules rouges lavés sonflkd
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~toule virulence; que le . sérum sanguin n'est’ qu'inconstamment
aclif et que par contre la couche leucacytaire se. montre haute-
ment infectieuse (un millimétre cube en infecte le singe, alors
qu’une dose deux mille cing cent fois plus grande de globules
‘rouges lavés ne le rend malade, ni le vaccine). D'autre part, les
globules blancs du sang sont, chez 'homme rﬁglade,-_manife}ste_-
ment alléréds, £5. 0 3 . I L A R
 Acette interprétation des résultats d’une expérience indiscu-
table, les partisans de la théorie bé&téri‘e’ﬁ'ne‘péui'en_.t_‘f-_;objectér
que, dans la centrifugation dy sang citraté, le dépat des bacté-
ries se fail naturellement & la surface de la couche leucocytaire
et quela virulence de celle-ci ticnt seulement & ce que bacléries
/et leucocytes sont inséparables dans le prélévement, Cette objec-
~tion est trés sérieuse. = _
La doctrine de la nature invisible du virus exanthématique
" regoitune nouvelle infirmation du fait qu'entre nos mains meme
et dans trois expériences (dont une inédite), le filtrat de poux
infecticux sur bougies cependant (rés perméables’ (Jaissant dans
Pexpérience inddire passer le virus de la grippe) ne s'est pas
monteé vicalent,alors que la moindre trace de dépot surle filtre
infectait singe ou cobaye. L5
Par conlre, les auteurs qui soutiennent la nature bactérienne
de l'agent du typhus a’ont pas apporté jusqu'a présent le seyl
argument qui soit susceptible de convaincre : .la reproduction
du typhus expérimental si net dg singe ou du cobaye avec leurs

Certains d'entre eux, il est vrai, ont décrit des for'mes'hacté-
riennes incullivables, principalement chez le pou, ot celles-ci
(Rickettsia) parasitent les cellules intestinales ; mais d’autres
plus nombreux ont isol¢ et cullivé des germes, qu’ils conside-
-rent-commé les agents du typhus. Les bacléries décrites sont
généralement dif?ércllpes entre elles ; le plus souvent, elles n’ont
¢Lé découvertes que sur 'homme ou chez le Pou ; illest cepen-
dant aisé de reconnaitre dans les descriptions de plusieurs
auteurs des germes voising peut-éire identiques et peut-étre
aussi les mémes, chez 'homme el le pou. I est.vrai que, sans
étre les agents du typhus, certaines de ces bacléries peuvent
avoir joué chez les malades, dont elles ont &g isolés, le role
de microbés d'infection secondaire, ’ :

Nous engageons les savants, qui ont isolé ces microbes et qui
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recommencent. Mieux encore, que, sur leurs premlers GObay?
morls rap;demcnt ils prélévent du sang el linjectent:a d’
u)llayu, ; ll n le pas posslble si leur bactene est

pas le l,abh,au si camc[unshqut de I mfcctxon e:a.pénmentale ‘da’
cobaye, avec son incubation jamais inférieure & cing Jo

Nous serions disposés pour notre part a réahser cetle ‘xpé
rience, car nous savons. les faiblesses de la théor*e d
hl(r.mt ¢l, pour dire loute notre pensée, nous ne ¢
thcore aucune opinion sur la natare du virus exa
qui nous convainque. Nous avons perdu le virus
que, que nous cultivions depuis cing ans et demi' 5
el les applications de nos recherches ont reculé en Tan 1\__ 
lyphus dans des campagnes éloignées, ou il nous es dlfﬁc"r'd
le poursuivre. Force nous est donc de nous contentercj “cona
seiller la méthode, que nous croyons préférable} notre impuis
sance actuelle & résoudre par nous-méme le problém ‘e
“tre la meilleure raison quinous ait poussé A écrire celte rev

