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1.--Tntroduction.

expmrimemtal tabereulaszs in tbe galﬂea pl

ama %he ~

rabblt tnese e&xarts ha”e been 1n vavﬁ, Eat uhls~is not‘

‘iher attention, lt will

;
’f

1f they do not arpear

some d@ilﬂlﬁ@l& favar—g'

e mu % always remember %hat it 1s asele%s verhapa

m@tﬁoaleally coﬁduebe& Lpon anamal Jensitlve to

hemoi&erap orrers.;tfj
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N af ee;tazn Gf the eampauﬂ&s which seem to have giVEﬁ DO~
1%@ of eh»meth@r&peutza v&lue in ﬁuﬁereuiaszs,_‘ﬁhes& ’
esmneaﬁ&& 1mcluée UIres , benzyl alaenﬁl, eznm&ayl eﬂlorzﬁe

ézﬁe &ﬁd aiige& eewyaunéa “Whe @aﬁmrs or tﬁe ﬂawaxtmemt‘
',QL Ghemisﬁrv dz IGuse xn full ﬁhe camp@uﬁéﬂ synt&esixeﬁ an&

g  %ﬂe metb@&s of synthesis emp?ogeﬁ.' ' g

| Hhe DeﬁartmEﬁt @f Bae%eriol@gy was. then &pproashe&
fﬁWith a.V1eW't0 &eiarminlng the therapeutlc valne of ihe -
f;@r&gs synth631zedv Thig aaper ueiﬁg,_ii ig hoyed the ;1rs%

af a serles on tha beh&vzar in vzvc ef these compaan&s, 13

‘jﬁlargely &evetea ta’a &eseriptzon of the tecariq&e and

 fb@hav1mr of oﬂe &rag is 1nelu59ﬁ, , ’

- nearxvg in mind the tﬁnﬁts of Calmette lt was de%er~

; mimeﬁ ta eover ihp g»ﬁuad slawiv and %heraughly IL was'”
ﬂ“ﬂlﬂ?d t@ US@ 152@& njpu}atlaﬂs of vuluea pﬁgw f@r uhe 8h~ "

riments, rather than ncpul&tlmg a few at T&ﬁ&ums and

:al%a %m uae 2 ﬁumbsr of eo&trais equal %o nhat of. ﬁhe tes%

: Tﬁere w&s first o be dlsccvered the bogﬁ me%ho& by

_’hwhleh to a&miﬂlsber the drugs.



B

@e%heﬁ~of Aé@iﬁistfatieﬁ,gf 6hemi@ai5;;

Th% chemlcais to be. ase& ina preiimmnary aarles were
‘f;henzvl cmnﬂamate, matawlada benzyl clmn&mate and ethyi
ibﬁeta~1®@a aanmam&%e» Eheae comp@unéa (a& oan bﬂ 1¢un& by

K““f@remae %a tha papefs of the: G&emlstry Eeﬁ&r%ment on 5

~¥thelr vrcparaﬁlan&) arc all sollﬁs at raom temp@raﬁdfe
j(?ﬁ

ftataneﬁw nsuallg emplcvea a% solvcn%s xmr 1m3eeti@ﬁ 1s very

9C}) and,imseluble im W&t@fa Their gnlubiliﬁy lﬁ &uuﬁ

visw; Em iflea*iaﬂ witkcu% the use of an emulszfyvng :

 %§@@$ wag not nosszbla~ thus it vas tbaﬁgﬁt he % nmt ig

,uwe the drmg in Pwﬁlﬁlfle& form as the nra%ectlva GQLlOi@;
need as the @mul ifglﬁg agep% nght very easzly 3ﬁf@ff&?67 

"‘mlth ﬁh@ aﬁtxéﬁ of tn@ drug 1tsel£. | | "

