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EFFECTS OF STREPTOMYCIN-RESISTANCE OF MYCOBACTERIUM
TUBERCULOSIS ON INDUCTION RATE OF RESISTANCE TO
KANAMYCIN, VIOMYCIN AND CAPREOMYCIN AND
ON CROSS-RESISTANCE AMONG THESE DRUGS*

Akira NAGATA, Minami MASE, Masahiko YAMAMOTO
and Hiroo NAKAMURA

(Received for publication February 25, 1969)

Induction rate of resistance to kanamycin (KM), viomycin (VM) and capreomycin (CPM)
and cross-resistance among these drugs were studied in tubercle bacilli.

A streptomycin (SM)-sensitive strain of HyRv and the SM-resistant strain isolated as
one step mutant of the former were employed in the present study.

Increasing degrees of resistance to KM, VM and CPM were induced by succesive culture
of above strains in the 19 Ogawa’s egg media containing an increasing amount of each drug.

1) Induction rate of resistance to KM, VM and CPM was much higher in the SM-resistant
strain than in the SM-sensitive strain.

2) In both SM-sensitive strain and SM-resistant strain, there were complete cross-resistance
between VM and CPM, and partial cross-resistance between KM and VM, as well as between
KM and CPM.

3) In both SM-sensitive strain and SM-resistant strain, the increase of resistance to KM,

VM and CPM was always associated with the increasing resistance to SM.
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WAL SMHEAERIA TV SRR IZ—FKL
TS HAMSHB T TSMMHEKRI DB R L 2245
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* From Aichi Prefectural Hospital, Kake-machi, Okazaki-shi, Aichi-ken 444 Japan.
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THRES Rt SM Fit:gky AV, KM, VM, CPM o %
SRR, KA RY: (BT BicohTHE
HWORKSHRELMRT5) L ity E A2 L
8, Mk ERAER L SM itttk Miic 2035, 5 b, ¥
72 KM, VM, CPM ozt L 5 ChH B h, Fich
CLTBs i KM, VM, CPM o & fittkdkix, 12U
AL TP SM it B d R 2= LTV B vk e
Lt ®

RMMEG L VUHE

T B

ARG HyRv Bk (LUF SM-S k) sXUthX
) one step TH M X hf: SM 10meg/m! ftthik (L)
T SM-R #) ©, w¥h { BuMem+imee, ¥
HEHEMEL O FEIhILDTH B,
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1% Mgy Ay, ERTRERERNCEML, F
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SM : dihydrostreptomycin sulfate (FBi5F)

KM : kanamycin sulfate (B§4)

VM : viomycin sulfate (Parke Davis)

CPM : capreomycin sulfate (Eli Lilly)

BRI UEEEE

1% /MR 4 BEER LCEY T 7 AEA =
ARvitk b, 10% Tween 80 BER1ME ML, h
ICRERN K ML, FRE L D ERYFRL, 1,500

Table 1.

B Wae MeR

(455 LR L L, 20 Ly WA ILBL T, 3E
Img/m/ OREOWHELIEFRL, WicZ h X b 107
mg/ml DWHL(ER, EDRDE DO D 0.1ml 2%
MK M L tzo LichioT 107" mg, 107* mg 4
O LM B, ChicMEYEL, MIIBAKE
META KPS X S, SHERED LR
TLORYGOTTLRICELKRL, 4 AP I HEL
1ze

e

10°mg LWOPBAOMEIX, 2v=—-B¥AEL,
RO 2w = — Kk 100% LT % TEDbLL, 1
(rRBIITIMAAL oo

107 'mg HWMOBHEIKRDOZE L HEL,

- awz—DREXEDIL,

+: 3wz —KOFYH 200 3LLTF,

H:ae=—¥N200 2L, IOK¥IZEIZLT

(R

B RED 2w = ~DALOMAEL TV L,

H: EEERO 2 v = -2 EICME LT 2,

¥EITIX 107 mg MO BE £L LTHV, 107'mg
BROBRKL EBL T2,

[51é3¢379

KM, VM, CPM o &gt~ DFE gz, 12.5, 25,
50, 100, 1,000mcg/ml & L7-, %3 SM-S ¥, SM-R
%o 2 #ico v T, KM, VM, CPM o LR E %I
B LR E X T2

