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STUDIES ON THE PROBLEMS OF RESISTANCE TO ANTITUBERCULOUS DRUGS
II — 1. Clinically Applicable Criteria of Drug—resistance to Rifampicin
Harukata BABA *

(Received 23 August 1993/ Accepted 7 March 1994)

Preliminary studies showed that some strains of tubercle bacilli were inhibited even by
2 ug/ml of rifampicin (RFP), but 10 ug/ml or higher concentrations were needed for the
inhibition of all strains. Of 5,100 patients with pulmonary tuberculosis who were admitted
to our hospital during 12 years since January 1970 through 1981, 1,344 patients had no
previous antituberculous drug therapy. All of the strains of Mycobacterium tuberculosis
isolated from such 1,344 patients showed no or less than 10 % growth of control on 10 ug—
RFP medium by indirect susceptibility tests. But, I defined the clinically applicable criteria
of resistance to RFP as “more than 1% growth of control on 10 zg—RFP medium” because
of following reasons : 1) the growth more than 1% and less than 10 % of control on 10 ug—
RFP medium could be reasonably explained as the results of some technical failures, 2) the
results of follow—up observations of respective cases, 3) our previous studies on the
distribution of RFP—susceptibility of natural resistant strains.

Among total 5,100 cases, 605 cases had been treated with antituberculous drugs
previously but failed to achieve negative conversion of the bacilli, and restarted the
treatment with regimen including RFP (retreatment group), and the remains had no
previous treatment (initial treatment group). The negative conversion rates within three
months of treatment were almost same (more than 95 %) in both groups, but the rates of
RFP-resistance were 5.6 % for the initial treatment group and 92.8 % for the retreatment
group.

Among 605 retreated cases 129 were susceptible to RFP at the start of the treatment
but became resistant to RFP, of which 11 were resistant to 10 #g/ml and 118 to 50 ug/m!
RFP. Two of the 11 10 ug—resistant cases remained to be 10 ug—resistant until their death
(8 and 15 months after the start of the therapy, respectively) though their critical

* From the National Nakano Chest Hospital, 14—20, 3—chome, Egota, Nakano—ku, Tokyo 165
Japan.
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proportions showed some fluctuations. Remaining 9 cases later became resistant to 50 ug/
m! RFP. By the 50 ug—resistant cases with lower critical proportion, the increase of critical
proportion was rarely observed and did not reach even 50 %.

“Fall-and-rise” phenomena were observed rather frequently during the course of
treatment with regimens including RFP. The decrease of the number of bacilli in sputa,
sometimes to culture—negativity, at the initial phase of the treatment may be an evidence
of killing of susceptible bacilli. If bacilli reappeared or increased their number, it is a
critical time to reassess the treatment schedule. By my opinion, if the reappeared bacilli
were resistant to just 10 yg/ml RFP and susceptible to higher concentrations, we might
expect the effectiveness of RFP by increasing its dose to 0.9 g daily.

It is generally accepted that, when more than 1% of bacterial population can grow in
the presence of a drug, the bacteria should be considered as clinically resistant to the drug.

Let us consider a tuberculous patient in whom less than 1% of bacterial population is
resistant to 10 u#g/ml of RFP. Such a patient may be judged as RFP—susceptible by the
routine test in clinical laboratory, but may have one 10 ug—resistant bacillus among
10 bacilli. If this patient have 10° of tubercle bacilli in his lungs before treatment, there
might exist 10* 10 gg—resistant tubercle bacilli and also fewer number of 50 ug—resistant
bacilli. In such a meaning, many or most of the retreatment cases may have RFP—resistant
bacilli which may be resistant to other first—line anti—tuberculous drugs, too. I would like
to propose to treat such patients with RFP 0.9 g daily in combination with at least two
other effective drugs to which the bacilli are susceptible.

