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CPABHUTEIBHAS OUEHKA HE@POTOKCMIYHOCTH
XMMUAOTEPAIINHN TNTPON3BOJHBIMHU IIIIATITHbBI

YV BOJIBHBIX PACIIPOCTPAHEHHBIM PAKOM
SAUYHUKOB

HUH xaunuueckoii onrono2uy

Ipu IpoBeJEHMN IPOTUBOOIIYXONEBOM XUMUOTSPATIUK OX-
HAM W3 OCIIOXHECHUH, JUMHUTHUPYIOIINAX F03Y JEKAPCTBEHHBIX
MPEeIapaToB, SBSIETCS He(POTOKCHYHOCTD, XapaKTepHasl LT
LIEJIOr0 PSNA LUTOCTATUKOB M B TOM YHCIE IS KOMIUIEKCHBIX
coemuHeHu wiaTuaer [4, 5, 7—9]. ITo maHHRIM MHOTYX HCCIe-
JosaTeneit [5, 7, 8, 10], mwacrmaTHH BEI3EIBACT JO3038BUCUMOE
TOKCHYECKOE IIOPAKEHUE TI0UCK.

AJIbTepHATUBHEIMA IIpelapaTaMyi B IUIaHEe HU3KOH HHIYK-
v HepOTOKCHYHOCTH SBILIOTCS IPOHM3BONHBIEC TUIATHHEL 1T
[IOKOJIEHNS, B YaCTHOCTY OTEUECTBEHHEIH IpenapaT LUKIIoIa-
TaM [2]. B cOOTBETCTBUN ¢ SKCIEPUMEHTAILHBIMI JAHHBIMY, B
OTJIMYME OT LMCIUIATHHE, BERI3BIBAIOIIETO HApYIIeHNe KIrybou-
KOBOIl (QMIBTPALMY M KaHATBIIEBON CEKPEeLUM, HUKIIOITATaM
OKA3BIBAET CIA00BRIPAKEHHOE BIUIHIE Ha GYHKIHIO ITOYEK.

B xHHIECKO IIpakTHKe i1 OUeHKM GYHKIINHA TOYeK U
VPOIMHAMUIKY IIFPOKO MIPUMEHSIOTCS PAIMOHYKINIHbIE TeCTH
(muHAMuYecKas peHOCIMHTATpah ), OCHOBAHHEIC Ha OYUILIe-
HUF IUIa3MbI OT He(pPOTPOIHOro panuodapMipenapara
(POII). Ha ocHOBe KOMILIEKCHOM peHocuuuTurpadmu [1], Me-
TOHOJIOITLA KOTOPOH Grlla paspaboTaHa IPUMEHUTENEHO K Iie-
JISIM XUMHOTEPAIIEBTHISCKOr0 MOEUTOPUHTA, MOXHO OLIEHUTh
OJMH H3 OCHOBHBIX TPOIIECCOB, MPOUCXOIIININX B IIOYKE, —
MPOLECC KOHIECHTPUPOBAHIA, KOTOPHII 3aBHUCUT OT CYMMapHO-
TO COCTOSHIA KIyOOUKOBO M KaHANBIEBOH DYHKIIMN.

M3BecTHO, 9TO PYTHEHBIE JaGOPATOPHbIE METONBI JUATHOCTH -
KU TOKCHYECKOIO TIOpaXeHMs IIOYeK, OCHOBaHHEBIE Ha OOIIEM
aHaM3e MOYY 1 ONPENSIICHI KOHIICHTPALIMK a30TCONEPXKAILX
COEIUHEHIIT (MOUCBHHA 1 KPEaTHHIH) CHIBOPOTKH KPOBH, HENO-
CTATOYHO MHGOPMATHBHEL B 1ociexHee BpeMst I OICHKH TI0-
PaXKEHITST TTOYEK, OOYCIIOBIEHHOTO TOKCHYECKAM BO3ICHCTBUEM
IIPOTHBOOIIYXOJEBHIX IUTOCTATHKOB, IIIMPOKOE pacIIpOCTpaHeHNe
TOYYHIIO McCienoBatme GeikoB U HepMEHTOB MOuH, 00JIanalo-
LIMX BRICOKOM YYBCTBUTENBHOCTEIO B KAUECTBE KPUTEPHEB HAPY-
LeHns QYHKIHN [IOMEPYIAPHON (ab0yMUH) ¥ KaHAJBIIEBOMH
(ouy-MupornoOymuH, N-aneTiv-B- D-rexcosamunynasa — HAT,
y-myTamuirpascdepasa — y-1'T) cucremsi modex {3, 6, 9, 11].

ITens HACTOAINETO MCCIASHOBAHUS — OIEHKA COYETAHHOIO
NpHIMEHEHNS KOMIUIEKCHOUW peHOCIMHTHIpaduy 1 OHOXMMUI-
YeCKHX TIOKA3aTeIeH CHIBOPOTKII KPOBU ¥ MOYY NP XMMUOTE-
pamuy pou3BoLHbIMY TaTiHEL | 1 11 ToKoNe s I CBOEBpe-
MEHHBOM JHATHOCTUKY ¥ MOHMTOPUHI2 HePOTOKCUTIHOCTH,

Marepuanst u Meropst. Mccnenopasue He@poré}(cnq}mcm XUMHOTEpaTIeBTUYEC-

KMX PEXHMOB, BKIIIOYAIOIIVX LCIUIATHH 1 LIKIOIUIATAM, BRIIOIHEHO ¥ 25 GObHEIX B
po3pacrte oT 39 1o 72 JIET ¢ BlepPBEIe BEITBIEHHBIM PaKoM SMMHUKOB B III—IV cramx.
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Dose limiting nephrotoxicity is a serious side effect of
some cytostatics including platinum complexes [4,5,7-9]. As
demonstrated in many studies [5,7,8,10] cisplatin produces a
dose-dependent toxic effect on kidneys.

An alternative class of drugs, i.e. second-generation plat-
inum derivatives, in particular a Russian drug cycloplatam
[2], are characterized by low nephrotoxicity induction. As
demonstrated experimentally cycloplatam has but a mild
effect on renal function unlike cisplatin that induces impair-
ment of glomerular filtration and tubular secretion.

Radionuclide tests (dynamical renoscintigraphy) based on
plasma clearance from radiopharmaceuticals (RP) are wide-
ly applied in clinical practice to evaluate renal functioning
and urodynamics. Complex renoscintigraphy [1] intended
for chemotherapeutical monitoring is a useful tool to assess
renal concentration capacity as an important characteristic
depending upon glomerular and tubular functions.

Routine laboratory renal toxicity tests based on urinalysis
and measurement of serum nitrogen-containing compounds
(urea and creatinine) are not informative enough. While uri-
nary enzymes and proteins are sensitive tests indicative of
impairment of glomerular (albumin) and tubular (oq-
microglobulin, N-acetyl-p-D-hexosaminidase [NAG], y-
glutamyltransferase [y-GT] systems [3,6,9,11].

The purpose of this study was to evaluate complex renoscintig-
raphy as applied together with measurement of serum and urinary
biochemistry to diagnose and monitor nephrotoxicity during
chemotherapy with I and II generation platinum complexes.

Materials and Methods. Nephrotoxicity study of chemotherapy including
cisplatin and cycloplatam was performed in 25 patients aged 39 to 72 years with
first diagnosed stage ITI-IV ovarian cancer.

The treatment was carried out by two schedules (randomized study), as follows:
group 1 (9 patients) received cisplatin 100 mg/m? plus cyclophosphamide 600 mg/m?
once; group 2 (16 patients) received cycloplatam 100 mg/m? on days 1 through 4 plus
cyclophosphamide 600 mg/m? on day 5. Chemotherapy was given till disease progres-
sion or signs of toxicity (renal, neuro- or hematological). Cisplatin was administered by
intravenous drip against the background of water load with 2.0-2.4 1 Ringer solution
and/or 0.9% NaCl. Cycloplatam was given by intravenous drip in 400 ml of 5% glu-
cose solution. The cycloplatam therapy schedule was developed basing on results of
phase I clinical study. Chemotherapy cycles were repeated every 4 weeks. Follow-up
time was ranging from 2 weeks to 7 months, the patients received 1 to 7 cycles.

Renal functioning and urodynamics were studied by complex renoscintigra-
phy (DIAS technology developed at the N.N.Blokhin CRC) using domestic RP
(*"Tc~technephor and ®~Tc-technemag). Low dose (effective equivalent dose
0.3 mSv) RP tests were performed before treatment, before cycle 3 or 4 and after
cessation of chemotherapy. The following parameters were evaluated: relative
renal blood flow, Qp-Qp (normal 45-55%); parenchymal RP concentration
indicative of mixed filtration-reabsorption clearance, G (normal 30-50 relative
units); rate of RP evacuation from the cortex, D (normal 65-75%); time to



Experimental Investigations

JleveHvie MpOBOAWTY B ABYX peXXuMax (PaHIOMU3UpPOBAHHOE UCCenoBaHue): 1-5
Tpymma (9 60MbHEX) — upcviarus, 100 mr/m? + muotodocdan, 600 mr/M?, omHoKpaT-
HO; 2-9 rpyrma (16 GorpHEBX) — muiaowiaraM, 100 Mr/M? ¢ 1-ro o 4-i gum + mpnoro-
docdan, 600 Mr/m® B 5-it HeHB. XUMHOTEPAIIMIO IPOBOMIIM O TIPOIPECCHPOBAHIS
WM TOsIBIeHYS] TIPU3HAKOB TOKCHIHOCTU (Hedpo-, Helipo- U reMaTONOIHYECKOI).
TTyCruTaTyH BBOMMUIM BHYTPMBEHHO KAIENBHO Ha (OHe BOTHOM Harpy3Ku ¢ IpUMeHe-
HueM 2,0—2,4 1 pacteopa Pusrepa u/win 0,9% pacrsopa NaCl, IuknormaraM BBOIM-
JIM BHYTPUBEHHO KarieIEHO B 400 M1 5% pacteopa nrokessl. Cxema JICICHHA HHIKIIO-
IDiaTaMoM GhUTA IIPMHATA B COOTBEICTBHH C PE3YIBTATaAMI NepPBOoi (hassl MCIHLITAHITH
JaHHoro mpenapara. Kypcrl XiMUoTepaiy IOBTOPUII Kaxble 4 Hefl. Cpoky Habmo-
JIEHVS COCTABWIN OT 2 HEH IO 7 Mec, TIPH 3TOM GOJBbHBIC TOTYYUIM OT 1 510 7 KypcoB.