Susceptibility to SM of SM-sensitive Strain and SM-resistant

Strain in 1% Ogawa's Egg Media

Size of inoculum : 1078 mg

| Concentration of SM (mcg/ml)

Strain — | -

| o | o7 | 15 | L 6 25 | 3 | %0 | 10

SM-S 100 08 [ 102 0 0 , 0 , 0 , 0 | o0 0

SM-R | 100 101 . 103 % 91 | 80 0 o, 0
I N S R S S o

Size of inoculum : 10"! mg

T T T -__““Concex_x;;—a!io;x -of SM (mcs/l;”)—f T T T
Strain e i - - o T T T I —

o | o7 | s | 6 = 125 2% 50 100

SM-S +H+ i Wl l + 4 - - =

MR | @ W | # | B W | W w | % 1
——— e B S L I _ o

Abbreviation.
SM-S : Streptomycin-sensitive H;;Rv strain.
SM-R : Streptomycin-resistant H;;Rv strain,

Growth of tubercle bacilli in culture was evaluated after 4 weeks’ incubation using following symbols.

Size of inoculum : 10-5 mg.

Numbers denote percentage of colonies on each media compared with those on the control media.

Size of inoculum : 10-! mg.
: No growth of colonies.

: Moderately confluent growth.
: Completely confluent growth.

E=FEx++

: Average counts of colonies are 200 or less.
: Colonies innumerable but almost distinct (more than 200).
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KM WEfEROBEITIE, F2D a, b Tt
£<, 107'mg #ML T KM 12 5meg/ml 31z B89
L7:-8 (KM-12.5R) X bW {ER L, MK 3SHOME
Rl ML, RROMERELTT v, KM 25mcg/
ml CRELEEL D BICEREFRL, FROmRER
EXH#DEL, ¥z KM50meg/ml 1o 4 U@L D[
BOREXRDEL I VM, CPM koW Th, £ThE
h#E 3 4 rTZed, VM Nz VM SHm
iz, CPM jit:#iz CPM afigituc, MR KFME

Table 2-a.
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REFCIESE L TR L 120

L7 T SM-S ¥, SM-R #izouwT, KM, VM,
CPM D D ic RFIMEMAIGRL T, T& 5 HTHE
—HRITHINT B X 5 I Bavt, EA-EH L 10 mg
HLRKEROWRBE LAk X b ERBRL TIRIXL T,

" B ER

SM-S #kis L Ut SM-R %0 SM izt 2 ttkiz 41
DZELTHD, SM-SEKicHHBL T, SM-R #o SM

Increase of Resistance to KM and Cross-resistance of SM-sensitive Strain by
Serial Transfer to 19, Ogawa's Egg Media Containing Increased Concentration of KM