 ; It was f@ﬂhﬂ, howwver tn&t although %h@ druga dld ;,

g}no% melt untll ecm81derably absve vlood he@t (37 G} they

‘“ 300&la e eeoled while molten ‘to blood ‘heat wxﬁh@ut SOllﬂww

krfﬁl;yinwﬁ, It W&ﬁ therafcre dcelaea ie 1noeulaﬁe ‘the pure‘

ngerg in melﬁwn stata:at“ 58° C,'thus maklng snre %ha% the

‘fﬁeffects, if any; W&&l@ he due to the chemleal ana ta that 
“alone;,, SRR
| Tﬁtraeardlae 1mﬂcmlatmon W%ﬁ flr%ﬁ %ria& a8 being tbe
 §g$ﬁ direet method. Two ﬁif¢1aultie$ were eﬁccunt@reﬁ
‘hGWE?@f wh 1ch reﬂdered<ﬁhﬁq ayﬁtem impr aetlc&L, The ?iraﬁ

szflemlzy was thﬂ wgthﬁugh reegvery ol uninecu}aiva gulnea\
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"$2 3 from the a@a@stﬁatiﬁ:ugeé{ wﬁé%he% ether of ch?orc* :
q' Torm, was ﬁ%raﬁl tae racev?ry QL gﬂxnea nigs inmaui&ted
| with vhﬁ @rug Whaie un&er aaa@ :thetie wan very s}aw, a@&

,@zten um&a@ﬁ&g$fal. 1 éinﬂé thewe draga are hzwhiy Salubla

b  1m nat& @%h@f &n& chlarafarm,tals pk@ﬁamenen may h&ve bemm ’

fue %a Bome acr% of lcose ehemmcal3 or. aven p&y&&oai

'meiﬁa%lOﬂ be%ween Lhe dvug aﬂ& nh@ aﬂaesthesiec, Cerﬁaln

mﬁ1v1ﬁmal gazaea plgs, how@vefy ai& res;ver fram inog-

iy ufatlans 0? as much as @sv75- - benzyl ﬁ;nﬁamate or m@%a*

~ 71od0 heﬂzyl clnnamate or 0+5 eic.‘e%ﬂyl §e%a~1sa0 elmn&mate.
 i”he other &1ff1@u?ty eﬂcountﬂreé - however, wag guehwa@ to
~ma?9 tbls qygtpm.@f inoeulaﬁieﬁ ﬂ&&%isfaeﬁar?; The needle
‘kkaf gauge large enmugh %@ pasa *“e m@lﬁﬂn aﬁmmieals we.s nc%
k~mali‘aﬁ¢wgh in qutslde aiameﬁer %m enanre th&t the heayt
' mgqc¢e would eiase %h% ﬁuﬁeture, anﬁ ﬁh@ &ea%ps by &@m—
_er?haga were thus f@r~t@@ f?@@hemt to make nra&tieab181 f 
 :1&@3&1&$10& by thi& method. Tﬁe nac@ss1ty'¢af a nﬁeﬁle §f

R

fgl&rée$wauga also maﬁe 1ntraven@ns lﬂecalaﬁlon 1m@osslb1e~

gi,+raperitaneal inocula%aoa 0¢ ﬁhe various eempoamds‘

was then @itempte& and fauma ts be highly satlsfaet@ry.,

*he guine& plgs,atasd‘xﬂoaulaﬁloms Qi up 10 Loc.c. eaeh of

%hﬁ chemiaalg withont any loss 0f wel@ht or other: symntems

“ﬁf distresg,



; | The teebﬁiqne ﬁaé &5 follows: t?e cbewzeal to be.
 i%oeu3m+@ﬁ Wae ?iaeed ia g sterile eﬁntalner ani heateé af

'63 c. uwptil liguid, The mal%@ﬁ drug was bhen dr&wm up in%@

'V& sterile ayrzrge with & needle of 22 gauge ani inseul&te&

»f'lﬁ%ran&rliaﬂeaiiy inte the guinea @l% The guines Plg haé

'fﬁrevmmuaiy nceﬁ @repdve& by eliyrlﬁg & gpace &bcnt @ﬁé ;neh

"SQuare ox its ab&om@n am& wiping with hoﬁh &leﬁhai ﬁn& ,[, ,

vﬂalﬂﬁ S@l&tl@ﬂ.Vf:;

