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Theophylline ¢ Macrolide FRUEWE & OREE AT 5 ER R

WREAE-AKE T B
57 B R B BR A KB A 5
k& G|
BRI BHBEHRFERH

(FBf 54 £ 5 B 4 ARH)

macrolide RITAEMHE BT HHIEDO—EE LT, oleandomycin phosphate (OMP), triacety-
loleandomycin (TAO), erythromycin(EM) %5 X X erythromycin stearate (EMS) L theophylline
LORYHEIFRYERICEH Lico =V ARKITS theophylline D&M H I, WWFho
macrolide HtfC X » T3 1[I L (500 mg/kg, p.o.) TREBIhih o LZHAED mac-
rolide % 5 AEMEHAE DKL LicthTiX, TAO x X8 EM i X » T theophylline D
<V ATEIGINBBAENCSH -7z, theophylline D F o t A EEHEF IS LT macrolide (250
# XV 500 mg/kg/day, p.o.) % 14 BREEGHES LIcBE, BT » b TIEW3 ho macrolide
b R RD I oTed’, T v + Tik OMP, TAO s LU EM 0B E#K 5E#C theophylline
M EEDEEILETHED bR, ThHD macrolide 21X hexobarbital-Na & X 55 » b
ORERFFFRRS 2 M S @ 5 HA S D bhic, Jods macrolide BT X % FEEOHEE, W3
hiedb @D O high ot - T macrolide, & it TAO ® EM i3fFekid s R#FEROFY
%EEL, theophylline RFE{RHETZHADS D LAVFR I iz, ZDFERIL TAO 2 EM
DIz 51 theophylline D MAFHIERENBEIND LS et TORELFETHHER TH 54,

e MCERWT LB X » T theophylline RFHI{EE I B L DHELH D,

BE¥mz i,

¥ ]

SEXHEF L LTHEAOBRECHALLORA T WS
theophylline 1%, % DY BB EH LBAZENH Y &
EROZENRE T, BLUOEILEEH I A T W
%o 77 macrolide R4 M E X TR R LB X <
EGTr L, SELWE OB theophylline &
BREhBZ L hib B, = ® macrolide i3 Bt % HEME
RSB EROBERILY, TOERBEFLELT
WAKE A © M4, mast cell DFA 3 X TR EFHAD S
DIEREELIIWE L T & 11D, £ WEINBERGER
LM Em B B £ ¢ triacetyloleandomycin o M4,
theophylline > iy sk BEAGBIET B = & ¥ BEL,
¥ CUMMINS 593 erythromycin b F#0 B %
DEBZL¥HEL T B, = hAHEE & Thi mac-
rolide 44 4813 theophylline o 8% % T % 25,
REBHEERO BB T 2R bHE», BEDOH
RERLt—2 > o @rmEShs, T - THED
macrolide R4 4 E % i\ T, theophylline & o HE
fERr SRR RN Lo cBET 5,

Thbitx LTE

KRBHHEBROVICRBRE X

macrolide RH4HEMHHE & L T oleandomycin phos-
phate (OMP [k B%, Jiffi 800~830 mg/g), triacetylole-
andomycin (TAO & B%, J7{fi 825~830 mg/g), erythro-
mycin base(EM X B3, JIffi 955mg/g) ¥ X X erythro-
mycin stearate (EMS L BZ, Ffffi 685 mg/g) #H\
ThLEE7 7 1V —BRXEELOREI TR,
theophylline (FYAHIE) &AL - TR 0.5%
tragacanth gum I THRE K L L, {LEHER L LT
B S Lico B dd R~y Ak X0 Wistar R
7y b T, U7 _AKREUENOCBARERAE (BE
22+1°C, B 40~50%) =T 1 BHMAEHRERGEAL
o

I Theophylline ®<v AZMAHHICE JiF$ mac-
rolide fff D EE

{AE 18~20g O <y AR 2 T L,
rolide » 500 mg/kg * 1[@ER K HEEKT, Ik
macrolide 500 mg/kg/day % 5 Bf#EMHE&E 5L, &K
frEE# theophylline OEFARE X HE DK E L,
theophylline % 5~6 RFEOARL AV, #HEHk 15

