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Alboverticillin and a similar substance B626-Y 2 are a water-soluble basic antibiotic of
peptide nature?. Triculamine is also a water-soluble basic antibiotic which can be classified
into a peptide antibiotic group because of its chemical properties?. O-carbamyl-d-serine
(OCDS) is a water-soluble amino acid antibiotic®. Preclinical evaluation of these streptomyces-
originated antibiotics was made in vitro and in vivo for a possibility that they might be effective
in the treatment of tuberculosis.

In vitro experiments were conducted using Kirchner semi-solid agar medium containing
horse serum in 10%. The medium was dispensed into test tubes in the amount of 5ml, into
which test antibiotic was added so that the concentrations may be ranged from 32 mcg/ml to
0.5 mcg/ml in two-fold dilutions. Test microorganisms were inoculated in the dose of 0.001 mg.
Reading of bacillary growth was made after 3 week incubation at 37°C and the minimum in-
hibitory concentration was recorded. H 37 Rv and its variant strains resistant to streptomycin,
kanamycin, viomycin, or to capreomycin, M.bovis (Ravenel), and M.avium (Kirchberg) were
used as test strains. Alboverticillin, B626-Y 2, and triculamine were proved to have a poten-
tiality to inhibit the growth of H 37 Rv in the concentration below 5mcg/ml. H 37 Rv substrains
resistant to viomycin, kanamycin, or to capreomycin were less sensitive to the activity of those
three antibiotics (Table 1 and 2). On the other hand, OCDS was not effective even in the
concentration of 200 mcg/ml.

In vivo experiments were conducted using male mice of dd strain weighing around 18 g
and guinea pigs weighing around 400 g. Therapeutic effect of B 626-Y 2 and triculamine was
evaluated by the comparison of % survival curves of the treated and untreated groups of mice
infected intravenously with 1 mg of H37 Rv or of Ravenel. These two antibiotics were admini-
stered intraperitoneally in the maximum 4 mg daily dose, for a given period starting from the
next day of infection. There was no indication of acute, subacute, or chronic toxicity of the
antibiotics at least during the experimental period. And, they could prolong the survival day
of those fatally-infected mice to some extent. However, as shown in Fig. 1 and 2, such ac-

* From Department of Tuberculosis, National Institute of Health, Kamiosaki-Chojamaru,
Shinagawa-ku, Tokyo, Japan.
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tivity was so poor in comparison with that of streptomycin, kanamycin, or of capreomycin.

It does not appear that this result can support exploratory clinical application of the antibiotics.
As for OCDS, animal experiments were conducted with the purpose to examine a possibility
that it might have a synergistic effect on cycloserine. Such synergistic effect was examined
by combined administration of both drugs (50 mg and 50 mg for a day) in experimental guinea

pig tuberculosis comparing with the cases of single administration of each drug in the dose of

100 mg.

weight, and tuberculous involvements in the lymphnodes, and viscera.

however, clearcut results were not obtained regarding such synergistic effect.

The comparison was made concerning spleen viable counts, lung viable counts, spleen

As shown in Table 3,

The same situa-

tion was true with the case of combined use of both antibiotics in experimental mouse tuber-

culosis (Table 4).
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Growth-Inhibitory Activity in Vitro of Alboverticillin and
Related Antibiotic B 626-Y 2 against M. Tuberculosis (H 37 Rv)

D 2on Lot X, 7-F7-% BHAR

M.B
R8T 2 SOFEICF ot b DT o

is (Ravenel), and M. Avium (Kirchberg)

Minimum inl(liﬁitoryl concentration
3 (e et ; mcg/ml)
5B, (LFERTERLEEATS ?:fe' :l:fo-exp Test strain 62672 fktlbolvl'er— Dihydro-
R o . ] bove I ~
LIREBET, 7 M. 607 2t sulfate |cin suifate
Alboverticillin B A7 CHli% L 8 3 1. Feb. -22-63 [H37Rv ( 32 %
Lot 4051-1 »% 4,600 mcg/mg,
5%, o » EImE L Sep. -13.-63 |H37Rv | 1
Lot 4051-C 1 2% 100 mcg/mg T2 !
Foo LEADT, BEIKEKECK L |H 37 Rv 1
- _R*
THRL LIV ORDERETHE H37Rv-CAM-R 2
- — - _R**
AT, 77, SM i Imegimi g & SeP I6G4HITRVEMR |18 :
MIC » LTZE LI B % R Lt | e ~
Ravenel 8 2
¥ 1o -8k Ravenel 2o h b0 Jik
WECK LTEDREHNTEL, 20 (ii1) (itdic1)
RRMEIZDTL & b EOREAL II‘:Z': II:V KM-R** 16 >§§ 12 12
Eehot, B Zmgiml ¥ 4 Sep. 2965 IR0 28 o
N N = - V= -
’C‘D(&%“ﬂi, \ ‘?'%L@ﬁf\ﬂ:;‘?bﬁkjll) Ravenel 4 32 >8 2
RIC %R & fehrotco F 7 Viomyein, Kirchberg 32 2 | >32 32
KM, CAM it o EHME I ‘
Note : Medium-----: Kirchner semi-solid agar containing horse serum in 10%

