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STUDIES ON THE PROBLEMS OF RESISTANCE TO ANTITUBERCULOUS DRUGS

IO — 2. Clinically Significant Critical Concentration of Streptomycin,
Isoniazid, Kanamycin and Ethambutol
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The proportion method demands an exact count of the colonies on the control and drug
—containning media to calculate an exact percentage of resistant bacilli among bacilli—
population. To realize this objective, the bacilli suspension must be fresh and homogeneous,
susceptible and resistant bacilli must be equally distributed, each bacillus must be dispersed
as a single cell when the bacilli suspension is diluted, colony count must be reduced at a rate
pararell to the dilution.

The critical concentration of each drug should essentially be determined in a clinical
manner, however as the multi—drug combination therapy in the rule for the treatment of
tuberculosis, it is very difficult to make an exact determination of the resistance to each of
drugs.

It may be better, as Canetti pointed out, to decide using the pure bacteriological
method and later compare findings with clinical studies, making changes in the future if so
required.

We choose to follow their criteria for nearly all of the drugs making only a few
exceptions.

1) SM : DH-SM is not available in Japan as Japanese government prohibits its
production. Growth on the medium containing SM (only concentration of less than 4 rg/mli)
was more abundant than on DH-SM media.

Not knowing the fact that when an air—tight cap was used on the medium tube, the
result of susceptible test shows 4—10 times higher resistance, we first used an air permeable
cork cap. Futamura noticed the fact later and deviced the M-type cap, which is air—tight
originaly, but allows air to flow into the tube automatically when needed. But such cap

* From the National Nakano Chest Hospital, 14—20, 3—chome, Egota, Nakano—ku, Tokyo 165
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seemed not necessarily to be expected when employed routinely in the case of a SM con-
centration of 4 ug/ml.

Next for the clinical study, considering the combined triple—drug treatment and relapse
rate of positive bacilli after six months and one year, we adopted an 1% SM solution
(10 ug/ml) and the 0.2 ug/ml of INH as the clinically significant criteria.

2) RFP :
indirect method, revealing a critical concentration at 10 ug/ml. Their critical proportions
were 1-9 % in 14 patients (1.0 %) which might be technical mistakes, because retested 1/3
cases of them were found 0% to 10 ug/m!l of RFP and the remainnig 2/3 also must be 0 %.

Among previously untreated patients, 1,346 were tested using only the

For the detailed explanation, please see the literature (5).

There were also 3 patients whoes critical proportion were 50 % or more. They are the
true primary drug resistance cases and they are 0.1 % among total untreated 2,450 patients.

In the course of treatment including RFP, if resistant bacilli actually appeared in 1% of
the total bacillary population at 10 ug/ml of RFP, its critical proportion always increased
gradually and bacillary conversion was never attained. From these 2 reasons we adopted
“1 % growth on 10 #g/mI-RFP media” as clinically significant criteria.

The introduction of international standardization for resistance criteria is very
problematic. Therefore in the meantime, it might be better to determine the most reliable,
rapid and simple susceptibility test method, and present it for unanimous acceptance.

There are many weak points for egg medium : 1) loss of drug potency while making the
media, (depending on the drugs, for example, RFP and KM decrease to 1/10 but there is no
change in INH) : 2) difference between direct and indirect method, which also changes with
the drugs and their concentrations, and 3) effect of the cap on SM resistance.

Potency reduction is nearly non—existent during the production of agar media and none
of the weak points, described above for egg media have been found. Furthermore agar has a

=)

=2

special characteristic ; its transparency.

Egg media or agar media, which will gain the winning votes ?

Key words : Air—tight or non air—tight cap,
Proportion method, Drug resistance decided
by pure bacteriological method, MIC of wild
strain, Egg media or agar media, Anti-

tuberculous drugs

-0 —X ; GElESEGERY, FoHE— Y
i, SRR & ST, 74V E R
VA Y ORASHLIE I, SR RERES D, ik
e

Primary drug resistance ORSEHSEEAS N, il
DEA & OLENSEE N, WEE HEESEEF
LEBT, BBLZORYIFITKD -,