Jna uccneposanvist (GyHKIpw MoYeK ¥ YPOTUHAMUKY IPHUMEHSUIN KOMILIEKC-
Hylo peHociuuTurpadmo (no rtexuonornmn JUAC, paspaboransoit 83 POHIT
M. H. H. Broxuua PAMH) ¢ otedecrBeHErRMU POIT (*"Tc — Texnedop u ¥ Tc —
vexremar). TeCTrl ¢ BBeOeHueM Huskux o3 POIT (sddexrusHas SKBUBANCHTHAST
no3a 0,3 M3B) IPOBOIVNM FO Hayala JISYCHHH, Ilepel 3-M Wi 4-M KypcoM U TI0Cie
OKOHYaHUs xumMuoTeparvil. OLEHUBANM CECAYIOLIME IIOKA3ATeI: OTHOCHTENbHEIH
KpoBoTOK 1109ek Qp — Qg (HopMa 45—55%); ioxa3aTe/b YPOBH KOHLECHTPIPOBA-
Hus POII B niapeHXMMe, OTPAKAIOLIMI COCTOSHIE CMEUIAHHOTO GQUIBTPaIIMOHHO-
peabeopbimonHoro xmpenca G (Hopma 30—50 OTH. €11.); IOKa3atellb CKOPOCTH
BrBenenns POIT u3 kopst — D (HopMa 65—75%); nokasateny BpeMeHU Hayana 1
CKOPOCTH 2BaKyaTOPHOTO BbIBENEHHs MeYeHON MOouM M3 JioxaHku — TB (HopMa
5—8 mun) u U (@opMa 50—75%). ONHOBPEMEHHO BBUIBISUIM PagyOHYKIUNHEIE
TIPUSHAKK 33EPKKV KIIKOCTH M CTiacK B GPIOIIHOM IIONOCTH ¥ MaJIOM Tasy, a Tak-
K€ JOKJIMHIMECKHe IPU3HAKY IIUCTATA. PEHOCIIMHTHUTPad IO IPOBOXMIH Ha POTa-
xamepe GupME! Simens (TepManua) B pexxuMe NBYXIUIAHAPHOM pErHCTpalliy.

BrOXUMUYECKOE HCCIENOBAHME CHIBOPOTKA XPOBU (KPEaTHHHH M MOYEBHMHA) M
MOYH (KCKpeliust OeKOB ¥ (hepMEHTOB) OOJIBHBIX PaKOM SMIHUKOB IPOBONVIHE IO
Hagana, B IpoLiecce M Iocne XumuoTeparni. Ilepen kaxkabpM KypcoM JIEYeHIsT OTIpe-
e KIMpeHC KpeaTHHUHA. Besku 1 hepMeHTH! ONpeel/sUIM BO BTOPOM yTpeHHei
TIOPITMM MOYH C NIOCHeYIoNIe! HopMay3anueit 3Ha4YeHUH IO OTHOIIEHHIO K YPOBHIO
KpE4THHIHA B aHaMU3upyeMoil npobe MOYM. OLIEHKY NPOTENHYPHH NIPOBOMIUIA TI0
OTIpEAEICHIIO KOHLIEHTpauy obuiero Oenka, ams0yMuHa, oj-MHKPOIIOGYIMHA
(eMUHULIA M3MEPEHWSI — MI/MMOJb KpeaTyHvHa). MccienoBany akTHBHOCTb Gep-
MEHTOB C PA3IMYHO#M CYOKIICTOYHOM JIOKAIM3aUei B SIMTeNMK IPOKCUMANIBHEIX Ka-
HAJBIEB TOYKIL JM30coManbHoro depmerTa HAT u MemGpanHo-cBasaHHoro dep-
MeHTay-1 T pe3ybTaTh! BRIPAXKAIY B €IMHANAX AKTUBHOCTH Ha 1 MMOJIb KpEeaTHHUHA.
Bee neenefoBanyis BRITONHEHEI ¢ ITOMOIIBIO OITHMI3HPOBAHHEIX CIIEKTPOQOTOMET-
PHMUECKIX METOIOB Ha aBTOMATHYecKoM aHamsatope «Hitachi-911» (Tepmarnms).

OLIEHKY Pe3yIbTATOB XMMUOTEPAIUY GOIBHEIX PAKOM SUYHUKOB IIPOBOLIIIH
KAVMHUYECKH M WHCTPYMEHTAJhHO-AUATHOCTHUeCKUMU MeTonaMu (Y3U, xom-
TBIOTepHAs ToMorpadus).

PesynabraTel B o0cyxaenue. [10 JTaHHEIM KOMIDIEKCHOM pe-
HocuuaTHTpadmn, QyBKIUA TapeHXUMBL IIOYeK OOJNLHBIX B
obeyx IpyIax CyIIeCTBEHHO HE OTIMYanIach: HCXOAHO HE3Ha-
yyureapHoe yrHetenue (G = 26—28) maGmomamock v 1 u3 9
BOJbHEIX, TTOJIYYABIILX UMCIDIATHH, 1Y 3 13 16 OONBHBIX, TI0JTY-
YaBmMx IuKIowiaraM. Kpome Toro, B obeux rpymmax B 40%
HaOJIOAeHMIA OTMEUSHE! PA3INIHOM CTENIeH! HAapyIIIeHUs ypOo-
JquHaMuxy (U < 30%, D < 50%), o6ycoBieHHbIe IIaBHBIM 00-
paz0oM OILYXOJIEBHIM IIPOLIECCOM W acIUTOM. PanuoByKITHEHEIE
TIPH3HAKY aciyTa BhIaBIeHB ¥ 77 u 21% GONbHBIX, IOTyIaB-
LIMX THUCIUIATAH M TUKIOIIATAM COOTBETCTBEHHO.

B niporiecce XuMUOTEPATIHN, 110 TaHHBIM PEHOCIIHMHTHTpadUH,
HaONIONAIOCH YXYMIIEeHHE QYHKIA TAPEHXUMBI II0YEK, CTEIICHE
BBIPAXKEHHOCTH KOTOPO¥ OBLIA CBf3aHA C HEIOCPENCTBEHHBIM
TOKCHYECKIM e ICTBHEM LIATOCTATUKOB 1 YCHIINBANACH B 3aBHCH-
MOCTH OT BBIpAXeHHOCTH 00CTPYKIMHM, TaK, OTKJIOHEHWE OT HC-
XOIHOrO YPOBHS IOKa3aTelsl KOHIEHTPAIMOMHON CIIOCOOHOCTH
nioyek G 6ru10 00HapyxeHo ¥ 7 (78% ) 113 9 GONBHEIX NPY ISUCHUN
uciviaTuHOM u'y 7 (58%) 3 12 — rmxnoruraramom. [lpu atom B
cpelHeM 3HaueHue ITokasarers G CHIDKAIO0Ch MaKCHMabHO Ha 28
u 17% B rpyiiie GONMBHBIX, TTOJYYaBIIMX IUCIDIATAH ¥ IKIIOIIIa-
TaM COOTBETCTBEHHO. BosBpaliieHe nokasatesist G K MCXOMHOMY
YpOBHIO TIOCHE JieyeHus OBUTO OTMeYeHO COOTBETCTBEHHO y 4
(45%) GOMBHBIX, KOTOPHIE TIONYJAIIH IIUCIUIATYH, 1Y 5 (42%) na-
[FIEHTOB, JIEYeHHBIX ITUKIOINIATaMOM. B Kaxkmoii rpyrie 6pu10 0o
1 HaGMOACHIIO, KOIAA TIPH MCXONHO CUMMETpUIHON (PyHKIMM

onset and rate of labeled urine evacuation from pelvises, Te (normal 5-8 min)
and U (normal 50-755). Radionuclide evidence of abdominal and small pelvic
liguid retention, commissures and preclinical cystitis were detected in parallel.
Renoscintigraphy was performed using a Siemens (Germany) rotachamber in a
biplanar recording mode.

Biochemical assay of serum (creatinine and urea) and urine (protein and
enzyme excretion) was performed before, during and after chemotherapy.
Creatinine clearance was measured before every therapy cycle. Proteins and
enzymes were measured in second urine portion, the obtained values were nor-
malized with respect to creatinine level in the portion analyzed. Proteinuria was
evaluated by total protein, albumin, o-microglobulin (in mg/mmol creatinine).
Enzymes with different subcellular location in renal proximal tubular epithelium
such as lisosomnal NAG and membrane-bound y-GT were assayed, the results were
expressed in units of activity per mmol creatinine. All tests were carried out by opti-
mized spectrophotometric methodology using a Hitachi-911 autoanalyzer.

Chemotherapy results in ovarian cancer patients were evaluated by clinical
pattern and instrumental diagnostic findings (ultrasound, computed tomography).

