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CHRONIC EXPERIMENTAL OSTEOMYELITIS 

Luiz Gustavo WERTHEIMER ( 1 ) e Ivo Vecina MARTIN ( 2 ) 

SUMMARY 

The inoculation of a varying number of Staphylococcus aureus which had 
undergone also a varying number of transfers, has always caused death of the 
animais, independing of the inoculation route employed. Postmortem examinations 
showed multiple visceral abscesses and liquefaction of the bone marrow. When 
previously immunized with staphylococcal anatoxin, guinea-pigs survived inocula­
tion of staphylococci. 

Nevertheless, development of osteomyelitis was occasional. It was only by 
employing the hematogenous route, as well as the direct (intra-osseous) one, that 
the AA. were able to obtain a picture of osteomyelitis. 

The number and virulence of the microorganisms proved to be important 
factors in the development of experimental osteomyelitis. Thus, inoculation of 
non-attenuated staphylococci, obtained from a case of experimental osteomyelitis, 
caused death of the animais notwithstanding their previous immunization by 
anatoxin. Also, inoculation of massive doses of microoganisms caused death of 
the previously immunized animais, even after 40 days. 

Reinoculation of moderate doses of attenuated staphylococci in cases of chro­
nic experimental osteomyelitis, caused recrudescence of old Iesions as well as the 
appearance of new ones. 

INTRODUCTION 

Notwithstanding the enormous progress of 
antibioticotherapy, which has a decisive in­
fluence upon treatment and development of 
osteomyelitis, there are still chronic patients 
who do not benefit from any treatment and 
suffer periodical activation of the disease. 

experimental bone infection in the hope of 
getting some data which might explain cli­
nically observed facts. 

EXPERIMENTAL OSTEOMYELITIS 

The very first informations concerning the 
etiopathogeny of the human infection were 
obtained through experimental osteomyelitis. ln order to explain the persistency of in­

fection and the occurrence of activation in 
these chronic cases, various factors have been 
invoked, such as deficiency of natural de­
fences, an unfavourable immuno-allergic con­
dition and the resistance of microorganisms 
against the antibiotics. 

Impressed by the stubborness of some of 
these cases of chronic infection, we tried the 

RoDET 3 was the first to obtain a bone 
abscess through intravenous injection of Sta­
phylococcus aureus in the rabbit. LEXER 2 

verified the necessity of employing small 
doses of microorganisms in order to pro­
long survival of the animais. ln 1921, 
HoBo 1 proved that the microorganism fixes 
itself at first at the epiphysis and metaphy-
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sis of the long borres, due to the distribution 
of vessels and also to the paucity of pha­
gocytes in these parts of the bone. 

WILENSKY 8 and RoBERTSON apuct 4 drew 
attention, respectively, to the importance oÍ 
vascular thrombosis and of the locus mino­
ris resistentiae in the pathogenesis of osteo­
myelitis. 

Long after the first experiments, difficul­
ties concerning experimental reproduction of 
osteomyelitis still persisted. Thus, SHIODA 5 

observed microscopically bone obscesses in 
23% of his inoculated rabbits, but none of 
these survived beyond 96 hours. THOMPSON 
& DUBOS 6

, in 1938, obtained bone absces­
ses in 58% of the animals, which they had 
previously immunized with small doses of 
microorganisms. 

SHEMAN, JANOTA ,& LEWIN 4 obtained he­
matogenous osteomyelitis in animals surving 
for one week the direct inoculation of sta­
phylococci in the bone, after previous in­
jection of muriatic acid in the metaphysis. 

WEAVER ,& TYLER 7 also. obtained hemato­
genous osteomyelitis in 39% of the animals, 
which they inoculated with controlled doses 
of staphylococci. They did not observe any 
influence of trauma upon localization of 
osteomyelitis. 

This brief summary of the experimental 
observations shows that the AA. who death 
with the subject have found it difficult to 
reproduce the picture of osteomyelitis and 
also that the various factors which influence 
the localization of the microorganism and 
the evolution of the disease are still a con­
troversial matter. 