o gi;e—ol—l-t;oculum‘: 10-; mg Size of inor.;\—xvl-lvx‘m :10-' mg
- ’11"773777 D:uig éoncentrallon 7(;11cg/mi) o Drug concentration (mcg/ml)
Strain | Drug - - . Strain | Drug - | e A
( o | 125 ] % | 50 100 [ 1,000 | 125 | 25 | 50 | 100 | 1.000
KM  100]| 220 o0 ot o] o | KM | # | #*| # | = | = | =
]
SMS| VM 100/ 2, o 0o/ O O/ SM-S|{ VM| # |# | + | —=1|—"!—
CPM' 100/ 24 0| 0| O O CPM | # | # | # | — | — [ -
sM-s | KM ‘ 100 ! 81| 65 1 0 Of smos | KM H | #t | e | # 1 + | +
KM- VM | 100, 74 41 2 2 0 | KM- VM ' H i H#H | H H —
125R cpm 100, 67, 20| of o o SR |cem @ | W | | # ’ + | -
sM-s | KM | 100 73 9 9 6 ‘ 0| gmos | KM | 4 | # | # | #+| # H
KM- | VM | 100 58 7 0 0! 0 | KM- VM | # # # H + '+
< %R cpm| 100, 62/ 8| o] ol o| 2R CPM | # | M | # | # | + +
sMs | KM | 100 87| 92! 83| 81 } 2| s | KM [ # | o#| | al
KM- VM | 100 76 99 94 0 0 | KM- VM | # H # ‘ H +
S0R | cpM| 100, 95, 72| 2| 1 ! o OR cpmiom | om o ow | W (EETI p
Note : Symbols in this table ar: the same as those in Table 1.
« Strain used for transfer. (KM-12.5R : KM 12.5mcg/m! resistant)
A Strain used for susceptibility test to SM. (Table 5)
Table 2-b. Increase of Resistance to KM and Cross-resistance of SM-resistant Strain by
Serial Transfer to 19, Ogawa's Egg Media Containing Increased Concentration of KM
Size of inoculum : 10~ mg ' Size of inoculum : 10~! mg 7 o
i | Drug concentration (mcg/mli) o N Dr;; c?x;;;t_r;tion V(mcg/nTl)*w_
Strain | Drug Strain | Drug |- ——————— — ——
} o 125 | 25 | 50 | 10 TI,OOO 0 | 125 | 25 | 50 | 100 | 1000
‘KM‘!IOO o/ o o] ol o | KM +H+‘+++*‘+1+>—1—
SM-R | VM “ 100 0 0! 0 0 0| SM-R| VM | # # + + — | =
i | {
CPM ’ 100 | 0 0 0 0 0 CPM | # # + l — - | =
sM.r | KM 100 101 52| 72| 41 0| smr | KM | # | # f e | | # | #
KM- VM | 100[ 108 51 41 8 0 | KM- VM | # H H i H# —
12.5R CPMi 100 3| 1| of of o 12.5R | cpm | | 4 ‘ TR T BT
SM-R | KM | 100} 91 93 | 120 88 0/ SM-R KM | # i x| +H
KM- VM | 100, 88 31 0 0 0 | KM- VM | # H# H +H H —_
BZRocem| 100 92| 9| of o of BRlcem| 4 | # | # (IR i
SM-R KM | 100 98 96 87 | 100 0 SM-R KM | # H# 1 H H#Hal H
KM- VM | 100 | 105 97 2 0 0 | KM- VM | # 1 H + —
ORIcpm| 100| 96| o of o o R icem| 4 | | W | H |+ | -
Note : Symbols in this table are the same as those in Table 2-a.
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THED LRILK 16 52 ETHDe SHIZHRTAEDR  REZHBRRIATYL S0, MEHBIK (107 mg
RWT, K 6-a,b j0iRTZ L HBRFROMK O % Mk D) Tix, SM-S ¥k 25mcg/ml 12 65% T 5
L Bfeabn, MiEMECH—BRMHMDOMIEs 50, SM-R BH, 50meg/ml iz 1% Th 5o SM-R ¥k Tix 100mcg/
BkD SM-S BT oMk, R0 16 T m T TR 41% DOREMBIAIR L TV 5, 100meg/
55, ml 2 50% L\ EOREMOHBLY A BDIx, SM-S i

I 28kD KM, VM, CPM iz #t5 idthix, X 2- Tz 3 RENMSHMIEMIKL7-RTH BN, SM-R KT
a,boERICRTZLLT, MERRLAEER LY F2RERTRELATV 5, VM, CPM T L % 3, 4