Results and Discussion. Complex renoscintigraphy did not
find considerable differences in renal parenchymal function
between two patient groups: initial mild suppression (G=26-
28) was detected in 1/9 patients assigned to cisplatin group
and in 3/16 patients in cycloplatam group. Besides 40% of
cases in each group had urodynamical abnormalities
(U<30%, D<50%), mainly due to tumor disease and ascites.
Radionuclide evidence of ascites was found in 77% and 21%
of patients in cisplatin and cycloplatam groups, respectively.

On-therapy renoscintigraphy discovered deterioration of
renal parenchymal function, the dysfunction severity depend-
ing upon direct cytostatics toxicity and increasing with aggrava-
tion of obstruction. Abnormality in renal concentration capac-
ity, G, against baseline was discovered in 7/9 (78 %) patients on
cisplatin therapy versus 7/12 (58 %) cases in cycloplatam group.
Means of maximal falls in G values were 28% and 17% in cis-
platin and cycloplatam groups, respectively. Parameter G
recovery after treatment was detected in 4 (45%) patients from
cisplatin and in 5 (42%) patients from cycloplatam groups.
There was 1 case in each group with baseline symmetrical
parenchymal function, on-therapy asymmetrical deterioration
of G (to a greater degree in cisplatin group) and no recovery to
normal after treatment. Note, that maximal parenchymal func-
tion impairment was seen on the side with a considerable per-
sistent abnormality in urodynamics (U<5%, Te>>18 min).

Complex renoscintigraphy evaluated function of each kid-
ney separately (as an individual functional unit). In the cis-
platin group maximal fall in G against baseline was 16% on the
average for all kidneys with initially normal urodynamics
(U>30%) versus 39% for kidneys with initially moderate and
considerable urodynamical abnormalities (U<30%). In the
cycloplatam group maximal fall in G against baseline was 12%
on the average for all kidneys with initially normal or mildly
abnormal urodynamics versus 22% for kidneys with initially
moderate and considerable urodynamical abnormalities.
These findings suggest that initially increased pressure in renal
calyces and pelvises due to mechanical squeeze by the tumor,
ascites or commissures contributed to a greater nephrotoxic
response of the parenchyma, however deterioration of the
renal parenchymal function was greater in the cisplatin group.

Baseline laboratory nephrotoxicity tests (urea and creati-
nine, proteinuria and hematuria) as performed by WHO rec-
ommendations [4] were within normal in all cases. Initially
decreased creatinine clearance seemed to be due to inopera-
ble tumor, ascites, pleuritis and was found in 1/9 patients in
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Tabnnua 1

Table 1

KoHLIeHTpaLMsl MOYEBMHbBI U KPeaTUHWHA CbIBOPOTKN KPOBU W KJIMPEHC KpeaTUHUHA Y GOSIbHBLIX PAKOM SUYHWNKOB NPU JIe4eHun

wuKnonsaTaMom u uucnnaTuHoMm

Serum creatinine and urea, and creatinine clearance in ovarian cancer patients on cycloplatam vs cisplatin chemotherapy

LUucnnatun Huknonnartam
Ycnoeus
nccnenoBaHust
MOYeBUHa, KpeaTUHWUH, KNUpeHe MOYEeBUHA, KpeaTuHVH, KIUpEeHe KpeaTuHuHa,
MMOJib/n MKMONb/A KpeaTuHuHa, MJI/MUH MMOAb/ MKMOSb/1 Ma/MuyK
o neyeHus 4,6 + 0,4 84,1 £4,7 73,6 4,3 46+0,3 81,3+ 3,7 77,3+4,5
Before treatment (1,9—5,8) (60,0—103,0) (57,0—97,0) (2,5—86,3) (55—104) (50,0—110,0)
Mocne neveHus 7504 100,1 £ 3,6 58,4 +27 58=x0,3 85,6 £1,9 78,0—25
After treatment (2,6-16,7) (63,0—156,0) (30,0—1086,0) (2,8—12,0) (65—104) (50,0—104,0)
p < 0,001 < 0,01 < 0,01 < 0,01 > 0,05 > 0,05
creatinine creatinine clearance, urea, creatinine creatinine clearance
urea, mmol/l | ool ml/min mmol/I memol/l mil/min ’
Time of study
Cisplatin Cycloplatam

Mpumedanune.3geck n B Tabn. 2, 3 8 ckobrax — nNpepen konebaxuit. / N o t e. Here and in tables 2, 3 numbers in parentheses are ranges.

IApEHXIMBI B ITPOLIECCE JISYSHUST HaOONATIOCh ACUMMETPUIHOE
yXyIILesue noxasaresst G, MHTeHCHBHOCTD YTHETEHST KOTOPOIO
BOJBILE TIPOABIIACH TIPH JIEUSHWH LMCIIIATHHOM, TIPH 5TOM II0-
xazarend G He BEpHYIUCH K HCXOTHOM CUMMETPHH ITOCIE JIeue-
HUS ¥ DaHHEX 00MBHEX. Chemyer OTMETHTh, YTO MAKCIMATBHOE
yxymueHne GyHKIMY IApeHXuMEL Habmoaanoch Ha CTOPOHE CO
3HAYMTENBHBIM, YCTOHUIUBO IIPOSBIBIINMCS HapylIeHIeM IoKa-
sareneii ypomuHamky (U < 5%, T > 18 mutH).

JlaHEple KOMIDIEKCHOHN peHOCUMHTHTpadUH ITO3BOIAUTE OLIE-
HUTD PasaeNbHo QYHKIMIO KaxXnol IMOYKe (KaK (yHKITHOHAb-
HOM emuHmie). B rpyrme CONbHBIX, IEYSHHBIX HHACIDIATHHOM, B
JIMHAMUKE GbLIO OTMEYCHO MAKCHMAIBHOE CHIDKESHIE BeJIUHEL
riokasareisd G OTHOCHTEIBHO €r0 HCXOIHOI0 YPOBHS B CPEITHEM
Ha 16% mist BeeX TOYeK ¢ M3HAYANBHO HOPMAaIbHEIMU YPOIUHA~
MugeckumMu okazarersvu (U> 30%), a mist odeK ¢ yMepeHHBIM
¥ 3HAUUTENBHEIM ypomuHamirdeckuM HapyinerueM (U < 30%) —
B cpeaHeM Ha 39%. B rpyriie 60bHEIX, TOIyIaBIIIK ITMKIOTIa-
TaM, MaKCUMAaIbHOE CHIDKeHve 3padeHyss G OBUTO B CpeIHeEM Ha
12% nmis1 Io4eK ¢ MCXOMHO HOPMATBHEIMHU WA He3HAYUTCIIBHO
CHIDKEHHBIMM ITOKA3aTeIMI YPORMHAMUKY, 8 JUIs IOYeK, UMEB-
ITUX TIpH CKPUHUHTE YMEPEHHO MY 3HAYUTEIBHO CHIDKEHHBIE
TIOKa3aTelI MOYEBBIBEIECHNS, — B cpenteM Ha 22%. BTo 103BO-
JIFET TIPEITONOKITE, YTO H3HAYAIBHO TIOBIIIEHHOE AaBICHYE B
Yaleyso-IOXaHOYHOR CUCTEME TTOUKH, OOYCIIOBICHHOE MeXaHU-
YECKMM CIABIeHMeM MOYETOYHMKOR OITYXOJNBIO, ACUUTOM IK
CIaliKamMi, CO3ABaTIO NPEANOCHUIKY I Oonbliero HepoTok-
CHYECKOr0 OTKIMKA IApeHXUMEBI, OXHAKO 0ONee BRIPAKECHHOE
CHITKeHue (GYHKITUY DApeHKUMEB] IT0YeK OOHAPYXKEHO B IPYIIIE
GONBHBIX PAKOM AMYHHUKOB IIPU JICICHIH LMCIUIATHHOM.

HcxonHo v Beex OONBHBIX JlabopaTopHbie IToKa3aTend (Mo-
YeBIHA ¥ KPeaTHHUH, TPOTEHHYPUS U TEMaTypHsI), HA OCHOBA-
HUM KOTOPBIX OLIEHIBACTCS CTEIIEHE He(hPOTOKCHYHOCTH B CO-
OTBETCTBUHM ¢ peKoMeHmarmusmMu BO3 [4], 6p1M B mpemenax
HOPMEL. [0 JIeUeHUST CHILKEHHBIM KINUPEHC KPeaTUHWHA OTMe-
yeH y 1 13 9 OONBHEIX, TOYIaBIIIX MUCIDIATHH (57 MIiI/MIH), 1
y 3 13 16 GOMBHEIX, KOTOPHIX JISYMIH ITNKIoruIaTaMoM (50—58
MJI/MHH), ITO MOXHO OOBSICHUThL HAIAYMEM Y 3THX OOMBHBIX
HeorepabeIhHOTO OITYyX0JIEBOr0 IIpoliecca, acliiTa, IUIEBPUTA.
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cisplatin group (57 ml/min) and in 3/16 in the cycloplatam
group (50-58 ml/min).

Serum concentrations of nitrogen-containing compounds
were normal at baseline (table 1). Increasing nitrogenemia was
detected in 77.8% of cases in cisplatin group; some of these cases
presented with a considerable elevation in urea (up to 16.7
mmol/l) and creatinine (up to 156 mecmol/l), i.e. WHO grade 1
nephrotoxicity (see table 1). Degrees of increase in mean urea
(1.6-fold) and creatinine (1.2-fold) concentrations after treatment
against baseline were not too great though the differences were
statistically significant (p=0.001 to 0.01). Besides, most (88.7%)
patients in this group also presented a significant (p<0.01)
decrease in creatinine clearance on chemotherapy which was
confirmed by a fall in the glomerular filtration rate. Increase in
nitrogenemia in the cycloplatam group was less marked. Elevation
of serum urea (up to 12 mmol/I) or grade I nephrotoxicity was
found in 3/16 (18.7%) cases. There was no significant decrease in
creatinine clearance in this group as a whole (see table 1).