Once became resistant to RFP, the patients usually continue to excrete RFP—resistant
tubercle bacilli for long periods. According to my experience, the longest was for 10 years.
But, on the other hand, reversion from resistant to susceptible results in their drug—
susceptibility tests was observed rather frequently. Such phenomena occurred after the
cessation of RFP. By my experience, the longest period between the cessation and such
reversion was 8 years. Of course, the exact frequency and duration of both phenomena
(persistence and reversion of RFP-—resistance) could not be determined, because, after the
RFP—treatment had been stopped, the susceptibility tests to RFP were not performed in
most cases.

Three were primary resistant cases to RFP, all of whom were multi—drug resistant
cases. In one case, RFP—resistance was suspected to be due to induced mutation.
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Table 1 Initial Results of Susceptibility Tests of the Isolates from Previously

Untreated Tuberculous Patients
Critical Proportion (%)
Direct method Indirect method
Concentration
of RFP 0.9 9 19 29 49 50 |total | 0.9 9 19 29 49 50 |total
10 ug/ml 895 183 17 7 4 0 | 1106 | 1327 14 1344
50 ug/ml 1106 1106 | 1341 3 | 1344
VAREZ OB AHA, FAYDR1/2°, 24V E
THE, 2x1v, 45—, H75 v 2ERMDT 7 1£
Y EEE, dbkaedt, 4 ¥, Eko—#P HTH T
WHNTWV 3, BBILKTIREEEREMICE—Sh,
, — V222
K E LT, &7 2 OIEASEAIET 1 27 & LT _ o a
B S NTL B, 50
FRICHE 2 (B BRA LSRR AL OB IR RN gl true resistance
5 WIFLE S & E D S DAt %4345 L proportion &
ratio tETHE T 2 LT - 7o,
55 2 #C RER A EUR 5 45, % ¢ Rifampicin GIF ent.prop. 0 1020 30 50  100%

REBET) OMtpERTEE R~ 2, Fig. 1. Schematic Illustration of Critical
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1967 K & 0 # 3 R I R R HFIc > = Rk
FWEREIT> 720 TOWRBTIZ 2482 %, 5ugid
%, 10, 20, 50 ug T3 100 BOEMETH - 72,

RIT 1970~81 £ 12 R ic BB RBE Ic AR, A
BebE RIMERE 21T > 72 S D 5,100 Bl TH » oo R
FB 2,650 1, FAEHIH 2,450 Bilo 5 B RAEREFID 10
BLU S0 ug Ot % Table 1 IZ/R L 1,

10 ug 12D W TE M & RIBEE & s B &, MR
1%Ll 49 %L F Db D iR EHEETIE 1, 106 Fid 211
#l (19 %) RlEEETIR L 344 B 14 6] (1 %) Tilig
DEBHBH TRKEV (P=0.0000, *EEECE
10 g 1 1 % LI EOTIERE o 211 FlhisEs: cHka L
7o 146 Bl <13 141 Bl (96.6 %) MM E 1S - 72, F i
M 10 ug i< 1 % LI ED 14 BICTHRE L 7 5 filid i
B & 73 - 12,

ZOPID & DI E 0, 1~9, 10~19, 20~29,
30~49, 50 %LU Eicsyid B &, ki 12 FERTickRE L
#iEI8 #Tik R, EB (E), SM (S), INH (H), PAS
(P), KM (K), TH (T), CS (C) &%»* Fig.1 DX
5 IR HEEE AR % R U 720

TR 0 BITEWVIZEE L, REICEL D, 30~
50% DR TEG < 18 %0 — MRS ERIFHRET G EBE TR v
Zups, RO, ZORE, Rolnfa cRgENS &
DEVEE LD 5, FRMUEEEEKS E313E£<E
%

Proportion Curve

R 10 ng THE L 72 BHE T3 BIR 0@ b FHRE O A
MAIHRETO%ERL >12DT, T OWOEHOH MR
FAENT DO TROEMBEDHMETH 2, ok
KHRITH O RIZHED D 2 LFEHH 5,