MATERIAL AND METHOD 

Microorganism: the microorganisms were 
obtained from a case of chronic osteomyeli­
tis of the humerus, in the Orthopedic Clinics 
of the Sorocaba School of Medicine. 

The material was sown on blood-agar pla­
tes, as well as on Teague's and Kristensen's 
media for gram-negative germs and, thus, 
Micrococcus pyogenes (Staphylococcus pyo­
genes aureus) 'k was isolated. Plasmocoagu­
lase and hemolysis tests were positive. The 
material was then transferred to glucose 

broth and, after 24 hours, to simple. agar. 
Another 24 hours later a suspension was 
made in physiological saline for inoculation. 
The MacFarland scale was used for counting 
the organisms present in the inoculum. 

Number and virulence of staphylococci: 
in all experiments we injected 1 ml of a 
suspension containing from 3 X 108 to 9 X 
X 108 organisms. Some animals were sub­
mitted to three consecutive inoculations of 
5 X 107 staphylococci each. 

Cultures used for the different inoculations 
had passed through 2 to 43 transfers, and 
before use the sample's pathogenicity was 
again tested, by means of repetitive plasmo­
coagulase and hemolysis tests. 

Laboratory animal: 104 inoculations have 
been performed in guinea-pigs weighting 
from 300 to 600 grams. 

Routes: various routes have been emplo­
yed - cardiac ( 46 times) , aorto-abdominal 
( 5) , femoral artery ( 30) , bone ( 11) , sub­
periostal and subcutaneous ( 3), combine d 
bone and femoral ( 9 animals) . 

X-Rays: radiographs were made 14 days 
after inoculation, then on the 3rd and 4th 
weeks and monthly, thereafer. 

A surgical table and an anaesthetic appa­
ratus were specially made for the experi­
ments. 

RESULTS 

I - EXPERIMENTS WITH NON-IMMU­
NIZED ANIMALS 

A) lnoculation of staphylococci varying 
in number and virulence. 

W e refer to the simple attenuation of thc 
microorganism due to successive transfers, 
and no special methods were used to test 
their virulence. 

1) lnoculation of 9 X 108 staphylococci 
with 2 transfers, by intracardiac route in 
each of five guinea-pigs: all died. Due to 
this fact, we proceeded to make repeated 
transfers of the staphylococcus before the 
following experiments. 

2) lnoculation of 9 X 108 staphylococci 
with 6 and 14 transfers ( 17 guinea-pigs). 
All died. 

Bergey's Manual of Determinative Bacteriology, 7th ed., 1957. 
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:\ ► 1 no(·ulat ion.!I; of :1 X 10' slaphylo<:ocri 
wilh ,·c-specti,·dy ...i •• 10 and 23 tram1í1.·r::i: 
the J:J inoculatcd aninmls i1 l~ di1·d. 

B) Othrr routes o/ ;,uxu/(lriou . 

luj1•c·t ions oí 3 X 10~ ~1aphylo<.•O('d/ 1nl. 
,,i1h 2:{ anel .30 lrtrn~Ít.•rs. through lhe ah,lo­
minal aorln t5 1•ást•s) . íemoral arlN-Y t5L 
anel intra-o:-:-.~·ou:-i (4) lrnve ul!"-0 c-au5td clealh 
o( 1lu· lahoratory animal~. 

Cliuieal 1>ic1ure: in 1hi~ ,vhol,,. ~ ries oí 
S.~ c•xpnimC'nls. 111<.· guint"a-pi~ sho" t>d 11~­
markahly poor gl't1(•ral c.-ondition. and high 
fc-v<'r: they "alk,~d dra~gin~ tht.·ir hind l<'gs 
anel ,lcúlh SufJf•l'\'<"ned witliin 7 day:-:. 

.\'-Ra:y:s: 110 a1l,•ralions in ho,u .. ~ ~tructure 
W("r(' c.kh't·tNI. 

