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\\' E <Lre i11 full agret•lllt'll t 11·it b _Pi.ipe r <lltcl Croc ke r ( L9 ~11:l ) when 
t h e~- ~a y that .. Hick t> thios i ~ is llO\\. a11 impmtaut aud I'Pcognizecl 
ehapter of path ology .. . H mYeYer , a JWI·u;;a l of th e l iteratm·e 
indicates t hat <I sta tP of 1·erv eon :; irlt•rab le co nfusio n ex ist s aud 
!. hat thi;; confu sion i;; probabl.\· more mark ed 1Yh e11 cons idering the 
South Afriran rich•tt- sioses; t hec;e h aYe not receiYecl the same carefu l 
a ttention of the nu Jnh e t·~ of inrlepenrl Pnt ,, · orl;l'r~ enga g-erl on the 
~ ubj eet i n otbt·r ~-ounh · i e~ . 

In the ]Jl'PI't-diJII-f a r tides (this jomnal) dl't< lil ,.; il<l \·e hePu giYen 
of the experim ent a l \York cuirit·d o1il ,,·itl1 a nuntber of rickrlts ias 
i,.;ola tPll hom ,.;p,·en l rlil'l'e re nL soun· e,.; . 111 thi b portion of th e ;; t11fly , 
it is our in tP n lion to ~ll llllll<lnz e t lw findin g-s 11·ith a Yie,,· Lo 
~ - la ,.;,;i l'ying tlw di,;e ;~ ,;(•,; ;~nd to u,; e <I S ;1 h<l:<i .~ t he ni tr ri<l outlin ed 
],_,. Pinkerton ( I frlG) . 

At t he out se t it mm;l lw t•mp h<ls ist•d l b;il ,,-e apprPI' i;lle fully 
t. ita t om· data <In· b_y no 111 ean H co 1npl e t <' . Th e \\'\I rk \Y<I R i n('i\11-'ll t a] 
io a st tnl_,. of l? ir·keltsia tllliltiiUIIIiulll, l h r• l'<llJ .;p of he;lrL\\·; Ji r r oi 
t· at tl e, sl1eep. ;1n d go;d s, <lUll 11·a s init i;iled prin1a r ily t-o se r\'E' ;~ s ~~ 
positiYe co n tro l !'or l' e rl ~1i n techuique and e.--;IJerinlenloll pro1·c·dures 
,,·bidt harl lnodu1 ·l'll uvg-atin· I'l' ~ull s : hut tlw fi nd ing-" <ll'e ret·onlf'o 
<I~ it i s belieYe rl t·lwt s ollll' , a t leas t- , ~1r e of c-o u ~ id e rahl f' imporlnnl'e 
<lnd m ay be of Y;ilut• t-o oth f' l' \\'orl;er,; i n t hP fi e ld. 

1. Cross- illllllllllity T es t s . 

H is agreed that fo r Jll'<ldical purposes t hf' l'L',.; ult of a recipro('al 
e ross-immunity h·,; l i ~-:> th1· most imporbn t sing le l'l'it erion for th e 
1liffer entiation of ric ·ke lt s ia ;; . ('arf', hm1·eyc•r , mu st be exenise1l in 
t he interprPtntiOll of I'P:'ll l t;--; ;tll<l it j:--; i\g':tin l? tHph a...-ized 1hrtt <lll 
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adequate number of anima ls Jllus l be inelud e cl in a series of tc•sls 
b efore definitt~ conclusion s an• dn11Y n . \Vhen d ealing with s t r ain s 
of high virulence and a.pproxi111aLely equ al iu fectivity for g u i nea ­
pigs , cl ear-cut results are usuall y ohtained , hu t 11·i.th strains of lo 11· 
i nfediYity cDn s icl e rahl e c<tu t ion mu st b e exer(' ised in t~1 e fin al 
iuterpretation. Ln thPse case~, i t i~ believed t ha t th e u sc· o f lug h-l ttn· 
c horio-allantoi c:- Jll emhra n e-nd tures as the les t inoc ulum is a d ecid ecl 
a dvantage. 

