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TOKCUKOJIOTYHUIA NPO®LJIb MPOMI3OXJIOPY
Y ABOPIYHOMY EKCMEPUMEHTI
HA LWWYPAX-CAMUSAX WISTAR HANNOVER

Pestome. lepbiyud nponizoxaop wupoko GUKOPUCMOBYEMbCS 6 CiAbCbKOMYy eocnodapcmei Ykpainu. Inmencusne 3acmocy8anHs
NOMeHUilIHO Hebe3neyHe yepes 3aNUUKU 6 Citbe0CNNPOOYKUii, exocucmemi, a makodic 8NAUSU HA opeanizm meaput i nodunu. Lle ooy-
MO8AI0E HEOOXIOHICMb 8UBYEHHS 11020 MOKCUK0A0IMHUX 8AACMUBOCTEIL.

Mema. Busyenns kanyepoeeHHoCHi nPONiz0xa0py 8 XPOHIYHOMY eKCnepuMeHmi Ha Wypax-camysx.

Mamepiaau ma memoou. Excnepumenm euxonanuii na wypax-camusx Wistar Han. Jocaioncysascs 3paszok nponizoxaopy, 95 %
MexXHIUH020, AKUIL 8600UBCA MBAPUHAM BHYMPIUHbOULAYHK060 6 do3ax 20 i 200 me/ke macu mina npodosic 060x pokie. Ha mepmini
52 mudicui giobupanacs epyna meapun 045 eue4HeHHs moxcuuHocmi nponizoxaopy. Kanyepoeennicmo oyintosanacs Ha 104-y mugicHi.
Pesyavmamu. Toxcuuna 0is nponizoxaopy Ha opeanizm uiypie nPoAGUAGcs 6 3HuMNcenHi macu mina 3a 0ii dozu 200 me/ke, nouuHarowu
3 29-20 mudicHa mecmyeanus. 3a pe3yabmamamu aHanizy NOKA3HUKIE KAIHIMHOI Oioximii 3’acyeanocs, wio nponizoxaop y do3i 200
Me/ke Ha 52-ii muxcdeny excnosuyii mas mendenyito 0o 3uudicenrs akmusnocmi AJIT ma ACT. Ticmonoeiuno na mepminanbHomy
emani 6 003i 200 me/xe y ugypie 6UsA61eHO 2enamoueatoNapHi HeKpo3u 3 ACOUITIOBAHUMU (POKANLHUMU 2eMOpaRiSMU, o niOmeepoicye
2enamomoKCU4HiCMb, a 8 WUMONoOiOHIl 3a103i BCMAHOBAEHO 30iAbleHHS BUNAOKI8 HOOYAAPHOT (PONIKYAAPHOUUMAPHOT 2inepnaasii.
Iponizoxnop He 6naueas Ha GUICUBAHHS | MPUBANICHb JCUMMS WYPIB, He CNPUHUHAG 30iAbUIeHHS KiNbKOCMI MBAPUH 3 NYXAUHAMLU,
He 8NAUBA8 HA MHOJICUHHICIb HOBOYMBOPEHb, He 3MIHI08AS CRiB8IOHOUIeHHS 000POSKICHUX MA 310SKICHUX HYXAUH, A MAK0JIC He CKO-
PoUYBas ix aameHmuuil nepiod, 3a1e)cHOCMi «003a — eghbekn» He CHOCHEpieanocs.

Bucnosxu. Ilponizoxaop, 95 % mexniunuii eenepuuHuil He NPOSBUS KaHUepoeeHHOI il y 080PIMHOMY eKCnepuUMeHmMi Ha Wypax-camysx.
NOAEL scmanosneno 3a 3aeanbHoOmokCcuKoi0iMHuMu Kpumepismu i cmanogums 20 me/ke.

Karouoei caoea: nponizoxnop, Kanyepoeeres, mokcukonoeis, uypu - camui Wistar Han, xponiunuii excnepumenm.
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TOXICOLOGICAL PROFILE OF PROPISOCHLOR IN A TWO-YEAR EXPERIMENT ON WISTAR HAN MALE RATS

Abstract. The herbicide propisochlor is widely used in agriculture of Ukraine. Its intensive usage is potentially dangerous due fo residues
in agricultural products, ecosystems, as well as effects on animals’ and humans’ organisms. This fact necessitates the study of its toxi-
cological properties.

Aim. To study the propisochlor carcinogenicity in a long-term experiment on male rats.

Materials and Methods. The experiment was performed on Wistar Han male rats. There was investigated a sample of 95 % technical-
grade propisochlor, administered to animals intragastrically at doses of 20 and 200 mg/kg of body weight for two years. At the 52nd-
week-term, a group of animals was selected to study the propisochlor toxicity. Carcinogenicity was assessed at the 104th week.

Results. The toxic effect of propisochlor on the rats’ bodies was revealed in weight loss affected by a 200 mg/kg dose, starting from the
29th week of testing. According to the analysis results of the clinical biochemistry, it was found that propisochlor at a dose of 200 mg/kg
at the 52nd week of exposure tended to decrease the activity of ALT and AST. Histologically at the terminal stage at a dose of 200 mg/kg
in rats the hepatocellular necrosis with associated focal hemorrhages were detected, which confirmed hepatotoxicity; and in the thyroid
gland it was found the increase of nodular follicular-cell hyperplasia cases. Propisochlor did not affect the survival and life expectancy
of rats, did not increase the number of animals with tumors, did not affect the multiplicity of newgrowth, did not change the ratio of
benign and malignant tumors, and also did not reduce their latency, the dose-effect relationship was not observed.

Conclusions. Propisochlor, 95 % technical-grade generic, did not show the carcinogenic effects in a two-year experiment in male rats.
NOAEL was identified according to general toxicological criteria and it was 20 mg/kg.

Key Words: propisochlor, carcinogenesis, toxicology, Wistar Han male rats, long-term experiment.
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TOKCHKOJIOTI'TS HECTULUAIB

Beryn. I[lpomizoxjiop BUKOPUCTOBYETHCS B
SIKOCTi JIit040i PEYOBMHU JJISI BUTOTOBJICHHS
repOiLMIiB CUCTEMHOI Aii JJ11 KOHTPOJIIO Ta 3HU -
ILIEHHS IIMPOKOJMCTUX BUIIB OYp’sIHIB i OIHO-
PIYHMX TpaB IIpU BUPOIILyBaHHI 6araTbOX OCHOB-
HUX i1 YKpaiHU, CiIbCbKOIOCIOAAPChKUX
KyJbTYp, 30KpeMa KapToIlli, KYKYpYA3H,
COHSIIITHUKY, LIYKPOBUX OypsIKiB, 6000BHUX TOILIO
[1]. Lle moBoai cy4yacHi mnpemapaTv, IO
MOEAHYIOTh HAaKpallli BJIACTUBOCTI IPYHTOBUX i
CTpaXOBUX repOillMaiB; BUCOKY CEJIEKTUBHICTb i
€(eKTUBHICTb [ii, YHIBEpCAJbHICTb Ta THYYKiCTh
3aCTOCYBAHHS 1 TPUBAJICTb 3aXUCTYy, 30Kpema
BOJIO/IiHHSI JOBTMM YaCOBMM J1ialla30HOM 3aCTO-
CYBaHHS Ha TIOJSIX — BiA ITOCIBY KYJIBTYpU IO
MOSIBM 5 CHpaBXHiX JUCTKIB [2]. 3a XiMiuHOIO
CTPYKTYPOIO TIPOITi30XJI0p HAJEKUTh 10 KJIacy
XJIOPALETOHLTIAIB, a0COPOYEThCSI KOPIiHHAM i
MapocTKamMu Ta OJIOKYE CMHTe3 Oijika i HyKJIei-
HOBHUX KMCJIOT, 11O TTPU3BOAUTD A0 MPUTHIYEHHS
MOJLTY KJITUH Oyp’siHy. BBaXkaeTbcs, 1110 BiH He
Ma€e (PITOTOKCUYHOI HeOe3MeKM ISl KYJIBTYPHUX
POCJIMH 4Yepe3 3MEHILIEeHHS BOIOPO3YMHHOCTI
Mailxke BTpUYi MOPiBHSIHO 3 OCHOBHUM KOHKY-
PEHTOM 3a e(PEKTUBHICTIO — alleTOXJIOPOM, SIKWA
€ KaHleporeHowm [3].

Henonikamu xjopalleTOHUTIIIB, SIK i 6araTb-
OX 1HIIMX MEeCTULMIIB, MOXHa BBaXKaTHU XiMid-
HE HaBaHTaXXEHHS Ha HABKOJIMILIHE CEPEIOBU-
me (a 3 omIsily Ha YHiBepCaJbHICTb 3aCTOCY-
BaHHSI — 3a0pYyIHEHHSI MOXe HaOYTH IJ100aIb-
HUX MaciTabiB), MOTEHLiAHY HeOe3MeKy s
300pOB’S JTIOAWHU, IO 3YMOBJIIOE HEOOXiI-
HICTh €KCIIEPUMEHTAJIBHUX IOCIIIKEHD 111010
BMBUYEHHS LIMX BIUIMBIiB. 30KpeMa BilloMO, 110
T€HEpUKM, MmpenapatuBHi (Gopmu (0COOJIMBO
0araToOKOMIIOHEHTHi), KoMOiHOBaHa  His
NEeCTULINAIB Ta IXHI MeTadOoJIiTH Haigacrilie
MOXYTb IPU3BOJUTH 10 HEOUiKyBaHUX HACTiI-
KiB, XpOHIYHMH BIUIMB XiMiYHOrO HaBaHTa-
>KEHHSI Ha TIPUPOAHI MOMyJIsiliii ToTpedye Haii-
pEeTEeNbHIIIOI0 AOCHiIXeHHs. TakoxX iCHye
JyMKa IIOJ0 €KOJIOTIYHUX PU3MKIiB, TOB’s13a-
HUX 3 XPOHIYHMM BILUIMBOM XJOPALETOHLII/I-
Hux repoOiuunis [2, 4]. Yepe3 ix HammipHe
3aCTOCYBaHHS Ta XIMIYHY CTaOUIbHICTb MECTU-
LMW LBOTO KJ1acy OyJIv BUSIBJIEHI Y TOBEPXHE-
BUX, MiI3eMHMX Ta NUTHUX BOJAaX OaraTbox
KpaiH. BoHM 1mIKigauWBi i HU3KU BOJHUX
OpraHi3MiB, a OKpeMi 3 HUX BU3HaHI SIK KaHIIe-
pPOTeHU IS JIFOAWHH |5, 6].

