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It is the purpese of this study to compare the antituberculous activity of Viomycin (VM)
with that of Tuberactinomycin (TUM) by basic experiments.

Antituberculous activity in vitro was measured by Dubos semiliquid agar media and 1% Oga-
wa media and the inoculated size of bacilli was 0.01 mg to each media and the determination was
carried out at 3 weeks for Dubos semiliquid media and 4 to 6 weeks for 1 9% Ogawa media.

Forty mice of d-d strain were divided into four groups. Each mouse was inoculated into
the tail vein 0.2 ml of bacillary suspension (viable unit 1.4x108) cultured for 12 days in Dubos
liquid media. Mice of three groups were treated by VM, TUM, or KM for three weeks from next
day after the challenge.

The extent of development for resistant bacilli in vitro was measured by step by step
method, using Hs7Rv strain and Dubos albumin liquid media.

Additive effect of VM or TUM-N to RFP was examined by Hs;Rv strain and Dubos liquid
media.

Resistance level of KM, CPM, LVM, CPM and SM for TUM-N and VM resistant bacilli,
made by the above mentioned method was measured on Dubos albumin liquid media.

Results of these experiments were as follows.

1) MIC of TUM or VM for VM sensitive bacilli was below 5 mcg/ml on Dubos semiliquid
agar media and 20 to 40 mcg/ml on 1 % Oagwa media, and both drugs showed same antitubercu-
Tous activity. Although antituberculous activity in vitro of VM or TUM-N for KM 100 mcg/ml
resistant bacilli was the same to that of KM sensitive bacilli, the MIC of TUM for one strain
with VM 100 mcg/m! resistant bacilli was 100 mcg/ml.

2) Therapeutic effects for experimental tuberculosis of mice were evaluated by survival time
and the index of 1/specific lung weight. Two mg of VM and TUM per mouse and 1mg of KM
were injected for three weeks six times weekly subcutaneously. The therapeutic effects of these
three drugs were almost the same,

3) The grade of resistance of Ha:Rv strain for EB reached to 5 mcg/ml at five series in the

case of EB alone while it raised to 5mcg/m/ at nine series in the case of addition of 1 mg dose

* From the Department of Internal Medicine, School of Medicine, Keio University, 35, Shina-
nomachi, Shinjukuku, Tokyo 160 Japan.
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of TUM or VM to EB.

4) The grade of resistance for RFP developed to 20 mcg/m! at seven series and 250 mcg/m/
at ten series in the case of RFP alone. Although the addition of 0.2 mg dose of VM or TUM-N
and 1mg dose of VM did not show the inhibitory effect for development of RFP resistance, the
grade of resistance for RFP remained at 0.1 mcg/m!/ at seven series and raised to 10 mcg/ml at
ten series in the case of 1 mg dose of TUM-N.

5) The grade of resistance for TUM or TUM-N reached to 100 mcg/ml at seven series in
the case of each drug alone, however the resistance for VM did not exceed 50 mcg/ml even at
nine series in the case of VM alone.

6) MIC of RFP was 0.012mcg/m! in the experiment of additive effect of TUM-N or VM to-
RFP, and the concentration of each drug to strengthen the MIC of RFP to 0.006 mcg/ml was
0.6 mcg/m! for TUM-N and 2.5 mcg/ml for VM.

7) The resistance level of KM, LVM and VM for TUM-N 100 mcg/m! resistant bacilli was
100 mcg/m! complete resistance for all drugs and those for VM 50 mcg/ml resistant bacilli were
25 mcg/ml incomplete resistance for KM, 100 mcg/ml incomplete resistance for LVM, 50 mcg/m/
complete resistance for TUM. The resistance level of SM and CPM for TUM-N 200 mcg/m/
resistant bacilli was 2.5 mcg/m/ sensitive and 100 mcg/m/ incomplete resistance, respectively, and
that for VM 50 mcg/m! resistant bacilli was 2.5 mecg/ml incomplete resistance for SM and 100
mcg/ml incomplete resistance for CPM, respectively,

In summary, antituberculous activity in vitro and therapeutic effects for experimental tuber-
culosis of mice of VM were equal to those of TUM, and it was revealed that both drugs showed
complete cross resistance. The inhibitory effect of VM for development of EB resistant bacilli
was equal to that of TUM-N, and the inhibitory effect of RFP resistance of TUM-N was superior
to that of VM. Additive effect of TUM-N to RFP was superior to that of VM, and this might
explain the superior inhibitory effect of TUM-N to VM for development of RFP resistant bacilli
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Viomycin (VM) % 19504 Park & Davis LU0
Pfeizer #1iz X > TRIFHZFEFK S, Streptomyces flor-
idae, Streptomyces puniceus t V) FNFhEA S hi:
PRBEETHY, T TIIULERShZoiRIEL L
TOMELFHE S TV 30D,