In tahle 7 , part 11 [ , the res ults of the cro~~- immunity l est~ 
with t he fiye strains invc>s t igated June bee n sUllllllHl'i zed. \Vith t h e 
single except ion of on e g-uinea -pig out of :2~1 '"hi('h rea c ted to fi~~ ~· ·n" 
boutonn eu :s P and subsNJu e ntl ,,· proved s u sceptible to t hc: h om olog-o\ts 
Yirus, Pach s t r:lill proclu('Pd a .~olicl imm1tnit ,r a ga.in ,;l ih·wl f. Furth er , 
strain ~ " H:trP · ·, '' Hohedsou ·· , ji1>rre l)()u/o nne11 se, <llJci 
" Appl eton " (tlll• l:tllc•r no t tesl c>cl ag·ain s l " Holwrt..;o n , . ancl fi e rre 
/;o-ulunne-use) s howed pradi('a ll y f·om ple te re('ipro('al c:mss-illlnnmi t~· . 
These result s are in ~ ~ r iking· <·u tilr;t,;l 11· ith those· n ·c·o rdt!cl by l'ijpPr 
(J93G) . On th e otlwr h<tncl , th e resu l ts of th r tc•sb 1\·it h t.b P- Jnurin e 
typiJU~ sLraiu 11·Pr r nut so ('I<'<H c ut. ILd typhus b roke clull' ll th e 
intnutni t.v of 00 (fl2 compl etel.Y and 3 parti a ll y ) ou t o f flH g uine: t-pig,.; 
re , ·o 1·e n~d from infPd iou wi t h an y on e oE t h e o lht> r s tr<t in s, i. e. on ly 
4 o u t of !JU <litl not n~ad at lh e h e t erologou s in tn ltlllity tes t. On 
the other hand. th esP ,;tra ins pruduce <l a d efinit E' real'tion in on ! ~· 
a pprox imately :20 per cent.. of t he rat- typhus-re('oYPred guin ea-p1 gs. 
Thec;e r esu l ts agree· pm·tia II ~· 11 it h t ho;;e n ·<·onlc-• <1 by Pijpe r anfl 
Dau (1982) ancl are i n a l nw~t· f·onJp ]plp :q . .(Tec' tll cn l with th ose 
recorded by Gear (1988) . The signifi('a n ce> of these result s obtain ed 
with cr o;;;s-innnu nit.v experim e> n ls with rat t:v phu;; is not cntirPl.v 
clear. O n e i s inC' Iin e cl 1o i nter pret t h em as lJein g due to th e 
ex iRtenee of an a nhg en I'Ommon to the t iYO grou p s . Pinkerton 
makes a poin t of issnin g a 11·:nniug <lgai n sl the too rap icl accPp ta JJ CP 
of this inlt>J'}JJ'etatio n : h e ohta i ne<l ,.; [m ilar results 11·lwn illl·estig<t ting­
a strain of ltlild spollc' cl I'PY <' r f rom ) •f inn esuta anfl ht> q uotes K if'ollc· 
who r e ported that :1 c;ons icl e r<lh le nu mh Pr of g·ui n ea-pigs <11"(' 
1·e fra.etory to t ,\·phus fo llo"· ing Y<l(' ('ill :di on 11·i t h lJ. f!OrrdJJph o.m s H 
or t h e bacillus o f p ;;e ud o-t ulw nulosis . \Yhc•n Yit>II'Pd in t h e ligh t 
of our final conclu ~ i o n s tha t tlJP nll typh u s strain be long s to nne 
g-roup (the l.)· phus group) a nd all t h e ot h er strains be long- to m1oth t>r 
g rou p (Roc l< y }[oun tain s potted f t> ve r gToup), this di screpann· in 
th e noss-immu nit y test,; i nd icat es t h e danp:e1· of us ing· :1 s ingl e 
c-rit e rion wh en comparing th e• cliffPrt'nt rif·kdbi ;ts. 

2 . .'-it·ud11 of Smell!' Pl'epamtlons of tl1e S!'!·otal-sar F:.cvdnl l' . 