50 g WG s[4 T 3 Bl - 72 (Table 1),
REHE 2,450 Bb D 36 (0.1%) TH %,

B1H: T4k, Fo METUEEAR. 6 7Y =%
7 B, 1BBE 2 4 ARIRERTER, A

20 415K, 1o h¥, RETREISAESL IR
NENn 3,

E3P:225% o HERAER, EBICABL

Pk 3 Btz #i <, 2611 7> B, PNB
BRI ERIES N 3,

P bE%EHT 5 L,

1) B8 10ug T1 %L, 49 %L F ol o
BIEMEETHR L2 ETA96.6 %13 0% & 15 -7,

2) MBEETIT -7 1,34 0TI 10ug 1 %L ED
4 BIhERE N 5 BI3E 0% &7 - 1,

3) 50 ug W HIEIMEEFI O 3 132 HitER <o -
726

B. MHEHB OMAHE

1) BEFIHK
kDB TRM LEBMETREZSOIEAIT- 72 b
D% 605 Bild - 72 (Table2), HBifh 23, #Biph (R
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Table 2 Results of the Retreatment of Treatment—Failure
Patients by Various Regimens

After Retreatment

Negatively TB-bacilli Positive
Total
Regimen Converted | Resistant Susceptible | Not Tested

RFP only 2 20 0 1 23
RFP+Resistant Drugs 35 28 1 1 65
RFP+1 Susceptible Drug 230 99 4 0 293
RFP+2 Susceptible Drugs 199 22 2 1 224
Total 466 129 7 3 605

© (17.09%) | (21.3%)  (1.2%) (0.5%) | (100%)

% (a)
100 1

-

50

negative conversion rate

[ retreat. group
Bl initial treat. group

(b)
resistance rate
]

p=0.0000

B B

no. of cases 466 488

139 36

Fig 2. Difference in Resistance Rate between Initial Treatment

Group and Retreatment Group
* negative conversion within 3 months of treatment
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203 i, MEF (Rick&d: 2 KDL EZBEH) 224 BITH 5,

T E LicDid,

SlO/.tg HO.Q PO.5 RlO ..................... 1 %u_t

E?ug KZO TZO CZO Cpm20 ............... 10 %I;/LJ:

PZA (Z) &R L T WhsEE & GE L o

2) B f#E

fatEAl 77 %, THEHEE % 7o 3 PEHE B i AL
21.3%, BHERI1.2%, FR0.5%TdH -1, BEHAL
L7466 %t 3 7 ALINICA S b Dl 453 #l (97.2
%) ThHh, ThiFEichbhbn® HifL L plE 6
# BB 488 D 3 A1 LA @ fatAL 466 1 (95.5 %)
LREALELTH -1,

L ADEIEOHHEE £ 7o (S LB O EA L 139
Bk 129 Bl (92.8 %) XL, & OMBEEH]I 36 F
s 20 (5.6%) ThHotzo Ldb D 2HI3S
SEMEFRG R Bbe 5 1R &k UF v RBANIT
» o1z (Fig. 2)o

o MBcREME 2FLIEEFH L Cwicichhrb S

¥, FEHEE 25 Filch 22 B (88.0 %) MMHHEALL T3,
OB O FHEOBF 32 BIE > TWD, HIEf)
DOBE BB D, BHELOBER ORI
LA ERTR S NP R 2FRER TRICA SN
i UBEE FIB < 3R B D & 7o 3R Lo B
ROTHEREAZ E NI D - o fod T, Ko I3RS
D S BENCTHEE O B A & o, TRFRBIIES» 5 6 4
A LIP O AL 3 B 100 %, B 93.3 %, N#f
73.5 %, ME£69.2 % TdH - 7o

3) ¥ THHHEAL U 72 129 61 o it o 8 1 & i e e
(Table 3)o

RREBAA T IE 2 BIREE T 10ug 0% TH -7 #l
W THHEAL L 2o B D B4R 13 10 wg 11 1, 50 pg 118 BT
Hotles

{LEEBAE D S B9l DT HEAL < 0 BRI R EIIC 13
ﬁg3ﬁ$6ﬂ5i5ﬁ,ﬁ§f%ﬁm9§km@&
{bi%, TEBEINE 72 AEHEENE C - 7cB (R0 C /Ut
WY DRTTHBH, EREIIIRMUALG R S PR
BN ED, BREMSEVICITOhE» 520, A
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Table 3 Grade of RFP—Resistance of the First Resistant Result

