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LABORATORY AND CLINICAL EVALUATION ON MINOCYCLINE

Tadao Kirtvama, Tsuneo KocaneMarRU and Jisaburo SAKATOKU

From the Department of Urology, Yamaguchi University Medical School
(Chairman : Prof. J. Sakatoku, M.D.)

This report deals with the laboratory and clinical assessment of minocycline on urinary
tract infection.

The results obtained were summarized as follows.

1) MIC of minocycline against 254 strains of bacteria which were isolated from urinary
tract infection during the late four months period in our clinic, -was determined by plate dilu-
tion method. This determination revealed that Stephylococcus aureus was more sensitive to
minocycline than any other bacteria, and that this MIC was not more than 1.56 mcg/ml in about
three fourths and was less than 0.39 mcg/ml in about a half of these cocci.

The MIC was less than 12.5mcg/ml in 60.9 % of Staphylococcus epidermidis, in 48.9 95 of
Enterococcus, in 46.2 %5 of Klebsiella, in 58.3 % of E. coli, in 14.3 % of Cloaca. 1t was impos-
sible to find out Pseudomonas aeruginosa and Proteus mirabilis having MIC less than 12.5 mcg/
mg.

2) Cross-resistance between minocycline and TC was estimated on Staphylococcus, E. coli
and Enterococcus. The cross-resistance was demonstrated in the case of Staphylococcus aureus,
while it was unlikely to be proved in the case of the latter two.

3) Serum concentration following a peroral administration of 200 mg in two healthy adults
reached a peak level of 1.7 meg/ml in average four hours later. Urinary recovery was 6.7 %
for 24 hours.

4) Of nineteen patients suffering from urinary tract infection, eleven were effectively
treated without significant side-reactions by peroral administration of 200mg a day for 5 to 7

days.
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Table 1. Susceptibility of bacteria isolated from urinary tract infection to minocycline
(plate dilution method)

No. of ) i MIC (mcg/ml)
i |
strains | ¢ | ’0.2 ‘0.39\ 0.78\ 1.56 ‘3.13 ‘6.25 ‘12.5 25 l 50 100 1;;200
Staph. aureus 53 21 11 13 9 7 4 3 1
Staph. epidermidis 23 1 1 2 1 6 2 1
Enterococcus 45 3 2 2 3 14 6 3
Pseud. aeruginosa 24 6 18
Klebsiella 26 2 1 9 2
E. coli 48 4 7 9 10 4 3
Proteus mirabilis 12 1 4 7
Citrobacter 9 2 2 1 1 3
Cloaca 14 1 1 5 1 3 3
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Fig. 1. Cumulative distribution of suscepti-
bility of Staphylococcus aureus to minocy-

cline (53 straing)
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Fig. 2. Cumulative distribution of suscepti-
bility of E. coli to minocycline (48 strains)
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Fig. 3. Cumulative distribution of suscepti-

bility of Staphylococcus epidermidis to mino-
cycline (23 strains)

i

75}

50+

25K

ol L ! L 1 L L 1 1 1 L
Of 02 039 078 156 3/3 625 125 25 50 100 =200

mecg/mb
Fig. 4. Cumulative distribution of suscepti-
bility of Enterococcus to minocycline (45
strains)
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Fig. 5. Cumulative distribution of suscepti-

bility of . Klebsiella to minocycline (26

strains)

-, FOREEY Table 1, Fig, 1~5 022 <L ThH-
7z, Staphylococcus aureus 5333 % minocycline
ORZ WS, 039 meg/ml ZES L5 1 IBHD
W Bt Aig L, 50 meg/ml @ MIC %k
Bk S hicd - e, #4450 3 28 1.56meg/ml L)
T, %54 039 meg/ml YT MIC 2RI,
E. coli A3 L Tix, 0.78 meg/ml LI Foo MIC %
RTEERIE TR <, TOKRES (71%) (1K < 3.13 meg/
ml 285 25 meg/ml otz » TIRIER—IZ 535
plateau 2 U 7~. Staphylococcus epidermidis 23
¥, Enterococcus 458k, Klebsiella 26 BRiCx4 %
minocycline DEFZHLMITh 28T EL,

