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Escherichia coli Q13, E. coli S 26 & & U Bacillus
subtilis 168 M * FH\~» 72,

2., HEHEH%E

Clarithromycin (CAM), [6—O—methyl-*C]
CAM (tcH#t4t8E 2.04 GBq/mmol) # & U CAM »
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100,000 %X g b iMBEEK I3 Ioarasui DHENICHE - TH
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v D E. coli ¥721% B. subtilis ') ¥V — 4B LU 80
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TANI—THBL, VFHEY/—LEHKIZTANI—2
AL o HEEE S5-1) LEIBRICHK. » FL—
sarhrrI—%BYTAEL:,

6. E. coli") #/—2uk [“C]CAM NEAENME

RIGH# (0.25ml) 42 50mM ) 2 /% (H
7.5), 10mM Bk~ 7 # 2 7 L, 100 mM {E{LT >
=2, 1mg E coli Q13 ) ¥V —4, [6-0
-methyl-*C] CAM (1.17 KBq/ml) & U Fig. 3
ZEEL7:MENCAM -3 KMHMESUCLH LAY
L, 30CTS5aMmiBL 7% 4CIzBiT5 [
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# T LEBCIERY LABEN L DBIEL,
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THRE0.1%NT Y /—N%2&mML 72, CAM%9)
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F=ArHBwii H] F3:vo2FmL 26HE
ML, EEMEMEL 25— 2 AW TEDES
L, EBAHES~ND *H] #F=4>0RD2A
BIUEAHKEY L UIZ DNA B4~ [*H] 11
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1, | ) N7F FAaRic it 2EEHR

E. coli DEMIMERRIC L 58 ) ¥ v AREH
T2 CAM * 2 D RB¥WAOAENE XL, 0.1~10
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-4 DIETH - 72 (Fig. 1-A), ) KV —24%B.
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CAM or metabolite (uM) =
E. coli : Escherichia coli,  B. subtilis . Bacillus subtilis = R
Fig. 1. Effect of clarithromycin and its meta- CAM or metabolite («M)
bolftes on p(?lylysme's‘ythesm with Escherichia Fig. 2. Effect of clarithomycin, N-demethyl
coli and Bacillus subtilis ribosomes

CAM ' clarithromycin, M-1 . N-demethyl
CAM, M-2 . N, N-didemethyl CAM, M—4 :
decladinosyl CAM, M-5: (14 R) —14-hydoxy
CAM.

clarithromycin, and (14 R)-14-hydroxy clar-
ithomycin on MS2 phage ribonucleic acid
—directed polypeptide synthesis in an Es-
cherichia coli cell - free system

CAM  clarithromycin, M-1: N-demethyl
CAM, M-5: (14 R) -14-hydroxy CAM

Table 1. The relation between the ranking of amino acids from the N-terminal and the inhibition
of their incorporation into a peptide chain by clarithromycin, N-demethyl clarithomycin
and (14 R)-14-hydroxy clarithromycin in MS2 phage ribonucleic acid-directed oligopeptide

synthesis

3H-Amino acid incorporation in the

fMet and oligopeptide

absence of CAM and metabolites

Relative *H-amino acid incorporation

in the presence of CAM or metabolites

(%)
(pmol)
CAM* M-1 M-5
f[*H] Met 6.28 91.8 92.0 9.5
fMet-[*H] Ala 4.41 56.9 72.2 52.3
fMet-Ala-[*H] Ser 2.42 47.5 66.3 43.9

* CAM : clarithromycin,

(Fig. 1-B), & 512, MS2 77— RNAKEN K
VR7F FEBUC KT 5 CAM & £ L 80
EMRERANL LA, HEXEIZ CAM=M-5>
M-1DJET#H - 72 (Fig. 2).

