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Difterent phas•• of varlatl•• amol1g 18 strains of V.abel.rae lncludlllg
Ogaw., Inaba, HlkoJlma and two epidemic strains, are .iUdi.a in the lab.ra~­

01'J'.

It 18 claimed the t typical epid.emic torma .1' V~ cholerae teDd to ulldergo
\'\ thru oertei. ohanges whe. transterred. t~or long period••relme 011 laboratory

'me"41a. luch ohaDgee ettect elmoat all phaa•• of the orpD1aln; the tn~rpb..l.l7,l',h''','h los•• ,1t. cb.l'aot.rl.~lc.Vibrio .har- J, the colon7 cGDalatenc7,which
'"tn1f1it ,UJldergo a. a-R d18socla tiOD. the aDtlgeD1c structure, which 8ufrer••
~l08. or alterations 1n ita componeDt parts, the vIrulence, which might be

~~tallt.d whelt tested on mIce or lost completely t;o tbla aDi 81; the blochen;lCI
-:'aotivltl•• , which are derlnlte17 weakened and the hemol:\rtlc power, which 1l11gh1
"* _,t••ted. b1 ore~I' ....thod.

, ' . ,.";UI"8l>1'rli"'tw"••••'.LI_"f" ~

the 1nfluence of Q spec1fic 'phage or lmrr,une hodies J ex("ept that chbllges
induced thru such drastic m••8ul~l, are more extensive and lead the organism

'to undergo thru a series of changes which .ffect profoundly its basic eellula3
activities.

It is a%'«UeCl that a freshly isolated epidemic strain of V•cholera., 1s a
lactose termeuter, beside. being a dextrose, sucrose and a mann!£e tel"tnent••,
18 non-hemolytic, hl~hly ant1~et11c aDd virulent when tested OD mlc.;and that
anyde"le tion fl--om these chal~act.rlst1e featuI"ea, auggeats a degenera tlve
change in the cell, tJrou~ht about spontaneously orthru certtJ1n Ei,,~ent$ actina
on the oI'gan1.ama in vi tro or in "11....

Due 1',;0 the fact that both SMooth aDd rough fortes of cholera v1brlos, as
obtained under th. conditions mentioned, might oause death ln mlcewhen 111­
jecte,d lntrl:iper1ton••lly or might be equally hal-mle.s to this anltnal,ul1dertbe
S8(18 experlrnental conditiona, 1t 18 claimedtl'l't the term "virulence' , aa
applied to _. indica te the d1.ease f,.'Toducln1t eaptloi t1 of these ()1·~raDi8raB,

would n'ct seem to I·.pretJent tbe true pl-.pert,. or tbe vlbrio. when such teata
were to run OD huma. beings uDder naturel condi tl0IUS.

'l.'he results obtained by the forme'r 'Nork'ers that, ameotti fresh epIdemic
stra,1na have more proteetlv. value .a vaccine. when used for immunisation
purpose. thaD stock stl~.lns of V.choler,._, ls confirmed.

Itls sugge8ted that hemolytic properties in an organ18trl mlp;ht 8,x1at &8 a
.eperate ent1ty,totally 1Ddependent of its viI"ulence and that the EI-Tor
vibrio 1s probably • variant of ~ t~ue cholera vibrio whlch haa undergone
certain alterations In Its cellular structure.:. end virulence, the extend of'
such changes qepending upon the effectiveness or interfering' env1romnental
conditions. A poss!ble relationship between cholera vi brioe and other allied
organisms 18 discussed.
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1 t 1s 8u1·~aLed that the main mode of spread or cholera would probabl.,
be fI-orn the patient or from the acute carrier to the Busceptible individual,.
but the poasibl11t7 of occurence of cholera like outbreaks at certain lnter­
epldemle periods's' result of vibrionic reversion is lndiceted. That
problema 1n epidemiology of cholera could tJe enormously clar1fi.ed by finding
• possible method of reproduc1nll the disease in its typical form in experirnen
.1 animals, 1s made apparent.' .

G.A. 08 ra bftdlan
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fbi ,... of ftria"l. 1. a _ _~ t •••

ChMp. in oen&1D ebaraetera or 8: par\!n1ar !B _be -WIll" alt.' '"

8I1"t.'1111 'Use CDlplli_ ca· arilti.!a1~"'!a Ifill a ppcd ,..1011 et'Uae

., "" .as-au., ... to tile 1Dt1 ot ....tn del.t8ri ,_11 ...

v.tbe vith a .peeltle uti , Id.1c! _tl••"II', ba.'''I'''''' ...'

...-villi aa.. atttv.. eJn'tJ'Gllllfttal .elld1tl•• cat '-peNt,," .. JIr\hat II1Iht

ett~ 1a _ -7 or the other their • .-.al --"011.. Ua4er ftell1Dt1......

"he .""01..,. or the orpaiDla1rh' 'be ...1-17 ett..-et .. ...u.n" 'b7

.. ......... ot _rou 1Jrf'olutlca tOl'llll,' \he JIOtlUt7 II1gh" be nn ..
••pte_17 loat, .pore .t.....tl••e~••" aDI arbd weak_be fit bl :tea1

nan!.•• 1dP' tate p1.aM. 1....laW4 with nell ...... or iade,..a,q,

oo1oUal 4i.loeI.a'lca ." take p1.aM Nnltbe 1a 1••·of ,he .oo\Jl .po1r
I

.oIII.r!4. 'peril_ or the ....1...... 1'. :1Iaaa1lo1011O&1 .,..It:1clt7•.&8 •

..1111' of,_ ...... the Yinl_ " .....1_ IdaJn be ....bcl1T~

.. ahift.ta cae d1rMtl. or the o\her. :rvuaerm..., bJ' pr.,.. v...,

a parilea1aJt .Va1Jl Uill" 'bee.. ocapleu17 re~OI7 '0 'Ule ant. at •

• )IH1t1, .,..,. ar a .dru&'.

SUAthftrtattce. thOlllh --.u, \riftal, at '1 ., be 10 protGDd \hat

It ...o_••,..ible .... tor \he .o.t expert varker to ••tQ111h aII7

.....1&\1. bet.... the ..ig1Da1 'tft111 ad the 'fV1aat. !be. tJ')d-.l

ebaraoterinla. of the par.., ,trata oaa be ......1Jl. 1*ri1a111' or t:"ll7 ,lIT
• 1

•••1 ........, but 1a. .nr.e •••• vlum' the Y1n1... of the orpn1. 1.

_.plneq 10et 8. nob renralc:c 1. ,..lble u4 the orpnt__Md.' ... ill

i"· IlUtaB' t ....
.

AlthCUlh nob alt.n:'late ~our UlClil all the a,.o1•• of baneria witb

.ore .. 1••• treq.-..r, th.,. are Fobabq .... aooeat_te11 -OBI the ..tIl..-!.

'ribr1011, ..... oha.nI•• 1a ala., all pe.. of the orp.D1_ take pIa" ....
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1

-2-1_. it. aped...,..lti.t..,.... at,\a1u \M .~. at a ••-,.t.hcpa1.. • .

ft.!•• !hu, -.!.. nA elr_tuou l' 1. rtae-.bl. '0 u_ tbat, theN

1.....\18 relat1••h1pbetveen the _preplaJ\l. ad the par&IIl\l. rena ot

dbrl., ad tat \he latter are _tuu of the~ llY11l1 ••• "hat haft

attaiaed rirul.... thn ada...tl. to \M'••4-1 t,1_... Mae" llt\arature ..

... a.-la~ed t. aDd api.lt web 8D aetnapt;1ca with DO • .m.aoiDlrenlt. •

.. \he relatlcaal11p between the oholera Yi~1.. aDd tree 11'9'1111 or D.­
paUwpaie t .... 1. nl11 boaad by ebrtnftI .,eau1at1_.

~._.j

IIk'prlM.1,

Y,tho1RM, .. artct-l17 4..oribed 'bT IoU, an Ihon, 11lpt17 '*"
...-t- IMk'lIIllke the aa-..ark et ,...-"1. 1m the a.. (6').

Oa .... toar haun old apr ea1..... the7 ....11T O.'-o~.",. !he7

........!Dell', 1a hilt .irel••, S-ehapad aad 18 1., e or ep1ft1•

.-..riJaI O."x'-s,. In 014 cna1t.... p1ecaarpld_ 1. __ca. !he 1II4:l.u-l­

.U are thicker, alaoat et.a1rM, lVo11-.. aDd ott.. ahoviDl light area. ~ft the

1Jater1.. Svoll_, aplBdl.-shaped and bladder-11k. taru ooaar. .uth~ th_

din"" sbut"". were _lled arthr08porea 'b7 Hueppe (S8), til.,. aN Dn spore.,

lNt pro'ba'b17 d.......ti.,.. product.. Sueh ple.orph1_ appear. aleo iD .val_

n" t." a lall t1M aD artitioial ..~ aDd vh_ the crpa1_ are nlU....

c. da\roae apr. III 1926, Balt-.nu ('7) •••orlbed, clur1n& the growth 01. ·th.

orpa1_, .ooco14~ bao:l1la!7, lGD1-ep1Nl1ed, 1:nIddiD, udbraaoh1J11 tOJ.lM.

SVCl.\l howner, (111) 01aiu. tlat h. bu ....1' 011..... nell b1aarre to.ru :la ..,.

tree., '91n1_t nltwea of V,lhglRl!.

!bat .11111&1' mcrpholopoal w.r1atian8 OCO\11' wh. 'f'ibr108 an nbjened '0

the effect of ..nail! apat. baa beea reported by Oc:rd. (39). BT IFOW!DI' Yl'brlOi

1Jl the pre••Doe or 0.'-1.' per oent 117oiDe, the author caa1cl produce noll_,

eJMrioal ud 09&1 toru, ad bT ad411t1 gluooae or other 1Iahi'b1t0L'7 nb.......
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·,-
.-h u ""01, ""'.0-..010 acld or .1101_, he cCMld preftllt the t..'1•.

ot· n.ll I_Glut. t ....· Aa ill rastnNUaa, .tJ1d.ea1 lIOI1Jbo1eg1oa1 t ...

.. '- o'b'U.lud lIT eu1tUPiDI the YilJrioe in the treHD- of "-1a 8&1,., noll

.. LtC1 (10) •

• -J1ho101ie&1 chaaIe..... the 'phqe retrae\G17 raM.ot chol.... nbriOll

haft .... report,ed "" ..~ of v.k !hu 4'lIeNl1e ('5)"'1"" 00000-

....111a17 ad efta 000_ t ... _ ted Yibri. vldoh ven nrroad"
, , -

bJ' a -peale (56), ill -' at tbe __ the acna1 ."'01017 va. ft.,.- ...
fphqe __ .1i.'." (26) 'tNt ill ....b .... ttDd 1I1l'U.tl_ la ""olGlJ' toot

pla_. 1111"" 'fItaeaeal ('19) • ....-t ~kab1ew.riats.•• ill .1.. ..s aha,.

fit .tbrl. nbJeeted ",0 \h. aalc:a of 'phqe with .1Ilu1taa... alteraticu 1a~

~'--.1~. Peft11ar a1InIte lftUl'Ile. vere d-eutra'Hcl 11l the later!•.

of the altered bIurMria ... ,he .uthor ....ted tha'\ th....oa14 be the ....terio­

--.. ,..rUd... .0 _h ellup. are ct••or1bed ill 't'ibr1oe treated ~\h J_

•
t7Jd.-.l17 \1I.e nrt•• 001ca1•• at '.oh91..... apr in """7 tf1tlrlloar. are' ,

road, rep1ar, 0.'·1 _ ill 81.. vith, oatn.1 maolel. arpa. aN thiB ud \he

..... _tlre. Ia tort,,..etpt lieure, the oo1eal., are 1-2 11m 111 al••,r'"

411..... Uld .1lpt17 opance. '1'.,- 'iIfi.7 be .i~_ rrvtall-;'l1ow 01' blue 1""
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III old nlttaN8 the oolGl1•• are lara- 1. II••, tidok, opaqu. ud with d_

_ t•••

Cca1-.1a1 .c11••0I1&\1.. aaaD€ 1...-4.... ... other rilri. oenr. Nll411T

.. b S&1mcae]la. &lid 1• ..-l1J' ....tat.. vith ...olGli~ ftU, u·
1924, ._118. (108) ..ill.. ll-fC'4'U orr. heao1T'1o aDd o!Jtio aVaiu of

y••o1.... '" p1&t.1Dc oat. eld 'broth nlb.rel. !he R-.r1aDt .. toad to

..ldiate.~..~ 1a "'101011-.1 ealt sol.tca Ud ooald be dUt....tlated

tit. ,he s.t... .." tt. oult1lral oharanerltrU.., aal...u.ld.llVad \y o..pl_t

ttzat:l.ca teatl. .!he _ootrh "n--vu .... path..l0 thaa Ita roach 'ftrrla1lt. Ia

1926, Balt.. (,)cU.••OI1&tM culture, of Ylbrtoa !ato three "'8' (1) "10M.
o1r-.al.., VPt otoole••'v!th a oe.V&1 .od1a1e, aad thi..... edpJ (2) vhlh

rbIed, tne ot oele at. a 4 ad a 'hiD t1an barderiDI ,0De '
... (J' ....., r , laem1.pher~a1 tJ'Plt ,01 eo1Cm•• with reruIar ..rta~.. !h...

eol.t•• do .ot -'0'17 CarNS'" to tbe Ua1 s-R trustonat!... !be a01'pbolOl7

of YSbrioa 1Ja all three 'val aot alWNd .ee" tlat ill opaqueoolCll1•• tb. orpnl_

..........I1e.

Bnaalft obups have ... reperied 111 CNltun.l ad other Jit1'8101opoal

oharao\erilU.. of ft.i. aad other OJipIdau b;r n'bjeot1D&' th_ to the anl. ot

_peeino ' ..... lIIIld. nitabl. aper1ma'-1 o~ltl... Upall apr Jdxed 001aa1'••
" ~ I'

ot ...... ad baner1a of YfIrT ht«h rastatu.. are uual1l' ~1, 'ria.GIlI ad of

11. 11l srewth (,,). Gratia aacl J-.1D (49) vork1Jtl v1th ...... Vea\eel ftaJbT­

looood .... a..·• to oolcai.s ~, were \!dolt ad opaq., others, di...t8 ,like .

, nlture. of ave"....I, ... rich ia pipent, oUMIr. pear, .caepev with a

hca...ou crwt.h 1. 'broUl,ot1lere .... a ."!Md. A nra1II tho tr.,Wd 111 a

nate of .,tl" .. lat.." re.l.tan.e ahon a 108. in aald1Jabl~lt7with ape.in.
aU.... H....r, after a ..n.. f4 pa• .,.. the aalutS.-.bl11t7 1. Natored·

(",. ,8"." ad Cluoa (9) haft _ova ,bat a r ••lstant B.ooU aVaiD 40el aot



prcdaoe the olIUp III oo1or of -val red, ~t it 1. 1••• readi:q pbarooyt,ond

tbul a 8.0611 of _ nonal .'ta1D &Del Utat it_ tirule_ tor laborattrT aa18&b

1. hlp_. S1Id.1ar iaorae. 1ft Yirulenoe, .... ree1nut atn1Da otShiul1a

'"P, •• been ct tnted b7 DanaaD (22) ill 1921. D'Bere11e (57), howner,
,

81du ,hat d....... ill acrl11t1Dabillt7 aDd 11l~'. in Yiru1enoe are Do\

a'bao1uM rul•• in noh re,ietaat atralu. 1fe toad that sene of the 'pbap.
ret;raotOl'J' ra... or P,M,tl. were ocap1et.1T •.truleat to ..d_l, aDd INIg••'.

that 1....... 1. ~1_.. at aD crpD!_ 11 related. toa ct..,._M4 _tatica

inth. baoUrial .11 ct. to uti. or 'phap, but doel Ilo\ alva,.. happell,

!bat nob ohaDpl vroacllt uDder \he ••'lea ot a lpecitia 'phap ~ at

tiM. 10 d••p al to briq about ocap1.t. a1\erat1ca In the charaotera at aJl

orprd._, baa 'beeD d.__trated b7 Bd.t aad. Cl... '(8), d'BereU. (57), Gratia

(~), '.jl1a (27) aad O\herl. Bordet aDd C1uoa noted tirlt true _~tlcu in

_oSerial oulture. due to 'phap aoUOD. D'BereU. tound that tranaautatiaa of

B,ool1 iDto B......... II1pt coeur UIlder 81a1lar oir_taD••• and, that noh

..tants weN ultrapare va. ahClW later 'br Gratia. DarlDc the "tuna of p111r1ae

tr_ Mee.. whil. they vere quarantlD8d at the 1aaaretto at 'tar, c! 'Herell.

(100.01t.) ilolated trCII the .too1. ot CD. at tbe.. p11sr1Ju vith no qaptca

ot eholen, a Yibrl0 vldoh ..glatl_ted with ,.tho1,", anti........ B...,..I',

after a t1M ~ .\0018 ~ed .aal7 DOIl-ag,lutlDatinr ribrloe ancI ....,-llT
the•• a~.o dl_~ tr_ \he teo... Upcm tiret leolat108 the ."luti_bl.

ftN1Il ... l7aed bT oholera ')isap vh11e inaaluU-.bl. n'bri. ieolated at •

1&t..- daM were pert.ot,17 retractOl'1 to tt. aoti••

Vi_ico ata'bility due to aniea at tpbap baa heen studied in the

1&b""\017 bT a .-ber ot vorkers. Deal1DIJ with V.ehol..e, vhioh baa ..

op\iJI\a ii_perature ad a pH tor powth 811dlar to that of tpbap- partiole,

d'."11. tCNDd it dlttinl\ to P' re.iat.aat stra1a8 bT ftJ7iJtl the.e tanora.

Ile obIenecl • rapid 11'_18 ot'ri'bl'!oe vb. treated v1th~ a ..1ru1_t t)isap ra••
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H........, .,ul.,a VM.k ...... UlCI pa4a11T iD.....iBc Ita rirale.oe h. eoal4.
obtata .baiu, athr noh teD JIU...., whioll weN Heiatamt to .08' YinleD\

ra... of ....... (65).