—5 Tuberactinomycin (TUM) ;1 1968 45k H &12 &
Y R & h?, Streptomyces griseoverticillatus var tub-
eracticus (B-386) IC X VAE S h K ETH S
23, FD% B-386 NZEREE N6-130 #kk v Tuberacti-
nomycin-N (TUM-N) pi4E S h, TUM-N (3 TUM
IZH U THER D L o THZIFRTRERE TH S
LERTV 90,

TUM-N 44Tz BRERFD, EFIID, 5 2L
OFEFEFFFEIC &Y PUREHESE L U T DERRAME(E L 37 &
hTvd,

TUM %%z TUM-N (3 VM Fifloskyath ik 3
WRTE2A4 FWETH Y, VM L X[ it 2 R+ 2 LA

HEE N T390,

VM & 5\ TUM (ot & o=z KM,
CPM (4t L7 v, KM FtE: VM, TUM 2k
HTH 20T OEANIEENIC KM (ZfitfE e o
TERICERE RS Z EAHCDND, Lo THA
AL LT EB, RFP Ml S h A BAMNE L ELD
W%, —7J EB, RFP 34 f1, BUERA LY LY VM,
TUM T LT W F S ETH D, LD
T VM, TUM v+ h3i, EB % 3y RFP ottt
LHRBECRAERAT 2R+ 52 LI EEARE
Thb,

FZ Thhbiui VM, TUM oRBENIEH, <
U 2 EBRIERRIE IS+ 5 94 E, RFP, EB 0R&
BT LA x5 1L 40 B, RFP & 0o RBEAGE
RERREERNT AL L LITRBERNICTIERL 2
VM, TUM-N oOfittEREE O o Hirs s oHE /17
EDEREIT OO TEORMBERET 5,
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1) REENTEH: BT 1%/ B s & s
Dubos-Albumin $FHEHFEREEMAFEH L, HREKT
=R HoRv BRSNS H L ) FiE OB 5 B
% 1% /N1 BEHUZ #E L Dubos frfksgitiz 2 fRik L T
FKEHEE (BT 1018) 12T Img/ml (IZFEI L # D 10
BRERIEE 0.1ml ZHMITHEREL 72, HIE I RRENE
WO % 38, NI T 4 ~ 6 B2 T,
HRFERIREE 1T Dubos 2j8hHE% i Tix 100, 20, 10,
5mcg/ml (Ha7Rv Bk Tix 10, 5, 2.5, 1.25 meg/ml) %
Zvix 100, 50, 25, 12.5, 6.25, 3.125, 1.56 mcg/m!
(Hs:Rv ¥k Tix 5, 2.5, 1.25, 0.6, 0.3 mcg/ml), 1%/
FEHTiE 400, 80, 40, 20, 10 meg/ml (Ha7Rv #: Tl 40,
20, 10, 5, 2.5mcg/ml) T¥Hh 5,

2) U AEBRMEMIEICH T 5RFIR: <7 &L
dd Fvv 20, KEISeREEERAL, Kt a
I BR(FBHEREPT L D 535) % Dubos fifks#hiz 0.1 mg
BREL-12 A%y 0.2ml ~ v 2RSIRIZEZ 5+
AT LIZXVIToM, 0.2ml bFOEIT 1.4X108 =2 T
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b5, EFHTEGE H 3BT, Wtz 78 E TAEFE
By AR TRTBEHBRL TV e E L AL 2,

3) RBERNEAIMHE LA FES: H5iid Dubos ks
#h, #RET HoRv kA AL, FEAD 5 VITER
BRIz X5 MIC #EL, RHBIEIZET T SHKE
FEHZEH L i 1AL TR DB L FF
# (10~14 B) (ZELBEE O\ B3 2 B % FE
L, #h ok MIC #FBNIE T AFEZ# VIR
Vb BRI X o7,