SBAT 2 F Ty 0.1 meg/ml, 25 meg/ml %1H
SRETHMEOMGEREL 2, BEMBIIRTIEL
Staphylococcus epidermidis DIF 5 M L D IEHETH -
7o, ThB 2BIREICELN S & Klebsiella (3R
&< BRESHFMBEEETD,
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Fig. 6. Cross resistance between minocycline

and TC (staphylococcus aureus)
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Fig. 7. Cross resistance between minocycline
and TC (E. coli)
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Fig. 8. Cross resistance between minocycline
and TC (Enterococcus)
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Table 2. Serum levels and urinary recoveries
(peroral administration of 200 mg in healthy males)

Urine
Serum concentration (mecg/ml)
Volunteer Concentration (mcg/ml) [ Recovery
(24 hrs)
ohr ‘ 4hr L 6hr l 12hr’ 24hr | o~6hr | 6~izhr | 12~24hr %
1 1.8 1.7 1.1 0.5 0.2 9.8 13.0 18.3 7.7
2 1.3 1.6 0.5 0.2 0.1 8.1 22.6 23.4 5.7
mean 1.55 1.65 0.8 0.35 0.15 6.7
mog/m! 5 Rep~D BT A7 { 24R R RPERRIINEE 6.7
20f 2107

1 oG
24 hr

IO 1 '
2 4 ¢ 2

Fig. 9. Serum level and total urinary re-
covery (peroral administration of 200 mg
in healthy males)

% OMBERKOBICEEDENRDLNT (t=1.432),
Uiedio TRRMHEOBEITED L 5 THS.
MAIOENAESD L~V ADOERM E. coli &
YFED BDso ILEDETHZ L EEBRBIEANRTELD
L, BB\ URR IR B EBRIC R L i mino-
cycline, TC D\WFhu LR 5 %50, ThIbA
T b ERRICH LTk minocycline % ¥R 3N
CH5H., o minccycline EFEIRTNE EIGEEH
3% L Staphylococcus aureus, E. coli T v id
66.7% Cdh - 1=. Enterococcus “CIL46.7% CH - 1.
W iF S TC A BIRT X E &AL E. coli T3.3%
& BB R DH TG it minocycline, TC Wi
FIRL T BB RICES RO THA 5.

M AR & U R AR IR

A BT 2 451022 JEc minocycline 200mg
A1 [EL L 2 F, 4R, 6 MR, 12REME, 24FF
PR L CiliE B s 1O 6 B, 12R%hd, 24R%
M HCBRR L CRPIBE L RpRINELREL 2. £
# minceycline WARSBAIOERICIT pH74 v v
A E AR TR L, Bacillus subtilis PCI-219 %
BEHE LELWEEYy 7 HECHIBLA. ZORMEIL
Table 2, Fig. 9 0 Z: < CTH- T, 4AWHERCES
BEL oD, FOfEITFH 1.7 meg/ml ThHbh, 24Ef
Blitgc By d 0.2 meg/ml OEZRLIC. WolEd

LT & te. LHLASER, FE: 3 59HE
THEZEL LN BBRPAOH BN E 3BT
L7Snie R B2 R LT <5 2 LiF, minocy-
cline DEAR G L5 EEREOBERIC Hlco THEKE
FIREMEEE 2 DRD.

B PR Ay &

D BHxE

minocycline ¥5-O%5R & 75 - ISEFIRIFIT, &
D 5 B12BIE BRSNS Ch - 1o, FER 8 XE
Bkl fEE] 913 low-grade o papillary cancer, JiE
BI0KEE 1 R IEAFE D e Pl A L e 2B
B TH - T FEFNL, 14; 15, 16D 4L, Th
LI R EBEPHE R BB L B 2 it - 7o d & OB
F o R ©h - fo, FEGILT, 18, 190 3 6]
3 AREMEEREATHEE, 5B IEMINL BT
BRIEAAE CREBMIE R OHR L HREEL TH-
fz.