In flnaily dcﬁermialng the raute hv wﬁi&h:%befﬁruﬁ:‘

Zawaﬁ ﬁe be admlnigﬁerea, consideration was algo glven to the

,acf: that the ﬁrugs are hig hly mselubze,_ If the ,Lntra-~ |

;'caréiac or irtraveﬂaus rouhe vaye eho&en,‘ube totaW amount

’of CQMﬁ&raiively 1ﬂuolnbla material whleh eonld «afﬂly be

stglvez was abV1@vsly very sm&ll and the resu?tlag assipil &%ion

E of the gmlublﬁ pﬁf*l@ﬁ, lf ezy,,lnta »bc syest tem W@ulﬁ be

neg iglbie,ﬁyﬁm the other hanpd, 1z 3ngoetﬁsn? W?T@ glven

‘ '1£trﬁyeriﬁsﬁaailgkl&rge gy&ﬁtities of %he &rug c@al&~be

»4&dwivis%erﬂa with tﬂe resui% that a wre%tef batal amsunt

v;mlghﬁ possibiy be, aaslmllat@d 1mta Lhe system

”he exparlmoﬂ%al uulmea §1gu were kept in 3nd1v1&u&l
,wfeé, an& cleaﬂed aﬁ regular intervala.

e zeg anﬁ weighe
HI“ this group of @X@er1ments 1% was aeei@ed for cemvenzenee’

o gakthg perform these Q@eratmons»am Hondays, 9ﬁ,m, @@de
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Cmesdays 1:30 FUH., ma Fridays 5;.39 i

.?he,raﬁimﬁ, gzv&ﬂ mfﬁer u@zg% g aan&1s%eﬁ of 600gms"

gre n feed {mol ﬁ)~—lettae@ ﬁﬁbbqge cand camiifiswpr 1@&?@
ar& 8& gmg ewush@d eazs. ﬁa W&bﬁf’“@@ émvem,as the ?reshk
| greene were feum& to %e sufficlent as a source of mﬁlﬁture‘;»

’fh@,reagf,ss :Lﬁ ever;g ‘case mre eleaﬁsd and sva@h@d tnaraughly

‘a¢ter eaen wazghlﬂg but before feeﬁlngpvy'
t% was iaun& tﬁat by faediﬁg atb lsﬁg@r 1n%ervals aham

aﬁe &ay, the welghts did not *how*a ﬁreat & day~ta»&ay

va?!aﬁimn, 31nce ihere was tlme Tor e%aenatiom of ﬁhe intcst»

; iﬁes aftnr fe@éimg

?fevaratlsr Df éya, tu@arcﬁlgsis‘f@r I@acula%iﬁn. 

?he %ﬁber¢3e bﬁeii1i‘usa&fwéra;fréw a(#iruléﬁtaeulﬁ;
freghly isclated from sputum at the Vﬂmcguver @em@ral
Hb ; l %br@ugﬁ tﬁe tinduess sf Er H.H. Pitbs, Bireeﬁor
&afjﬁhe L&bwfa%eﬁiea?ffwhe eui%nru@ were all grawn on “c%ra»
gmamx s meﬁlam at BVVG. | <

l5»~ﬁay culture was washed off tac meﬁzum with

saline (0 8?%),‘u81ng 8 Suefile Faﬁtmur ip@ te.‘fﬁhe

 tm settlo oaﬁ herare remnval frem the tube. The resalting
'ﬁuﬂﬂeﬂ81on wus ubem transfewred ta aﬁotber @t@rlle tube and
, ﬁélnt?& ui%h ster Ie,saliﬁe to a %gfbidlty eqnlvalemﬁ to

jﬁaaiarlaﬁﬁ %tandard £ A? ter mach exﬂerlmem%aﬁon it wasg
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fgz‘md that 0.25 e.e. of a 1/20 '@ilution of this turbidity
inseulated intraperitoneally would cause the death @f;a;
‘guinea pig afier approxiwately 6 weeks. This, then, uwz L8
the infecting dose used fér the preliminary tests

‘For the more conclusive experiment the culﬁare us &5
?,Wag frﬂﬁ,ﬁhﬁj@f&ﬂ&@;ile'Q&n&tﬁrluﬁg'l%ﬂlaﬁﬁ& from pléural
i;flai&;'tﬁixa saﬁggl%qre‘ This was a nmore slowly gfo@iﬁg
organism and neessslﬁatea the use of an 86 day culture for
;,maXi wm growbh. |
.,’ %fsef furthey experlmem vbion 1t was Lound %esﬁ to
>‘aliow the suspension of %urbléiﬁy #4 to settle for exactly
’1@ mimites mL& tnem make the 1/56 dilvtion from the Suwef—
natant suspension. This removed the m&jori%y of clumps of
baeilli, and gave a much firer su ugpension, thus increas ing
the periocd before death %o s aovproximateliy. 12 weeks. Thls
therefore gave any possible therapeutie powers ol ﬁhe ﬁ?h@
& much better O@?Gr%uﬂiif,

Inoenlation, whsther of crt or bvubercle baeilli, was
: g »

~or QOﬂvemleﬁee sa ake slways vlven before feeding, a period

,731 @ﬁiea_the,iﬁﬁeati@as'would be comparatively empty.
Prelimitary Experiments.