Urinary protein and enzyme tests were normal at base-
line in all patients (table 2). One exception was lisosomal
hydrolase NAG whose mean urinary activity before
cisplatin therapy was significantly (»<0.001) higher than
normal. The initial hyperenzymuria might be due to the
presence of patients with large residual tumors, ascites, uro-
dynamical abnormalities, intoxication. This observation
demonstrates the importance of urinary enzyme tests on
therapy and obligatory enzymuria measurement at baseline
for further adequate interpretation of results.

The study showed that combination chemotherapy with cis-
platin as a rule induced more persistent hyperproteinuria and
hyperenzymuria as compared to cycloplatam therapy notwith-
standing the harder schedule of administration of the latter (no
prehydration). Increased urinary enzyme and protein excretion
was seen already after the first cisplatin administration (figs.1,2).
In parallel, urinary NAG activity rose to maximum values on
chemotherapy day 4 or 5 and failed to recover to the normal level
by the next cycle. Urinary excretion of y-GT reached maximum
on day 1 after drug administration to reduce gradually by day 4 or
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B cooTsercTBME ¢ JaHHBIMU, IPEICTaBIEHHBIME B Tabl. 1,
3HAYCHYST KOHUCHTPAK a30TCOACPXANTIX COSIVHEHUI ChIBO-
POTKH KpoBHU GOJBHEIX Iepe]] HadaioM JISYEHH He OTINIAIUC
OT 3Tux oxazaTeneit B HopMe. OTHAKO B XONE JEUSHM IHCIDIA-
THHOM B 77,8% HaOmomeHuil OBUIO YCTAHOBIEHO HapacTaHue
A30TeM¥H, IIPU STOM Y HEKOTOPEIX OONBHEIX OTMEYEHO CYHIECT-
BEHHOE IIOBHIIEHUE [TOKa3aTelelt MoueBUHE (10 16,7 MMOIE/TT)
¥ KpearmryHa (0 156 MKMOJIB/JT), o, o kpurepusiM BO3, co-
orBercTBoBI0 I cTelreru HedbpoToKCIIHOCTH (cM. Tabir. 1). Cre-
IIEHE YBEIMYSHIS CPSIHIX 3HAYCHII MoYeBIHEI (B 1,6 paza) mKpe-
atrEwHa (B 1,2 pasa) mocie JISYeHUs 10 CPABHEHHIO C UCXOTHBIMK
VYPOBHAMM OBUIA HEBBICOKOM, OMHAKO 3TH Pa3muais OBUTM HOCTO-
pepHEr (p=0,001—0,01). Kpome TOro, y GomplumHCIBA OONBHBIX
9TOl rpyininl (88,7%) B XOIE XMMUOTEpATAH HAGIOTAIH TAKXKe I0-
CTOBepHOe CHYDKEHUe Kipenca kpearrnwa (p < 0,01), wro moz-
TBEDXICHO CHYDKEHWEM CKOPOCTH KIyGOUKOROM (DIIIBTPAIlMUL.
B rpyrme GOMBHBIX, TOMYJABIINX HUKIIOIVIATAM, YCHICHYE a30Te-
M GBUIO BHIPEZKEHO B MEHEINIEH creneHy. IToBBIIIeH1 e KOHIIEHT-
PaITAN MOYEBHHBI CEIBOPOTKIE KPOBH (0 12 MMOJIE/ ) OGHAPYKEHO
v 3 (18,7%) 13 16 GOJIBHBIX, YTO COOTBETCTBOBAIO HEDPOTOKCHIHO-
cr | crenenyt. B IIeOM B 3TO# TPYIINE JOCTOBEPHOTO CHIDKCHUSA
KIMpeHca KpeaTHHIHA He O0HApYXeHo (cM. Tab. 1).

Aua3 pe3ysbTaTOB HCCISNOBAHMS MOYM OONBHBIX TIOKA3aJ,
YTO 10 HAYAJIA JISYEHNS YPOBHY OeNKOB U GepMEHTOB He OTIIYa-
JIACEH OT COOTBETCTBYIOIMX IIOKa3areneit HopMul (Tabi. 2). Mc-
KIOYEHHE COCTABIIIA TM30coMatbHasa tuaponaza HAT, cpenmsas
BEJIMYMHA AKTUBHOCTH KOTOPOH B MOYe GONBHBIX IO JICUCHUS
mEcrmarusHoM goctosepro (p < 0,001) npeBplmana moKasarelib
HopMElL. FlcxomHyro ruirephepMEHTYPHIO MOXKHO OOBSICHUTE Ha-
JIMYYEM B STOM Ipymiue GONBHBIX C OCTATOYHBIME OIYXOJISIMU
GONBIIMNX PA3MEPOB B MaJIOM Ta3y, aCUATOM, HapYILIEHUEM ypO-
JHHAMYKY, HHTOKCUKAITHCH, YCTaHOBICHHFBLH (aKT CBUICTEh-
CTBYeT O HeoOXOIMMOCTH MHOTOKPATHOTO HCCaefoBanus dep-
MEHTOB MOYM B IIpollecce JeUyeHHUs ¢ OOg3aTeNbHBIM
ompeneNeHEeM UCXOnHON GepMeHTypun WU IOCIeIYIOUISH
aNEKBaTHO UHTEPNPETALlUY IIOTYISHHEIX JaHHEIX.

B pesysbTare 65LTO0 YCTAHOBICHO, YTO KOMOMHYIPOBAHHAS XH-
MUOTEPAIIKY Ha OCHOBE IIACIIIATIHA BRI3BIBAIIA, KAK TIPABIUTO, 6O~
JIee CTOMKYIO TVIIEPIpPOTEHHYPUIO M rauephepMEHTypHIO, YeM
CXeMa C IMKJIOILIATaMOM, HeCMOTPsI Ha OoJiee XecTKu (be3 ripen-
BAPUTENBHOH THApaTANVN) PEeXUM IPUMEHEHMS ITOCHIEIHEro.

Tabnuuya 2

5 and as a rule to recover to normal by the next cycle. The
increase in enzymuria against baseline was statistically significant
(<0.001) at all end points. One exception was y-GT whose uri-
nary excretion increased in a statistically significant manner only
on day 1 after cisplatin administration which might be explained
by particular subcellular location of the enzymes in question
(membrane for y-GT and nephrothelial lisosomes for NAG).

Urinary protein concentration increased on day 1 after cis-
platin administration to reach peak on day 4 or 5 (see table 2).
The proteinuria deterioration was significant (p<0.001-0.02)
for all tests, maximum changes being characteristic of both
a-microglobulin and albumin. Note, that urinary protein
concentrations recovered to normal levels before each con-
secutive chemotherapy cycle in most cases.

In spite of the fact that mean values of enzymuria, protein-
uria and serum nitrogen-containing substances did not
demonstrate a significant rise from cycle to cycle and returned
to baseline levels practically in all cases (except NAG),
2 patients with grade I nephrotoxicity had a progressively ris-
ing trend of all parameters during chemotherapy including
appearance of clinical signs of renal dysfunction (fluid reten-
tion, proteinuria, hematuria, increase in arterial pressure).

Case 1. Patient M., a 66~year old female, received cisplatin chemotherapy (5
cycles) for residual tumor after non-~radical surgery for ovarian cancer with complete
response. The patient had no history of renal pathology. Fig.3 demonstrates aggrava-
tion of enzymuria and proteinuria during first cisplatin cycles, though serum creati-
nine shows a rise only after cycle 5 when the patient presented with evidence of renal
failure. Thus, elevation of serum creatinine and urea delayed as compared to hyper-
enzymuria and proteinuria and was seen on cycle 5. This finding is evidence in favor
of the use of urinary proteins and enzymes (especially NAG) as early markers of
nephrotoxicity. By renoscintigraphy (fig.4) the patient presented with stable urody-
namical abnormalities at baseline and on chemotherapy which owing to increased
cisplatin exposure resulted in irreversible moderate decline in parenchymal function
of both kidneys (stable decrease in parenchymal concentration function, G<25).

