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Cross—resistance Between Rifampicin and Rifabutin and Its Rela-
tionship with rpoB Gene Mutations in Clinically Isolated MDR-TB
Strains

Byoung Ju Kim M.D."?, Seung Hwan Oh'?, Eun Jin Cho® Seung Kyu Park M.D"?.
'National Masan Hospital, Masan, Korea ’International Tuberculosis Research Center, Masan, Korea

Background : Despite the emerging danger of MDR'TB to human beings, there have only been a limited number of
drugs developed to treat MDR'TB since 1970. This study investigated the crossresistance rate between rifampicin (RFP)
and rifabutin (RBU) in order to determine the efficacy of rifabutin in treating MDR'TB. In addition, the results of
rifabutin were correlated with the rpoB mutations, which are believed to be markers for MDR'TB and RFP resistance.
Methods : The MICs of RBU were tested against 126 clinical isolates of MDR-TB submitted to the clinical laboratory
of National Masan TB Hospital in 2004. Five different concentrations (10-160ug/ml) were used for the MICs. The
detection of the rpoB mutations was performed using a RFP resistance detection kit with a line probe assay(LiPA),
which contains the oligonucleotide probes for 5 wide type and 3 specific mutations (513CCA, 516GTC, and 531TTG)
The rpoB mutation was determined by direct sequencing.

Results : The rate of crossresistance between RFP and RBU was 70.5%(74/105) at 20pug/ml RBU(ed note: How much
RFP?) Most mutations (86.3%) occurred in the 524~534 codons. The His526GIn, Hisb26Leu, Leub33Pro, GIn513Glu, and
Leub11Pro mutations(Ed note: Is this correct?) were associated with the susceptibilty to RBU.

Conclusion : Based on the crossesistance rate between RFP and RBU, RBU may be used effectively in some MDR'TB
patients. Therefore, a conventional drug susceptibility test for RBU and a determination of the critical concentration
are needed. However, rpoB gene mutation test may be have limited clinical applications in detecting RBU resistance.
(Tuberc Respir Dis 2006; 60: 171-179)

Key words : MDR-TB, cross-resistance, rifabutin, rifampin, rpoB mutation

M OB RBUZS] wx} WAES Bao] we} 535%914

90%= TheFate . =) wad] ofehd 4 5L 52

Rifabutin (RBU)< rifamycin S¢] ¥HA 24 N GAWA w75 diidoz g AoA 90%<
]l spiro-piperidyl rifamycine]th. A % A9 WA WAES Baletgl 1, 208709 AW FFE
AAPFN A Mycobacterium tuberculsis 2 Mycob- ez & F 5 796%] Wit WAES B
acterium avium-intracellulare complex®} 728 #| gkl ) o] et 7 oFAIZRe] wak WA At
A7 wlo] zute|2lo] t)5he] rifampin (RFP)E.T} Y 9] RNA polymerase®] beta-subunits ZQ3sal ¢}
g7t o dF RFP WA Zdd a3t e E rpoB 4k Edole] g Ao deH Y,
Aoz wuwa i A7 Rag RFP¥ 3, RFPS 2339 RNA polymerased] 243t 2

o] RNATHA S X %6}3;4& 3 AN Qo
Address for correspondence : Byoung Ju Kim, M.D. et el HE Al | s 48=

Clinical Research Center, National Masan TB Hospital Efl =] rpoB 3 Ake] EdAWe]7F RBU Wid ol =
R LG S, ST, G oia}y] witolth @A) RFP WA 2] 96-98%
Phone : 82-55-249-3785  Fax : 82-55-249-0992 AN rpoB FFAx E@Hol 7t FolE =t o]
ol - byoungla S yahoo.com 8109 @71 9l WFH o wAs 51,
Accepted : Feb. 3. 2006 516, 526 A =2 EAWol7} 7 EsthAl

171



BJ Kim et al. : Cross-resistance between rifampicin and rifabutin

tH o2 ZAR mpoB FAA EAWo)E Felste]
RFP WS A& A <= 9li= INNO-LiPA
Rif. TB (Innogenetics, Belgium) #AFe} 28 Al47]
Ab o] kel A wol ARG A Ikl

RBU WA ¥ mpoB 32t EaRoleke] A/l
3t 71E9] Aol wWEW rpoB F- A 531 A
ol o]i= RPF¥ RBU R 18] 1 516
T RPFel ¥ A& frdtahe 526 A =
2|8kl ofw| Ao Fiol wheh U g
< wala o et i o at
526 A Ee] Wol: 2 RBUO| thek 74
Attar atef o} 744 RBU WA 3 rpoB

Edwolote] AA T HealA| efrt

olo] & AFelAE AU A FFES
© % RFP¥ RBUC| wat WWES Yopr il H5h
olg gt g 3 rpoB A =AW
APgE Ao ZH AU A A=l )
oA RBUS &84 2 mpoB 34 5] A}
& o83 RBU 7774 A&7 4 A 7Hs
Aol tiste] Aetazl gkl

A
i
=
L
A

=2

oL

wi1(509-514)
Wi2(515-520)
wi3(521-525)
wid(524-529)
wi5(530-534)

-
s (5 e
516GTC .

