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9erolo~tcal 'R.e ot1on 1n Tubel."ouloai 

s 1 ell known• tb ,antoux ( 1} re-aot'ion •1 tb t,1be:rou11n 

1 quite u .eful 1.n detam.ntng t e resenoe f tuberm,1-l oue 1nf otion , 

but off r no 1nforme.tton to the ence of d1 e se . en e 

top to conside:r the findings of A ih ( 2) , who soertained 'by ost 

mortem exa: in tlone th - the cl1n1oal di o is of tuberculo is 1ffl9 

only l . 5d' ocur t , · e are br u . . t f oe to faoe i th tl1e rtr t need 

f r n coux te n • of aero- 1 f:\'11 $1 • In our 2ealou attempt to 

produce o tio aid to me · ic 1 o1eno • however , we ra of t en· 

ron to rely too tr ng y on l borato:ry rtletho d. • al t to the ex-

olu ion of clinic l di o ie . Obvi ly, th borat ry cannot 

mi l nt th cl in 1 oian • nd 1 bor tor · x- aul t 

n >J oorrelary ev1. .no to be e.oo ted in 11£m.t o o. in,io 

In our i .ht g in~t on m t e y r of 

l bor tory · 1 

do . 

muat be te~ere witb th f11·e of o 1n1o 1 

elii the fi:rst s.e:rolo 1c · m n f e. t . tto · of tuberculosi s 

w. h .- t reoor ed b rlonq (;) in 1PJ9g, de , or1bin, an oific , n;lut1na-

t1 n. o th tub rol , bao\1 ue, by erum of at1ent uf.~ r1n~ fr m the 

l it Pla e . Thi work w re· e ted with the aame gene:ra.l results 

b Koch (1+) !n 1901 . Des~1te i nn v :r1e e:merimmt by 001 petent 

rker thi ag !lut1n t1on pheno en n h not yet x-o uoed rel1 ble 

of serological d.1 gno 1 · of tuberculo is . 

rz 111, ( 5) 1n 1904 de ori be 11 ... un nuovo metodo 

per lr 1.erodlagno . 1 dell tuberoa1o 1 ... , h1oh a tbe earliest ex­

eriment 11e found reoo-l'ded on . reo 

Thus f rJ no r o1 .1tin re · 

p'to t1on, but the moat ~r 1 
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th t d w bed by on, (6) in 1929~ 

rly as 1906 11:1, s rm:,.nn nd Brook (7) de orib <l a 

comnlemen· f1xatt.on rea.otton for th , ero- di gnost of tuberculogi a, 

'hut thout much • 1ooe . • 'f 1 s vor .!l .\ r ted on by n redka, 

( ) '\n 19111., Stirn n, ( 9} in 1915, , .nd ta a .. rth (10) in 19 5. Thou~ 

~be rational of this t e of rea.otion 1e ito.ble 

t ohni ue hae not yet 'been develop d . 

Varnes (11) in 192 , described non-., oifio r action 

~ oh he tbou(~t m·1ghti eolv the nro'ble . Th a teoh 1 ue etttbraoed 

tli e u. e f :re orc1n £,nd h s been mth :r thorough y x lo1 te • but 

found. un:rel1abl • a I in ton (12) poi t out, 1,he l o of . peoif toity 

of this reactt n lb 1t its use to the ete :nine.ti n f act1v-tty 1n 

kno . .m ca e of tuberou.loe1s. ther eth fo11o 1ng tha i:'!ame gen-

have been outlined, but none h~s reoetved universal 

'X'-Oco · tton due to laok of enen ability. 

!!nton (12) 1n 1930, n:rotio tH oho e terol r ~glutin tion 

otlon -..1 ch h con 1 red very -oro ... 1 1.n .. In eerie of 1g nolffl. 

o tive of 1.erculos1 • h .bte. n d :Lr.teen f:rr.mk sittve 

serolordoal reaot1onr! n two doubtful . On the other hand , in a 

-.r1e o:f one bundre .nd even -or su-na.biy neg.tlve oese. , from 

Bo ton · y1n<r,-ln H s 1tP-l, he found nl y t that oTeaented · 1.tive 

er l.o"I1 cal reaoti n9 . One of the e tt.o a rrl e<l tent· t1ve dt ~oaia 

f u ct 1 tuberou oat , but no 131.lbaertuen · re JOrt hat, been va11able 

n e 1 tb er of U1 e t .o o a e . 