B626-Y 2, Alboverticillin ¥ }iC %
B WL 4EL50 2T LD
EXNEE Lch, ZoFEmELSM
BLTLRAKTH D, TLAMHERN
LA BRI,

T8 2: v v AERBZIECK T

Fig. 1.

Size of inoculum:--.-- 0.001 mg of the growth on Ogawa glycerol egg
slant. Reading of growth:----- After 3 week incubation

* Resistant to capreomycin
*** Resistant to viomycin

** Resistant to kanamycin

Preclinical Evaluation of B 626-Y 2 as a New
Antituberculous Antibiotic (Mouse survival test)

Capreomycin 2mg or isoniazid 0.5mg

0
5 B62%-Y2Z ORIHREGHD), 1T \\\
LR ORBREHERIC X OT, Albo- g - °B&6W4m
verticillin 7z\» L B 626-Y 2 D HiE ol \
I3 SM I RIE A\, Ui ol \'\,\ B626-Y2 2me
BHOBRICIIEY S BborEr 5|

>

Bz, 22T Table 10 Exp. g0l Treatment \ \\ .
3ic#i}s BE26-Y2Z LT, = o 30f \R
v ARBRRELIED HIRER % 770 20 mmmm %%mzi§§§‘
Joo 10EAWL 15 PR X h 72 % 6 B 10+ 1mg s
DEWEATL, V- PvEESR 0 5 10 15 20 25 30 35 T0days

FH o Ravenel # 0.55 mg (20 x 108
V.U) w AT —Hac BIERGL
oo BAFEHEBENBELYR M5
POWBEYHEB L, 5D 3 B i1x B626-Y21 AR
4mg, 2mg HBWME 1mg ¥ B 5 L, BY 28I
CAM 2mg % %\ i Isoniazid 0.5mg % # & L,
BERRNT 5B THAN, BREBIZBESERKE LI, K
BiraERig e LT, Fig. 1 @Rli, SBERX 17
BXbh 25 BehdTid e A LEREGRERLTLEY
FE-L, ff CAM, Isoniazid ¥R 37 A DHLH
R 100% DAFRY R Lico B626-Y 2 ¥R 33H3¥
RTZD2ODEBOMTADTE D, TORSETIG
LTS DEGDENRAORI. L LEDWThOK

in Table 1.

Infection days

Note : B 626-Y 2 antibiotic used here was the same sample as indicated in Exp. 3

4 37 HEOAEERR 15% UFTH> T, CAM 0
100% EFRC BT, L OBKMME &S T8
THZLEMTH D, 727 L B626-Y 2 DML
BbhaiERE, e &b o5+t Rz
B|BEINLHDR,

FF 3 : Triculamine D RBE NI E o, Atk 38
fIie2tc7 A r OB % Table 2 [BIE LTc, Ak
PHETIIZOEICE\T, W R LFRRER O BB
Thh, 2w Exp. 1 Oy v, FORERB 2 »
RIS 4 BECXOT 2 00 BFER SR, FO—
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HDBEHTEDZ EHiGhot, 5 LTHEEOHEA
tH v I AR B T o Exp. 2 1@ % T, Tricul-
amine © H37 Rv gkicxt32 MIC i, X LD 8 meg/
m/ X b 4mcg/ml & fx o fo, ¥ 7o H37Rv-SM-R,
H37Rv-KM-R, H37Rv-CAM-R =53 % REM %D
RESMOLThLEBELTARBELIE, ChbDH4EY
B & O Triculamine 3738 itk % b fo/g\ & &A%
b e Exp. 3wkt v S A REIWERAICSE
ENHDTHBH, FHEDOBATHITRY 0Lwxf
FHRELTT A MEEDE LI, R/ IAIREE Y
LA LT, FOEBBECET2HNEH ¥ R L
oo BRITF L v F —2FET 8meg/ml % MIC » L
oD L, /NI 3\ Tix 32 meg/ml ¢3 H37
Rv o BHE XML eh2t, DlIORE, MEC>

Table 2.

and M. Avium (Kirchberg)

Growth-Inhibitory Activity in Vitro of Triculamine
against M. Tuberculosis (H37Rv), M. Bovis (Ravenel),

B s B1F
VTS EDOFRABEC Bbiic, .