Cross JJ«lho/.Q!5)' : on postmorh•m aH tht> 
~ui1wa -pip;i- ~h()"'l·d ne-cro-ukl·ro1i,1<' le-~ions of 
lhe rct·lu I ampul<'. as wdl a,il; muhiple ahs­
l't~"-(.•,;:. t"-:i:l)f'Cially o f tlu- livrr. splern anel 
lun~~- Tht> hone marrow was liql•(•ÍiNI. oí 
a hrown ish lint. aod smea rs of llw mNlulla 
Wt'·rc~ nlwar p<1i-it i\1C íor til~phylOC'OC'C'i. 

/Jislolut,t.in,I ,~:,aminatio11: in ali rtt~c•,;:. lhC'­
re "ªl'- ··hnlt'r<:f'l1ularily o( Ih<.· nwdula. in• 
clic·ativc- of an inlen~· r<.•adional proct·ss··. 
ac·c-ordin~ lo lht.· n:po rl o í the palhologi:-1. 
Dr. José Oo11uto cl<' P rospero. 

11 EXPERIMENTS ON Al,ú',!Al.$ IM· 
MVNIZED W!TH STAPHYLOCOC­
CAL ANATOXlN 

Amo1l~ the lc~iOn.i- íound in the p11•(•f'1lin~ 

:¾"ri,•:_;i. of ex1x-rimc.•11I~~ in which nll gui,u-a­
pip;s clied \\ i1hi11 1lw ri rs l \\'t_>(_·k our all('lll ÍOJl 

ha~ ht cn ••spt·<·i;.1lly drnwn hy tlw nc<·ro~i~ 
o í 1lw 1'f'C'lal ampulla. 

\Vt· lriNI a nwans oí fightiog lhe toxin 
fü• lion an<I r.roceeded to immunizt- lhe gui­
ne-a-pi~,\ ilh sloJJhylococclll mwtoxin. a~ ~ug­
~estNI 1,y Dr. Luiz Hi he-iro. l 'sing tlw i::uh• 
t•ut;:111cou~ roult'. we injet·lecl 1hn-<· dos.."5 oí 
~,nphyloc-octa.1 ,rnatoxin. 0.25 inl. 0.50 mi 
ao<I ·1 mi. al \\l'l·kly i111t-rn1I~. The expl·ri­
nwnt8 werc· ~la rlf-1j íourleen days ~l ítn llh· 
lasl dt..:i-l' of a11a1oxin. 

A> lnoc~u/Cllions o/ t/u, ·""mP uumber of 
t1U1.phylococci oj raryi11~ ,-irrtfrnce by rctrfous 
rouh•.1. 
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1) ln0<:ula1 ion~ of :1 X 10' staphylococ·("i 
wilh 23 lra1115Íers throug intra•cardia<· routt>: 
íor lhc fin;t liru<.· th(' animal~ ~u rvivcd having 

_hy now l,e(•11 imanuniu•d. T lw ~ix gu im·a-p i;:.;-. 
::how<•d only a poor ~<'rll'ral <-ooditio11 on llw 
í irst two days. llowe,·rr. rocliog-raphs nrn clc· 
weekly d id not show uny bone aht>ralions 
and thus w1· dt'dck·d to lry olhcr roolt>i-. 

2) l 11ofula1 ion~ oí :~ X 10' ~laph~•lon)c·<·i 
with ~O lrnrt!.fc•r~. lhrout-th suh .. c111ant"ou:-: 
and suh-periostal routC'S : no racliolo~ical 
sig-ns oí osteomyelilis were obSt'n·t·cl in 1lw 
3 inoculated gui1wa-pi~-

:i • lno(·ulations=. of ~ X 10" ~laphylococ·c·i 
with 2:1 translers. d ire<·tly i nLo thc~ uppr1 
exlrt>mity o( thc tihia: for lhe íirsl t iml' in 
1)11r cx1x·rirnc.-nti-. Ol:l<.•omp•li tii-,, wa~ produ­
c-f'<l. as prO\'t•,1 lhroug.h X-ray~ • fi~. 1 J uncl 
on --postmorh"'m

0

• with lhe appc-aranc-f' o f ~·­
que5l rums~ ra refoclion zones and zo1ws of 
rww hont· fonual ion. 