A, SM-R ¥zt L AfittEAME S HTW B, (Fa,bjrtTZedt, KM L1 ZRMIcRERL
¥4 KM Ot LAY 2 5L, }2-a, bizir+Z& TVvB, 107'mg HMOBMEYATL HERAMTSH S,
<, KM 12.5mcg/m! Witk & (KM-12.5R) o fit % UEDEEL b SM-R 2 SM-S Kkic L& LT, KM,

Table 3-a. Increase of Resistance to VM and Cross-resistance of SM-sensitive Strain by
Serial Transfer to 19; Ogawa's Egg Media Containing Increased Concentration of VM

Size of inoculum : 10-8 mg Size o{’ inoculum : 10~} mg
T VDrugACSncent_r;tionr (mcg/ml)w Drug concentration (mcg/m!)
Strain | Drug — - Straln | Drug | - - e
0 | 125 | 25 | 50 | 100 | 1,00 | 0 j125 | 25 | 0 10 100
KM 100 22| 0 0| o0 0 KM ' ' # # '+ — =
SM-S | VM | 100 2 | 0 0 0 0| SM-S VMl 1 e —  + - | -
CPM | 100 24‘0 of o/ o0 CPM| # | # | = | — - | -
KM | 1000 76| 66 220 0| 0| ey | KM | # | # | # | - I
SM—S! 1 1 SM-S %J%!%'fj|+l
VM- | VM | 100 64| 65, 14 0 0| VM- | VM | # ' #  —s 4 ! & -
i
12.5R | cpm | 100 | 73‘ 29 | o‘ oi 01258 cpm, W w -+ | -
| ) | o . ‘_777‘7” | 7«,‘,7
spM.s | KM | 100 70 0 0 OSMSIKM Woow W = o+ =
VM- | vM | 10| 73| 1| ol of o|vM | vM| g W Ee | -
BRI cpm| 00| 33| 27| o] o| of 2R|cem R
— - - ~ o I
sM-s | KM | 100| 81 354 7 0 0 SM-st KM i #  #  —  H | +
VM- | VM | 100| 82| 8 71| 63 0 VM- | VM’ # ‘ W = e +
R icpm| 100 82| 88 78| e, ol R cemi o w W oW oW H
Note:S;n;gols in this table ;:r;nt‘hZSa;; 'a;—;i;;e‘i;:i‘-aﬁlev;:” - o S T T
Table 3-b. Increase of Resistance to VM and Cross-resistance of SM-resistant Strain by
Serial Transfer to 19, Ogawa's Egg Media Containing Increased Concentration of VM
Size of inoculum:10-*mg | " Size of inoculum : 10! mg o
Drug concentration (mcg/ml) Drug concentration (mcg/ml)
Strain | Drug Strain | Drug -
o | 125 | 25 | 50 [ 100 | 1,00 0 | 125 | 25 | 50 100 | 1.00
| KM | 100/ 0o o o o] o KM | #  # +  + | — _
SM-R| VM| 100 0 0| 0 0| O|SM-R| VM| f# | #+ + + i - | -
| CPM | 100 0 0 0 0 0 CPM | # | + 0= = =
SM.r | KM 1000 92 82| 17, 0 0| o o KM # | # %'7*‘“1—
VM- VM | 100 96 102 42| 32 0| VM- | VM | # | # | #he) # | # 4
125R [cpM | 100 94, 84| 280 33 o 2SR |cpm owoiomowm o o+
sMr KM 100 62 65| 0| 0| 0 G o KM| # | # # | |+ +
VM- | VM | 100| 84 74 ssl 58, 0 VM- | VM | # | M | M sxd @ 4
25R | | | 25R :
RicpM| 100 84| 62| 80| 60| o0 (CPM M| W W H M|+
sM.R | KM | 100 109| 100 41) 0 0| guo | KM | # | # | o# ow | + | —
VM- | VM | 100 89| 75| 66| 74 O VM- | VM | # | # | # | HHA{ -
SR | cpm| 100 81| 87| 70| 70| of R cpm| | I A

|
|
|

Note : Symbols in this table are the same as those in Table 2-a.
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VM, CPM @ 100mcg/ml ftE HBIZ RV LV 2 B,

