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niKi:\'s JOLi{\AL 2,285-294 (1959)

Characterization of a TuberCUIostatic Substance in

Sera of Guinea Pigs Immunized with Heat-killed

My cobacferium fuberculosj, *J, re

SHOzo KOTANi*;I, HiRosHi 1<1NUGAWA, YAsuo INOUE,
KAZUMA HDsoKAWA AND TEiSHiRO SEKi

The I)roperiies of a tuberCUIostaiic sill, stance 111 sera of guinea Iiigs 1111miinizcd with
ITcai-I;illcd M). cub, It 14 11,111i 1116 ei'citlo, !', ha\ c been sitidied by an improved slide cullure method
By this 111.1hocl it was nossible to me astirc accurately the growlli o1 111berc!, IJacilli in a incdia
coi\laining a high conccniratioit of setiim. The tuber CUIostaiic substance in jinmiine sera is
not-dialysa!, 10. Is resis, ant to ITeating at 65'C, but is macti\atecl when heated at 70'C, for
1111c hour at a neutral pH. It is precipitated I, y 1.6 xi (NH, ). So, It Is removecl froin

11nnllInc sera by absorj, lion will} tubercle bacillus, IJut not willl either Slaph),!o60cct, , it 11ret, r
or. E$che, ichia coli. Treatment o1 immune sera with ITeith, r tubeiciiloproteii, nor I, cninite
Inniiences its tlibcrctilostatic activity. The tuber CUIostatic acti\. ity of jinnitine sera is suppressed
11y citratc or libospltatc and this suppression is re\, CTSed by A1gSO,

The results obtained I, To\'itIC strong evidence that the tuber CLIlostaiic SLibstance in immune
guinea Iiig sera is ail a!, Iil, udy and 15 distinct from It on-specific antibacterial SLilistanccs. which
increasccl in coliccntraiion as a result of immunization

D elf, r;111ent o1 Pitb tic Health, OS(It, I L'ma, ! Jitj,
Medicn! School, Qink, !

(Recei, e(! joy pubticntjon, Decembe, 15, 1959)

INTRODUCTION

In a I>revious study (Kotani at u1. , 1956b) it \\, as demonstrated, by Ihc slide
culture method specially improved to measure accuratcly the glowth of tubcrcle
bacillus 11T a media containing a high concentration of serum (Kotani e/ (!I. , 1956a),
that sera takeil from jinmunized with heat-killed tubercle bacillusguinea pigs

exhibited a limited, but definite gro\\, Ih inhibiting activity a. 'ainst tubercle bacil-
Ius <1uberculostatic activity). It has been also shown that the tuber CUIostatic
activity of immune sera was lost by heating the sera at 56'C for. 30 minutes and
restored by addition of fresh, normal guinea pitt serum as complement to the
in activated sera.

Thc present paper deals with the results of the experiments \\'hich have been
undertaken to characterize the tuber CUIostatic substance in immune sera to see

whether the active substance Is a specific antibody.
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MATERIALS AND METHODS

I. Method o1 stifle cultiti,

The siraiit of Iulierclc bacillus Lised as a 1.51 organism, the culture 1101/1cs and the pro-
( edures for prej)atation of single bacterial cell suspensions alla o1 bacterial films wer, All
describcd in detail in the I, revious report (Kotani at n!., 1956a)

T'h, Initerciilosiatic activity of immune sera was c!, it Tmincd by conlparing the extent of
glowt11 o1 tiibcrclc bacillus in the immune sura to be tested. with Inat in continl normal
sera in the following manner : I ) The nTedia used contained Indicated amounts of test
irumtiile :IT normal setuni specimens, a 0.05 xi Ia final concentration) gl}, cylgylcine-NaOll
btiffer, PI{ 7.3. and 20 or 2.5 n, I of it'sIt. ITormal gillnca 11ig serun. as complement in a total

2.5 in I allqtiots of this meditim were distributed in culture bottles contain-amount o15 in I

intr a glass slide co\ etcd with a bacterial funi I, repared by using either silicic acid jelly or
Tallbit piasina. 2) The culture bottles were inclibated at 37'C in air containing 5 per cent
Co. After 3 days inclibation, the slides were reino\, ed, fixed by irunicrsioit in 10 per cent
forITtaliiT solution and stained IJy the Zichl-Neelscn mentod. 3) Eleven microscopic field<
were selected at equal intervals along tile long axis of Ihc stained bacterial films and examined
The number of itIberclc bacilltis in each of the iniciocolonies examined was counted as

exactly as possible. The a\, cragc number IJei microcolony nor bacterial film was then
calculated and expressed as a log value (in general 100 or more colonies were examined
microscopically). Two slides were examined per test serum, the figures obtaincd as described
abo\'e were a\, eraged and this average value was taken to TCPrcsen : the extent of growth of
tubercle bacilli in the test serum medium

