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A new antibiotic, Tuberactin (TU), has been isolated from fermentation broths of a new
strain of streptomyces named St. griseoverticillatus var. tuberacticus. This antibiotic is
water soluble basic peptide, and is effective against tubercle bacilli as well as some of gram-
negative and gram-positive bacteria. It relates viomycin (VM) in some physico-chemical
properties, however, TU differs clearly from VM in its chromatographic behavior and amino
acids composition. Some preliminary data of biological and pharmacological studies on the
antibiotic is reported in this paper.

(1) Biological studies

1) Antimicrobial spectrum

The minimal inhibitory concentration of tuberactin against a variety of microorganisms
was determined by the serial agar streak dilution method. It inhibits the growth of mycobac-
teria, some of gram-negative and gram-positive bacteria.

2) Microbiological assay

Standard curves in cup plate or disc plate method were determined for Bacillus subtilis
PCI 219 and Mycobacterium avium F as test organism, and the effects of media compositions
and pH were checked.

3) Stability

Stability in aquous solution was observed at 100°C in various pH. TU is markedly stable
in acid and neutral solution. The effect of blood components on the biological activity was
also examined.

(m) Pharmacological studies

1) Absorption and excretion

The absorption of TU was studied in mice and rats by i.m. injection or oral administration
of 100 mg/kg single dose. The antibiotic concentration in the blood and urine and distribution
in various organs of rats were determined by use of microbiological assay.

2) Toxicology

The acute toxicity was determined in mice and rats. No death of mice was observed by
both i.m. injection and oral administration of 1,600 mg/kg and 3,200 mg/kg, respectively.

The subacute toxicity was examined in rats by i.m. injection of 50, 100, 200 and 400

* From Research Laboratories, Toyo Jozo Co. Ltd. Ohito-cho, Shizuoka-ken, Japan.
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mg/kg as daily dose for 30 days.
groups.

B BEBE BTHE

The growth curves were compared with saline or VM treated

No significant adversary effects were observed in preliminary clinical laboratory tests,

hematological and histological examinations of the animal treated with 200 mg/kg or less doses

of TU.

Biological and pharmacological data suggests the close relationship between TU and VM,
but TU shows rather higher blood level and organ distribution than VM and seemes to be less

toxic in subacute toxicological study.

Further investigations including the effects on renal and auditory function are necessary

to estimate the therapeutic usefulness of this antibiotic.
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Table 1. Minimum Inhibitory Concentration of Tuberactin

Test organisms (mcg/ml) Test organisms (mcg,m/)
1 Pseudomonas aeruginosa 12.5 14 Micrococcus flavus 25
2 Escherichia coli NIHJ 25 15 Sarcina lutea >100
3 Escherichia coli B 100 16 Sarcina lutea ATCC 1001 100
4 Salmonella Paratyphi A 25 17 Vibrio comma A >100
5 Salmonella Paratyphi B 100 18 Vibrio comma B >100
6 Salmonella enteritidis 100 19 Bacillus subtilis PCI 219 12.5
7 Shigella dysenteriae 100 20 Nocardia asteroides 3.2
8 Shigella flexineri 12.5 21 Mycobacterium ATCC 607 12.5
9 Shigella sonne 100 22 Mycobacterium phlei 3.2
10 Staphylococcus aureus FDA 209 p 50 23 Mycobacterium avium F 6.3
11 Staphylococcus albus 100 24 Asperigillus fumigatus 200
12 Staphylococcus citreus 50 25 Trichophyton rubrum 100
13 Staphylococcus aureus Yoshioka 100 26 Candida albicans 200
Media : 1~20, Nutrient agar, pH7.0 21~23, Nutrient agar with 1% glycerin, pH8.0
24~25, Potato dextrose agar, pH7.0
Table 2. Stability of Tuberactin & Viomycin Table 3. Effect of Blood Components on
Biological Activity
pH Omin 15min 30min 60 min - - -
Medium 0 Incua%atxonetolme l(eraun)
2 100% 100 100 100 - o
Tuberactin 100 100 100 50 Isizlrl:ee serum zj ’;z 122 Zj 100
7 100 100 70 20
9.5 | 100 10 6.2 4.6 Horse blood 91 98 95 98 86
75% horsered cells | 95 92 94 97 93
2 100% 100 100 100 TU in mog/mi
Viomycin 4 100 100 100 92
7 100 46 20 9.0 X B K &
95| 100 6.4 6.0 6.0 1. Tuberactin O#E{LFERIMEIR