Urinalysis of the patients on cycloplatam chemotherapy
demonstrated the drug to induce hyperenzymuria and hyper-
proteinuria with a lesser stability as compared to cisplatin
therapy. Serial study showed increase in enzyme and protein
excretion already after the first cycloplatam cycle that reached
peak on day 4 when the whole cycloplatam cyclic dose (400
mg/m?) was administered (table 3). Urinary protein and enzyme
levels increased gradually with cycloplatam dose accumulation
during days 1 through 4, the increase in urinary proteins and

Table 2
Benku 1 chepMeHTh MOUM Y GOSILHBIX PAKOM AUYHUKOR NPy JIEYEHUM LMCTIATUHOM
Urinary proteins and enzymes in ovarian cancer patients on cisplatin therapy
fes o,,-Muikporno6ynuH AnsbymuH 006Lwmii Genok v-IT HATr
uccnefoBaHns

MI/MMOJb KpeaTUHUHa

Ep/mmMons KpeatuHuHa

10 BBEOEHUS

Before administration

1,5 + 0,4 (0,04—2,8)
6,4+ 0,8 (0,9—17,3)
6,2+ 1,2 (1,5—14,6)

9,5+2,4 (1,1—60,6)

1,0 + 0,4 (0,44—2,8)
10,1+ 3,6 (0,4—89,9)
5,4+ 1,3 (0,6—14,9)
13,6 2,9 (0,7—69,9)

11,5 + 1,2 (0,9—17,6)
24,5 % 3,7 (8,1—82,3)
20,3 £2,2 (11,0—28,0)
25,6 + 3,6 (2,4—~71,3)

5,1+0,27 (2,0—6,9)
11,3+ 1,1 (4,9—24,2)
5,8 £0,47 (2,4—8,7)
6,1+0,5(3,7—16,5)

1,2+0,10(0,5—2,8)
26+0,3(1,1—6,2)
2,5+0,5(1,3—7,5)
3,2+0,7(0,9—18,0)

Day of study

mg/mmol creatinine

U/mmol creatinine

o,,-Microglobulin

Albumin

Total protein

¥-GT

NAG
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Vixe IocJie JePBOro BBeAEHYLT LUCILIATIHA HaOIO[AH YCWIEHEe
aKcKpeum depMenToB 1 6emxoB (puc. 1, 2). Ilpu sToM aKTUB-
Hocte HAT B Moue HapacTasia ¥ JOCTUraia MaKCHMAJIEHOTO IO -
ema Ha 4—5-7 meHp Kypca XMMUOTeparma Oe3 HOpMaIU3aIvi
STOrO NOKa3arels K Hayaly clenyromero Kypca. B 1o xe BpemMs
3KCKpelus ¢ Mowoi y-I T MakcuMasHOTO TMKa JOCTUraIa Ha 1-|
JleHb IIOCHIE BBSIEHHS IpeliapaTa ¢ IOCTEEHHBIM CHIDKEHUEM K
4—5-My JHIO Kypca M, KaK IIPaBIJIO, HOpMalI3allel K oYepen-
HOMY Kypcy Jedennd. Yewepye dhepMEeHTYPUH TTOC/E BBEICHITS
npenapara 6b110 AocToRepHBIM (p < 0,001) 110 OTHOLUEHUIO K CO-
OTBETCTBYIOIMM HCXOMHBIM YPOBHSAM BO BCE U3YyYEHHEIE CPOKH.
Hcxmodenme cocrapma y-I T, TOBRINEHNE SKCKPEIUY KOTOPOii
¢ MOYOH GHUIO JNOCTOBEPHBIM TOJBKO B OMIDKAWINME CPOKU
(1-11 mens) mOCIe BBEIEHIT IMCIUIATIER, ITO MOXET OOBACHATH-
¢ 0COOEHHOCTAMM CYOKIISTOYHONR JoKami3arnuyl (HpepMeHTOB
(y-I'T — mem6Oparsr, HATI — mu30coMBl HepOTEIA).

Kouuenrpanus GeIKoB B MOYe 3HAYUTEIHHO BO3pacTalla Ha
1-#1 meHp Imocae BBeIerys IUCIDIATHHA, NOCTUras MaKCUMyMa K
4—5-my guio (cM. Tabm. 2). YCuIeHHe IpOTeHHYPHH OhUI0 J0-
cropepHBM (p < 0,001—0,02) mis Bcex M3ydeHHBIX II0KA3aTe-
JIeH, TIPY 3TOM MAaKCHMaIbHBIe M3MEHEHIA OBUIM XapaKTePHBL
KaK U o -MUKPOLIOGYIMHA, TaK M IS aNbOYMAHA MOYM.
Crenyer OTMETUTE, YTO B OOJBIIMHCTBE CIIyYacB KOHUEHTpa-
1114 6eJIKOB B MOYE IIepe/ KaXIbIM 09epeJHBIM KYPCOM XMMIO-
TEpaIiy BO3BPAIIaNach K HOPMaJbHBIM 3HAYEHIAM.

HecmoTps Ha TO 4TO CpemHMe 3HAYeHUA IoKazaTenel dep-
MEHTYPHM, MPOTENHYPHH 1 a30TCOLCPKALINX BEIECTB CHIBO-
POTKH KpOBH GOJBHEIX He HAPACTATM B 3HAYUTECIBHOH MEpe OT
Kypca K Kypey M, KpOMe TOI0, IIPAKTHYIECKM BCEra BO3BPAIla -
JHCh K UCXOmHBIM 3HayeHusM (kpome HAT), y 2 GonbHBIX
¢ I crenenpio HePOTOKCHIHOCTH HAOIIONATH TEHACHIUIO K
TIPOTPECCUBHOMY POCTY BCEX ITOKa3aTenell B IIpoliecce XHMIIO-
TEPaNAY C NOABIECHNEM KITHHIYCCKIX TPOSBICHUHA ITOYSYHOH
IMchyHRUMA (3amepRKa KUTKOCTH, TIPOTEUHYPH, TeMaTyPus,
TIOBHIUCHHE APTEPUATHEHOrO JABICHU).

Hab6monenve 1. BonpHas M., 66 jer, mocie HePagUKAILHON OIepalliy 1o
MOBOAY PAKA AWYHUKOB IIOJLySIIa JIeUeH e LIUCIIATUHOM (5 KyPCOB) OCTATOYHOM
OIYXONH C MOJHBIM 3chdexTom. CreneHnii o 3a60NeBaHUAX II0YEK B aHAMHESE HE
6sut0. Ha puc. 3 mokasaso HapacTanue $hepMeHTypuy X IPOTeHHypuH ¥ 60IbHOM
Ha (oHe TEePBHIX KYPCOB XHMHOTEPAHY IIUCIDIATAHOM, TPK 3TOM IOBBILEHUE
KOHUEHTPALHK KpPEaTHHWHA CRIBOPOTKM KPOBH OTMEYEHO TONBKO TOCHE 5-TO
Kypca, Korma y GonbHoif passuiach KIMHUKA TTOYeyHOM HemocTaTogHOCTH. Ta-
KuM 06pasoM, YVBEIUUeHNe KOHUEHTPAIMY KPEaTHHIHA, 4 TakKe MOYECBUHEL B
CHIBOPOTKE KPOBH 3aI1a3bIBAJIO II0 OTHOIIEHHIO X ruuepdepMeHTYPHH 1 IIpoTe-
MHYPUH ¥ IPOSBIUIOCH TOJBKO Ha 5-M Kypce JIeYeHHs. BTO CBHIETELCTBYET O
TOM, 4T Genku ¥ (hepmenTs (ocoberHo HAID') Mouu ABIAIOTCA pAaHHHUMU MapKe-
pamu HedpoToxciaHocTy. 1o maHHBIM peHocumaTHIpaduu (puc. 4), y 6ombHol
HCXOJHO U B IPOLIECCe XMMUOTEPATIHHE OTMETIIH CTab IIbHOE HapyIEHHUE YPOIH-
HAMMKH, YTO IIPH TIOBHIIEHHOH SKCIIOZMLMY LCIIATHHA IPUBENO K HeoOparT-
MOMY YMEPEHHOMY CHIDKeHMIO (DYHKLIMY NAPEHXUMBI 0GSHX IT0YeK (yeToiuuBoe
CHYCKSHME YPOBHI KOHIEHTPUPOBAHYS B naperxume, G < 25).

O1neHKa pe3yIbTaToB HCCASTOBAHNMSI MOIM DOJIBHEIX Ha ¢o-
He JIeYSHUS IUKIIOIIATAMOM ITOKa3aia, YTo Mpenapar BhI3bBa-
eT runepdepMEHTYPHIO M THIEPIIPOTENHYPHIO, CTA0MIBHOCTD
KOTOPBIX ObITA BEIPAXKEHA B MEHBINIEH CTEIICHH, 9eM IIPH JICUEHNH
LYCIUIATHHOM. TTpyl CepHTHBIX MCCIENOBAHMIX TOKA3aHO, YTO YKe
TIOCTIe TIEPBOTO BBEIEHIAS LITKNOIDIaTaMa HabIona IOBIIICHYS
SKCKpeln PepMEHTOB 1 GeJIKOB MaKCUMAJIEHO K 4-My JHIO, KOT-
Jia Gplia BBEJiEHA BCI KypcoBad Iosa Imiomratama 400 mr/m?
(Ta6n. 3). YpoBHu GenkoB 1 pepMEeHTOB B MOYE HapacTaiM IOCTe-
TIEHHO ¢ HaKOIUIEHHEM J03Bl IUKIIomIaraMa ¢ 1-ro mo 4-1 neHs,
Tpy 5TOM ycwierne dhepMeHTYPIH 1 TIPOTEHHYPHH Ha 4-1 ieHs
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Puc. 1. PepmeHTypus npn levyeHnn paka sSM4HNKOB uucnna-
TuHOM (a) n uuknonnaramowm (b).
1 —v-IT; 2 — HAT. INo ocam opanHat — Ea/MmMone kpeatuHuHa.

Fig. 1. Enzymuria in patients with ovarian cancer on cisplatin
(a) and cycloplatam (b) therapy
1, y-GT; 2, NAG. Numbers on the y axes are U/mmol creatinine.

enzymes on day 4 against baseline values was statistically signifi-
cant (p<0.001-0.002). The enzymuria and proteinuria parame-
ters were decreasing during the following days to return to base-
line levels by next cycloplatam cycles (see figs.1,2).

There was a statistically significant (p<0.001-0.002) rise in
all urinary proteins and enzymes after treatment completion
(day 10) as compared to baseline. The high enzymuria and
proteinuria during days 4 to 10 of cycloplatam therapy seems
to be due to peculiarities of cycloplatam metabolism and
accumulation by day 4 at the absence of water load.