To determine if the drugs had any prophylaciic vrop-
erties it wae decided te inocculate zmall numbers of guines

npigs with the drug and tubercle bacilli simultanenusly. It



"@wzﬁg %ab3'

B

ws the éetaii@ @i ﬁhe

Iﬁwas th@ught %hat thzs perk&@s w@ul& wsz som& 1@&& &r tc
'J7the Ts3a%xve value of the ﬁragg Pﬂﬁ helv ﬁe &aevae which .
s ﬂe?ara} gbaui& bn nsed in %hﬁ n@fe e?temsmve experl&eﬂ%

11aim&ry

| Compound

,Aiﬁé& ﬁi€3 ;iE§QnLatg&_ co

Qu&ntz%y sf

mpanad

/ﬁuaﬁtitg ﬂf suspemsion

R tnbereie bac 1114

;inocﬁl&te&

Benzyl

| einnemete | -

’uléﬁéiéaw

i 0.425 Giﬁf .

~benzyl

. einvamate

3.»0 (3*8*9,' I

s

| iedo ei Feras

camate

Ethyl meta-|

Hone-~Controls

szf} Gaﬁ t .

epanlmals 1noculate@ w1th benzyl clnnamata av&%a eé 68

knowev»r, r@mained alive for 77 d&ys.




éags, ane remalminb alive f@r 73 @ayg,, ihe auimc& plge
inoeulau@d with metanioaa benzyl eiﬁnamate gave by far~the
"masi ﬁromiqing r@snitsg averagln 68 aags, ene h@weVQr, re~
m&znaﬂg alive /sr‘~3 days. | | ’ | ‘

. ‘3@@_2@ *he onie control whmeh wasg 11vzﬁg at 7 ﬁags
:?ﬂﬁﬁar iﬁééé ation ube@e ra@u?ts dz& not seem to be €V8u~lﬂ~
&1@&11?8 of aﬁy eupezuﬂi@ms. Tﬂl& guinsa ng, hewev&r;'an :
 ‘uthsy‘/3heweﬁxam ea r-nameoufe Dravlng ihat at SOmE. timef‘
. thls an1mai ha& been earat&gge&u’ Af%ef & ehaeguun ef anlmals
5 it ?&S fauﬂﬁ that thlg wes a guivea plg Wﬂ1eﬁ ‘had been tagg—~

P e@ %ﬁ&a iﬁoeulated 1muraeard1ally 71 ﬁaxa nrevzo&s to the

~1ﬁaculat10ﬂ whth tubeycle/bael?ll Witb 0.7 co0a neaz;l elnm~'

This, than, eamsea the ellm1ﬂat~

 amata ;or a %o&iczty tef;,k

 ‘\10n of %his~aﬁima1* Lhus uhe experimenis nge Sohe indieatienvw,

'of 371ghtly be%ﬁe? @rophylaxiq ?raw meta~wo&a beﬁyyl Glnﬁﬁm—

e a%e than frc benzyl einnamate.

?uch zﬁeemﬁTusﬁve result% deflﬁiteiy unheiﬁ ﬁhe neeess—
ity af au aylm mueh 1af“sr v@nnlaﬁlan@ Tor %he,ﬁeyt ex« ~“
,perzmeﬂi ?ar “the ?&rga scale exveriment it was ﬂeelﬂ@a ﬁ@ B
,“trj m@aa 1@&@ benzyl ﬁlﬁﬂ&mate as 1t ha& glveﬁ Som@ 1paicatlen
Tof a?l Ltly hebtef pr@phylaxzs then ben?yl clmndmaﬁe‘ It was
,alsa ﬁhou hﬁ that 1t would parh&pm eambine tThe auppase& thera-

/?peuile prap&rtzes of‘bsth benzyl einﬂamaﬁe an& 19&13@.