[UAT Tl —&K3% 3 #ic o T o HBREEPRY 2
Fotzo 20K, REDLLOBREFEORIIT XTI -0y
N—FHD 5T ED HE L TR E 21T - 720 R
BhE, HEHESS O LOBRBSITaENTbI
bbb o, BEESAT L b —BEFIELWHE R
Iz -t

o 0 Ao EBRERMCEEE? 13, WbWw 3 TIREIC X
3507, BiEERET X TOEIH 5 EFTICED S
N, HohULREFCDVTOITAY L LB, 4H

i3 proportion method & ratio method * ) [ #
LHNMPITH & E L, TOBOTXRER Th, TH,
PZA, CS, VM, KM <, Zhic SM, INH, PAS ©
—IRIEDOTHHERE 1T - 720
HBOMEMBBZALOEATL R 02D ST, fi]
I NDHRITODTH A S
(#1) ratio method & H3TRv &L#HIRE D MIC
AL OB AERES 3 HET, b 5%E
TN T3,
AR SIE L HVSNTYL S Canetti 5O pro-
portion method® % 19654 & 0 routine OBEL L
THEML, THEE L —H 2R THE CEZRA L7



1994 % 6 A
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Fig. 1 Yearly Change of Resistance Rate in the previously
untreated Patients with pulmonary Tuberculosis.
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Table 1 Bacteriological Investigation on SM
1) DH-SM and SM.
4 nug/ml 10 pug/ml
no of 1% 10% 1%
patient
DH-SM| 1203 |177 15.7%)_ x* 163 (12.6%) *’ 107 ( 8.3%) _X*
>33. 69 33,69 1.85
SM 773|202 (26.1%) 175 (22.6%) 79 (10. 2%)
P =0. 0000 P =0. 0000 n. s
2) Direct— and indirect method.
4 pg/ml 10 ng/ml
no of 1% 10% 1%
patient
divect | 1644 |414 (95.29) x*  |350 (21.3%) x*  |132( 8.0%)\ ¥’
>7. 86 >74 06 >1. 16
indirect| 2048 | 630 (30.8%) 534 (26.1%) 187 ( 9.1%)
P<0.01 P<0.01 n. s

notice : In this 2) all the primany cases, tested by indirect method were considered, during the
first 2 years DH-SM and during the following 10 years SM were used.

3) a : Influence of the cap at the early stage of changing.

direct method

indirect method

no of o no of o
patient 4pug/ml 1% patient 4ug/ml 1%
cork 54 | 11(20.4%), x* 65 | 16 (24.6%) x*
>4. 44 >1. 36
M—type 62 | 29 (46.7%) 154 | 55 (35.7%)
P<0.01 n. s

3) b : Comparison of the result of lo

direct method

ng term observation with M—type cap.

indirect method

_ no of o no of N
M-type patient 4ug/ml 1% patient 4ug/ml 1%
before 989 | 78(27.0%) x’ 484|124 (25.6%)\ X'
0.08 >8. 45
after 1088 | 306 (28.6%) 1277 | 456 (35.7%)
n.s P <0.005

notice : 1) before«--- before 2 years patients, after---- after 6.5 years patients. 2) Clinical
significant criteria on SM 4 ug/ml 1 % which Canetti et al strongly insisted, is confirmed
by innumerable clinical facts and were wilely accepted. But our data on SM were caused
by different resistant test method (SM instead of DH-SM, permeable— instead of air
tight cap) and we were obliged to adopt 10 ug/ml 1 % as criteria tentatively.

4) Microcolony
all cases i 4 ug/ml

\ 10 ug/ml

3692 I 471 (12.8%)

48 (1. 3%)
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Table 2 Clinical Investigation

with SM—INH-PAS
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1) Bacilli positive cases after 6—months combined treatment

after one year treatment with SM, INH and PAS

all cases bac.(+) all cases bac. (+)
a| 538 2\ X al 24 4%
original b 34 1>3' 17| retreat 39 2> 2.1
cases n.s | @€ n.s
atb| 572 3\ 2’ atb| 303 6, X
> 5. 47 >l6. o4
c 20 1 c 37 6
p 0.025 p 0.003
relaps rate
all cases relapse all cases relapse
al 538 8\ x° al 264 2. X
.. 0.41 14.21
original b U1 retreat b 39 4
cases n. s case p 0.003
atb| 572 9’ atb| 303 6\ x*
>1. 16 >25. 93
c 21 1 c 37 8
n.s p =0. 0000

3) Resistant grade of the cases who were bacilli positive

SM INH| PAS
a) | 76% 88% 63%
b) | 61% 85% 60. 2%
c) 28.5% 139.5% | 43.0%
g TH 5, &bz Ef, Tablel ® 1R _
B0 4pug 1 %UED 10 %ELE S & b1 SM Ak T 23 days 29 weess judgement
:ﬁl‘ (Klf’g—o ;000) 50 % LI ET b EkE (P <0.0003) * /////// W_
CE, A T b C SM AR R R ///////////////// —
B B D SRS SV AR RERPS R -
ULHL 10 ug TREEEZERF2L D >, Canetti 5D 0 O |