IB 1"0' A.he~hOl' ., al. ('>.' 4NOribed. thNe NOM of 'plaap &CIUDI •
I

41tt....' cr-.. or cholera Yi'br1011. 'lne 1. qat_ .oU.., ,..ocIuoll11

l7ela1Ja le•• ,baa. tvo hoar.. Ifwl. pr..... vaa aot t and •• toll'"

'" a1NDdut ••0-817 growth reaiataat .0 17Pe A 'ltd. 'ra.. at.eked the

8UO\1l el_llt. aa4 .~ ,the roach, .a ,WI1!7 _table, I_iDa It. Y1nle.. vtthla,

• WI1!7 ahart't1M, .«aniMa vtth1Jl tev dq8. 17Pe B.- Mu1lll1J'81. or orp.D1_

la , .... hoarl toU~_ 'bT MCancIarT ,rowtb resia'-nt to VPe B'""" ...are

.table~ tn- J. tphap, te." 1'. acrtlri\7 tar anwe.l .catha~ &Ow.! both

CD aaoo\h aad rough., eultun.. 'lne C.- Slow a.'iDe, ••ldCli PHd-eel U7 ~1.

ill ..... a halt h~e. ft1. race ..... to kill 'f'1'br101 with.." procta.o1.. ..,.

rtalble ].yale. The re81e'taDt. ribri. IN" .10.17 vhea plated ca a....... All ra_

of YlbrlO11 _00\11 ad roqta wen at"" • thie tne. 1...ger, .l•••hew'•

......tl. vu a\eDdecl 'b7 hia dl..oMr, or more and aore _GOth re81.tu\ eUa1u.

Tbu 1J'l hi, later repart., he d••ori•• r... 11'011" of'ribrioe &Dd1D a ".eq'tlellt

. repart ..tiona sis pt.,. of rlbrioe at _GOth oharacter vh1oh' Wft' reelatut to

hi. tn- A ....... lao (100) nat•• that vith1ll optima .l1Jd.t.8 17ei, bT '1Pt .l

cb.lea 'baeterl~ophap 1......oed bJ' 1.....181 aolc11V aDd that of t". B br

In...._ a1kal1111',.. lie 0..,1114•• "-, •••\11l1MC1 al.tea.. 111 aD .old. ..1_

.......,. II, III, aDd IV woald' aU ..cae ',rau., I,' In other words l7Mb1e •

oho1ea baoteriophap 01'111_1 t". A of A••ahow.

Ptlfther .twll•• of nbri08n1tjMttd to the anleD ot t,..,.. A,B aDd C 'phap

WH oarrled • bT Yuc and Whl_ (]36) In 1934. CaapariJla the ultrap1H .~.

With -'heir '''''',-.1_t., the authors eoa1d .~ show aD7 q1aIltltatlft ••roloc1oa1

.odit1.'lea dltter"'la\iIII B aDd C tpba,p H.Istu' nft1u he. ultra....

JlllftDU. 8.....1', tne'.l re.latan' rGQIh ra... aIlI'D1teci the pueral eharaeteN
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et olas.teal r ...... a. db..... In the Sala..l1aa. !he a.til..s, ttanbera...,

d.ser1be • _ber or ftlt..1l7 -ootb "'" t"..' .....I.taut eua1Ja. of Y'th9ltru

. \hat veN pre...b~ i.olated .trca patle\. la the ••ted ooaditlca. !hu,tne J.

'pbap naiatut .tNiBS Jlipt 'be either 8MO'Ul or roucll, ill the lAtter ....

r.I'.dlll l ...o1..... \be dl.appearuoe or a I1tm-prote1ll aDd probablT -.rbobldrate

ecataiD1Dl n.tanoe which tarrdahe. the characteristio, O-reoeptar ot the eaooth

taN ad that a .... acn-protebl 'but Mollaehe poettift iftlbate_ ..-eateat 'bd

_Ited 1D the noeth orprd_ repla... ba the roagh vibrio theloa't _GOth faetar

ad 'beCCll8, 'the ohara~lst10 rOQlh re."w.

III 1"', Maria. (86), -.rl.1DI \he ren1t. at 'pbap aotlOli • _-P'~b1e

ad retNotor:rarpDi_, ata",. that ... 'pbq. lpe aDd oaaplet.17 de.trOT

baoterta, others lataoe a "slnu. In it and alter It. character to a rnater

e 1M......., nill "her. 11.... 18 Qllbioels with or rather ill the bacteria

vithont, alteriq the Pl7ei.l udblo1or1oal charaeten at the baneria. Noris.

tarther ola!u that .-.rea. oClltd.aticu or 'pbaee t7P8. _n 'be -.4.,~.. WO

.... tne. at • t1M aDel that the actton or· nch ocabiD&tlOlls are, tNqu..nl,­

dittereDt tre. the uti. or the iJl41:r1d-.l OCDpqlleftt. of the cca'biD&t1Cl1l. Ia &D

aperlJaftt he -d••ert•• ,n poe.fb1. ocabl_tlana or D1Jl. tne. -ot 'pbap.. SUoIl. ,

eGlbiaU•• w.. tested an ..GOth y.oboltrM pw ri•• to cbaDpl in aorpholocr,

001." ohara"..I.tl.s an ap.r, ,rawth In broth, ea1t stabiliV, aa1utll11ibl11tT

and t__ll1;atl.~otlC1U1. Var1.tlcaa were at ~1me. 80 protOund t!at tbe ren1t1.,

~ were quite 1DcI1atiDgUi.hable .e Yibr10e bT alIT .thed aft11ab1. aDd voa14

be "3ened 1n .,. -...:1.:'1011 of cultures Mde trcaeuppoaed eholea .'0018.
III 1"', WhiM (132) 4_11DI with tvo p-oape ot obaeners, .. tbat. 'Of

r..1ntta • L1a'. ('71), L1atan .t al. (:J' aDd the· other KaRu11 worker. • Tarl.'

Ud .A.1rG3a (113). (114), oritlo1aec1 the tbeaPT of YibrlG1l1.· Van.-t&biUt:r. 1M

Cal..,. warkers, b7 plaUaa' out oholva 8too18, were able to plok ott two eol.s...

(1) lul00a aoo\h-r1Y1Dr a \7P1_1 oulture ~Y'oh9ltru&lid (2) 1la.Dpca rfJllhl •
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- a r-eh deri...:,!... at oho1era nbrio ehadJaI DO ...olCllioal rel.:U,...hlp with

l'tanloen _ooUl. 1&ter, Iaqoca roachl cIi••oolated «1'Yift1 ri•• to 1t.aJIpcD l'oupz

which vaa 8..01011-117 dl.tl••' traa Iaqoca _-'h aDd It&aaoca rGlllhl.....'

Baaeoca rGlllh2 "poll dl••oe1atlmpn Baae- roac!a2a vh10h •• &1l 1Ilt.~1.t.e

-.via, 'bnvea _ootl1 apId 1"011I11 tOl'U' aDd t1all7 trail this a titth raoe ~

nowered whloh vas IdeJltloal with Ruroca _oo\h. Wblte, aft. _maSD« t.be..

nlare8 old...,. tbat Ita..,.. roughl &Dc! 1'tanI0Gl r ..~ were _OOUl ribrioe

,.•••1q, a -ooth PG11'_oolarlde o_pl_ uaa had BO camenl. with ela••l.1

~iDl ~ vi\h rGlllh No.a t4 Yibrloe. Purther, h. ar~. tbat al••~

_ooth &ad 1aDg0Clll raach were deriftd trem tvo dirt.." oolCll1•• th.ir ...tl.

relatlClll 1. a _tt.. at pIN "lea•.

!be Xa.1I11 ted 1:that dviDe a labarat0J7 nboult111'8 a waWl-

YlbPi..tl..t arirlal t • 11.14ec1 a ra..,.·Kohat nrNDt t ..01;17 811N1at:lDl

V'eho1erg oult'Q1'&117 ad ••rolog1oa117, aDd \bat thre. other nbrloa, V•.n.aJl

Il1km fit. IlaaburC, a _ter 'ribrl0 aDd • nbrio trca • hea1thJ' per8., all

dla'1an 1. '_II" 0-..1'01817 trca y,.hg1erat, ad. the __ draMt~o ohaqe

&tar1rc aerial aaue pu...... White nates that 11' noh IIlltatieu iDdeed oocarrecl

theT 414 ao • protatmd _tastrot*. Purtheraore, h. arp.e. that duriDI aou.

pa...... tatero.Nat iat.otloa of'ri'brioe trc:a tb. gat aoours, He e1alu of

ba:f'1D1 ob\&1aed a ataDt 'Yibrl0 trail the h-.rt or an aldM] whAm orpnl_ were

adJd.l.teNCl --117, after u lata perlt~l 1I13",1ca of a lethal d•• of

killed ou1\ure at y••".IapDC2!1.. Whit. tOUlld that the•• _taIlts Obtained trca .

the heart blood were Oaltu1_ted with '"'' anel .at. whether noh _taUau ..

"parted _ Kaeau1i .....r. were not due to the ~otl_ or"p'bap elm-iDaaoue

pu....~

ftaat· the ani_ c4 'phage em ...ptlbl. or retractCllT 'bacteria is mare or

1••• related to the utlpn10 struature or the baoteria 0.0-.4 '1. di......

at 1eaIth bT J3\1rftttt aDd Barnet et a1 (U), (12), (13), (14), (15) aad other••.

AooOl'd1D1 to Bunle~ MAteria :«*,•••,1., \b. _ .t1pn1o .tNo1;,," an

--~"
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-..pti'b1e t.o the _ IpbapJ e.,_, I,t.,*" B.R\erU14i', t.l 'JPtoid ... ~
1

I
buill_ of white cl1arrh_ of old•• ha... 1a e .. 0 (pOl7eaooJuar14. eaatalJdJal)j

-'..... "'" are .~.. dl••iJlilar.' All, Ilowenr, are _.1\1" to _. ra. or
tpbap vld.oh 1. vlthoa\ ••U. GIl .tft1Ba laokiq thia, UI,,!,,~ TIl. work of WId:"

(12') ad or rwul u4 Lud.'.laer (',), !taft .... l' olear that tile ...dtl.ttl'

of 10' aglutaticn rea"i_iIl the Sa1a..u... Ie .. to pol7eaoobarid. hapMae.

&wi thatv!'Ul ebaaP to the a-t.., \he cdIara.terl.U. s-rb~rate bapMM 1_

....1'... 1.to or repl.... '" .. lDaDo1oet-1l7 41.t1ae\ R--.rbolJldrate. .,..

1011-.1 decluot,lca theeton Ie \hat tpllap .,.~tiol'7, 11b .."1'boc!7 .,.o!t1alt7,

1. prt-.r1q .eten1Mcl 'bT the .bilit,.. ot'pbap pariicl•• to 'be a...bat to ,.

oarbcbtdrate aolen1•• the baet..ul 8Urtac.. Bun1e', -!Dc baner1a1 end.

enraetl, ",. allGtd.J11 apr 11'_ lIuWria to a.'~. 111 -te17 .0111t-1(11. r. wo

.... a' ". e., .. a'b1e 1a oerta1a .... \0 1Dh1blt the &Oti_ of tpbap •

o.rprd_. Be calcluded that 'pbape which 11M • Ii.... nralJl are i_eUftted, .

.b7 -'ran. haa that 1IVa1Jl. ftu the 4...10,...t or reai.1Iaaoe la a parilou1ar

.'"-iD of .o"ria 1a alaoat all lu1laaoe. a••oeiated with a loae of tb••arN'~·

I., 'pbapl_.tlw.tl. propert~ ot the atraet. 811dlar aper1MDt. haft 'bMa

repcriect b7 Le'f'1.e &ad Fri••h (68).

A 110ft h7P0the\l-.l _plaatlC1l a'bad tpbap ade."l... the bao'Mr1al

8Urtaoe hal 'bMa .....aed • .bdrevel .. Eltord (,). The aut.hor. ngp.t ~,

the tpbap pari101. 8Urta.. 1e;.0II&10 or tvo atltl••, -17 AO (utlpaie

_,..,,) .. Be. (ban..ul a_,.Rt). 'the tirat 1. r••,.slbl. tor the

...olep~ epeaitlo1t7 aDd the 0Dd poiDt or attaehaeDt to ".

Ibl. baohria and deteaiHs, the reel.taa~ £rCltlp otthe Ipbap. With the tIII1•

.or \he utib0d7 ",0 the toraer ot the two eatltl.. (Ae), • prccr••s1" biookiDe of

the ...eDt ••t eo..., .....Jl".l17 reDCler1Dlit i_possible tor the ...... to-.b

epee1tl0 ••taet· with aa4 11M til. euo.;-ibl. baeter1a. Buraet turiher .......

that after the adearptlca at 'pbap pari101••• the 'baeter1al anart... oca~
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(P.I.A•••..... iDh1bitinc _'), then apt 'be o_,:let. bioUap of the Be.
......" of the ...... nrta.. ad the 'PhaP panicl.. will be totall7 __b1.

to initiate 1rwia.

The ~ial nrta_ e.,..t. Na,..!1tle t_ •....,. ad...ptlce dirt.

abarp1J' 1a S .... R ..-riats or the _ 'baeter1a1 strain aaI thi. clUtenaae 1.

nn.eetecl 1Ia tJae .orN.peatiltl .......!Jah1'b1t1D1 a.tinv, 1nd 1. both ,..•••

there 1. &1'0 a 0__ .1__t rela"" to \boa. tpbap. whioh lTae both .•ofth

ad rGIIblfaa- vitia ..-1 actin. (41). !INa .. atlaS .... d.atr01'8 all tM

•....,. 1Dh1blU1l1 adin_l.. or a hcaolOlou S-edrae' boludl., thoa. ap1ut

, 'pbapa, aet1Jal eqall7 .. ,S aDd a wriaat. bat doe. not d••trOT the•• anintl••

of the corre.peati., a..van. ~, it .. S-a'ba1Jl re.i.taut to a tphap

1ft the S aDd a twa ... 1.....ted lato R-t... bT the ... or antl-S ...., tbe

ftr1aa': 1. ,t111 'pI8!tl~N.l......' to the e_ 'pbap due to the c_.
ocapoa8llt pr••ent 1Jl both S Uld B baner1a1 nrta... and Gtraot••

V.riatlc.a i" 41rt..." pM", of adinti•• or oho1eraribrioe han beea

prorlued br treatbal eaoo\h ar rCllDlb sVal.e with \heir haaolerou anti.....

Radab (89), ill 1920, aa4 ~auh1 (13') la 1921, oNerred 1088 of aalut1Jabl11t7

JD 'ribrioa II'CMl ia bcaolOlou .r1a. Partheraore, 1__01 toad that ..lut1D­

.billt,. of dbrioe clbdJdahecl after 'heir 1atroduotlCD iD1;o the aliaeDtal7 Van -t4

& cholera s-nm•••'-1. 0071e (43) ill 19'2, laOO'll1ated .D ditte"nt ,traiDI of

y••'l.., bat. PI"" _ter oaatdJd.q 10 per _t 1-.. etma aDd after '7-8
,

aoh ,........ roark n ... were obtalMd vb10h .howed ea1T 811gb' GrOS...1.,1_\1.

with ..nil aatlaera, were Mill.', poeltl..., .hwed aal\ acglutl118:ti. 'bat ....

. •~ d1tt.-.a\bioo~-.l17 tr. the paret aValDud WftN 1lc:e-h_olytl0. ~ 1934,

WhiM (121) .-.14 pr..... r-eh wriaat. of !.uol.... ..,. tr.tinc aaooth ,Vatu

vith haao1ocDU O4Jatlaera til pr•••_ or e_pl_nt. The rac•• obta1D.ed ...

1Jadi8tiJllul.bable tr_ R-rue. prcdUMd .s a reeul\ of nbjectJ.q amooth dra1u

to the aO'''111 or t1'Pe A tpbap u4 .... v1thoa.\ fto_plieD realatant to thi••,.....
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hr\her ~UJII the ll-raoea with h.o1 Jl-O-U~i .,., ra... were obta1JltMl

vh10h .1I1:au.-.~ t ..ltq with the at1 prepared 1M' .oath .. rcnaP .,rat...
S1lOh a ... ~.... ,.,..., tailed to red.. the \iter of rt--alu\iDa'iDI ..,.

1Ia abe..,,1_ tena, theap \he l-nbrioe ahautecl th..... or the ft_ wriUlt.

It appears tha\ this MV 1. a ftriaDt or thea1reacl:r d.,.era~. ll-ribriOl.

. WhiM d•••l,*, tfllr aueh PI of R....ar1all\. whioh oould 'be 4iat1qulahecl

:l--.olog1-.l17 (129) ~

Heft noau,-, 1'Ul.S& (93) ...1»1. \0 obtain reap ft'riaat. of V,'hol ..,

"', lIlo~para"i.. -atebr1Jl· !Jl a c__tRUe-. of 1.5000111 the autrt.' apr.

Aaaocd.a\. with s-a ~., pl....pId.. tcnaa appeared 1. the oul'...... of

,be 1'&_ .... _....ne, MilUaa·. poeiU... eM _l1l\i_ted tee"17 v1~ _OOUl

un1.... 1Jd. 1. tII11 ti1ift vith,raaP &D'ti••rD. Is all .... hOlfeftl', the

bi~oa1&Ottnti•• aDd other t .....tlea reuUau "... aft ....1...11' .ttHted.

ft.e 1lner...·t7 ot serolG11eal read!.. ot eho1era YlbriOll haa 'baa a.".
"or ~\ ocatronrq ill the paa\. TJtat bao\er1& coald 'be &lC1.t1Jl:&Wd ill ........

of h.olOSau &I1tl.....a tira' d......tedbT ClPt1ber and,D\t'rhaa <n) 1a 1896

&lid •• app1i.tor 14.Un.U. parpoa•• 'b7 Aohudl aad Beua•• (2) ad lell.

and QoUehliob (64). Bet... the wart at Me1Jdke, ,Jatt. and n~DI (81). it ...