_'l'he g-en eral _n aturP. of t h e ('ellular reaction pm<lu('ed h\· eadt 
&tram 11·as pra ch ca ll y Hl entil'a l " ·ith all t lw slraim; stmli n<l . h11 t 
the> n~orphol og,\· , lo('a ti on , an fl c>s pecially t h e clish·iblttion of the 
orgam s m s s howed mar ke el cl iffE'rf'nces . 

l n tlw l'ase o f m urin e typhnfi t·h e ri c kettsias 11·e rt> lon ge r , t.hin nPr, 
a ]l(l m o re d t'lil':ttP 11·ith a defini te tenden<·Y tOII·inds t h e formati on 
of threads: th e~· ll'f' re fo uncl in la rge num.bers on h· in serosa f"e lls 
t houg h s i ng le org<tni sm s 11·c· rp sPen in n eutrophi les' anfl monocdes, 
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probably as a result o£ phagocytosis. On many oeeasions, large 
numbers of infected eells were found in preparations and there was 
always a tendency for the ricl<ettsias to be aggregated in clumps; 
heavily infected cells contained uncountable numbers of parasites 
which distended the cell and rlisplaced the nucleus. Intranuclear 
forms were never seen . 

vVith all the other strains Lhe rickettsias were shorter and 
plumper, more commonly diplo-bacillary or diplo-coccal and never 
showed any tendency to form threads. Infected cells were alwayr; 
rare and these included, in addition to serosa cells, m01wcytes, the 
degree of infection excluding the probability of simple phagocytosis. 
There was never any tendency for the organisms to be aggregated 
in clumps; on the contrary they were always scattered throughout 
the cytoplasm and the degree of infection of individual cells was 
never so great that the number of parasites could not be counted with 
cornparative ease. Again, intranuclear forms were not encountered. 

These observations agree with those of Gear except that he 
records the presence of intranuclear forms in the case of his tick-bite 
fever strains. 

3 and 4. Fl. istopatholo_r;y, and Location and i1f orphology of 
Organ·isms in Sections. 

No data are available on these two points. 

5. Study of the Organism in T·issue Culttn·e. 

Pinkerton deals exclusiYely with the in vit?·o cultivation of 
rickettsias in serum and 'L'yrode in the presence of surviving cells 
from the tunica vaginalis of guinea-pigs. In our studies, the use 
of the chorio-allantoic membrane of the developing chick embryo 
ha s been explored and there appears to he no valid reason why the 
results obtained by the two methods are not strictly comparable. 

Again, our shain::; Jivid eLl themselves into two groups. On 
morphological grounds, it waH exceedingly difficnlt to differentiate 
the rickettsias of these two groups; the impression was gained that 
large numbers of minute cocco-bacillary fonnR were more common 
in the rat-typhus <"Ultures and that, in cultures of the other :,trains, 
the individual organisms were distinctly larger. vVith rat-typhus 
cultures individual cells were frequently flistend ed with a dense 
mass of rickettsias but intranudear forms were never found in spite 
of t·he most diligent search. The picture seen when the other strains 
wen• t>xamined was quite different. The cytoplasm of individual 
cells \Yas never rlistended with parasites; these ,,·ere scattered in a 
disorrlerly manner, though they were present in far larger nnmber;; 
than in any preparation of the scrotal-sac exudate of guinea-pigs. 
In addition, intra nuclear forms were common. The intranuclear 
parasites did not differ morphologically from the intrncytoplasrniC', 
and 1·a rie<l in number from sin gle individuals to rlense masses whicl1 
gave the <listencled nucl eus an almost homogeneous appearance. 
This intranurlenr habitat was a ronstant differentiating feature. 
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Th e rat-ty]Jh u.:; st rain , although itt; mult iplinttioH re::;ulted in 
the drath of t he Ptnbryo, appeared to mul tiply ItiOI 't> ,; ]o ,y] _y and 
shm,·ed a decided tendenc 1· to die out on ~eri al p a::;sage. TJ,j :; 
Lendeney 11·as n ot apparm;t "·ith t h e other .-trnins , al thou gh a 
sufficiently cletaile<l hwe:;tign t ion IYa,; not ca rr ied out to :il ]o,,· of :1 
d \'finit.e opinion. 

6. Studies of OT,gnnism.\ in the J rthroporl r ertur . 

No infunuatio 11 , ,·hat\',·er is :1\·a i lablc on the 111orplwlogy , 
distr ibuliou or location of an\· of the South 1\.Jri('a Jl :;Lrai11s of 
r ie kettsia of the l,vphu s-H ocl~y -:Jionntain-;;pottPd - few r g-ro u p "' 
arthropod YPC lo rs . 