Critical RFP Concentration (zg/ml) 10 50
Critical Proportion (%) 1-9 110—-49|50< [1-9 |10—-49 | 50< |Total
Retreated with :
RFP only 0 0 0 0 3 17 20
RFP+Resistant Drugs 1 0 0 b} 4 18 28
RFP+1 Susceptible Drug 2 4 0 4 10 39 59
RFP+2 Susceptible Drugs 3 1 0 2 4 12 22
Total 6 b) 0 11 21 86 129

aQ

O Susceptible
® Resistant

0 +
bacilli

Fig. 3 Model of “Fall-and—Rise” Phenomenon

b.

C:

HIOBHEEEED O OFHITVWAWATH 3,
Table 4 i3 3 7 HUWNICitHAL U 72 BI& AR L 1o, B
85 %, HEBIPLG6 %, LEFT0%, MEf46 % THAT
5 RBMEAI B 0 IE ETHELIB R TV,

LI REPIERIGEC A2 &b b 3,

fiEF) : 5B, 69k, MIN, filfamksi,

R 7 HCEIWEHYIE, BEHD C.Z. 20 AR LS T
gl GRS & REE->TVW3) EDFEWEEDR
Fo ke UBRRIEBANLTIT> Tl RERTB X0
AR 2 B (RAUEER S H), 51z 1HERM®%
D3EED 0ug 0% TH-70 ETAM2ELHA

HiZR50ug 86%, C30ug 34%ThH-1to OB
dF 47y G, PNBREMETHEMKE TS % C &I
PHTHb, SOICZTDIFERB LU 1EER R 50 ug
100 % CTH -1z L5446 HHEIR 10 ug 0 %iciE -
TWiz, ZOPIRTHHELEEZRICL Z &S FD0
KENBXRE252 560 Ebh 3,

C. %1 MR D Z 0% ORI

1) 10 pg Mtk 11 B

10 ug W#RIE L 2 Bl 1 B3 E 91 %, IRHERMS
515 4 ABE GED), =0R 6 Btk 52§
FEE”n 8 %, BE8 A H BEL), Mtk 4 [,

1 TOfittkd 10 ug TH - 7205, IRORET 50 ug
K- bDid 46, 2EIE 1A, 4EH3HFH8HIT
Hoto FR0ug DAIKIBELIZ20b, b-EE
CHRBEMR S 50 ug i o e b LAV, BH D
1 #1113 transitional resistant #'"® <& 3, REK,
64 A, IBEFIE%E b It b, BB T 97 AR
LE® 5 ST, R10ug 2%, LI 34 6 » AEARM,
Z DRIRE,

2) 50 ug 1~49 %#t (Table5)

Table 4 Periods Between the Start of Retreatment and
First Appearance of Resistant Result

Resistance First Appeared After (Months)
Retreatment Regimen 1 2 3 6 12 12< Total
RFP only 8 6 3 2 0 1 20
RFP+Resistant Drugs 11 9 4 2 1 1 28
RFP+1 Susceptible Drug 22 13 6 6 9 3 59
RFP+2 Susceptible Drugs 2 7 1 2 6 4 22
Total 43 3% 14 12 16 9 129
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Table 5 Increase of Proportion of 50 ug—RFP Resistant Bacilli

No. of Examinations When Proportion Reach to 50%

Initial Proportion
2 3 4 6 7 Total
1~9% 4 2 2 0 1 12 i
10~49% 16 1 0 1 0 20%*"

* By two patients, proportion did not reach to 50%

«% One patient was tested just once
xxx Two patients were tested just once

50 ug 49 % LI T H 5 50 %L Bic?s 5 T o M3
HTH, BRE2HE1NATH -, REMEKTIE 1~9
%5 & 10~49 % 5 IFHEIC T S 0 EREBF O,
)9 OFHEEEMEV & 0 @I LB REETH 2, 261
350 ug 1T B T EMTE LMot ZD 1HNE 50 ug
8 %115 - TH 5 IR, =0 13 EREMSTTON
PEE 2 BIc L EE ot THOLRIMMEREDECL
LEEFRINIZIE single step TrRMHALT S RPN H 5
TEERLTV D,