...-cI tM.\ Y,.,'", we t-01otri-.l17 hca.cpaeau. the adhore, hORNS',
-

1Ja 1906 d._.t...,.. ~o1011-1 -"Paape ill th... o.rpJd._ tIT ..,g11lt1Jda,'
,

aba~l_ \en.. PollowtDl th_, il1 1911lrau, .....ohm1d' aDd. zta (65)

...... dittereDc•• 1D aglutlD&b111t7 -me dittereDt .Va1Jl8 t:I Y.eho1.....

laMahl-. (62), d_cuUa'-d the .te\a.. of two eerolOli-.l .,.e 41tt..• '

-'1a~ br aal1ltJ.Jda abeo.rp\lC1l ten.. !he tl.e' of hi. t",.••_ Isolated 111
\ .

lapall duriftl .. epld.-1o of aholera ~ deeipa"e4 .e tJ.~. • 1911 aa4 we

later Mrmed a. tbe '.111-1t tn-- 'the .eed va. reeGNNd from •. _paNd1•

... ill , ...~ aDd .... ·'....1..-1911'ud later \enedu the tVarhat. ..,,7P8.

'At preetm't th. are knOWD a. the taba ad Op._ \nee N.,"~i....l.1'. Sb!1d
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.eba....'i...a to the. \J'pe. vere ... 1&'- ""!akq1 (1913), Salto ... !&tali

. .

(1914), Ok (1914,191'7' ... lakat. (1920). '* .l third ...olG11-.1 'n-wa .....

.~ lobHht (88) ill 1923 wb10h •• d.al.-'.. b7 h1a u the. 'hMraectl••' or ~.

'ld.clcI1.' ' ''' Uldi. aw trequat~ retWNd to a. the Biko31a tne. Aa aU...

,...paN4 &pill.' \hi. '''' ."l.'bated. botJl of \he tf.'JftMr \J'pea. ..

Sal.... ('7) 1Ji'1926 all... \hat ye"'en, Uh. "her ..11. _crtuia ••tal..

a hM.t labile, 100841 tloecu1atilll ftap11ar or 'B' aD's.c- .. a heat aUbI.,

....'.r &I,lutiutl., '0' atl1ft 1D the borI7 of aGtl1. aad ....etile ra_.
111... (109) rCftIIMI tbat the '0' ..U_ of .01.... 'ribrio .e ape.ift. tor \he

cr., vh11., the 'B' at1pD •• eband with • Baber or oUter Yibrl. tr. _MIt

or fit.....o1eN1..... aDd .....te4 \he. 11M of '0' anti_... t. it.titl.'i.

par..... 1h1l3a (4) lJa 1939 reported tbat "., per _t of nell 'ribrlat .,......

. .. tB' ..tipa parUa1l7 .. o_pl'.17 1••ti-.1 vith that of I.ppltrt'. S:bd.1u

obaft!'!'&tteatl ..... been -.cI. 'b;r a .-be or otherv..kere INch a. 'WooD .(1),

QaIIar en), Wh1t. (126) •. R~er the ••t a_ple'. work (8 \hi. 11•• hu~

earr1ed ca bJ' Gardner u4 VeakatNt (,,) 18 1"'. IT ""Idlll 101 N •• of dbri.

'th. authora oODol.... that eholen poap fIl Ylbrioa ha.... a:la11ar 'bloeh.tea1 re­

ani_ ad ••ta1a a oc.a. 'S' uti.... ~ the bul.ot aallltlaU....O\l..,

utili 0-.... Ul! ted _,..1.. or .p.Jd_, thIT cltY14td 1;he 'rlbrioa ·lDU
I

a1x cr-,.. Gr., I, o.tdDl., all the .1lADcIar4 .took nl,..... of cholera nbri_,
eV&1u 1.o1atedtr_ typi-.l .... at oholeN aDd ..., E1J1'or-Yibrioe. !he ran­
eho1era, oholera like rlbriOi aDd _her BlJfar 'ri'brioe were plated ill the _her

tift ...,.. 'lb. a..tlur. ..t. that a Vu.t oholera drat. .hOtlld be IIC1l-h_o17'lo·

.. ag.lu",l.bl. vitil 0 ptaapI ...U .....

Wldle atwli•• ot Ta710l" ., al. (116) shaw that olaa8i_l ohol_ra 'Y1brio ta11a
. ~

I

l

,
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!.IItv1ah1l' 1a 0 ...-pI, 78t the 1ft". ot· ••...,'l\lt.J.-bl. Yi'brioa b ...

diarrheal 411_•• aDd _.ai,..l1l'ia 'rae •••• of 01101... Ha1u .• ,._1_.
'lbu OardDer and WId.\e ()6) po!at ., tbat ta the rlbrioe leolatAMI

hell paU.ts ." '- rOllh aDd 1aal11\!abl. or that, .. ,.,.1. (100.01'.)

~., ••"o1ea dbr10e ..,. or ..,. ... be •••ocd.ate4 nth diarrheal 41_•••

PartheNoN, noh 1ua11ltlable Y1bri08 tAn 40 Dot taU 1Ja ..,. .. of the

1N'lP8 d••~.. ..". OardDer aDd VnkaVaua. Thu, 'q1.. toad tha\ of 558

1M1,l1ltl-.1.tl. .'raiu/ ot ribrioe 1.ola;\ed b IDd1a, ·57 .q ooale! be e1u.lt1..

. 1D 0 p •• II-VI, 254 'bel-eeeJ \0 '1 ~~ 4.ft......01011_1 ...-,. ad the

r ••,5DC1w ooa14 aot be ola'8ilied. S1a11ar Nault. _ft beea reporiecl "" Men_

u! Moohtar (82) ill hder1ucJ. ran ladl•••.

The bloohea1_1 a\rue'... or the dlrlc. haa beea nud1_ en...ift17 ..".

uac. U4 Id. oo-varke. ("), (IS). Aft_ trabJen1Dl 'f'Vi_ atn.1D. at ribrt.

to ...11.. a..-t-.l aal.1'ala, t1t.. a1l\ltore clltt_.Uated "lINe 'ne' or ,,..ltt.
arbohldrat..aacI 'wo pl'Ote1De 1Jloarpan.t.ed :1Ilth. Qt1pJa1o nruottIH ot th_

arprd.,a. Val 111 the•• e.t-.l'oca,..'a .. hul. t. elanltioatka theT pIa'"

the 'Yl'br1. l.to .is -.iJl pou:pa. Or_pe .. I.- In.l.....GIIt at the ribrloe 1.ola..

trCII •••• or 011111-.1 chol.... oouini. of plan_, al4oblado add aDd

.. prot,eb:l. tODd .q 1Jl ,be aal11tiDatlJtl 'f'IbrlO1. Gr.p III~, hol.e. the

......llttl_tiJII vater Yibrioe cOIlelni. ot·~b1Jl08., ... aldoblCDio add

and ,.ot.~ t ... ill the -.-aul1lUJatiDI strata. Groupe II, IV,V, &lid VI,­

IDol". Rucoca r~ .. aberna' atraill (BlarahII) 'both ._taWIII g],110...- ,
a. oarbellJdrat., aD!. other wriaat••

The t-olCWia1 ohap....oda"" -dtJa S-R w,r:latica. or vibr1.oe law

'bMa atu41. at l-'h bT Vbit. aacl otheN. III 19)4, ~t. (128) obtai.....

••1441.01101 extran tr.... oult... at y.gho1tD1.• 'Mro1oc1eal17 aoti_ ud
~

.~r..17 ..tipl'd.• nbe\aD.. n"'U" Q-nbatan••• of sala..11a.. ftd•

..'1.- we .epanted 1Jlto two tran1_(eq u4 Q2) bo\h apparentl7 or pro\e1a
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S.il _tun, l'eacl1q redl••olYed in aeld-aloohol ad alike the Q-nbata.. of

8almGD811a. vereso1uble ill .eutral vater. The first .. ctelltrOJ1Ml bJ' \rJpelJl

and pepd..Jl '*" the ...cad va. r..ietant \0 the act1ca ot tJ7peln. Th.~

..... DO ,Nolpitatlcm vi~ -.rbo\vdr&te-solule.speoit1c subetaDa.. or the "f'i~.

'bat 'bad a detiait. aalu\iutlq aaUca em the living orp.D1_18; .,.eta ]],. _

1l aaci p n1ture.~ VibriOli heated at 100°0. In ea11De lIWIp8Dsiaa an1dl_'"
11l a p.ralls'" ,..-.1' &Del ottCtll to a hip tl\er with the utl..- of Q-prote1u

of the oholera dbric.. the anti.... ot tlw ~ nbdu. of ea.ooth y,'h'"

.....a to potts••• aglut1rlat11l1 ,propertie. ac!ditic-.l' to thoe. of atl-Q], ....

..U~ I._r., rather aor. spealtio aDd poeeib17 ~1a\ed to CHo-re.epton.

The poqaaocbarld. portlOJlot chole. nbri08 baa been turiher .tudl. ""

Whiu (130), (131) 1a 1916. H. 4_.etrate4 that _oeth allo1... .tbrioe ,.....

ttJtJr ••ro1cwl-l1T ao\l.. polTaacoharid•• ar aGl-pro\eln' -.rbdIJdrate oc:ata1n1Jll

receptor. which h. terme4 Oa,Cb,C7 aDd Cd. Of the•• Ca, the' 4.term1aallt of _ooth

t1P8 epeolticit7, 1. 1eat 1ft'roaghen1Dg 8p081ng Cb, the ohararier1.tt, raach

po~ocharld.. On 4.p-adatlc. to \he ,.tara Cb cll_ppeare "" e,. u4 Ott oea.
, ,

la· whole or ill pan to MaT vibr10s relaiD. On 41p.t1. fJt ribrioe v1\h papUa

in a' .1ip\17 a.14 ae4i_, Ca and e,. are brqlght ate .oldi. whil. Cb &lid Cd

are aot, 'but __y M liberated !rca the re.ic!~e with alkali.

WhiM, (134) GIla later date, desoribed an 1Ddepenct.nt '''' or w.r!a'~.

oharaneriaec:l 1Jl the "los. racee ot v1br1oe. 'th."COM etralne of S,1l ad P

ftr1ant. contain aa o-antlC. that i. caacm to _.beIt, or ptOGP A and n'brlc.

of other'croupe. He olaiu that the rugose p-ovth habit or dbr:loe baa ftO

oorm.ott_ with roughnes. ad tbat 1t aJ" be •••-.4 'b7 S and R ra... aUk••

Suoh raoea vb. NYer\ to Sor8 u.-1 lI'owth babits ot .tbri08, "tun to \he S or'

a c0Dd1t1~ tr.'vh1oh the7 wre 4elftd. Rvcoa. oondit!CIl i, due to aNN\I_

bT the oulture of a 181&'\18" lntra-oellu1ar substance or a t.t1Jd.te -pNl. (133).

"1#' c
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... 8, R uad ,-rtII- oulbr.. of olleal... ua4 U-t'or Ylbri. theN .,. be

isolated 1D relaUft1T 1arp UOIDlts ot aOfBIOft !l~-pre\.1Jl CHO OOfttaiD1Jll

hapUae a._' tr. til! lacOlUlpi.... 1. aca...,.. nlt...a. , .........tan_

~n "" p:-eeiplta\lC1l !aldp dl1uti.. with ..us.. ot rago•• nltve••

~ the "I•• utlboell•• or 0 11'-' I nbl'i.. qgldbau "1- .....

of oerta1. 'ribrloa 'belaac1J:tr to o\her cr-,. deft.... Gardner .... V....,~

~ rive 1M e1p1tatiCll reao\lcu with their racoa. hapMaee. S1loll r\IfOM

wriat lopecl • ]arion 11... qar ptOWJl at 4200. hualao ..... r.""
\

bT Sk1JIIl (no).

'1'he aDt1pJlie -t0lWl1a or oh~.. rlbrioa haa ...... _t". of o"i~..bl.

di._d.. •...hi (88) .... the ...tlpJdo tOlWl1a AI to ~ Ira_ VPe, A(I)1

\0 the R1lroj1-. VPe ad BI '0 the otca- t".. RellMtr1 ("), ill 1"5, .odltJiD1

.titI.eb1 t
• tOlWl1a pw AI,UX ad Bal to ~e 'hree ''''•. ".'"'"....17. rurther

..-..u•• '" Scdaol'-a (105) ......t. t.t eho1era nbr1ot1~ be 41n4e4 1Dto two

. -.1a ...olor1-.l p'OtIPI til' or.a absorpt1. tena. OM ~CDtain1JaC .. uUpalo

fadar 1 and '\he other a taner B. Fa"'. 1 is 0... to 'both pollPi _4 'both

P'~ bay. be.. i.olated in the p1aoe vithOlltt .. :lDd1.~lCD of pn4ad .

' ...-d1D1 to Sobol'.s the uti or y.tho1Rt. _.a1M "'0 &lCl.t!Jda A'· .

• t • A' aul.tiMt.. aU Gho1... atraille whil., B' 0D1J' CDe t~ of the s'\a1.aa.

leoatlT, Beron etal. (16), (1'7), ~~.. the ..U,erd. O-JX8eDU fit

y.uo1.lpJy, El-'l.. 'Yi'br1ee of 0 poup I aDd _al-01lolera Ylbrloeot 0 p'., 11-'1,

_ '0 the ocao1ualcm that the 0 pOll' I ribr1011 of GartIn_ aDd '~a\Nall an

~.e4 b7' tlMt ...__ ot • pt_, .,..itl. A-u\I,.·aDd t7PI .,"ltlo B

and C ants.c-••••000a'_ with the Ja,...•• ''''.. Ia aooardan.. with ... tiDdl...,

\he aaUpale 1..-1& AD 1. _ ...Ud to the Opva '11J8, .lO \0 the 1__ tn- u4

a....... that ABC ......paDCl. to the H11to3la type. t'ldrieen aatlpftle _.,...b
ue ctuoribed ill the YlbriOi "'_led, et vldch, t!leT ...14.. tin .e be1lll aler.

B••14., the \hree _tiaaecl, uti,ana •••!patted. •• D.. E eould .M .... \0
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..... JlW """'. AU the.. _j_ uUpa. d\h the .""'1. ot A are tamcl

ia other tn-I f4 0 pt.p o\her tha I, a4 _0 the .uthora 8U1pa' ubi a ..0-

8peoitiO ' ...tr.... t. 4laponi. pat,.... The,.- to ban tamcl 80 ~­

o1oc1-.l dl.t1JloU_ 'betVMll eho1..... and n"T. Yfbrioe of 0 ,""p I •

.' .....'1_ ~n1.. ot Yl'brioe ..... bMa atudled in detail .. lleibwl

(52) iD 19)4. After ".'.'" ", nnw ot Yibri.. oollened trea 4ittered

tn.tinti.., Belber1 tC'JIDMI tha\, &11 "'w aul.tlMble with cholera ..tl....,

vi\h t • ..."'i._, t ...., ,1...., ltm11..., _OM, ",Mr••, -.1\,..,

4extr1De, 1170..-, a14. u4 armit. viWJl 6-20 houri at ",ea. 'but It" arbiaOlle'

..,loe.; rbaa••, a4ct., chalot_, ••blto1, eaUd.a ad t.arbaM. Late &8141'7

(1ft 1••• ·that 8 4&78) .. ObM"''' !Jl 1.Aunoee, plad" aDd .l7eeriM. Vatae

eaocharOlle, arabia_ ••••1. two1aa.1tloaU.J he atri"" tlle

Yihli. late Ids ' t1..._pe. 0.., I, .,....JIII. Group I •.

' .....'1111 _oobarOile &Ild _OM~ ad arabi.OM, cho1 rea t.at poelUnJ

,iDol"•• 239 ."1,,,1II&t1111 aba1D. aarl2'1I1.....1uU.tial ••', of the la'",

wo ware para-ello1.. naiu lao1at.ed ill Eu'P' b7 MaUle,. t.... 1.o1aMd 'b7

DorenboOl ill El-!or aDd the re.' tr_ ..U_tl -.mten,-. typloa1 .,.P''' ~
oho1ea. Oraap 11.- t .....tl.. _.char.. 'but not _088 Ql' arabia.8, o~ol..

,.n poeltl", iDol••• cae aa1u'\1Datbl ....1D aacI 7' aaa-e.alllt,lutiDc --.

-ana the B....glu:U"''-1II .'raiD., .. vas U-rar, 'hree vee vater 'f'ibrloe aDd

the Nan tit. pa'l.t. vith t7Jd.oa1 oho1eft. .,."au. Gr.p I~I.- t....-tilll

",Mr••, arablDOIIe _. GrOll' IV.- t..-atlD1 .oohar•• arabiD_ bd

Dot _.... Gr., V.-t 'lns "OM,bat 80\ _o~. or arabllloe. aDll

Group VI.- aot tvaeatl111 ..,. ot th aprs. Chol.... rea 'eat va. ft.:'1'" 1ft

the last t",.. ...,. aDd iDoluded ot Yibrloe trea at_ ad trca ••-

ohol--. aaar.a. Thu He1'beq ooaol••• that a true abol....tral••heald t ....,

...Ghar.. aDd aDDose 'but Ilo\arablaoa••

I
j
~

I;'
".; .. ~

~'~
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III I"" C-.Jd...o et ~. (18), atudPDc 1;h. t....taU. 1'••',1.. of 107
I

n ....1_. 0••1..... that the nbriOll i.olated rrca Vue o11al.-l "'H' ~ _01...

and aa1v.uaat.ed nth O...\! lelliD lelberl'. ptoup I, llal 1U1D&t!Jal

lene tr. nob bel to II'-p I or pawp III Ute pa.ra-ohol tftdu

tailed 1;0 t , UlT ot tbe~ """1.111'011' VI-Be1~). 811111&1' o'b.~U"

_w !aTl.. n al. (U,) and P&ad1' ucI Mit.ft C.). !ba', a.. \.
Vlelr av- 'ft.rla'blUV, teraea.tlcmNUtlc:ma cCN1d' not be ..~ aa a WIllI' t.

'he e1aa.lt1.\l.ot dbrl. baa be. brOlllh\ 1.\0 Yin bT Merta. alii Moebtar

(82) &ad Ge.rdur aad V....... tJ,).
The haoqtl0 of 1'9h01_ bu aleo 'bMD a _tter of ....ad......,..

b lIlpcriut. 41aoonr, ad. b7 a.Hh1J.Oh (40) 111 1906 at the q~Uae

.tatl. a\ l1-Tor 'b7 110latl., a rllJrio tr_ dok aDd hea1~ pt1crlu whi.h ....