1) REREANOERZNE: 55t Dubos-Albumin iz {4
BEHb, Mk HeRv BREHER L 72,

£ B R M

1) RBEPIE S Dubos-Albumin ifEHFRH,
1, 1%tz 33 2 TUM #2500z VM 0RE&
BWNFE AL Table 1 0L THB, THbL VM
Btk TUM, VM o MIC (3 Dubos dFhisic
T+ T Smeg/ml LLFTH Y, 19%/NIHEHTix 20~
40mcg/m! THEROFE T2 IRE TH O,

¥7- HyRv BEicxt+% TUM » TUM-N (N6-130-

Table 1. Antituberculous Activity in vitro of Various Drugs

Strain No. |

J TUM

Medium KM CPM | LVM = VM
1 | Dubos semiliquid agar “ 0.6~ 1.25 2.5 | 2.5~ 2.5~
HeRv 8 19, Ogawa o) @y (o) (20)
| | ,
,  Dubos semiliquid agar  ~100 0 20 5~ 2.5~
' 1% Ogawa - (~400) ? (1000 | (20) (20)
3 Dubos semiliquid agar ‘ 5 1.25~ 2.5 5~ 5~
1% Ogawa (80) (80) (40) (40)
4 Dubos semiliquid agar 10 1.25~ 1.25 5~ S5~
1% Ogawa (~400) i (40) | (40) (40)
5 Dubos semiliquid agar 100 2.5 2.5 | 5~ 5~
19¢ Ogawa (~400) (R0) (40 (40
6 Dubos semiliquid agar 10 2.5 1.25~ 5~ 5~
| 1% Ogawa (80) (40) (40) (40)
| {
7 Dubos semiliquid agar E ~100 10 20 5~ 5~
1% Ogawa | (~400) (400) (40) (20)
8 Dubos semiliquid agar ‘ ~100 10 20 S5~ 5~
1% Ogawa | (~400) (400) (20) (20)
9 | Dubos semiliquid agar | ~100 12.5 | 6.25 6.25
| 19 Ogawa | (~400) | (~400) (40) (20)
i |
10 Dubos semiliquid agar i 12.5 6.25 6.25 12.5
1 Dubos semiliquid agar | 50 | ~100 ~100  ~100
12 Dubos semiliquid agar = 1.56~ = 3.12 6.25 6.25
13 Dubos semiliquid agar 3.12 | 1.56

6.25
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Fig.1. Survival Rate of Tuberculous Mice Treated by VM and TUM
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1) ® Dubos ikt 3313 5 MIC i3vFhi 2.5
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KM 100 meg/ml DL F Ot i B TR L 72
BETIX 4 BRTEL 7223, Zh 6 ofikkicxt LT VM, TUM
B L HEEREE S hiz poreas VM 100 meg/
ml Lt 181X TUM 24, 100 meg/ml LL o
MIC #3&L7z(No.11 ),

% 7z routine @ 1% /N85I X 5 RIEEEIC X BT
REIZT VM 100 meg/m! (R 2LmttEOkiE # SR L
7= 3 ¥k (No. 6, 10, 11) i VM o HORBERL -
BHRIZ 1L TH DT,

IRAN & O A BT Fe U T 1%/ 1185 T T
HOBWEE ElFH, ZOREEALOBREIHER L b
[Fl%TH T,

2) = U RAERAIFEREAE (X B IEPON S TRIREH
BiZ=v2ico&% VM, TUM iz 2mg, KM I 1mg
Th b, Fig.l 0Tk { RPELE~ 7 A LRYA% 21
HX V26 HBETORIZTRTEEL, EIEETIIRSR
48HETIC VM BT, KMBE T4, TUMB TS

Fig.2. y/Specific Lung Weight
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PCAZETL 72,

BEEIRCH—R VM 2+ h T 5HHAzRS
NN, EREIZIY ROV kEERITT 5 L Fig.2
DL ¢ KM 39.0~52.3 (FE4y 48.7), VM 43.3~56.9
(F#g 48.2), TUM 46.8~56.0 (¥ 49.8) T3IBEL
bRISOEY R 72,

3) EB oRGEAMm: ERICRIE+TE L3R EB
BB OMHEREIX 5 {42 T 5meg/ml, 84T 20 mcg
/ml iz FRLU7, —F TUM %543 VM % 1.0 meg
/ml T 5Bk EB ofittEREIL 5 KT 2.5 meg/ml,
5meg/m! T EB offitt: ERE A RITFHTIEAR A
7= (Table 2),