D. Fall and rise JEMRY

AIEE 12 Crofton A3 AN HEALOBRA S 5 4 EMR
CRIEMR:, &5 2 OEFI oML, XEREL, BREL
D—-o& LTEMRLLART, BUEE K-> VBRI
B Loo0 208, THEEO AT 5 S LSS
BT EERLTOWD, % O IIIHORER, Wik
X 5> THRB B, SHP &% OBIEIE TR S, S
HTRHBROEH - T

RASUAEOEAE, T ORI B IS
LM%, Fig. 3 BWAIERABMINIRLICODTDH 2,
[LBEEMA & & bR IR EHITED L, BIERNE R
2ETooL, WEEIRENAT 24, TOEAOKED
BEARI O a & & bIEIET, FHRSEE - foikd)
OF ¢ BitEL LTV 3, T c ORHORERIEIZS
BRSO EESIEE LT B,

1) & L c OB A TRA 50 pg il L Twaud
BERFIE R O R AR E S - T E2FEERL, HU
BREETREIREED L,

L L 10pg @ A0 LoBESE, RORHES
B LI A 10 g O MR A LS 2 BRICEY
rTEpTENE, BBRkE LB IREENRE N
TW5,

22T 10 pg fittE & G, T E L R R O BaFR L
10 g L E 50 ug IFZE/RL TV 5, 0.45g IRAHE O
R0 3 KD b D 10 ug LIFTH 5, 0.6
g MR & Ch & REMI O, & TAH0.9g K™
45 20 ug Ll EOIMPEEAR SN TV S,

2) &L c OMETRAEER S PFHHNE R O R

AR, RBACOBMEAZE Mo, $16D
LEROMHBEI/DILBE 2, HOPICHRITREILE
FLTWLS, RIcHEF% Table 6 IZ/RT,

Hl1 . 8@H (Table® 2 7 A) B, 9EH
() DHoBEATESZLIRCHEALADICRE
0.9g IR, [EECEEOPMFIZRESTNETH-
Foo 9 BEOTERE OREZEE oMM > 7o F
EEEO 1 AAKICIZ0ug K TH-7ch, 27
H#%1213 50 g 100 %1z > T L& » 72,

BB, COEDOLTENLEL S 4H A HOBHEH LD
DIREMDIBRIEICEZ B RETH» 1o KEITIF 12
# %I > T TCpm K ICEHE, 203 AAKRLDE
AL L TW B,

B2 124ERT & 0 RTEFURERAL MSh, ABEABL
1971464 AL VR (0.3) E (1.0) Z@2[a], 144RkE
%, TifdERAE OEE 0ug 0%, E2 ug 0%, R
0.45) B (1.0) HIcZLH, EHEXBEHEL 356
H AR, EHIGHBROARTH > EEPHLLTSH
3, 2HAHE () KEETRETH -7,

B3 ¢ 14 4E RS TR RGNS, Abt, 194146 A
LORE (%) fmH26» A, #Eamot, 45 HER
WA, 5HABXD B 64 HEREL 250
<R it te Riblbe 207 AHL DRI E &L
AN

FiaRld 4RH (i) C () Z, 2HEMEERFEIC
Bk, 15 OBRETR 10 g 1340 %, HHHO CIEH
#Ab, 9R (0.9g) T (i) P (&) WEE, z0OH
Bk 249 HL £ ThEH R,

#w1mEsAAE (1) KEBEINETH- 7T,

Fall and rise I —Hc i3iGHEHHBE & bICIEF D,
9~3 # ALINIC B AR b B A TR bEKT
H%, LML Fig. 30 &S ci3-Ep LBV LD
AN