FEAARNCEY, FEFI3 23 2 FDEETH - fa it
THERATH - 2.

2 #EJk

FRIE LT, 18 200mg #§4 2@icaELC7
B 5Lz, 53 ~4 BTHTRAMNE LA EHERL
721 WOFEFN Y, minocycline DLEEPIEL, ¥
B X 0 BRI REHEBERACR L 0L 55, Ei
FEFI3 ¢l BRE5EY 10mg &1, Tnkl1B83
[E1 a2 =2 PSS

BERZER S U Tkl & —MOEACHERL -
#%, minocycline OFBIIcA BHOHEY B LT T
X3 EHOBAITIR - Tty

3) #HRFEFLE

Sk EN AR T D R B, Kb s &
VELLY OyRHEEIECHER L 7o, {LORERER
MBI FE U B LTk, MLs® ok
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ﬂ
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Tabie 3. Clinical evaluation of minocycline on infection of urinary tract

before 3 days atter 1 week after
administration administration | administration
T wn
urine urine urine B 8
) 1=
2 5 diagnosis () ) 6} 5 &
8 % & & g o & & o | § o 5 ) BS
S| 3 310 58 | 8lul =3 5 3
B | @ =8 = g 22 2, Al 2% @ =
— = =
BB 8.8 g 28 | E®| BE
@ g @ g @ g
1 | female | 48 | acute cystitis +2| +3| E. coli 105 — | +1 (—) — =1 (= — +
2 | female | 24 | acute cystitis +3 43| E. coli 105 — | — | (=) — = (=) — +
3| female | 2 | acute cystitis +20 +3| (+2) - = (= — +
4 | female | 58 | acute cystitis +2 +2 (+3) - = (= — +
5 | female | 24 | acute cystitis +3| +2| negative - =1 (=) heartburn | +
6 | female | 23 | acute cystitis +30 +3| E. coli 10° | 42| +2| (+1) |— |= | (= — —
7 | male 39 | acute cystitis +20 1) (+3) - — =1 (=) heartburn | +
pres E. coli .
g | male 28 | acute cystitis +20 +4 Klebsiellawf|l — | = () — 1+ | (=) — +
9 | male 67 | acute cystitis +1] +3] (+2) +1] — | (=) — =1 (=) — -1
10 | male 67 | acute cystitis +20 +3 (=) +2 +2 (=) — |+ 1 () heartburn | —
11 | female | 25 | acute cystitis +3l +5 Cztrobactelgs - = (= vertigo +
-. | after cystolitho-| , . _ . . _ o .
12 | male 51 tripsy +3] +4] ? + | (=) = | (=) :
acute cystitis
13 | male 68 | after prostatec-| +2| +3| (+3) — | = (=) — = (=) — |-
tomy :
i4 | male 72 | after TUEB +1 29 1 +1 (D) =+ (=D — —
after internal
15 | male 18 | urethrotomy +1 +4 (+2) +1 4 (20 |+1+4 (+D — —
due to stricture
acute cystitis o - - _ P .
16 | male 18 | After bouginage 1] 44| (+3) +1] +2[ (- +11 (D +
P rt. acute i E. coli N _ )
17 | female | 30 pyclonephritis +2 +3 (+D +1 +2 Log— |1 (=D =+
1t. acute
18 | male 51 pyelonephritis +20 +2) (+2) — |+ (=) |Hi+2 (5 — —
BPH
19 | male 68 | It. acute +3| +3| (+1) +1p +1 (=) — i+ |negative] — +
pyelonephritis

#(—) 0~2/HPF (%) 3~5/HPF (+1) 6~10/HPF (+2) 10~20/HPF (+3) 20~50/HPF

(+4) many (+5) innumerable

BT R 5 ARHIE B0 BRSO A
L, 7 HHOFRCREAHEL .