•' llo dn~ the len offer 

tuberculo i we h .. ·.ve t t, mpted 

the probl m · ntertn into the 
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Hinton . an 8ll unknown tr.an from r · . p Institute . All three 

strain were oultur d o both Sauton•· m 1tum ~n an l, ~g • . ynth tic 

Liquid rned'lu . ~hil e Hinton r cords th t neS;t r of the~e ,e . 1 

ho'. ed nn sup :-lor!ty ov r tbe tbet, 1 t ,~s our exper!P:no th, t 

9auton • s Ye 1Un1 : Oi-ams 
· .rastln.e 4 . o 

,: y.o erin 6o . O 
01tr1o aotd .o 

1·t,otas. 1u.m ho mi te 0.5 
Magne iu.m aulphate o. 5 
Am on1a.o 1 iron uitrate 0.05 
01 ·ttlle water 1000 .0 

ton •m s t etic L· (!Utd i e· 
p r 1ne 

At on1um citrate 
Pota.s lum acid pho hate 
Sodium oarbonate (Anhy) 
. odi.um chloride 
J gnea1um eul T>hate 
'erri ammonium oit:ra.te 
*lyoel'ol 
Di tilled mter 

The thr e str- '\.n. of orgen1 uu:> were gro ·m on th t 1nedia 

for a period of seven week , after ,m i.oh the 11 uid f i 1 -tered off' 

th:rougll f ne pa r at roo · tettr"')er ture, under at mos hel'1c pr s ure .. 

f h . r .,,1 \le f 11 ve b ci 1 n he. 1th t , r1l f etil ed ter 

for tot l of tb;tee shtng , e eh e(ltl l in volume t o b t of tbe 

me tum f1J. t e:red otf. fhe mo:t t be.01111 .,re then lacec tn a 5;0 

tnoubnt · r wh ,Te the~ eTe allo or fo l' 

dr y kill the or nl~me . T 
At th e end of four d.nya tb. 

tr oti n m e fter th~ method 
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ext ottng aoh of the thr~ · t:re. n. i th f ou oarat~ rtion of 

et ,r (< uibb, f r ane the 1 ). .~. oh extl'actton inv lved e f 

ei. ht VO u of ether for .· oh nc :rt by ,✓ 1 sht of bao11 1. '!Jur nP: 

n th l-- e n v1.rrorousl 

ft r i,,h ou.rth the:r- e1?t r oti. n, t 

t 

t61'1 · 1inut • 

r1ed. t1t r 

n ·x-

t ot (\ w th f vo vol e r.> 951!> eth · l loohol f r e oh 'I'> rt by eight 

f r ai ue. 

tt ur ~:t"'1 rieno tt :b ·.\ . meth d re 1 t (i in n an-

t ,en not qut t 

xt l' ot n, tbe 

fol Serven olu 

otory of · 1 !oh in ou:r ex. eri ent 

-of eth :r (Souil,b, f r · f)sthe ta) :re 

d e. for · c b~cil • T r, n ion. i. s 

eh ken f r f ifte,en r 1nut~s, ft ,r whl oh time th b. ei 1 ere allo ed 

o settle out, l av1ng a~ th~r mt k su~exn tant flut • The ethtr 

tot . of five xtr ot on hr>i. be-e 

cedur 

vtn 

s :re-

p-r n. t 1 of th :rty- 'iv vo f tner £ r e eh ort~tn 1 a.rt 

ext:racrt. ·, n:raat1c ltv clear . _ en Th 

.eo ?"'li g ·o Htn !)n • m tbcd. 

Tl1 t f in 1 nt 'l 

1,•o:r tl , actu l serol to t ·t · th. t foll believe 

o.6 · utt n ,ohole ter l n al'> o ut tby1 oobol o ne art 

lt er bt in 1 
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( 1rhe arenchyma of tl.ia liver was stud~led ,1th 1 1 .ry tubercle . ) lt 

was • round fine, r1e on a. gla · nlate at 55° f r l d ya nn e1.ghed. 

h . xtraoti n were ma e aooording to those -ore'1'1ous1y d.eso-r1bed by 

u . The :re 1 tin ntigen '8 ent1re1 y u ti.of et ry. 