E. R10ug 0 %0E#

Tt 1 %L LEES A A, BRICEERT
HBREBIIEZONTWV S,

IERERTR 10 ug 0 % DOFID B>V TR Lo &
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Table 6 Examples of “Fall-and—Rise” Phenomena
Cass 1 : Male, 58 years old, Far advanced with the largest cavity of 7.2 cm
in diameter
Regimen RE TCpm K
(months) before | 1 2 3 4 6 12112 3 8
Bacilli H# + =4+ -—+ o+ o+ H +-—-—=- +
Resistance R 10ug 0 23 100 98 86
S0ug 0 100 76 56
E  2ug 0 0 0 0 60
Case 2 : Male, 78 years old, Far advanced with a cavity of 4.2 cm in diameter
Regimen R (0.3) E (1.0) R (0.45) E (1.0)
(months) before 1 2 3 1211 2 12 13 45
Bacilli # ++- - + + |- - - - -
Resistance R 10ug 0 0 0 0 0
E  2ug 0 0 0 0 0
Case 3 : Male, 46 years old, Far advanced with a cavity of 9.5 cm in diameter
Regimen RE H RHC R (0.9) PT None
(months) before |2 4 5 6 7 9 11 14 2|1 161 2 12 2|1 911 24
Bacilli t L S S A S IS e S S SN - |- -
Resistance R 10ug| 0 0 00 0 0 20 100 100 00 0 0 0
0ug 15 75 100
E 2ug| 0 0 0 100 67 38 100 26 42
H 0.2ug 42 B4 58
C 20ug 9 5% 14 2

A 10° OIBA, 10 ug TR 78 Bk 161 (1.3%)
+ubb ﬁa, 10* DA 13 37 Flch 6 41 (16.2 %)
D ot, L LA 10° LI ETRRE L Tuisn,

Table 7 Bacteriological Prognosis of the Cases Whose Bacilli Showed
No Growth on 10 ug—RFP Medium at the Start of Treatment

Total | Negative Conversion * | Continuously Positive
No. | 3Mon. | 4 Mon. | 5Mon. | Susceptible | Resistant
Initial Treatment Group | 282 <§f%) <§;%) (fgg) 0 0
172 181 184 10 72
Retreatment Group 266 1 0.7 | 68.0) | 69.2) | (3.8 @711

* Cumulative negative conversion
Figures in parentheses are % of the total number.

1o

%72 50 pg THHEBIZHIR 10° 12 b 10" s b3 Shish -

Wiz, 10 ug 0 %BAEEH L 1B D A DD TR %R
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Il 6 A B isREREcld 282 Bih 5 & AR epikatt
fbUtzo & T 2 DSBS A< R EIHR N QR LR
69.2 %, THHAL27.1%, BETH M5 67 HLE
BEMEIZ 3.8 % Th » 1o THDE/NEFHLITOD 10
pe T PEE O T b B AAIT R mER TR <, RO
[LEEBROBERERD 5 BOTRENS I o WHRITL
TIhERRT 500

0 10 pg PRI 20 pg IFTH 2D, R%0.9
g ICHIRT 5 T L TREAER LB RS S 5. L
L 50 pg TtHEENZ RUA OB RFIBMETS 5,

PlEARAaMIcERT 3L, BEHA T2 TR
0.9g LMD PFF 2 ML L TIREEBIBT 51 &
PRBEOHETE VN EEZ LI -7,

e, BICFEECRT20EENLETH S, R
0.9g ARAIARTIE 3 7 AR EY TEVHA L EbN S,
FEE T & BER BT S, BRE(LEF 95 %1337 A
PRI D > T\ B,

F. WittkiEe & mik o Rese i

R O 3 LS S E W, FAE &0 129§ T
LiwﬁﬂOLG%)K&BﬂtO@ﬁWﬁ1E®&®€
o6H, 2@ 3%, 3~6ME5H, 15EI1HITH S, iR
Frho b ol 3, kg 1ER 3, 2~44ETHI, 6
~8AE QBT H - too BXBDOMMEALE & » BiELETD
R 1A A 20, 2~9 H 34, 1~34FE10HITH 7,
¥ 7oA li@ﬁ!‘@iﬁé EIIMBARTH - oo