4

19600 5 BER(+H) EFE S e d Ok 1141 (57,9
%), BED b () EHE I Ol 3 FI(15.8%),
FN( ) EHEI RIS D 5H(26.3%) Th- . &
R BEROR L A BB A1 280 D AR R > T
5L, ERTI06I(83.3%), B 241(06.7%)T
Boic.

5) EIfFH

gt FOBBEREEL LD IHT, 5B
1 NI A ke K% 2o To.

£ £

minocycline OB A<= 27 + AipERD TC L3
FfECch 5008, LOHEINLZ 7 A5MHHE, L
TCHf: 7T 2 HEN OB I ARF I T\ 5.
Staphylococcus aureus xf-3 % MIC [T AE451%1.56
meg/ml UFTHY, BEMKIC 12.5 meg/ml B
F COBEMEPFLEL T2 Eig\ 35081010 o
o Staphylococcus aureus ZX$% minocycline ©
¥z TC, DOTC, DMCT, MOTC o#%h X b i
L, 2~8FIREEBNR TV S L HfE I RN,
FRBHETIFED BT T,
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ZHIZHLT 77 sBEEEEC W TUL 8h i E.
coli THREENTB, ThbDOREENSHIAR
BNt - X ) EHREINTE51219 0 L L minocy-
cline DB BT I T TEw, BLED ST
ik, b ORELIZSHEETCH- 2. B, B
RRYSEIC I\ T Enterococcus OAFEI A EIEHHE
ML R T 583, 2 O 3% minocy-
cline & TC ¥k OOZI BT DNTHANL T 5
EIT R, Z OREIC W T Db b OIS D
AR WESRIZL, & < minoccycline D M
REDDH I LILTE Do 7z, Thibo Minocycline
OB OB X 2R OWTL, tARRBRER
DIRTI L, EBRHVRYE O BERE,S LD LR
»/Cl{\55,7,10)'

TC 3EBDEEA + v & chelate & L THD
WE 144554 % 2%, minocycline g\ Cd Catt,
Mg*+, Al*++, Fett LoEfiuc kv, TC L AEED
LERRD DI, SOk TE T Fert o8k
510 e pH 5, 6 < B OEAEANC HIE IO
BB A LT 510,

- @ minocycline OEE L MIC oEE vt ¥
BN ERL T 528, 4xMIC ORI s &3R5
B EAL, Zomieoned TC miiv i
ELTWBHO,

AEBE NIHEES DL T ol bk, Staphylo-
coccus aureus ¢y TC, DMCT X vE<L, E. coli
TRV LIRTHWES, ThbEDENDARLE TS
AREMERTE & QS KIBERBRYSEC S L Tiigesko TC
v &AM xBbhices, TEHBYECHL
T EENICER &% 2 T\ %, minccycline 200mg
BOREEO mMBEEETL 3 S BEiEe b
0.70~2.6 meg/ml Df & 75 45781218 - QAR R F
EILHEIL 3.5%~9.9% < BT TC X 0 idEETH
7% 758,12,18)

Thip SRk 1 X 5 minocycline DA LML
WEBHIZ X - Thin h OEE D HD, §F, BTEL,
i, mESZhEREE, O, B, izl b e
X 5 CIASIID Z 0 SCIIERBAOBEICHEL T
5. '

PR BB REGUE 3 B SR e IR IO oW Ty,
BN R B L U4 CT5. 0% D ER Ch- 1ok
BRSPS Tn 5, D E R EE R RIEH
onTiE, TCIRAbh A BRI RN, &
REDECERL DIEFALRS DD, 20 X 57cfER
bbb 1 HlA bl DD
TUALAR S B AT 23 L CEYH O BERD
A5 EBRTNB.

