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THE TRANSFER OF AMIKACIN INTO THE SIMPLE RENAL CYST

Mitsuo Onkawa, Isamu Moroi, Akira ORASHO,
Shoji Hirano and Haruo Hisazuma
 From the Department of Urology, Schoo{ of Medicine, Kanazawa University
(Director: Prof. H. Hisazumi)

Acute infection in simple renal cysts is said to be considerably resistant to all forms of chemo-
therapy. Following the intramuscular injection of amikacin, the levels of amikacin in the cyst fluid,
serum and urine of 11 patients with simple renal cysts were quantitatively determined using the sub-
strate-labeled fluorescent immunoassay kit and microbiological assay system. The cyst fluid samples
were obtained by means of percutaneous puncture or surgical approach. A biochemical analysis
of the fluid samples revealed that the electrolyte composition and protein concentration of the fluid
are similar to those of the interstitial fluid. Despite there being an adequate concentration in the
urine and serum, there was no evidence of amikacin in the fluid samples. These data may explain

why the infection in the cysts is highly resistant to chemotherapy.
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Table 1. Characteristics of 11 patients with simple renal cysts (1)

Pt. Sex Age wgg?a){ s oat
No. (Years) ) ymptoms Complication
1 M 54 65 None Serum hepatitis
2 M 48 73 Microscopic hematuria None
3 M 56 59 Microscopic hematuria None
4 Y 72 57 Flank pain, Hematuria Renal cell carcinoma
5 M 71 55 Microscopic heraturia Chronic prostatitis
6 M 64 60 Hematuria Neurogenic bladder
7 M 70 55 None DM
8 F 67 41 Lumbago None
9 M 59 57 Microscopic hematuria Hypertension
10 F 64 57 Microscopic hematuria DM
1 M 60 61 None Chronic prostatitis
Table 2. Characteristics of 11 patients with simple renal cysts (2)
Pt. Creatinine Urinalysis
No. ?ﬁ%ﬁ%e Protein (peF:BI—(I)PF) (pe\clB}—ICPF) Organisms
1 97.2 (—) (—) (=) (=)
2 71.8 (%) (+) 0—2 (—)
3 104.2 (%) 2—-4 (=) (=)
4 71.3 C#) (#) (=) (=) .
5 78.9 (+) () 1—2 (=)
6 58.3 (=) 5—6 2—3 YLO(H)
7 63.8 () (=) (=) (—)
8 62.5 (=) 0—1 3—4 (=)
9 54.7 (—) 15—20 (=) (—)
10 50.1 (- () 2—4 (—)
n 64.9 (=) o0-1 (=) (=)
TDAT™ %, | (74 VR - SHHREE) X DH Tzl
ESNID, AEOMEREE, WHFORY OF  ©-125, SLFIA HEICX REHEE 8T 5 By
B) B8XF B-galactosyl-umbelliferone 2% 47 B H5H; T, bioassay itk 5 AMK BEFHIE B

FFAOHEETMTH U THEEL, FREEaTS
2> 123ERED B-galactosyl-umbelliferone iz B
3 p-galactosidase 1T b 7K X NTEIEYE R
FTHLERFIBLIZADTH A, B+obi2Xd
AMK DOHIFE&EIX 0~40 pg/ml TH H, 200 mg &
R OMBH BRI C OHEEAPIC ALY, ReBER
VIELVIEC o Y BE%ZRT. 201, Rk
ToWTid 50 mM Bicine $Efiy (pH 8.5) itk b
FRUTHELZ. 2 5IT, REICX 2HERABE
(O5HBEMERFD 13 2.0pg/ml & sNTNBH, ¥
BAHBESERE 725 C e TFHEINIY, i
BICOWTRBGEEZ 2RV B2 L -12. &
T, BMEEREEEIR, BIOLEE (RF 500, BEsire
B ZHEY, BhREE 400 nm, 856E 450 nm 1T

2. T bbb, BE—W &2 WT Bacillus subtilis
ATCC 6633 24588 &35 paper disc FITTHE
U, ESEAFHEORERICE, WIhOmAKicd 0.1 M
B (pH 7.0) 2 Vi, 38, AEOIER
R 0.63 pg/ml ThH-7z.
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Table 3 (KK FP D Na, K, Cl, Ca, P, R
% vy Foy, REBBIUEHERL, Chen
T % BRI T TR OFEIMPNC g O 2 pia L iz,
FEHO Na BEWE, g 150.1 mEq/l & fiiEd
REE X b Wiy 8.8 mEq/l B, WHEIKIE BOE
WED 5Tz (P<L0.05). %7z, Cl BE S M Hick:
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Table 3. Biochemical data of the serum and cyst fluid of 1l patients with simple renal cysts