RS 4 ng 1 % AT E LTV 7208 1969 £Eici3 4

1g 10 %° ILEHS iz, 7/
air tight non-—air tight

2) BEHELREE (Tablel ~2)

[E—REF) CIERE & AT - IERIIZDEK O T, <
T T 1970 £4ELI8% 12 4ERICAT » 29I D W T D &
Ritd 3, Lichi- THIOHD 2E41E DH-SM, Ll
13 SM, & k¥IBD5ER I VIR, DIRIIMERIC
L oTW3, F-HERASICHID D THEE I o 8K
#%oD 4 HEHIE Tween 80 I2 L 2 DT, EEEELEOH
BRINSDRFIIEASH - 12bDTH b, ABEHHED
BASA 7 % — TSP BidE#HE, DN MR £ - 7.
£OBO 4ug TR 1 BUULETS 10 %L ET&REEE

Fig. 2 Air—tight or not during cultivation of
tubercle bacilli (Futamura)
DEBRICED >k, 50 B ETREEZRE, -1,
710 ug TREBFZERLLL B -1,
3) ais e MER
MEREIZHN OFRICL S O THEARTH 7,
BRSRIS LB D A ZELKIHAT 5 &5 LREN AT A
BThHB, “HIEOREMELICY > TRD L S 0E
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BREIT-> T\ B, BGOSR 20 flZH WV, 9 8=—
HHs 50~100 IS 75 B & S5 B, 20 A oy BHE,
CNESATOILST abed 4 DDOBRD L THEL
72 (Fig. 2 )

ZOBE I a PR OEEE CERBREV, bIREK
13 a VLB 2 WEEI/NE VL, ¢ REH LD ER
NSV, d BEFERAZVHBEESDE O, a l3MAY,
b i pasteur B, diZa VI RTH %,

Meissner® 35542 B & 0 T EEES < H
5T AL TV,

Fig.1® 1% &L U Tablel ® 3a CHiEEdug 1%
Tanv s BAEMEICEZ 4F (197458 ORI, IV
2 RIT & 3 54 T, FEHEDREMEIRICE A 7o 62 FI
DOHPBEEEEE (P<0.01) ZRUAH, MHEE
TREL  MERA & D EOIEEER LS EEER
HE S, o7 (Tablel—3a), £/, HEEE4ug
1%0i%B% %5 & (Fig. 1 8LV Table1-3b), [d
UMBIR A > TV B b & FIMEE IR IS
o, 4RIV ROESME (19734F) L0
B CEMEE E 2, —HEed 2BE LA LDE
TAEL 8 72,

Fig. 1 OE#HET 197248, 5 T4 FERiEETORN2
o 289 F) (a7 TR 4ugl %Ll EOmHER
T8 B (27 %) T - 1o, TAERENSBLEET
D 1,088 F (MEIR) TIi3 30661 (28.1%) TELEH
BRI - fo, RERECE Uil 2 i Lic & 25,
B (2288 Tk 484 Bl 4 ug 1 B EDOHIE
12481 (25.6%) T, %M (MAER) T 1277 filth
456 1 (35.7%) T x* & 8.45 (P<C0.005) TMZ
BB PICEOIE#E R L, < ORREH S0 TR
WA MAER 2R Lickp E bELN, HEE
T IE R RHA OB I IIMEYRASE B IS it EE A3 S 2 -
12 DICEVWEI T B & EMIT WV, W EE TR
I REEEL TOETREVE. A 5 EMANHERICE
Ve PlER4ugicoWCTH-T, BATERSHEE
TNTORWETH 3, 10 ug AL TREEMICAZE
WIS - T,

(GE2) T oEKR®—-IF 1977 4 & v R#E TIEHE

BE oS tokyzhEcoBEEHL TR
H VI Tween 80 2 FHVIED 7 T & & bBFRMH 5
T L EREED Th BAHEDRRIZAH S,

4) Mo e =—

Canetti 13, #ilae=—BLELEAOSNBLETA
THLDBEABITNES K THHFEICEZ 2 T &b
TWLE LT3, 4HENHKREE6BHEST 5, 7
A Y # @ Guide—book® TIREAMEITH 5 T L ZHED
TV, FAL OB TRIM I 0 = — @2 0 =—$H
50 LIF Db oIz, 7 & 0 EOHEM FIZE SM