As a Iule, more than two specimens o1 both immune and normal sera were used in
each set of exj)eriments

2. Standard itfed 107 the piese"ce o1 ribJence of twberculonat, 'c "611'"in, in the felt

KOTANi*3 KINucA\\, A. INouE, }10sOKAWA A\D SEKl

1/1/'11i!,, e rer"

T'he standard adoptet! by Kotani at a!. (1956b) in the pre\, IOUs study. was followed,
except that a correction was made for the possible I)rescncc of small clumps* of bacilli in
the bacterial suspensions LISPd as Inoculum, by substracting the log of an a\, eragc numbei of
11acilli PPI. \, jable tinit in Ih, liarteria! films liptorc CLIltivation from each of the figiires re-
liresenting the extent of growth of the I, acilli in the t'st immune and normal sera

The I'atin of the extent of growth of 111bcr, IC bacilli in an immune sertim to that in a
noriiial serum was calculated and if this ratio X I 00 was less than 90. the tuberCUIostatic
acti\, itv of the test immune set11m was defined as positive. In accompanying tables the figures
obtained in this maiTncr are presented as "Tclai. ivc values'

As reported in the 13rc\, ions paper (Kotani Pi ,11. , 19.61i). the tuberCUIostatic activity
o1 jinmLine sera is due to the combined action of both an immune factor and complement,
therefore it persists for only one day on incubatioit as a result of inactivation of coinple-

This is why a cliffcrencc of 10 per cent betwceii the log of Ihc average bacterialllient

number per microcolon^ grown in immune scrum and that in normal scrum, thongh small
innst be considered as significant. It will he seen in a later section that the standard
adopted in the present and pre\'jotis studies 15 SLimciently leiiablc and by no means unreason-
able in liractice

3. The p, 'epnintion of IMberct, lop'Diein I, ,e, I in "n flit!igen in cornplemen! frailo;I
te$1$ inId us an ribforbing agent

This was preparecl ironi aiT 11nhcatcd culture filtrate of human type tubercle bacillus
(strain Aoyama B) CLIltured in Sauton's medium for 8 weeks, according to the method of

* 11 is not always easy. especially o11 hot days in summer season, to gel a itIberclc bacillus
suspension exclusi\. elv consisting of single cells
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Seibert antl Glenil (19+I). The clctails of Ihc itat. lionatioii Iirocudtires Lised hn\. e lieeit re-
I'Dited I, y Koiani at at. (1953 )

+. 1111/11uni="!!on o1 g"indri AJI
111 n, OSt experiments. LISe was innde of iruntu!11/11, g antigen. lirej, arccl by suspending a 2

to 3 week old tinierCIE bacillus (strain Kamiikc) "rowii o1\ Oka-Katakura's crr, , yolk ITi"dium
irualachite green was o1, titlecl) in Iiqtiicl liaraqin in a contenti'ajioii of 20 IlIg/inI and I, y
heating the 5115pension at 70'C for 2 hours. 'rlic 5115!ieiisioii of tli, bacilliis (strain H37Rv)
in alliixture of liquid j, atamii anti clchydrated iailo11n (3:1) at a concentiaiioiiof 501ttg;'11, I.
sterilized at 100'C for 30 mirinles. was also LISecl in some exj, ei'iruciits. \. inIC anc1 1,111alc
guinna pigs, \VCighing about 500 g. were infectcd in Ih, lateral portioit of the thigh with
,ithei' 0.25 1111 of the formur aritheil o1, both sides, or willI 0.2 I'll of th, latter antigcii on
uric side. The ininitinized an jinals werc Lisecl in cxpciintents I'm I e Ihail 2 wecks all, r the
litj, ction. 11 11ccessary they \VCI'c rciiiiiiiunizecl in a 511nilm' 11, allncr

RESUl, TS

11T the cxpci'linenis CICSci'Ibccl in the followinp I, a, ,CS. I)o1h jinmunc and ITUr-
mai sei'urn SPCcimcns to I)c testcd wei'c subjectcd to similar tieatmcnts. T'he
tuber CUIostalic activity or inc ITon-treatccl and treatccl scrum specimens \\'as
determined by coinpai. Ing the growth or tubcrcle Iiacillus in thesc Immune sei uru
specimens \\ith that in the cot'I'CSj, on ding noi'in al ones, as described in the pre\. IOUs
section.