2. R)R7F FERICEBITHT I /8D N Kif
2 b DIRAL & B A AL E RN g

MS2 77— RNAKENK ) R7F FER&AT
LIEEELTCa— P EARIAREND Z & 2 FH
LT, RI)RTF FARICEBIT S NKE»LNT 3
/BONRRLE RN AANDEERIZ CAM, M-1 5 L U
M-512f>TRWIBRLNEHTEr AN, £D
HR, CAM, M-1 B LU M-50FXTICBWT,

M-1: N-demethyl clarithromycin,

M-5: (14R)-14-hydroxy clarithromycin

2— }EBEHAHENON XKLL 2BBE3FEBNT I/
BOBMNALHNEEEN, FOHRENEEITM-52
CAM>M-1DIET# -7z (Table 1),

3. E coli ) KRV —2¥k [*C] CAM m#E4 iz st
T

[“C] CAM & E. coli ) KY — L&A T 5
M-1BLUM-5 DB LRIFL 7, HRELTZ
JERUH D CAM % w72, JESHE CAM, M-1 5
T UFM-5%0.2 yMTHEMT B &, [#C] CAM
(0.2 uM) PGBV EFNEFNE L Z50, 75 B&
U 50%icii L7z (Fig. 3. €613, M-1& 5\t
M-5ic& % [*C] CAM & E. coli ) RV — LD
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Fig. 3. Effect of clarithromycin, N-demethyl
clarithromycin, and (14 R) -~ 14-hydroxy clar-
ithomycin on binding of [6-0-methy-'C]
clarithomycin to Esherichia coli ribosomes
CAM : clarithromycin, M-1 . N-demethyl
CAM, M-5: (14 R) - 14-hydroxy CAM

AOMERRY M-14 5wt M-5¢& [“C] CAM
NDMELEZ THEOWEK 7 o0 v Mok ) #AXL
#E, M-1BLUrM-5i2 [**C] CAM & E. coli V)
RKY — LS HEREET LI LB
(Fig. 4).

4. 7 MMRIEERFHEI~OLE

5. FFFMIE% CAM, M-1 5253 M-5H&ET
(150 ug/ml) & UIEFHETICHALEEL, S 512,
Fig. 512 R L 7z8§fic FH] A FA4=>d 5 iz
[H] 3 v 2 BT 2rerEam L oMias 2L
721%, BE'KE, DNA B L U SES~OBSEYE
NENAABICHNT B ENLNORELY A, CAM,
M-1& 2wz M-5 L EBEE (0BR) = [FH] #F

Moles ribosome/Moles bound CAM

A= RIS L 2B E D BB RES DB E
MO AARIZ, MERICHAZRERY 720 2y
Bt E25 2 8&F50%ICHDL 2 (Fig
5-A), N5, EARESSOEAEREILEETR
»7:0 CAM, M-1 DM THEBN B £ £ 50%z,
M-50EBmMT 75%=#@p L7z (Fig. 5-C), R
& A REIF OB EERLD A A RIS 18 Beh ¢
WML feoizstL, CAMBSUM-1EETNE
EVR IS~ DR EYER ) A A I3, 53 12 65
LD LS 18 BEM T SE R O BEMIC N s L 2
# L7 (Fig. 5-A). —%, M-5 BETOEAKE
AN FEEER D AL RISEE 12BN THERNE
EF75%% TN, HEE 18 BRM T 0 BEMO)
BEF120%TH-7:. 72, CAM H 502 M-1
HETI L -8R0 EARRIZZEC ~ 85MT
bEicmAr R LN, SEEISEMTII L5,
LIZREOBMEIIZER TH 72, Z UL M-5
HEETICERL -MBOEARRIIZE0 ~ 6MT
MR 5% ThH Y, K12 B LR L 132ES
T& -7 (Fig. 5-C)e CAM, M-1 4% 5% \»{3 M-5
LEIERIC [BH] F 3 v v 28BicEimL a8l
DNA B ~OBSEER D A A RIS SEEEHL:)
FNENB L EFMBD 30, 25 H D2 50%ICEHDL
7z (Fig. 5-B). 25612, CAM B X UM-1HET
T DNA B ~OBUHERER D AARIE, Ehbi
EISEM I TEILIZEN ST (Fig 5-B),
DNA BRIz N L MBNIZIT50% TH -7 (Fig. 5
-D). M-5 %% F T DNA B53 DB &R
AAER (S HEERERERD X 2o L, 323 18 BTN
Bt L #8%THY (Fig. 5-B). 72, DNAE
I2HERE O BER TIE M BR O 75% T & - 72988 6 B

0 i

1
0 5 10 15

0 5 lb 1‘5 20

1/Concentration of CAM (uM™)