BinmnosigHo 10 air0uoi B YKpaiHi riri€EHigYHo1
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Introduction. Propisochlor is used as an
active ingredient in the manufacture of sys-
temic herbicides due to control and extirpate
the broadleaf weed, annual grasses when cul-
tivating lots of major agricultural crops in
Ukraine, in particular potato, corn, sunflower,
sugar beet, legumes, etc. [1]. These are quite
modern pharmaceuticals that combine the
best properties of soil and post-emergent her-
bicides: high selectivity and effectiveness, ver-
satility and flexibility of application and also
protection duration, including a long-time
range in the field — from sowing to 5 true
leaves emergence [2]. According to its chemi-
cal structure, propisochlor belongs to the class
of chloroacetanilides, is absorbed by roots and
sprouts and blocks the synthesis of protein and
nucleic acids, that leads to inhibition of weed
cell division. It is believed that it has no phy-
totoxic risk to crops due to the reduction of
water solubility by almost three times com-
pared to the main competitor in efficiency —
acetochlor, which is a carcinogen [3].

Disadvantages of chloroacetanilides, like
many other pesticides, include the chemical
load on the environment (and considering the
versatility of the application — pollution could
become global), the potential danger to
human health, what necessitates experimental
investigations to study these effects. In partic-
ular, it is known that generics, preparative
forms (especially multicomponent), the com-
bined effect of pesticides and their metabolites
could often lead to unexpected consequences.
And the chronic effect of chemical load on
natural populations requires the most careful
study. There is also an opinion about the envi-
ronmental risks associated with the chronic
exposure of chloroacetanilide herbicides [2,
4]. Due to their excessive usage and chemical
stability, pesticides of this class have been
found in the surface, ground and drinking
water in many countries. They are harmful to
a number of aquatic organisms, and some of
them have been recognized as carcinogens for
humans [5, 6].

According to the current hygienic classi-
fication of pesticides in Ukraine [7], by its
hazard, propisochlor belongs to the 4th class
of acute oral and dermal toxicity parameters
and to the 3rd class of inhalation toxicity
and irritating effect on skin and mucous
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Kimacudikauii mectunuaiB [7] 3a cTymeHeM
HeOe3neKyu MpoIi3oxJop 3a IapaMeTpaMu
TrOCTpOi IepopaabHOI Ta AEPMaIbHOI TOKCUY-
HOCTI HaJIeXKUTh 10 4 KJ1acy, iHralsIiitHOI TOK-
CUYHOCTI Ta MOApPa3HIOBAJIbHOI il Ha IIKipy Ta
CJIM30BY 04eil — 10 3 Ki1acy. Y HayKOBil JiTepa-
Typi 3a O0OONOMOIoW Oarapei CTaHAAPTHUX
TECTiB BCTAHOBJIEHO, IO IIPOMi30XJOp HE
BOJIOJi€E MYTareHHUMM Ta T€HOTOKCUYHUMMU
BJIACTUBOCTSIMU [4, 6, 8]. Ajie, ITi1 yac BUBYCH-
HS KaHILEpOTeHHOI aKTMBHOCTI Ha MUIIaX i
LIypax Y OCTaHHIX Y XpOHIYHOMY eKCIepUMeEH-
Ti BUSIBJACHO 30ibLICHHS YaCTOTU ITYyXJWH
LIMTOIIONIOHOI 3aJ103U, KapLIMHOM IeUiHKU Ta
aJeHOKaplLMHOM siedyHuKa [8]. 3 ooy Ha Te,
IO JOCJIIXXYBaHUI 3pa30K MPOITi30XJI0py Ha
95 % € reHepUKOM, METOI0 pOOOTH OYJIO BU3HA-
YeHHSI MOro KaHIIEpOreHHOTO MOTeHIlialy, B
TOMY YMCJIi 13 JOMIILIIKAMU.

Marepiaim ta Meromu. ExcriepriMeHTabHE
JMOCHIIKEHHST KaHILIEPOTE€HOCTI IPOITi30XJI0pY
(CAS No 86763-47-5) BUKOHYBaJI! BiIIOBITHO
1o BuMor IARC ta OECD 3 norpuMaHHSIM 1pa-
BWJI 010€TUKM Ta TYMaHHOTO TTOBOIXKEHHS 3 TBa-
puHamu [9, 10]. TecToBUi1 3pa30K MPOMi30XJI0-
py 3a BMIiCTOM [il04Oi peYOBUHM Ta JOMIIIOK
BiIMOBiAaB MixXKHApOJHUM CTaHIapTaM |[8].

OCKiTbKM Ha PUHKY MNECTULIMIIB IMPOITi30-
XJIOp HE € HOBOIO MOJIEKYJIOIO, a B JIiTeparypi
3yCTPiYarOThCs IOCIIIKEHHSI MOro KaHLIEpO-
TE€HHOI il Ha 1Iypax, eKCIIepUMEHT BUKOHAHO
3 HE3HAYHUMM BIAXWJIEHHSIMU Bil ITPOTOKOJY
OECD Ne 116, 1o He BIUIMBAa€ Ha KiHLEBUM
pesyabTaT. Tak, eKcnepuMEHTaJbHi HOCTiI-
JKEHHS TTPOBOAMIIM Ha 1ypaX-CaMLIsIX, SIK Hali-
OibILI 4YYTJIMBOI CTaTi OO [il0YOi PEYOBMHMU.
BpaxoByroun HM3BKY TOKCHMYHICTh MPOIIi30-
XJIOPY, BUCOKY BMKMBAHICTh TBAPUH Y XPOHIU-
HOMY €KCIIEpUMEHTI, 10epXKYIOUUCh 0i0eTHY -
HUX MPUHLMIIB, B €KCIIEPUMEHT B3SITO MiHi-
MaJbHO HEOOXiIHy KiJIbKiCTb TBapuH; 00’€M
TiCTOJIOTIYHUX AOCJIiIXXEHb OOMEXEeHO opraHa-
MU-MIIIEHSIMH, 110 AOCTATHHO MJISI MEePEBipKU
0i0JIOTiYHOI €KBiBaJIECHTHOCTI reHeprKa KUTai -
CBKOTO BUPOOHMIITBA — Ipomizoxiopy, 95 %
TEXHIYHOTIO.

BuByeHHs mnpoBOAMJIM BiAMOBIAHO 10O
Bumor i npuHuuiiB GLP [10]. Y excniepumeH-
1i SPF mrypiB-camuiB Wistar Han 3 po3mtigHu-
Ka apibHux sgabopatopHux TBapuH (I
«HaykoBuii LIeHTp MPEeBEHTUBHOI TOKCUKOJIO-
rii, Xap4yoBOI Ta XiMi4HOI1 O€3IeKM iIMEHI aKkaae-
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membranes of the eyes. In the scientific lit-
erature with the help of a battery of standard
tests it had been found that propisochlor did
not have mutagenic and genotoxic proper-
ties [4, 6, 8]. However, a long-term experi-
ment of carcinogenic activity in mice and
rats revealed in the latter an increase in the
incidence of thyroid tumors, liver cancer
and ovarian adenocarcinoma [8]. Given that
95% of the investigated propisochlor sample
was generic, the aim of the research had been
to determine its carcinogenic potential,
including impurities.

Materials and Methods. An experimental
study of the propisochlor carcinogenicity
(CAS No. 86763-47-5) was performed in
accordance with the IARC and OECD
requirements in compliance with the rules of
bioethics and animal welfare [9, 10]. The
test sample of propisochlor in terms of active
substance and impurities met standard inter-
national requirements [8].

Whereas propisochlor was not a new mol-
ecule in the pesticide market, and its car-
cinogenic effect on rats had been reported in
the literature, the experiment had been per-
formed with minor deviations from the
OECD No.116 protocol, what did not affect
the final result. Thus, experimental investi-
gations had been performed on male rats as
the most sensitive sex to the active sub-
stance. Considering the low propisochlor
toxicity, high survival of animals in a long-
term experiment, adhering to bioethical
principles, the minimum required number
of animals was taken in the experiment; the
volume of histologic study was limited by the
target organs, that was enough to verify the
biological equivalence of the Chinese-made
generic — 95 % technical propisochlor.