% BB B 6T

4ug, EB 2pug, KM20pug ¥, LO@EVERET
RRKEAEZDEDOMEL TV, oTc, £/ INH I
0.lug THHIM T 0 =— WD THTH -7

5) EiRM& b (Table2)

FLE B0 BERARI MRS & L T 3 HMEEBUE L 7o

SM INH PAS
a G 1) dug 1%> 0.1pg 1%> 0.5ug 1%>
b(R%E2) ~ 1%=< 7 1%= 7 1%=
c(BE#E3) 10ug 1%< 0.2ug 1%< 1.0rg 1%<

fit#l3 moderate advanced &far advanced @
TAPED WG, AR 21 0 b DR
Ao FIEE 592 B, BEMIFAE) 340 BITdH B,

SM-INH-PAS @ 3 M%7V, 61 HEGBHE
Bl % kst L7z, Table2 @ 1 0@y FIEIFITIE a &
bORIc3EEEBL, a+b&cOicRIAEFITcH
#-TWwi (P<0.025), BEERPITHERICa L bD
BlICi3EEERL, a+bEcOMTE cHEEILE -
Twie (P<0.003)0

WRIcHRRAKRIT L (Table2—2), T THFHE
13 A AL LRS- S VWEBBEHELI b DEV D
(B G D 5 1 HEUROFNIR - 72,
Table2—2 D@ #EIF Tlda tbDf, a+b&ec
O E bIBEEE IR >, BERFITIdatbD
i b EEoFEENA LN (P<0.003),

1B 1AL EIGE L TERIEIAE 3 > DHERKETH B
L, cOBEATMET S E 1TERELTOEYLBOI
Mt 1/3 1B EB W Lt b (Table2-3)s

1T it o Sk THEFR o Fll & Lk 3 5 72 % Pro-
portion method TIiT-7cREDHEHELI B
Thibier 5 ® & ® T 1958~60 F @ 3 4 Lycée D
FHOYEREIC S VWTTH B, MHHLER INHO. 1
ug, SM4ug, PASO.5ug 2F1100 %TH - 1o HEH
5 D P L 1966~69 4 4 HEBDHITH B, Thibier 5D
#ill3 Pasteur HF, proportion method TERE#E 3
FE% 2~3 B3Rk W CTH e 5 /5T DH—SM T4
%o HEHROF) 3K T~84E%R D D TlE U < DH—SM,
12 LRRED P LETRED I VIR TH - 1,

B INH SM PAS
0.11g(100%) 4 ug(100%) 0.5 ug(100%)

Thibier % 182
b B 141

14(8 %)
59( 8 %)

17(4.0%)
64(8.7%)

2(1.0%)
50(6.8%)

INH o #[E|fit i i3z 8 % TH - 7208, SM %
RS 2 FEIT K Tt - foo HEPRCOERICL TV BT
DEIFESLICKEL - EBbN B, PAS BHEH
TRAPICEVERR X425,

%2 OFF 1L Canetti 52 © 7 5 v 22EOHIEH
MTH 2, 1962 11 H1HEY 64T HRKEHETD
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75 ZEFEOAEAZED TORHAETH B0, TIT
127 5 v RADBITD W T DRk % BB O R EHR OF &
g L7,

Mt PEAE 13 Canetti 513 & SITIBIEL Lz, THbB

SM 1) 4ug 1%<
INH 1)0.2¢ug 1%<
PAS 1)0.5ug 1%<

2) 2ug 50%<
2) 0.1ug 10%<
2)0.25ug 10%<

3)Mi#E
3)iE
3)iiE

hEEOMMEE I FE 1) 0daTH B, &bic DH-
SM #23EIE & [F U,

INH SM PAS
B 0.20g1%< 4 ugl %< 0.5ug1%<

Canetti % 1802  74(4.1%)  128( 7.1%) 36(2%)

B O 741 60(8.1%) 90(12.1%)  65(8.8%)

A Al 1d INH O it ASh B 08 2 5555 < 18 » 7228,
SM, PAS TWRAIEIL DA - TEHBDIE L 18 - 1z,

INH

INH GEAEH STV AHHEHID 5 bR bLEL
EEMEOZDELALELL, ROFELZF VRV
(Table 3, Fig.1), F7IMEEMIEFEREMDE ST,
bbb oFHRPOMEBHEIEHEEBTH S,
Canetti'? (3 PEE Ot 5 113 il 2 UEEEEICITD
TV 8 D DHHETHE L/ E T A, BMRC OBl
T3 99 %O, Veteran Administration OFHET
& 24 %I TH - 7o HADKME (1 pg SERME)
T 63 BHMMELE VS T &I B, TDEDITREMN
HAOPICENTOWB I D o THEN—H LBV DIZ,
AR b 2 W IdMERR DA OEZENEEh TV 3
12D TIREDA D e EHITBO TREMHEHROREE D