M 4 <y AERERIECK T 5 Triculamine O
BEIE (E&DR)e ERORBREAERIC L 2T,
Triculamine DHFFE NI R ) R PLEEHFIDBRIZE
TELDLEXLLNIDOT, 10 B 5FEOEHEHE
L, Zhb¥ —#ic H37Rv # 1mg (9x10°V.U.)
THIERRE LTEA X ) R L. 1 FIIFER
WBEEL L, B 4R Th SM1mg, KM 1mg,
Triculamine 4 mg 3 %\ 3 Triculamine 1mg % 1 H
BEEL LT 2 BRBEEYTR Ok, ARERREYHKE
L7 Fig. 213515 5 BOAHFRMBLHBE LD
ThAHH, FRFENBIIL 20 BXDFETLIXLD, 28
B 1 xR LA, chixt0 % ¥4 Fxkidice £
LT Triculamine 1mg, 4mg {&EBEDO 4 FHIFRIX,
CORFRIC 3 BOTHERL TUXEF
TeEy, mEELd 3COEFHN
bbho THBEDHRENI LD D,
FETABN b RE LT E YR

i Minimum in}(\ibito/ryl)
| _concentration (mcg/mi/) - -
d::t’e(péfn:;(p Test strain i777 - '77Dihtdeo—' EREOMMEAEIE LR LB
- J‘ Triculamine str:&?:txzcm 60 __73_ SM, KM 03;"31(&, ﬁ%
H37Rv 8 2 111002 A4 FF Lo
1. July-23-65 .
Ravenel 16 4 FH8 5: Cycloserine (CS) ¥ O-
H37Rv ‘ 4 2 Carbomyl-D-Serine (OCDS) ff m&
H 37 Rv-SM-R* i 4 >32 B rpeEr®ty b EREKEDBE
2. Dec.-16-65 H 37 Rv-KM-R** 8 8 %8B, Tanaka 5 k->T OCDS B
H 37 Rv-CAM-R*** ‘ 4 4 i3 B.subtilis < 13 5 REM LR
Kirchberg | >32 >32 A, CS o I LTHAE
, s e ELOC L ARBENERTRSR
3. April-10-66 H37Rv (>32) %%k (<6) too E# 6o H37Rv, Ravenel ¥ H

Note : Medium------ Kirchner semi-solid agar containing horse serum in 10%
Size of inoculum::-..- 0.001 mg of the growth on Ogawa glycerol egg slant

Reading of growth:------ After 3 week incubation

* Resistant to streptomycin
***+ Resistant to capreomycin
**#* The result in Ogawa glycerol egg slant

** Resistant to kanamycin

WicF v e F —EHEHFER T O KK
¥, OCDS 200 mcg/ml i L >THR
BHHREEELRT, ¥ CSeds
BIIERS & BB SR I o
7%, OCDS Dt X TH £ &
bRicDT, EALEY FTOEYER
{TIsDOt, 400 g FiEDO D ENL E
v PAB LR AEL, 1Bl REL 8

TEFoD 4B LI T o ShBE Y
— b E 11 AREDF 7 kA
0.0l mg % A\ T —Hic TR
TRE L, 1BHBICHEEYERBAL
o, ZDI 18 [EOREX b 4%
MAERCRATHRL, 70 3IERE
DORBREL Lico 8420 4 FHTF
HhZEh SM 10 mg, CS 100 mg, OCDS

Fig. 2. Preclinical Evaluation of Triculamine as a New
Antituberculous Antibiotic (Mouse survival test)
9
100 - 2
o | Streptomycin 1mg or
4 kanamycin 1 mg
80 |- 3\
70 | \
.
=60 Untreated\ 4
‘250 x
Z40 . .
v, <——Treatment—— ) \ Triculamine 1mg
230 F \ pamo e g
o0 \x Triculamine 4mg
10 g x
0 1 1 1 1 1 1 1
0 5 10 15 20 25 30