In the east' of rnt typhus, apart from thv nrgatin: f et>tli11 g 
ex perin te n t.:-; o{ Urns ( IWU), no r ecor d app<':ll'" in the lite1·ature of 
auy atleJUpt to dt·ten nin e PXIJcl·im e n l:dl ,,· " ·hPt her He:1s :tre t h1· 
n :dors of the L.ndnts-l i ke-l'ondition l ~:ulw u rPtl by rah. J\ppan·nt l_,. 
it has b eP n th e p radil'e to label :1s murin<' o r t'IIllt· mil' typhus :t 
"t r:1 in of r il'kettsia iRol:t terl from t ha t suun·P. Thi s ,,·a,; actua l h 
don e in t be ('a,;e of t he ,;tr:tin 11·it h " ·hie h '" ~' ~~· o rkcd, t houg.'l1 
fort unately " '(' ue l it-'\'l! th:d 0111' dab, togetlwr \\' ii.li tho,;e ol 
Gear ( Hl3tl) :md c:~·a r an tl Hecker \ l U08) . cert a inJ_,. pl:tce this strain 
in the typhu~ group ( l:l-ea r's <lll<l o ur :; t rain o rigin:tletl frotn t he 
sam e souru•) . Tlw fad that lYe Jwye ,;ho,,·n experilllen tnlly that 
the ra t. is sust·l·ptih lt' to hoth groups of ril' keLtsia i l lusLralec; th e 
danger of tltis pr:u·tir-\' si nce the hn·a of J m!Jl ,IJUIII I!W li eln·n eulll 
is w ell kno1Yn for i ts extrt•mely ubiquitout> feeding ha]Jils. This 
tick is a kn O\YJl tran sm itt-er of the iil'k-hit e fp,·er. 

I n the case of tick -b ite feYer Yei-y li ttle has heel! don e exp eri­
mentally e 1en to i d entify the art h ropod Yector. ]humpt (1927) 
~:Jtates that Am-b lyomma. hebme1w1 , H l'i]Ji cepli(J l1ts sim11 s, and 
llooplzil11 s deco lorolu s a re transltLittNs of tir·k-hit e f c•Yer but tloes 
n ot quote a ny \\'Ol' k in :-;up port of thi t> s tate nl etd. Pijper an d Dau 
( HH-±-1935) iso lated a ,;train by t il !' inj ec tion of an emulsion of 
Rlu'picepl111f11s llfJf}{'lldir·ulntus lan·ae r·ollt•cled fro n1 an immllllP 11 1:111 . 
T hey fail ed. htl\1-e\"! ·r , to han:;mit th<· cli ,;t':1~\' ,,·ith l:tn·ae , ll,l' lllphal' 
or nclu lts of t1111hlyonllllll lu' ln'OI'/1 711. Gvar and llo utl"' ·aite (l!JJK) 
r eported ti1P i ~o lation of til'k-hite ft•n• t· f n1111 :111 png·o rged adult 
dog tiek, 1/ne motJh ysolis leocln·. \ Ve iso lated a rit·kr·tisi<l, iclP ntic:tl 
with U ear 's t i!'k- h ite h·1·pr st r:1in,; , by feeding on a g-uin\'a-pig 
Am,blY'Olnlllrl h eln·or'tl!n ny m ph:w co lll·c lt-·rl frotll :1 hnre. A s far :1 ~ 
\\'()are aware ihi ;; rt'p resrnts the 11 h ok of the puhli,;ht>d exp erilll l'n tal 
" ·ork on tlw tr :111STI1 i ~,; i o n of t-ick-h it!' feY<' I' by t irk,.;. 