£ mac-
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10 €D~ A% A\ t-, theophylline #E5E <Y A D
FERYBETH L, 7TAKI CEARCEHE R,
x, 7 E&@ﬁ}'ﬁ:}g{ﬁxﬁ) LITCHFIELD and WILCOXON
ENC X » T LDso (95% EHEMRA) HEHEE L,

II Theophylline D5 » + MAFEEHBIZ I JI1FT
macrolide §fHDES

thiE 160~170g D F » P HHERER AT 1FE8TLE L,
% macrolide ®250 ¥ X Uf 500 mg/kg/day &) (10
B), & (17 B§) 2ERFTTEPRRE L, EAKBE
ZRET B LI, 28 macrolide # @RS L, &
# ¥ EBHZ theophylline 100 mg/kg #» £ BN
#E LI, ®KWT L, 3, 6, 9 BREBIEML, miEH
& theophylline BEY»BEKE 7w <Lt 257 4 — T
TER Lico 9 B B ORI KBRS b &M% £ L,
Mo GOT 3k 8 GPT #3tic HENRY %12 k »
THEL, WEELHCHFNDEELRT LI, itk
macrolide #¥45#ifEliz, kD My~ % hexobarbital
-Na @ X 5BERDEY L RAB L,

Theophylline E&ik : FHLI-EEKME 7w~ »
S7 4 —¥BIE KRS Y FLC-A700 ¢, gradient
programmer & LT GP-A300 % 502K H £ Dfe
3 DG-100 ##7% 1L, LPI-300 @ loop injection iz @
KLich 7 SC-02 (R 25cm) dhbieh, BWEFKREH
4% UVIDEC-100 = X b 254 nm kT 2 BHEER L 2
— X —REH LI, MEFH L LTitim 0. 25 ml iz &
Kxrx,—n 2.5ml (NEE#EYE L LT caffeine 50
ug XEH) iz, &E>HLIZA 30 FECELS
Bt (3,000rpm, 10 ) T X TR E V27 L, &%
HAVTIVT 4 X — (EKEK, FP-030) = TF
BL, XOFREYE 7 v ARG L Lico, ZO®HIK 50l
% injection loop KHEAL, KWTAAL 7 % B L Lk
FBRBEHEC X > TH 7 AETh DI hD, B
XFEEAK (A) &, 0.01M FEEeF b v v 4 (pH4.0)
80% LBV T =b Y= 20% DREE (B) 7
LY, ALBLORALIAY 8 FREIC B 104 756

90% Wis% & 5 gradient Thic, REIHE 1.3ml)
min, %7 AFE 50kg/cm?® OBEMELEC L, T
BHEh, BEE 254nm i TRIE S hic, migthigs
i3 caffeine |Zx-3% theophylline B% % ¥ v—»
BOEENLHEE Ui,

III Hexobarbital-Na i2 X% 5 » + REARE&RRSIC
¥ XI¥3 macrolide St DS

BIECRBIC 8\ CHIED macrolide #5448 1850 1
LN 1 BREERE 1B B, hexobarbital-Na 100
mg/kg FEEMESH Lo KV CERARHOMEYE
BEE LT, MEARFREERSMI%Z B LEE Ui,

2 B R &K

I Theophylline vy X At HEM(Cd L (T mac-
rolide { RO Z

theophyllineiz X % = v A DhBERITVTFhoRT
L AT, macrolide I X » TEROES = Lidie
Mol THLLHEIEREU LOABEOHE TR, K5
2 bR S HRRARMAMER Y4 U o\ CHRE RSy
BELTRE LK, BEEMEDRERETIY, REKPR
EEDEICTUE LI I B T iERIZ 7 {, k&l
PEBHBIEL I D, BEEHEL ST EERMKIZ— P
5T ELEERTE L, BEBUTOREE T,
MR ERUREERI e ote, Z DBIEHRZAER
AT, FECTHIDOTLEA L 24 BREILIATEEL,
FThUBCRCT B LD FThoTo AEHIEE
BIVWThOBCR T IREALFETL, fFRRER
FA—TH5Z LABD LRI, LB hHEENTEPD
EnBDd b, Th LDs, & LT Table 1 tiR L,