Infection days

Note : Triculamin used here was the same sample as indicated in Exp. 3

in Table 2.

|
35 40days

100 mg ¥ %\~ CS 50 mg, OCDS 50
mg DRRFREIC LD TEHBE LI, &K
ARSIEEBAYBRERRT A, B
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Table 3. Preclinical Evaluation of Combined Use of Cycloserine and
O-Carbamyl-D-Serine in Experimental Guinea Pig Tuberculosis

No. of animals for autopsy Therapeutic effect (mean)
Drug for
Exp. No. of Spl L
grggp aniomgls (It_)r;?;na%x;z) Pretreat- Treatmentir S vsvg}girtl Vﬁi%?: Vi:glge | TB*
ment 2 weeks ‘ 4 weeks (®) cg(t)x;t)s c((;;:;t)s index
Un-
4 1 0.64 | 155 V% 0
1 16 None 6 2.1 4.76 1.88 21
6 3.8 5.75 2.49 28
4 1.6 4.18 0.90 12
2 8 SM 10 mg

4 2.3 4.59 | 0.60 19
4 2.1 4.24 1.66 19

3 8 CS 100 mg ‘
| 4 2.5 4.89 1.50 21
4. 2.7 4.62 2.16 22

4 8 OCDS 100 mg ‘
; 4 2.5 5.23 0.60 27
5 8 CS 50 mg 4 1.7 3.70 1.85 15
OCDS 50 mg 4 2.2 5.08 1.0 23

Note : Treatment was started one week after infection with M. bovis (Ravenel) which was injected subcutaneously in

the dose of 0.01 mg.
* See the text.

FOBECRABOER LB L, KB Table 4. Preclinical Evaluation of Combined Use of Cycloserine
4BTEY LB AY LR L TERYE and O-Carbamyl-D-Serine in Experimental Mouse Tuberculosis
T Lfio gE)ZBO: 3 < %u&ﬁ%y:gg L Exp No. of Drug for Average spleen viable counts (log.)
; H treatment

i, BER, BIRRESR, FLT  SOUP| ™ | (Dalydos) | 0 | 1 | 2z | 3 | 4 | oo
BEEXHBEZE L, BEEDK 1 13 None 2.70 | 3.53 | 5.07 | 4.40 | 3.72 | 3.38
BEFTY vRBOEE L, MBS 2 10 KM 1mg 3.29 | 4.26 | 3.47 | 3.40 | 3.53
BWREY ()R TEERTS, oh 3 10 CS 5mg 3.57 | 4.69 | 4.57 | 4.47 | 3.15
FTORED HL D, EOFFAOF 4 | 10 (ﬁ%é;?ﬁg 3.42 4%!4&{&@ 3. 49
# 4> T Index ¥ L7-, BT Table ! I

3R Lo &5 LI REIFARER L
SM #E5RE L RRE LTRARICEE
5L, CS 100mg, OCDS 100 mg DX EREL b
b, MELXF AL 1L7100mg HEFHEDEIS Pl &
L 2BERWT, RPBMHEIEIhB X5 THBEH, 20
BEOEREH L HROBEXERT 57 01X, OCDS
OFI Rl % BB ZHET 512 L OB TR,

F /& 6 : Cycloserine (CS) ¢ O-Carbamyl-D-serine
(OCDS) $tH X 5 ~ v A EREKIEDBEER, 43 T
D~y A% 13, 10, 10, 10 L 4L LT, Thbd%
Ravenel ¥k 5x103mg T —#ITHERYL, 13 €D
HOZO5 b 3mMEEHR LT, BMrERWE L, £
hzFh KM 1mg, CS 5mg, % % \ix CS 2.5mg,
OCDS 2.5mg Dt ARG #1Te2le BET BETE
EHAMEL, ZOM1IERICEIFL D 22 ROHIKR
L, BORREROERLERERCIOTSAETE
sk Ui, BigL Table 4 2R Lico KM 1 mg ARz
HogEsoEmy 3 5 BEM I LD, OB Clixg
L oERRLRILIDI,

+8§ 7 : Neomycin (NM) &5 % 6§t L Cy-

Note : Treatment was started the next day of infection with 5x10-3mg of
M. bovis (Ravenel).