Tables 2 and 3 demonstrate a considerable variability in uri-
nary enzymes and proteins in different cases. The greatest
changes were detected in NAG and o-microglobulin contents
that reflected proximal tubular state, and albumin that was
indicative of glomerule functioning. NAG activity reached rather
high levels (10.0 to 17.0 U/mmol creatinine) in some patients on
cycloplatam therapy which were comparable with those in
patients receiving cisplatin (7.5 to 18.0 U/mmol creatinine). The
increase in urinary o.;-microglobulin and albumin was high both
in cycloplatam (4.6 - to 16.0-fold and 1.5 - to 12.9-fold, respec-
tively) and cisplatin (4.1- to 6.3 - fold and 5.4 - to 13.6-fold,
respectively) groups. Peak excretion in the cisplatin group was
89.9 mg/mmol creatinine for albumin and 60.6 mg/mmol creati-
nine for o, -microglobulin versus respective levels of 84.8 and 54.0
mg/mmol creatinine in the cycloplatam group.

Of note that urinary proteins and enzyme activities rose in
an individual manner with predominance of this or that
parameter in different cases. The excretion could be affected
by different factors including tumor location and advance in



Experimental Investigations

1 1 3 4 5 6 KYpChl

Cycles

40 - b
35
30 J
25 J
20
25
20

5 Hopma

0 S A o oS o T T gl - -

0O 1 4 10 0 1 4 10 0 1 4 10 0 1 4 10pgHu

days

1 2 3 4 KypChbt

Cycles

Puc. 2. NMpotenHypus npu fle4eHu paka SUYHMKOB LUCINaTh-
HoM (a) u uuknonaaramom (b).1 — do-MUKPOrno6yNuH; 2 — anb-
6ymuH. Mo ocam opanHaT — Mr/MMOSb KpeaTUHKHA.

Fig.2. Proteinuria in patients with ovarian cancer on cisplatin (a)
and cycloplatam (b) therapy.1, ao-microglobulin; 2, albumin.
Numbers on the y axes are mg/mmol creatinine.

Kypca IO OTHOLIEHMIO K MCXOIHBIM 3HAYCHIBIM OBITIO JOCTOBEP-
HEM (p < 0,001—0,002). B nocnenyrowmye THI HAOMOTATN CHIDKES-
Hue rokasarteneil hepMeHTYPIY U IIPOTEHHYPHUU C BO3BPATOM [0
MCXONHBIX 3HAYEHIH K HavaJly OUepefHoro Kypea (eM. puc. 1, 2).

Jlnst Beex uecnenopaBimxcs hepMeHTOR U O€IKOB MOYH OT-
MEIEHO TakKe CTaThcTidecky JocrosepHoe (p < 0,001—0,002)
TIOBBIIIEHNE WX aKTUBHOCTH IIOCe OKoHdYaHus nevenus (10-1i
JIeHE) ITO CPABHEHMIO C MCXOTHBIMU YPOBHIMIY. BeposTHO, BEI-
coxas GepMeHTypHI i IPOTeNHYpHS Ha 4— 10-it meHs JeyeHus
IUKJIOIUIATAMOM CBSI3AHEL ¢ OCOOEHHOCTSIMU MeTabomu3Ma
IIperrapara, a Takske ¢ HaKOILIEHNEM eT0 KOHICHTPALMY K 4-My
JIHIO ICYCHHS B OTCYTCTBUE BOTHOU HATPY3KH.

Jannnie Tabx. 2 ¥ 3 yKa3slBaioT Ha CYIECTBEHHYIO Bapua-
6ebHOCTD YpOBHEL 3KCKpeld (DEPMEHTOB 1 GENKOB ¢ MOYOH ¥
pa3HbIx 6onpHEx. Hanbosnee BHIpaXXeHHbIE N3MEHEH ObLIN Xa-
pakrepHsl mist HAT' ¥ o~-MUKpPOITIOOy/IuHa, OTPaXaOMINAX CO-
CTOSHUE TIPOKCUMANIBHEIX KaHANBIEB, 4 TAKXE alb0yMuHa, KO-
TOPEI OTpaxKaeT QYHKIINIO IOYETHBIX KIyOOUKOR. AKTHBHOCTD
HAT' y HeKOTOPHIX OONBHBIX TIPY JICUSHHUH ITHAKIIOIUIATAMOM A0~
cTHraia 3HauuTe)bueX BemranH (10,0—17,0 En/MMoMs KpeaTu-
HIHA), COIOCTABHMBIX IO CTENCHH ITOBHIICHMS C YPOBHAMH
(dbepMeHTa npu Jewenny mwcioiatuaOM (7,5—18,0 En/MMons
KpeartuduHa). CreneHr VBeIHYeHys KOHIIEHTPalluy B MOYe o~
MUKPOIIOOYIHHEA H aTb0yMuHa 6BUTa BRICOKOH KaK B IIpoIiecce
NeyeHus upcIviaTuaoM (B 4,1—6,3 1 5,4—13,6 paza cooTseTcT-
BeHHO), Tak M IIpu JeYeHWH UMKIomIaramoM (B 4,6—16,0
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Puc. 3. AKTUBHOCTb P epMeHTOB (a), KOHLEeHTpauusa 6esIKoB
(b) MOUM U KOHUEHTPaUWUSA KpeaTUHNHA ChIBOPOTKY KPORM (C)
NpU IeYeHUU YUCHNATUHOM paka auuHUKoB (GonbHasa M).
a:1—y-I'T; 2 —HAT; b: 1 — a4-MyKpornobynunH, 2 — ans6yMuH;
¢: 1 — KpeaTuHVH KPOBW.

Mo ocam oppvHat: a — En/mMMOne KpeatnHvHa, b — Mr/Mminb
KpeaTuHUHA; C — MKMOJIb/fl KpeaTuHMHA.

Fig.3. Urinary enzyme activity (a), protein concentration (b)
and serum creatinine concentration (c) in an ovarian cancer
patient (Patient M.) on cisplatin therapy
a: 1,y-GT; 2, NAG; b: 1, a.y-microglobulin; 2, albumin; ¢: 1, serum
creatinine. Numbers on the y axes are: a2, U/mmol creatinine; b,
mg/mmol creatinine; ¢, mcmol/i creatinine.

the abdomen and small pelvis, ascites, and concurrent (includ-
ing renal) pathology. Degree of elevation of urinary proteins
and enzymes varied within a broad range in individual cases
most likely depending on individual sensitivity to cytostatics
and degree of renal lesion. All patients with marked renal toxi-
city due to many cycles of cisplatin therapy had a considerable
and stable elevation in NAG excretion without recovery to
baseline values. This finding is another evidence in favor of the
use of NAG as the most sensitive biochemical marker of renal
affection which is also proposed by other authors [6]. The
examples of analysis of renoscintigraphic findings in combina-
tion with urinary and blood biochemistry confirm the signifi-
cance of associated approaches to nephrotoxicity control.
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n 1,5—12,9 pasa coorBercTBeHHO). Ilpu 3TOM MaKCHMaJIbHbIE
YPOBHI 3KCKPELMM B TIPOLIECCE JIEUEHMA LIMCIUIATUHOM COCTaBU-
g mis amebymmHa 89,9, i og-MuxkpornobymiHa — 60,6
MI/MMONb KpeaTWHWHA COOTBETCTBEHHO, a IIPY JICYCHIN 1HKIIO-
miaTaMoM — 84,8 11 54,0 Mr/MMOIE KpEaTHHIHA COOTBETCTBEHHO.

CnexyeT OTMETUTD, YTO YBEIMYESHUE DKCKPEeUU OSJIKOB 1 aK-
TUBHOCTH (DEPMEHTOB B MOYE HOCHUIIO MHANBYIYalbHBIN Xapak-
T€p ¥ BBHIPAXKAJIOCh B IIPEVIMYIISCTBSHHOM IIOBBILEHUU TOIO
YWIM MHOTO Mokasarend. Ha xapakTep SKCKpeluy, BEpOITHO,
MOTJIY OKA3HIBATH BIIMIHIeE Takue HaKTOPEI, KK JTIOKATM3AIAS 1
pacIIpoCcTpaHEeHHOCTh OIYXOJIEBOTO IIpoliecca B Ipelenax
OPIOIIHOI ITOJIOCTH U MaJIOYO Tasa, HaJIUYKe acliiTa, a TaKxe
COIYTCTByIOUHe 3aGoneBanysi, B TOM 4ucie mouek. CrelreHb
HOoBRUIEHNS OeJIKOB 1 (PEPMEHTOB MOYH Y PA3ITIHBIX OONBHEIX
kosebaaach B IIIPOKIX IPEAeIaX, 9TO MOIJIO OBITE OOYCIIOBIIE-
HO TaKKe WHIHBUNYAIBHON IYBCTBUTESIBHOCTHIO K IIUTOCTATH -
KaM ¥ OTpaXaTh CTeTeHhb W DIyOHMHY ItopakeHus novyex. 3Haqyu-
TeapHOe yeunenuwe sKckpemuu HAI HabGmiomanu y BCex
GOJIBHEBIX C BEIPAXKESHHOM MMOYEUHOHM TOKCHYHOCTHIO IIPU IIPOBE-
JeHIHA MHOTOKPATHHIX KypCOB XMMUOTEPAIIUXA Ha OCHOBE LIHC-
IWIATHHEA, TIPHA 3TOM OTMEIEHO CTOMKOE YBENMYEHNE aKTUBHOC-
™M pepMenTa 63 ero CHIDKCHISI J0 UCXOXHOro ypoBHA. B 5Tol
CBA3U HEOOXOIUMO OTMETHTEH 0COOYIO 3HAYMMOCTh HCCIIEH0Ba-
ung HAT xak Hambollee UyBCTBHUTEIBHOIO OGHOXMMUYECKOIO
MapKepa IOopaXkeHus TI0YeK, Ha YTO YKa3bIBAIOT TAKKE Opyrue
apTopsl [6]. IIprMepsl COYETAHHOIC PACCMOTPEHHS MAHHBIX
KOMIUIEKCHOM pEeHOCUMHTUTPabhU 1 OMOXMMIISCKIX AHATM-
30B MOYH H KPOBHU ITOATBEPKIAIOT BAXKHOCTE MHOTOYPOBHEBOIO
TIOIXONA B KOHTPOJE HEDPOTOKCHIHOCTH.