Fig. 4. Double reciprocal plot of binding of clarithromycin to ribosomes in the
presence of N-demethyl clarithromycin or (14 R) —14~-hydroxy clarithromycin
CAM : clarithromycin, M-1 : N—demethyl CAM, M-5 : (14 R) —14—hydroxy CAM
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Fig. 5. Effect of clarithromycin, N-demethyl clarithromycin and (14R)-14
—hydroxy clarithromycin on incorporation of [*H] methionine and [*H]
thymidine into acid—insoluble fractions and on protein and DNA contents

of primary cultured rat hepatocytes

Rat hepatocytes were primary cultured in the absence or presence of
CAM : clarithromycin, M-1: N-demethyl CAM, and M-5: (14R)-14
—hydroxy CAM. [*H] Methionine
[*H] thymidine (400 KBq : 925 GBq/mmol) (B) was added to 15ml of
culture medium at 0, 6, 12, or 18 h after the hepatocytes adhered to the
culture dishes (75cm?) and the incorporation of radioactivity into protein
and DNA fractions during the next 2h and protein (C) and DNA (D)

contents were measured
CAM ' clarithromycin,
hydroxy CAM

P HIRITHREEISTh -7 (Fig. 5-D). HUENZ
tirh, BIRED CAMICL 25 v F A RERT MRS
~DBERORBII M-155iz M-1& CAM I
& AHEE SRR A T2,
m. * -3

E coli nEMBFEARY) R7F F2RB LU B
subtilis ) RV — Lk B K ) oAt 3
BMENKE, MS2 77— RNAKENI— + BH
RABIC BT 27 3 /BOIBALE TR Y AL ERE &
U [“C] CAM & E. coli ') KV — LDEEAIIHNT 2
BERZ, CAM & M-5i2i31T%L <, M-1i3=
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CAM, M-1 8 LU M- 5 DHEHOMEL E & ¢ —%K
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B, 7y R EFMIEOBEEARS L U DNA
DR BET 212E, T FBLUA ZDERS

(400 KBq : 747 MBq/mmol) (A) or

M-1: N-demethyl CAM, M-5: (14R)-14-

WTHHM-1& CAM &L TERREETH>znIHFL
T, Lt ERBHTH S M-5Ic &k 582 CAM
ENNE stz e b, M-5137 v F THE®EY
BrrBbhd, EELIIAIHRYT, EZRE~D
(“C] CAM &g 7 » b AR F o
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ANBLEF3SETH- LI EERELL, 177,
CAM %7 M ETDEXNDBLEE3IAND 1 HK
Tk F, 2901 M-1 IR %S
sz eraosnTn3y, 46, M-5HFETT
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XUFTEHELAEZ ED S, M-S 513N
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DHM-15T v rnERBIc LD EELILND, L
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MODE OF INHIBITION OF PROTEIN SYNTHESIS BY
METABOLITES OF CLARITHROMYCIN

Tomormito Kakecawa and Sevu Hirose
Department of Biochemistry, Faculty of Pharmaceutical Sciences,
Chiba University, 1-33 Yayoi-cho, Chiba, Japan

We studied the mode of inhibition of protein synthesis by two major metabolites of
clarithromycin (CAM), N-Demethyl CAM (M-1) and (14 R)-14-Hydroxy CAM (M-5). The
results are summarized as follows:

1. The degree of inhibition of Escherichia coli cell-free polypeptide synthesis by CAM and its
metabolites was in the order CAM=M-5>M-1 in both polyadenylate and MS 2 phage RNA
—directed polypeptide synthesis.

2. The degree of inhibition of MS 2 phage RNA —directed cell-free synthesis of coat protein
was in the order M-52CAM>M-1. They all inhibited the incorporation of the second and third
amino acids after the initiation of polypeptide synthesis.

3. Cold CAM and its metabolites competitively inhibited the binding of [**C] CAM to E. coli
ribosomes in the order CAM2M-5>M-1.

4. The degree of inhibition of the incorporation of [H] methionine and [*H] thymidine into
the protein and DNA fraction of primary cultured rat hepatocytes was in the order CAM=2M-1>
M-5.

Our results (1, 2, and 3) demonstrate that these metabolites inhibit polypeptide synthesis by
the same mode of action as that of CAM. They also suggest (4) that the toxicity of CAM
administered in extremely high doses to rats could be caused by M—1 or by CAM and M-1.