IEALE < 7 AT 351D LDy (3RET 330~340, T
255~270 mg/kg T, theophylline DEMITHEDIZS 1T
EICHE L Bbhich, MEOMCEEZRI, T
%3 mecrolide 1 @# 5B K313 % theophylline O
LDso Th %A%, rehicle ® + 5 # v b J 50 LD
TYVARIBEALEE Uit oic, FhWwiho mac
rolide §ffT%, theophylline ® LDy, #HEICH 218

Table 1 Effect of macrolide antibiotics on acute toxicity of theophylline in mice

LDs, (95% C.L.) of theophylline (mg/kg, p.o.)

Imgngdiately after single
_administration of macrolide

After successive administration
of macrolide for 5 days

? 3 ?

Dose
Combination macrolides mg/kg

p.o. 5
Untreated control — 330 (275:;;95 2
Vehicle control 3 — 310 (263~366)
Oleandomycin phosphate 500 385 (326~454)
Triacetyloleandomycin 500 315 (272~365)
Erythromycin (Base) 500 300 (254~354)
Erythromycin stearate 500 355 (296~426)

255 (213~306) | 340 (291~398)

265 (225~313)
300 (254~354)
285 (246~331)
290 (246~342)
320 (267~384)

320 (276~371)
370 (324~422)
415 (349~494)
440 (386~502)
315 (274~362)

270 (233~313)
260 (217~312)
290 (242~348)
310 (263~366)
380 (317~456)
300 (258~348)
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1o, macrolide 5 HE#EFKEGFHRICHTS theo-
phylline @ LDs, 1%, rehicle TXURFE I high -
}zo macrolide Ti% OMP ¥ XU'EMS offBrizE A
LEELY R T, TAO 3 XU EM OftH Tl
theophylline @ LDs, % FR 33 HAAZED bhio
HEEOE» LDk EM #3Th »7ch’, EM &
TAO LD <=7 A 36\~ T theophylline DEMH:%
SR R Nt s NP gy (oF

II Theophylline ® v F M REHBICH LET
macrolide #FHOXE

theophylline 100 mg/kg EOHEIL XI5 T » b M
BEH#BY, Table2~3 Rl

HBETIIREOBAREH 1 B ThhREIRE L
7, 3EAMIELRERABREOMTBRE,VHEIN, 9
BSR4 7o ds die b @ theophylline WA A FRD Hhico
& hic st LT macrolide Rt E % Hk 2 BREATHR S
LT v F ik, WEhOBRERDWThORERREC
3\ T % theophylline BEDEE LZEIIR D LIS
otte LEHANKEEEIR VWL OD L O EEXX
macrolide, & ¢z TAO 7 ¥ DR 5 T theophylline
BEIEL RAEAXEL, 4 < &% macrolideiz X »
T theophylline RENE 725 Z L XEA DL »
too MEDBHE, NBBET 1M B kE O MFREHLR
Hhh, BEREIOFEBE ki theophylline BEIZIHKIE
TLA, 9BM®E cehi B U THLD HILE
VIFRBERRD LRI, o TT v PRIV T,
theophylline DI REHBICH B cHiE DD Z &
MED B hic, Zhics LT macrolide DR 5%, #E
DB LRI VPN BORDLID L DONB T,
-+l EMS Dfij#y 51 theophylline o ifn sy HE
BTIBEALEEBLUIthoTchd, LD 3EMIZRER

Fig.1 Changes in serum level of theophylline
in rats.