-

FiJl. 1 - EXJ)('rlmen1n1 0~1eomy(~litis 
in t il>ln o r gulncn-plgs pre,·iously lm­
munl7...ed by lhe staphylot-occal ana­
xln, obtaincd by dlrect inOC'ulntlon 
in the bone o( 3 x 1(:l'i staphyl1.N.-<>td 
with 23 l ransfe,r-$; <f - prim;;iry lf"­
slons rn(llouruph("('I 2s íl;;tyí,; 11.ner lno­
<:ulatlon; l) f'hronlc: osteomyelitis 
ob~el'\•ed 3 months after lnoculallon. 

.i) 1 noeulations o f 3 X 10' siaphyloeo,·c·i 
with 30 transfrn:.. through rlw Ít•moral a r­
lt·ry : hro of tht..· inoculatNI p.uinra-pi1s pre• 
sc•ll tN I suppuratÍYt" arthritis of the hip joint. 
with 1>:1thologica.l dislocalion and parlial dt·:-­
lruction oI lhe hcad of lfu;_• Ít•mur al'- ,ç..,I I a:­
of 11ll' tt<.·etabuhun I íig. 2) . 



W~UTlll:;1/1.11-:H, 1.. C-:, & :\IJ-\U'fl'.'/, 1. \", 

tn,11, S1io l'a11lo U: 1<12·149, lf)(H. 

Ít•r:-1 1h ro11Al1 1lu- rigl11 Írmoral urkry: \\ !;" 

o h~<' l"VNI lt• Íl -:-idn~ Oi=ilt·om,rl'lit i:; io out· ~u i­
nf'a-pig. ri~hl-:..iclf'rl in auolher. únd :-ufJpU· 

... raliV(.' arlhri1is o í llw r ight hip in lllt.' th ird 
one. 

F ig. 2 - Sup,mrutive nrlhrltl$ <if the 
hiJ> joinl: there is a pathotogic d is lo­
c·a l ion with purlin l desl ruction o f the 
hl'i.UI of lhe fému r und of thc ncélll­
b1.H\1m, Tht- inoeulntlo n of 3 x 10' slil• 
phylO('()('<"I, wil h 30 l i-;1ns r4..•r$, lhrnu,th 
Ih(' rlr:;ht rernor:).I (1. l'l<'t'Y, ('<.\Ut,('d <h.' ­
vc>J(l1)mf'nl or n .r.uppur;) ti ve arthrltls 

or the 1e rL hlp Jo'nt. 

B) /.,o:::al trmmw associatrd u:i!h hem•,Jo. 
gnrou .... hmculations u/ sl.aJJhylocvcci. 

S) l11on1h1liom; o í :{ X 10<1 :--1t1phylcwor(.: 
wi1h :-n lran:: Ít.'Nl;, 1hro 11gh Ih(• írmoral ark­
ry, lo~Nht>r with trauma of Llw l'ighl l il ,ia : 
one o í thc 8 inoculatNI ~ui nea.pi~ showcd 
holl(.' le~ion~ on llw Jd1 tibia. that is. on thr 
:::;id1· opposill' lo 1l1t' ln:nuna ( fig . :-{ ). 

fo.::-:1-.crlmenta1 
l1('IYl{ll.O::;'.<.•nous ,,s1e-omyt'• 
IIW: or I he l('fl tibia . 
Th(' lnoc·ulillion ot :.:o, 10" 
staphylococci, w ith 37 
trnns rers. thr ot1t,::h Lhe 
d ~ht f<'mora l arkry, 
was l'Y':\<t<' ~tftel" õ.l J)rt•• 
Vl()U$ fl<'l'íomtlon :li lh!' 
h~ví'I or the m etn 1)hyi.ls 
or the right t ihia. Os• 
teomycJitlJ-< Ot.'c·urrcd Jn 
Lhe opposlle, non-injureri, 
libin. The rnClió)!ra1>h 5 
monlh~ nflCr 1noc·\1lallon 
show$ osteolytlc teston;i 

11, 1hc C'nllrc l)nne. 