!n the • ro :ruction of e eh leaterinize l antigen, wl11oh we 

oal1e nt1 en, o 1f1 ,. e < ··e · 'l e :rt of the o. 6· , solut1 n 

of oholestero1 in bso .ute ethyl a coh 1 t onfl T> rt :f' . t .,en del'i1Ved 

fr m dl'1 . , tubero e b oilli, nn . fr m this , 1-nt f l \YJed ntnton • s 

outline for th r rntion of wh t he el ct to o 1 g yoerin ted 

1n io t r•. Th nroeedure a ·t ad t. p rt f 5'1 solu ton of 

s lt. ( erok, O.,. .) to one part of nt1 en, odif!ed. ht mixture 

a vt or . l h .ken for one · inut•, and then ti<te1 ve d 1 ttona.l 

n· rt 1 oluti n w :re rid d wtth o. ~oon ha't n fo:r one mi.n-

u e. m1:xtur w~ nllo ed t tand ten tnu , nd fifteen parts 

f soi _ 1yoer1ne ( rtllur • • Thoma , re• 1 ille , neu. tr 1) .,ere added., 

1th thir 11 kin for ftve mi.nu ea . ?'hi p;lyee:r1nated inti1c tor 

rov d qU 1 te un t ble, Pnd u e1e~e t wenty- four h . l's after 1 t h d 

b en m1x d . 

•he a r . w r . in otivated at v. rtous temp.er tu:r s an for 

rii -'1' nt i,er1o cl . of t .t me. but the · st r -ni ing re sult . wer obt<'.'1 ned. 

, 1. th :r inc otiv t • t 55° for f1f teen minute,. . .·r. s ~r · nnn tube& 

we e .t up in .... rtes f three ro s. In ot'hro.tPd sern :re ni . etted 

into the tu.bes .a fol ow r 0 . 1 oc 1n t e front row, O. 3 cc in the 

eoond r , a O. 5 oc in the __ .--_-_-__ __, ==--- ...... ~::::::::4 00 

of g yc ,r n t .d ind.1c tr ~s 

mtnute t 50 o 011. ation. 

cu.bat 
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Hinton glyc rol chol e t l"Ol re otton for avnhi. 1 , 

d ff 1cult of aerologio l inter ret t ons . In a . aea o 

on~ t e le, t 

o.n tub :roulo is 

there tu~ mn:rked olear!ng of the flu1d 1th • ~Bat.v oJum 1ng of the r­

t1ol s of ohole terol, pr duoin~ the eff t of a all ooagulum of e 

lbwn n in hot .nt r. In the le s tron ly s1tiv er clen~in 

. e not o inarke ·, aid the particles r ear - 1 r e granule , a1m-

11 r to the re11ru.lt of a o re.:tely poa1·t ve ann reao·t'1 n. The nega-

ttve :re ot1on ere o n eao nt, cl ar1 g or olu P-

1ng. In two aeri .,., s of pr su bly ne _.; t1ve o. s a ~h1 te ring v-

e th meni . ous, but 1.n ob tub th ri r- wtit 1.okly 1 -

nel . e by ntl e a,q:1 i t1on. The fo lo n~ t b'l 71V .. 

ur l' t : 

Table I 

of ~era .,as e.rme.nn Hinton Kahn x~ .. y nutum T., Serology 
. loo . 300 . 500 

109 ,e eg Neg Poa Pos Po Positive 
16 Pos Poe Pos 0 . Poe 0 Poa1t1v.e 

4 es eg Neg Po 1:'o reg ?o 1t1ve 
J Po Po f' Po 'Pot Pos noubti'ul 

' 
~ Neg Neg Weg Po Weg Pos1t1ve 

Neg eg eg i'o~ Po. , eg eg t1ve 

T bl II 

1 of ~Jem Ya.ase:rmann Hin.ton Kahn Oli.n x-r y qputum TB qerolo y 
. lco . 300 ~5oc 