——=DMale, ---——- =Female, O, @=Control,

A, A=After successive administration of

triacetyloleandomycin (500 mg/kg/day, p.o.)

for 14 days.
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R4 %58 U theophylline oM BEXET X&%
EAEYTL, LRBEREHEHO 1V L 3REER
BELBAVEDONI, ZD 161& LTHRET » P
RIT BB L TAO #580D theophylline M EEH#
B% Fig 1R Lico M S B 2D X 5 i, theophylline
O M BECILMEREEN S D, Thicxt LT TAO #i%
LE3HET v} TREENILNL DD T » Tk the
ophylline BED LANEECHH S, BTy LR
oMb BEEBIC 5o IMBERBD T v FFEE
g, WFhoB b EEER BRI AEBEMSE
S o ¥ kXt IRBED FFE B3 M T 8. 7340, 24g (412
+0.07g/100g k&) X 7.93+0.19g (4.28+0.08
g/100g AE) ThHb, WTFhoctFERCHNE

Table 4 Effect of macrolide antibiotics on sleeping time induced by hexobarbital-Na in rats

Sleeping time (Mean+S.E.in min) by hexobarbital-Na
.. . Pose Immediately after si (1(;0 mg/ki,fti' ) i dministration
Combination macrolides mg/kg administratig’n of mac:gli‘:le e;f sr‘xl\;ii?im: ?o:n ';n:lags__a
p.o. s o 5 B

Vehicle control 24.4+2.1 73.5+4.8 40.5+4.1 | 121.1% 8.9

Oleandomycin phosphate 250 20.7+1.8 70.5+4.8 43.2+6.4 113.5+ 9.9
500 23.3+1.2 60.4+6.2 35.0+5.6 90.6+12.2*

Triacetyloleandomycin 250 20.4+1. 4 72.0+5.7 37.4+4.4 1 93.3+11.6
500 21.0+0.9 73.0+£4.7 43.0+4.0 88.8+12.8*

Erythromycin (Base) 250 22.94+1.9 71.94+4.3 44.3+6.1 103.3% 9.9

500 22.1+1.8 79.0+4.0 46.01+4.4 . 94.2+ 8.6

Exythromycin stearate 250 23.2+0.5 71.7£3.0 37.6+3.5 131.3£11.1

500 20.7+1.7 76.1+£5.7 43.115.6 115.1+ 8.9

* $<0.05
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zrRbbhieh o, EbRMmEF GOT & X GPT
A EEERRL, Wiho macrolide # 58 4 iFkE
HOBFFEXAD L RIS 7o
III Hexobarbital-Na (Z k%5 v FEEESFEMNC
&&(EF macrolide $tRAORE
hexobarbital-Na & X % 5 v + DR & & 0F 613,
Table 4 iR Lic & 5 CERALETY TILMED IR 5 X EE
B, EEICHREENTD b i, & hiZs LT mac-
rolide o 1 [@# 5 T\ "> macrolide T fRED
59 MBI, BRFEEHREYEBRCELLh -
1z, macrolide 7 H i@ 5 # D hexobarbital-Na 1
159 v b OERREE, HETIXV3Fh o macrolide #
EERRVTHIREA L HEN I EAEBREL bEI
Poke LHLHETIE OMP, TAO 35X 0% EM # 53
RGO EMEH D bR, hexobarbital-Na
FERMEBINBEACH -0

% =
REXLEREL UTHEDEEICA VLR TV 5 the-
ophylline ¥, macrolide RI4EME, & i TAO®
EM 0 ftBR X » T oM EEHABIE S h, B
S LEBCEVIMFREYE TS Ll b THRE
IhTwhb, TD X5 73 A {F X theophylline
Ofel, L ZBEFAOEMLER IhRIELb L,
% TE%E 613 macrolide R4 WE BT 538D —
BLLT, BERACC OREYRE L,
theophylline » < 7 AZ3FEE (LDso) 1 ¥ XIX$ mac-
rolide BHROFER Zic b &5, FAEHED 1 EHRET
3o macrolide i & B I E B RD e o 1o
macrolide 5 H Rl 5 4% 0 #¢ 5441 31} % theophylline
OBIFEEIL, OMP XU EMS OB TILIZ L AL E
8% 5 iehr o 7ent, TAO 35 108 EM o ftf iz
PRBIhBEACLY, L EMEH~Y ATIIH
ERENED b iz, theophylline DT 3R < B
bh, B UBIERITES » oht, macrolide 1T k5
RBHER T RS CHARIEETTD b hth - T,
#oT~v A% theophylline DT, FHIC
R Tmacrolide RHTAEME D SR EHEHIE I h B E
ARG Y, 4L BIEDHR SN D BEILED R ith
21,
BiEL & TEWIERIED O MFBECKET 5%
BRB\, L Tr ksl %4 L[4 theophylline
DMAFBEHBIC 3 X3 macrolide D &R RTH &
EELLR, < ATIRERmAERED T DT » b TRE
Uico Mo M+ XE 42 BERE LTRRIL, 5
T R, Bl 2 eh B, OSAEC X THE
ShRBVCRFRRBCh B, MR OBER RBEEE