T lw lrauma was appliNI at lh<· uppt'r 
t'fJiphy:;is oí 1l1t> ti bia. hy means oí a sm~,11 
pt·n·u laueous hone per ÍOrnlion with a fim· 
d1·nris1 <lrill, 

6 t T rnu nrn oí 1fw ld1 tihia ,111d inorllla­
tion o í .'{ X 10" :iLnphylocorri wilh -1~{ tra11!1-

H,H'io~ 1h11~ ht~c'1) alil(· to oli1ain t·x1J1..·ri ­
rnrn1al O!-ilt"'Olll )'t"li1 i~ hy (lirc•c-1 c·onta1him)lio11 
und hy hcmatoge11011;1; rouk , Wí' tri1•d to a~-
4.•e.•rlnin lhe jnrJuence o í some foctors. ht>:õ:i­
de:-. tnw ma. whid1 are quite <·ommon ly rt'• 
Íf'l'l'Nl to a~ lwflriug oo lhe fJalhóg<.·ny aml 
rvolut ion o í Lfw (li~'-.-l~,·. 5-uc·h as 11.w (k·gn·e.· 
of Yirulf'n<·c of thl' ~laphyloc·ot·t u:-.. Ih<.· rnas­
~ l\1(' dose~ oí infrc·1ion, 1lw infh1en(·t'• oí r1·• 
i11Íl•rl ion~ on an aln~ady rxi~t in~ O:-lk o iny,·­
fi ti~. 

C t l n/Jm,/IC(' o/ Jh,~ pa1hogNdd1r oj the 
.-,taphylococcus. 

7i fnot uh11ion in 1lw horll' oí -~ X 10' 
no11-i1lh:'11ual1?d staph)•lot·occi, isolalt>d from 
f":Xpt"rinwnhl l osh.·omyeliti:;: <·aused clealh oí 
all .:\ ~uio('a-pig.~. ck~pill' lhd r previous im• 
munization hy slaphyloC'ô(Ta l ontHOxin. 

D ) / 11/luenc1~ o/ ma.~sfr~~ do.-ws o/ 111-

/ei'ihm. 

8 > lnon1.lul ion of 6 X 10' staphyloco<·ci 
\\'i lh 3R t ran!.Í(•r!s, hy '"' º r OUl(."~: h;11í inlf) 
t lw hom• and 1lw ollif•r hnlf 1hrou~h lht· 
ri~ht ír mora.1 artrry : t lw fi\(• aoirnnl:-. iuú• 
ru lalctl dicd. in spilt' o í pl't"\'iou~ inunuui­
uHio11 witl1 slaphy1oc:ot·t·al anatoxin. l,ut \\'Ílh 
a ,liíne11<'4.• fro rn tl1c> g roup which was not im­
nnmizt•d~ that i:-.. wlu:n osteoarl i(·ula r le-sions 
WCl't' al l'c•;tdy prc·:-:c·nl in íour o( lhr guint"a• 
pi~. 40 clay~ aí1c-r inontla t ion. 

9 • lno<.·ulalions oí 1hre-e- c-onsN·ut i,·t· do. 
~•:,; or 5 X ] CV ~taphylo,·occi <·ach. in tht> l1~í1 
tibit1 . wilh a 7 e.lar intt~n•:d. anc.l then ano­
tlwr in0<·11fo 1ion or :{ X lO'l 1hrough lhe riglat 
femoral arlPry. thí' ~taphyloi•or<"i haviuµ- un· 
d<~rgotw 4:1 1ran~Íf>n1, : in 01w p.11i1wa-pig \ \ ' f • 

oh::1,ervecl 08leomyf'li 1i~ at 1lw Mnw !1-id<" oí 
lhl' ho11<.· ino<.·uhllion. and suppurali\'(' a rllHi• 
t i~ oí t ltt· oppo:,;ih• h ip joinl Cri~lu ') : anotlwr 
animal pt1.·:$C.·11t1.·d o:-k omy<>lili:, oí the ri~hl 
tihia I fif!. 5 1. 

E) ln/fo,,,u;r o/ rr•iu/N·lion on cw r,/ua­
dy exi$liug osteamyeli1i:s. 
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Chl"(lnl~ exJ)crilnental osteomyellll$. l lf>v. Jm,t. Jlfed. 