The investigation was conducted in
accordance with the requirements and prin-
ciples of GLP [10]. In the SPF experiment,
Wistar Han male rats from a small laboratory
animal breeding station (SE Scientific
Centre of Preventive Toxicology, Food and
Chemical Safety named after Academician
L. I. Medved, Ministry of Health of
Ukraine, Kyiv) were placed in a clean area of
barrier-type vivarium. 150 animals aged 7
weeks were selected for experiments. The
absence of group differences in randomiza-
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mika JI.I. MenBenst MO3 Ykpainu, KuiB) po3-
MICTUJIM B YHUCTi 30Hi BiBapilo Oap’epHOro
tuny. Jng gocnigiB BigiobpaHo 150 TBapuH
BikoM 7 TuxkHiB. CTaTUCTUYHO TepeBipsIu
BiICYTHICTb TpyHOBOI Pi3HULI paHAOMi3alliii-
HOI peNpe3eHTaTUBHOCTI 3a MacCOIO Tija.

AnanTtoBaHUX OO0 CTaHIAPTHUX YMOB BiBa-
pil0 TBapuH 3ajlyyaJd OO0 €KCIIEpUMEHTY. Y
MPUMIIIEHHSIX ITATPUMYBaIu KOMQMOPTHI
yMOBU B Mexax: temneparypu 21 = 2°C, Bia-
HocHOI Bosiorocti moBiTps Big 40 mo 60 %,
LITYYHOT'O OCBITJIEHHS 3 BUKOPUCTAHHSIM JIaMII
JIEHHOro cBiTJa B pexumi 12:12 rommHHOTO
LIMKJTYy — IeHb/Hi4, 3a0e31euyBajiu 12 mosiTpo-
oOmiHiB 3a romuHy HEPA-dineTpoBaHuM
noBiTpsiM. TBapuHM OTpUMYBAJIM 30aaHCOBA-
HUI TpaHyJIbOBaHUM KOPM («AJIBTPOMiH»,
Himeuyunna) ta ounineHy nmutHy Boxay ad libi-
tum. llypiB po3MillyBaiv B KJIiITKax 10 5 0CO-
OVH, 3 MiACTUIKOIO 3 Pi3aHOI0 HEXJIOPOBAHOIO
XapuyoBOTO Iarnepy.

3rifHo 3 JiTepaTypHUMHU JAaHUMU I1IOA0
TOKCHKOJIOTIYHOI OLIIHKW OPUTiHAJIbHOTO MpPO-
MMi30XJIOpY BUOMpaiu 1031 Ha piBHi 20 (HU3bKa
no3a) i 200 (Bucoka jgo3a) MI/Kr Macu Tijla Ha
100y [8]. Po3unHu TecT-cyOCTaHLii roTyBau
LIOAHS €X tempore Ha MUTHIl BOi AJIs1 TBAPUH.
[TonepenHbO0 NpOMI30XJIOP PO3YMHSIM 34
nonomoror emyabraropa OII-10 (moniokcue-
TUJIECHOBUIA edip i30oKTWiIdeHoay). BpaHii
BBOJIMJIM per 0S BHYTPILIHBbOILIYHKOBO 3a
JIOMIOMOTOI0 aTpaBMaTUYHOTO 30HAY B 00’eMi
He Oinbie 1,0 mi1/100 r Macu Tina 1rypa Bopo-
noBX 104 TUXXHIB, y peXXuUMi — LIOJEHHO S THIB
3a TUKJIEHb, 6 1 7 AHI — nepioa o4ikyBaHHS. Y
BUILI€3a3HAYEHUI CMOCIO 3a aHAJOTIYHUX YMOB
KOHTPOJIbHUM TBapMHaM BBOJIWJIM MUTHY BOIY
3 nonaBaHHsIM OII-10. Jlo3u KoperyBaiau Bif-
MOBiIHO 10 3MiHM Baru TBapuH YHPOHAOBXK
BChOI0 4acy €KCHo3ullii B pexumi: nepiri 13
TUKHIB €KCITO3M1Iil — LOTUXHEBO, 3 14-r0 no
104-11 TmxneHb — pa3 Ha 4 TwxkHi. [llogeHHO
¢ikcyBaau 3MiHM B MOBEdiHII a00 B 30BHillI-
HOCTi TBapuH Ta ix 3aru6enb. LllypiB B aro-
HaJIbLHOMY CTaHi a00 CTaHi CTpaXkKaaHHSI Higga-
BaJIM €BTaHa3il Ta ayTOICIl.

Y nepiog nmpomixHOi eBTaHaszii (Ha 52-y
TUXHi) V 5 TBapuH KOXHOI Ipylu BigOupaiu
3pa3Ky KpOBi Ta ceyi, a B MepioJl TEpMiHAJIbHOI
eBraHasii (Ha 104-y tuxHi) — y 10 ocoOuH.
Ceuy 30Mpaiv Ha TJ1i MoNepeaHbOro 15-ronuH-
Horo roionyBaHHs. LllypaM BBOaAMIM 30HIOM y
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tion representativeness by body weight was
statistically checked.

Animals adapted to standard vivarium
conditions were involved in the experiment.
There were maintained the area comfortable
conditions within: temperature 21 + 2 °C,
relative air humidity from 40 to 60 %, artifi-
cial lighting using the fluorescent lamps in
the mode of 12:12 hour cycle — day/night,
and provided 12 air exchanges per hour by
HEPA-filtered air. The animals received a
balanced granular feed (Altromin, Germany)
and purified drinking water ad libitum. Rats
were placed in cages of 5 individuals, with a
bedding of cut non-chlorinated food paper.

According to the literature on toxicologi-
cal evaluation of the original propisochlor,
there were chosen doses of 20 (low dose) and
200 (high dose) mg/kg body weight per day
[8]. The test substance solutions were pre-
pared daily ex tempore in drinking water for
animals. Primarily the propisochlor was dis-
solved using an OP-10 emulsifier (poly-
oxyethylene ester of isooctylphenol). In the
morning it was administered intragastrically
per os using an atraumatic probe in a volume
of not more than 1.0 ml/100 g of rat body
weight for 104 weeks, in terms of — daily 5
days a week, 6th and 7th days — waiting peri-
od. In the abovementioned method, under
the similar conditions, control animals were
administered with the drinking water plus
OP-10. Doses were adjusted according to the
animal weight changes throughout the expo-
sure period: the first 13 weeks of exposure —
weekly, from the 14th to the 104th week —
once every 4 weeks. The behavior or appear-
ance changes of animals and their deaths
were recorded daily. Rats in agonal or suffer-
ing condition were euthanized and autopsied.

During the period of midline euthanasia
(at the 52nd week), blood and urine samples
were taken from 5 animals of each group,
and during the period of terminal euthanasia
(at the 104th week) — from 10 individuals.
Urine was collected amid a backdrop of pre-
vious 15-hour fast. Rats were administered
intragastrically by probe with 5 ml of water
and placed into the exchange cages for 24
hours to collect urine. Samples were exam-
ined on an ARKRAY urine analyzer. There
were analyzed indicators such as: determi-
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IIJIYHOK MO 5 MJI BOIM i Ha 24 TOAVMHU caXKalu
B OOMIiHHI KIJITKU Ui 30MpaHHS cevyi.
HocnigxyBanu 3pa3Kyd Ha aHajdi3aTopi cedi
ARKRAY. AnHanidyBanu NOKa3HUKWU: BU3HA-
YeHHsI Aiype3y, MMTOMOI Baru ceui, ii pH, BMmi-
cTy Oinka, TJIIOKO3M, KETOHIB, HITPUTIB, MpU-
XOBaHOI KpoBi, OuIipyOiHY, YpOOiliHOIreHY,
CEYOBUHHMU.

Ilepudepuuny KpoB BimOupaau HaTIle
BaKyyMHMMM CUCTEMAaMM 3 HaApi3y HA KiIHYUKY
XBOCTa TBApMH. 3a I0MIOMOI0l0 BETEPMHAPHOTO
reMmaToJjioriuHoro aHauizatopa Micros ABC Vet
(Horibra ABX) Bu3Hauaiu piBeHb TeMOTIJI00iHY,
KUIBKICTb €pPUTPOLIMTIB, JIGHKOLIMUTIB i TPOMOO-
LIMTIB, TEMOKPUT, CEpeaHiii 00’€M epUTPOLIM-
TiB, CEpeIHIN BMICT i KOHLIEHTpALlil0 TEMOIJIO-
OiHy B OIHOMY epuTpoLuTi. 11 mpoBeaeHHs
0iOXiMIYHMX OOCJIIKE€Hb KpOB BimOupaiu i3
CTETHOBOI BEHU Ta JOCJiIXYyBaau Ha OioXiMmiy-
HoMy aHaJtizaropi Vitalab Flexor E 3i crangapt-
HUM HabopoM peakTuBiB BioSystems (IcraHist).
VY cupoBarui KpoBi BHMMIpIOBaJu HACTYIHI
rnapamMeTpu: akTUBHICTb JIyXKHO1 ¢ocdarasu,
XOoJliHecTepa3u, ajlaHiH- Ta acrapTraTaMiHO-
TpaHcdepa3n, BMICT 3arajbHOro 0Oijika, ceyo-
BUHM, IJIIOKO3U, TPUIIILIEPUIIB, XOJECTEPUHY.