”he firsﬁ method use& by ﬁh@ ahemlstry yenartmeﬁt ?of
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fot

the syithesis of this drug wes sucecessful tor small gquantities
only. As it wasg caleula%ed that at least 100 gme. of the
compound woula be ?eauzrea, the writer assisted tha i

FE

vES %zga%o in %Me Devparinent of Chemistry Tor several months

in de viqi g a new method for quantity production.

Finnl Experiment with Meta-iodo Benzyl

Cinnamate.

iethod of Recording Guinea FPig Welshbs.

_ E&é to the hlfhly lﬁGGﬁG3QSJVC resulbs with nma?le
9opula%1aﬂs in the prellmlnarg work it was decided %o use
,#@Q@alaﬁiom,of,ZQ:gainea pige for the ﬁimal experiment, with
‘an ad@itiomal 20 guinea pigs OL the eonﬁwol ﬁ&ah pOD~
ulatzoﬁ 30@818%9& of 8 males and 12 females the eonarel
&ﬁlmaléM;?@“ﬂglﬁ 424 gms. and the test animals 419 gmsw  It
may be Wpll to gay befe that the provorition of males to fe-
ma}ns was not due tn a1y Sb&vl stical rnQUIWeLELu, but to the
faet¢thatjth@;yﬁnng aﬂlmalg on hend haprened to be go divide&;
Th&ignimgls wers to be fed and weighe&, fbllowing %hefnbfﬁal
" routine qu-a caﬁgiééﬁable period wi%hou% any iﬂaeu&atioms,
The average. Wﬁlbﬁt of each @opulailoﬂ<at sach wei hvmg WaE
to Dbe carried into & moving average. This was &cﬁe in the
following sig mnar««fﬂr each population the total we¢gnt 13
divided by the naﬁber of guinea pigs, giving the weight of

the average gninea,yiggfgr'that day. These weighls were then



addad in overlaypping groups of three and the mean ﬁaken,
thus giving a2 wmoving average. This method tends to s@aa&h
"out the curve, since it eliminates to a,large extent ﬁhe 
daily fluctustions. The moving averages of the two pop-
~Julatioﬁs were plotted against the time on semilogari%hmie’
' papef; The complete experiment lasted from Uet. 22, 1934

bo Aug. 12, 1935,

]iImocula%ions;
| With eta-<iodo Benzyl Giﬁnamaté.

In order to ‘ive the drug every posgible cha :Ce it
wag decided to irceulate the drug in &.5 ¢.C. qaanﬁiﬁie$v

at meveral 4ifferent periods. The guinea pigs were thug

ated with the drug 14 days, 7 days, and 3 days be

iroenls Tore
receiving the incculation of the tubercie bacilli and 2, 9, @

and 16 days after.

C’“

It/is iﬁ"sresﬁinp to note om tre curve that the drug

hag veeminbly no eiteet up to the %1me of the inoculation

with Hyc. %ubersuiosiﬂf‘an recelving the tubercie bacilli

 ﬁhe,aﬂiﬁais’imma@iatelydbggaﬂ‘ié_ﬁrcp,inmwaighﬁ,.recovering
glightly and then dropping sgain at each further inoculation
kwi%h the drvg. It was for this reason that the drug was
6iﬂeom%iﬂﬁgﬂ 16 days afber the tuberele baeilli inoculation, ’ L
d and emaciated
and showing further gigns of distreas .
#ith Tuberels Bacilli.

Ag described befoere the imoculation uzed Tor hoth



e e i
pagulatiéns was 0«25 cscy of 8 1/20 dilution of a turbidity

eqnal bo Hag Fﬁrland e, usiﬂg the supernatant 71qu5d for
dll&ﬁi@ﬁ after 10 minutes settlin |
’Resulﬁg |

Scati tically the results were entlirely negative.
Eleven of the treate& an1ma7$ died of tubersculosis be¢ore 111
dﬁy@ whereas only eight of the controls died avsr the same
parisd,‘ The remaiping guinea pigs were then kllleﬁ and antop-
%i@ﬁ,‘allkﬁnowimg definite symphtoms of tub@re&ioslev

