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STUDY ON THE ANTITUBERCULOUS ACTIVITY OF
TUBERACTIN, A NEW ANTIBIOTIC*
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(Received for publication May 15, 1968)

The new antibiotic, Tuberactin (TU), was isolated and purified from the culture’s filtrate
of streptomyces griseoverticillatus var tuberacticus. The antituberculous activity of TU was
studied both in vitro and in vivo. The chemical formula of TU is not yvet decided, but this
antibiotic is the basic peptide and is easily soluble in water. The construction of TU is not
the same with VM, but seems to be similar to that. LDy of TU to mouse is more than 200
mg/kg intravenously and more than 1,600 mg/kg intramuscularly.

(1) The antituberculous activity in vitro.

employed strains : Hg;Rv, HyizRvSMR, Hg,RvKMR, Hg,RvCPMR, HygRvVMR

employed medium : 109, horse serum added Kirchner liquid medium

drug concentration (mcg/ml of medium) : 2, 4, 8, 16.

inoculation size : 107! mg

Minimum inhibitory concentration was decided at the end of three weeks after inoculation.
The result is shown in Table 1. The growth of HgRv, HgiRvSMR and HgiyRvKMR was
inhibited by 4 mcg/ml, but cross resistance was found between TU and VM.

(2) Effect of TU on experimental tuberculosis of guinea pigs.

Each guinea pig was inoculated with 0.05mg of lyophilized tubercle bacilli of strain
Kurono at the left site of abaomen subcutaneously. Viable units of employed strain were 2X
10 per 1 mg. Guinea pigs were divided into the following four groups at the third week after
infection.

the first group : no treatment

the second group : 10 mg of SM daily subcutaneously

the third group : 40 mg of TU daily subcutaneously

the fourth group : 40 mg of VM daily subcutaneously

Tuberculous guinea pigs were treated for five weeks with each drug. On the next day
of the end of treatment they were killed and autopsied. Macroscopic changes of internal organs
and lymphnodes were observed and a certain amount of lung and spleen was cultivated. The
result of macroscopic findings is shown in Fig. 1. The macroscopic pathological changes of the
treated groups were proved to be much less than those of non-treated control group. Effect
of TU was almost the same with that of VM, but the treatment with 10 mg of SM showed
a little better improvement than that with 40 mg of TU. The result of cultivation of lung

* From Research Institute, Japan Anti-Tuberculosis Association. Kiyose-machi, Kitatama
-gun, Tokyo, Japan.
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and spleen is shown in Table 2. Number of bacilli in organs of TU-treated group was
remarkably less than that of control group.

(3) The chemotherapeutic effect on the tuberculosis infection of mice.

A dose of 0.01mg (2.2X10* of bacilli) of seven days’ Dubos culture was inoculated
intravenously to male mouse of DD strain. The infected mice were divided in four groups.
Each group consists of ten mice.

the first group : non-treated control group.

the second group : 4 mg of TU daily subcutaneously.

the third group : 2mg of TU daily subcutaneously.

the fourth group : 4 mg of TU daily per orally.

the fifth group : 2mg of TU daily per orally.

The treatment was begun on the next day of infection, and was continued for three

weeks. All mice were killed on the third day after the end of treatment, and the macroscopic

findings of lungs were examined, and a certain amount of lung tissue was cultivated.

result is shown in Table 3.

highly effective and that with 2 mg of TU was moderately effective.

The

The subcutaneous administration with 4mg of TU daily was

Also per oral administra-

tion with 4 mg of TU was proved as effective to some extent.

. & L & I

HREBRARCHET O -8 A & 5 B L 7o Streptomyces
griseoverticillatus var tuberacticus D EZFEJEK L b
DERERLI R o FriAmE Tuberactin (LI F TU 2
BE) DRBRENIEREFRLELEY P BRIV~ A
ERERIECTT 2 RBEPRE A2lco TU DGR
TRET H B », EEERT 24 ¥ CTKiZHE, pH
7.0, 100°C 15 4T 100% & & HHF+ 5, Viomycin
(VM 3y #8) rRA—fETXVw 2V EELTW5L 5T
bBo AMED LDg (= v ARIRAES T 200 mg/kg
Uk, BRNEST 1,600mgke U ETHZ, 7y b
HhEIkgMh 100mg D TU #&F Nk Lice
& 90 & MmPREX 17.5meg/g, 360 FHEOTH
(% 18.0mcg/g, MBEDEHETHAN T ES Lice 21
90 4> C 50.3 mcg/g, 360 4 # 12.5mcg/g & 7xDo7V,