4) RFP oRBENMME L Hic % F+ VM, TUM-N
DOFIEZNE: RFP BB 0 RBREN Tt BRI 71
12T 20 meg/ml, 10 42T 250 meg/ml (2L T2, —
% TUM-N, VM # 0.2 mcg/ml {Fhig % B 5T
VM % 1.0mcg/ml Fhne 5B512i% RFP ofits k&
ML AT A S A0 2 h, TUM-N % 1.0
meg/ml FANE SR 121z RFP ot 7 44T 0.1,
10T 10meg/m! T Y RFP ORBEAMME LA+
PRIk B 6472 (Table 3),

5) VM, TUM, TUM-N oREEARitM: LR: VM
B opEomitE - F i3 55 1 %8 (Table 2) TR6KT
50 meg/ml {ZEL 723 9T 50 meg/ml iz ¥ D,
% 2 325k (Table 3) THLREIBRD A F — v BRL 7,

—FHE1EBRCBIF 5 TUM 36 48T 25 meg/ml,
74%T 100 meg/ml 25 L, %2 £5% D TUM-N i34

Table 2. Inhibitory Effect of TUM and VM for
Development of RFP Resistance Bacilli

\T\S_erie | l
. 12345 6|7 819
Drugs [ | | . ]
EB 0.6 0.6 1.250.6 |5 5 10 20 |20
EB+TUM 0.6 |;0.6 0606255 25255
EB+VM 0.3 0.3 0.3 0.3 2.5 2.5 2.5 5 |5
TUM 11.2531.251.25.1.25‘ 0.6 2.5100 100 100
VM ~1'25i1'251'251”’5 l~1050 25 25 [50
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KT 50 meg/ml, 7 12T 100 meg/ml {Z3EL 7=,

F7bb TUM & 3\ i3 TUM-N Kl ops o steais
AWt E LT VM Il L TEEISET 2 v\ ) 5,

6) fER¥HNZ X 5 RFP ittt FH 388 RFP 0.003
mcg/ml % & Dubos-Albumin j{&#s#1iz HsiRv %
BIECOHRAKAEE & AR L, Wt Lo ES
BEtL 7223 0.06 meg/ml LU RFP ot o %IH
JH OO,
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FoH 2 ERICH\VT VM, TUM 2 7nL THEC L
7o VM, TUM ottt xR L 20030 Lt |-
HAEgpEpolk,

7) RFENPEAZNE: RFP o RBECBF 5 T
UM-N, VM oz x4 5 L Table 4 7L <,
2 B¥)E T RFP o MIC # 0.006 mcg/ml (24 7% 7=
i3 TUM-N O fMEE R 0.6 meg/ml TH Y,
VM (1 2.5mcg/ml ThHo7-,

Table 3. Inhibitory Effect of TUM-N and VM for Development of RFP Resistance Bacilli

Series |

Drugs T 2 3 4 5 | 6 7 8 9 10
RFP 0.0125 | 0.0125 | 0.0125 | 0.1 | ~0.06 | 0.0125 20 f 100 100~ | 250
RFP+TUM-N1.0 | 0.006 | 0.003 \ 0.0125 | 0.0125 | 0.06 0.05 = 0.1 | 0.1 0.1 10
RFP+TUM-N0.2 | 0.006 | 0.003  0.0125 | 0.0125 10 5~ | 100 100 100 230
RFP+VM 1.0 1 0.006 | 0.003 ‘ 0.025 | 0.0125| 1.0 |5~ | 100 ‘ 100 100 | 100
RFP+VM 0.2 0.003 | 0.003 0.025 | 0.0125 0.06 5~ | 100 | 100 100 100
TUM-N 25 5.0 ;10 50 50 25 1100 1 100 100~ | 200
VM 2.5 |5.o 10 25 25 50 50 30 50 50
Table 4. Additive Effect of TUM-N and VM for Antituberculous Activity of RFP
TUM VM

TUM R\F‘P 0  0.0008 ) 0.0015 0.003  0.006 VM‘\~\~EFP\ 0 0.0008 0.0015 0.003 | 0.006
o |+ o+ o+ 4 + |+ +
0.6 | + + o+ o+ - 0.6 | + + + o+ +
1.25 ‘ + | o+ o+ o+ - 1.2+ |+ |+ + +
2.5 + + x| - - 2.5 + | o+ | * -
5 ‘ - ‘ —_ - - 5 - - - - -