Pt Na K al Ca P Hi;fg on Creatinine Ub[:g Tf’cff;.n
No.  (mEg/l)  (mEq/y  (mEq/l)  (mEg/)  (mg/d)  (mg/d)  (mg/d)) (mg/dl) Eg/dn
1 149* 3.9 117 3.4 3.4 25 0.8 3.8 1.6
(142)** (3.9 (106) 4.8 (3.3 (13) 0.8) (3.9 (6.8)
’ 168 4.4 131 3.1 5.3 84 1.9 3.4 2.0
(140) (3.8) (107) (4 7) 2.4) an 1.3) (6.2) (6.7)
3 155 4.2 123 2.5 5.0 24 1.0 4.3 1.6
(140) (3.7 (106) (4.0) 3.1) {15) (0.8) (4.4) (6.4)
4 124 3.5 % 3.1 2.7 24 1.5 2.4 1.8
(142) 4.0 (104) (4.3) 2.7) (13) (1.2 (5.8) 6.2)
5 164 4.5 135 2.4 2.9 72 3.3 4.5 2.0
(141) (3.7) (106) 4.2) (3.0) (22) a.m (5.2) (7 8)
6 147 3.5 i3k 3.0 3.5 18 0.8 3.4 .
(139) (3.5) (102) (3.8) (4.2) an (0.8) 6.2) (5.9)
7 147 4.1 119 3.0 3.2 23 0.7 4.9 1.8
(143) (3.6) (102) @.7) (2.6) (22) (1.m 4.0) (6.9)
8 152 4.3 109 2.1 1.6 21 1.0 2.7 2.8
(140) (3.7) (108) @.7 (2.9) (13) a.n (3.3) (7 1)
9 153 4.4 115 3.8 4.0 M 0.8 2.4 .
(139) (4.3) (104) 4.7) (2.4) (17) (1.%) (5.2 (6.6)
10 147 4.0 14 3.9 4.2 23 1.2 5.0 3.0
(144) (3.8 (109) 4.6 (3.9) (13) (1.2 (2.8) 6.8
" 145 4.0 112 3.9 2.0 21 1.4 3.8 3.2
(148) 4.3 (1086) (4.5) .7) (12) (1.3 (4.4) (7.0)
150.1 4.07 116.5 3.10 3.44 34,2 1.29 3.69 2.31
Mean  11.3 0,34 10.9 0.61 1.15 22.6 0.77 0.93 0.63
=SD  (141.3)  (3.89) (105.3)  (4.45) (3.02)  (14.7) (1.11) (4.477  (6.75)
(1.8)  (0.26) 2.1) .33 (0.58) (4.0) (0.23) (1.14) (0.50)
* cyst fluid ** serum

Table 4. Biochemical data of the urine of 8 patients with simple renal cysts

Pt. Na K Cl Ca

P Urea Creatinine Uric

No. (mEq/) (mEq/) (mEq/) (mEq/)  (ma/d)  (medn (ma/d) s
1 127 36 156 19.5 106 1270 127 51

3 121 13 97 1.1 16 390 45 18

5 170 3 154 9.6 65 670 160 69

6 122 25 140 15.2 52 460 12 48

7 169 83 132 26.5 167 1150 4 232

8 78 15 76 9.2 29 426 48 29

9 70 30 60 2.6 54 503 75 20
11 103 33 102 3.9 64 101 87 35

UERE Ty 11.2mEq/l <, HERCEERD
EWEH SNz, (P<0.01). KR KIS L O PEE
X, 21hEh 4.07 mEg/l 35X ¢ 344 mg/dl G, I
BEPEEL D ETEHEERUIY, HERICEHRD
ZEFEDLSNLE BT Wi H, MmER CaBERk
EIREBAEEL P 1.35mEq/l i 445 mEq/l
T, MARKREEOEVZED bz (P<0.01). K
REFBI DI L7 F = LTV TH, FIZOEER

HEEL Y 34.2mg/dl LEBCEP-T2N (P<
0.05), HFZINIAM U@L R UL, EREHEAR
1.6~3.2¢g/dl OFFHMICH Y, F#y 2.31g/dl &f
HEOT 6.75 g/dl X hFRICEL (P<0.01), F72
i I RO BRI S sh - 12,