Table 3 INH (bacteriological investigation)

1) Direct— and indirect method.
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B2, RAMBZOLDOBENL ->TWL 3,

Rist® &, INHO. lug it 522 M <0.2ug, 0.5
g IR IS TSNP 2 SRR L TW A EIRRT
W3, FAIZ 0.2 ug 12 0 %D 4,166 Blic> W THREF L -
LTA91.9%120.1ugicd 0% Th 755, 1 %Y
L3 87TH 2.1%) TH-1, BEDS B 10 %L LR
54 B (1.3 %), 50 %L Ei3 3261 (0.8%) T&h -1,

1 BHERTO 1966 4£ 1 A & v 16 RGO FIENR YD
0.2 ug 1%LIE) #F1E Fig. 2080 TH 5,

Table 4 KM (bacteriological investigation)

1) Direct— and indirect method.

all cases 20pg/ml 10%
direct method 1644 65 ( 4.0%)
40. 82
indirect method 2048 201 ( 9.8%)
P =0. 0000

2) Influence of the cap.

all cases 20ug/ml 10%
cork 659 57 ( 8.6%)
3.19
M-—type 661 39 (1 5.9%)
n.s

3) Microcolony

all cases’ 20pg/ml I S0ug/ml

3692 1 371 (10.0%)

Table 5 EB (bacteriological investigation).

1) DH-SM and SM.

all cases 2ug/ml 10%

all cases | 0.2ug/ml 1%
direct method 1664 83 ( 5.0%)
0.02
indirect method | 2051 101 € 9.9%)
n.s

2) Influence of the cap.

direct method 1665  |148 ( 8.4%)\ X
:>15.42
indirect method 2038 109 ( 5.3%)

P =0.0003
2) Influence of the cap.

all cases | 0.2ug/ml 1% all cases 2ug/ml 10%
cork 660 41 ( 6.2%) cork 660 46 ( 7.0%)\ x°
1.05 >1. 92
M-—type 660 32 ( 4.8%) M-—type 661 61(9.2%)
n. s n. s
3) microcolony 3) microcolony
Iall cases | 2ug/ml ‘ 3ug/ml all cases 2ug 3ug
l 3695 4(0.1%) ‘ 4(0.1%) 36173 191(5.5%) 6(0.2%)

14 € 0.4%)
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Fig.1, Tabled icAa 502 &I, 20 ug 10% %t
PEFRAR & U BB & e & iR T 2 SNSRI E W
(P =0.0000)0 20 ug 1 %L LTRSS SITEV,
50 %0 Eb, 50ug 1 %L Ed EBICHBENERILS
Motie LMLIaNIBREMEROEZLED -, Bl
a0 =—320 pug IKBHTEL, 50ug TRIEEALE
o1,

1968 HE D W1 £ b KM DA 13441 30, 40, 50
ug IZDWVTIT = 7o AN S 20 ug 134T » TWE W,
8%k 398 il

Ok BB 6T

BT SMICROWTER RG22 UL, pIdHD24E
Ml 3BUTTH -1 bDMLIK 10 %d 50 iEThll
ficts o, MARORBTS, B EEBS Ltk
o720 LTHMT Tk S Pl & A 5k, BEEED
Tt DB A, HEEHICL 3 DD & D EWRED
WVBEAFE L tc, oo =—3 2ugic®2 <, 3ug
IR EAER D -1,

&

S

H & b & Canetti > OMHPEM IZAEFRICE D
bDTH b, ARKIBIHERIANZEDHDEXETHBH, 2~3
FEHH LTV A B, R 1HomMEsEDn s s

Hiz 0% 31961 BEHOET, MEFENHECLSI 228100 -1,

0 ug =50 g 379 B { HicH 52/ T O ST E D S & R & O A8, BB
(95.2%) \Hkic+ 84 HFRERBLNEE-TWVS,

30 ug >50 ug 19 #1 (4.8%) MEFN A% E R wild strain @ MIC 2:3RHDZ D

DL b o pkigEs 5 EltkiE % 20 ug 10% & 4 i, &l
TEPEM I3 30 ug 1 BLIEMS S0ug £ D L0 XWEED
%, Canetti DIFRELZ 570> TWL 3,