Measured at 2 weeks

Table 5. Additive Effect of TUM-N and VM for Antituberculous Activity of RFP

TUM-N VM
TUM R\F_P} 0  0.0008 0.0015 [ 0.003 | 0.006 vy RFPj 0 { 0.0008 0.0015 0.003  0.006
0 N I o+ |+ 0 4 + o+ + +
0.6 | + ‘ + o+ L+ o+ 0.6 | + - + + +
1.2 | + | 4+ + 4+ + 1.25 | + + |+ + +
2.5+ + + | = - 2.5 + |+ |+ + +
5 + % S T 5 = | = | = - -

|

Measured at 3 weeks

Table 6. Cross Resistance between TUM, VM and Another Antituberculous Drugs
- " mcg/ml | T
Drugs 100 50 ‘ %5 12,5 6.25 K
Bacilli - | a
Ton KM R
100 R LVM +ﬁ+ S
VM s S S
KM - -l x4
VMR LVM | = o x| o
. TUM -+ o+ o+
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LIeni > THERBEIZBIT 5 RFP ofEHICKIES
BFEE TUM-N 25<Ch TV 300D B,

8) TUM-N, VM » KM, LVM, CPM, SM } 0%
Xtt: Table 3 o=k < I{ERIL 7= TUM-N 100 mcg
/ml TR 7R 5002 VM 50 meg/mi ittt OFE &4 FiiE
HEORREPHE % Dubos ikfksEHZ B\ T 3t
L7z,

TUM 100 meg/ml figtk B o it 4 12 KM, LVM,
VM v i, 100 meg/ml TEH-o7-p5, VM 50 meg/ml
Mt IE KM 25 554, LVM 100 524, TUM 50
meg/ml R5ELME T & 72 (Table 6),

72 SM, CPM 0 REEAHTE 113 TUM 200 meg
/ml TR L TE R Fh 2.5 meg/ml FKLLF, 100
meg/ml R5ELT H Y, VM 50 meg/ml b izxt L
Tix SM 2.5 mcg/ml 5%, CPM 100mcg/ml AR5
EDEEZRL T,

E ES

TUM-N, VM nREENTE D 2 LHREE e 1%
IS TRIE L 7ol A2 5 &, /MG T HaRv
BRlzXt 33 MIC 1% 19 /M1 H# T 25 meg/ml, Kirchner
FFHEIH T 4 meg/ml THER L VT HOEHTY
FEEDEZRL, BT 1%/ # Tk TUM-N
D Fffiik Kirchner fiEMAERE#ICHEL TIERBEE T
1/10, BBETIX 1/7 BECZRH T I LZR LT
%, ¥7- TUM-N O#EE Iz +5 MIC i1ik{ksE
5 \VITIFINFERE: #r TI12i3E 2.5~5meg/ml THh
2L, 1%/0#EH T2 TUM-N $ X 08 VM kil
BEMOHMIN BRIz L T, TUM-N 25 meg/ml
TIXHIFE 6 38 T 28 BEH 27 BRSHEF & ok L, 50 meg/
m/, 100 meg/ml THLZNFN 168K, 4 BRIRA BHD
HE2®D, VM L FRILEREZRLIZLBEL T3
10, F7-HF 5 L VM, TUM KEREKRTIZ 1%/
#z4 ¢ TUM-N 50 meg/m!, VM 100 mcg/m! Tid5
LEERE R E LTV B,

bhbhOHE T2 VM REEEIC* LT, Dubos ¥
FEEHTo TUM, VM @ MIC iz v¥hd 2.5~5
mecg/ml UTFTHY, 1% /I TIE 20~40 meg/ml
<, TUM, VM OHENTIZESE LWVEEZRLTS,

EROFHEICH L TLEBRED, /JEoY i VM &
TUM ZiziFZ L HRERT L LT 328, SEOE
BT, VM, TUM 2ZhFhvvRiZ>& 2mg &5
L-BEoRMImER%EO%EL 7~ L, KM 1mg &5
ORELFRI%ETHDHZ LEEDI,

TUM-N & VM % 5\ 3 CPM L ZX A HF T 5
L ERY, BEREIZLASR TV 90D, bh
PHROBREL A -BENMHHRD S B VM FitEkid 1 4]
OB THBH TUMIZ L ZLMETH 27, Ll s

B $H50% H10%

5 KM 100 meg/ml LA MIC #EL7Z5BRICHL
Tit VM & TUM tixv$hdb KM BiEkk L R% 0
HEAE R,

% 7= routine DFMRET VM 100 meg/ml 524
ittt Tdh 27 3H Dubos pfiBhE # Iz T VM itk
RRLEEKRE 1 BEOBTH O,