1 O) 1 nondu I io11~ lhrouµ-h lhf> Íf>moral ar­
lt'ry, oí :i X 10~ i::laphylotorci wilh :10 tran:!• 
fr rf.., in •1 gui1wa-p igS- wilh ex1x•rinw11Lul os.•· 

lt"omydlLis of onE- yt~al' d11 rn1io11 : a n.·-nc::li• 
,·.-t ion of 1hv proct~~s was oh,invNI (fig. 4) . 

rn<.·lcrizt>d hy OtW or mulliµle foci of 0~1<~0-

myc~lilis. somet imc-_.;:; af•<.-ompanic_•d by pt~rio:-.­
lal reacl ion . On ::.uh:-.c..~qutnl radiographs wc 
wt·fe able lo find ahna1ioo:-. of lhe form 
and stnu.:1ure of 1lw horw, and pirlures !-i• 

Fi2, 4 - Rcuelivalion or experimental osteomyelilis, N>rres­
l>OM11ni:i; U> t hc c·a~c O( CIJl. 1. Rt1dlo~ruJ)h mude 40 duys uílc:r 
rcinQc:Ul(~Uon th rC>ORh thc / ('MOl';).I arlory w l th 3 x 10' staJ)h)'• 
IO<'O<'<'l Wlt.h so tronsfCNI; (r - ('QIHl'OI 40 da)'lli üftcr r(••hU.)• 
<'Ulnt1on : ,, - <'Ontrol ~(ter 9 m onlh8 o r rc-1no<"ulntlon; e - 15 

month!-1 t'tf ter reinoculMlor.. 

Clioical pictur(•: lhf' guinea-pi[!S wilh ex· 

pt.•rinwul1-l l o:-;h•omyf•lit i~ mairHai oNI a good 
M ·fll'l'I ; 1lw aHt·<·kcl mrml ... ·r wa.:i at fir:.-:l 
i-wolk·n. llwn a11 ubi,c·t·i-i- ch.·vl'lopc·,1 aud \,'a$; 
íollowt·d 1,y a fi,i1ula with drtlinage of pus. 
in wh ich lhf' ~laphyloco(·cu~ w;.1s presente. 
Thc" íi~lul.l pt•n,i,i9.tNI íot a val'iahlt• pNio<l of 
1i mE> and. in mo;õtl <-a~, c·lo;;ed iL'!,C'lr spon-
1..uwously. Durin~ reat·livation lhr fistul..H· 
rt•·Op('IIC'cl, 

.Y-Rays : 1lw:-:A· :-:how<·d vurious asprct~. ac­
c-or<ling to tlw ph,1:;c• o í tlu.· d isl'Utit", Thl' 
íirsl signs Wf'r<' oh,it•rvNI on tlw ;{rei 01· 4t h 

week. som<'lim~,i t·vt'n lah'r. aud " 'l'rt· c.·l1a-
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mi lar 10 1hos..· tk~<.:ribe for human O:-llf-O• 

myc•litis : :-:c.:quL"5l rums, rf'ah;;orplioo z.orw~ 
( o~lt•olys;i~). 1}1.·riostt1I 0&K'0us neo,formal ion 
C involu('f11m or ::.a rc·ophogu::; •. enclostal nf'0• 
formalion cau$-ing olilitnation o í the mecl ul­
hl ry l'anal. and a ~rt>atn rúliOl[nlphic.- opa• 
<:ity. 