Minocycline

% #

RIERRGHE 3 0 SRS hure 264 BHRIC KT %
minocycline @ MIC, Staphylococcus aureus, E.
coli B X 0% Enterococcus ¥ 3317 % tetracycline
& D RO FME, EE RFERF esd s
minocycline 200 mg RO MmMAEE, R
HENBRZHEF L. chbOBREHEBIL <&
PERRIDES A 3 & U e BAUME PR B RO RE 19 Pl 5
LT, 10 200mg, 7HHEOEEL ko
&b, &ETRT.9%, AR
HeD B T8 3G LI RE iR D T,

X [

1) Martell, M. J. and Boothe, J. H.: The 6-
deoxytetracyclines. VII. Alkylated amino-
tetracyclines possessing unique antibac-
terial activity., J. Med. Chem., 10: 44~
46, 1967.

2 FAIEK - @0 RERGHECH 5 Mino-
cycline o, Jap. J. Antibiotics, 12 : 501
~506, 1969.

3 AgRE - &k 0 ABMER IS Mino-
cycline. ibid., 12: 463~469, 1969.

4 KA IR - 132> : Minocycline D FEREHINE
FREORge. ibid., 12: 430~434, 1969.

5) dbA& R - i@ BRI O BRI
BEI- 5 Bt
demethyl-tetracycline (Minocycline) o
W, ibid., 12 435~444, 1969.

6) M3k « 132> : Gentamicin D ¥k 75
2 BEVEAS B IR B TR 3 B I PRI RS
WRAZEE, 15 : 596~600, 1969.

7) FHERTHER - 132 : Minocycline Xtz b O
W RAEFSe, Jap. J. Antibiotics, 12: 422
~425, 1969.

8) LEEFEA - 1E2y  SRMEE I RIS Mino-
cycline DFEHERY 3 L O FRRMEZE.  ibid.,
12 : 458~462, 1969.

9) WMBEAME - 130  ALFETHI ORI
EonC, BIMREEE, BT : 491~495, 1966,

10) BRBEZ - @B H LT P34 20 vk
HfF Minocycline 1B % MMELABFS.
ibid., 12: 411~416, 1969.

11 BEH R - 132 « DNRBHEC 3815 Mino-

cycline DFEBERVERIREOMET, ibid., 12 451

7-Dimethylamino -6- deoxy-6-



FRAW - 134> : Minocycline : 637

~457, 1969, 13) =ARSCHE - 122 : Minocycline oA 3 55
12) EFRH - 32> : Minocycline 3Egiss 1 8 BT b OV R IRAIPsE.  Jap. J. Antibio-
fEREY#E, Chemotherapy, 18: 339~346, tics, 12 : 445~450, 1969.
1970. (19725 2 A 26 H 34

EREE & 2% Fob By e

%1‘&*% B - RE
fﬁﬂﬁﬂ%ﬁ'ﬁ?- BERE - BISLRR K
FEIR - PR - BROKBE -
PREEFEASIE « PREEHEOIE - 17
ABHIRERSE B P2l %

Tyt PRER OB [
WEDZ &E-e RAZA P, WRBHEEREOBRTH L CHEINTE Y,
— IR DERMIIC & D TRWIZIEIL 2L D L1 “9“.7; F 72, MR AL L TNER
WHEERDHEFHE & L C LMY TH 2, Tz TG - R - v b7 3 -
EHHAR I N MBHE BN L L TORLBER L LD ELTET > o L
..................................................... KEEAY HEERHD EEZRLs

AR - URBIEY - B - BRURSENES - BT EIBBE
T K FARBME - SRR - SERUFIERL - BEEEHR S F
RF - R - FEIRATE - BHAE - BUER - WY - BEREMY

BEHLErR 7 EHEER
( " )EE##SZT%‘ E%‘KHJEE'\ETH"'K A T34
S)imrnn SEIMAETIBERR A0 0a0r s Seo6