AW, EFEOF VM RERSEOHE T 100 meg
/ml RS RIEOFETHIILEREL TV 3
2, VM OftERERB L HE T 5BRICHET & TH
HLEZOND,

REXENIC TERL & 7z TUM 100 meg/m! itk
VM, KM, LVM izt L TELafiMERL, VM 50
mcg/m! fitkkE iz TUM &5/ KM, LVM L3RR
ek RTZ LB bh,

TUM-N, VM 13 KM EREZOERICRESHh 3
LHREHTHY, Tk REMNIFER, SEER
Finigv-oT EB, RFP 2 ¥ O ZREDP T LR LE
REptRABRET B ENEE L, LeA>T VM, T
UM-N % ¥ o##ips EB, RFP ofittd: 8 25+ 3
PENIERLEELRETD 5,

WRMAEIZ X 5 EB ofittt E&% 74 T10 meg/ml
iZERAL, TUM %5z VM # 1.0 mcg/ml FiNL
=iz vh i EB ofiftEix 2.5meg/ml 2k ¥¥
77s

—7J RFP ofitt LR D% — i3 EB L £ Y 8%
T 100 meg/m! OFEIZEL, TUM-N, VM % 0.2
meg/ml FAMLPEA 6T VM % 1.0 meg/m! #&hn
L 7zB%icix RFP Bl & @D <% — %557 L, RFP D
RA|FTAMHE LA E LT 3EMIIE Ao no0
23, TUM 1.0 meg/m! A4 38521 RFP ot E
FIIPLIE S M B EAHED bhlc, Lzai>T RFP 0
T E R RIFT5 81 TUM-N 8 VM izl L3 <¢h
T35 3,

%7- RFP 0ERBEIZRIT 5 VM, TUM-N 0E
%%k TUM-N 2 VM I L3R H Th BEMAH S
hic,

L 7223>T RFP offittk EFizx L T TUM-N 23 VM
WH LT SRl E R L 72 Z Lix, RFP L ot
B2 TUM-N 28 VM [zl L Th B0 TH 5 L
Exbhbd,

LLBALEROIIELVE Y NOBEEIZH LT
VM+RFP {3 TUM-N+RFP }R&EoEE R+ L
EHELTV39,

TUM-N, VM Zh Z B OB o0 REE Nt EE
2 TUM-N » VM 2L X Y mEEmHEIcE S+ 5 2 L
DFRD NI, FFORMED TIXEEERMIZS VM ik
TUM (e UBEmMEC 2 DEEC-C L 2RLTHY, &
DRIZBVTH TUM-N L VM p 3Rk sMkEFL
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TUBEVLD B,
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VM & TUM %522 TUM-N Lidksd TH Lo
BEZHET IRV AT I A FREHTH 5, WA
W TEBRIFTIE 2T o TIROFE RSB b,

1) 1%/)1#EHb, Dubos @) KEHIIZ 3517 5
Ha:Rv #, BEHFEEERKI ST 2 RBENEHEm
THELRETHY, WEFhoEAL KM mitkd it
L CRIMBENOBEZIH SN H o 7228, VM ftEE
izl Tix TUM o3/ VM %29 L iz,

2) = v 2 EBRAVFEZAE 23 L CmERAI O BURE R E R
THEASETHY KM 0 12 REFES 0D FE 2T L
77o

3) EB o EE PIMmHE L H- 2k U TlHERNITIZER
EOFCGR R L 72A RFP ot bRk L T
TUM-N 7 VM [l L 5T\ 7z,

VM, TUM-N Z i Z g ofiftE: 543 TUM-N 33
VM B L X DV EREEITET 5 2 LB b,

4) RFP OSEFR#EIZ B 2 5Eix TUM-N 23
VM (2l L0 E &2 T,

5) REEAmME LR ZX > TH S vz TUM 100
meg/ml FttEE 3 KM, LVM, TUM, CPM |zl T
100 meg/ml 5E2MHEZ R L, VM 50 meg/ml it ix
KM 25 meg/m! R524, LVM 50 meg/ml 524, VM
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50 meg/ml 584z, CPM 100 meg/ml A58 O % 7+ L

Fe
/-0

—EDOAREFICFE L TRAERTR O ZHH+ I Lo-
%ipol, TIIIEEYERT S,

ARLOBESIIE 45 [, 450 [0 AAFERRF &2
EL,
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