EBTaHazito TBapuH MNPOBOAWIM B CIELi-
aJIbHIA KaMepi IUISIXOM 1HTAJISILIAHOTO Hacu-
YeHHSI BYIVIEKUCIUM ra3oM. s rictoyioriyHo-
ro JOCJIIKEHHSI BimOupaau 3pa3Ku: IIUTOMNO-
Ii0HO1 3a7103U, MEYiHKW, HUPOK, IIJIyHKa Ta
yCiX OpraHiB i TKAHWH, 1110 MaJiy Bi3yaJibHi Bifl-
XWUJIEHHS a0o0 Migo3py Ha OHKOIATOJOri0. 3a
HEOOXiIHOCTI  IpPOBEAECHHS  O0JaTKOBUX
IOCHIIXXEHb — PELITY OpraHiB apXiByBajM.
Bech 3i0panmii marepian ¢ikcyBaau B 10 %
He#TpaabHOMY (opmanini. IligroroBka 1o
FiCTOJIOTIYHUX JOCHiIXEHb 11010 3i0paHOro
MaTepialy BKJIo4dajia: COHUPTOBY JIeTiapaTallilo,
3aJIMBKYy B mapadgiHoBi Osoku, (dapOyBaHHS
3pi3iB reMaTOKCUJiHOM i eo3uHOM. ITyxJIMHHI i
MPEeHEeOoIUIaCTUYHI MOIIKOMXKEHHS IiarHOCTY-
BaJll Kepyluyuch Kiacudikalieo ITyXJIuH
JlabopaTopHux TBapuH [12, 13]. 3arajom mnpo-
aHaJIi30BaHO PE3yJbTaTU MaKpoO- i MIKPOCKO-
MIYHUX JOCHIIKEeHb HENYXJIMHHOI Ta ITyXJIMH-
HOI MaToJIOTii TBApUH YIIPOJAOBXK JBOX TEPMiHiB
(52 i 104 TixHi). OKpeMo IOCHiIKEeHO IIYpiB,
IO 3aTrMHYJY Mif 4ac ekcriepuMeHTy. [Totomy
PO3IJITHYTO CyMapHi MOKa3HUKU 3a TpylaMu.

ITix yac ayromcii B 52 i 104 — THxXXHEBOMY
JOCIIKEHI IJIS1 3BaXKyBaHHS y 1ypiB BUTyYa-

TOXICOLOGY OF PESTICIDES

VKPATHCBKUIA )KYPHAJ CYYACHUX TTPOBJIEM TOKCHUKOJIOTTI /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2022

nation of diuresis, urine specific gravity,
urine pH, and content of protein, glucose,
ketones, nitrites, occult blood, bilirubin,
urobilinogen, urea.

Peripheral blood was collected under fast-
ed conditions by the vacuum systems from
the incision at the animal’s tail tip. The
hemoglobin level, red blood cell count,
leukocyte and platelet count, hematocrit,
mean corpuscular volume, mean corpuscular
haemoglobin and mean corpuscular hemo-
globin concentration were determined using
a Micros ABC Vet (Horibra ABX) veterinary
hematology analyzer. For biochemical stud-
ies, blood was taken from the femoral vein
and tested by the biochemical analyzer
Vitalab Flexor E with a standard set of
reagents BioSystems (Spain). The following
parameters were measured in blood serum:
alkaline phosphatase activity, cholinesterase,
alanine aminotransferase and aspartate
aminotransferase, total protein content,
urea, glucose, triglycerides, cholesterol.

Euthanasia of animals was performed in a
special chamber by inhalation saturation
with carbon dioxide. For histological exam-
ination there were taken samples from the
thyroid gland, liver, kidneys, stomach and all
organs and tissues that had visual abnormal-
ities or suspected oncopathology. If addi-
tional researches required, the rest of the
organs had been archived. All collected
material was fixed in 10 % neutral formalin.
Preparation for histological examinations of
the collected material included: alcohol
dehydration, pouring into the paraffin
blocks, incision staining with hematoxylin
and eosin. Tumor and preneoplastic lesions
were diagnosed in reliance on the laboratory
animals’ tumor classification [12, 13]. In
general, the results of macro- and micro-
scopic examinations of non-neoplastic and
neoplastic pathology of animals during the
two terms (52 and 104 weeks) were analyzed.
Rats killed during the experiment were stud-
ied separately. Then the total indicators by
groups were considered.

During the autopsies at 52- and 104-week
examinations, rat weighed samples were
removed from the brain, pituitary gland,
thyroid gland, heart, liver, adrenal glands,
kidneys, spleen and testes. The mass of the
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JIU: TOJIOBHUI MO30K, Tino@i3, LIUTONOMIOHY
3aj103y, ceple, MeYiHKy, HaJHUPKOBI 3aJ103H,
HUPKU, CEJIe3iHKY 1 CciM’sdHuUKUA. BuzHavyanm
Macy OpraHiB BiIHOCHO A0 MacH Tijia TBApHH i
BiTHOCHO J10 TOJIOBHOTO MO3KY.

OmnucoBy CTAaTUCTUKY (cepeaHe apudme-
TUYHE 3HAYEHHS 1 CTaHAApTHE BiaxuiaeHHs, M
+ SD) 3acTocoByBaiv 1151 pO3paxXyHKY KJTiHiU-
HUX MTOKA3HMKIB, Baru Tija i opratis. J1j1s1 po3-
paxyHKy Macu TiJla Ta MacHU BHYTPILIHIX opra-
HiB TBapuH J0JAaTKOBO BM3HAYald MeJiaHy.
BcTranoBimoBaiyM 3HaYMMICTh BIIMiHHOCTEN 3a
JIOTIOMOTO10 TTIONAapHOTrO MOPIBHSIHHS 3a t-Kpu-
tepieM CTblogeHTa JJis1 BUOIpOK 3 HEPiBHUMM
aucrepciiMu. Axkiio xoya 6 ogHa BUOipKa He
MiAMopsAKOBYBajJacsl 3aKOHY HOPMaJbHOIO
pPO3MOIiJIeHHSI, BUKOPUCTOBYBAJIU METOAU
HemapaMeTpUYHOro AMCIIEPCIiHOIrO aHaisy,
BUOIpKM MOPIBHIOBAIM 3a JOIMOMOTIOI KpUTE-
pito Kpyckana-Yomica (ANOVA). fxio pizHu-
s OyjJa 3Hauuma, 3ajaydyajld JBOCTOPOHHIN
TecT MaHHa- YiTHi-YiJIKoHCcOHa [14].

BuzkuBaHHST TBapuH B €KCIIEPUMMEHTI Olli-
HIOBAJIM 3 YpaxyBaHHSIM KyMYJISITUBHOI CMEPT-
HOCTI 3a jonoMororo kpurepito X2. IlomapHo
MOPiBHIOBAJIM YaCTOTY IMyXJMHHOI IaTOJIOTI1 3
BUKOPUCTAaHHSIM KOMOIHOBaHUX TaOJIUIb KOH-
TUHTEHTHOCTI 2 2 3a TepMiHaMM BUSIBJICHHS
MyXJWH 3 MOMNPaBKOI Ha IHTEPKYPEHTHY
CMEPTHICTb 3 KOpeKllielo €ilTca Ha Hemepe-
PUBHICTb i 32 JOITOMOTI'0X0 OAHOOIYHOTO TOYHO-
ro kpurepito Dimepa. [1pu ouiHIi JaTeHTHUX
MepioiB po3paxoByBajiud B Ipylax: CEpeaHE
apudMeTUYHEe 3HaUYE€HHS Yyacy BUSIBJIEHHS ITyX-
JIMH (TepMiH 3aruesii TBapuH) i TPUBAJICThb
XKUTTA 10ypiB 0e3 MyxJuH, 00’€dHaHi OaHi Ta
TePMiHM  BUSBJIECHHS  TE€PLIMX  MNyXJWH.
CTaTuCTU4HiI po3paxyHKU, MPOBOAMIMN 3aCTO-
coBytouu tabauui Excel 2010.

Pe3yabraTé T2 00roBopeHHs. YIIPOIOBX €KC-
MEPUMEHTY BUTJISIA, MMOBEIiHKA, pPyXOBa aKTHB-
HiCTb, BMXXMBAHHSI Ta CEpeaHsI TPUBAJiCTh
XKUTTS TBAPUH MOMIX TpPYyIl HE Pi3HUIUCH
(ta6a. 1). IlpuunHamu 3arubeni TBapuH Oyiu
HEYMCeJIbHI BUIAIKM 3amajbHUX IIPOIECIB,
30KpeMa y JIETEHsIX, TeYiHlli Ta OpraHax ce4yo-
BUBIAHOI CUCTEMU, XapaKTep i KiJIbKICTb SIKHUX
BKAa3ye Ha iX CIIopaJuYHMIi XapakTep. ¥ 4acTu-
HU TBapuWH, 10 3arMHYJW, BUSBISIA HU3KY
¢daTajlbHUX 3JI0SIKICHUX HOBOYTBOPEHb: ¥y
KOHTPOJILHOTO Iiypa Ha 60 TWKHIi IiarHOCTO-
BaHO METAaCTaTUYHY CapKOMY M’SIKMX TKaHUWH,
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organs relative to the animals’ body weight
and relative to the brain was determined.

Descriptive statistics (arithmetic mean and
standard deviation, M £ SD) were used to
calculate the clinical parameters, weight of
body and organs. The median was additional-
ly determined to calculate the body weight
and the mass of the internal organs of the ani-
mals. Significance of differences was deter-
mined with the help of the pairwise compari-
son by Student’s t-test for samples with
unequal variances. If at least one sample did
not obey the law of normal distribution, the
methods of nonparametric variance analysis
were used, and samples were compared using
the Kruskal-Wallis test (ANOVA). If the dif-
ference was significant, a bilateral Mann-
Whitney-Wilcoxon test was used [14].