,14..'10&1 oult\1JllLl.l7 uad 1d.oohem-.l1T with that of y,po1_ .t ditt.... tr.

It 1. belq h_ol1tlc. The -..m.- vae t .... 1. the' aba._ .r ohol.a 1. \he .

"lice. &ad va. o••id.... t • •-.tiM aa a a.-path..l0 .,.01... De M (84),

(8'), Is....., ill 1938 reparted Ul l8pcriU' _,~ or 'cholera 1. the Cel 1D

whioh 11-1'or v1brlOll were 1.0~~ trca " patl_'I. .l 11ttle lat-:," LoI~ ,

(77) ocmtUucl the tiJlclbl. or 4e Moor. ot\a (90) ~ la 1939 ...5... the eel.be.

at.rata aacI toaDd ~t it va. 1••• heaoqu. tbaa tb. n-Tar atniD but otherv1.

aWlar to it. Be further bellend that y.cho1". ooalA lin ria. to a h_oq.1Jl
,

whioh vu often 1••• nabie tbaD that of o.18.a ri.brlo aDd ab••nt 1Ja~ dqe

o1cI broth culture. but eCN1d 'be dete0te4 .adeliDe blood to GIl. cla7 o1cl broth..
oultuNe.

JdPt show heao17tlc properti•• baa bMa d._.tn.ted bT a _ber ot vart•••

ftrrrtao (94) 1. 1933, .owed that oholea &lid oholera 11k. YibriOll wha eu1,-*,

1. alkali....1_ attaiM4 _ l~aed heaol7tl0 paver,~ .... iDteft..

alv08o-1Ddol. ~ot1C1l aDd shoved a er-ter aaluti_bl11t7, act tbat th_
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ct1aranen weN ........84 wit. the .p.D1.. WeN cnt1\'1Hd 1a .. a~l.IIiMl1_.

0.... (r7)' toaad that •••hilll the powth CIl apr .1.,.. 1Jt a aiJabna qaatt.

ot -.u.n. or "7 .,.,...tlal 'broth cultures 1ft __, !,'hpl." 11b the l1-ter

nbrlo, ."tala. "~1. propreri1•• and \ha\ thi. propreri7' ~o... aore appareat
,~ ,

vheD the orpa1_ .. 11''' ....er aerobic oClldlti... DOGNIlboe (24) ill 1'"

Fl'et... 12 strain. or cholera 'Yi'brtoa treeh17 isolated' trca tatal •••• ... t ...

tha' 24 hCllDr8 grMh or theee 0PpIli_ 1D broth. "eN 110t heaolJ'tl0 to '-'P ..u.
bat' 8 Ja.,.. paawth, of two thirde or the.traine had .eke4-'o1T\10 power to ...

..us. 11. "n~'e were oonfirmed Iv Foan!er (32) in 1940. n. ()O) 1. 1934

o1aiMd that a .rue· ehol.. Yibrl0 Jd.p.t.t1i&1n u.olJ'tio properti•• 11k. t.hat of

Il-Tar n'brl0,.ft~,1., .oj... ill a PYft hoat. Mon r...tl1j 1t baa ...~

'b7 »....'boa (2') ,hat 11-'1'or ribrl0 1. a aOtllt1ed \_4-.10 tne or the tne oho1..

ri'br1o ad -7 r ' to the .)dctB1, tn- UDder nit&bl. eoaU.tlau.

W1leVaer ello1 art•• ftul prm... ••.• thru. dir••' _tan vl\la. \

,..tla_ in the aou'....., 1ft l!lcnlbatlCl11 p81"lod or in -.rrier ...., OJ' that ·

tne epideuo nbrioe. after UlIcIerro1q a.tical ill _~•. utd beoad.DI adeteet­

able" D" oultuN.1 or aerolcgica1 _thode. NYen into tn-loal riruleDt t ...

""er auiubl. ocedl'len8, baa beau 1apcrtut epid.to1oe1c.1 )Jl'ob1- vl\h -ell

c.tuiJII "lulu. III 1913, Grell (45) nated that om-CIllo -.rriera harbor the

Ylbr108 la their ..11 bladder aad that ill three aa.t t4 .1.... .e.. ...s....cIa11T,

etholera 'ribrioa ven 4i8Conred 11lterJdttent171n the ."0018 tor a 1., per104 of

tt.. !¥o,...r. latter, OOtllter (42)· repar\e4 that 17 ca••• wt of 226 aut~l.

eh0we4 !,eholtry ill their bile. SWlar irrn8tip.'~0118b7 "caven ... lOhn•

. (21).h0we4 \bat 6'.~ .pnt. -,. of 8uch •••• harbor eholera 'tibrl.. ill their bil••

C...... aad.Mute '(20) tODd that lv' vhaWnr route the ch91e. Y1brio _t..

\hi balr. 1t t1D811,-r..h•• the valle ot the s-.n pt.

!hat Uut c....l'.e.t aarrier .... 1. ahort ud alike enter!. t ....... DO
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,.....en -.mer. -*lit 1ft. cllolera, haa _ ... lJ;r a ..-1Mr ot vwk..a.

V...kept &lid .......... (124) ill 191', __s 24' ot .0181'& !a 8laYClIda

and tcan4 'lsa" 80 per oat were tree ot 'd'bri0il at the tit iUD.... III 1916,·

Left (6'7) tcan4 Uaa\ the ."001. of·9' per .., of .... aDd 99 per ... of

oca."-. were tr.. of v1brtoa v1tlWl M ctq.. C•••il (19) report_ that Ylbrioe

aet-.l17 d1_PP'U' tr_ the .too1e ot ,..Uet. _ the ldath or t.tIl -7 after

I'MGtWT that the 1.,.n -.mer period .. 20 cIa7.~ t1a1aabOl (J4) 1r& 1916,

t , 1Jl a ..n•• of 89 ...., ..." !Jl 2-' ca•••, 'Vibrloa di_ppean4 fit.

\he .'801. 18 ,-8 ...,.., til t.he ._,,1_ til. wen toud tor 2-' weks. Serle'
"

4t\ al. (10'7) repart" a _H of a .t1" ~..... who vu~ Yibrioe " ..,.

after the NOGtWT- .latta (,,) tcan4 ,hat Malth7 -.rr:ler. 'WI\W.l11" .\Opped

,...1JaI nbrl. ill \heir t .... ,-5 4&78 after re0GtWT 1Itn l' per ..... of nell

_ •••tiJrMd to -.r'I7' til. -pal_ t. 6-12 078- Ore!, (,,) a.ted, that

tM lR~ ,.1., fJf a oarrt. nsse .. 44 .,... MteYlB (9'1) la 1913, repcrild

that • 300 •••• 1Ja IklJ' ill the J'8U' 1910-1911, tf1 per .., were tree of Yibri..

a' the .. ot a ••\It. Detre••1ae &ad au (2') toaM that the ....... at

n'br1. 18 the nool. of health7 -.rrier 1'81&'1"17 ..u aDd \ha\ the ""1.
of the carrier ••,... 1. 80 ........ ,baa 8 ..,... LlYi....to (76) 1a the _

,..ar tcan4 that oat of 9'1 .ee. abOa' !3per oat -...ried the vibr101 t. the

,..loc1 of 10-12 daT-, ab.t '79 per oent t~-13-41 4&)'11 aDd e1J' 2-' per ..... -.met,

tar a 1.,.. perioel, the l ....t pdt" ~ 1:Mtbl 48 4&,... S1Jdlar Nnlt. laft .....

re,..W .. lohobl. (104) ill 1'15. ~I (44) olte. the ••• of • _ who ...,.ri.. to .. ep1deal. of cholera 18 • 3an 18 clap after the 0IlII" or the 41.......

Parther lIrn.tlp.'icma haft bMa earr1ed ·CIl to 4""" qg1"tt s.q or ••-

..1..'1-.\1111 Ylbrt. 1Jl stool. of •••~ aDd -.mer., 1a w.'" veIl e1lleutleN

ill .twe with the i •• of ••tabU.hilll a pee.lbl••p1'''olCWlea1 rela\icaahlp

M\".. \h••• two pt_,. of Ylbri_. The Mault. are •.twat.,•. n. (29) t.a 19U.

Jlukie ael S"orer (78)ln 1916 &lid J.... Rl.-rdo (61) 1Jl 1920, "ft reponed __



of oJ:aolera 11k••1...., the .tooll of vh1eh .,. nlt.ure JieW.. -.l7 ••­

aal1lU.U.. Y1hrl.. III 1921, t_b and Mitra (U,) _JdMCI 1arp .-ber at ­

Itoo1 .,..t.ae trca '-1_ people b the end.1. &It-. or "'_'01, Beap1, 'bat t

ooa14 Dot detect U7 oarrlere. 1&\er (120) th4t7 repc:ried that 1. DO I_Wi..

wen the7 able to llolat....glut!.'!.., Ylbrioe 1Il the .too1. of .ither ftl'ftYOl'l

• or _._n earrlera ,. wek. after the ....at1. or Ul .p1d.m... .,tab ....

Mitra tanh.I', ••Md Uta, thq .ft~ .bl. to 1solate aa1..tiJati., Y1br1~

. trca vater. e.",·t_t.ecI with eho1.. 4.3". -.l7 24 haara after po11..tIGrl, after

thi. piriod the nbrlOil were ehup4 1..to .....rlutillaUltc t..... .looord1Dl to

the•• authar., 30 per _.t of tbe bllabltan'. ot the nd..s.. area or .l..101 an

-.rri.r. or ••..,.1uUM.t1llc ",lbrlCM1, lJat, there hal 'bMa ao .... ehol........

iJa ~e loaaUt7 ter • 1., period or t:IM,ud that the DClIl..,gln1Mt!·1tI '9'1..1_

lIad DO eftHt iIl1lamlls1Jac the popa1a'~_' HoaU" vheD the tne 4i...... 1\

!hat Y1brlOll1o tran_tab111tyle a poellble OCcnrNftO. 1JI nature dur1JII

.. AI fatal •• wer.

III 1930, J(haD (1O,) after 1tud71ar the earrl_ JrOb1. ot.oholera, e••1_.
tbat 95 per MIlt of aU .... Uld ._M.o\, were tree or Y1'brl~ within. t~t.

Be o1a1Ju that, j-l1. fit. the maber otYibrloeYo1ded 1Il tbe .too1l, It voul!!

Dot be .. __"aU-tica to _,. that • ourier II l' t1M. 1••• lat..tift .t.haJa the

,..'1.t. B. bell.... \bat tbe 11m,*, ,.....ph1.al cli.trlbniClll of eheleN II

widen•• agaiDat the u ...pt1. ttia~ Golva 1. ~prea4 'b7 suoll -.rr1erl. hnhen...

IhaD ...... that the laglutlDabl. Yibr10e clo Dot _use ep1c1..t••ho1era, .. _

ca1J' do 80 it theT P' ohaDpd lato aglutiable t0ft8 aad Wit 1. ctoa.Mtul it ,nob

• ohup u.ke. p1aoe at aU·. Be a.sene that the MId_ perlocl of 0U'l'J'1111 the

baglutiaaltl. Yibr!oe i ••180 YfII7' IhCJ1,IIUOh -.rr1... are tree ot nbrt. vtth1a

'-4 .catha. !1au, khan e(801at••, tbat the .pld_i.. or cholera .ar1.. trara ••'.1'
•••• and trail thoe. !D the lacubati.' pericd or 1. eonal....., 'bat Dot trara

t·· tuif



• 21 •

1ater'ep1cl-.ie ,.ned- ad that nob ........ ".1' oerta1. oODdIt.I_ u p'

....., IIiIh~ 11.... ri•• to eer1au .pitI-.l.. ct. novo. has Mea ....... '"

a ....... of vorkera. QaaId (91) la 1"', .tated that. th. reappearaaoe t4 eho1er&

., 8ha1tp1 durlJl1 tbe .-.r a1Pt. .ot 'be du to healt!17 auric-. aal that \tMt

Ylbrf.oe vere ,..81\)17 barb.... 1a ._ .a ,.n uUCMl nltaral re oir.....

the .pid.m.•• aDd reappeared 4..iq th. 1ao\ _ •• to Ii.... rl•• to _~brab

of the dl......loho11. (S?) NpcrH4 \bat. 111 aboa\ 11.000 •••". labOl'V...
. I. ,

thiN 8lUe IJUMDI8" ......UiDl fit. latta to Ge71aa, be toad 84 tarrier. et

aalal_tilll dbrlG1, 2839 earrl.e .at iMa11lti_bl. ... otherwi•• bdi.U.,­

ulababl. tr_ the firn pt., uac! 992 auriere· of 'd'br1. vhloh were baaldialile

utd .itreNd bl..~I~ a4 ••p1lo1011~tr-th. tlrlt two sr-... !he

."thor II'Ggps'. that ,he I,g"" 1. the Yirtl1_t rlad of .. orpd•

....CIl17 toatl1Jl the lat••tS.••• of ,.ep1. 1!"f'iq ,tUT 001141"1•••

!aTlar ad JJmja (US) aaa5... 91 _te loar•• ooas18U. of .ball_ Vena, taU••

riftl'l &Del •••1uded that ri'bri. WN ~t uatftrD11Tpre8nt ill 8U. upao\ee\tMl

pla_ 1D ~area••hen _olen. vu ......t. aDd their pre8." vae •• related t.

ooatud..tl. tr. oho1.ra .ov.... The n'brloe isolated vere of h ou

',-pe. ~ tleMN1Md 'by \heir bioehed.l aDII aerolGl1-.l reanl•• bd Ih...

o-nrolOC1_1 relaticuldp viUl the eho1er& 'ribriOi Ltat. et al. (,.) 1Ja 1938

reported that the .Va1~. ..1.... tr. the -.r17 part of the ep1clealo _tala a

l1pold-po1puohaJ'icl. o.,:l.e vh1eh .. abl.' i. arpat_ i.o1aMd tr. 'h.

latter part et the ep!4-.lo, tr_ auri..., veUa a•. tr. those alDtaiDed t~ •

1-« \S- 1n the laboratQl7.

Ia 1?J8. Paerloha n &1. (96) _-fuel 300 ._pl•• or Calntta .t••, 640

t11•• and 94 eoBr.oh••. trca ~ .... ~_. 'lhe7 ooald l.olat. Yil;»rloe fr•

•n ...pl.. of rtwr _'-, 86 per oeDt of ... vat..... 19 per .., of me. aJd

17 per ·..t or oookrcaehel _adDed. !he dbrloa isolated trail theM loar••• '

~1" ...p1lo1C111~ and ill their ala bloohai-.l ~1ou the oho1... ft1)ri~
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..." ~, til.,. ..... lDqglu~i_'bl.. With 0...,. &ad CIl17 7 per oed ah'"

U..nUpai8 "1a~i.8hipwith y.thgl 1a1, Gll..1 and Mu1dlerj.. (66) 1a 193',

bred bou.me. ill the laboratory eptleoaadlU•• aDd ted the 11lMCtt••

tphap tNe ribriotl of bowa oharanera. After ."• ..-teet ot pa8.ape \hft _

.Uda. ottli••, ~ o'b..... ohaJlpa 1Jl'ribriOil Ire UJat.t. ehea!oa1 poa., I

\0 aroap V 1....ee, aDd tr_ gr.,. III aDd V to sr~ I '1ft two oa8e.. ~.

1a ..01011-.1 lW,ot1.. MYer ooourrtel bat 1D CDe i.tan. a_ trauleat _bitt iD ,.

f ....tat1. ~"1.. fit. Be1bw,'. poup II to gr., I ._ .obeVYeCl.

III 193',' fce (121) repcried that 30 piw cent of tbe lDhabitant.. ~ the .1.S..

•ettltitMln ill~ .... ......-t nrr1er. of ft.-q,lut1Dat1Jll ribrl.... he

bell.... tba' th... o..tlt1l\.. ,he "lenoir of' encIea10 eho1eraca••• iil that

NIlea. 'Marra. (80) V&II able to lao1&\. I1-Tor ribr10e frca h-.1th7 Moba....a

pilptiu cluriDg, the~ 19)6 to 1"9, R-.d aDd P&Ddl\ (101) _tudl~ the dlstribu­

'\1011 or the aalutilable Y1br1oe 1n the .,._1 ~t10Jl aDd 111 vater .orar•• 1a

& raNI tmda10 ar. or Bap1. y,ghpltrae WI iaolated traa the .tool. of 96 per

oed or the ear17 oliJd.l ••••, 7 per cent .. ot 0108. oOtltaote aDd 16 par on' at

ater aouroe. apoa.s ~ tbe clejeota ·ot rat!ent.. III the abaenoe ot the dl_••

the arpDi_ 118ft aever leolated trCll the ·atool. ad CIl17 em_ or tvi.. trca
,

vater sour.... !'be El-Tor Yibrl0 val .1m11aP1y' ab.ent frca the _toole bu.t ..

readl17 obuiae4 trca 3 per cent of nrroanding .tera. Y8llkavaaa et al. (122)

1Ja lCJU, ...'.1111 1arp apeo1JaeJuJ ot water trai 2,., open -.tura1 vater 80l1Ne. ill

CaUft!7 Delta, ,oould isolat.e aalutiDatirc yibr1ce an 21 oc••lou 1a the eoar.. of

8'78 __1Mtlc.aJ 19 at the v1brlos i.o1atecl "ere heaol7t10 to tbe ,eat er,throert..

and bel"" to 'the El-Tor POllp, while the r_inirc tvo vee lnc11.t~.ap1.habl.

frca y,!ho1.... TIler claim \bat the re,1an was tree rrca cholera tm-ouPoa\ _.

perioel at 1nve.tipU. and tor _..era! ..the, prw1oulT.

n.\ the proble of ep14em1010lT or cholera 18 Dot ,.t solYed 1. _"a1.-
,

by Seal (106) 1. 1945. seal are-. that It oho1.r& vibrio oould boil ,. ~_o1&ted

~-~-----~ .._-.--- . _._~



trca lItoel. of the geJlfQ.'al popu.].atllaa Gl' tr_ vater .ear... 1Jl aD adeato uw.,

tbat ••e. aDd aacnrte -.mer.- are relJ*l8ibl. tor the d.'I1Jda'i. of the
, .

dl•••e aDd the•• CIII1T ror -art period. ad nap" thea, where ud haw ...

the cholera ribrio edit bet... 0&•• conn 1. Ul adeaio area'

III new of llUoh a coat11nl., literature, a renew of the ril»ri.-1o

YU'1abl1it7 ,-.4 IIM11.ted. 'the _1. parpoee of tb. )lNs.t "I-.rOia hal

bea to ."udJ" oarr.1atl.. ohar.' ~. the oho1ea p'otl, ot arpni_ ad lat.-pm

the rerot. or n.eh al'Mratlcn. 18 the 11Iht or t.be ep1deJdolagi-.l .lpin....
of tbe 41_.... HaYiq 80 aoo••• to • ~o1eral0 ree101l, all the wart vae oarriecl

ell ba the labaNt." .... thue, the ocaolueiClll. naohecl 1D s.. pa...... aN

anh1Jac aaN tllu lGK1-.l 4ed1iri:leu _net ca ntro or riYo·~tl.
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MmIORS Arm ",:lDDIf

I. - R0J.W.117. wd1J'tU7 nlture ...u.a,
11.- Aa a nnlt of nbje.U., 'fibr!. '0 the an10a or apeoit1e .,..,. 01'

111.- Aa a Nault of '~'1D1 with h_o101OU lauDe 'bed!... !he 1&8\

probl_ vu .t.....