Ha6mozeuve 2. BonsHoit C., 47 JeT, 110 IIOBOLY pacIpOCTPaHEHHOTO paka
STUUHUKORB C HUCCEMUHAIEH 11O GpIOIlU(IHe ¥ aCIUTOM OBUIA BHIIIOJIHEHA Hepanu-
KajpHasl onepanil. B pampHeitmeM TIPOBEACHO JICUCHHUE 110 CXeME: LIUCILNATHH +
uuknodocdan (6 KypcoB) ¢ OAOKUTENbHEIM 2 dexToM. B cBSI3M ¢ TeMaTonory-
yeckolt u He(ppOTOKCH‘IHOCTb}O NPOBOIMIIN XUMHUOTEPANIMIO O CXEeME. IHUKIO-
mwrataM + muxirodochaH (4 Kypca) U 6bU1a FOCTUTHYTA CTAOUNN3ALINS OIyXOJIe-
BOTQ IpoIIecca. Ha'ronomn TIOUEK B aHAaMHE3EC HE OTMEYEeHO.

Tpu cxpunuHT-06CIenoBaHNN (GYHKIMOHAIFHOE COCTOSHHE NapeHXUMBI
rrouex GRUIO B IIpefieNiaX HOpMBI P o6CTpyKTHBHOI 3anepxke cnera (U= 0%) u
cpoBonHoM orToke u3 mpasoit (U = 68%) 4alueuHo-J0XaHOYHOM CHCTEMEL
(4JIC), yTo OBIIO CBA3aHO C HATMYUEM YMEPEHHOTO ACIIMTA 1 CIIA€YHOTO IIPOLIEC-
ca, NMPOABUBLINXCA B BHAE aHOMajbHoro Hakormenus POIT B manoM Tasy. Io-
YeUHBIH KPOBOTOK OBUI CUMMETPUYCH.

Case 2. Patient S., a 47-year old female, underwent non-radical surgery for
advanced ovarian cancer with peritoneal dissemination and ascites and
received 6 cycles of cisplatin+cyclophosphamide chemotherapy with an objec-
tive response. In view of hemato- and nephrotoxicity the patient received 4
cycles of cycloplatam+cyclophosphamide which resulted in disease stabiliza~
tion. The patient had no history of renal pathology.

The screening discovered normal renal parenchyma, left obstructive reten-
tion (U=0%) and free flow from the right (U=68%) pelvicocalyceal system due
to moderately marked ascites and commissure as detected by abnormal RP
accumulation in the small pelvis. The renal blood flow was symmetrical.

Not all biochemical parameters were normal at baseline: glomerular fil-
tration rate before treatment was 75 ml/min and NAG activity was 5-fold
greater than normal.

On cisplatin therapy NAG activity was increased already after cycle 1 (15-fold
against normal), y-GT was pnormal. By radionuclide monitoring after S
chemotherapy cycles G demonstrated a 53% fall in the left and a 50% in the right
kidneys and failed to return to baseline after therapy was ended (fig.5). Glomerular
filtration rate decreased by cycle 5 to 38 ml/min, creatinine rose to the upper nor-
mal limit and urea rose to 9.7 mmol/1 by the end of cisplatin therapy.

‘While the patients on and after cycloplatam therapy demonstrated a con-
tinuous rising trend and recovery to the lower normal limit of renal concentra-
tion capacity (see fig.5). Their glomerular filtration rate rose to 71 ml/min by
the end of therapy. However, NAG activity was normal before treatment,
increased (6- to 18-fold) during cycles 2 through 4 and failed to return to base-
line after treatment. Creatinine level remained at the upper normal limit and
urea content recovered to baseline by the end of therapy.

The rate of urinary excretion (U) from both kidneys demonstrated a trend to
recovery by the end of cycloplatam therapy. Continuous amelioration of urodynam-
ics is an indirect evidence of response to antitumor treatment (see parameter U in
fig.5). However, the detected enzymuria (NAG) was seemingly due to cisplatin tox-
icity and manifested itselfunder a harder water regimen in the cycloplatam schedule.

This example is a compelling evidence in favor of adding radionuclide monitor-
ing to laboratory control which allowed a less toxic drug (cycloplatam) to be substi-
tuted for cisplatin after onset of first nephrotoxicity signs with the same response.

Conclusions. 1. Study of excretion of enzymes (NAG and y-
GT) and proteins (total protein, albumin and oj-microglobu-
lin) during cisplatin and cycloplatam therapy of patients with
ovarian cancer demonstrated the drugs to have renal toxicity as
confirmed by radionuclide monitoring. The nephrotoxic effect
of cisplatin was more marked as compared to cycloplatam.

2. The general trend in serum and urinary tests on cyclo-
platam therapy was indicative of predominant affection of
renal tubules, while cisplatin produced a toxic effect both on
tubules and glomerules.

3. Urodynamical screening with complex renoscintigra-
phy (DIAS technology) is a useful tool to predict and to assess
cisplatin and cycloplatam toxic effects on renal parenchyma
in ovarian cancer patients.

Tabnuua 3 Table 3
Benku u pepmenThl MOYM Y BONBHEIX PAKOM SIMMHUKOB FPY NIeYeHNM LUKJIonAaTaMom
Urinary proteins and enzymes in ovarian cancer patients on cycloplatam therapy
Detb o,,-MukpornoGynuu ANnbOyMUH 06wui Genok ¥-I'T HATI
uccriegoBaHus

Mr/MMOZIb KpeaTUHUHA

En/Mvonb KpeaTuHuHa

Ho BBegeHnd

Before administration 1,3+0,3(0,3—2.2)

1,3+ 0,4 (0,09—4,5)

11,7+ 1,6 (46—17,7) | 57+0,3(2,0-8,9) 1,3+0,2(04—5.2)

o,-Microglobulin Albumin

1-i 6,0 +1,82 (0,4—48,0) | 1,9+0,58(0,2—17,2) | 15,0*+1,9 (4,0—41,9) | 6,2+ 0,4 (1,6—18,9) | 2,4+0,6 (0,5—8,0)
4-i 20,9 +27(2,0-54,0) | 16,8 3,1 (0,5—84,8) | 61,4£8,9(10,0—163,7) | 8,7+ 0,6 (4,1—17,0) | 44*0,6(0,8—17,0)
10-i4 13,4+ 3,2(1,5—46,6) | 9,823 (0,5—49,6) | 38,7 £6,2 (5,3—108,7) | 9,0 £0,9 (4,3—20,5) | 3,0+0,5(0,96—10,0)
mg/mmol creatinine U/mmol creatinine
Day of study

Total protein v-GT NAG
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Puc. 4. JuHaMmuka nokasartefieil ypPOBHS KOHLEHTPHUPOBaHNA
P®M B napenxume (G) 1 CKOPOCTU BbIBEASHUS MOYM U3 JIOXAHKU
(U} (GoneHasa M.).

1 — npaeasi no4ka; 2 — nesasi No4Ka.

Fig.4. Changes in parenchymal RP concentration (G), pelvic
urine excretion rate (U) (Patient M.).
1, right kidney; 2, left kidney.

Hicxomuo He Bce CHOXMMUYECKME aHanussl ObUIM B YIpefeaax HOpMbl. CKo-
pocTh KIy604IKOoRoil GUABTPAlNY, oNpele/eHHas Iepes JeYeHueM, COCTaBIaIa
75 mi/mMuH. AkterocTh HAT' MCXomHO IIpEBRILIana HOpMY B S pas.

Tpu neueHUY IUCTUIATUHOM Pe3ybTATH aHanu3a hepMEHTOB MOYY BRIBIIR
3HAYMTE)IBHOE [IOBbIUIeHNe BeTHUMHE akTUBHOCTH HAI cpasy Ha 1-M xypce (15-
KpaTHOe IOBBIIICHHE OTHOCHTENIBHO HOPMEI), ToKa3atess y-I'T 6Ll B Npenenax
HOpMBI. ITo JaHHBIM PagMOHYKIVIHOIO MOHUTOPMHIa, NoKasateiab G mocne 5
KYpCOB CHH3IUICH ¥ 06enx mouek (53% cnea, 50% chipasa) K He BOCCTAHOBMIICA
10 OKOHYAHMYU JeYeHHUS LACIUIATHHOM (pHC. 5). CKOPOCTh KIIYGOYKOBOM GHIET-
PALHH CHUBMIIACK K 5-MY Kypcy no 38 mu/muH. K KOHITY sleueHus MUCIUIaTHHOM
OTMEYEHO TIOBHILIEHIE KPeaTHHUHA IO BePXHEH rpaHuIIbl HOPMEL, 4 TakKe TIoKa-
3aTeNd MOYEBHHE! 10 9,7 MMOJIB/IL.