‘En-attendant que des expériences plus claire; ,lra}lqhenL
débat dans 'un ou I'autrejsens, nous sommes obligés'd

dérer,: dans ce qui nous’ reste 4 dire, Iageut.'pathog




: Lo ,
"“ﬁ}phus‘c.:omlme..un, virus et de le définir par ses propri¢
dehors de la virulence-et' de son mode de transmission
ciale, il a pour caractéres: d’étre trés sensible a la chale
température de 50°le détruit), alaglycérine, & 'acide phén
-solution & 5 o/o, de résis[e‘t; par contre & la saponine (i
solution & 1 0/0) et &-action du sérum normal de cheva
" de se conserver quelques jours (2 4 6) & la glaciér.
mélangé 4 une solution stérile de gétlatine dans l'eau pl
'~ gique ou organes inclus dans cetle solution).

VI. — Diagnostic expérimental duy typbus exanthémati

Nous n¢ connaissons qu'une méthode valable pour
gnostic expérimental du typhus, {'inoculation du sang du
au cobaye par voie péritonéale.

On se conformera pour la pratiquer aux indications q.
avons données en détail au commencement de cetle rey
inoculera loujours plusieurs cobayes et on ne dépassera
dose de 2 cc. 1/2 de sang. L'inconvénient du procédé, en
du temps qu’il exige, est qu'en cas de lyphus bénin Je
ne s'infecte pas, et que, méme avec le sang d'un malade
gravement, il est des cobayes qui résistent. Le singe se
meilleur réactif, qu'il conviendrajt d'employer de mame
répétons que la température doit &tre prise chez les a;
d’expérience pendantquaranlte jours, qu'aucun résul(at
n’est valable sans celte condition, enfin que toute fisy:
débute chez le cobaye (ou le singe) moins de cing jour:
Iinoculation, n'est pas le typhus.

En dehors de ce moyen spécifique, 'emploi de cultur
tériennes  sensibles ayx agglutinines, que développe

’homme malade I'atteinte de typhus, pourra rendre d.

vices. Nous avions autrefois indiqué pour cet usage le M/
cus melitensis ;

fl0us y avons renoncé en raison de sa seqn:
. trop grande 4 toules les agglutinines pathologiques de I'h.
On se sert aujourd’hui souvent dans un but analogue d:
~tures d’un échantillon de M. proteus (Proteus X 19 ou
Felix) ; nous n’avons Pas eu l'occasion de fajre usage de c
cédé, puisque nous ne voyons plus en Tunisie de typhus,

que puissent dtre ses avanlages, il ne vaut pas une m
spécifique.




Un‘w Press..
10 sh. vet. :
I'auteur distingue la « tranqmutatlon » de 1 (
dite en ce quecetle dernitre joue dans des limitey assed. étraites et:q
w'est pas permanente ; la différence est done surtout:¢ 'degr
Jde mdme avee I'évolution, au sujet de laquelle,G. -D. nolelen plus,

de faveur de la transmutation, une question de rapidité.d ehang
somme ses transmutations ne paralssent paa'd-lffér !

- devenues familisres aux biologistes depuis. nne-vingtaine/d’#années,”

oﬁ qu'il vise peut-étre plus haut, & de véritables raansformau
classées, les wnes dans les autres, Quoi qu'il- en“soit,’ 1

la semblent pas rares parmi les’ Bactéries : notre Bulletl

JIS nombreux travaux i ce sujet et a signalé la- revua docuﬁhenté

’.,Yc (v. t. XI, p. 1031) qui s’¢tendait en plus aux TryIJa.hosomes,

int sants au point de vue de la conservation des caractéres ALGUIS '

un Le livre de G.-D. est une compilation, qui s’arréte eI fgl!;,'l

us
ux
Lif
ul
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étant alors parti aux Armées, Elle tient smi.outcomptedes tl:amux
en anglais; la critique “est parfms msufhsante._.. 2 ;
Dans une séric de chapitres, Pauteur’ passe en revuel.as var*a{konsde
morphologie des bactéries, deleur pouvoir Eerm,enta.tlf de rule
(¢c'est-d-dire du pouvmr de donner la malad:e), d "l'pug ct. og
(c'est-d-dire du’ pouvoir de produire chez des aﬂpu:na Jdéte}*mmés ar»-;?gp’f
tning synlpwmes et c,er‘tames lésmns pal ex, - . gonﬂ-é” ‘f’