WEREFL, REEEIBRERC XD, MEEIEE
B X2, COMERRIEALENC L - THA LD
BMELI Y T52% macrolide RiiEWEDFFRMELE
BT 5 BT O TRIZ L A Y REN T Fh
BZDRDWTH BT 2 o M BENEEROE
LRI E\T, hexobarbital-Na ic L % [EIRE G
M2 RE Lo T v M5 hexobarbital o BEIRES
MCHZEDLD Z LB XM EETHY, #H
D5 HHEL Y L PENCEVGEER M 2 L, macro-
lide o 1 BIRKHEE TRHEHED 7 » + O IE IE BB
Erbzichhotoh, 7 HREERE TS » oS
ERDEM 5T LDODOMET v b TiE, TAO LUt EM
\Z hexobarbital-Na iz X % AR5 5 5T % [HA AR
BNz, DWW macrolide % 14F EEZ L7205
v b T, theophylline DM REH#B T L, #ET
vy b TIXVF o macrolide 5B H\T b xf REE
LD mMFBEDOFEE L, ZIERE0MmFpEEE
HBRBD LI, AT » b Tk TAO, EM o fibic
OMP nERBHR 5T, 1~3 BECED IHiEEDT
BB BE DO, COBE, FHaEemiE GOT
FLO GPT BB, FEECIZ 0 LIXEDL
N, TeE 2 FFEE S 57 E LT TDBA LS
R#EEHR S EE S h, theophylline DML LA
BB T THB, LOLSEDERIFDETTH
D, MF » F TiX macrolide D35 DI X » T,
theophylline DRBHBBE I TV X 5B bhi,
theophylline D<= 2 2MHMR LT » b MFWREE
2, FABENBEHCRSCTHHMETR L > TW 5
¥, T DOPEZEL hexobarbital-Na DfERME i & LA
BABBMERHOET LB DLEbhE, Thik, B
KIEMCEET 5 BRI, YKtheophylline o K
HEBTHZENELDbNRD, macrolide REVEWE, &
{w TAO X0 EM %, #MEETHZLIX-T
< v AW} % theophylline m#EMHIFL, 7 » b
s\t % theophylline BERE T X/ &4, hex-
obarbital 1= X % EIRKSEZEM I O & FRFEEEEF
BoEREBbhb, TREREEOE VHET » + T
(3, macrolide HEHIC X » THEFFERITIZ L A L UEY
5ot BEEHOEV#T » b Tik TAO 2 EM
Yo TRMBERIEEIND DO THA S, It~y
ATHRYPEEOUEIENTHY, FEL»1IIRL
VT macrolide 12 X5 &L FEL DO TR »
oo, macrolide 1o X BBEEFHL, \HW 2 EEFEH
phenobarbital 7¢ ¥ ORI HETIIEREL IO TH
Bo & OEELDMENL WEINBERGER 590D € b IT¥s
FaRBE e HT, AKRLA/BRTILSH, Bl
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HTREOHEEOBAYFHATIZ LIRETH S,