I. Haul .\!i!bin4j! of 1/1e 111bei(11/01/'11ir .,!I'lld"if ill in!!?111!!e Je!n

Allqtiots of sera were exposed to temperatiircs o1 63'C and 70'C 101 one 1,011r in the
lires, rice of glycylglvcinc-NaOH btiHcr (1)f1 72, 0.1 v in a final concentration) aiTcl the
tuner CUIostaiic activity, clctermincd I)y the dint tion method. of ill" lientctl jininiinc
*!, ct'linens was rompar, d with that of the non-hcated. coi, tml sei a
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Moleriols

Heat stubili*y of the substance in immune serum

Growlh of Iubercle bacillus lociuol value*11

Normal serum Immune serum

14*:I 1.32 Me on 14 1.8 I, 16

Toble I

N on -Ire aled

se r uin

Healed serum
o1 60 C for
I hour

at 70'C 10r
0560 0515 0538 0545 0537 0519 0524 I02 I 00 96

I hour

*I IThe log of Ihe average becieriol number per microcolony grown in Iesi serum for
3 daysl - ithe log of the over age b. clericl number per viable unit in a becieriol
film before cullivoiionl

"' The values calculaied as percenl. ge of Ihe exien1 o1 growlh in Ihe corresponding
normal serum specimens

.*-; The finol dilution of test serum

0561 0547 0554 0447 0457 0460 0499

0552 0521 0537 0475 0456 0469 0507

11 call be seen from the results ,, iven in Table I that the substance responsi-
ble for' the Iuliei'CUIostatic activity or immune serum \\'ithstands heating at 65'C
for' one houi. , but is completely Inactivated by heatin, ' at 70'C for the same

Growlh o1 tubercle
bacillus in immune serum

I relolive value**I

182

SLtUln

I :4

81

16 I^16 162

82 83 90

88 85 87 94

98



288

period.

2. 1:12c! of didb!itJ oil the I"belti, !o3ttt/it ac!iai4y of finmitiie fern

A1iqtiots of test sera were dialysed through cellophane membranes against a large
quantity of physiological saline for 2 days at room temperature tinder aseptic precautions.
The ttiberculostatic activitv of non-treated and dialysed immune serurii specimens was deter-
mined

KOTAN1*3 KINUGAWA, INOUE, HOSOKAWA AND SEKl

Table 2. Dialysobility of Ihe tuberCUIosfofic substance in immune serum

*t Tne final dilution of test materials

*2 The bacterial film separated OR

The results presented in Table 2 show that dialysis did not effect the tuber-
CUIostatic activity of immune serum and that the active substance does not dialyse
through cellophane.

3. Fluc!iona!1071 of flitin!!"e fell!in loin! ammonium '14/1h"te

A part (about 8 inI) of test serum specimens was set aside as an lintrcated control
and the remaining 40 in I was fraction ated with ammonium suiplTate. The precipitate which

Table 3. Fraction of ion of immune serum with ammonium sulphate

Materials

Not-dialysed serum

Dialysed serum

I Growlh of tubercle bacillus I reloiive valuel

I 1.2*l 1.4
80

81

*=

74

1.8

85

89

SiCriing serum

Moleriols

Fraction precipiloled o1 1.6 y I
I NHIl, So4 concentration

Fraction soluble of 1.6 it and

precjpjjojed o1 2.8 1' I
Froclion soluble o1 ?. I M and

I NH41.50.1 concentration

1:16

87

99

precipitated o1 2.1 it

INH41-, So4 concentration I

I2.5*,

Starling serum

Fraction precipitated o1
1.6 it INH4!, so{
concent ration

Materials

Growlh of Iubercle bacillus
Ireloiive valuel

I^I

*T The final dilution of test materials

*:: Measured by complement fixation Iesl
*:I The bacterial film separated OR

I "''9hy9. -19.1, .9)_,,__:tuber CUIoprOl"'

78

78

3*

103

60

99

87

71

94

78

97

102

1:40

12.5
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formed at the concentration levels indicated in Table 3 were collected b centrifu. ation.
Eacl\ of the precipitates was dissolved in about 15 inI of saline and tile solutions were dial sed
against several changes of saline for 3 days. Tile dialysed solutions (concentrated to 16 inI by
per\. aporation I of each of the fractions were sterilized by filtration through a Shofu's bacterial
filter (Be chefcld type) and Ih"ir tuberCUIostatic activity was compared with that of untreated
specimens. as sho\\ n in the Table