“Wplqucs » qui produisent byIﬂ.l)tOmeS ot. léswns,
¢t le microbe rester le méme, sans transmut.atxon,
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TYPUUS EXANTHEMATIQUE ; 278

bules, que I'infection expérimentale est plus intense. Cette 1ésion
nous parait en rapport avec le siégge du microbe inconnu du
.typhus;

2° Dans les cas typiques, augmentation du nombre total des
globules blancs vers la fin de Vincubation, diminition de ce nombre
pendant la période d’état avec mononucléose relative, relévement
vers la normale d ﬁartirl des derniers jours de Uinfection et réaction
myélocytaire concomittante.

Parmi ces faits nouveaux que nos expériences démontrent,
trois nous semblent d’une importance particuliére : "
La reproduction expérimentale du typhus chez le singe, qui
va permettre étude scientifique de la maladie. — La transmis-
sion de Pinfection par le pou du corps, qui indique les régles &
suivre pour la prophylaxie. — La Iésion des globules polynu-

cléaires.

EXPLICATION DE LA PLANCHE 1V

Coloralion au Giemsn. .

Les figures 1 ¢ 5 monlrent los sludes succeszifs de 11 nécrose des polynucléaires
neutrophiles. Flles sont empruntées aux sangs du chimpanzé (g. 1, 3, 4) et du bon.
nel chinois 1 (fig. 2 et 5), prélevés pendant la période d'infection.

La figure 6 montre un mononucléaire avec aspect muriformo du noyau et pré.
sence de granulutions bleu lilas dans le proloplasma (bonnet I). '
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unacceptable to us in the context in which we
live. then so much the worse for the context.”

ADDITIONAL WORKS IN ENGLISH TRANSLA-
TION: Three Matenial Songs. 1948: The Man Who Told
His Love. 1959; Selected Poems. 1961: Nocturnal Collec-
non. 19660 The Heights of Macchu Picchu, 1967; Twenty
Poems. 1967, We Are Many. 1967: Pablo Neruda: The
Farl Poems, 19091 A New Decade: 1959-1967. 1969 The
Captain’s Verses, 1972: New Poems: 1968-1970. 1972: The
splendor and Death of Joaquin Murieta, 1972: Bestiary.
10740 ive Decades: 1925-1970. 1974; Fully Empowered,
1975, Song of Protest, 1976. Ode to Typography, 1977;
Memuoirs. 19780 A Call for the Destruction of Nixon and
Praise for the Chilean Revolution. 1980; Isla Negra. A
Notebook. 1981: Passions and Impressions, 1983; Still An-
atier Dav, 1984, Art of Birds. 1983: One Hundred Love
sonnets. 1986: Winter Garden. 1956,

ABOUT: Agosin. M. Pablo Neruda. 1986: Bellit, B. Ad-
amy's Dream, 1978: Bizzaro. S, Pablo Neruda: All Poets the
Foct. 1974: Current Biography December 1970; de Costa.
R The Poetry of Pablo Neruda. 1979; Durin, M., and Safir,
Mo Earth Tones: The Poetry of Pablo Neruda, 1981 Fel-
stmer. ). Translating Neruda: The Way to Macchu Picchu,
tust: Gallagher. DL P. Modern Latin American Literature.
1973 Phmpton. G. (ed.) Writers a1 Work. volume 5, 1981
Riess, F. The Word and the Stone, 1972: Santi. E. M. Pablo
Neruda: The Poetics of Prophecy. 1982,

NICOLLE, CHARLES

(September 21, 1866-February 28, 1936)

