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B AE S oD R R R Y FE T BT A ## i A Doxycycline

T X AR

& SIIRIR « FEHT DN T

HERFE-75H @B -CFRE
EBERFEFTRRENEHE (£ : CFEEHR)

(FEfn 52 4£ 8 A 30 BHEA)

=3 )

Tetracycline (LUF TC L 853) RTEROHFHED
1oL LT, BHEREARECHVH A transient
uremia ¥FRTHZLNAMbRTH Y, BEEREE
BECHTHHEACIERYET %,

E4EEI% 2 it Doxycycline (DOTC & BE3) i34¢
ko TC RPARCHE L THENI ML, mPREE
BsnEVC»CBEE 1 B 1E 100 mg O WREE 1T
thbhTWwb, $EbhbhiziEs A DOTC % & #iie
EEEBECHERAL, ORI, Bk, BRKHRB LOE
fERC O WTRR L,

HEMREHFE

sVvF7F=v )77 A (Cer) p 30 ml/min. [A
£ 50ml/min. AT D& OB BREREE B3 5 % (Case
1~5) &, FUT < 30ml/min. LIF ORE OFBRE R E
BE 14 (Cace 6), &t 6% DBHEHMNIRERIVED
BFREYRRLE LI EAXMTHLT4TET (P
# 62.5 ), {AEIL 46~57 kg (P 56.7kg) TH-
t= (Table 1),

gl (PR, MEH, €& IvHE) osHik
#%3HEMmD DOTC 5%t LI, #£1HEBRXF
A, FHESHMND 5% 7 Pyl 500 ml wRB& L
DOTC 100 mg % 2 BeffIa 0 CAMEEEL, 2 B BHR
31 B 1G4 H AR 8 BEps bR U IR O A Ik I % T

7 BREIRETT LT,

ABORBUIE 1 B BWE 1 EoHAEMEE L 2, 3,
6, 12 3 XU 24 BERS BB 0 KBl FHE IR S
6 @M, RidAmEMGBHE 0~3, 3~6, 6~12, ¥
IO 12~24 BEROZREEIHIC VT CET 4 BEERRL,
5% single dose study oK & Lo £2HHEHK
b S EBARATE AT ER I L, BAZAERIL single dose study &
BRI LTI X OEERE 21T ev, &b % multiple
dose study DFE¥E Lo

BRRG R ORAEHEIE DOTC #5514 0 BIR
LHIBEIR & ORI X b, UTI SSREME L D B 5E
T B (BBFn 51 £ 11 ABZEOREE) I X
DHIE Lo TiebbMER OB, BROERLA
LHREDONIHEEES), MEROE ML WA
(10*/ml LIF) ¥R EXRBBD RSV BRIER
BB EHEELTCBHEEER, hrEHEL, &
%, EXx Db THEDHRLEH L,

BEIfEREEERE LTERIER, B, R
DB, HMERIYBRE L, FMENTRE L T®
LRk smkiaE (RBC, WBC, Hb, Ht), JF#AE
B#E (miEo GOT, GPT, Alp, BREH), BHIERE
(BUN, Scr, PSP ##, Ccr) 2FMEL %o

R LTckiho DOTC o Hffii: Bacillus cereus
REBE LTS cup HETHIE L, BEROERITIX

Table 1 Clinical subjects

(ﬁ;e ‘ Sex ‘ Age ’BW” Basal disease ] Cer? l BUN® 1 Scr®
1 M 71 47 | Prostatic carcinoma. After castration & TUR of prostate| 60.0 19 1.4
2 M 65 50 | After suprapubic prostatectomy 60. 0 15 1.0
3 M 68 59 | After suprapubic prostatectomy 54.1 14 1.1
4 M 44 55 | After 1t. nephrolithotomy 41.9 13 1.5
5 M 74 47 | After suprapubic prostatectomy 40.7 22 0.9
6 M 53 46 | After bil. ureterolithotomy & cystolithotomy 15.8 38 3.0

After plasty for bladder neck contracture

1) BW ; Body weight in kg

2) Ccr ; Creatinine clearance in ml/min
3) BUN; Serum urea nitrogen in mg/dl
4) Scr ; Serum creatinine in mg/dl
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R 7 4 -tk RS hic DOTC (B4 Jiffi 865
ug/mg) w AMmERS XV pH7.0 o 1/15M ) v B
RTThZhERBEOEBERYREL, ThlhmiEs
T ORI ER L,

MR BE R (T/2) oFtEE

DOTC pifAiEE DB 12 v\ Tk one compart-
ment open model % f\C, mMHEEIIEREEN T
BATHrb0LEEL, BREMFRECELTHLOX
BRI DM AR BEE A R/ 2 FIED W X Y AEEm B RAND
gﬁj L7

_ N3 ixlogY—(31X) (XlogY)
"= NIX*— (2 X)?