Th e l f'e il-F eli.r H eoction.- Ar·t ·o rcli ng- lo ]Jijpe r and C' rocl\er 
(1!):38), thl' titJ·('~ of t h e se ra of pnt ients con Y<tl P,;l'ent from S out h 
A.ft-ican epitlemi!' typ l111:;, South A fr il'an sporadil' t~·phus , and tick­
bite fever are nP:nlv ah·a,·s l o \\'er t h a n tho~e o h tain<•d 11·ith th e s\' ra of 
p eople ,,·ho ha 1·e s'ufrer!'ri from European ty phu;;. ]'ijper anrl Dau 
(1984, 1935) , :u 1cl PijJWI' and C'ror·ker (19:3:--;) l'l'port th:d proteu~ 
OX2 is agg'lutinat\' tl a lmost a,; \\·e ll as OX1 9 , :1 nd 0\.J\ ag-g lutina tio n 
i s not uncommon. l n an out1n·t>ak of til'k-l1ite fPYer (12 patientR) 
rel'ordecl b.Y G\'a ,. :111d HeY an (1 9:3(i ) l o\1· ti tfp~ ,,.t•rp oht:tinerl; tlw 
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titre for OX19 was, ex<.:ept in one im;tan<.:e, higher t han that for 
OX2 and one serum ouly agglutinated OXK (1: 50). Gear (1938), 
in a larger investigation, again shows that lov' titres were obtained 
in tick-bite fe ,·er , that OX2 and OXJ 9 agglutiniu s were of equal 
significance aucl that OXK 1nts not constantly agglutiua.ted and 
never to a high titre. In an exte nsive serie::; of testf; of the sera. 
of patients infected with ~outh African epidemic (louse-borne) 
typhus Gear (1938) shmYs that OXHl is generally agglutinated to 
a higher titre than OX2, that high OX19 tit res are not uncommon 
(1:3,200 - 1:25,600), and that OXK agglutination is irregular and 
occurs no more freqnently than in febrile conditions other than 
typhus. 

In our ha.ud<:>, 10 ra.t-typhu -infected rabbits produ<.:ed 
agglutinins for OX19 and, although low, the titres were definite. 
Tw() rabbits produced OXK, in addition to 0Xl9, agglutinins but in 
no im;tanl'e c1icl OX2 agglutinins appear. 

'l'he strain " Ha1·e ., , whirh hac1 much in common with tick-bite 
fever, stimulated the formation of hoth OX2 and OX19 agglutinins 
in one rabbit, of OX19 agglutinins only in anotlwr , anc1 of non e :1t 
all in 7 others. The hullla.n tick-bite fever strain (R obertson ) itself 
raused the formation of just detectable amo1mLs of OX19 agglutinins 
in one of seven nJbbih; inorulated; the remaining si x were negative. 

In button ±eYer (Durand, 1932) all d in Ro<.:ky ~fountain spottec1 
fever (M:ax(·y, 1906) high titres are not common ancl OX2 and OX19 
are of equal ,;ip;nifica]l(;e; however, OXK is not nggluhnated. 'l'hiA 
absence of OXK agglutination in these diseases would , on Pijper' s 
positive finding" in t irk-bite fever, differentiate these di seases from 
tick-bite fever. But therf' i~> little doubt that the \Veil-F elix reaction 
in button fever, spottec1 fevPr and tick-bite fever is a group, aR 
opposed to a ~>pecifie, agglutination; thus one i;;; uot fully justifi ed 
in stressing the OXK agglutination in tick-bite feYer. If the OXK 
agglutination is to be used as one means of <:>epa rnting t ick-bit-e 
fever from butt-on fe ,·er and spotted fever , then it- must a 1so be 
used to group South Afri<.:au epidemic and en c1emic typhus and 
tick-bite fe ,·er together. \Vhilst, on the one hand , 11·e have r esults 
which show that a murin e strain of South African typhus probably 
shares an antigen with tirk-bite-fever (see " cro'ls-immunity tests 
in guinea-pigs "), on the other hand, we ha.Ye other results which 
clearly separate these two diseases (see " the morphology and location 
of the rickettsias " and " cross-immunity tests in guinea-pigs ") . 
Thus, until a protev s X strain specifi c for tirk-bite fever is isolai ed, 
we consider that th e \Vei'l-F'elix reactiou should not be used as an 
important test in differentiatin g ti.ck-bit-e fenr from button £eyer and 
spotted feYer. 

8. Th e Clin ical P,,:ctvre 1,n the Gw.nea.-pi.r; . 

Rat T yplws.- In common with Dr. J . H . S. Ge~n , of the Souih 
African Institute for il1ec1ieal Research, who gave us the strain, 
we haYe had no difficulty whatsoever in maintaining mt typhus in 
the guinea-pig for two-ancl-a-h alf years by brain to peritoneum 
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passage at 8 to 10 day intervals . In addition , we have been main­
:aining anoth er murine strain, placed at our disposal by Dr. G. Blanc, 
of t he P asteur Instit ute, Casablanca , for the l ast six months withou t 
any Jifbculty. Pijper and Cr ocker (1938) noted t La t end emit 
typhus, in their hand., always tend ed to die ou t in t h e guinea-pig; 
how eYer , in a n earlier publication [Pijper and. D an (1935) J they 
mu l;e no mention of t his point. 