—HER MO 4B, 3, 4(Fa b)) oTF
Bient e, VM g ks VM mtkkiz,
@iz CPM fiftd: b IBEc LA L, CPM otiikflic
X% CPM fitidky VM M2 ABEIRE TV 5,
Frc#kfho VM, CPM ittt oBAR & 121EM U Ry
/:I_‘"ro

KM kflic X 5 KM it # o VM, CPM gt
i3, £ 2-a,b OTBRIRTZLLTCHEN, = Otk
BREFICRIRHC FRL L A C A — & TiT e o7 SM

Table 4-a.
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-S #% (M#) o KM, VM, CPM o itk O EME DR
™ (Es5) pRBeLTHBRLTLALMED, VM,
CPM ofitthiz kX b EFER LT D, —F VM,
CPM #Ec £ h Bhik 4 L 72 VM, CPM fijti: gk
KM fiti2, % 3, 4 (% a, b) wRTZe<T, ch
LES BT IS M Z L, ki KMFttEo =
AARLTWEA, VM, CPM MOZRMED =L L&
BTV, LLEXh KM ¢ VM M, KM ¢ CPM 1
CRBECREEERXMENFEET B LM Eh5, L
ML ZORBRTIE, SM fittEd = h b XXt RiF4

Increase of Resistance to CPM and Cross-resistance of SM-sensitive Strain by

Serial Transfer to 19; Ogawa's Egg Media Containing Increased Concentration of CPM

Size of inoculum : 10-5 mg

Size of inoculum : 10-! mg

Drug concentration (mcg/ml!) Drug concentration (mcg/ml)
Strain | D
Strain | Drg 0y [ [s0 | w0 [nooo | D™ T0 [ | s | %0 | 0 | Low
KM | 100 22| o|l of of o KM | # [ # | # | + | = | =
SM-S | VM| 100/ 2| 0| 0| Ol O SM-S| VM| # | # | + | + | — | —
CPM| 100| 24, 0| o o0 o0 CPM | # | #*| # | — | = | =
sM.s | KM | 100 99| 98 42 0| 0 gms| KM | # | ## | # | # | + | —
CPM- VM 100 100 49 14 0 0 | CPM- VM H# H 1 H# +H -
125R | cpm| 100 94| 42| of of o 2SR icem| w | | me| 4 | + | —
smes | KM 100 8| 3¢l 60 ol o g | KM[ W [ w [ W | # | + | +
crm- ™M 100 ‘ 65 27 24 3 0 | CPM- VM o HH #H H# +H
BRIcPM| 100 58 43 28| 21 o BB ceM g | | | de| W | —
smMs | KM | 100 80| 79 65| 0| 0| gy KM | # | # | # | # | + | +
CPM- VM 100 | 102 87 | 106 83 0 | CPM- VM 1 Ht H# H HH +
S0R | cpM | 100 | o4 : 106 99 79| o SR cem| w [ m | | o# | wal —
Note : Symbols in this table are the same as those in Table 2-a. )
Table 4-b. Increase of Resistance to CPM and Cross-resistance of SM-resistant Strain by
Serial Transfer to 195 Ogawa’s Egg Media Containing Increased Concentration of CPM
Size of inoculum : 10-5 mg Size of inoculum : 10-! mé
Drug concentration (mcg/ml) Drug concentration (mcg/ml)
Strain | Drug - Strain | Drug -
0 | 125 25 50 | 100 [ 1,000 0 | 125 | 25 50 | 100 | 1,000
KM | 100 ol o 0 0 0 KM | # | # | + | + | — | =
SM-R | VM 100 0, 0 0 0 0! SM-R | VM i H# + + — —
CPM | 100 0. 0] o0 0 0 CPM | # | #*| + | — | — | —
su | KM | 100 04| 83 a8 1| o e | KM | M| M| @ | | —
CPM- VM 100 96 | 92 91 96 0 | CPM- VM 4 1 H 4 H +
2SR epm| 100 100 | 84| 10| 83| o 2OR\cem| g | w o el @ 4 | -
sMr | KM 100 8 116 1| o o g o | KM | # | # | # | # | + | +
CPM- VM 100 | 115 71 98 98 0 | CPM- VM H# H 1 H H# +H
R cpm| 10| 72| 74| 7| es| o BR|{cem| | w | el Wo| —
SM-R KM 100 82 ’ 79 19 0 0 SM-R KM i 1 H 1 + +
CPM- M 100 97 85 96 82 0 | CPM- VM H H# 1 4 Ht +
ORI cem| 100| 97| sa| 87| 91| of SOR|cem| g | # | w | # wal —
Note : Symbols in this table are the same as those in Table 2-a.
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Table 5. Reexamination of Susceptibility to KM, VM and CPM of SM-sensitive
Strain (Original Stram) in l% Ogawa s Egg Media )
Size of inoculum : 10-% mg T Slze of Inoculum : lO'limg i
D } Drug concentration (mcg/ml) b Drul concen!ntlon (mc;/ml)
ru | - - . - ————
T e Tes s [ [ w [rew | O T Tes s C o w0 10w
KM | 100 | 48 | 39 0 0 0 KM‘ﬁulmiﬂ#;% - -
VM 100 49 0 0 0 0 VM # # # + - -
CPM | 100 42 0 0 0 0 | CPM | wooH#H o+ - -