The animals’ survival rate in the experi-
ment was assessed taking into account the
cumulative mortality with the X2 criterion.
The frequency of tumor pathology was com-
pared pairwise using the combined contin-
gency tables of 2 Y 2 in terms of tumors
detection adjusted for intercurrent mortality
with Yates correction for continuity and with
the help of irreciprocal Fisher exact test.
When estimating latency periods, the follow-
ing was calculated in groups: the arithmetic
means of the tumor detection time (animal
death time) and the lifespan of the tumor-
free rats, pooled data, and the time of the
first tumor detection. Statistical calculations
were performed using Excel 2010 tables.

Results and Discussion. During the
experiment, the appearance, behavior,
motor performance, survival and average life
expectancy of animals did not differ between
groups (Tab. 1). The causes of animals’
death were a few cases of inflammatory
processes, specifically in the lungs, liver and
urinary organs, the nature and number of
which indicated their sporadic nature. A
number of fatal malignant neoplasms were
found in some of the dead animals: metasta-
tic soft tissue sarcoma was diagnosed in a
control rat at the 60th week, and in two rats
of the same group adenocarcinomas of the
seminal vesicles were detected during the
102-103-week observation period; also, the
subintegumental fibrosarcoma was diag-
nosed in one of them, in the fourth male rat
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y it xe rpymi 3a nepion 102—103 TrxHi crno-
CTepeXXeHHST — JIBi alecHOKapLIMHOMMU CiM’STHUX
MMyXUPLIB 1 y OJHOIO 3 HUX Ie ¥ MiAIKipHY
¢idbpocapkomy, y 4eTBEepTOro camisi — CKBa-
MO3HOKJIITUHHY KapLUMHOMY IIKipH. ¥ 11ypiB 3
apyroi rpynu Ha 50-y TMXXHiI €KCIIEpUMEHTY
BUSIBWIM KapLMHOMY MOJIOYHOI 321034, a Ha
103-y TvxXHi — HU3bKOAM(EpEeHLiiioBaHy Kap-
LIMHOMY IIMTONOAIOHOI 3aJI031 i3 MeTacTazaMu
B JIeTeHsIX Ta (piopocapKoMy M’ SIKMX TKaHUH. Y
TBapMH 3 TPEThOI IPyNu Ha 83-y TUXKHI BUSBU-
JIM MEeTacTaTUYHY HU3bKoAM(EepeHILilioBaHY
KPYIJIOKJIITUHHY CapKOMY M’SIKMX TKaHWH, Ha
93-y TMXHI — MeTacTaTUuyHY (idpocapKomy
M’SIKMX TKaHWH 3 IIJISHKAMU JIiMOCapKOMM, Ha
103-y THXXHiI — allMHAPHOKJIITUHHY KaplLMHO-
MY MiAUITYHKOBOI 3aJI03M i3 MeTacTa3aMu B
JIETEHSIX Ta MeTacTaTuyHy QidpocapkomMy
M’SIKUX TKaHMH. AHaJli3ylouM 4YacToTy Ta
CIIEKTP HOBOYTBOPEHbD, 1110 MiC/s 56 THKHEBO-
ro eKCMEePUMEHTATILHOTO TePMiHy MPU3BEIU 10
3arubeni OessKMX TBAapMH, MOXHa TOBOPUTU
Mpo 0OMEXEHHS 1X CIIOHTAHHUMM MyXJWMHAMU
o mypiB-camiiB Wistar Han [15] y manwmx
€KCIIEpMMEHTAJIbHUX  yMoBax. KilIbKiCTb
(haTtanbHUX MyXJIMH Y BCiX Tpynax Oyna maiixe
oAHaKoBa. B KOHTpOJBHIM i B MiIg0CHiAHUX
rpynax BUXKMBAHICTb TBApUH Yy BiACOTKax Oyia
B Me&Kax iCTOpMYHOT0 KOHTPOJIIO (Big 66 10 87)
[15] i cranoBuia 87, 821 78 %, BiOIOBigHO.

ITopiBHSJIBHA OILIIHKA JOWHAMiKW POCTY
LIypiB-CaMIIiB 3a BECb TEPMiH JOCIiIXKEHHS, 1110
OTPUMYBAJIM MPOITI30XJI0P Y BUCOKIMN 1031, BUSI-
BUJa 3HWXKEeHHs Macu Tina (puc. 1). Iloum-
HalouMu 3 29 TWXKHS, CIOCTepiraad cTaOibHe
3HWXXKEHHSI MacH Tijia TIOPiBHSIHO 3 KOHTPOJIEM
(p £ 0,05). HanpukiHili eKcnepuMeHTY B TpeTiit
rpyni 3HMKeHHsT Macu nocsariio 11 %. Lle Bkasye
Ha Te, IO IPOMI30XJOp Yy BMCOKIiM 1031
(200 mr/kr) mpurHivye pict 1ypiB. 1o Toro x y
MornepeaHiX TeCTYBaHHSIX BJIACTUBOCTEN MpOITi-
30XJI0PY, 3HWKEHHS Macu Tijla 0yJl0 3a3HAYEHO
SIK OCHOBHMI1 €(DEKT IpU KOPOTKOTPUBAJIOMY Ta
XPOHIYHOMY BILIMBaX [7].

Y3aranbHeHi 1OCTOBIpHI pe3ybTaTh OCIIiI-
KEHHS KJIiHIYHOI TIaTOJIOTil MpeacTaBJieHi B
Taba. 1. AHani3yloun reMaToJIOTiuHi Ta 0ioXi-
MIYHI TTOKa3HUKA 3’scOoBaHa AesIKa TeHOCHIIs
JI0 3HMXKEHHSI aKTMBHOCTI ajlaHiHAMiHOTpaH-
chepa3n Ta acnapraramiHoTpaHcdepasud y
MOPiBHSIHHI 3 KOHTpoJiem (Taby. 1). Ane Ha
104-y TuKHi criocTtepiraeMo MnediHKoBY dep-

TOXICOLOGY OF PESTICIDES

VKPATHCBKUIA )KYPHAJ CYYACHUX TTPOBJIEM TOKCHUKOJIOTTI /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2022

— skin squamous cell carcinoma was diag-
nosed. Breast carcinoma was detected in the
second group of rats at the 50th week and
low-differentiated thyroid carcinoma with
lung metastases and soft tissue fibrosarcoma
at the 103th week. In animals from the third
group at the 83rd week metastatic low-dif-
ferentiated round-cell soft tissue sarcoma
was found, at the 93rd week — metastatic
soft tissue fibrosarcoma with areas of
liposarcoma, at the 103rd week — acinar cell
carcinoma of the pancreas with metastases
in the lungs and metastatic soft tissue
fibrosarcoma. Analyzing the frequency and
spectrum of newgrowthes that after the 56-
week experimental period led to the death of
some animals, we could talk about their
localizing by spontaneous tumors for Wistar
Han male rats [15] under these experimental
conditions. The number of fatal tumors in
all groups was almost the same. In the con-
trol and experimental groups, the percent-
age of animal survival was within the histor-
ical control (from 66 to 87) [15] and it was
87, 82 and 78 % respectively.

A comparative assessment of the male
rats’ growth dynamics over the entire inves-
tigation period, which had been receiving
propisochlor at a high dose, revealed a
decrease in body weight (Fig. 1). From the
29th week, a steady decrease in body weight
was observed compared to the control (p <
0.05). At the end of the experiment in the
third group weight loss reached 11 %. This
fact indicated that a high dose of
propisochlor (200 mg/kg) inhibited the
growth of rats. In addition, in previous tests
of the propisochlor properties, the weight
loss had been noted as the main result of the
short-term and long-term effects [7].

The generalized reliable results of clinical
pathology investigation were presented in
Tab. 1. Analyzing the hematological and
biochemical parameters, some tendency to
decrease the activity of alanine aminotrans-
ferase and aspartate aminotransferase com-
pared with the control group had been
revealed (Tab. 1). But at 104th week we
observed the hepatic enzyme adaptation,
which had appeared in these enzymes’ activ-
ity decrease only by 4 and 10 %, respectively.
When comparing the kidney function indi-
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MEHTHY ajanTallilo, 110 TpOsIBUJIACh Yy 3HM-
>KEHHi aKTMBHOCTI BKa3aHUX (DEPMEHTIB JIMIIIE
Ha 4 Ta Ha 10 % BinnosigHo. [1pu TTOPiBHSIHHI
MOKa3HUKIB (PYHKIII HUPOK HE BUSBJICHO
MOCTOBIipHUX 3MiH. JIuile Ha TepMiHaJIbHIN
CTamil IOCIIIIB Big3Havalacd IIOMiTHA TEHIEH-
Lis 1040 30UIbIIEHHS KIJIBKOCTI OlJIKa B cedi
mypiB (p = 0,05). ¥ nocaigkeHHsIX Ha TpU3y-
Hax MOTPiOHO BpaXoOBYBaTH, 1110 iHTEpIIpeTAaLIis
KJIIHIYHUX JaHuX OioXiMil cTtae mpobjieMaruy-
HOIO TTiCJISI JOCSITHeHHSI TBapMHAMM BiKy 18 Mi-
CAILiB, Yepe3 BUHUKHEHHSI Ta MPOrpecyBaHHS
acouiiifoBaHux 3 BikOM xBopo0. Tomy yacTto
ITicJIs1 3a3HAY€HOro BiKy, He3BaXKalouM Ha Mpo-
JIOBXEHHSI OCHOBHOI TOKCWMYHOCTIi, KJIiHIYHi
OioXiMiYHiI pe3yabTaTh BTpavyalOTb CTAaTUCTUY-
HY 3HAYMMICTh. IHKOJM TaKy CUTYaLlil0 PATYE
30LIbLIEHHSI CTATUCTUYHOI BUOIpKKU a00 Kope-
JISILiS pe3yJbTaTiB 0i0XiMil 3 TiCTOJOTIYHUMU
JOCHTiIXKEeHHIMU [9].