A.- III nVo. a, nbjNt,l., .-til rlbr1. to the a-'loa· or s.-e

I.- '5111,1 !via"., 11 ChOltrl yibriOl • lA_Klton MM••

I'll a kDowatan. that V••hol...., 1ih the Salmcaellaa, by' pu.1DI ter a

pro1.... period at t1M .. ar\ltlo1a1 11841&, 1IIMIer lOla w.riaU. vh10h etten,

to & pea... or a 1••• aMnd. 1ta .peot•• oharaoterietl... h_ ftriaDtl v~

.... ta ........ or ._pl._at ....,

B.- X. ~i:yo. BJ' bri.,illl thea ill ••tan wl\b t1_... or 18ane ..4-la.

rt.1",., \he tilauiao101i-.l N~'1..b1p f4 th....riant. wu studied by.

11'.- Cr.. ,..tenl. ten. ca Mt-1••

,; «""e',)·rrn

At tile nan of the·~ de.cribed herea)two 'ftf!J' reoent ep1d..t.

_,rain. of Y'shgltn!;~ Nee!'Nd. .. trca IOP', i.a1atecl trca all ep1deai.

that ataned at U-KoreD 1a 194'1 .. the other tr_ a a.c:ir epidemie In ·the

'NIl- ~ DaaBOUl (s,da) iD the -- -r-r. Bo\la .'rd. "... ·obt.a1aed thra~

1d.DdJle•• of Publio B-.lth s.rrioe of s,da 1Jl ~ua. TIle Eo"Ptlaa atraiJa win

he retwred to .. Bl-JtcnlD etra1Jl &lid .\. 8Jr1a ._ M-4 et~!Jl. Op.w .'raw·
PA"~, 1-643, 1-521, C-.un, -»-492, 0-601 .... 1.,10 were leolated trca _tool. 1D

Calcutta aDd re..lftC1 1D 194', vh11. Opwa nook ,traiD, Op.va 1.,93, 1-569, IulIa a

ett*k nraiD, 1-.... :1-644, HOOIhlI' Rift!' nraiD aacI I1k031-. .took s'raiu arr1ftd'

fa the _ -r-r, 1M ftO latomat1aa u to their soar.. ~ da'~ or 1.ola\l....

aft11ab1e. ID&ho-Batftlll. 168 and Jald.u strai. were obta1Mc1 1:rT tll~ .l.U.B.. .

IAbaratarl•• 18 1938 and 193" r ..peetlft1l'.

1 w'·S·'t ·'11t"
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1Ifteet.. clvi., ree~eh lay...... repcrief! .. 'HaIh",-iMgld:lab1e· •

·.t7Jd..l·, 'bd DO .,.~':l••\uell', .. to the _tuN of noh w.rlatl" la......

earrte4 ••s "'" ud it :l.1IIlton..". that ...t of 'the vork .. \he "~ta'l.

reaott_ ud ••olGl1_1 lI'oup1Jac of Yi'br1oa haa ... earrted. anGet ou.1,....

(1••• He:lberll934, Gardaer aDd VakaU- 1934, Bvron .t all946). takbc

aclYul.,. of theaoquialUaa or two reoen' .plclele ...rat••, I1-X...ll1 ad 11-4,

ac_~U.. ,studT vaa earrte4 _I their b:loohem1-.l beha.tOtrr, ••01.10&1

naoti.. and Yin1en..,t}I topther vitbthe ,took nn.1u a1J.teU7 _t1 .

'!M \'w. ep14eJd,..traw were studied. ...0GIl U 'be7 were ~:l'Y8d aaf !D •

,..ar laMr' pq..,.. were -.de ca'Mat. ata'" apr ., wek1T 18--.18. The

Naults of neb .tudl•• are i.bOlla • Tables la, lb, II, and ~II.

'or terMDtat1,. nan:l.ODI Ma' _\rae' br.oth ocataiJd.Dc 1 ptr _t, ncar

•• ued ntla __01 red •• 1JIdl.t.. !he pH of ~. -.11••_ aclj_u.t to?'

and Iterillsect tnot!ona1l7.

Brca-ore.ol-parp'l. Jlilk va. prepared, firs' b7 lWlodJlC the or-. fit. tn.h
".

aiD ana then add1Jtc to .. 11te of the lat-tMe )iort1. 40 ce of • 0.04 par ..,

aqae•• sol.t!. ot _ .....ol·purpl••

r.. the JlNJaN.t1., of blood &IV p1aM., the apr va__It...Dd 0001_ ....

to • taplra".. ot 4'OC. J .en 10 ,. oeDt or .teril. d.t1briateet rabbi'" ~ blOCli

wu added ud the Idfture poarecl lat. n.ril. Petri 41ehe••

Vaps·hoe1ta".. ~o\l. (U'7) vas rt11l OIl M;R••V.P• ..st_. To 800 .e ~

ftn111ed _te, , Ill- of ProteGee.peptone (Ditoo.), 5 .... of .111008. aDd 5 ...

ot dl,..••I •. JvdropD )tloephate wen adcltld. !he Idxture va. heated over .~

tar 20 JdJa. v1~ oo••lcaa1 ,"1rr!lac, ~1\e:Md thru J».per, oooled down to roca

teaperature, "he vol.. brought up to .. 11\er with di.tilled vater aDd .Mr111...

b7 tRnlODa1 _thal. TIle t ••" va. ,.-tcned bJ' addiq , ee. of 10 per .., lOB

to , ••• ot aix da71 old nltve fJt Gl'pa1_ &Jld the Idxture vas ...., .. at

1Jltena1e of '0 111.... alwJd.q. Thet.,t va. Gora.i.ered poe!t!.. 'b7 the
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....lopllat f4 • ..1Il-Pi1lk 001.. la 2, 12 .. 24 hours•

.l11ra1iae pe"aae waY!' vae ,"pared b7 add1q 1 III. at Baeto-pept..

(,ra.ma1ar) to 100 00. or ell.tilled vater. fte pH vaa acljatecl to 8.4.

Peptcae..s.tra\e Mell_ vas prepared 'b7 a4d1., 200 1Dp. of poK.l_ JdVaM

'0 .. 11t.. of 1 per MIl' Bano-peptoae (puular) lD a1ka11H diatilled ..te.

Such a ...1_ after s..era1 trials prond ",0 be ,..Uatan..,. t. ·eho1..-rec1·

'eat. ~ •• replaoed by ~_. Jl1trate brotb in vh1eh BaGto-trTP\....

• eeI lan.u Bae'o-peptcme, k,..p1111 tb. __t ot poK.ai_ Di'rate the _.

ft1I lat\elt ...1_ prone! to be YfJr7 .'i.tanOl7 aDeI,.... \1Il1torm result••pea

.. trials.

·Chol........• , ••, •• pertanett b;r aMi., to a.,..t. prottcu or 24 &lid '12

houri cnt1t11re., of Yibri08 III trypt.e-a1trat.-broth tev dr.,. ot .CI1e..tra~"

aulturie a.ld. A pollitt.. , ••, .. 1Mi_t" 'b7 tbe presence or a plU1ah-rec1

001_ and •• noarded .. +, ++, +++ ... ++++ a.ocrdlq to the IDt...,.t7 of the

eo1......1.....

!h. Grell t ••t vaa ,..tanett ...aiDa to the _thod a••en" b7 ae.raer ad

. veUatNMll (,,). ODe oe. or • 'llfte ...,. old bro\h eu1ture ot vibr1. va. added

to cae eo. ot a , per .., sapnelea of vubed ,oat 8J7\hroq\e., Idxt... vas ·

iDeubatecl at 3'700. tor tvo houra and kept wend,ht ill oold betor. readlDl. (S.
. ,

a1.0 Grell (46), (47), R-.cI et al. (102) •.

PtIl' Mill.'. t ••' the _thai toll0ve4 vas that c1••orlbe4 by A.h••h~ et al.(6)

vith a .licht acd1t1_t1C1l. On. part at ••tall10 aerourr .a adeled to tvo parte

ot '60s nitri. aoiel 1a • r.e ohaa'ber. The liquid va. d1luted with two )IlrU of

wat. ud the r-e_t va. .erated tor 24 harar8 III a 1arp ......1 until a1aoet Dot
I

tra.. ot _n •• 1.~•. A 1ooptu1 at 24 hove growth ot '9'1briOB en apr VU

eau1alt1ec1 1n ",vo 00. or tap water, '0.2 eo. or the reac-t adeled aDd the tu.....

were placed ia '0111. ·va'er tor ti.... al__a. flit Nault ree~" .e S,



via. ~ napenalea rea1De4 turbid ahowinc 110 tloooulatlO1l, awt.. the

tlooou1&tlm vaa .capl.t. l_villl tbe nperna'''' nul. olear, th.1nt.eraediate

Naulta were Noorded a. S-It.

aggluti_t10D t.at, the .tol1ev1Dl prootIC!uN vaa adopted. .1 drop ot a ...oper

dUut1. or 0-..... vaa plaoecl OIl a d.preaai~ .1i4. aDd a bit ot 24 hava cronh

of Y1brl08 to 'be tened •• -.retu.ll.7 emulsitied ia 1t bT __ ot a D"'~ or •

...U 81.. loop. !h. .114. vas left bl .. iIloubator fer ·.baat tift JD1JNtea aad

n.n a ..11 drop at Leett181". -tbTl- blue .a added to the ....-orpni.

~.., aDd l.ft tor ..other tev Id.Jlutea at roaa t_perature. III pr...... of

. ~ !he .hred.ed ..1Jl "oei'Md !rca the Hebrew UD1nr,lt7 in JenM1_,
Palenl_, did Dot pran to be _t1ataotOl7 i8 it. prOpert7 of proteet!·DI the
,.tbrios to the ..... o1ajaed. b7 1taD1ia and Dolaul (lOQ.o1t.). .itt.......ral
trials 1t vas tOUlld tla' the ...-r or orpni_ooutltut1. tb. alai.- l8Qa1
.os. tor 111•• vh_ 8U8p11lded 1Jl 5 par oat ..1~ we poe......, va" 81pt 111111_
aDd Dot •• aiUi••a ttAUaCI .b7'thea••'tIther...
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aalui_t1. the 01_,. _,,,,t,,, a blue oo1or ..11 'risible at the -rPal of \b.

d_pre_.lc., vbile a lU'.....ou l11ht blue 001_ ._ aiatai,*, III n.,..l••

Ibowi., BO nch ol-.ptDl. Thil _tbod prond to be or rr-t praotical ftl_

apeelal1T in •••• where a1_,. formed were too _11 to be nall»l. Wi ordlaar:r

alld. aalutl.-tlca \e.,•.
',1";1, of 81.'"

The tnsh17 l.olated epld~. .traiDa (n-Koreill ad. M-4) vere _.poHd
-'n]7 of nnecI rode wbea prepanU....taiaed with Greats Mthccl were _atlled.

Stft.llht hrma. were 00-..1..117 .n, vh11e tl1aaeDt,•• or coooua taru were a'blte'

(111). hall t~, hOft''', were quite _1NJIdaat ill the .took atrai. and turther­

acin, the two ep1demo. atralal after OIle )'Mr of trueter on art,ifioial Mdla,

ah0ve4ell11lar ahup. lil aha,. aDd ,I.. J quite ocaparable \d\h t~08e IhCMl 'b7

nook Itralaa 1Jl oar ,.••••1_, tep' .. _ ..tdia te a paolCllle4 perlccl.-ot t1M

C'1). Tndoal ."pholfJC7 or ...lbrlce val redor. vh. orpnl8U vere .,.••84 ....ra1

t.,... \bra 111... , It ~ iDtere,tlnc to 110M that ill the tl,auea Qt ~h. sau. tbe,

ribrl. 1Jl a.t ot the •••• were adond with a ".11 d loped oapeu1e. The

orpnl_ 1. _GOth stook culture. were III pneral, otile a. tboae 1ft two

'.p1d.mc .trah., but 'hOM :lJa roach' nook Ol&1tur••, Vere ..eh 1••• ~o probab17
,.

due to eluaptq. of 'ribrloa duriJII crowth.

In all _... the col.!.. ot epidemio strains and _ooth stoak stralDI OIl
.. I' \

blood or -.- plat•• were 14entlea1, vbile thoee ot rough .strain. oorr••paadecl

to e1&••leal d••oript!CIl l1.en tor the 8a1acnella.. In DO IJl11tanc. WN -I'1IIQt.­
Nce. _t with aDd DO nch dramatic .pcataMou oolcn1a1 4i••oolatlaaoo8UJl8d !D

the cultures all thn th••,.r1aen\atlC1l.

It 1. apparent tltat _ cerial...oat or veakeaiag ill termn.tatlcn rea:ot1au .0
ooov DCI'll cholera ribrioe which have ben pas884 tar a leg ti_ • artlfioial.

culture Mdl.. A ph8l1__ ve11 ar1ced III the term.tat1...billtl.. ot 'Y1br1•.

aDd to whioh cur1_17 110 attentl. baa bMa directed 1J:r preriou werleer., ..."
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J&'obab17 'bT Puja (93), i. the initial allpt ...ldit7ft'4Wa4 tree the aecl1_ b7

the Yibrioe to11oved bT 'aD alkaliDe r.etlCl1l atartiDl hca the nrtac. of· 'the

.aedi_ ad down. The )tleDeatmCll i. ahibited 'br the."lbrlce with weak tera_tatift
" ' (

abllltie. and, 18 aore pronounced when ..t iJltulC1l.1net-.4 ot ,.pt~. vater 1•.

lla" a8 a 'avint in the"'!". !be latet alkalis!t,. 1. ab••at DCDI .train.
tbe.' hIi~ aot1" aaooharoqt10 proper\ie.}thu. iR1tiatlD1 ~D.IYe aeid t_tic.

with renltIDI .'erIllt,. of tbe aecl1_. Bow....., thoee raoe. with ....k _coharo17­

tiet s-ropn;tle. brIDI about anl7 a .11cht .ohanae 1n the pH ~ the aedl_ t,.t ....

-not to interfere .er1ou17 v~th the INltlplloat1on ot the crpn1_, whioh 1Jl turD,

attack the .....ilabl. paot.lft. alii pro4uoe alkaline products atartIIl1 trca the

nrtaoe ot the aedl_ vbere the tree aolecu1ar QQ•• i. l108t abuDdant. Th1.

reacti. 1. vell shown 1D lanoe.broth ....i_ and le88 so with .traina of YfIrI
, '

peer terJl8lltativ••otiviti.s, 1ft amdte broth. That neb cbaJage. are broacht

aboat by Yibrloe which ha.... loat partlal.1T thelr eaccharolytl0 properti.. thru

ra•...,. CD artificial Bdl_ tor a 1.., ,.rice! of 'tiM, ia .hOWD 'b1 the taot that"

vh11e the tvo .p1d.to straiD. -.r17 arter their Isolation termented lact08.

renderilll the aecl1_ oaapl.te17 .tenl., their abillt)" to attaek \b1. npr after

a ,..r of cultl.....t1ca CIl artificial Md1,. va. partlal17 108\ •• ahOWJl by the

,appearaDce of latent a1b.1iD1t7 OIl the surfaoe or the Md1_. furth.mON, the

... reaction i. -mr••ted· 'b7 aU stock culture,' whioh were .till rlrul_t to

aGUe alld with acre 1nt4blalt7 b7 those tha't bad lcet their virulence to thi, an1Ml.

'!'hU, we O&D a.8UlI8 that" probab17 all or the.,e straills in their art.iDal t ... weN
\

laO\0II8 tUIIeDt.... The same phea__OIl ob8ened in oanDeotlon vith laotoe. broth

va. true to a 1••• at.... with amdte broth teraeatatl. tube. (... fable. Ie , Ib'

II, III).

Dextro.. aDd nor08. vere t ....t.. UD1t01'll17 b7 all the straiDs and the

Md1_ vall rtmdere<! sterile at tbe eDd at 36 bourl or InoubatlC1l. Arabia.. va•.
not t....ted bT UI7 at, the 8traina, althoagh a .11ght lwerlrc at pI·l__ the aecl1..
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vu;· obeernd GIl .......1 OOO&a1... followed by alkalWt,..

Bo\h or oar ·ep1d810 nralu 1. th.ir in!t!al .tat.. pro:lnoec! aoidlt,. aDd

ecqu1atica In mille and th... properti•• were round to be abeent, at least ~l17,

after a ""1' or tranater GIl artifioial media aa :!II mOllt or the stock .tra1aa.

Such ohang•• broacht aboat 1n milk" were, hoW..... -.nit••ted with such lrreplarlt,.,

8ftD by the aam••train at dirterat periods, that &D1' poII8ible OOfto1ulO1l ca thia

Une would be unvarrented. I' .... prolable. that, excluding the .apic aoUcm

-.nit••ted by ceriain .traiDs regardl.s. to \heir termeDtatift abillti••, the

abillt,. or a .tra1. of y••holtrat to t81'lD8llt laOtoe8 rtmS parallel with· aU~h ohaDp.

ocoarriDi iJl Jdlk.