\Ye made no obsen ations tha t haYe not alreaJy been retarded . 
'l'he incubation period, the course of t h e £eyer, t he scrotal reaction 
an d the po~t-m ortem picture agree closely with the findings of 
other \Yorken·>. \Vhilst appreciating fully that a scrotal swelling 
can be caused by agencies other t han a typhus infection, we would 
mention th at a t emperature reaction plus a swelling constitutes, 
iu our ex perience, a surer sign of ft t~Yphus infection than a 
t emper a tu re readio11 a 1 one. 

Tick-bitP F euer an rl A llied Diseases (" R obertson · ·, " Hare. , , 
" Appleton " and jiev1·e boutonneuse).-Th e maintenance of these 
infections (with t h e possible exception of " H are " ) in tlte guinea-pig 
caused th e great est difficulty. By carrying " R obertson " (humnn 
tick-bite fever) in duplicate, we were able to holcl it for abou t fifty 
generations, bu t at no time were we h appy abou t it. Not infre­
qn ently, one line woulcl die out and a fresh start would have to be 
made IYith the other line. H o>YeYer, t he1·e was seldom any fear 
of losing the str ain ; in addition to passaging it in guinea-pigs, 
we cul tu red it on the chorio-allantoic membrane of th e ch ick 
embryo. The Appleton strain beh aved in almost the same way, 
except that we ne1'er tried to adapt i t to the egg-membrane. 

\ 'Vith infected fi evre bmd onneu se brain as inoculum, we 1wver 
really succeedecl in producing satisfa etory reactions in gu inea -pigs 
a nd Yery early in the "·or-k had to h ave r etourse to th e egg-mem brane. 
·wi th this, good r esults were nearly always obtained. " H are " 
gave satisfactory results for about three years (90 passages) by t he 
brain to peritoneulll method in guinea-pigs and t hen clied ou t. 

11hus, a dli'fer en<"e of impor tance bu t perhaps not of firs t 
importan ce, is sh own in the behaviour of the Yiruses of rat typhus 
and of th e .fie?Te boutonneuse-tick-bite fever group in the 
gumea-p1g . 

10 . The Clinical Pict1ne 'in Other Animals. 

It is questiona ule IYhether t he rat, mouse, doo· or sheep are of 
Ya lue in differentiat ing murine typhus h om the other four typhus­
like diseases with which we worked. The rat was a suitable an imal 
in which to maintai n th e murine strain but, on the other hand, both 
" Appleton " and "' Hobe1-tson " could be passagecl in this animal. 
On the contrary, we did not succeed in adap ting "Hare '' to the 
r-at. Sufficient IYOrk was not carried out i n the other animals to 
permit a defil!-i te _statem~n~, bu t no. indicatio n wns got th nt they 
were of value m ch fferentw h ng one d1sease f rom another. 
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'l'he association of the dog with tick-bite fever is an aspect 
of this problem which m erits discussion. Pijper i nsists that tick­
bite fever has no association with dogs except in so far as they may 
act as mechnnical carriers of infected ticks to the habitation of 
mau, the tie ks having pickecl up their infeetiou by feeding on some 
unidentified reservoir in a previous developmental stage. Gear, 
011 the other h and, emphnsi:~,es the association of h is cases with the 
deticking of dogs, Lut this observation throws no light upon the 
susceptibility of the clogs. 'l'he fact that a strain of rickettsia wa" 
isolated from the dog tick , ll . leoclu:, also is of little value sinee 
the larvae of this tick are known to feed on an exceedingly wide 
variety of hosts. I n these studies we have poiuter1 out our failure 
to prove exper imentally the susceptibility of the dog, but the value 
of this negatiY e finding in a s1nall number of experin1ents is largely 
discounted by our inability to be certain of the init ial susceptibility 
of our animals. 'l'he final elucidation of t his point therefore must 
await the completion of work on dogs, born and bred , preferably 
for two generations, under tick-free conditions . On the other h and , 
it must be borne in mind that our strain " Appleton " was isolatefl 
from the blood of a dog showing clinical symptoms of a febrile 
disease. 