IIpu mopiBHSAHHI 3HaYe€Hb AOCOJIOTHOI Ta
BiIHOCHOI MacH TOJIOBHOTO MO3KY, Tirmodi3y,
LIIMTOIOAiIOHOI 3a103U, JIETeHiB, ceplis, MeYiH-
KW, HaIHUPKOBUX 3ajJi03, HUPOK, CEJIe3iHKHU,
CiM’SIHUKIB 1IIypiB 3a 52-TWXKHEBUI Tepion He
OyJ10 BUBHAUYE€HO JOCTOBIPHOI Pi3HUILII MiX Ipy-
naMu. Mexi Bil MAKCUMaJIbHUX IO MiHIMaJIb-
HUX JaHWX Macu OpraHiB Oyau B [diana3oHi
¢dizionoriuHoro koauBaHH Bij 3 10 5 %. 3a 104
€KCIO3ULiiHI TWXKHI (Tabu. 1) crnocTtepiranocs
3MEHIIIEHHS Macy HATHUPKOBUX 3aj103 10 11 %
y JIBOX TeCT-JI03aX MOPIiBHSHO 3 KOHTPOJIEM.
3a3BMuail Bara opraHa He € YaCTMHOIO XpOHiu-
HOTO JIOCJTiIKEHHSI KaHLIEpOTreHe3y, SIKe Ha Tep-
MiHaJIbHill cTajil BBaXKa€eThCsS MepiogoM HaBaH-
TaXEHUM  repiaTpUYHUMU  TIpobdJieMaMu,
BKJIIOYHO 3 myxJiMHaMu. Taki gaHi, SIK MpaBuUlIo,
MaloTh 3HAUYEHHSI HE IMi3Hillle POKY JOCiIKEeH-
Hs [10]. ToMy BusiBIeHe 3HUKEHHSI MacHu Hal-
HUPKOBUX 3aJ103 NOTpeOye JOAATKOBUX AOCTi/-
>KeHb. BiporigHuUx 3MiH y Maci iHIIUX OpraHis,
IO AOCiIXYBAJIUCS, HE BUSBIECHO. AJle CMo-
crepirajacsl TEHIEHLIS OO0 30iIbIUEHHS Macu
HUPOK Y BHUCOKi n03i. BaxiuBo Opatu 1o
yBaru, 1O KJIiHIYHI JOCJIIKEHHS MOXYTb He
BUSIBUTU HE3HAUHI MOLIKOIXKEHHSI, YU MOXYTh
BimoOpa3uTu TUIBKU NepeXiaHi, ado 3BOPOTHi
3MiHM. OILliHKa Ta iHTeprpeTaliss KJIiHIYHUX
pe3yabTaTiB BUIIPOOYBAaHb IMTOBUHHI KOPEIIOBA-
TH 3 TiCTOJIOTIYHMMU 3Haxigkamu [10].

3a pe3yabTaTaMM TiCTOJOTIYHOTO JOCHII-
JKEHHSI Ha 52-TWXKHEBUI Tepion Aii MpoIii3o-
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cators, no significant changes were found.
Only at the terminal stage of the experi-
ments there was a noticeable tendency to
increase the protein amount in the urine of
rats (p = 0.05). In rodent studies, it should
be taken into account that the interpretation
of clinical biochemical data became prob-
lematic after animals reach the age of 18
months, due to the contraction and progres-
sion of age-related diseases. Therefore, often
after the abovementioned age, despite the
continuation of the main toxicity, clinical
biochemical results lose statistical signifi-
cance. Sometimes this situation is saved by
increasing the statistical sample or correlat-
ing the results of biochemistry with histolog-
ical investigations [9].

When comparing the absolute and relative
masses of the brain, pituitary gland, thyroid
gland, lungs, heart, liver, adrenal glands, kid-
neys, spleen, and testicles of rats over the 52-
week period, no significant difference was
found between the groups. The limits from
the maximum to the minimum data of
organs’ mass were in the range of physiolog-
ical fluctuations from 3 to 5 %. During the
104 exposure weeks (Tab. 1) there was
observed a decrease in adrenal gland mass to
11 % in two test doses compared to control.
Organ weight isn’t usually a part of a long-
term investigation of carcinogenesis, which
in the terminal stage is considered a period
burdened with geriatric problems, including
tumors. Such data are usually relevant no
later than the year of the investigation [10].
Therefore, the detected decrease in the mass
of the adrenal glands requires additional
research. The significant changes in the mass
of other investigated organs were not deter-
mined. But there was a tendency to increase
the kidney mass in high doses. It is important
to take into account that clinical researches
may not show minor damage, or may show
only transient or reversible changes. The
evaluation and interpretation of clinical
researches results should correlate with his-
tological findings [10].

According to the results of histological
investigation for a 52-week period of
propisochlor effect at a high dose (200
mg/kg), in the thyroid gland of rats there
was observed an increase of atrophic
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XJIOpY Y BUCOKi#t 103i (200 mMr/kr) y mypiB y
LIMTOIIONIOHIN 3a/103i crocTepiraju MocuIeH-
HSI O3HAK aTpO(iYHOIO TimOTUPEO3Y, a B HUP-
Kax OyJin Oi1bII BUpa3Hi FeMOAWHAMIUYHI ITOPY-
LLIEHHS Y BUTJIsIIi 3HAUHOIO KPOBOHAIIOBHEHHS
cynuH. [Totomy 3a 104 TvxXHi B Tiil >Ke TpyIli B
YAaCTMHU CaMLIB y IIMTONOAIOHIN 3aJ1031 BUSI-
BUJIM, Ha TJi NOCWJIEHHS AUCGYHKLiIOHATIbHOT
MapeHXxiMaTo3HOI JereHepallii, akTUBAaIlilO
npolieciB npoutidepaitii, 30kpema (QoTiKyIsIp-
HouuTtapHoi rineprazii (p < 0,05). ¥ nerensix
i HUpKax y TBapMH BKa3aHOI IpyNy BUSBIISIN
3MiHU, IO CHPUYMHEHiI XiMIYHMM HaBaHTa-
JKEHHSIM TIPOMi30XJIOPY 3arajibHOTO CUCTEMHO-
ro XapakTepy, 30KpeMma BinOyBajoCh ITOMIiTHE
KPOBOHAITIOBHEHHSI CYIUH MiKpOLUPKYJISITOP-
HOro pycia 3i crazaMu. Y TediHLi BipOrigHo
30iJblIyBajacsl 4acToTa BUITAAKIB TeIaToLe-
JIIOJIIPHUX HEKPO3iB i (POKYCHMX TeMOparii,
1110 CBIAYMTBD PO IeNaTOTOKCUYHICTh IPOMNi30-
XJIOopy. Y TIpyni TeCcTyBaHHsSI MPOIMi30XJIOpPY B
HU3bKii 1031 (20 Mr/Kr) He cocTepiraiu Bid-
MiHHOCTEN BiJl KOHTPOJIIO B XapakKTepi Ta Kilb-
KOCTi TTOpYyLIIeHb B OpraHax, 110 JOCiIKyBaIu
TiCTOJIOTIYHO.

Y rpyni nigpociigHux TBapuH 3a OJHOpPiYU-
HUI TepMiH He BMSIBJIEHO HOBOYTBOpPEHb Ta
NepeanyXIMHHUX CTaHiB y IIUTONOMIOHIMI
3aJ103i, MeYiHlli, HUpKaX, IIUIYHKY, CiM’STHUKaX.
3a 1Ba pOKM y TBApUH BUSIBJIEHO 53 HOBOYTBO-
pE€HHs, JIOKadi3alis, TiCTOJONiYHMM THUIT Ta
pO3MOAUI SKMX 3a IpynamMM, IpeICTaBJIeHi B
Taby. 2. fAK BUOHO 3 pe3yJbTaTiB, 3-MOMiX
JOCHIIXKEHUX OpTraHiB-MillleHe HalOiIbIe
BUSIBJIECHO HOBOYTBOPEHb Y IIMTOIOAIOHIN
3a7103i (23 Bunagku). 3a riCTOreHE30M MyXJIU -
HU IIUTOIIONIOHOT 381031 B OUIBIIIOCTI BUTIAI-
KiB Tparuistiucs (poikyasipHOKJITUHHI Ta C-
KJIITMHHI. 3a JaHWUMHU iCTOPUYHOTO KOHTPOJIIO
y camuiB — 1rypiB Wistar Han 3yctpivatorbcs
JOOPOSIKiCHI (POJTIKYISIPHOKJIITUHHI TTyXJIMHU
B Mexax Bing 1,67 mo 12,73 %, 310sIKicHI — Bin
1,67 no 3,64 %, C-xIiTUHHI ameHOMH — BilI
3,64 10 18,33 %, C-KJIITMHHI KAPLIMHOMM — BiJI
1,82 mo 5,45 % [14]. 3aranoM yacToTa MyxXJIWH
y HAIIMX JOCJIIIXKECHHSIX BKJIaJA€ThCS Y BKa3aHi
iHTepBani. He3HauHe 30iJIbIIEHHS YacTOTU
GOJIIKYJISIPHOKIITUHHUX aAeHOM IIUTOMNOMI0-
HOI 3aJI031 y LIypiB TPEThOI IPynu OYJIO CTaTU-
CTUYHO HE€ JOCTOBipHE. AJie BpaxoBYyIOUU
HEMYXJIMHHI MOP@{OJIOriyHi 3MiHU y TBapUH y
BUCOKIN 1031, 1110 MaJIi MicClle B IIIUTOIIOAIOHIH
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hypothyroidism symptoms, and in the kid-
neys there were more distinctive hemody-
namic disorders in the form of significant
vessels blood filling. After 104 weeks in the
same group, in the thyroid gland of some
males there was found, in the midst of
increased dysfunctional parenchymal
degeneration, the activation of proliferation
processes, particularly in follicular-cell
hyperplasia (p < 0,05). In the lungs and kid-
neys of this group animals, there were
detected changes caused by the chemical
load by propisochlor of a general systemic
nature, in particular, there was a noticeable
vessels blood filling of the microcirculatory
channel with stasis. In the liver, the inci-
dence of hepatocellular necrosis and focal
hemorrhagic had probably increased, indi-
cating the hepatotoxicity of propisochlor. In
the low-dose propisochlor testing group (20
mg/kg), there were no differences from the
control in nature and the number of disor-
ders in the bodies examined histologically.
In the group of experimental animals for
one year neither newgrowth nor precancer-
ous conditions were found in the thyroid
gland, liver, kidneys, stomach, testicles.
During the two-year-period, 53 neoplasms
were detected in animals, their localization,
histological type and groupwise distribution
was represented in Tab. 2. As it could be seen
from the results, among the examined target
organs, the greatest number of newgrowth
had been detected in the thyroid gland (23
cases). According to the histogenesis of thy-
roid gland tumors in most cases there were
follicular-cell and C-cell. By reference to
historical control, the Wistar Han male rats
had benign follicular-cell tumors in the
range from 1,67 to 12,73 %, malignant —
from 1,67 to 3,64 %, C-cell adenomas —
from 3,64 to 18,33 %, C-cell carcinomas —
from 1,82 to 5,45% [14]. In general, the fre-
quency of tumors in our studies fits into
these intervals. A slight increase in the inci-
dence of follicular-cell adenomas in thyroid
glands of the third group rats was not statis-
tically significant. But taking into account
the non-neoplastic morphological changes
in high-dose animals that occurred in the
thyroid gland over a 12-month period —
increased symptoms of atrophic hypothy-