2. HABREAREDND

a) FERDILLORFE

i. BEAEEK

HyRv, HyRVSMR, HyRvKMR, HyRvCPMR, Hg-
RvVMR o 5tk

AMHEEIE, ThZThoEFHL, »Fh b Kir-
chner [ IR AEEHIZ 34T 100 meg/mi 5E LMt T
b %o

ii. A L TU HNRE

10% B hn Kirchner &5 % B\ 554 1 ml 24
9 TU 2, 4, 8, 16mcg X ELRII% 2L B,

iil. EEEE

ZBMkD Sauton ¥iih 2 BEEHREAOFIRY BT 1
mg/ml DEKHE2L Y, D 0.1ml $7giH 0.1mg
* TU SRECi, ik 3 BRICHE,

b) B &

1T,

Hg;Rv, Hg;RvSMR, Hg,RvKMR iz5i3% MIC 11 4
mcg/ml, HgyzRvCPMR 2% U T (3 16mcg/mil, HgRv
VMR 1 LTI 32 meg/ml ThREEFH L <ML L %
£\

3. ELEy FEBRBEREICHT DA

a) FEBRMRL UL

i. (EREY : hERH 500g © 3 TLEY T

il RRYuEE & Rk

ELE Y b IR UEREFBRO RS RE 0.05mg %
KRB T T 5, EWMIE 2X108/mg ThOte,

MR

Table 1. Antituberculous Activity in
Vitro of Tuberactin
meg/mi | HeRv | MgRY | HaRy | Bk | HgRe
32 - - - H -
16 - = = | #
8 - - - | # | #
4 . - - # H#
2 H# # H# H# H#
0 H# # H# H# H

Media : 10% horse serum added Kirchner media
Inoculation size : 10~ mg
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Table 2. Result of Cultivation of Organs
of Guinea Pigs

‘\ Lung ‘ Spleen

Control ’ 984< 1,010<

SM 0.9 26.2

Tuberactin 2.3 64.4
VM 1.3 198

Average of number of bacilli in 10 mg of organs.

Fig. 1. Macroscopic Findings of Guinea Pigs
Average
of weight 3.38 0.93 1.25 1.06
of spleen
()
20 == [JLung liver & spleen
r—_,_ I Lymph nodes
10 B
Control SM Tuberactin VM
iii. BRGE

R 3 BB 3IMA B LRIED BIL % W2 LB %
4B HD,

H1BE BB RRE

2% : SM 10mg 4 H KT S

3% : TU 40mg FH K THESH

5 4% : VM 40 mg 45 H BT EES
BEBEOEFEIVThE 1LY D& T K 0.5m
R LI Dk Ao BRI 5 BREGT BEE TR
Bz, RRATE 45 L & dichl, BoEREEEY

T 270
b) B &
i) WRR

Y vofll, NBHEREORBRAREE L ERAF =LY
FELLEIEHEEY KX DHEL, chixEr 771 LT
Fig. 1 iziR Lo

FERC L HEBEFHINBRECHEL, WThIB 5
CHREHFEL, TU & VM 0Bz E L BE

VEEEREY 5 5% % L SM 10mg 13 TU 40mglk b,

BENCHENLVL 5 TH B,

i) sk
H2WWRLEeZ e, SHEERONM, BhomEius
izl U BT A 7o { BB D ERY R Lo 3 HM
Tik SM BEBOE K, TU, VM B\ L, =
PYINNL 5 Th Do

i) FHEESYERTR

TU EERETIBRAR RN X < FhLEETE & B Ol
BB NI TH Do SM EREOE M, B
bR & DT 75 L M CIRIBEE O i afREE D IR A3
BTHERITE A LD DT, ZhEH L BRETI
FRLLRICT IR ) RATRE S K X EHPOERL %
oY

Table 3. Effect of Tuberactin on Tuber
culosis Infection of Mice
Weight | Weight | Weight | Macro- [Number
of body | of lung [of spleen gg?ilrxlzcg i:f %aflmlg
(8) (mg) (mg) of lungs| of iung
Control | 26.1 | 321 | 397 3.0 190
TUime 959 220 : 36 | 03 | 25
TU2mg| 57 252 | 288 | 1.0 56
1 \ }
Tgtmg 25.7 ‘ 270 . 246 | 1.5 76
|
TI; 2mg| 5.5 | 28 | 321 | 2.4 | 202
TU : Tuberactin s.c. : Sugcutaneously p.o. : per oral

4. YIRAOBBEBRECHT DERDR

a) EBRMETLOUIRGE

i. FR : AELH 25g © DD % 8 ¥v A,

. RRYH L YA

EE ko> Dubos #Ehitk 7 HEML LB LT X b
0.1mg/m! HYDEKRXFABL, 1 iz > EZD 0.1
ml 37cbb 0.0l mg HYLXRBHIRPCERE T 2, #
BEMI1TE YD 2.2X104 2 ThDOk,

iii. JEEEHEE 10 T30 5 BT 5 H D0

51 B ¢ MEALE R

#2  TU 4mg FA K TESH

3% : TU 2mg AR TEH

B4R TU dAmg HHEL RS
#58:TU 2mg HAZPHS

BRI X b B2 U 3 BEISET 5,
RT3 AR LIMOWRT R ML LRI EEY
77850

b) W &

£EDOFHERFE 3 TR T,
HBORLEEIERDOHED kX b, TU 4mg T
HPEDO DRI EPCHIRFT R 2R D b b DOto
2mg BTFEHBELML Y DWHIRER L. ¥ 72 Hbk
bBHZ e 4mg FAFERELMBOWLESBREDIRE
TRE LN, HAREDHENILD LRI, LHL 2
mg FEORETIIHEINTE A LDl MOBETEE
FRAR D BIRAT R L2 FT LT s,
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5. # =