11. Clwica l Picture in Jlan . 

This criterion is included in this paper me1·ely for t he sake of 
completeness. From a perusal of the literature it is apparent that, 
apart from the primary sore which may be regarded as an almost 
pathognomonie symptom of tick-bite fever, i t would be exceedin gly 
difficult to diffe rentiate this disease from typhus except in classical 
cases . 

DrscussroN. 

Our final conclusions m ay be open to the crit icism, possibly 
justifiable, that we have incorr ectly labelled the various strains of 
rickettsia as t he causal organisms of murine typhus, tick-bite fever 
and fie'vre lwutonneuse respectively . In the absence of " type 
cultures " isolated from classical cases of the diseases this is a 
possibility, but not, in our opinion , a probability . Om strain of 
rat typhus was that used by Gear in his studies, t he infectivi ty for 
man and the course of the disease resulting from accidental 
laboratory infection being described in detail by Gear and Becker 
(1938). Our " Hare " and " Appleton " strains proved identical 
with Gear's " Robertson " strain isolated from a human being 
suffering from what he considered to be tick-bite fever. 'l'he strain 
of fievre boutonneuse came from the same source as that used by Gear 
and was isolated from ticks in a manner similar to that describect 
by Pijper (1936). Consequen t ly we do not feel that any unjustifiable 
claims for th e correct identification of the respective rickettsias have 
been made. 

The five strains of rickettsia appear to fall into two distinct 
g roups when due consideration is given to the sum-total of those 
criteria which h ave been the subject of detailed stucly. In th e one 
group falls the murme, en demic or rat-typhus strain which has 
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:'>Tl : IHJ<: .-.; Oc' TilE H l l' I\I·:T'I 'SL\ S l \', 

beeu •·••n1pared IYii h PpidPil l i .. lou~t·-IH>J'llt' ty]illll~ 1,~- Ueal'. In the 
othe1· gronp fall .-d.rain s .. Hol ll' rt~on .. (t i <"l-bii P fpn•r of lll <.ill), 

.. ,\ppldon .. i fmn1 a do)..!'~ . .. II an· .. 1 fm111 t it·ks !'olle..t Pd fro;11 
a ha n· ) a nd ji1~1'1 1' IJIIII follltett.<~' (from t i c k~ •·oi 1Pt'1Pd fro1 11 clogs at th•· 
Pa:<te11r lnstiiutP, Tuni~ l. It is not sug-ge;;tPd that the name t it·k ­
hite ft · n~ l' .-; hould lw rpplat·t>d by eit h Pr t hP FrP!l l'h or t h e AnH·rican 
tt'l·nt, .-;int ·p tht· n<tiiH' ti c l;- h itP ft.·Yt' l' lws right·ly n·• ·eil·t·d inter­
national I'Pt·ognit·ioH a.-; tl1at applit>d to a :<[w•·ifi,. riek Pth:;ial tli :<<·a:<t' 
in ~outh :\ fril'a u11d ltas •·olllP in to popular ll ~ag· p in the •·oHn try. 
]lmi-P\'1'1', it i.-; :<ttg').~· p,;( pd that. frotn a J,io logi•·• tl ;~nd eti ologiea l poiut 
of l' iPI\', tht' n•la tionsh ip of tht• nu· i o n ~ d j,;pa-;(•,; slwul <l he C'IP;~ r] y 
n~cogJJ i zPd or \liHlPrs (ood. Bt•arin g in mind l'iltkerioll' .-; d;t ss ifiC"<ttion 
of tlw •·tiologi<"al <JgTnb of t h P ri<"kPth ial disP:lSI's . it is p ropo:':Pd 
that 111P 11alllt' " Hu· l.·l'ftsut l' ~'~' tr ll:l'l. · i 1·ar. muus1' ti .. ht· rptain t•d 
for t·lll' <"<Jil satil-t' ag·pnf ot ~t> ll t h AfriC"<lll Pndt•lni• · lyphu.-; a nd ih<Ji 
till~ rtalll t' •· /)l'tlllltl'l 'lif r n.rt'tllt s ril ) ,.etlsi \'HI' . pi:iJif'l'i " f, p g-in• 11 lo t ilt ' 
t·au .-;alii-P ag·t•JJI of ~ou l h ,\ fr i<·<tll t i1 ·k-h i l t· ft., . ., , .. Th t• variPI-\ · 11:11111 ' 
.. l 'iif lt ' l'i" is s ug·g-pstPd in lr onti!J r of llr. ,\, l'i.ip t'l' of l'rt>loria ,,·J w 
i s unqti P~d ionaldv t hP pion t· t·r in th t• inl·t•s ti g-;tlion of rit ·l;t•l hi; t l 
di,;t•ast·s of nwn in ~oul\1 .-\fr·i1·:1 . 