Nobel Prize for Physiology or Medicine.
1928

The French physician and bacteriologist
Charles Jules Henri Nicolle (né kol') was born
i Rouen. the younger of two sons of Eugéne
Nicolle. a physician and professor of natural
htary. Although b ta strong literary call-
ing and later wrote a number of novels, Nicolle
tollowed his father and his older brother
Maurice. a well-known pathologist. into med-
e After studying in Rouen and Paris. he
Passed the examination for a medical resi-
deney in 1889, His brother persuaded him to
enter the Pasteur Institute in Paris, where he
studied under Emile Roux, a collaborator of
merPasteur. Nicolle wrote his doctoral dis-
*ertation in 1893 on the role of Ducrey’s ba-
@llus in the development of soft-chancre
‘enereal disease,

After obtaining his medical degree, Nicolle
eturned to Rouen. where he worked in the
mumcipal hospital, directed the work in a bac-
‘eiiology laboratory. and lectured at the med-
fiool. Nicolle hoped Rouen would become

Ial se

NICOLLE

CHARLES NICOLLE

a major center for medical research but was
frustrated in this ambition by an intransigent
city bureaucracy and by increasing deafness
that interfered with his relations with his pa-
tients and his medical peers. Throughout his
life, Nicolle's inability to follow conversation
made him socially withdrawn and reinforced
a tendency to direct his energies toward re-
search and writing.

When Nicolle was invited to become direc-
tor of a branch of the Pasteur Institute located
in Tunis, North Africa, in 1902, he felt suffi-
ciently discouraged with his life in France to
accept. Although that branch of the institute
did not have a truly independent status when
Nicolle arrived in Africa. he soon converted
it from a rabies vaccination unit into a center
for medical research and vaccine production.
Under Nicolle, the Pasteur Institute of Tunis
became a leading laboratory in the study of

tropical diseases. Nicolle investigated leish-
maniasis and toxoplasmosis (diseases caused
by protozoa). examined the role of flies in the
transmission of trachoma (an eye disease com-
mon in North Africa). and demonstrated that
influenza is caused by a virus.

“Of all the problems which were open 1o
me_for study,” Nicolle later wrote, “typhus

_was the most urgent and unexplored.” Ty-
phus. which had been known in Europe for
several hundred vears, was notorious for de-
cimating the ranks of armies. jails, and the
urban poor. Typhus fever is caused by Rick-

efisia microorganisms: it is a disease that spreads
Slaase Hiay SPredos
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NICOLLE

rapidly and often has a very high mortality
rate—typically 30 percent, sometimes 70 per-
cent or more. The disease was a major prob-
Tem in the Napoleonic wars in the early
nineteenth century, after which it was limited
to eastern Europe. Nicolle had seen few cases

quickly except in large populations. The rea-
son is that the chain of infection is broken
unless the population contains a number of
people who have never been exposed to the
disease and thus are not immune.

In the case of typhus, however, the disease

before he went to Tunis, but he found that
typhus epidemics were a yearly occurrence in

often persists in areas without a large popu-
lation, seeming to die out and then return

North Africa.

Nicolle began his investigations by observ-
ing the distribution of typhus within the com-
munity. At the native hospital in Tunis, he was
struck by the peculiar limits to the spread of
the disease within the hospital walls. Until they
entered the general wards of the hospital, ty-

phus patients infected their families, their per-

sonal physicians, and even the hospital staff _ cessful transmission of exanthematous typhus

spontaneously. Nicolle’s studies showed that
this patiern is caused by inapparent infecti
A small percentage of the population carry

typhus unknowingly until they become infec-

fious and start a new chain of infection, often
years late

The 1928 Nobel Prize for Physiology or
Medicine was awarded to Nicolle “*for the suc-

in charge of admissions. As soon as they en-
tered the wards, however, patients no longer
spread the disease. "I took this observation as
my guide,”” Nicolle said. “‘I asked myself what

happened between the entrance to the hospital

and the wards. This is what happened: the
typhus patient was stripped of his clothes and
linen, shaved, and washed. The contagious
“skin and clothing, something which soap and”
water could remove. It could only be the louse.” ™
“1In a series of experiments, Nicolle trans-
mitted typhus to chimpanzees, certain mon-
keys, and then guinea pigs by the use of infected
lice. The discovery that typhus is spread by
lice had great practical value. In three years,
~public health measures to rid the population
of Tunis of lice virtually eliminated typhus from
the city, which had suffered yearly outbreaks
of the disease for centuries. During World War
I the armies of both belligerents deloused
I everyone going to or from the trenches. As a
result, the German, French, and British ar-
} mies suffered few losses from typhus, whereas
| typhus deaths among the less meticulous Rus-
sian and Serbian forces on the eastern front
numbered in the millions.