2
T/2=—1£-
m

{L X : B[ (hour), Y : DOTC il (#g/ml),
N : (AR RIE 8

7T — &% — OHEFASHL STUDENT t 5 A + &
Funic,

B o R

1. mrhimpEs (Table 2, Fig.1)

Single dose study : B M- IREELFFE O K EE
[EEE R CIR B 5-BEA 1 BRI~ 2 B¥R B 2.33+0. 701/
ml (Mean+SD LIFRU) %R, 12 BsfIE I 0.49
+0.37ug/ml Tholc, MEOBREREREE D Lh
2K BT 3.04ug/ml BiRL, 12 Kff B T 0.98
ug/ml LREERBERCERTHEVEZIRV L ED

hizo

Multiple dose study : 4D BFHEEEEER TIZ K
B 1.024+0.684g/ml DM BERYRL, 0
BB MBI single dose study &E U 1BsfI~2
BRI B » T 2.96~0. 76 ug/ml L single dose study
XY RREMEER R LICH, W study BiCEEZ L cho
oo L LEBSREI# O EE IO\ T single dose study
& multiple dose study & OfTItE:T % &, 3EFH
B (P=0.08), 6msfiH (P<0.05) % X 0° 12 B¥MA
(P=0.06) 1zix multiple dose study D% 5 2 &%
RIEHAD B VI EBRELXRDI, BEOTFHERES
HORBMABREL6RHBIALR, £ OfHiX 6.60
ugiml LREEOBRERENRIVELHICEL, %
T GRTfED 3.00ug/ml LhEEOBBERENRLD
BoaismERRL, 24 %D 4.404g/ml Lg
m*i&f;%’?g&)fCo

M BE D EEINEFEE OB B ERH T Case 5
HER\ o 4 A singgle dose study TiE 3.0~8.4 B
i (4.9+2.5 B§fE), Multiple dose study Ti3 5.4~
8.2 B5R (7.0+1.2 B¥f) & study RlCHEE A9
BEE XL, BRFEELEH LT Case 5 1%
single dose study o 4.4 B[] it L multiple dose
study BHi2ix 101.9 By L EHRER L T\ i

BEOBBEEESE B & o single dose study T3
IS 6. 2 R L FEOBREREEN L 2IRLhR
By top’, multiple dose study “Cix 34.1 B & ZH5

Table 2 Serum doxycycline concentrations (#g/ml) in patients with renal dysfunction

Single dose study Multiple dose study

Case Time (hr) after dosing Time (hr) after dosing on 7 th day

No. 1 2 3 12| 0 1 2 3 6 | 12 | 24
1 2.20{2.30|1.40 |0.77 {0.21 {0.91 | 0.23|2.50|{1.80 | 1.10 | 0.64 | 0.52
2 0.98 |3.30|2.60|1.40 | 0.77 | 0.86 | 2.30 | 3.20 | 2.80 | 2.10 | 1.35 | 0. 62
3 0.58 11.70 1 0.90 | 0.47 | 0.19 | 0.64 { 2.10 | 1.95 | 1.60 | 1.20 | 0.72 | 0.50
4 2.70|12.60|1.70 | 1.10 | 1.00 | 0.50 | 2.40 | 4.10 | 2.90 | 2.40 | 1. 40 | 0.70
5 1.20 {1.65 [ 1.00 | 0.50 { 0.30 | 2.20 { 2.40 | 2.90 | 2.80 | 2.60 | 2.50 | 2.45

Mean of peak levels 2.33+0.70 2.96+0.76

6 150 | 3.40 | 2.20 | 1.45 | 0.98 | 3.00 | 3.40 | 5.90 | 5.90 | 6.60 | 4.80 | 4.40

Fig.1
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Table 3 Half life (hr) of DOTC in patients with
renal dysfunction

(I:\?;e Single dose study | Multiple dose study
1 3.0 5.4
2 4.9 8.2
3 3.4 7.3
4 8.4 7.2
5 4.4 101.9
Mean 4.8+2.1 26.0+42.4
6 6.2 34.1

Table 4 Urinary doxycycline concentrations (#g/ml)
in patients with renal dysfunction

Single dose study

Period (hr) after
dosing

0-3 i 3-6 [ 6-12

Case Multiple dose study

Period (hr) after dosing
on 7 th day

0-3 1 3-6 ‘ 6-12 | 12-24

1 |10.04 16.0|20.0 | 6.8 |25.0 | 10.5| 5.9
(4.6)| (6.7)/(10.2)| (3.9)| (8.8)| (5.8), (5.4)