The knowledge that thege deaths were'gyeaifieélly &ﬁeto
\ﬁubercuiQSis infection, is owing %s\the kind @c»onefaﬁicm of
Dr. ‘oa, tﬂtus Fathologist and Dirvector of Iabora%orles at
'»the vancouver Genersal ﬁ@@@l%ala Br. Pitlts performed autonsy
' and hlgtolagieal examination on all guinea pigs used in the
experiments. o |

it"wemlé seem her@fow@ ff@u %hls that the drug isof
no value in tubereale&ls Qf@ﬂbjla113¢ In faet, from a study
of the weight curves it would seem that the &rug‘hés~& detri-
nental eifect in the‘pﬁQSenc@ of tuberculosism, as'axylaiﬂe& in
the previous section. |

1n~every case, it was found %hét the treated ﬂuinea pigs
0n aauopsy showed cx%emgive 1n%rapervtomeal agdhesions, whereas
ﬁne unhrubged vuinen glgs dld not. . The adheSiOHS'ﬁher@fére

were &OMBQlQQBdeE_ﬁO the irritating action of the droug.

Discussion.

 The one valid comclusion which may be drawn from thig


http://eq.ua
http://JI.il

ot
&%

~experiment is that meta-iodo benzyl einnamate is of no thera-

geub1c value 1n experlwental tuberculosis. large pOﬁUlaﬁLOﬂS
«JWGTQ used;ka minimal inoeulum of tubercle bacilll was given;
i drug,imdculationgjwera 80 spaced as to give ample oppori-
’ uni%y for both prephylaeﬁie ahd therapeutie aotién;
| It is interesting, hoﬁever, to speculate moron the
mechanism of the reaction of the drugged pigs Tollowing in-
seulation of the tubercle baeilli. | 7
:I% ig cbviaua that this cannot be the reaction Qf the
drug on tubereuloug lesions as such. It might be explained
by acer ma?atlve traumatic etffect of continusd iﬂOGﬂmaﬁlQﬁ&
3 upon the perltoneum of the guinea pig. | )
Un the other havd it is possible thab the drug had
: SGmsitize& thekanimals t0 the tubercﬁlous toxing or even
:'bo the acﬁLa7 pfaseln of the oraanisme\ ﬂﬁéﬂQitizeﬁ“ is used
 ‘hore in tLe seﬁse of 's chemical geﬁsztlxaticﬂ rather than

with any reference to allergy.
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Appendix.

Since there appear to be seversl modificsiions of =

Petragnani's medium Tor the cultivation of Hye. tuberculosis,

it was desmed advisable to give here the formula followed

in’ﬁai;fpar%ic@lgg;@ﬁgezimenta“”ﬁhe s%raia$ of Hyec. tuberc-

- ulosis used would give satisfactory growth on this medium in
less than one~half the time réquiféa on any of the more

common media for tubercle bacillus eculbivalion.

‘?{?"—'? o P N .
it 3 s :
éll.!»—.‘..»b,' BRI BB Ll F P RE RGP R L S N S R

wdis e : 200 ¢.C.
Potato flour.................. 36 gra;ps '
Feptove........... . ..ol . G grams

Totato--egg-sized picces.... . 6

jpasd o i s F . : . K
LEESR--WHOI8 . Lo o . L. BA

Ege yolk8. i e, 6
Glyeerin@.,}no.a.,ﬁ....now‘;yf 70 c.c.

lalachite green~-g aqueeugb

SOLUtiONeoosvoconnvonone oove B0 Goc.

;Grin@ potatoes with fine meat grinder. iix all ine

gredients. This mixture ig kept in a boiling water bath



=

'I"x

green. The wh

16

with freguent stirring until it becomes sticky.

it is left in the water bath for 1 to 2 hours.

After.

eooling %0 50 C.add 24 whole egas and 6 egg yolks and 70 c.o.

.

glyesrine. Then add 60 c.c.

le mix

]

{g 2nEe
B
ing positicun.

¥

- lncubate-~firgt Gay 172 hour at 70 to Y5 @.

nexb day 1/8 hour at 80 €.

ia

s

8% day 1/2 hour at 80 C.

2% agqueons selubion malachite
ture is filtered through sterile

>, tubed for slarts and placed inm an Arnold in a slant-
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