—J, o F AT AL U Bl ORI 2 MG L 7co
R0 b o RBIR L D TAEMN 4 B, 28H 5 #,
BREE TR T LERN 25 FI, 1~54 234, 54LLE
120, >bRERIFILIATS- I,

N otEER PO 0 2%}, BEAL
Do TV, —D U, B LR TOFRRRRER
FEAEERK LIS ESFE-T, RfubEEBIZZD
R S fTh B > 1D TH %o

G. W¥EEFER

RIHE & SICHAETIRBL TRE SRR ER
WHEKITH B,

BIESEE T R—IGISRE AL L TV B, Lin LBE
SEOEFIC L Ll OBARHIA R BAIET b € Ol
&, HHRFIOERSICS IV IRBUBRETREVE
A9 Mo

KBTI, OIOFHERT %/, MHgET
12 2 ug THIEL 7Bl b b - 7ohs, sEffHikE 10 ug KA
tThBrLEHNPDI,

KN T 1970 ELIR 12 4ERT o #1[E 6 T 10 pg DTt
B (critical proportion) ZMEf L7z & T 5, Ktk
R L T NTOHREEAIC OV T Fig. 10X 5752
et DT iR % 18 720 ABTRIZO W TOSRIZ A<

O OFEeE B 6T

M7 57180, AAREEATRACEE SR TRT -
TWwihs, R 10 ug OERETHID TETNTHIKEL 720
+HDbLEOHMEI 0 %BHARGEL, 100 %&b E
Vo B1BRIAELITOLDTH S, R1I0ug AT
12, THEREEERL CHEIDIDIF TRV, 08
AHE1IBRAEPTFOLDOTHA I,

LI AT, Lolt AT 10ug 1 LI LI
15 e b O RERE BT, 2OV TEWIREIZE -
7o

DIRIRLE &5 13, BAMHEEO M 5R 10 ug @
Sug LLBGE 107H0.1%Th -7 &, KIEH 1,779
Bl Ic X 3 953 B Tid 10ug 1 %I EIR0.7%
THoteETAMPD, BHERNIERAR G 10 g 1 %2
FEEAH, NMPEBEEORELZERL T10ug
50 %Ll EF 213 50 ug 1 %L E&E T B Eb~T,

PR 52 13, BEOFOMER TRARMERFE 3~6 4 Al
%7 BEBR R O EMZ 107 & 107° mg/dl O
B ke, 10°®Ekcid10ug Ts 97%, r 3%,
R(ZORIIHEFELIME) 0 %DETH - /2o absolute
concentration =D 7 H s, r A1 BLUULELLTH DX
BTV, BELELOBEE—HL TV, L
L ZofERIE 10 pg el (F0d 10pug BLY
50 ug ASERME) ZERIHRA L 35 L8> TV,
AAOTHMEERTEOETE L Lo, HAOH
KREODEDIEEZSHLETDOILTHA I,

A 2R OMHEERIZ single step pattern T
3o Lich» TitETd 5 EREMETT I NIEES
BWELT, 25ug #IRIBLTWVWS,

Canetti®® 1240 ug 1% (Li— J K&, R8EE, pro-
portion #), 72 U H DY TE Lug 1% CGEREE
b, RS4%, proportion ).

FERBEHD 1 ug 1 %3/ 10 pg 10 % EFH U
T, KL E b AN IBE R B TT - 72 1, 344 1 10 g
10 % TIREFMHIELTWVWiDT, 10ugl0 %Ll EEd
BOMELLAS LARVWER S, LdBoBfTl
%L L EMHRA E Ut

“Fall and rise” fEfRld, 7BEEH#Z2BIICET
ZEEREHTHE I EERN, E5I1C10ug 0%
DEHAZERT ST EICL > THERELTVSICH
Db oF, ML REIOXE E LT 10 ng MHER
DteHicidR%E0.9gIRAES T L, 50 ug RO/
DIT B RIS ORI OBIRBSBELS T & 2B~
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