2 4.8 113.2{24.0 | 12.5 | 34.0 | 23.0 | 26.0
(8.1)] (9.4)(13.2)| (8.2)] (6.1)] (5.2)[(39.5)
6.2125.0|17.0! 7.5|56.0|52.0 | 36.0
(5.7)] (5.3)! (8.1)| (5.4)] (3.2)/(13.0)| (5.1)

4 13.0 | 9.7 | 9.6 | 80| 84|10.5| 9.7
(5.0)| (3.8)| (5.4)| (4.8)] (5.2)| (5.6)/(14.4)

5 5.4/10.2 111.0 [ 21.0 | 22.0| 26.0 | 9.0
(2.1) (2.7, (1.7 (2.6)| (1.9)| (4.3)/(16.7)
x:féabl&6i63 30.3+66.3
6 0.6 0.6

0.4 3.6 3.8| 1.8| 2.0

(0.1)] (0. 2)} (0.3)| (0.4)| (0.9)| (0.8) (1.5)

*, Numbers in parenthesis indicate total mg
excreted in urine.

RERNRbhic (Table 3), = DIEMILHKDIED 5
BAEZEHFL VI L LEBOERILER YD
febio 2 flic s TivTFh b BIfEA & LTEREER
¥ L OMBEET RIS R E R DI - 7o

2. [RepiMBEE (Table 4)

REREOBERIEEER « RPIRE Xsingle dose study
& multiple dose study & DRI TEREFIOKE%EE
CHET 2 EABZRALRT, RERPBEL R TR
fal#% single dose study -Ti3s3BA 45 £ 0 BEMI~12
BRI /AL 5% LT 1. 56 £6. 3ug/ml OfEx R L,
multiple dose study Ti%3~12 BRI R bR, £DfE
i3 30.3+16.7ug/ml TH » fo i, single dose study
T LHE A BB W ETIR R 5 o

BREOEREERERS  REKRFIREIL single dose
study THREBAEHR 3~12 REEIOMICH - e FfE L
T 0.6ug/ml 7R L3 &3, multiple dose study

Fig.2 Cumulative urinary doxycycline excretion in
patients with renal dysfunction
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DXL 3~6 KR oRMEHEIC 3. 8ug/ml T, WwFhd
O SEOBREREEN L VEMETHY, Zhi
F—BEOMFRE XD HEMETH o

3. RepdEitR (Table 4, Fig.2)

rh g D B EEEERE T 12 single dose study &
multiple dose study & ORI CRBHERECEEE T
¢, 12 BT single dose study Ci3FHs 18.6+7.1
mg, multiple dose study “Ti% 16.8+5.0 mg 2k
Thico L LEEOBFBERERE CIIhEEOHR
HEZEHIVHELLDRGERER 2 8%, 12 BT
single dose study T} 0.6mg, multiple dose study
T 2.1mg TH o1,

4. BEDREEEABROEZULSLIVRIRELON
;%X (Table 5)

DOTC DRZUBREIRFOSBET + A 7 2 FER
L, (), (), () wxhxh 5 10, 30ug/ml ©
FHIEF% 4 CeBa, (=) ik 30ug/ml THEH IE M %
EUh-eBa L L

BRI RIIAB D I ERER 50% Thoteo M@
EDEMC OV TRFBESCEREORKRIHRA DR
YEERHE L OBIFEIT SV THRATS &, Case 2 DR
FIREDVE L »OREM () THEZ), Case 6 TEW
RAPBE L RZME (=) TEIE > YRDOBERLED
1o 2 BILUM il —E ORI AR B isds - oo

5. BifeA (Fig.3)

BEERE LTOBRK, B, KEZTISXLMCED
ool WEMTRTLREIFAXBHLE 5 REHRIR
thotco

£ ®

TC RyAF LT T ERECESYE T5 BECHE
AUBECRLEETEC L3, BUN, miFEigEo
LR, 7Y F-vRA0#fT, RPEERBMOHNE RE
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Table 5 Clinical effect of doxycycline
Case . Sensitivity to Urinary peak levels .
No. Organism DOTC disc of DOTC Clinical effect
1 Pro. vulgaris - 20~25* 1 Poor
2 Pro. vulgaris, Klebsiella H 24~34 Good
3 Enterobacter + 25~56 Poor
4 Klebsiella — 9.6~10.5 Good
5 Pro. vulgaris, Enterobacter — 11~26 Good
6 Pro. vettgerella — 0.6~3.8 Poor
* ; Range