Gelatin and berner'. serum Mdi. were liquefied with more ar 1......

bT all or oar .trains, both .pidemio and stock, except by two, tbe Jenkins and the

IM.ho-BattkiJla 168, ¥biob were both Millca'. positi".. Howenr. that M1l1aa'.

poeitl.,.. strains are not n.o•••&1'l17 d..o!d or l1quetaetin )ropeti•• is· .h~

bT tbe taot that two Mil1C1l'. positi...e·strains, 1-S10 and 1"9', were able to

. liquef7 these media aa ~117 as the Millen's aept!.... strains.

Sate lrr.gu1arit-!~IJ, .s in llquetaotiCll of g.1&t-1n and teerfier t ••e~ Mdi.,

were nOCUlltered while d_llq with "cbolera-red" t ••t.. AD aam1aatlca of Tabl••

Ia, lb. II and III. JD!ght Ii.... the PDera1'1JIpr•••ion that there i. a weakening in

the iaten8it,. or aivOllo-iDdole reaotlC118J1l0Dg old, d....rat. and avirulent
.

oultur.., 1'8~ noh a cOIlclus1Ofts ••ems to be undUlT warranted it one cm.lc1ers the

~.tl... ,1,- 'b7the two Mlll.'. poeitl...., ariru1et stN.ina - the Jenld...aIlC!

the I-.ho-HattJd,ns 168- whioh shoved -.rq and .treacl,. ·poelt1.... ·obolera-red" t ••ta.,

AU nraiDa ha.... ahCMl poeit1..... helodl,.stlca "heD streaked OYer blood agar

plate., oOlltalD1.. 10 per oen' aterile c1enbri-.tecl rabbit's bloocl. The Grete t ••'

baa 'been _tl.... 1Ja all stra1ns •••" two- JeJlklDs aDd A-510. It 1s lnt...t1Dl

to note, t.~ both or tbe•• strains ha.... shown weak tertl8Dtatlc. reaeUOIls, ~

.atinV ~"ti1kJ I.latin u.d Lletn. t • o~ted ... and are marked bT
I .
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I
j."1'.,17' palltl~ nitr.o-lndole r".ti... both arel-ouch a. ' ••teclb7 M1llca'. I j

Nq8Dt )"8\ 'the tir" 1s arirul.' vh11. the .e.OII4 1. rlrul." .e te.ted OIl mi...\

A third strain • lDaho-H&ttkin. 168- ah1bit1D1 81111141' ~ct1m. as J'eDin. and

equa1.l7- aviPU1nt, was Gre!, .ep.tlft,. and a tourth' strain • E-S93- althOUlh ,

cU.tteriDr -Ill certain bioohem1cal r_e1;iCllS tr.. the tiret three, vaa l'OUCh, Grttil·

DePtl,", but b1.hlT virulent to mou.. Thu It .... reasaaabl. to, •••UM" that

Yirul.n.. ot. strain as t.at8d an mice 1. 1Ild.pendnt or 1t. phplo1og1o&1

aoti"f'itl.•••• -.nit.ated ,en artltioial culture media. No clltfioulty vu eaoOllDterea

In ...nriD, the 'rlrulenoe or an orp.D1_ a. tested CD mou••, by considering the

leeth or ita k11l1Dl time. Thu, by eubaequeJlt mOWI' pI.ssar'., keep1Dg the

40sage and the m~e at Inj.etiaa tbe .... 1D all oas••,th. killing tl.. at.

strain vas brought down trCll1 36 hour." to 8 hours. Afi8oo1ated vith suoh Ul a-

, ...1ft iur.... in rlrula_ there baa be8Jl only a alight enhallo__t in other

phpiologioal bebarlaur8 ot the '9'ibrloa. 'Wheth.ra IIOU. '9'1rulent strain 1••

true 'Y1rulent y,oboltra••a t.sted OIl m-m beiDls, 18 • probl. that ha.to be

auvwec1. H....r, it JDWIt be ct'llt.8Sec! that a great dinrslt,.. 1a nac.ptibl1ity
. .

,.

-GIll d1rterat .peel.. or aDbal. 1a r.spoue to' 1Ilj.ct~an. or same strain of

.hol... nb1'1ce va_ tound and 1\ .. ,.. ...-eel that among nob group ditteren._

the ,1mMD .peoi.. von1c! be ineluded too. . Finall,., th.tact tbat two allllltlJJabl•

• traina, Jenkiu and A-5l0, thOUlh V·p .eptl.,.., attaiaed hemo3ltl0 properti...

tested by Gr.i_I'. MtIled, aug,._t. a 01088 reD.t!e relatianshlp betv•• a "rae

y.SIho1.... aDd the EIJlor' rlbrl0.Parther dlscus81c:a CIl thie phase, or ftriaUaIl

will be indicated later 1D thie paper.

It the po8s1bl11t7 at a deer... in the aggllltlD1n tIter or, the apecino

0..... i. aeluded, theD a red... 1;1ter 1D the ••rum uaed would. be -1;1re17 due

to the type or aDti,. und in th~ test. Cona1d.rlDg tbe taot that vh. ncb •..
. '

..rum t ••ted with moue J:8s.,ed atra1. or El-Kore1D aDd M-4 shoved titer.

le1_1;1_1 to thoae ob":1ued "bt-8 ,tpidfJ'Joi-: ancm )18 In their original rana verf
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...,lu\ad, th•• the NC!u0e4 t1\era obtained In t.et. v~ .... ftc•• ot:~.l,

\;~

orprd... were Qed aft.r em. ,.ear ot ou1ttftt1cm OIl artitto!&! media, vOllld '\~" .

lndl.t. eeria1D .It....t1<<a. or lou In the antigenio eanpcments or the ..u. (17).

II. lvl.t!·· in Qhpltra Uhrin Atgulrtd Thn '"an Anica,

Chol...· 'phage va. reo.lnd trail Inatltut Pasteur, thru Faoul" FraD.-t..

4. Medlc~n. !Il B.irut. 10 lr.atOJ'aUce vaa afti~bl. about It. type nOl' Y!ru1••,

h......, a prel1Jd_ry experimeDt renaled that the strain.. -ami",!ru1ent- and

va _pabl. or 1l'e1q almoat. all or the .traine ot chol.... Yibrloe both 1IIl00th .

and rough alread7 d.a:onbed. '1'hu when 0.01 OC. of the Iphap supan_lea ..

added to eaeh ot 24 broth culturea of y.,holen. oOlltaln1nc 250 a1111aa or~_. '

per eo. and 1neubated at 370c., there .a ._pl.te ol-.riq ot the napenaiGll at

the .. ot 8-10 hoars &DC! 110 r.al.tant ar ••cODda17 raee8 appearedup<Wl turih_

!here va.. BGIl•. diffloult7 1. pttbg race_ that were re.i.tant to the -a;mt­
Yiru1ent- 'phag.. 11 d'Her.U. a~g••t. (51), Y.Pholtra. hanD, an opt~

'_perature of 3600. aDd an optbta pH ot 8.4 tor 1ta growth, it vas not poeafbi.

to obtain realataDi; racea 'by ft.1'71ft1 tb8e. faotora whioh are the aame tor the

d.,..lopaeDt or 'phag.pa~tcl •• alao. HOIIn'8r, b7 weakea1Dg the viru1.... ot the

'pbap, 1.e. l_Ying 1« 1D oontact with a pooled, b_"7 ..pen.lea of.V,ch01_

tat! • w.riabl. leqthof tl_ (5) and pad-U7 raislll1 Its Y1ru1noe· b1' briJll1Dl

It in contact with OI'pn1_ which had d...loped a re.t.tanoe oCllparable to It•.

Ylrulenoe aDd filterlng tbra baoter101ogtoa1 filtera .e aoaD .. l1a18 had occurred,.
it _8 poII81bl. to denlop raO.8 of V.obolRJl which w.re canplete17 retraotOl'7

to the action of the original "amiriru1~t" 'pal'. In no in.tance, vas it !at....

to produoe re.istant .traill. &piot ,A, Bore 'phap a.perateq and no attentiJ,a

•• Pl1d .a to whether the IItra!na ot !.qhc1ery at hand were l1aogen1e or not.

To lnoreaile the acilpara"!.... 8.1. or 1me _tudi••, .CIU. viru1.' atra1u,

at Y.oho1."., (a•• Table II) -1l', D-64.3, 0-48'7, 0-601, 1.,10, E-59', 1-569, r
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Iaba &took, B1koJi-. S\ook, ·~-K..i ...... M-.4, were .eleeted. trauter. or the..

orp!d." were ad. 111 peptOlle _ter ,ad to 18 hean powth, 0.01 00. otthe -alii!­
rirul.t·...,. •• deled. All nuke, ocntdD1Dg orpnl_ - "pbap' JD!nure ""

1Doul8ted at "OC. At the end or 10 hour. oca~et. l7al. va. obeened 1a all,

....'" 1. the oultUN'. nut ocaw.1D11l1 .tra11l "-'10, aDd no ••oOlldary ,rowth

appeared in l1'aed culture. upon turther innbatloa. ,\ the end ot 48 haaN ....

of the orpn1.. were added to the qaed culture. and the nuke apt. pla0e4 ill

the lJlcubator. This ptooe•• vas repeated atl1 the medl_, aner Ul 11111;1&1

ol-.raaoe, d8Yeloped .••condar;r oulture••a Indleated bT the turbic!1.t7 ot th.\ ..t••. ,

IIDedi.'. trauter. were _de tr_ the ,MV growth Oft tre.h peptcme vater aDd red

ot the culture pused thra ~e\erlo1orl~ tilters. To 18 hoor. tp'owth or ...
raou, fa dr. of tbe ts.ltend 'phap.e added, iller.alng the uoua\ it

....11&I7, utl1 c_ple'e 178i8 of orprd- va. broarht about, followed 'bT

••oOlldary' growth, after vh1oh, auboultUN8 were aplll' -.de and the content. of

the na.k. filtered and used tett! qa1. or Jlew rae.. obtaJ.ned tr_ the seeeat

"reuter. Thi. pr.... _. ocnUDUed tar 8-10 1;1_., UDtl1 the ra••• obtdD" ca

the last transt.". were oaap1et.17 retNnOl7 to the or1g1al arm1Yirulnt 'pbap.

To oheck the actual aoquiN&! reai.taD•• or such retraotory raees, a looptal

or 18 hears broth au1ture at oririD&1 and re.istant .trai_, wae added to oorNllpcM­

lag tubes .eheontairdDg one eo. or peptone vater. Next a looptal ot the -CIIIIl1'fira­

lent- tphag. was added eq18l17 to all the tube. ~Dd the mixture inembated at "oa.
"

Cca\rol tube. eontalJl1:nc peptone vater and lnoeulated with 1Dd1:ddual strain. trca

both aerie. 1181'8 kept. At tbe endot 24 houra or 1DOUbat1011, the tube. ealta1D1111

_reaistant rao.. in preeen.. of tpbap ehowed ,rovth quite ocaparable with the

ocetro1., while thoe. eon.....inbac the crlg1_1 .traiDS were 01_1' ad re-.1aed e.

upoa turther inoubatl••

It' .a Dot tOUll4 poesibl. to preoipitate draat1. ehaJce8 in the straiDa .t.ued

1

.J
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phJwlo1C11iaa1 • .urit1..... aero1.,1.1 ....Ylou or the...,ud.- ....

"la\1"'17 'ririal, Jet, \heJ' 40 .,:J.ab • _berof re14&ted pbea_, _it....

.. a ~n1t at alteRt!.. ia the bacrMrtal 0811 'brOUC~' about UJld..r ....1a

nrir....tal cODdltlcma. !he renlt. of noll ,tudl•• an ehCMl en Tabl. IV•

••]Dl, or RlgUl.
J

Exud_ti. ot the t1Ddbga .. 'fabi.IV, ahow. tha\ the 'pbq. 'Y&r1ar1t. of·

oholera ri'briOi .tu4:led 0&Jl be dindecl bto three groupe. Ca) .tra!u »-643, '0-487,
\ .

0-601, B1kojiJla nook aDd El-lonD, t.bat haft dnel0pe4 Nsi,u.n.. to the

•...yirul..'.. 'phap, but .tl11 have up' th.ir. orir:lMl Booth eharactel's, (b)

.'rain 1-'93, wtdeh, 'by beoca!JII N.i,tant '0 the ••':las of 'pbap baa loa' 1•

. rOlllb oharaoter uti tU1'Md _ to a _ooth tora aDd (0) atra1ll M-4, vh11. Dooth

.~n7, bT p.1JWtc reai,tuee ap.:lD.t tpbare baa bMD ruderec! roach a. judpd

by MUl.'. t ••, alld aal11tlnat1ca Nact:l.,. It 1. "r, probable that _ooth­

rough _rlatlcna In the la.t tvo croape are 4_ to tb. dle.olutl. of the _ooth

or roach ~l_U bT 9peoino ')bap aotl_, 'bat 1t 1. al.o tn. that, all '\he

.traiJUI IlUbj••tecl to the aet.iem of noll 'p.p., rep.rdl... of their t1Da1 cll••001­

atlft ohaDpa, han ct...loped a 0..-111 d.P'" of re.i.tan_ to tbe aoUat ot t•.

·c.ld:rirulat" 'pbap, fa pre.... of whioh, 1Il \heir ..~l .ut., til." ......

readl~'di8,olY".

10 aPJr.o1able differeDce 1JlllOtlllt,. ccu1cl be d.,""ed am.., 1Ddlricl-.l

, ra... of _oh of the•• poupe vh_ OClipared vith' thoa. at the onll.1 atra!Jla,

I..." perhaPi .tra1ll 1"93, vh1eh after tura!DI _ooth va. aor. tndoal1l' a.ll.

\baa the orilla1 rouP t ....

!here •• _oh p1e_crpld_ pre_.t la .laos' all' ot the -.r1aa". t ••ted.

!he tad_. ot: arpal_ .. to 108. t.heir tTPi_l ribr:lo fena and atta:lD

atraich', apiral ooooo-bul1lar)" and t11ae1lt.ou torlW. hoh obaJlle. 1ft .cr­
pIlolacr vere .ore arked 1. old apr cntlbrea. The M-4 f)bap ariat •• d.,.oU

ot apiral ", ••eo-baoillary tona bat vas o_poe" -1a17 ot t.h1ok .'raight. r.
~ oharaoUr1.t10 or roup .tl'&1u \0 'be di....ed later 1Ia thi. pape~.
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C-.1aerial \he t tat!.. Nan1.., ......, .. o-sare4 w1t.h ~M1r

crilial &etl'ri'l••, to M vl?1a1 ill ",.p (a) arpni_. S..._, it ..
.

be olearq .... that .......1. Irs reach to Booth tana or ~1Jl .-59J, ..
•breacht ab.' a arbd iMr••• 1. t .tl" .bil~tl., .,.o1al17 1D tlMt

abil!:t7' '0 termeD~ 1anoee aDd -.-ite. It. 1. lat.rltstllJ1 to Dote that clurlal

the .our•• at ..,.n-..tlca, a d.....\e raee c4 \hi, strain va_ ob1i&lMd, ~.

vu ct~17 rouP, laal1ltl_bi. aad .. _bi. to t ... lanoee aDd __1_,
1:nlt t ....t~ nor•• Uld clatroe. to a oertaill a\eDd toll"'" b7 alka11Jd.••

That a _ooth .\raiD after """iea !ato JlGDgh fona 1••• scae at 1u t..-taU"

&bl11tl.. 1_._ ap1Jl .hon i ••taiD M-4. the npn t ..\ ...peel aGlt1l' the.

8UJId.o attaok at neb d...... fto.., .... Ian•• aDd -.-it••

'1'he ca1T a~~le cbale 1. 1d.1k hu beu brOUlht aboat bT the _00"",

'pbap wr1aD\ of ,he crlli-1l7 r.,h ,trd. 1·'93. The tan that Jailk va.
, . .

clotted with BO aoid~cnati_ 'bT the r.,h ariel.l t~ aDd vas aoidified vttbotl"

olot~. vba laocnt1a\ed with the .... arprd._ ill lu-.ooth w.rian\ t ..., el-.rlr.. -

IDdl.tel tbat, beeid••014 olottbl, aD ablllt7' poe...... b7 aooth erp.a1_

vith hlP t81'lD8Jl.U" '.pac!ti••, the nbric.- are .1;l4"'" vl\h oertal. -JIll.
&otl91\1•• that are ...hi. ot br1Jllbar aboll\ .1Idlu ....... ill the aiD 1Bd~"".

eat. at, aDt 80\ •••ooiated with noll 'tVi.\I... ,.obab17 the lrrep1ar1tl••

eJlootlllterect with l1quet&otlca or lelatin and Llettler t ..... Mdt.. vben la~W

v1th cholera vibrl.· 1a their dirt...t ut1lerdto· pbue. and the ...-eorre1a\l..

........ -.rail••ted 1a tbe DitrOllo-1adole ~otlC1'l' under the .. oODdlt1aaa, _

be· ."rlbated to s1a1lar' faner. 1D the arprd.•••• ctet1Ded tar aitk.

In DO 1aetan.. any ohanl- •• obe..... 11l blood apr ...... aorin ~he

Grei, test.. The Nault. obw.1Jlect urad_ both the.. t ••ta were qui'. ocapuable

with thoa. shown b1 the .-1lial a'brain_.

The &I,lutlnatloa 1;••ta oloeelT tleti.e the shan... broaP' about 1Jl the ...,_.

paio structure or· the w.r1aDta. Whil. eaapa.rinc the p-Oll" Ca> "atatut _oRb

..... with the oo.rreap0B41D1 ori,1Jaal .trai.l, a 4et1ld'. rl~e 1a ,the aa1uU-u._.
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tl\er va• .t0a4 vb.. tested OIl the saM 0 tn-I..... Pr.....blT, neb a piD

iIlt!ter va. due to 1781e or .the rough .-rt1Cl1l. In the .took .trainl b7 the

carreap<mdlng tplvlge racea, resultlDg In a new h1gh17 smooth ra_ t"'t was quite

cc:mparable in Ita antigenio structure with thoee of the moue passaged fOrms,

ap1ns\ which the anti..... val prepared originall,.. '!'bu, the 'iter obta1Jled

vith the t phage '9&l"iant or EI-Korein vas d.cm.ble that ot the stock strain vb_'
I

te.t.:l en the .... O-serura and quit. ocmparable in thie aspect with the tl\er

obtained ill the 01'111_1 epidemic ra.e. Again, vhile there 11 a gain in t1t•

•• atra1D E-5cn ie oonverted into ita smooth torra, the 1088 1, appe.reDt 1n atN.1a

M-4 which; bas lmdftlone a ftriati en 'in the rtmtr•• direet1aa.