In the course of his work, Nicolle observed
that@ome animals)exposed to typhus devel-
oped no signs of infection but were still ca-
pable of transmitting the disease to others.
This phenomenon, called inapparent infec-
tion, explained a major problem in the fre-
quency and distribution of typhus and other
diseases.

Human beings are the primary hosts for
classic epidemic (exanthematous, or Euro-
pean) typhus; the disease is spread directly
from person to person by lice, without passing
through a stage in other organisms. Diseases
that are spread in this manner tend to die out

766

fever to chimpanzees in the acute stages by

the injection of a small amount of the body
louse.”™ "The decision to award Nicolle the No-
bel Prize was far from unanimous because his
discoveries concerning typhus involved no new
principles. In his Nobel lecture Nicolle pointed
out that “we have known for a long time that
primary infection of typhus confers immunity
in man in almost all cases and that this im-
munity lasts a lifetime. I established that lab-
oratory anjmals were subject to similar
immunity.’/ By 1897 RoNnaLD Ross's studies
of malaria had already demonstrated that in-
sects can transmit human diseases. The factor

. that tipped the balance in Nicolle's favor, how-

War I,

icolle was appointed to the prestigious chair
of experimental medicine at the Collége de
France in 1932, where he taught for three vears.
His lectures on the scientific enterprise, med-
icine, and human destiny were widely influ-
ential among French scientists. He died in
Tunis, still at his post as the director of the
Pasteur Institute, in 1936. Nicolle, in addition
to his outstanding investigations in the fields
of bacteriology and immunology, was a poet,
philosopher, and scholar.

In 1895 Nicolle married Alice Avice; they
had two sons, both of whom entered the med-
ical profession.

Among other awards Nicolle became a com-
mander of the Legion of Honor (1920) and
received the Orisis Prize of the Academy of
Sciences (1927). He was named an associate
in the Academy of Medicine and a correspond-
ent to the Academy of Sciences.

ever,N_v:i_}s the prevention of typhus during World

ABOUT: Dictionary of Scientific Biography. volume 15,
1978: Major. T. Classic Description of Disease. 1932.
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THE NOBEL PRIZES AND NOBEL INSTITUTIONS
by Carl Gustaf Bernhard

Alfred Nobel died on December 10, 1896. In his remarkable will, written in Paris on No-
vember 27, 1895, Nobel stated:

The whole of my remaining realizable estate shall be dealt with in the following way:

The capital shall be invested by my executors in safe securities and shall constitute a fund,
the interest on which shall be annually distributed in the form of prizes to those who, during
the preceding year, shall have conferred the greatest benefit on mankind. The said interest
shall be divided into five equal parts, which shall be apportioned as follows: one part to the
person who shall have made the most important discovery or invention within the field of
physics; one part to the person who shall have made the most important chemical discovery
or improvement; one part to the person who shall have made the most important discovery
within the domain of physiology or medicine; one part to the person who shall have produced
in the field of literature the most outstanding work of an idealistic tendency; and one part
to the person who shall have done the most or the best work for fraternity among nations,
for the abolition or reduction of standing armies, and for the holding and promotion of peace
COngresses.

The prizes for physics and chemistry shall be awarded by the [Royal] Swedish Academy
of Sciences; that for physiological or medical works by the Karolinska Institute in Stockholm;
that for literature by the [Swedish] Academy in Stockholm; and that for champions of peace
by a committee of five persons to be elected by the Norwegian Storting [Parliament]. It is
my express wish that in awarding the prizes no consideration whatever shall be given to the
nationality of the candidates, so that the most worthy shall receive the prize, whether he be
a Scandinavian or not.