100 mecg/m! solution, at 100C

TTRAEHLY ICX WV HEINRTED, &2 THED
BAE, MR, B I ORBERKRENRESYER L1, LT %o
SHE : A EBRRE R

Table 4. Distribution of Tuberactin and Viomycin in Various Organs of Rat

‘ Tuberactin i Viomycin

Route PO M | PO i IM

Time 90’ 360" 90’ 360’ | 90’ 3607 ‘ 90 360"
Heart 0 0 0 0 0 o | o 0
Lung 56.0 66.0 60.5 41.0 ‘ 21.0 24.0 i 49.5 48.0
Liver 29.0 36.5 28.0 23.2 18.4 16.0 | 16.6 18.0
Spleen 42.0 550 | 41.3 4.0 | 122  11.4 | 21.0  29.0
Kidney 35.0 69.5 218.0 200.0 ‘ 18.7 19.6 ‘[ 1260.0 860.0
Stomach 0 0 0 o | o o | o 0
Small intestine 37.2 37.3 31.0 25.0 | 12.0 16.5 | 23.0 21.2
Large intestine 39.0 39.0 45.0 40.5 | 16.0 166.0 | 33.0 20.0
Blood 17.5 18.0 50.3 12.5 ‘ 11.8 0 } 98.5 10.0
Urine 14.5 130.0 270.0 290.0 | 30.0 — 1 — 1210.0
Stomach content 101.0 129.0 0 0 1 198.0 111.5 ‘ 0 18.4
Large intestine content — — 18.6 0 } 0 — b 14.4 14.0

Dose : 100mg/kg  Conc. : mcg/m! in blood or urine, mcg/g in other materials
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Table 5. Acute Toxicity of Tuberactin
Animal ‘ Route LDgo
iv. 200 mg/kg
Mice i.m. >1, 600
p.o. >3, 200
: |
.m. ‘ 800
Rats ! ) >
p.o. i >1, 600

Mice : ddY Rats: Wistar-Imamichi

B H4BE BTH

pHB8.0, 37°C 20 B§REE D&M T, BHRELRFTS
b, TU §&p 3mcg/ml ¥ COREMNFRETH DN,
3) TEH

TU KBEWDOE«D pH £ TICKT 2RERY XK 2
it TU 13 pH7 UTOrhME ¥ X BESE T Tk
XD TEETHH, 100°C 15 FOMBTHE O &
FTaEDIH, VML pH7 TRRTAREDN X 5 Th
Do Fr7 AR VAITIE TU, VM L I REETH %,
WiCMiESE, MEKS L O#FEC I HMENOELLE
BIZHALNB T EIZEALED BRSO,

m. Tuberactin @ IEEEAYHER

1) WLIs X OB

7y MRF B MmPERE, BERASHORRBBYE
4TBIEER L, TU BHRAES, #o5WTh
DBALERLHBIR X h, mEKE LU, B, FEE
DB/ EVBESFHERL, L EORETORESE
DAEOEIENZ EHER I D, MAREDEROT
FBREBWTLHFERLE 2B/ %Ic 50meg/ml A Eow
— 2 iR,

Yuc Rk d RIFC, SAMES 30 SERORSR
& 250 mcg/ml Ll EDfE%RIR Lo

<~y ZD P EERERERICS T, HRARES
FEOrs e 50meg/ml Ll LD v — 7 flile bow, 7
I kDl TOHFEXBD T,

2) ZHEHH

<~V ABINT v Mkt D LDy {ERFES AT,
3) WEEH

5y MzEFH 30 BREBGRRESOGERREY
K173, 400mg/kg Tit 6 HE X W (AEOFEELH
Yabtont, 200mglkg DT CIRBEE L KZEL L,
—7 VM EHPEIRK 2 iiRrT 2L {, 100 mg/kg T
REREL 2 7e DED S D, 400 mg/kg DFE, IE T F

.

Table 6. Results of Clinical Laboratory Tests
Sample ‘ Tuberactin | Viomycin Saline
Daily dose (mg/kg) | 400 200 | 400 200
RB (X 104/mm?) 557.6 612.0 544 550 461.0
WB /mm? 10, 000 7,200 12,270 14,700 7,100
HB (g/dl) 14.2 12.7 10.3 12.0 14.1
Ht (%) 43.3 34.4 32.3 42.4 49.4
Total blood sugar (mg/dl) 130 103 157 173 137
Total protein (g/dl) 7.37 7.82 10.75 11.70 9.34
Total cholesterol (mg/dl) 86.0 90.7 93.0 78.0 79.0
GOT (u) 69.7 54.7 45.7 37.0 43.0
GPT (u) 15.7 10.3 7.7 8.03 8.5
BSP (%) 0-2 0-2 0-2 0-2 0-2
PSP (%) 61.1 57.4 55.8 54.3 52.5

Rats treated for 30 days (I.M. injection)
RB : Red blood cells WB : White blood cells

HB : Hemoglobin

Ht : Haematokrit value (Sahli)
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Fig. 1. Growth Curves of Rats

Treated with Tuberactin
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Fig. 2. Growth Curves of Rats
Treated with Viomycin
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