Table 4 [T 11 8 BUTHE 3 I RISEOHAGE
HFRRERPR UL, RBRE A EEZONAE LR
2, AxOEHITE )08 h K X2 5D 3 DD
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Table 5. Concentrations of amikacin in the serum, «cyst fluid
and urine of 1l patients with simple renal cysts
Pt. Amikacin concentration(ug/ml) Time after Cyst volume
No. Cyst fluid Serum Urine injection (h) (ml)
1 0.6 7.6 1600  0.83 222
(<0.63)** (7.8) (1400)
2 0 6.3 664 1.22 25
(<0.63) (6.5) (672)
3 0 8.2 348 2.10 350
(<0.63) (8.2 (223)
4 0 7.1 558  3.00 320
(<0.63) (6.4) (578)
5 0 8.4 199 2.47 150
(<0.63 (8.0 (175)
6 0.1 8.3 732 2.15 > 40
(<0.63) (9.5 (674)
7 0.3 6.2 309  2.57 240
(<0.63)  (7.2) (347)
8 0.5 8.9 370 .1.25 47
(<0.63) (8.6) (266)
9 0.7 6.4 3%  2.20 80
(<0.63) (6.3 (362)
10 0.8 9.1 9N 1.72 >24
(<0.63) (8.8 (83)
11 0.5 6.8 633 1.88 710
(<0.63) 7.m (482)
* Concentration by fluorescent immunoassay.
#3% Concentration by microbiological assay.
LT,
" =
2. AMK gF

Table 5 ¢ AMK OO, [MF®K L FIRABE
ZRUIZ. AMK fig L D AR ERELE TORIZ0. 83
~3. 00T, WEL MR TH -T2, HRESERIE
NIBHEORRE, BENZFH CRETCEIIEIRI
TEIEp-T2 28 (FEH Nob, 10) 2l & 25~
710 ml T, Y 238mlTah -7z, SLFIA Bk %
AMK O®EEEFAE EiZ2pl 1.0 pgg/ml [T, 374
DOHAERFUTTH Y, F77 bioassay BEiIC X 5
B b 2PIERAD 0.63 pg/ml LT TaH -1

AMK OliEHhRED S b, SLFIAMKIZL % @R
6.2~9.1 pg/ml G, iy 7.57 pglml, %72 bioassay
BT X AIEIX 6.3~9.5 pg/ml T, ¥ 7.67 pg/ml
THHIBTEUERZ RUTC. RE BECOVTE,
SLFIA #:1C X % {1k 91~1,600 pgjml G, g
563.3 pg/ml, ¥7; bioassay ¥ X % gt 83~1,400
pglml T, SEy 4784 pgiml ThHYH, [WEVRLEHE
HR2RUT. WMAEEOERZ, ECOWTIE Fig.
1, RizonTix Fig. 2 R UT2HE, W E N
A EOMBEE (P<0.0l) @D s,

B2 B RLUTIOVD0 5 LR AR e & &
CRBINDERTH DY, HEOWED 2D A
TI220BRH & TR Z OFEFNI D061, &
R, —ERET S & EREICE A RIGREET,
TALPOAFMESHRETH D LINTHL2
WEEEOATHRRELD ABVHEED 12
EUT, BREBEHRARBEED S E OB LS &P
I LT BE. bivbiud, EuEggkzEs
T 5 EE D ERE N R E U TERKE ORI
TR EERIT, 7327 ay FRFERT
H5 AMK DR A~OBTICOWVTRELI.

BRI ORI, ZOREMHEE JEBUTHEES
NTEXTHH, BEBCHE->TaIE, BRBLT
BEINITA XY B L0573 2 BRBYEIEK
HABATACERELD A7 L EORBEVHA L
EZALLNTOA, BREN Ao @2 HT 5
Z &%, microdissection % B\ TZSRE MR &
BEBINTVA®EID, 13, BB
WTOMKRFETIE, ZOHBRMVREDTL Dt 50T
FHNRDTHHAT &, BEINTAR) L B8ITS
FELERBPEEAEBALRV EMBEX bE

11,12)
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=1.00-+0.86x
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Fig. 1.