The invitation to assume the responsibility of selecting laureates was accepted by the awarding
bodies designated in Nobel’s will only after considerable discussion. Several members of these
organizations were doubtful and, referring to the vague formulation of the will, claimed that
it would be difficult to implement. In spite of these reservations, in 1900 the Nobel Foundation
was established and statutes were worked out by a special committee on the basis of the will’s
stipulations.

The foundation, an independent, nongovernment organization has the responsibility of ad-
ministering the funds in a manner *“destined to safeguard the financial basis for the prizes, and
for the activities associated with the selection of prizewinners.” The foundation also protects
the common interests of the prize-awarding institutions and represents the Nobel institutions
externally. In this capacity the foundation arranges the annual Nobel Prize ceremonies on
behalf of the awarding institutions. The Nobel Foundation itself is not involved in proposing
candidates, in the evaluation process, or in the final selections. These functions are all performed
independently by the prize-awarding assemblies. Today, the Nobel Foundation also administers
the Nobel Symposia, which since 1966 have been supported mainly through grants to the
foundation from the Bank of Sweden’s Tercentenary Foundation.

The statutes for the Nobel Foundation and the special regulations of the awarding institutions
were promulgated by the King in Council on June 29, 1900. The first Nobel Prizes were awarded
on December 10, 1901. The political union between Norway and Sweden came t0 a peaceful
end in 1905. As a result, the current special regulations for the body awarding the peace prize,
the Norwegian Nobel Committee, are dated April 10, 1905. '
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THE NOBEL PRIZES AND NOBEL INSTITUTIONS

In 1968 the Bank of Sweden at its tercentenary made a donation for a prize in the economic
sciences. After some hesitation, the Royal Swedish Academy of Sciences accepted the role of
prize-awarding institution in this field, in accordance with the same rules and principles that
apply to the original Nobel Prizes. This prize, which was established in memory of Alfred
Nobel, is also awarded on December 10, following the presentation of the other Nobel Prizes.
Officially known as the Prize in Economic Sciences in Memory of Alfred Nobel, it was awarded
for the first time in 1969,

Today, the Nobel Prize—independent of the monetary award which at present exceeds 2
million Swedish kronor ($225,000)—is widel regarded as the highest recognition of intellect
that can be bestowed on a man or woman. [Tt is also one of the few prizes known by name to
a great part of the nonscientific public, and probably the only prize about which almost every
scientist knows. According to the statutes, the Nobel Prize cannot be given jointly to more
than three persons. As a consequence, relatively few, however distinguished, can hope to
receive the awargj _

The prestige of the Nobel Prizes depends on the serious work devoted to the selection of
the prizewinners and on the effective mechanisms for this procedure, which were instituted
from the very outset. It was felt desirable to obtain properly documented proposals from
qualified experts in different countries, thereby also emphasizing the international character
of the prizes.

For each prize there is a Nobel committee. The Royal Swedish Academy of Sciences appoints
three committees, one each for physics, chemistry, and the economic sciences. The Karolinska
Institute names a committee for physiology or medicine, and the Swedish Academy chooses a
committee for literature. In addition, the Norwegian Parliament, the Storting, appoints a peace
prize committee. The Nobel committees play a central role in the selection process. Each
consists of five members but may also request temporary assistance from additional specialists
in relevant fields.

Nominations of candidates for the prizes can be made only upen invitation, and these in-
vitations are distributed in the fall of the year preceding the award. The recipients are invited
to submit a written proposal stating the reasons for their choice. For each prize, more than

1,000 individuals in different parts of the world are invited to submit nominations, Invitations
for the science prizes are sent out to active scholars at universities and research institutions.
For the literature prize, submissions are invited from academic representatives in the fields of
literature and languages as well as from members of distinguished academies and societies of
the same character as the Swedish Academy. In order to obtain proposals for the peace prize,
representatives from the fields of philosophy, history, and the legal and political sciences, as
well as those active in various peace activities, are contacted. Some individuals always receive
invitations to submit nominations; among them are previous Nobel laureates and members of
the Royal Swedish Academy of Sciences, the Nobel Assembly of the Karolinska Institute, and
the Swedish Academy, as well as permanent and active professors in the respective fields from
all the Scandinavian countries. Invitations to propose names are confidential, as are the nom-
inations.