Ha ¢one JeyeBys UMKIOIATAMOM # TIOCIIEe HErO KOHLEHTPallMOHHAS CIIo~
coBHOCTh IOYEK MMeJIa HelPePLIBHYIO TEHAESHLIO K POCTY ¢ BOCCTAHOBJIEHUEM
JI0 HIDKHEH FPaHuiEl HOPMEL (CM. pHC. 5). CKopocThb KiIyooyKoBoil GuIsTpalul
BHIPOCHA K KOHLY JIeueHvis 1o 71 mu/MuH. B TO e BpeMs clelyeT OTMETUTD KU~
HAMMKY M3MEHeHys TroKasartessi aktHBHocTH HAT B Moue, B Hadaljie JeUeHHs
LMKJIOIUIATAMOM He TIPEBHIIUABIIEM HOPMY, KOTOPEIH 3aTeM M3MEHSICH co 2-T0
1o 4-i Kype (0T 6-KpaTHOro 10 18-KpaTHOro IpeBHIICHS HOPMEL) H HE CHU3LII~
€51 &0 MCXOZHON BeIMIMHE] IO OKOHYaHIH JieyeHNs. K KOHIY XMMUOTEPaTIMy 0~
xas3aTexb KpeaTHHUHA OCTaBalCsl Ha BepXHEH IpaHMIie HOPMEL, a IT0Ka3aTelb MO-
YyeBUHEL BEPHYIICS K UCXOTHOMY HOPMATBHOMY SHAYESHUIO.

Tocne 3HauuTENBHOTO CHIDKEHMA cKopoctH BoiBenerys (U) uz YJIIC oGenx
[0YeK X MOMEHTY OKOHYAHHA 6 KypcoB XMMUOTEpaIlMy LHCIUIATHHOM §puTa OT-
MeJeHa TeHEEHIM K BOCCTAHOBICHHUIO STOTO [10Ka3aTess] B0 HOPMBIL Ha (oHe Jie-
yeHWs UUKIOIUTaTaMoM. Helpepriproe yiIyqlileHie YPOIUHAMUKY ABIIETCS KO-
CBEHHBIM IIPU3HAKOM 3(h(eKTa NPOTHBOOIYXOIEBOro JedeHus (CM. puc. 5,
mokasarens U). OnHako ormeyenHas dpepmentypust (HAT) ObUia, O-BHIEMOMY,
06yCIOBIeHA TOKCUYECKUM BO3IEHCTBUEM LUCIUIATIHA H PeaI30BaNach Ipy 6o~
Jiee XKECTKOM BOIHOM PEXUME B CXeMe JISUSHHA LAKIIOIUIATAMOM.

JlaHHbIA NpuMep ABISIETCS SIPKAM CBUNETENBCTBOM OOOCHOBAHHOCTH BBEME-
HEA B FAATHOCTHYECKYIO LIETIOUKY Hapsay ¢ JaGopaTopHBIM KOHTPOJIEM paluo-
HYKJIHFHOTO MOHUTOPMHIA, ITO3BOJIMBILETO TIPY NOABJICHHH IePBEX IPU3HAKOB
pedpOoTOKCHYHOCTH Ha hOHE XAMUOTEPaITMy HCIUIATIHHOM TIPOLOJLKHITE JIeyeHHe
MeHee TOKCUYHBIM LUKIIOIIATaMOM TIpY COXpaHeHNH 3ddexTa XUMUOTEPATUH.
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Puc. 5. AuHaMnka nokasaTteneii ypoBHS KOHUEHTPUPOBAHMUS
PN B napenxume (G), CKOPOCTY BLIBEACHVA MOYM U3
noxauku (U), KOHWEHTpaumMs KpeaTUHHA ChIBOPOTKN KPOBU
(a) v knyGouykoeoil dunbTpauun (b) (GonbHas C.).

1 — npaeag nNoyka; 2 — nesas Nno4ka.

Fig.5. Changes in parenchymal RP concentration (G), pelvic
urine excretion rate (U), serum creatinine concentration

(a) and glomerular filtration rate (b) (Patient S.).

1, right kidney; 2, left kidney.
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Kavnmecxue uccaredoBGanus

Bemogpr. 1. Mccremopariest sxckperu depmenros (HAT u y-
I'T) u GenxoB (ob1uero Genxa, aTEOYMITHA H 01 -MUKPOIITO0YIIHA)
B TIpoiiecce eyenust OOMBHBIX PAKOM SIMHIKOR LIUCIUIATIHOM 1
LIKJTOIIATAMOM CBUCTENECTBYIOT O TOKCHYECKOM NMEHCTBUM
3THUX MPENapaToB Ha IIOUKI ¥ TIOATBEPKAAIOTCS Pe3yIbTATAMY Pa-
JHAOHYKIIITHOre MOHMTOpUHTa. IIpH aT0M HedpoTOKCHIECKI
athderT Goee BEIPaKeH ¥ OOMIBHBIK, JISICHHBIX LUCTUIATHHOM, 110
CPAaBHEHIIO C TIAITACHTAMY, TIOMyJaBITHMI LIMKIIOIUIaTaM.,

2. O011as TeHASHUMA B U3MEHESHIH ITOKAa3aTelIeH B CHIBOPOT-
K€ KPOBH ¥ MOY€e GOJIBHBIX, TIOYYABIIAX ITUKITOIIATAM, YKa3hI-
BAET Ha NOpLKEeHUE TIPESKIE BCEr0 KAaHANBLEBOM CUCTEMEBI 10~
YyeK, TOrma Kak IpW JICYCHUM LHMCIDIATHHOM HapyIIEeHUS
byHKITIM TTOYeK OFUTE 00HAPYKEHEI KaK Ha KaHAIbLEBOM, TaK
H Ha KITyGOYKOBOM YPOBHE.

3. CKpHHUHT YPOOMHAMITIECKIIX HAPYIICHUM ¢ UCIIONB30Ba~
HHEM KOMIDIEKCHOM peHocuuaTHTpadyy (TexHoirorus JUAC)
UMeeT 3HAYSHuE I IIPOTHO32 B OLCHKY HedPOTOKCHUECKOTO
3¢ dexTa DUCIUIATHHA U IUKIIoIIIaTaMa Ha TapeHXUMY HO4eK Y
GONBHEIX PAKOM SIMIHUKOB.

4, IIpoBemeHHBIN CpaBHUTEILHBIN aHAIN3 OHOXUMITYECKIIX
IoKasaTeNe M JAHHBIX KOMIUIEKCHOHU peHocuuHTHUrpadun
TIPY TIPOBEHCHUM XUMHOTEPATAM NPOV3BOAHBIMYI IUIATHHEL ¥
GONBHEIX PAKOM SHIHHKOB BEISIBIUL IOCICIOBATCIFHOCTD Hed-
poroxcuyeckux 3hdexror Bo BpeMeHu: a) depMeHTYPHA U
napiyanbHast IIpOTeUHYpHS; 6) CHXKSHNE BeIUIMHEI TI0Ka3a-
Telisl ypoBHS KoHNeHTpupopanus P®Il B mapenxume; B)
YMEHBIICHNE CKOPOCTH KIYOOUKOBOH GMABTPANMK, POCT HO-
KazaTessl KpeaTMHUHA IUIa3Mbl KPOBY, a30TeMMUSL.

5. IonyyeHHEBIe PE3YIBTATH HCCISIOBAHMS TOATBEPKIAIOT
BasXHOCTH KOHTPOIIT HePOTOKCHIHOCTH TIPH XUMHUOTEpaIIuy
Ha BCeX YPOBHIX — KJIETOYHOM (MUKpPOAHANIMZ), TKAHEBOM
(MAaKpoaHaIM3) ¥ CHCTEMHOM, UTO O0ESCIEeYHBAcTCA COYeTa-
HIIEM METOIOB: OUOXUMUYECKHX AHATM30B MOYH ¥ KpOBH (0TI~
penenedue (HepMEHTOB M OEJNKOB, CKOPOCTH KIYOOYKOBOM
OwisTpanum), KOMIUIEKCHON peHoCUuHTUIpadmu (oleHKa
KOHLIEHTPATTMONHON CIIOCOOHOCTH IIAPSHXMMEL ¥ COCTOSIHUS
MOUYEBHIBOOSIINX ITYTEIH).

© FO. M. Tumodees, A. T. Ilepepomukos, 2000
VIIK 616.349-006.04

FO. M. Tumogpees, A. I. Ilepesoujuroe

TICEBAOTYMOPO3HASL ®OPMA JMBEPTHKYJIE3A
CATMOBHTHOM KUIITKH

HHH xaunuueckoii onxonozuu

HuBepTUKYJIe3 TONCTOM KUK — IIAPOKO PaCIPOCTPAaHEH-
Hoe 3a00JIeBaHye ¥ KUTeNeH MHIYCTPHATBEHO PA3BUTHIX CTPaH
Epponrr, Cepeproit AMepuku u ABcTpayi. IlpudeM dactoTa
JHMBEPTHKYTE3a ¢ BO3pacTOM yBeIHuuBaeTca. ECIi B BO3pacre
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4. Comparison of biochemical and complex renoscintigraph-
ic findings in ovarian cancer patients on platinam chemothera-
py discovered the following temporal sequence of nephrotoxic
effects: (a) enzymuria and partial proteinuria; (b) decrease in
parenchymal RP concentration; (c) decrease in glomerular fil-
tration rate, rise in plasma creatinine, nitrogenemia.

5. Our findings confirm the significance of chemotherapy
nephrotoxicity confrol at all levels including celtular
(microassay), tissular (macroassay) and systemic levels using
a combination of methods such as urine and blood biochem-
istry measurements (enzymes and proteins, glomerular filtra-
tion rate), complex renoscintigraphy (parenchymal concen-
tration capacity and state of urinary tract).
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PSEUDOTUMOROUS SIGMOID
DIVERTICULOSIS

Institute of Clinical Oncology

Sigmoid diverticulosis is a common lesion of industrially
developed FEuropean countries, North America and
Australia. The diverticulosis incidence increases with age:
from less than 10% in the age group of 30 to 40 years, 25-35%