Correlation of results of substrate-labeled fluorescent immunoassay with those

of microbiological assay for amikacin in 11 patients’ serum samples
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Fig. 2. Correlation of results of substrate-labeled fluorescent immunoassay with those
of microbiological assay for amikacin in 11 patients’ urine samples

e 270 v EDISRIZBRNWETEIFLFP—RNT
b5, MEHEEREN AT 0 LD LREL TS LD
F %13, microdissection 1T % % g2 diphenyla-
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{, BHERERDUSPHABTENEIZALN
7218,

B R U PO E RO AIEL T,
Steg!® (D amoxicillin, rifampicin, minocycline, &[]
5190 cefazolin, Muther 518 (D gentamicin, sulfa-
methoxazole-trimethoprim, #gl] 18 @D cefsulodin,
cefmenoxime DWW TN A LA T EiL
h3, cefazolin /DB 13 5 UMNIWEDORITH A
WEHIEAEBTUSNWEDHETH S, bhvbho
Bagd, BHIIEZD 300N OREL—HTS
LOTHD, DT &M BT % (L
EOHTIHBRUD ALWEED 1 DEBEL NI
Vo), BRS ™, BB A REFHORT
% piperacillin {T-OWTHKRE L, {Ex OBIGIC X hE
BH5L00Z0OBTRBBLRRFTH-1205, B
PR OBTR S DO Th LIt ULRY
LS o T EREL TS, BHERKTEHINT
WAhET 2 hFHk R2VYUFR, FTI2FVAVER
PEHDITE AL IBHIBEAITH ), RPBE
MAREL D32 PEEEERTOVEBETHD. &
B\D AMK ZOWTWAL,  Bid» b 1. 9485
DOLORIMES D, B B 2R3 %0, 5~1.5
RO HBENTZLEDL - HERLUTIND
LEVAILND, M R EIRE 6~9 pg/ml ©
HERH -1, L, R BB e
D 10~200 {EDOBEERRLIZ. 20O, B Uikt
BHEAY 2 70 L EXBREH LU OB L5UE, B
THEEEFS B 2 BEEBRRED~OBITIED bNTH
FVDOTRIZNDHEZALNDS. #HIT, BRLPOE
HEEOKE,P OV, BEBR XA 70 L EXBEE
UTWOATEEMNDRIEIN, fx ORI IT 55X
DOBITOERZBEET S 47 0 v OBEEDZEE § 8
RTxds.

HAkEREn b ~OEF OBV ECFHED 1 -
<, FERIED turnover DEEHEZ 55, Jacob-
son 5203, tritiun_l BE2 ~5HBEOo b, mig
FRBREICS U C RIS Cl388%, Btz
BRILET 5 tritium BEHB L NIz &b,
TNOEMIED turnover dERDThH -T2 EHEL
TWa., E7, COERKE, AREHEED DT
3L, BEEREEROLOTHS LU, EREME
ERME LRI SEE R T A 1T REE R D %
2EL, ZO0OREEE LT turnover H3ERHNT/ISA D
DEHERMU TS, LY, HpiERgfic
RMEOEEEALONS L EAVEBECTHIN
AL s, BIEEEEAREIEEOZIHNK
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M L EmEOBREZ ERCH LTV DTS
PEHETEL TS, & T AT, AMK ZEHHRIsER]
THAHT LEFHRL T2, BHEED 5 ORI R
TREKD> 5 DIFREILE 5 3 D TH H e, KEID Bk
FRIRHP~NDOBIIVBIR L AERBD STt L &1,
LN LOMEEL FEUSWVWEFRETHS EHZAL 60
1z,

BT AMK ORIFEICOWT 5. gt
MEEE E UVTEYIICEE LU radioimmunoassay
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LI i, REVONESEOEENS D, HEO
BEBREUVTPRZOFTUIHL TS LIV ARN.
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& UTHWZ enzymeimmunoassay (EIA) 353 B
U, 20 12Tdh5 SLFIA dad e EIC a8k
BT ADOBBMTHS. Az, AMK 23
UDEEEO 7 I 7 7Y 2 v FRFUEARORIEIC b F
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JEH: & UC® AINTW 5 bioassay BT L 5 8l 52
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U, SEOBSEFIER IS L S REIEREL
TIHIHETA2FETHA. FIEIVTINTNS
ROFRBEEOBEN Y 2 7Y o v PRFUERNL, B
PBEEPBREOEMNSVCEBRED 1 DTH
b, AMK 2o\ 3 R BT 0E SO ENS
hao, BARERZ EOBRIRETCEITA ANy ¥4
RTOE =4 ) v ZFOHFERAEERVEEIN TV ID
UThs. hivbhdisc/s-12 SLFIA Bi/beo
BHETT %, HEr oA HEETHY, 1HEEIT
MISOREDMI L AIEETH A, A, 7327
I v R RFERIDAOHAOMECSFBINTET
Bh, HEOWEEE U TERT 29BEORENER
HEEEEL NI
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