Nominations must be received by February 1 of the award year. At that date, the work of
the Nobel committees begins, and from then until September committee members and con-
sultants evaluate the qualifications of the nominees. Qommit;ees meet several times, with

proposals assigned to different committee members as well as o outside experts, all of whom

attempt to determine the originality and significance of the nominee’s contributions. Several™
Saliitl SR peehatcd ol : Rt i Ly D o Ol s SEVET]L
committee members or outside experts may report on various aspects of a single proposal.

Every year several thousand persons are involved in the preparator work. After this work is
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THE NOBEL PRIZES AND NOBEL INSTITUTIONS

completed, the committees submit their secret reports and recommendations to the respective
prize-awarding bodies, which have the sole right to make the final decisions.

By September or the beginning of October, the Nobel committees are ready with their work.
In physics, chemistry, and the economic sciences, they submit their reports to the respective
“classes” of the Royal Swedish Academy of Sciences, each of which has about twenty-five
members. The classes then send their recommendations to the academy for the final decision.
The procedure for the prize in physiology or medicine is similar, except that the recommendation
of the Nobel committee goes directly to the fifty-member Nobel Assembly of the Karolinska
Institute. In deciding the literature prize, the eighteen members of the Swedish Academy make
the decision on the basis of the proposal from the Nobel committee. The decision for the peace
prize is made by the Norwegian Nobel Committee itself.

In October, final votes are cast in the various assemblies. The laureates are immediately
notified of the decisions, which are then announced internationally at a press conference held
in Stockholm and attended by representatives of the international news media. The messages
contain the names of the laureates and a short statement describing the reasons for the awards.
At this occasion, specialists in the various fields are also present to give a more comprehensive
explanation of the winners’ achievements and their significance.

Subsequently, the Nobel Foundation invites the laureates and their families to the Nobel
ceremonies held in Stockholm and Oslo on December 10. In Stockholm the prize ceremony
takes place in the Concert Hall and is attended by about 1,200 persons. The prizes in physics,
chemistry, physiology or medicine, literature, and the economic sciences are presented by the
King of Sweden following a short résumé of the laureates’ achievements presented by repre-
sentatives of the prize-awarding assemblies. The celebration continues at a foundation banquet
in the Town Hall.

In Oslo the peace prize ceremony takes place in the Assembly Hall of the University of Oslo
in the presence of the King of Norway and the royal family. The laureate receives the prize
from the chairman of the Norwegian Nobel Committee. In connection with the ceremonies in
Stockholm and Oslo, the laureates present their Nobel lectures, which are later published in
the volume Les Prix Nobel.

Obviously, a considerable amount of work is devoted to the sifting process by which laureates
are selected. In the sciences, the distribution of more than 1,000 invitations for each prize
results in 200 to 250 nominations. Since the same scientists are often proposed by several
nominators, the number of actual candidates is somewhat less. In literature the Swedish Acad-
emy makes the choice from 100 to 150 candidates. Generally, most of the strong candidates
are proposed over several years, and very rarely is a laureate selected after having been proposed
only once.

The Nobel selections have often been criticized in the international press, as has the secrecy
of the selection procedure. As to the complaints about the secrecy, suffice it to say that the
statutes mandate that the deliberations, opinions, and proposals of the Nobel committees in
connection with the awarding of prizes may not be made public or otherwise revealed. They
direct that no protest shall be laid against the award of an adjudicating body and that if conflicts
of opinion have arisen, they shall not be recorded in the minutes or otherwise revealed.