HMliographs lnken aftl"r ou<' y<'ar ~hO\\<.'c( 
P<' ~Íflc·n<.·y o{ the It•sion::.. 

llis1ologicol PX<1mination : this showNl ao 
inílocnnmlo ry prccess in lht• mt-dullnry Spá· 
c·t·~. íormc..-d hy purulenl f>X~uda !t> arou rH! 
1hc 1tt"notized honc íragnwnt~, a:-:. wdl :\:$ 

:--f>qllt>~lru m~ 1fig. 6) . 
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1-•1g. 5 - O!=>t<..--omyC'l iti!s nn<I suppurative arthri• 

u~, <iblnined thr oufth va rl<ius route~. T hc lno­

c·ulation o f thn.'c 1..><1n$C'<"l1llvP d1,ses of s taphylo­

MN'I ln lhe left.. til)ia,, (()11()\VCd b>• the inócúla-

1 ion or a x 10" thro\lgh 1 he ,·lgh t femoral urtc­
r\', ~11, weE'-kly interval, caust•(l lés.ions oc osteo,­

myclilis ln U\(' IN~ 111)11\, l\!1 well as SU))J)UfhliVé 
arlhrHI~ in lhe hi1, JOi'nt u t 1hc C) J) l)OSite s lde. 

COMMJ-:NT S ANO C0NCI.\JSl 0N$ 

ln tlw firsl series of our cxpcri menl~, wi lh 
non-immuo iied guine-a-pigs, condition.s wcre 
mainlaine-d con.stant. wilh variations concer­
ning only tht' mnnll{•r of inocu1ated micro• 
organbn1:--, 1lw 1111mlu'r of lhc·i1· l ran::frrs.. and 
1h.._. juoc-ulation routes. 

ln ali thi:; !o;erit•!-i. d1·a1h of lht· animal~ 
super venrd withio 7 day::., a ud \\1C found 
visce-ra l ah~r(oj,_~_·S:. tll't rotic k i5ions of the 
r1.•('hun, a iu.:I liqudaclion of thf' honr mar­
row. Sm(•;\Ni of lhe latte\· po~ili vc (or 5ltl· 
phyloro('<·i. 

A rt•view of the li teralure on thc suhjcc:L 
:-:hows. thaL thf> AA. who trie<l to ohlain ('X• 

pnime;·ntal os:1t-omyt~li1 i~ W(•rf> a):,l() c·o1lfrontrcl 
with eo.rly dc.-nlh of 1lw animo.Is.. LEX ER i: 

lried to prolong lhei r lives hy adminislcring 
Hnall dosctl. nnd THOMPsox & D usos 41 jm. 
munizecl lhe a nimais with a previom, injcc• 
lion of ~mall dOSt"'S of microorganisms. 
S 11101.>A d oh1a i1u.~t.1 honc ah::,t('S::,le'•~ in 2:v;;. 
of h i:,l animal~. hut nont~ survi\rf>d mort~ lhat 
96 ho,n·s. Seu 1-:MA~ & ai. 1 ol•tainrd osl<'O• 
myc•litis ir\ an imais surviving mor<' 1han one 
wc-(•k. 

Fig. 6 - MkrophQtographs ot experimenlal osttvmyclili!i, co>·rcs .. 
J)o ndlng lhe case in fig. !S. T hc sêé tlO'n $h0Ws a sequcst rum, sur­

roundéi.l i,y a i,ur1.llen1, cxucl:i.tc; 1,here are per lpherlc :.mne~ ot rt>pulr, 

Mt:t(1C Of íll)1'0US 1,IS!<UC, 
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lt thus becomes evident, from our first 
series of experiments and from the observa­
tions fo the above mentioned AA., that the 
toxin of the staphylococcus has a generalized 
action which kills the animais, sometimes 
even on the first or second day after 
inoculation. 

To avoid this early death, it was not suf­
ficient to attenuate the virulence of the sta­
phylococcus through numerous transfers ( up 
to 43) or to use small inocula. Only by 
protecting the animal through immunisation 
with staphylococcal anatoxin, were we able 
to secure their survival paradoxically creat­
ing conditions favourable to the development 
of the disease. 

ln these immunized animals we were thus 
able to get experimental osteomyelitis, first 
by direct bone inoculation of the staphylo­
coccus, and then by the hematogenous route. 
The clinically evident disease was confirmed 
through X-rays and histological and biolo­
gical methods. 

W e may conclude from these observations 
that organic defences helped by the anato­
xin in our experiments, were a basic factor 
in protecting the organims against the ge­
neral toxic action of the staphylococcus. 
Nevertheless, the resistance which evolves is 
not always sufficient to completely eliminate 
the action of the staphylococcus which, fa. 
voured by the intercurrence of other factors, 
may fix itself in a bone and give rise to a 
process of osteomyelitis. 