The results are presented in Table 3. It can be seen that the fraction re-
dpitated at 16 M ammonium sulphate was the only one manifesting tuber CUIos-
tatic activity. Moreover, this fraction was rather more active than whole serum.
In the column o1t the right of the lower part or the Table, the titers of the
antibody to tubei'CUIoprotein \\, hich were determined by the coin Iement fixation
test by the methed or 1<0tani at u1. <1956b), of the unfractionated, control serum
specimeit and the fractioil precipitated at 1.6 M ammonium sulphate ale resented.
T'he I'e is ITo correlation between the titer of the anti-tuber CUIo rotein antibod
and the strength of the tuber CUIostatic activity.

4. rtbJoi/)!ion of Ih, 111b, In!10J/nlir J!Ibr/tillre in tmini!", frillrii ruin! nom0!0o011J and
Addro!ogo!!J bdtl, iru

A living cell suspension of tubercle bacilli in 0.04 per cent Twcen 80 0.4 CT cent
bo\. ine 1:1asma albumin solution and heat-killed (65'C 101 one hour) cell suspensioiT of
EJch. coli (straiil UKT-B) and Slaph. aureus (strain Terajima) in saline were used as
hornologous antl ITUtciologous absorbing agents, respectively Tubercle bacillus was culti-
\. ated on Oka-Katakura's egg yolk IlTedium lot 2 weeks and the other two organisms were
grown on nutrient agar medium for. 181Tours

To 1.8 nil allquots of test sertim specimens were added 0.45 InI of each bacterial cell
suspension prepared as alJovc (10 rug and 2.5 Ing wet weight/inI) and 0.04 per cent Tween
80-0.4 Iter cent alhiimiii solution or saline in the controls. The lnixturc were inclibated
at 37'C for 21tours and left at 4'C for 2 days. Thuy were centrifuged and the tuber-
Iulostatic activity of the suncrnatants from immune serum specimens was tested
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Table 4. Absorp*ion of the tuberCUIosfaiic substance in immune
serum with hornologous and heterologous bacteria

Serum Ireoied wiih

Physiological saline
0.04g6 Tween 80-0.49, PICSmo albumin

Living cells of Myc. Iuberculosis
Gird. H37R, )

Materials

Heal-killed cells of ESCh. coll
<. 1, .i, UKT. B)

Heal-killed cells of Sloph
<51roin Terajimo)

Growlh of Iubercle bacillus

Gelolive value)
^-- ---

Serum No. I Serum No. 2

' Wei weight of bccierio used OS absorbing agenis per in I of Ie, I serum
The final diluiion of jest serum used was I ^ 2

2.5 ing

0.63 ing

aureus

2.5 ing

0-65 ing

81
81

2.5 ing

o . 63 ing

96
97

86
Nol done

89
85

87
Noi done

106
98

89
86

89

83
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As showi} in Table 4, the tul>ei. CUIostatic activity of immune sei a disappeared
after absoi. ption or the sei. a \\. ith living cells of tubercle bacillus, while botlT SId/I^.
onin!., and EJrh. 10n did not remove the activity. The active substance \\, as shown
to have a specific affinity rot the cells of tubercle bacillus

5. 1/1/81n/IIJ 10 ab. ,o1'b Ihe 11th, in!losttt/if r!!by nilre ill finiiiiine J, Jiiiii roll/! 111b, Jinio/ii'oldiii

A physiological saline solution (4- ing/inI) of 111berculoproieii, was Liscd as an absorbing
agent in this experimeni. Test settim specimens were treated with serial four-fold diltutions
of this itherculoprotein solution as in the preceding experiment anti assayed iru. their. tuber-
,'ulostaiic acti\'ity
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Table 5. Attempts to absorption of the tuberCUIosfafic
substance in immune serum with tuberCUIoprofein

Growth of Iubercle bacillus

(relative value)

Serum No. I I Serum No. ?

Serum Ireoled wiih

Physiological saline

Tuber CUIoproiein

Materials

*Weight of Iuberculoprolein per in I of Iesi serum
The final dilution of test serum was I ^ 2.5

it can be seen from the results prescntecl in Table 5 that absoi. ptioiT of jin-
in uric sera \\, ith tubei'CUIoproiein dicl ITot influence Ihcii tubci CUIostatic activity,
at least undei. the expcrimcntal conditions adopted.