TOKCHKOJIOI'TS HECTULUAIB

3aj103i 3a 12-MiCSIUHMIA TepMiH — TMOCUJIEHHS
03HaK aTpo(iyHOro rirnoTUpeo3y, SKUii mpuTa-
MaHHU KOHTPOJbHUM TBapuHaMm, a B 24-
MICSAYHUM TePMiH — Ha TJi MOCWJIECHHS IUC-
(yHKIIIOHAJILHOI MapeHXiMaTO3HOI JereHepa-
11i1, aKTUBALIilO ITPOLECiB MpoJtidepaltii, 30Kpe-
Ma HOAYJSIpHOI (OJiKYIIPHOLUMUTAPHOI Tirnep-
I1a3ii, MOXHa TOBOPUTU IIPO MO3UTUBHY TEH-
JIeH1Iil0 100 3aJI03U MpPHU 3aCTOCYBaHHI IpO-
Mi30XJIOPY, IO ITiATBEPMAXKYIOTb 1HIL HOCHiI-
>KeHHs [4, 8]. Xoya aBTOpM MOIepeaHiX pooiT
BBaXXalOThb, 1110 MYXJIMHU IHIUTONOAIOHO1 371031
y 1L1ypiB y JTOBrOCTPOKOBUX AOCJiIaX HE €KC-
TPamoJIIOIOTLCS Ha JIoaei 4depe3 crieuu@iky
MEXaHi3My il y IIypiB 3a JOITIOMOTOI0 MOIYJISI-
1ii oci rimorajamMmyc-rino@i3-muTornoaioHa
3aj03a-IeyviHka [7].

I'ictoMopdooTiyHMI CHEKTP BUSBJICHUX
MYXJIMH 11YpPiB K KOHTPOJbHUX, TAK 1 MiAI0C-
JIIOHUX TPyl XapaKTepU3yBaBCSl CIIOHTAHHOIO
OHKOIIATOJIOTi€I0 I JAaHOrO BUAY, CTaTi Ta
JIiHi1 TBapuH [14] i BiANOBiIHO A0 iCTOPUYHOTO
KOHTpOJII0 jaboparopii. YacTora HOBOYTBO-
peHb i KoeiliEHT MHOXXMHHOCTI y LIypiB-caM-
uiB Wistar Han He Maiy cTaTUCTUYHO BipOTia-
HOI pi3HuMLiI Mix rpynamu. He BcTaHOBI€HO
30UIBIIEHHS YacCTOTU MYXJMH 3aJ€XHO Big
JI03U MPOMi30XJIOPY.

AHaJi3y10uM CTYIIiHb MaJjlirHizalii IyXJuH,
K BUIHO 3 JaHUX TaOJl. 2, MiX KUIBKICTIO
3J108IKICHUX HOBOYTBOPEHbD Y LIYPIB IMiAA0CTiI-
HUX i KOHTPOJIbHUX T'PYIl Pi3HUILII HE BUSIBJIEHO
(p > 0,05). 3n105KicCHMX MyXJIWMH y KOXHil i3
rpyn Oyjio HabaraTo MeHIle, HixX J00posiKic-
HUX. MeTacTaTu4yHi NyxXJIMHUA OYyJU AiarHOCTO-
BaHi y TBApMH YCiX TPyIl, aJie 32 YUCEIbHICTIO,
JIOKaJTi3alli€lo Ta MOIIMPEHHSIM HE MaJIu BiIX1-
JIeHb MiX rpynamu. Lle He 103BosIsIE OLIiHIOBA-
T BUSIBJIEHI BUNAIKW MeTacTa3yBaHHS SIK
BILUIMB IIPOIMI30XJIOPY HA CTalil0 mporpecii B
KaHILeporeHe3i. TakMM YMHOM, 3TiTHO 3 €KCIIe-
PUMEHTAJILHUMM JaHUMK HE BCTAHOBJIEHO
30iIbIIIEHHS YaCTOTH TTyXJIUH Ta IepeBar iXHb-
ol crielu@iyHOCTI ricToreHesy 3aJiexKHO Bif
O3 [Ti1 TIPOMi30XJIOPY.

Bimomo, 110 KaHueporeHes IoB'sI3aHUi 3i
CKOPOYEHHSM TPUBAJIOCTI XUTTS. Y HaIOMY
eKCIIEpUMMEHTI CepelHsl TPMBAJiCTh XUTTS
LIYpiB, 110 HE Majlu HOBOYTBOPE€Hb, € TEPMi-
HOM TepMiHaibHOI eBTaHazii (104 TwxkHi), a
JIATeHTHUM mepioa BUSBICHUX IyXJIUMH 3HAXO-
nutbcss B Mmexax Bin 100 mo 102 THXHIB.
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roidism, which is peculiar to the control ani-
mals, and within 24-months period — in the
midst of increased dysfunctional parenchy-
mal degeneration, activation of proliferation
processes, in particular, nodular follicular-
cell hyperplasia, we could talk about a posi-
tive trend in the gland with the propisochlor
usage, what was confirmed by other investi-
gations [4, 8]. Although the authors of previ-
ous researches believed that thyroid tumors
in rats in long-term experiments had been
not extrapolated to humans due to the spe-
cific mechanism of action in rats by modu-
lating the hypothalamic-pituitary-thyroid-
liver axis [7].

The histomorphological spectrum of
detected tumors in rats of both control and
experimental groups was characterized by
spontaneous oncopathology for this species,
sex and lineage of animals [14] and in accor-
dance with the historical control of the lab-
oratory. The newgrowth incidence and mul-
tiplicity factor of Wistar Han male rats did
not have a statistically significant difference
between the groups. There wasn’t detected
any increase in the frequency of tumors
depending on the propisochlor dose.

Analyzing the degree of tumors’ malig-
nancy, as it could be seen from the Tab. 2, no
difference was found between the number of
malignant neoplasms in rats of experimental
and control groups (p> 0.05). There were far
fewer malignancies in each group than
benign ones. Metastatic tumors were diag-
nosed in animals of all groups, but there
were no differences between groups in num-
ber, location and distribution. This fact did
not allow to evaluate the detected cases of
metastasis as the propisochlor effect on the
progression stage in carcinogenesis. Thus,
according to experimental data, there was
detected neither increase in the frequency of
tumors nor the advantages of their histogen-
esis specificity depending on the dose of
propisochlor.

It is known that carcinogenesis is associ-
ated with the life expectancy reduction. In
our experiment, the average life expectancy
of rats without neoplasms was the term of
terminal euthanasia (104 weeks), and the
latency period of detected tumors was in the
range from 100 to 102 weeks. The time peri-

11
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TepMiHu nepiumnx OyXJauH y Tpynax 3agikcoBa-
Hi npu 3aru6esi TBapuH Ha 60, 50 Ta 76 THXK-
HSIX, BIIIOBiAHO. SIK 3a3HaYeHO BUILIE, 1ie OyIu
B 1 Ta 3 rpynax capkoMu M’SIKUX TKaHUH i B
2 rpymi — KapuuMHOMa MOJIOYHOI 3aJ03MU.
Takym 4yMHOM, olepXXaHi pe3yJbTaTh CBiT4aTh
Mpo Te, IO BeJWYMHA JIATEHTHOIO Mepioay
MyXJIMH Y BCiX Ipylax NpuIlajJla€ Ha OCTaHHil
TPUMECTP TPUBAJIOCTI XUTTS JaOOpPaTOPHUX
LIYpPiB, 10 30ira€ThCS i3 repiaTpUIHOIO (ha30I1o0.