Note : This ex;t;l;utlon was made simultaniously with therlusceptlblllty test to KM, VM and CPM using the
strains resistant to 50 mcg/m! of KM, VM or CPM. (Table 2, 3, 4-a,b)

Table 6-a.

Susceptibility to SM of KM, VM or CPM-resistant Strain Induced

from SM- sensmve Stram in 19, Ogawa 8 Egg Media

Size of lnoculum 10"

I
|
|
|

i

|
|
f
\
|

Conccntr-hon of SM (mcg/ml)
Strain -
0 07 ‘ 15 ‘ 6
SM-S 10 79| 105] 29 \ 0
SM-S KM-100R 100 82 64 35 | 8
SM-S VM-100R 100 100 70 61 9
SM-S CPM-100R 100 65 80 87 ’ 47 |

‘nize of Inoculum 10~ mg

Concentration of SM (mcg/ml)

Strain o o7 15_1-'? 6
SM-S WooW o W W
SM-S KM-100R  #  #  # . H } +
SM-S VM-100R “ o W ’ #
SM-S CPM-100R  # l«e L# |

Note : Symbols in this table are the same as those in Table 1. o

SM-S KM-100R: KM 100 meg/ml resistant strain induced from SM-sensitive strain.

Table 6-b.

Susceptibility to SM of KM, VM or CPM-resistant Strain Induced

from SM-resistant Strain in 19, Ogawa's Egg Media

Slze of inoculum : 10-% mg

Size of moculum 10" mg -

Concentrauon of SM (mcg/ml) ‘ Concemrzuon ol SM mcg ml
Strain —_— e Strain - v
O f 12A5 | 25 | 50 ] 100 I 0 12.5 ) 25 7750 100
SM-R 100 59| 37 7. o SM-R o I W+ o+
| !
SM-R KM-100R | 100| 78| 75 13| 0| SM-R KM-100R . # # | % 4 =
SM-R VM-100R 100 93 | 124 ( 76 | 7| SM-R VM-100R H# i I Hi HH H##
SM-R CPM-100R | 100| 85 1 92 106 | ‘ 63| SM-R CPM-100R : w o om [ = # #
Note Symbols in thls table are the sam; :svtl';oee in Table 1. i
SM-R KM-100R : KM 100 mcg/m! resistant strain induced from SM-resistant strain.
HBIIBCEHb it ot 2 DRRIZAV- = SM-R ko mss:, SM wiEE o 1