6. 111abiliO, of b, 11/11/1, 10 fibJoi'b Ihe 111be!Tillon, !/if ., 11/1/'11r, 111 finiiiiiii, .,, 1111n

0.6 in I of a 6 per cent bentnitc suspension in saline or of alone saline as a control,
was mixed with 2. 'I 1111 of test sortim SPCcimcns. Altcr Incul, ajion with occasional agitaiion
for. 30 minutes at 37'C, they were centrifuged and the supcrnaiants were sterilize(I by fillra-
lion through a menil, ranc filter Co 5 ( NICinbran, filter-Gesellshaft. Sartorius-werl<e ,\. G. )
The tubnrculostatic acii\. ity of the I, on Initc-treated jinmiine seruni specimens was compared
wiih Ihai o1 the salinc-trcai, d. coi, trol ones

Table 6. Inability of bentnife to ribsorp the tuberCUIosfotic
substance in immune serum

If

11

if

If

If

ing*
' ' '~' in,
I X 4~' ing
' ' '~" in,
' ' '~' in,
I X 4~' in,

84

89
88
89

81
78
86

85

79
79
82
80
83
76

Serum Ireo!ed with

Physiological saline
Beninile

Materials

* The bacterial film seporoled OR
The final diluiion of Iesi serm was I, 2.5

Growlh of tubercle bacillus

<relo!ive value)

Serum No. I Serum No. ?

76

85

*

83
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As sho\\'IT in Tabic 6, definite tubei'CUIostatic activit can be seeiT in tl
bentnitc-ticated Irumunc sei. a. In considci. allon o1' thc po\\. ci. Iul absorbin, , ca acit
of bcntniie 101' Iysoz}, me or Iysozyme-11kc substances, it call be concluded that the
substancc rcsponsiblc for the tubeiculosiatic activity or jinmunc sei'uin, obsei'VCd
lit the pi'escnt study, Is distinct from Iysozymc o1' similai' substances.

7. JIMr/!;'at 1011 rill! fill'n/, ,!! 1/10/11h(!/, alld It(!,/trail0!! 1,111! Ind one' 1111}I *\//lid/e of
Ih, 11th, !'r!!!on(1/1t' milt'10' o1 11n!/!1111e .Tell!In

As indicate<1 in 'Table 7, \ano115 quantiiics of a KH, PO, -Na. HPO, buffer. ( )H 7.2)
or ciiratc solution wore added to test setiim speciniens with or without una. '10sium s I h re
uricl tile tnncrcLilOSIatic acti\ ity of these jinmriiic 5,111m SPCciiiicils was tested.

Table 7. Inactivation with phosphote and ci*rate and reactivofion with
ammonium sulphate of the tuberCUIosfatic activity of immune serum

Growlh of Iubercle bacillus
Geloiive value)

Serum added wiih

None
0.01

0005 \I"' I;H=Pot-No. HPOj buffer
<pH 7.2)0001

00005

N one

0025 11 No:IC, ,H, .07
00125

Molerials

None

00067 v KH=POj-No. HPC j buffer
alone

+0.01 M MgSOj

* Final concenlralion
The final diluiion o1 Iesi serum was 1:2

11 can be seen that thc addition of phosphatc o1. ciii. ate to immune set
PI CSScs thcii' tubei'CUIostatic activity and that the addition or in a, nesium SUI h I
revcrscd this inactivation. The macrivating effect of )hos hate and citi' I
probably duc to the withdrawal or magnesium ions 11.0m the test sei'urn.

8. Palidi4j: of Ihe J/inIdmV ado/Iled Jin' Ih, nit. ,e!If, DJ' fibJe!!re of Ih, lithei','11!DJ/d/if
anti'10 of I'll Imjiniije r, IIJjJj

TIT Table 8 the data collected from the I)rotocols of Ihc revious and
studies ai. e presented in summai. y. In all of these expcriments, usc \\. as made of
silicic acid jelly film and glycylglycine-NaOH buffer, the final dilution of test
sei'urn specimens \\ as I\^0- or Ihi'cc-fold and the content or 11 eslT serum as coin-

PIcment in I'eaction mixture aic 40 o1' 50 PCI' cent.