— I T B R R IT 72 5 TV B, KM D
PUEHAIR TRIRD AT TE WS, 13 D RHERE O BGE
IZ& S RIEE STV, FIREIEE I 1970 40 5 12 4R
BEAE—ETH-»1 (Fig. 1),

EB (Table5)

2 ug TOEBELHEBORKTIZ1 %LE, 10%LE
&b iiEsEERICEY (P<0.003), L2L 50 %L
LHL03ug 1 BULTRAEEEREL -7

IR f DRI B 2 4 5 & (Fig. 1), $HicE

FRIE E AR ET B ETh %, BIZAIEINH
0.2ug 1%13 wild strain O HfE 0. 0005 @ 2, 000
i, EREED 250 {51278 > TV B, ki —kFE ik
L ZOEEIFI 20D,

it ¥4 f& 13 critical concentration (fif ¥ RE) &
critical proportion (HHEEIE) © 255 5D -
T\ 5o MHEBEEE MR A B A % 43 1 B BRI IS &
T, HARMHEOEAVWERT D TH S, L LWV
PEAE & 1,

1) EAIEOIHE & kS auvg, @iEplE <
itk & LT 50,

2) MHHEE: wild strain OHRMELIE TR UL
[ANCR AN

Table 6 Comparison of Clinical Significant Resistance Criteria

of Various Drugs between Several Laboratories

France U.S. A. |Unit. Kingd | Germany Japan NAKANO C. H.
1969 1985 1969 1969 * * * 1975 1966
proportion | proportion ratio absolute absolute proportion
method method method con. method | con. method method
L—J medi. | Agar medi. | L—J med. L—J med. |Ogawa med. Ogawa med.
INH 0.2ug 0.2ug 0.2ug 0.2ug 1. Oug 0.2ug
RFP 40.0 1.0 50.0 10.0
SM 4. 0% 2.0 5.0 20.0 10. 0% %
EB 2.0 5. Ok x 5.0 2.0
KM 20.0 5.0 100. 0 20.0
note : * Originally it was 1.0 %, but was changed to 10% on 1969.

* %
* % %

k %k

This is 2ug 1 % due to H. L. David.1®
In East Germary, at first vertical diffusion method exclusively had been used but after precise
comparative study it was changed to proportion method as national policy since 197

we changed to 10 ug 1% tentatively.

5.15)

At first we used 4 ug 1%, but because of we could’'t use DH—SM and the difference of the cap,
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3) miERIE EaER R o < {#ﬁb’d:?f@“éo
—IRFIE 90 DLt 203, TkERIZE & 50 %Bhric
NI BT,

—IRIBDFFE L, EHOMIERTEL 5 3 M
KRB N OB ILEE D 30~50 fsTH 5 DIz, Ik
HTEEZA 105 TH 5,

T DX IT L THIEANC & 0 S NS & fth o [F <
DMitPEfE% Table 6 IZ789,

HE b3 Canetti DRI -72DTH 35, SM
ERFP EHRADOHIH TR > TV 5,

HECBAN 7o LS e EH oMM AR IcE b b T
HHDOT, EBRIFE—OFRRIIEZNLSELE AL
HNDB, TOBEREVEITHE, LrLIoFHHAI
—HTHLEDL DI}, RO XD SR KU H o
R FEFTHE L bh 5,

1) SREE oI

TR A D 7o 30 DERFEB 1L, TN THREOREARE L
WEAEE N D, BRI REEZ R T 3 ERE% 10 5
H, A<l 1 HHORZHM T %, Trudeau™
TREEEM I0HHOE TS » 7o FLE DT,
EPERHC 4 WHEHREL b2 0 2 HPNOE %W T
Wb,

2) WK DS

R IRE S BEID VWO, EHIZSERIICEEF
DR G ERE S L E > TWw 5, Fenner!” it
Tween albumin HKICHEE L CEK T o@BLEWE
DI EB 80 %135 EHUTORBEE> TV D &I,
Lo THERIC Y 7 » TRE ISR @I L >\ o
BLTWE, 719 % /N5 /55121 - 1eHilk 2K, 0.1%
bovine albumin ##B LU M/15® disodium hy-
drogen phosphate #HHIC AN T, FfilE X ICEHE L -
&4, 0.1% bovine albumin #&H T id 24 BR 100
%5 NS TH - 12hS, MO 2 # T 2 BRI AR
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