SM-S Bk, SM-R ko Jfkk L, ThihBRERICES
Mo KM, VM, CPM 0 & 100mcg/m! it o SM iz
T AREREYT 7o v, KM, VM, CPM ot 15
A SM ittEic RIETHBE 2t Z OERIZRRICIER
LicEsd v, Fl—&¢k CRIBFCTHIERE #1772 T
LB L1, & 6-a,b ind+ &<, KM, VM, CPM o
BRI Bb e 100meg/ml AR, WTFh i
SM it R kL b LROBFEAEIERL, TDOELROES
ix, CPM>VM>KM T %, Zhix SM-S, SM-R
FICHBALTVWBHETH D,

% %

TRAMUER R T HCHIc D, MEMNEEOMEL, &
BERMCOVWTITTREBEY b H %, LA 2TR

NTEHTILED LIRS, LA one step 5
BL7: SM eSO T, SMUSoEMcR LT,
BB OV TRk e Ric o tdBA RT3 Lh
8Vse LA DT XTO SM RitEEA:, SM itz
H® LT, KM, VM, CPM i3 3itE LR A B s
BErHRLLASLVL, FBKMOCL YT Es L3R
Llewi, SM ittt Eoh b EKRhic it LRiED L7
DRCEHKDOFET 2 HIIEETH 5,

VM & CPM o R MR BDTERE L L DL E2 5
h, FTTRIDRCOC T ONDBREV IS 2,
KM-VM fif, KM-CPM RoZR gttt o\ T, 3T
WHRITDOD ShTEY, RALTFRRLAZRiERYE
BHicH, TOBRER MO FEEEIhi\ X 5
ThbHo ¥fc KM fittEiiz VM, CPM v *h i FEE
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OLRMED LR Y RTHL, VM & CPM XX i
DEBESXRTLDTH B,

A0 A= SM-R Briz, KM, VM, CPM =% L,
F#kD SM-S ke iz L AR Uitk B+ 5 s+,
it SM-S Bk, SM-R kX b fE L - KM, VM,
CPM fitt:#kiz, V¥ hi SM fitk ERAR B 72, SM
¢ KM, VM, CPM o — AR iHkix, 3 T 85D
EhTkh, WADOKRL ARCRREL B, Ll
cic LR L SM itz KMt LR Bxhicw e
OHEY bH DN, RADRRTIZTTIRHTS SMi
HLERCLDBFHMYEDL, Lhd KMzt L T
VM,CPM 3 SM &g R, Bkic CPM wt o
VRN —BM <, Fio SM-R BoBac £ 0 Firisias
WIS THEN, ZOWISEKORPYETLMNETS
60

D EORBEER NS, B4 FLBEKMICHEZE O
# Az, SM—~KM—VM (%73 CPM) olRTHERT 2
DONEYEBbh 5,

Lo LB AD A7 SM-R ¥ one step T8 /-
THBEDT, UEOUEANRTRTOBETHUTUITESH
BRMTH D, fAD SM LB, 3 5\ 12 multiple
step Tk SM WtE@EiIcoVThH, LLEoEEY K
L, ¥-ERAC LSBT 20BN HA 5,

= E]

SM-S Bk LU X b one step THHEX 7 SM-
R ke My, KM, VM, CPM i S #IsBM Ik 1c & 0
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Wity ER¢ Lo, SM-S ke SM-R pMofittt L8
D, L URFHILHO LR BIESIZ D TR L
<o

1) SM-R ¥kix SM-S Bt LT, KM, VM, CPM
R Lt R A1,

2) VM i CPM ofdliciy, 1IEELZT MM HE
L, KM & VM, KM ¢ CPM offliciz, FhEFhHEWViC
L TN B S htcn', TDIRMBIL SM-S ¥,
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