None

0.025 v No:IC, .H, 07
o10n e

+00375 M MgSOj

81
98

103
104
89

82
99

102

87

102
81

82

99
85

--- ^ --- - --- ^
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Table 8. Validity of the standard adopted for the presence or absence
of the tuberCUIostofic activity of immune serum I Summary of the data

obtained in the present and previous studies I

Experimenl No

Growth of tubercle
bacillus I reloiive valuel

Immune sera Normal sera

10068
10068

82

^^-^^-

2

3

4

78
78

71

85
100

86
88
89
90

73
94

5

Experiment No

100

6

100

Growlh of Iubercle
bacillus I reloiive valuel

Immune sera Normal sera

100

100

99
100
101

9

7

~~ 87 I 99 I
, 90 I '01

The final dilution of test sera was I. 2 to I. 3

it can be understood that the data shown in this Table that fluctuations of
the extent of the growth of tubercle bacillus in normal serum specimens are
surprising Iy small in any one experiment and that the standard adoptcd for. I e
presence or absence of the tuber CUIostatic activity of immune serum specimens,
on the whole, is reliable and is by no means unreasonable in practice,

DISCUSSION

The problem of whether serum taken from the infected or jinmunized men
and animals has any tuber CUIostatic activity, has long been the subject of study
by many investigators. However no unanimous and definite conclusions have been
reached <Rich, 1951)*.

In the previous study <Kotani at a1. , 1956b), the authors have reported that
serum exhibited a definite tuber CUIostatic activity underImmune guinea pig

99
100
101

100
100

10

73
78
80
85
87
87
91

96
98

11

68
85

64

81
82

82
85

12

13

- ^ - ^^-

99
99

102

14

15

16

100
103

80

78

84

81

17

99
102

18

97
103

59
73

81
82
93

76
<83

19

20

21

100

100

100

10q
98
99
99
99

106

* Hub6. Eek and Malek (1959) ITave reported a similar' study o11 factors inhibiting growth of
My 606,16te, in in the 1,100d and serum of jinmunized animals. However, their results and
conclusioit on the nature of the active Iac :ors are differed from 11/05e of the present
authors in various points

79

84

88

88

99
101

100
100

100

100
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ccrtaiil expel'linental conditions. The authoi's discussed the DSSiblc I'easons I ' Ih
failure of the former \\, orkei. s to obtain any decisive evidence or the tub ' I
tallc activity of immune serum. It ITas been also pointed out that the validit f
the nositive I'CSulls, cxcept those of Emmart and Seibei. t <19+5) and M TVik and
\\'eiscr (1951), also is doubtful in the light or I. esults obtained in th 11 r'
exporiinents.

The studies presented lit the liresent papa' it ave confirmed the results .I d
in the previous paper and, Iui. thermore, have clearly demonstrated that the I b .-
CUIostatic substancc in sera of guinea pigs jinmunized \\'it IT heat-killed tubet'cle
bacilli, the activity of \\. hich call be observed b an jin roved SI'd I
Ihod, is entirely diffei'cnt 11'0m possible, non-specific antituberculo b
(My. vik ancl \\', ise", 1951), inope"din (Pillema. ,/ at. , 1954) ancl othe, s, **. hi h
might non-specifically Increase as a result of immunization pi. ocedui. es. TITc , I'
substance is in all I)robability an antibody of some kind, as an ,ested b E ' '
and S"ibc, .I (1945). '

At pi. esent, it is not yet clear against which components or tubci. cle baci11 11
tuber CUIostatic antibody is directed. In previous studies <1<. 0tani c/ n/., 1953; 1956b)
it Ilas becn I'GPortcd that the tubei. CUIostatic activity or \\hole 1,100d I k I'
guinea pigs Infected \\. Ith vii. ulent tubercle bacilli was abolishecl b add'I' f
appi'opriatc amounts of tubei CUIopi'o1ein and that sera or guinea ing jinm d
with tubei. CUIoproteiiT in water in aiT oil emulsioiT exhibited a definite t b I , -
tic activity. These results suggested that the tubei'CUIostatic antibod ini tit be ' -
ducecl against bactei'Ial components correspondino to the tuber CUIo rote' T. H -
evei. , 111e I. usuits or the present investigation, contra^ to ex ectation, ' d' d
that the tuber CUIostatic activity could not be removed 11'0m jinmun b
absorption \\. ith the amounts of tubei'CUIoproteiiT used. Although \, ar' 'b'-
lilies can be considered to explain the discrepanc between Ihe I I I
PI escnt and previous studies, further experiments are re uired to eluc' I, t h
antigen \\'hich evoked the tuber CUIostatic antibody.
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