Fig.3 Laboratory data before and after treatment with doxycycline
in patients with renal dysfunction
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ThHH1H 100mg ZFEFHALTLHERCER S h
3, fRko TC RPAEFICHRB AT transient uremia
LFEHR IR EBFE IR TN 518010,

& Eo#HE T DOTC 100 mg 1 [6 & EHHER O 1
hEEOHEB MO 1 BRIRS 1 BfEROHED ©
FEALEELTCLZIRVW D EEbh, mMABEF
TR S BB X A BRI L RD ., F oAk
FHCL ) MHEBEIERYETIEERME L XD
¥, ¥ i transient uremia $ Rbhigh oo Ll
b X v A g O _EFHEm R EE O BFREERE
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LR RERY SO LI 2 fI IR0 EER & %A
EROEAERED I, HHRERECLEAFEAYERELTE
EHRBIE AR DRI o ey, MESWEBRTNB LS
CAKOEMER, HAVIIHEEC XAERIHEECT
RETHH50

REEPIEC B3 BEERDFE O, BEOEFE
BEEERE TR LOERBECRFBRENDLRDOT &
DD B RIBECBLTETHH 50 PEEOH
BEEEREZEOBAIBBELEAORFRE D LT
WD T, EEALRASEOHEXHETCEL X T TH
Bo L LS EBIORBE CTIIEARA DI Edb b ot
7%, EHIORPEE, MEORTRE LERSRELD
Bl —E OB @RERD B ENTERN oo RERY
FEDBRBC RV T EH oM EE X » iR+t 0B
LBz NKEVHRTWADDT, B L EFRDOR
chit, FEHORPBE L MED MIC, REOEKER
R ENBERGRCHEETIIDLEELLR S,

& =
T4 DOTC % BifeRiE2F L RBEPIERE
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ZHERLTCTROBREYE .

1. 100 mg, 1 [ESFEHE LB REOH
Bi LU MR & LI EHEFIOBE L ELED
fthotso 1H1[E 100mg, 7 AMEAHELCHE
ik RE P EE O BBEREN T 1 B 5 X
D EEY TR TR RO A REEE T Rr ot L
PLFEEOERERECERFE LML 1R LY
EEOBBRERECHO > BAEEEMLIC16, 246
TIER RS LD M BEEHOLER, mFEED
REGRELRL, RERERZEDL.

2. RePBEIMCBIL TP EEOBEREREEML 1 E
BERSIO7AMEERSEDWThOBELEEF L%
BERD T o, BEOBHBERESS TIRERITEL
RABE L Pt B2 iR,

3. EEIRAD RIS M B IR B R YYE 6 Bl B Bl
BWTHoloo = DEEKIE L EHORPIBE, WEOR
FHi & O —EDBEEII R ek - 1o

4. 1H 100mg, 7 AMEAHS X MPRE L
AEADHIVIEREEBELYR L TERRERERYED
G L adTLABERN, MEACEIEREED
BHREFMRZFD O Ich -1

X 53
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PHARMACODYNAMIC STUDIES OF DOXYCYCLINE IN
PATIENTS WITH COMPLCATED URINARY TRACT
INFECTION ASSOCIATED WITH RENAL DYSFUNCTION

Kyuner Tanaka, Hirosur Nakano and Hiromr Ninira
Departmente of Urology, Hiroshima University School of Medicine
(Director ; Prof. H.NIHIRA)

On 6 patients with reduced renal function,

single dose study that was administered 100mg of

doxycycline and multiple dose study that was administered 100 mg daily for 7 days by the route of

intravenous drip infusion were carried out.

The patients were divided into 2 groups according to

their renal function ; in the moderate renal dysfunction group (5 patients) their endogenous creatinine
clearance were between 30 and 60 ml/min. and in the severe renal dysfunction (one patient) that was

under 30 ml/min.

After 100mg dosing, the mean serum peak levels were 2.33 #g/ml in moderate renal dysfunction
group and 3. 40 #g in severe renal dysfunction respectively. After multiple dosing the drug tended to
accumulate in severe renal dysfunction, and the mean serum peak level on 7 th day were 2.96 ug/
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ml in moderate renal dysfunction group and 6.60ug/ml in severe renal dysfunction, respectively.
The mean time of half life in single dose study was 4.9 hours, and in multiple dose study those
were 7.0 hours in moderate renal dysfunction group and 34.1 hours in severe renal dysfunction,
respectively.

The mean peak urine levels were 18.6 ug/ml for single dose study in moderate renal dysfunction
group, and those were 0.6 #g/ml and 3.8 #g/ml in severe renal dysfunction, respectively.