That rirulenoe or oholera Yibrioa'al t ••ted ell Ilioe, aigh' be an 1nd..palMled,

tector not related to 8.1'l7 noh 4188001&1;1" ahaqes, va8 pointed wi; 1n the .
Prev10u dis_siem. 'While sane or the .traina 1n group (a) ba.... maiJItaiaed tl\e1lJ,
aGue kil11ac C&l8cl",", othen 1n ,the same p-oup have 10et it ccaplete17. furth.­

mere, ourlou81T Gough, .-train' E.,tfJ, after .attaining emeoth charaoters beccqee

ccapl_te17 aviru.1at to .000S. and strain M-4, orlg1nall7 smooth and virulent,

los•• the latte property upon roughen1D«. In 19'2, LintCll (70) c~tbc ca

the poI8ib1. rela\loneh1p between virul..e aUt oarbobJdrate content or ribrioe

etat•• the tonowing poesibilitie•• (1) earboh7drate. are pre.ent in ...1ru1_t ,

orpni_ aDdant in IlOft....trulent anes, (2) 'Virulenoe _i.ta .e an indepead..,·

taotor Dot related to tbe oarbo!V'drate oODtent .or Y1brios but quite related to a

protein 11ke oOJUltituent or the oen similar perhaps to the M-taotor ot riru1_t

bemolrt1e streptococci d8.oribe4 by, LaDe.field (69) or (3) that this propertY' 1.

not related to &D1' pt,rlicu1ar oellular eonetutient, but 1. a tunctlC1l or Nault

of the actint,. d the ••11 as a whole.

It one ooneic!eratbat Booth or rough tona of cholera Yibrioa, in cae

phas. or the other or their. lit. 07018, might. be both Yirul_t. or aY1rul.' to

moue, ae shown o1ear17 in til.......' ..,erIUJlte, th_ the tirat two u ..,u.a

j
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(..ned bT L1ttton should oolla,.. aDd the -17' bypoth••I. vh!ohllight atill hold

Vue VOtlld be the third. It .... prolablethat oholeraphap plaJ'e an 1Iaportallt

role ill neb tluotuatlC11i1 ot Yirulene. without Int.rt.,rlng 881'iOQllq at t1Ma 1D

otber pha.e. or ribrIm1c. aetInti.s, but a8 to what the exaot_ture t:4 noh .......

18, 18 a questim that baa to be anevered.

III. Yv1abl11tx or Cholera V1brigp ip Pre'Mce at IJ!Il11t1' Bodie"

Att_pta to prcduoe yariants ot y,cholfra' b7 expoeing cultures to the acti_

" or 1sune bodies vere directed along tvo main liDesl (A)- exposure or oult... 1+0

tbe aot1. t4 a hcmolcgoae ant1...rana 1. yltro ia, the pres.ce ot CQlple.., ueI

(B)- JU81Dt1 orpni•• tliru the per1tOMal cavity of '\u1Dea pi,., prerioaaq imnud."

vith kIlled vaool.a.

A. Jar",,, Prod». i8 ViVo Upder the IpfiD!DC' or Ant1$olera SUP.

The method followed in d_ling with the tiret plrt c4 the experl_nt~, ._

••••nti.ll,. the same .s de.oribed by' 'Jhite (127) •. Strains ot y,'hol.rae, 1>-64"

C-48"1, 0-601, E-59" Hikoji_ stock,' El-Koreln and 14-4, were transtened QIl .ear

slant. and incubated at ".°0• t~ 48 hours, atter whleh the grovth va. washed ~t

vi\h alkaline peptone water aDd the eono_tratiOl'l ot thevibrioe brought. dfMl to
,

one billion organisms per oe. Pooled ccnp1ement vas obtai~edrrca .everal vel1

noanshed gulnea pigs, shodJ'll a titer or 1.30 vben te8t~. with the h~oqti. 878t­

ar oe118. The anti...na va. the same .a the ane ~ed in running agglutlraat1m't••t..,
prepared 1n'the rabbit again.t emooth mcuaeplssapd strains or OJ8W&, lnaba and

Hikoj1m and _titre. traa aD.7 presenatlve.

Doubling dilution8 or the antiserum, raDgi.ng trClll 1:10 to 1.320, were ..s•
.and 0.5,ee. at each dl1utlcn vas added to a oarrespending small tube. Next, 0.' .0.
er'ribr108 suspended iri peptone vater and 0.5 ce. of the pooled guinea pig .era.
d:lluted to 1115 in peptone vater ~"'ere added to _oh ot the tubes unltarm1.7. The

ll1rture vaq then incubated at ,,00. fer abou" 8 hours. At the eDr! of tbiB period,

all the .traiDs, ._p' E·'93, showed an alJa08t olear supernatent fluid aDd a
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heaYT sedta.t In the tirat three 4i1.tl_ "ldl. a 'hrb1c11t.~ vas .rltecl ill the

fourth , ..'be aDd va_ aore aocent.ted 1. reat of the tt'bea, vbere t-....... 411"'1..

vere biper
. .

Prel~mlD8tT oba8rfttlou ~_led that di8.ociatlon. obtained amODg the v1br:l~

treated b7 this _thod vas~ 811ght, 80 the pr-ooe.8 va. repeated ulll1 the anti-
I

serum in Ita tirat thr.. dilutions aDd a ocaplement tour time. as avCIJI .. the aM

ued in the tirat trial. Although the rao•• ob.1ned in tbi•••ccpl ft,eriMnt
\ '

palIs•••ed or ,,,. o~oteri.tl0. ot rough ribr:loe, 71tt a cc:aplete 41••001&"1cil

into rouch r vas not attaiDed until a_thod ••••t1&11)" the __ .. de••ribed

b7 GOT1. (43) 1D 1932 vas adoptied. The :ra... obtai.ned. freD the .ecClld experi.at

vere gl'0WIl em peptClle vater ocmtaining 10 per cent fresh .ena !rca an 1mmtme

rabbit which .till reta1nec! a large partiora ot' its catlple..t and traD8ter. ~.

trCl:' oorrespcadlq tubea on 81Jd.1ar media at int,.na1a ot 8 hour". talctlll the

l,.'oou].um tits the nrtaoe ot ·the Mdiua vbere orpntame re'iatant to the l7tl0

anice of tbe .erua were more ott. totmd. Atter 6-7 suoh transtera, the ••eeptib1e

.oOth -rlbri.. dieappeared frca the aedi_, l_yiDg behind rough raoe. which were

.0(81p1ete17 retractOl7 to the utiem or smooth 0-.... aDd I"W vel1 OIl the nrtaoe

or pept.. tube.. The,. 11ft rOOlh rao.. vere carried on apr elant. and studied.

The nn1t.a are 'hCMl qn Table V.

Table V i. ..It exp1aDatOl7. It caD be ...n cl.r1,. that. all or the m-i,l_l17'

eaooth 8tra1. haft tUl'lled .out to be rOdgh, as judpd by Mil1c:m'•.te.t aid .1Ilu1tu- I

eot1ll wlthtb1. 0" 'he termeDtati.... abilltie. laTe been diet1aot1;r wakened ..

_itested '" a,.ulted i •• 1D the ability to' attaok 'laotose and amdte. Suoh

ftrtatians, b.~.r, haw Ilotattec"" ill &D7 wa1'~. Vop.-Proakauer reactiClll aDd
I

hlood aprhelJlo__i.J vh1le the ability to l~qU8l7 platin 1s inonased, that of
i' ,

JlI'aduo1JII Jdt~'o-fJaclole reaotiClft la.u.ect to a oerta1Jl extend. The.eet .~.

loant cbaDge. ~ brouaht abOllt 1a the acgllltiratl. titera, vb10h are -.rkedlJ'
i' ..~,
\1

,/\"\
/i. ,,'
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After prcduo1ac variant. 1rl rii;ro, it vas deemed or interest to4.~

whether 81ndlar oMllle. 1a Yibrioa would occur it th87 were broughtirJ. ccmtaot

with ti.... ot iii_ pNriou17 imnmnised with a .oath "faGcine .t:rain. The El­

Kore:lJl sta!D, after lis pas..". thn lIdoe, vas leede4 011 meat extraot apr, the

powth oolleoted 1. Jia7aiolag1.1 salt loluUon. heated in bolllq vater tor 2t

. h~. '\0 ct••v. the -H· porU_ of the arp.n1_, )ileDol val added a. pre....ti...

aDd the o<m.~ftt1arl ot the 8tUlpension vaa brought dCMl to two bi1llCll orpDi_

I*" 00. Tn ~_Uld.e mi.e, a total of , b11llcm 'orpnln. were 1n3eotecl 1ntraper­

1\_.117, fa 0.5 oe. and 1 oe. uounts, 1_vine an interval or 10 da7. betvetm

the tint &Ild the s.cd iDjeotifaa.

While d.1)h, ..eng 8cae of the test animal., hourNd 10-12 hWJla ane~ the

tir,t injeni. ft. to 'dIl1cIItMa reaa.., a curious uapbylaoto1cl type or a reao\!.

denloped ~ab1T ill all the 111.. few mint•• art.. the ,.oOftd injectiCll.

S..,.,..,.., 1n ~01natan.. the ~di_ va. fatal emd the detayed mortality that

occurred 1D~C1A8 of the moe vith this .eoCDd eeri.. or inject!0Il8 .- probablJ'

reel s t ••ted -..iDat _GOth aatl,.na, ad ia the Ylrule.oe"ot\he _p.nl.

to _ which 1. c_p1.t.17 1an. III Iho.n the ftriaD~a thu prod~, pre~"

\

all the obaruterl,tics of a straill l1IlCIer,01nI S-R dissociation as, ob8ened ill

salmonellae.

sbaiD 1:-'93, while Ol'1ginal17 rough, va8 rendered more 80 arter trea".'

. v1\h _ooth &Ilti..rua, potI8ib17 10t11ng the small portion ot aooth .I_nts 1D

it. poa....iGll/thr\t 17811 .1 euaeeted by' 1\. turther weakened ab1ll"y to attaok

1\11&1'- u4 •• positt.. M!1101l'. Met. 0\1r1oualy enough, 111 apit. at all the••

elel••rat1.. ohaDp_ the new ftriaDt kept 1\8 moue killing' abi11t7 and arter

......1 pas.,._ thru this an1-1, va. nill holding 1ta orlg1_l rough c1lar&ot.,

altboagh atter noh ,..s.agea eaoolaroly\io properties were regalMd. and va. ~ter '

&gglutirable thall the orlgiral rough raoe.·
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- 4. '0 the ~1. or the n'Dr108 ill the per1\oaee1 oanty of the.. u1_la'

ll11era"1Dc a larp ..oun or eactotBi.. thue brbIci...'bou.' a fatal t<ama.

Our oheenat!c:a8 Q1l the aDaphy1a1. 1D Idee were ••••tlally the .. aa d••ari..

b7 Wei... (123). Tvo mmt1ie. after ·th. 10"'1011 the amala olung torfther and

etarted a aile! 81d:nrlJII all 0ftP the bed,. that •• iat•••lfted iD the au.....1.,

t_ JD1DUtee. ne., theyr.II CIl their aide or stood ell the bCDt leg., the hiJII

14!gs belJlg .08t17 ertened, ~ ruttled, 8Je8~ J'BPt17 or tully cloeect, Iloel.

dropped and the reap1rat:!_ va8 appreciabl1' quicker thaD betore. in pura1 the

01-.1. vere h:rPer.o1table, .s shown when a Jdld at11lUlua vas applied to the

~ body or vh..... object with a Doi•• va. dropped OIl the croaDd. Thi. etat.

eCiltinUed tw abClQt 10 Il1mlte., atter which tbe 8JI1p\arl8 became milder, the anS.I.

could .tand an their hind leI., eye. vere opened, ahiveria, and irritability

pachal1l" dl_ppeared. The.~ etat, vas re.tered 25·!liDute. after the .tart

or the uaJil71aeti. 8,.,tCU.

TvaV da"8 atter the ...CIld lnjeot101'l or the !mmunislDg dOlle, 12 Id.. atill

.....lved. and 'th••• vere, 41'ri.dlld equs.l.l7 !Dto six greatpe. To groupe ot tvo 111.

_oh,OI1. M.L.D. 1D .11.. ot the tollCN1D1, , ..iDa or v••holtry vu laj..tecl

IDtraperit_-.ll7 • El-Kare!D, El-Konin (rQdlh), E~93, 1:·'93 (rough), E.'" ...
. . \'

M-4 (laet two 'phsce 'Yar!aa~.). Cultures OIl peptCll8 vater were ad. frat the

blood aDd traa the perltClD_l fluid of the an1al. 24 hours after the 1.j.et1•••
,

111 all ia.tan... the blood ot a'll 'lihe killed ani_l. va. sterile aIJd the ,..1,..1,

fluld showed no t7P1oal v1brioe, although in Sale lutan.e. 1t was fotmd to be

oontaminated with Gram-posit1.. oooo! or rods. Whether Such contam1DatlOD1, 18
\

.pit. at s"riot. a••pti. techlde, was due to external lour••• or 'Ulat arpn!_

mpated hal the Inteni-.l 08.lIl1 into the perlt~l eantT durin« this per1~,

1, blpou!bl. to ltat. 1Jl the pN••nt studT. Similar ob••nat1Qls have aleo been

-.de b;y'\&fte (1)2).
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.After n.eb .....t1... ......t.l••, the eu1t.... were about to be· disCarded,

"heD en · 1 at the plate.n~ with _ter1al trca the peritcual _Yit,-

ot t 111.. bjeo\ed with n-J(oreb and M-4 btaP 'Wariut) .traina, t_

oolOld•• of GraII...pti.... orp.niema were round 'UJat were quite r••tldloua in \heir

growth requirement.. UpcD turther __1ya18 t"o clietillet oolcn1.. weN ditteratiated

_oh repres_til'll a ditt.NIlt orgaDi_. The tir.', f.solated traathe I*'lt••1

fluid Or Rd... 1aj.oted with El-Konln straiD vas a nem-motll. plump ral, terMDted

clatroae ad ·suGroae but Dot laO\088 nor munite, vas Dot agglutinated b7 0 tn-
I .••rua but vas .,.1ru1ent .a tested OIl ml08. Growth Oft _trieDt apr •••1011. aDd

.oold 1D obuaoter. Atter ........1 transfers OIl this ae41't111 the eo1C1de. appee.recl

earlier t.haD 'betan, the orpai_ atta1aM a sluggish Blotl11\7 aDd took a more

.1onpted fora, but 1. ao Instu.e 'Yibrl0 tarlla were ob.ened. S\tbaequat ,.......

of the arp.a1_ through a .-bel' or 111•• clid Dot eba.Dce woh ot it. 01'1«1_1

oharaoters. H......, after INc••sl.... euboultures CIl aDDite broth, OO."-tDtac

'~111ed organi_ of _oath El-Kareln vilJriOl, tbeT paduallT be_ ann1te

rermeaMN. 'l'he ••0eDt orpni_ isolated trClll the peritClleal nuid or IIi.• 1D3eoted

with M-4 ,(t.pbap ftr1ant), va8 a mo4e1'at_17 motile stra1rht rod, S-R .... teated bT

Millan's reapnt, termented d8XtrOS8 1D 24. hours, auoros. aD! 1.otoe8 1n '72 hoare,

did Dot r...t Mlmita, va. 1Dqglutinable., Y1ru1ent to moue 8.Ild alter ,Jute.
-pa....... thru t~ls 8Ililal kept its toraer oharaoters.

Du to untortunate mistak. both of the•• strail18 were 1011" and DO turtber
iJrnstlp.tifm aD this 11n. was possible, however it can b. a..... in spite or
the•• iDooaoluift renlts, ttat. ncb JlNtatiou might poasib17 oeeur ill the i_

t.issue., where the tor... 41"01;111I the Grp.Dl_ to undergo such draat!c ohaDp.

are noh mor. deal_t1., \baa thoee aiat1. ill vitro experlJ181lu. Further)fork

CIl thi. liDe 1s required.



CIt Table VIa.

The oroas prote.tiCll t ••ts weN repeated UDder the saM procedure aD! '.perl__

a1 .0Dd!'!••, ..." ml a aarrower ••1e, WllJ11 c:al7 'vo .tra1D11 rI y.cho1VH •

El-Konu (ep1dem1o) and E-5cn <stock) - tc:r both 1mmunlz1nc and te.t psrpo•••

and lnjeotlng2 M.L.D.s to -.oh .eries or mi08 frca _ch at the atraina, ina''''

of 5 ~I.L.D.8 .a ill prev10u tests. 'ftle results or these latter obnrvatl.. are

,l.,.n al Tabl. VIb.

• 4'i •IV. gr•• P£9ht"• .,tQ. _Hi__ ',}

the aVlWl. n-Koreb (eptd_te), El-K.-lIl (1'--.), E.,,, (.toek), 1-5'"

('pbapw.r1ut__ooth), E-S93 (rough) and M-4 (tphap variant-rough) were ....e4

ell meat infusion agar in large S&bouraud tube. and 1n~'bate4 at ,.,00., te. 24 hCllU'l.

A\ the end otth!e period, growth was w&she4 ill 0.5 per o.t phenol--.lllle, the

oCIUIeDtratica or the auapenaiCll' was t.rOGght dOVD ~o 2 bl111ca orpni_ per •••

udkept lil the cold tar 48 hours before ...In •••• vhere the ptaWth .. rGlllht

.terl1e ,lue bead. were added to tubes aDd tbe n.pas! CD hanogenia. b7 .bakllll

tor 5-10 min:te•• 0.5 00. aad 1 oe. UlCNllt., hca each lot or vaoclne~pand,

aId.DB a total doe. of , bl11icm organisms, were injected 1ntraperlton_l17 at _,

wet iDterftl, to oorre.pcndlD1 groupS ot atoe, _ch paoup conta.1niDg 40 whit.

Sri•• 111.•• ftl'11DI trca 20·30 IftU inveight.