S13CCA

Figure 1. The representative figure of results of
REBA MTB-Rifa®

No.1 shows no rpoB mutation. All of 5 sensitive
bands are there.

No.2 shows TCG(Ser)5631TTG(Leu) mutation. There
is b31TTG band instead of wtb band.

No.3 indicates the isolate has a rpoB mutation other
than TCG(Ser)531TTG(Leu) on wtb(530-532) becau-
se of missing 5b31TTG band.

No.4 is GAC(Asp)516GTC(Val) mutation.

No.b shows the isolate is not M. tuberculosis because
of missing TB band.
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Table 1. The number of MDR-TB isolates showing an initial inhibition at the following concentration

of rifabutin.
2nd result
ng/ml 10 20 40 80 160 »160 Total
10 27 4 31
20 0
1st 40 3 2 4 9
80 4 4 18 1 27
result 160 2 2 13 2 19
»160 3 13 3 19
Total 27 4 12 8 48 6 105
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Table 2. The number of MDR-TB isolates showing
mutation at 5 different region or 3 specific mutations.
The number is divided by resistance or susceptibility
to rifabutin.

Cross-resistance between rifampicin and rifabutin

Table 3. Detection of rifabutin-susceptible isolates
by LiPA (reverse blot hybridization method) com-
pared to conventional method (drug susceptibility
test).

Conventional Method (DST)

S R Total
REBA S 17 8 25
MTB-Rifa R 11 59 70
Total 28 67 95

No. DST

R S

wt1 (609~514) 4 3 1

513CCA 2 2 0

wt2 (515~520) 5 1 4

516GTC 2 1 1

wt3 (5621~525) 0 0 0

wtd (5624~529) 25 19 6

wtb (5630~534) 18 6 12

531TTG 39 35 4

Total 95 67 28
= =duol7t s A gkth(Table 2). rpoB 4
Ao EdMol= witb B wid F, 524 A FZEAA
534 sEAtelel HFA(863%) 0% doldg o 4
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While any mutation in wt2, wtb, GIn513CCA(Pro), and
Aspb16GTC(Val) were regarded as RBU susceptibility,
any mutation in wt1, wt4, and Serb31TTG(Leu) were
regarded as RBU resistance according to the majority of
the DST results for each mutation of 5 wide type
(wt1~wtb) and 3 specific mutation(513CCA, 516GTC,
and B31TTG).
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Table 4. Profile of rpoB mutations in 94 MDR-TB isolates and its relationship with rifabutin
susceptibility by conventional drug susceptibility test

Codon Wild-type mutations

DST

Total

TTG(Leu)
TGG(Trp)
TTC(Phe)
TAC(Tyr)
CGC(Arg)
GGC(Gly)
GAC(Asp)
CCC(Pro)

531 TCG(Ser)

526 CAC(His)

)

CTC(Lew)

533 CTG(Leu) CCG(Pro)
)

)

TAC(Tyr

516 GAC(Asp)
GGC(Gly)
CCA(Pro)
AAA(Lys)
CTA(His)
GAA(GIuW)
ATG(Met)

CCG(Pro)

513 CAA(GIn)

530 CTG(Leu)
511 CTG(Leu)
Total

45(45.5%)

24(24.3%)
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Table 5. Detection of rifabutin-susceptible isolates
using direct sequencing of rpoB mutations

Conventional Method (DST)

Total
S R
rpoB S 20 5 25
mutations R 8 66 74
Total 28 71 99

According to the majority of the DST results for each
mutation, Hisb26GIn, Hisb26leu, Leub33Pro, GIn513Glu,
and Leub11Pro were regarded as RBU susceptibility, and
Serb31Leu, Serb31Trp, Serb31Phe, Hisb526Tyr, Hisb26-
Arg, Hisb26Gly, Hisb26Asp, Hisb26Pro, GIn513Pro, GInb-
13Lys, GInb13His, and Leub30Met as RBU resistance
respectively. Aspb516Tyr, Aspb16Val, and Asp516Gly we-
re regarded as RBU susceptibility based on the previous
reports'®"!
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