Jf thi s noltlt'lll'Lli un' is <td op tl·d it i~ <tpp< tl'<'lt( t hai t·t• rl :tir r 
additio11:1l tllodifi•·ation s IYill ilt'I'Olll t' n•••·•·.-;s<ll',\' ; for i 11si:~nt ' t' , th<· 
n:1111E' "/)_ rid·f'lfsi ntl'. 1'1) /J iil'i" ,.;houltl J.p tht• llalllP g-iYI'II to 1!11• 
ri t ·.kptl.-; i:~ I':IUsi ng- fi~~ r re 1/llltfolllll' /lse . Fu r tht•r , t hp geJwri •· 11<11111' 
·• Nid·f'l tsia " I'HII Iwt hP <tlliJ\YP<l for N id·ettsiu J'tlltllll !lll li nm. 
H. i!IJris, !? . or uut o r H. l'flllts , <~ ltl wug-h thP gP!Jera l ll<lllH'' 
· • riC"kP tlsia" <J!Hl " ri f' l; pthio,;i .-;" lll:l \' he rPta inPd sin<'" }t il <ll'P 
spt•t·ifir· p:P nc>ra of t hl' f:1 1nily Hl( ·l.·f' lts i,,;.r·ae. ThPsP lat tPl' ri C"kPt h i<J ,; 
dilfPr '" markPilly nlo!'[l iJolog il'all\· a nd b iolog·if'all,\- fro1n those of t ht• 
ly phus-.-;po(l t•tl-ft·I·P r group t hat thP ~ep<~ratio n i~ nw r itetl , hut 111> 

gc· nPril' ll:IJJte is s tt g·gps fPd pt' ntlin:.r t iH• t·oJJipl t>l ioll of nclequ alr• 
<'lllllpar<tf ii-P ~tutliPs. 

~1 · .\J~IAHY. 

I . Tht• iiY<' -;train~ of r it·k..tbi<J art• ll isl'tts-;.-d and t'Olll)l<ll't'd 
<H't'ording- to tl1t· niiPri:t .-.;ug·gpsft•d ],,,- Pin lwrtm1 ( l!fl!i ) . 

:!. I t i.s t'OIII 'htdt•d th<Jt t l~t·y hill in to 111·o group,; : 

(11) '1\ phus gm up- •·ndt•nJil', nlt trillt' or ra t lypht ts. 

( /1 ) Hoc·k .1 \lounl<tin .-; poift>d f, .,.,.r g- roup - fi i·t-1'1' /1{)1//11!1/tl' ll -'t' , 
,;train :< " Ho llt'r t.-;on " . .. Appl t>io n .. and .. ll;trP " . 
" ·hi..! J <ll't ' s i1nil.tr ;tnd s limY only lllinor str:tin ditl't•n•nt ·t· .s . 

::_ .\ p ropt hPd non lt•III'Lt t lll'l' i-; di.-;t · u~st>d. 

A (' )(~· )\\'I.EJJ(; L\LF~TS' 

"~ ,. li <I\'P lllltdt IJlP<Jslll'P i11 :tt: kntJidedg·ing ott !' intlehteclnp.-;,; '" 
]Jr. .I_ Ll. S. (1ea r, of tht• Srnt t h .\ fr i .. an I JJ .st itntP for :\lc·tlif'a l 
H <·~l'l1l'!'h, for t!tP l'<tt- t~·v h u.-; <~nd ti• ·k-hite- fPI·e r .-;t ra in,.; and fo r 
Jlllll'h helpful (']'itit·islll <illcl a<h-il'e, anrl t o lh. L . BalozPt , of t lw 
l>sleur TnstitutP . Tuni:<. fm· ;1 ,;upply of .fil· l'n' -houfliii iii'I/Se-infP..tetl 
h e· b. 
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