Fifteen -78 aft_ the ..oond lnje.tlC1l, the 8111'9'1:,.1. 1n _ch ptwp, vere

further aub-dlvided into two 8q1al bat.ohe. and ~.L.D.8 1n' boln or .traiDI, 11­

Koren (ep:lde1o) aDd E-593 (.tock), were inJeoted to oorre&pond1ng batch•• of 111..,

1D .oh ,roup. Ccmtl'o1 llioe re.lnc! 1 M.L.D. aDi , l-l.L.D•• ben _oh ot the t ••'

orpnl_. Mc:rtallt;r amana the an~_l. vu recorded at the end ot 5,10 u4 24-

hour. s-rlod. and in ..ob 0&.8 the orp.nlame were isolated. trca the bloo4,o'1left1..

the d_th or the qt.l va. attributed to s~ other 0&.8. The reaulta are shea
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ApI"1. of aeplt,.

B7 _!Idng.. the cout••ts or 'rabies VIa and VIb 1t oan be .een that the

mortality rat.• at the end ot 24 hours haa been 100 per cent UDitom17 1n all the

«rOD" ot oOtltrol mi08 reprdless ot the .i•• at the Inccu1um eaplOJeC!. How.....

it ODe oOllsidera the renlt, obta1.ulld at regular time intena18, there ._ to

be a ftlatianah1p l:-tWeeJl th. si•• or the dose used and. the time tak.n to till

. the ani_ll, the latter Meaning shorter 'Within oerta1Jl limite, a8 the m.ber or .,

t1M ot cholera vibrioe occur as a reernlt or tluot-.tlane in it. Tirulen.., vas

arpnisma _at ill the t ••t 1. ~.ed. That s!milar variation in the 1dl1iDl

straiD, were pt.r\1a117 protected ap1ne' tift l.thal close. or it. hartolOlOU st.

ud E.,93 (.took) aa veIl, 78t thoee i1'tDlt\Udsed with a _ccine Fepared trca the

latter strain, \1'" not proteoted at all apinst El-Korebl (ep1demie) .trala u4

on17 JBnia1l7 ap.lnst the h~CllJolagQ18 .train "beD_ lethal 408e. wre ueedh
.; .. , .,;-#:,

the teat. iDdlaatlng that, strain E-'93 (stock), in spite ot its high sathOleD...tt'l'
to Dd-ce, does not ...m to poe.e.s parallel antipn10 proper1;lesae showa 1n

~1_tlan aper1Jllenta. This tact becaaea maN appu-ent vhen the relU~t. obta••,
. ., '-, ',,~;

·<l:~;~~:·'~

with lt1 hmolog_ degenerate Itraln 18 aamlJlllJ. (... Table VIa,ol- 4). ,:

Th. taot that smoothne.. or • oulture ... neb is not a oanplew 1a4ex otl\.

prot",i•• caploit!•• wh8J1 used to' 11!111l\Ulisatlc:m pu:rpaa.s, 1. 01...11' ahOWll ta

reStllts obtaiMd UDder E-S93 'Jttare treated smooth w.rlaat. GrOG" ot mi.., prot.

ed with sU8p81l81cn8 of \hi. race ... not to pees.as 8JI7 ~ra reaist8nM ,fIIIft l
-.' ..

ptwpe of llioe prot••ted with1t. or1giD&1 rough puent torm, ..... tive Inh&l

of n-KorelD (.p1(!em1o) or E-S" (.took) were uecl utes' orpai_.,

.•~

.~
'i
:~

.:~

·;1

While 1I'0ll~ or .,. l~sed with ftOO1ne.1 prepared f!'CII El-K_1D (ep1deai.' :1,.•.·.'

aDd E.,<n (.took) haft beeD tu1.11' protecttlC! equallyaplftst 2 M.L~D.e or both of ,I
\he,. stn.1Ds, the result, M.v. beeD dirtereDt vh. , M.L.D•• were used lft.teed. ;~

Th'WI, the paoupll ot Jdoe iDuJlised vith • _ooine prepared trca El-Karela (.pid..,t



........~>~. ''''.,
f'-

-<t

I

III the tiaa1 aa1p18, it .... juUftable to ,O.ol.e"', .\ral0 pt.eb4

up tor _ooin. pNparatl~ ooald be _ooth aDd Yirul.-lt to ....ptlb1. a1M.lI.

or coar.. the adw.ngap of laoludtq 41tt ' aJltipldo t1Pl8 • Iaabla, H1k.~lM

u.4 Ogawa • ill nob peeparatlCl1l11 1. und toorl, 'bat .. to v1at extn4 suoh "n1a

hold 'tne vbe. applied to~ be1rap, 1. a que8tim that can bot be ...."..... ta

thi. paper.

GEl!FiAt DISCUSSION,

It .... to be well ••tablished that orprd..., 1.0lated torca aD ep1clem1e

.ot eho1era .in It, _on .pNadlnc tON, an '7P1-l17 vibrioe ill aorpbolOl7 (Ul)

ucJ t., &IV" altaatlca trs thi. aharaotert.tio tarm'i. 8UlP8t1ft of 801118

d.,.....\iOll broaght abOlt' UDder the deleter10ua 1rlt1uen•• ot oenall'! eDrir••

_tal -haDe... That aotua1l7 nob ple.arph1o ar iDvo1l1ticm t ... do 01 ....

t7Pioal vibrlO«1 are tranaterNd CIl labaNt.,. Mdta tor a lCl11C t1M or .ubj.....

",0 the 1rlt1unoe or tpbqe or hmnmtt bodi••, i. clM.1'17 d.cm.1iated by tbe prea."
4e.or1bed ~t.. SW1ar obaerfttian8 are d..oribed 'b7 BaltMJlll ('7) ...

others (580, (39), (10), (5') aDd (79) •

-.,
"

1

1
1

. Jv\her, it i. aon17 apaeed upca that nch epi4em1c strains, when f'ftlblr
,~ . .

laolated trta aeut. •••• or cadaftre, are _pabl. or termatiDI 4atr_, ...... ,

1
&JIll~_ 'bI1~ !lot. arabill08e, are _ClOth in oolC1117 Itba1'8oterlt aD4 auiutalli. Vl~

0':"" )lNparecI apinst epld_io strains of ~h. _. species (31), (Ul), (52), (.'f'i

(n,) and (92). That terMatat10Jl ot lactose ie a turther ebaraoterl.'tl. of IN'-"" . 'J
I • (.}

epid.s.o strain. While wob .har8.oter.' ... to be the cou'tarlt Jropel'tie. of a

trae ep14e1o strain, aten81" 'ftriatione in <me pha.e or the oth~ or '!.til

orgard._ has been reported bT •~ or warker. (136), (71), ('7), (lU),(114), ~:!

(86), (89), (135), (43), (12'1), (129), (93), tJ5), ,(134), (133) uacl at t-.,
I

errCll8oua17 used .. bae18 or ola••ltl.t1Q1 tor thie gr_, of ·orp.i1i_ (til), C,,) •
.,

~'*¥~'~':'$ ~!""I!:'.~_~~



~:

l.

• 51-·
.

It .... apJUWlt, thaii Qf'IU1_, after beiDa IN'bJ.... to iDtl..... fit 'JIaap,
s.-une bo41e. ~ oeria1D other 4.1eter1ou acrUea. of em1.r l ooattti_.

which· haft wrought ..!o· ethan,.. In the cell aDd ·.tteotecl 1\' anabolle prOM._

to a certain ateDd, are by ftO ... to be c!u.itied .a typioal oholera dbrt.

aDd oeclai.1 baled OIl atl1dlel or .uch ·w.riall\e ... Dot to be junlt!ab1At ""­

applied to orpni_ rn.h17 i.olated fPca trank. ca... ot epidemic ahol...

It 1. qa.1te poaaible tba' .tll118.r or ..... .wa.t... Yibrica10 varia,t_

oe.. 1. the lDt••tiDes of 1JBaDe 1Jldlvid-.l. ad praobab17 the .neat flit ne.
. - ,

, ,
n]:'ura1 or 8wolog1_1 obaraot~. (120), and that UDdero~ o<*ltt!... n.

Y&rtarrt. Ii"" ri.. to •.neue outbreaka at di..... reeemb1.1Dg 1Ja eerta!a rea,.••

to c~olera VlthOl1t atta1niDl the true .\1pJl1e propertie. or Q .pl.... atrda

. of V,c)o1RM ('18), (61), or that, .s a renlt of saa. stiau1atiDl fa,nors,the..,

DCIl....-gglutiMbl. "Iibrioe reft%~ iIlto aalutl..ble tora, pill vinl... aDII Ii....

ri•• to frank __ at oh~... (91). It eftr such .obaDpa "dR, they do .....
I '

uderthe lnt1uence elf _pecina ',-,.. &114 other unbCMl tutors or thr\t pa•.,..

i. the bod,. of UDlmOWll reserToir hoet. wheN rft'el'li. /otdbrl~ lato theiJ'



· '2 •
orlIi_l rinl_t t ... take. pIa••

I' 1. Ob3eoUaaabl. to ak. the ,.eNllaect ••teaeat that all .,gl."t.aa1J1e

Yibri. aN ftrul_t u4 all a• ...,glu\iDt.b1e t .... are Dot.. Almon all

~\a, pl.... ., w.rlou vorkera to 4.\ertdJae the'drul of cholera YlwlO1,

baw ..... eurted GIl labarat0J7 ua1-.18, ill wh10h the di.... tak ptl .

t ... v1~oat ah1b1tiDlIUI7 of ~•..,..pt.. -.n1t••~ in_ 1D "hiGh the cU......

18 • tooalls. ta1;en1Ja11at••ti_ vi'h .0 "".08T- .,....a to other JU'\. at ..
, . .

'boc!7. The ta" that, a StaiB vhieb i~ 'rinlent to a 1a~"..,. amS-1 .

..eaar1q agg].ut1Mble to a high titer whea~~ 1JI _'"' vlth as 0 .

PNparedqai••t .. ep1d..to strain, ... it II t7P1ea1 1D 1". 'b!ooh.tea1 acrUYlU..,

ud that, 8WlaJa staiB tnibje'" to the 1at1unM at 8pecd.t10 tpbapa iii"''' ....
reJl4ered to be 1Il00th 'bin a'rinlent as t ••ted ca .0., Ulc1 tiM117 nook 8Vdu

c4 oho1~ d\rioe after prolt.pcl cra1Ufttlora Jd,h\ still ehov hip .Cgl11t1MU..· '

U'MrS vbe ".ned with .... prepared .apia.t ep1clem1e atn.1ft1 btr\ -7"ft

ocaplete17 loet their virulenoe ,. 111.., nggetlu that the tea "Yl~••' ..

appl1ec1 to 4note 41...... prod,,01Dl abillv or aJl ~pd-, Jdght be oCllJt1e'M1F .J

Id.l-.ding in nob t ..tu.... A .train labeled "Yin1.:'- after belnl .~ ..

. 1a~t.,. qt-l. _,. aotuaU7 cause .BO die.a. vb_ tened CIl ... 'bI1IIp.

It cae aeo.". the cOJl\at1,ma that noh viru181lt-laaulu1;1Mble .tniDa, ..

clneot" \hrU. ard!lal7 cultural at' ..01og1.1 _thoele, oouldbe~ lat.
,

t.heir orlIina1 tOl'lU 1athe iiiane.or a ltWtoeptlble an'-l. bCllWeftll,thea t.M

·...."ice ad. by Otaoh1 (91), •• to the p'•••O. ot .. UDkCMl 11l\....u.a\ehtn

lD. at.. p1a71Bl a JU'\ la th~ epedemi~l0t0'of chol...., .... to .... jutlt1al4.

at least ttll' iJlterep14an1a periods. The aiD lIede of trulllld••ion or ohol" Ie

UDdotl.htedly fit. tJle patt_t or"aeut. eurt..- tot» naoept.lb1e 1aclldct.1 ..

ngestecl' by 'Khaa (10", "'" the poealb111'7 ot1avocl'Hi., ,,1te iDfeo\i.. ba •

ea .._ .. t7 thru nc1l 'rllrrica1o rM'8J'111C1ls -..ot be \ek11.7 tIDered. 10 d.nd.

soldl. ot thi...ob1_ .oa1d 1te poftula'Md tml••• at"-pU 8ft ....... ill

.'·'.f·· ':;fW=
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v!\h'th. Japme.. tn-8 1, & turther iDa1..ti. of a oone1ati. to the punt,

CllPDl_; wh11. the PN-ce ot other OClJllltB ant:t.pnlo ••pea". 41.trlbuttcl a'

and~ UlCIDI the true abolera arou~ of'v!1Jrl_)ElJtOf' 'Y1br1Q1 ad e\her oh~

like .-rani.. dl'Call'l1' ....n uae ...tl0 iaterr.1att-.h1p .1,t1lll ~.. \he.

paape of ftbrl_, which voulcl be !apoedb1. to clew" "by 8117 ord1Dar7 aul\ural fir '. \ .

SUMMABY .AIfD gOICWSIOIf.

1

1. 'Iypi_l .p1d.m.o fora of I.tho1.... 1IIlCIergo .pCIIl"'OWI~ tbru ..nala

oIJanp. vheD \raaterred tor 1., per1c4e at tt. OIl labaratOl7 .ed1a. SWth ......

Jdp' .tten 8lacet all pbu•• or the CI.fI8Jd-. the ...,.10lT. wbieh 1... tte

ohuaoter1ationbrlo shape, the 001..." cCIlllaten07, whioh JdP" '-.ct.,o aD S-a

dlllooia'tca, th. ut1pa1c Itruotun, which suffer. & l.a or alteratl.. ill l\a

, .capellot. plrie, th. virul.ee,· which Jd.ght 'be reta1Jled vb. t.eted OIl iii... lon

ocap1et.1T to thi. a1ma1, th. 'b1oc~.l aot1rl\:l••, whioh are cl.tW_17~""

and the ~o1Ttl. power, lIh10h up' be pi...a te.ted 'bT On!.'•••thOli.

2. Similar ftriatlou OOcnD' 1a the .. group of arpld_, wheD n'b~",-,

to the iBtluenoe or a ."elno 'pbap or mau. bOdie., ._p' that ohMpa i8rIwIe4

•

. .. \:,;

... aoh dra.tl0 --..urea, are acre -'__1ft and lead the arp.D1_ '0 ....,~ .....
a sm... of protoaad alt..e..':lou etrect1uc 4..pl,. it. ba.~o oel1u1ar aeUd\i•••

3. 1\ ia arpect that • tM.~ i.o1aW _pitt_....9 of y.'hel811 18 a

1&nOll. t ......, ....14e. 'Miar. clenroe8, noro•• ,ud a amdt.t.....t ... i.

Dca-h_olytl0, hilh1T Ul'ttipalo ad virul.' vb. tes'ed • 111M. 1'aT 4..,1&\1_

trca the.. eharaeterlatie t_turea. 81IIpst. a U ... ehup 1. the ~,

broagh' about apaatuleou17 ... ,lin ..nala an1111 _ \ba •••15._ 1i Yi"



·" .
4. Dae to the tact ',that 'both aooth aDd reaP rona of oho1ea .nbri_...

obta1Decl ,act_ the ooadi\1•• aatlClltMI UDder 1., 2., ad ,., alp" .... 4_tIl

ill at.. vh_ iIl3",ed htraper1t--117 cr Idrht be equa1.11' harml... \0 tid...'-1
..

under the ... ~1meD\al oODdlt1cal, 1'\ 1. c1a1Md ~t the \81'Il "'Y1ru1e•••,

a8 applied to 1ndl_-te the ell_••8 pro!uo1n, _plol'7 ot theee orpJd._, vou1cl a.

_ to repree.t the true property of chol.... ylbri08 vIt.. n.oh 'e.ta v8re to r8

OIl .... -iDl- ader .tural oonditi,,,,.

,. 'ftle renlt. obtained bT tormer workers that, ...oet.h fresh ep1d•• etralu.w ...e trotect.!.,.. povera vh. used •• _ocln8 tor 1-",d..:'lC1l pur,..••, are

o.n.rmect.

6. It is ngestec1 that ~017tl0 pt'opertles ·iIl aD argud._ -.ght alan .s a

..,...te _t1t7. 'ota:I.1T iDdepndent or 1t, rirulen.. and that the El-T. n'bPto I.
, .

pro'bab17 .. variaDt or .. \rue cbolera vibrio which hal UD4erc" Mrtala alMa'l_

iD It, ..nular .tl'UClt~ and dru18lloe, the ..n.nd of noh obages depeacliDI 11'­
th. eff.ct!..... of iDUrterlD1'eDY1rCllM8tal, oondl'lcma. A poe.lbie t-e1a\1,.8hlp

beWeen cholera Yibrlos and oth~ allied orPDi-. is·discu••ed.

7. It 1_ hlP.ted that tbe _ill .ode ot apre8.d or cholea 1. probabl1' ,.. tile

patl_t or"aoute -.rrlerw to the susceptibl. 1Ddlv1dlBl, but the possibility of
\

00CI'lII'en•• ot oholere.llke oatbreake at oerialn interep1dem1o period_ ... ren1' of

T1briCBio rever.101l, can Dot be oCIDplete17 tlllared, 'l'ba\ pJ:'obl.s' i ••p14-.1.1..,·:

of abol... could be eh01'llOWl17 o1arf.t1ed b7 tind!DI a poe.fbl. _thod of re"oIud.,

the di,••e in 1t. t)'ldeal taN ta ~i..tal a.imala, ia i_I_teet. I
I

I
!

1

~ iIldepted to Dr. A1aD C. Pip1dD, lssGOia_ ProtessC&' ot lVu1:o100" .,
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aaI Cha!r.maD of the·~ or Baneriol..,. u4 Puaait• .., &lid \. Dr. ~1.

list, A••ootate P.rote8sar ~ BacrMriolCU', tar 'hell' ft11ab1......-'1.. aDd

enoourqeent thrOUlhoUt· IfIT experimental "ar1c and pNparat~.. of this \.sia.

I alao vtah to tlauk ~. llft.1r ManOQliaD s.d.. Techldeia in BacrMriollJ17, whOM

.... taiU.. helptulne88 in prteJlU1D1 Mdta ..bled _ to -.rry this work to, '

--.< '.
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