As to the singularity of the prizes, it is certainly true that there are many more worthy
candidates than prizes. The 1948 Swedish Nobel laureate in chemistry, Arne Tiselius, who
served as chairman of the Nobel Foundation for several years, described the situation in the
following way: “You cannot in practice apply the principle that the Nobel Prize should be
given to the person who is best; you cannot define who is best. Therefore, you are left with
the only alternative: to try to find a particularly worthy candidate.”
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THE NOBEL PRIZES AND NOBEL INSTITUTIONS

Naturally, the handling of the Prizes is based on the principles delineated jp the will of Alfreq
Nobel. In physics, chemistry, and physiology or medicine, the wi|] speaks of an important
discovery, improvement, or invention within these fields. Thus, the science prizes are awarded

not for the work of 2 lifetime, but for 3 specific achievement or a particular discovery. As ap
€xperimenter and inventor, Nobe| knew very we|] what a discovery was, Concepts are extremely
useful, but concepts change; what remains are the experimental facts—the discoveries. The
contributions of some scientists may be of 8reat importance in the development of their fields,
but they may not fulfil] the specific requirements stipulated by the Nobe| Prize rules,

The performance of scientific work and the conditions under whij
quite different from those in effect during Alfred Nobel’s lifetime, g fact that complicates the
selection of laureates, Today, teamwork is common and often results jn significant discoveries.
The prizes, however, are meant for individuals and not for large groups. This contemporary

situation has resulteq in a dilemma with which the prize-awarding juries have had to deal in
their efforts to fulfiy] Nobel's intentions,

In his will, Nobe] declares that “ap idealistic tendency
for the prize in literature. This vVague expression has caused endless arguments, [ Nobel, The
Man and His Prizes (1962), Anders Osterling, a past secretary of the Swedish Academy, writes:
“What he really meant by this term was probably works of a humanitarian apd constructive
character which, |ike scientific discoveries, could be regarded as of benefit to mankind,” Today
the Swedish Academy by and large refrains from trying to. find guidance from this expression.

To appraise achievements p widely different fie]ds with reference to the phrase “for the
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THE NOBEL PRIZES AND NOBEL INSTITUTIONS

by the foundation. Nonetheless. contemporary juries are in fact acting within successively
widening frameworks. In 1973, for instance, the medicine prize was given to three ethologists
for their discoveries concerning organization and elicitation of individual and social behavior
patterns, and in 1974 pioneering research in radio astrophysics was honored. The physics prize
in 1978, given for the discovery of cosmic microwave background radiation, also provides an
example of the increasingly liberal interpretation of the prize field.

For twenty-five years, while a professor of physiology at the Karolinska Institute, I served
as a member and chairman of its Nobel committee. Subsequently, as president and later
secretary-general of the Royal Swedish Academy of Sciences, I also had the pleasure of taking
part in the Nobel work in physics, chemistry, and the economic sciences for ten years. During
this thirty-five-year period, [ saw firsthand the diligence with which the members of the science.
prize juries fulfilled their delicate mission and witnessed the painstaking work of the specialists
in various fields when adjudicating the prize proposals.

While engaged in work relating to the Nobel Prizes, [ was often asked by representatives of
organizations around the world to discuss the Nobel selection process when some new inter-
national prize was going to be created. I usually gave three pieces of advice. First, define the
topics carefully so that a proper assessment can be made. We know how extremely difficult it
is to make a selection, even in a “hard science” like physics. Second, allow enough time for
the selection process. Third, ask for sufficient funds to cover the costs of the selection process,
one which may involve a great many specialists and consist of several steps. Actually, the
magnitude of the costs of selecting the Nobel laureates and of organizing and conducting the
prize ceremonies is more or less the same as that of the Nobel Prizes themselves.

The Nobel Prizes are unique and carry with them considerable prestige. It is frequently
wondered why the prizes attract more attention than any other twentieth-century award. One
reason may be that they were created at the right time and that they epitomize some of the
principal historical transformations of the age. Alfred Nobel was a true internationalist, and
from the very beginning, the international character of the prizes made an important impression
on society. The strict rules of the selection process, which were implemented from the outset,
have also been crucial in establishing the importance of the awards. As soon as the prizes are
awarded in December, the task of selecting of the next year’s Nobel laureates begin. This year-
round activity, in which so many of the world’s intellectuals are engaged, plays a decisive role
in directing' the interest of society to the importance of the work that is proceeding in the
various fields covered by the prizes, for *‘the benefit of mankind.”
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