Table 5. Oral Administration of Neomycin in
Combination with Cycloserine Treatment
in Experimental Mouse Tuberculosis

Average spleen viable

Exp. No_. of tlx?g:gmfeorft counts (log.)
group | mice | (paiiy dose) 1] 2| i

1 10 None 3.04 4.74 3.85

2 10 NM 3.20 4.83 4.42

3 10 CS 5mg 3.04 4.43 4.23

NM
4 10 CS 5mg 3.95 4.83 4.28

Note : Treatment was started the next day of intraven-
ous infection with 30x103 viable units of H 37 Rv.

closerine (CS) 1T k % = v A EREIED G FER,

R EORRMREBD LRI L, HERT CS D
FHRYEBRTHI LIS HBETELOHELMR LT
5970, ZO—o0 FHEL LTADHELRERY, Tty
D% d-alanine o g A5 zha CS ofiE
NCHEHT 5 2 BRI NY, £ d-alanine (2f5H
MEC L OTERINTRIREN D & LA ATHEME L LT
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|EI NI, FELIX NM oEnHEiCI>T B
HOMBEB LY cBE&D CSORBEHRE X RF L
7o 10 EF o4 PO~y A F L, H37Rv 3x108
V.U. 2 B T—RCBERR Lico BAX D Table 5
CabhB X3, 1HYIEARANBHELL, &Y 3R
% NM, CS, 1,53 NM, CS $fB#H 5L Lo
NM #5432 10 Eo<=v 2w L, —H 50cc DX
NMSOmg #%#MLTEH5x, chiEBHTHE L, 18
CLRARELD BTEOBYEEAT, TORMBRRER
DOYEEY EREREC IOTER LT IBR\ DR,
Table 5 CHHNBZ L, WThOBECKEWTHHE
BRI A DNRILhDN,

% ®

Alboverticillin, B626-Y 2, Triculamine (=B L T
RERHCEN IR, TOFERENREINICREN
fliDdDE2ONT, TOLRKRETILENLDH, Pk
rdzhEco Lot iz onTit, BEKNERE~DER
PERET IR ELORFIB ORI DN, L LEND
RBERNTIOREDORBMILBRNLD, LrdbEk
OLIWHENEL, TORRAECEVTSHZ LD
TERLHDTH B, LERDOTINLDHEDILEN
Btk 2 M ERE R BEIC LT S ik, HEUo
CAM %,5\% SM OoFZH L R LTELT, §%D
EHWEERCETS > 2 L ETHB, CS-0CDS
BRTENELEY b, TV ATHETE LWL 2D,
FORHEXIIIULD LD TFHEINCH, HEELS LR
B ) feot, Table 3 wisid 5 CS-OCDS ftf 2 BB D
B, BT SMIGEWERTHA I M, Thoi4B
AT b L BRI AR L 705 Lvbh RBREMHT
R 1BTTCRBELXHBRLTE Y, EOFAL&HD
TeDIBFICEBINTWBDT, BREPEEBI O
BREEECH LTI, SR ETETHETELWTH
55, CS A=v A, TLEY ODEREBECIHEY
ROk, BRAECI>TARIh, BEOME
fRIc B D3k F 5 d-alanine OHEHFA X B LD L3
BT 5EELHHMNY, Thicx LTHIR CS BEFI
X hpiedie T E¥in W5 KR dHoT, #h
Boxhtens, P LI NMERWLEELOER

K mae2s £15

TiX CS OREBRERIND T Lixieh 27
] &

KESHEEEME =7 % 4 ¥ #i 4 4 & Alboverticillin,
B626-Y2 35 X0t Triculamine o#iisiittic 2 \» T
H1Lto FRERF L e F —LHEHIRKICI\T 5Smeg
/ml LLF¢ H37Rv OREXMIEL S 2EEL D b,
¥l v AEBRERIEC S LTEEYRTZ 2724,
FOEFEARYEREE LD, LhrLEthTh CAM,
KM r BB LT, TOBEBHRIIZI1CEY, BRE
BEADORBYHBHCEXRT AR EORETIL I » o
#-o O-Carbamyl-D-Serine &2\~ Tix, CS & @ BtH
HEPELT, TALEY b, vV ADOERERECH
Wi, +ARBRERICI»IbLLT, BRXBLIHE
BTRERSHELBL LIXTERID,

ZDERIZE W T{ER¥ 5 Alboverticillin, B 626-
Y2 HHE, ERETHA>FHBRELL VS5,
Triculamin 3 FORBETCHIBEHLABLI V45
Xt O-Carbamyl-D-Serine |ZBR/ARIEL X b RHt%
20, ERFAECEALTIBRELI YR ADIHFY
Fitt, BERbBRYY, ThHOHARHEFELYRL
o,

X [y
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