Vascular thrombosis (WILENSKY 8
), arran­

gement of the metaphysary vessels and me­
dullary phagocytosis (HOBO 1

), have been 
reported as factors which might influence 
fixation and evolution of the infectious bo­
ne process. 

ln our observations, trauma did not show 
any remarkable influence over the inception 
of osteomyelitis: among 3 guinea-pigs which 
suffered a left leg trauma after inoculation 
through the femoral artery, there was only 
one case of osteomyelitis at the site of the 
trauma; the two other animals developed 
osteomyelitis and suppurative arthritis on the 
opposite limb ( group 6) . Among another 
group of 8 guinea-pigs submitted to trauma 
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after injection of staphylococci through the 
right femoral artery, only one developed os­
teomyelitis and this was at side opposite to 
the injured one (group 5). The little in­
fluence of trauma is also indicated by the 
fact that no differences in the localization 
of the infection were observed between the 
above mentioned groups and another group 
of 3 guinea-pigs injected in the sarne way 
but not submitted to trauma (group 9). 

The restricted influence of trauma on the 
etiopathogeny of osteomyelitis, which we re­
port in our experiments, has also been obser­
ved by W EA VER & TYLER 7

• 

Other factors, however, such as number 
and virulence of the microorganisms, seem 
to influence as indicated by the results of 
our last series of experiments (7, 8, 9 
and 10). 

Even when previously immunized with 
anatoxin, guinea-pigs died after inoculation 
of highly pathogenic non-attenuated staphy­
lococci, isolated from a case of experimen­
tal osteomyelitis ( group 7) . 

Also massive doses of staphylococci cau­
sed death, 40 days after inoculation, of 
immunized guinea-pigs, which already pre­
sented a picture of osteomyelitis ( group 8) . 
Successive reinfections favour development 
of osteomyelitis, as indicated by results with 
group 9 in our experiments. 

The contamination route seems to be also 
a factor, since we have been unable to 
get osteomyelitis using the sub-cutaneous or 
sub-periostal routes (group 2). The routs 
which carry the staphylococci more directly 
to the bone, as the intra-osseous and hema­
togenous, appear to offer bigger probabili­
ties of fixation of the process in the bone. 

Reactivation of existing lesions, and the 
appearance of new ones, has been observed 
through inoculation of staphylococci in ani­
mais which already had experimental osteo­
myelitis (group 10). 

The summing up of our results indicates 
the basic importance of the immuno-allergic 
condition of the organism, the number and 
virulence of the staphylococci and the con­
tamination route as factors wich influence 
localization and development of osteomye­
litis. 
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RESUMO 

Osteomiefüe crônica experimental 

A inoculação de número variável de esta­
filococos áureos, que sofreram repicagens em 
número também variável, determinou sempre 
a morte dos animais, qualquer que fôsse a 
via empregada. A necropsia revelou absces­
sos viscerais múltiplos e liquefação da me­
dula óssea. Cobaias imunizadas previamente 
pela anatoxina estafilocócica sobreviveram à 
inoculação de estafilococos. 

Apenas pelas vias hematogênicas e direta 
(intra-óssea) conseguiu-se o quadro da os­
teomiélite, verificada clínica, radiológica, his­
tológica e microbiologicamente. 

O número e a virulência dos microrga­
nismos representam fatôres de importância 
na instalação e evolução da osteomielite. 

A inoculação de estafilococo não-atenuado, 
obtido de um caso de osteomielite experi­
mental, determinou a morte do animal mes­
mo imunizado pela anatoxina. Também a 
inoculação de doses maciças de microrga­
nismos ocasionou a morte de animais imu­
nizados pela anatoxina, embora depois de 
40 dias. 

A reinoculação de doses moderadas de es­
tafilococos atenuados em casos de osteomie­
lite crônica experimental, já instalada, deter­
minou o re-agravamento das lesões antigas e 
a origem de outras novas. 
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