210 eg Ne Ne Net Neg egative 
116 Poa Pot :Poe neg Neg Neg ttve 

l Pos Pos Poa eg leg Po it1ve 
l e Neg 1 eg Neg 1 eg Poslt ve 

~ l'O te.ble I it 11 

o.,, (Hl.S 1 8 d ol in1.o lly, 
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f tbe ttrree~ fourteen 1 ve a n ative r otion to tuberou os1s an­

t 1 en n th:r e were doubtful. tn th1s o nneotton 1. t ts int erest1.ng 

t note th t in 1nton* ser1e of eir,iteen o es of. known tuberculous 

t eaae only t o were doubtful an\1 none 

T ble II sho that in a eer1es ot 33s oaae of 9era 

dr vm fr , r)re,aumably non- tuberoulous ttent , y t 'PO -

1t1:ve r action 1th tube.rculo 1a anttgen . One t the e o aee 

so present ,d ositive luetio serology. Thia . at1ent 

o rri "' n - r y inter l'etati n of moderate calotf1ontlon an fibroa1s 

1n th :r~-r1.on or he h11us . The ther. ( eg. 9 ti5) s m1tted 1th 

a ol tnioal 1 gnoais of extensive tryoho hyton 1nfeott n nd ellngra. 

f, :110.gnosts of tuberoulo 1 h not been m · de. b eou en t exa.."tlinat ion 

f ~11ed t o r · n o tn1oal, - r y r b try ev\ enoe of tub rculosta. 

!n the two ae:rte th ere w · no l')'Ptl.rent oorTelati on between 

tuberoulou• . n lu t ic aerolo 1oal re ot1 ns. wht e tbe cl inloal and 

rolof;ioal mantf tL t tion were in aocor . tn more than 90. of the known 

t1bereuloae o es, atid in le th one per cent of thf! 33~ nrefJUtnably 

n - ,nt1 \te oa. e ere f. ne nos1 t 1 ve re ct ions obt 1ned. 

A 1'1'. 9 the case in Hinton' em riments, we found th,. t an-

tt n ie 'r different cultural etr ins .. 1 ve d1:f.f erent re ot1ons 

1:1 th oertr. in sera. 'li1 r instano , 1.n on c e the ant1~ns from H37 

n .R1 ve ne tive reaot1 ns, wh le the ant en from the untno,m 

atr in obt 1ne~ from Pltl , ps Institute gave a strong y pos1t1Te reaoiion. 

test n 1noorreot 1nternret tion of our finding, be ma.de , 

e ! eel sh ui d note he.re th t 

of n t or three were . erf ormed o 

t ho 1 ur number f examinations to 
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individu l t1 nt ro 1nolud.ed n the e:X'l:lorim n · • 

'l'b.e ut o:r f . el that this . nl se:r1 o but . ervc 

1ra icat on of h t may b · ex-oeot d L 

dard11t tion . f .he antigen .. of the t o ln1 

c l'l'el t ten of cl ·n to l n ero. gicel fin(ltn . '-11.th th .t , ult 1m te 

o l n min , e ll. n. to c nt nu ·,u:r. '"Ol' n the uture . 

use before oono u~tn to ext~d our ai oere : reot -

ion t 'Or . 1 · m . • rt tn t n f r r vt t n , , . th stoo 0t1 ture t 

b 01 1 nnl f r his ·nt re• t n, : i t .noe in o rrytn7 n tht work, 

1vi to Phi pp In1,:;1 tuta for th tr oon tr1but1 n Qf ee ottl ture i th­

out 11 oh our ro re s we 11 hnve :>een ri tl y impede • 'r~ 1 ah, too , 

to th nk the Vet -:ans . d nlstr ton an< , lonel ,1. t . for ro­

m1 1 n to u vi. 1.ni'! u th 

th . · r of a.ti enta ho .. 1 t~11ze t the Vet F1rl'-U'ls A !:.'11n1.st r~.t1on 

r o 11 t y s:t " uakegee. Alabama. 

(Jon9lu9ign1 r-. brief re·, ort of ta. eer1es of exo :1'1 nta 

1th a ro a ,,toa · anif•t'> ntion of -tube1·eulosie t"'s been nre ented.. 
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