EHo RPBFACIBEBENEPT, LRIFH T
Te b EREL BRI TWBHEMNE L INES 11RN
Twb, Thit, RMFEXOBVIHOKERLILHL
1oE &2 bhBnhl, LOHMANNGSDZ X fuid theophyl-
line DRYIEEFTLA—Thb, v¥¥F, 7
8, R, e 194~ 1,3-dimethyluric acid & X
O 1-methyluric acid KRFINhBEV 5, EHIEFE
HiZ Xl theophylline # 53 5ERIIRE ShT
Wi h, ZTOEERIIFFO microsome 12T REL,
7 v FIFWTIEER /e FF microsome B 5% ) &l 1
SKF-525 A 1= X » T theophylline RZ 1T M % X h,
phenobarbital % 3-methylcholanthrene o X 5 /g5
FEAC X > TRAXMBEINRD L5, H>TT o b
T\ theophylline » f{#EEFE % macrolide D% % & D
CXoTHEER5T, REMVREIhDZ LRYRE L
bRBZLTEELDOEREYIRT 20 TH %, —
7, e M5 theophylline »BHEEICIIEAZE
AREL, FRNRTIRMMA L3 theophylline {3
ELSEB Evhbh!Y, ThboEZVTRYFCET
% theophylline fRBEFRFMMNKEBE EL TV &
#xbhTwb, HUNT 692 X }ud theophylline o
RAEEIREC L > TREIRD L5, Ebic
JUSKO 6™ iz Jf£.3a<Y 7 » FOEEL the-
ophylline omiE 7 V7 5 v AREXRE L, EBEEFE
KIBZbDLEEZLNhDH, LRI HEROBER
BOKE STOWTRAETH D E BT B, Fio
LBV THEELSORRICAULBERIB/EI LT
%0 LU, 7o OBBEEEE b K/HET B
Bihb, e bikki}B theophylline fKHA X HICHF
% &h, macrolide L DIEMIHEIEALAMICI NG &
ERMARE LIV,

X [

) BRNE, EH— KB ¥B:<7r51 FRHK
EME, L= ) Ar~Av Y ORKERRRC
BE3 % EERM W %, Chemotherapy 22 : 1502~
1510, 1974

2)

3)

4)

5)

6)
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8)
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10)

11)

12)

13)

K B, BRAE, MHRE 28 B xa
HE, LRBRE &RET, THRIE=K: 51
HERELRTE~sr 51 FRIEY B ORR
%R & < iz Oleandomycin DB M Hico
T, Jap. J. Antibiotics 30 : 285~294, 1977
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EXPERIMENTAL STUDY ON INTERACTION BETWEEN
THEOPHYLLINE AND MACROLIDE ANTIBIOTICS

Karro Tsurumi, Koner Kyuki, Hanme FujmMura

Department of Pharmacology, Gifu University School of Medicine

and Axira Mizutant

Department of Internal Medicine, Aichi Nursing Junior College

It has been reported that clearance of theophylline from serum was reduced in patients receiving
triacetyl-oleandomycin (TAO) or erythromycin (EM). This drug interaction includes clinically the
important problems. The influence of macrolide antibiotics on acute toxicity and serum level of
theophylline was experimentally investigated. Macrolides used were oleandomycin phosphate
(OMP), TAO, EM and erythromycin stearate(EMS). Serum theophylline determination was performed
by the technique of high-pressure liquid chromatography, using caffeine as internal standard. Acute
toxicity of theophylline in mice was not influenced by single simultaneous administration of each
macrolide (500 mg/kg, p.o.). After successive administration of macrolide for 5 days, the toxicity
was slightly decreased in mice of both sexes given TAO and EM. Serum level (1, 3, 6, 9hr) of
theophylline (100 mg/kg, p.o.) was measured in rats given orally macrolide (250 and 500 mg/kg/day,
p.o.) for 14 days. The level was not changed every hr in male rats given each macrolide, but was.
decreased significantly at 1~3 hr in female rats administered high dose of OMP, TAO and EM. On
the other hand, sleeping times by hexobarbital-Na (100 mg/kg, i.p.) was also slightly reduced in
female rats given TAO and EM for 7 days. These results indicate that theophylline metabolizing
enzyme in liver microsomes may be induced by macrolide, especially TAO or EM. However these:
results disagree with the reports found in human, and the reason is discussed.