Filc GRS hicE B BRIKRCIURT 570
%%%ﬁml6ﬁﬁﬁﬁgﬁéhkvtﬁhijfBK
Vo EREEBIIAGERNER L BFERE ¥EL LT
0%, PiiKEL LTEYDTHS &\ ) bl E
AHE DL L iz~ R, ley FEEOERLYE
T ThDZ L HAIDBLEND L, & D&, TU
FER T LTORRMAHFIZER LTV EATE
WTHH,

RRENER» A DL VM MiiEE e CPM itk

LIZHIE IR ZHS EHHTETLTH Y, TU &
VM ORI A B 5 & B b, U 2
v Mok b TU, VM 024y 2SR LT b S
FOBEUMERLD L L LR B,

ENLEy PREREZIECH LTE TU X VM 23
RFfLE T SM @ 1/4 55032 h & H 2RiHEWTHA
5 B3, COZ LI NBERBELBOBLEDOL
EZILBTHS 5,

VAR AN TH D 2 LR T LTt
BHE DK BRP RO ST R -CHEZLE » sy MR R
LEH% X b RFBIE L, FORBRTRCHENABERY
%% Rist ®\+5 Traitement abortif? ¥ £ w FD
ERER AR, BB EEELHBT 5
Traitement curatif 2 %%, /NEE® 1z %% TU o
FEANRIIRIITH D LD DT, ¥#%E 3 Traitement
abortif O FHHEIZE ST TU DR L, 2 BL
O dmg FTEH THEDRLEDELE Y MioiT 5
LIZIERABEDRNEZ 2T 5 L Ebh3,

IR LB Likw v ALK L 4mg OFEO#E
ETCHH THAZ L THD, TU =y 2z 1 @RERH
S35 mFREY EFTALG5HMRY B hBDOTHE
O 52X 2HEBERARI . D THBH, Kicwhhs Lic
TU 3 =v ADWKREICEPLRI-D 1 EOEE5E % LT
FELTHAEREL DDA B DI, FIWE DX, KL
FRITNEEBRHREE BT D LA TEBD T

hEBbhl, 20, THLIZHFLTRLILEN LA
50

TU o BEE, FN\MEEE L1BEHEECOLTE,
B, ERFFPTH D 0BT OLTIE LDy A2
HAMEST T 1,600mg/kg L 1, #IRPIFEES 200mg/kg
DTt BROCEALS 230 Ths, MAMkE
PEIZDWTIR T v MiC 200 mg/kg LUFDE% 30 A5
PUCEEGE LG LICBUR D DI BH & b i h o,

VM It RABREATEDSH 5 & = A5 5, VM ithE

B B4BE BTE

Bliciz s 5L EETH S 5 AWEDEERIIRIFT
HH0OT, FREMBMAL VMizfbb5530kL
THRTE X S,

RBREHTHM LI KM HEEC LB TS 5,
KM it DEF AR OWT HBE, BEFTH %,

6. & £l v

Streptomyces griseoverticillatus var tuberacticus
s B EER Ui B WE Tuberactin O RBREAS
BREIER L X OERERIEICT T 5ROV TRE
LRDFER%1B 1

1) Kirchner [fi{E g ez s % MIC 3 HyRv,
HyRvSMR, HyRVKMR iz3f L 4meg/ml T Hots,
= % L HyRvCPMR % 16 mcg/ml, HguyRvVMR
12 32meg/ml T, FOFEHPRIEINILHDT, Ik
BN MEE E AN Ly 100 meg/ml BB
HTH Do

2) EAEy MERMSBIE KL TU X1 H 40mg
K TSt s B cRIFRREEZRL VM & (23RN
i TH27,

3) ~v ADEBERE IR LTEIA 4mg KTE
HCREFIHEERE X OB (L B R & R 1,

Eif 3

BBRD ZHR e ST REAKFENRR
oW R LR G R0 Z8B % B, L THMIE:
FT 5, FRAERETLICDSADHEhTHbL
T Bt 7 AV HEERICTE < WE}EJTéo %t {%:= Tuberactin %
SHEX h HEFEEEHERCHTRE AT s L b
Tuberactin #-4 < 2 LT s f_f»vf;:a;:ﬁbxﬂ
B LHI %,
WX DE

o

BIXE 41 BAEAMIEESCSWTREL

X ik
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