Ax BunHO 3 Ta61. 1 Ta 2, Ha BCix eTarnax aHa-
JIi3y TTOKa3HMKiB KaHLIEPOre€HHOIo e(PeKTy cTa-
TUCTUYHO HE BCTAHOBJIEHO IOCTOBIPHOI pi3HU-
11i TIOMiX rpyrnaMu.

BucnoBku. TakuM 4YMHOM, aHaji3 ojepxa-
HUX JAaHUX JO3BOJUB IiNTU BUCHOBKIB:

1. IlpoBeneHi mociigxKeHHsI MmokKasaiu, 1110
pomizoxyiop, 95 % TexHiYHWI 3a 2-piyHUiA
nepion y mozax 20 ta 200 mr/kr/mno0y He mpo-
SIBUB KaHILIepOreHHOI 1aii. BBeneHHs1 mpomi3o-
XJIOPY He BILIMBAjJO Ha BMXXMBAHHS i TpUBa-
JIICTb XUTTA 11ypiB — camuiB Wistar Han, He
CIIPUYMHSIIO 30UIbIIEHHST KiIBKOCTI TBapUH 3
NyXJAvuHaMu, Koe@ilieEHTa MHOXWHHOCTI,
CHiBBIAHOILLIEHHS JOOPOSKICHUX Ta 3710SIKICHUX
MyxJIMH, a TaKOX He MPU3BOAUIIO JI0 CKOPO-
YeHHSI  IXHbOIO  JIATEHTHOTO  IIepiony.
3aieXXHOCTI «103a-e(PeKT» He CIIOCTEPIiraaoch.

2. 3a 3araJilbHOTOKCUKOJIOTIYHUMU KpUTe-
pisiMy (3HMXKEHHSI Macu TiJla, TermaTOTOKCUY-
HICTb, TilmepIuiasisgd IUTOIMOAIOHOI 3a71031)
Bucoka go3a (200 mr/kr) Biamosizaja MaKCH-
MajbHO nepeHocumiii 1o3i (MII/1), a NOAEL
craHoBMB 20 MI'/KT MacH Tina.

Kl nduikr inTepeciB. ABropy 3asBIfIOTH PO BIICYTHICTH KOHQIIKTY
THTEPECIB.
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od of the first tumors in the groups was
recorded at the death of animals at the 60th,
50th and 76th weeks, respectively. As it was
mentioned above, there were in groups 1 and
3 the soft tissue sarcoma and in group 2 —
breast carcinoma. Thus, the obtained results
had indicated that the latent period of
tumors in all groups accrued to the last
trimester of laboratory rats’ life expectancy,
which coincided with the geriatric phase.

As it could be seen from Table 1 and 2, at
all stages of the analysis of carcinogenic
effect indicators it wasn’t statistically detect-
ed the significant difference between the
groups.

Conclusins. Thus, the analysis of the
obtained data allowed us to conclude:

1. The investigation displayed that 95%
technical propisochlor, during a 2-year peri-
od at doses of 20 and 200 mg/kg/day had not
performed the carcinogenic effects. The
propisochlor exposure had not affected the
survival and life expectancy of Wistar Han
male rats, had not increased the number of
animals with tumors, multiplicity factor, the
ratio of benign and malignant tumors, and
had not reduced their latency. No dose-
response relationship had been observed.

2. According to the general toxicological
criteria (body weight loss, hepatotoxicity,
hyperplasia of the thyroid gland), the high
dose (200 mg/kg) corresponded to the max-
imum tolerable dose (MTD), and NOAEL
was 20 mg/kg body weight.

Conflict of interest. The Authors declare no conflict of interest.
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Fig. 1. Graph of animals’ body weight: group 1 — control; group 2 — dose of propisochlor 20 mg/kg;

group 3 — dose of propisochlor 200 mg/k

VKPATHCBKUIA )KYPHAJ CYYACHUX TTPOBJIEM TOKCHUKOJIOTTI /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2022




TOKCHKOJIOI'TSA HECTULIU/AIB

TOXICOLOGY OF PESTICIDES

Taoanng 1

ExkcnepuMeHTaJIbHI JaHi, ofiep:KaHi 32 eKCNo3uLii MPoni3oXJIopy Ha OpraHi3m mgypis /
Experimental data from propisochlor exposure to rats’ bodies

The average latent period of tumors, days

Tpyna nepma (prm} Apyra (prm} TpeTs
MPoMi30XJI0p npomni3oxJop
ITokasuuku, aoc. (%) / (léOHTpOJIL)/ 20 mr/kr) / 200 mr/kr) /
. roup one
Indicators, abs. (%) Group two Group three
(control) (propisochlor | (propisochlor
20 mg/kg) 200 mg/kg)
Twxwi / Weeks 104 104 104
n 45 45 45
Edexrusne uncno / Effective number 45 (100) 45 (100) 45 (100)
Death of animals 6 (13) 8 (18) 10 (22)
®aranbHi npuunHu 3arudesi: / 6 (13) 8 (18) 10 (22)
Fatal causes of death:

3analibHi rpouecu / inflammatory processes 1(2) 3(7) 3(7)

MyXJIMHU / tumors 409 3(7) 4(9)

He BCcTaHOBJIEHO / not detected 1(2) 2(4) 3(7)
bioximist cupoBaTKu KpoBi, 52 THXHi / (n=15) (n=15) (n=Y5)
Serum biochemistry, 52 weeks:

AJIT B CK, On/n / ALT in CK, u/1 61,51 £4,91 54,54 £ 8,03 | 41,60 *6,50

ACT B CK, On/n / AST in CK, u/1 119,77 £ 11,50 | 117,41 7,88 | 101,71! + 6,40

104 TvxxHi / 104 weeks: (n=10) (n=10) (n=10)

AJIT B CK, On/n / ALT in CK, u/1 35,62 £ 3,43 34,55+ 3,33 34,37 + 4,40

ACT B CK, On/n / AST in CK, u/1 120,77 + 14,41 | 119,62 £ 10,28 | 110,45 + 14,52

Maca HagHUpPKOBOI 3a03u (mapa), 104 TvxHi / (n=39) (n=37) (n = 35)

Adrenal mass (pair), 104 weeks:

M,r /M, g 0,072 £ 0,010 | 0,065' £ 0,012 | 0,064> £+ 0,012

Median 0,071 0,064 0,067

Henyxnmuuna matojorist, 104 TvzkHi /

Non-neoplastic pathology, 104 weeks: (n=38) (n =40) (n=37)

muronoaioHa 3ano3za/ thyroid gland/

(homiKyISIpHOKIIITUHHA TinepIuiasis / 3(8) 8 (20) 101 (27)

follicular-cell hyperplasia

nevinka/ liver/ (n=44) (n=43) (n = 38)

renaToKJIiTMHHUI HeKpo3 / hepatocellular necrosis 0 49 111 (29)

3aru6i TBAapUHU 3 yXJIMHAMU /

Dead animals with tumors > (1) 40) 6(13)

gepeHH".TPHBaﬂiCT" XUTTA, THi / 718 + 51 703 + 87 704 + 85
verage life expectancy, days

KinbkicTh TBapuH 3 MyxXJIuHAMU /

Number of animals with tumors 16 (36) 146D 15(33)

Kinpkicts myxiuH / Number of tumors 20 (44) 16 (36) 17 (38)

KoedilieHT MHOXUHHOCTI, R /

Multiplicity factor, R 1,25 114 1,13

CniBBiIHOILIEHHS 100PO-/3M0SIKICHUX MyXJIUH / 13/7 9/7 13/4

The ratio of benign / malignant tumors (65/35) (56/44) (76/24)

E:,[T:;ggipffeugls tn glenﬁ?n / (daTanbHa (aTanpHa BUITaIKOBa

JlatreHTHMIT TIepioa MepIIoi MyXJIMHU, IHi /

Latent period of the first tumor, days 421 353 >33

CepeHiii JaTeHTHUI TIepiof MyXJuH, aHi / 710 703 715

IMpumitku: ' — gocToBipHa pisHULA BitHOCHO KoHTpomo nipu p < 0,05; 2 — 1ocToBipHA Pi3HULS BiHOCHO
koHTpoo pu p < 0,01. / Notes: ! — significant difference relative to control at p < 0,05; 2 — significant differ-

ence relative to control at p < 0,01.
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Tabaums 2 / Table 2

80

YacroTa myxJiMH nrypis, BusiBjiena 3a 104 TikHi qocyimKkeHHs /
The incidence of rat tumors detected during the 104-week-investigation

Tpyna nepua Ipyna apyra | Ipyma Tpets
Jlokanizauis Ta TMn myxJmn, aoc. (%) / (KoHTpO.IB) / (“2%035/0;‘])];[) (;g(? l;::? l)((;])o/p
Localization and type of tumors, abs. (%) Group one Group two Group three
(control) (propisochlor | (propisochlor
20 mg/kg) | 200 mg/kg)

n n 45 45 45
I'TITO®I3: 6e3 myxmuH PITUITARY: no tumors 43 (96) 45 (100) 44 (98)
AneHoma (1) Adenoma (e) 0 0 1(2)
AneHokapumHoMa (3) Adenocarcinoma (h) 2(4) 0 0
TUMYC: 6e3 nyxiauH THYMUS: no tumors 44 (98) 45 (100) 45 (100)
Tumoma (1) Timoma (e) 1(2) 0 0
JIM®OBY3JIU: LYMPH NODES:
0e3 MyXJaIuH no tumors 44 (98) 44 (98) 44 (98)
KapiiuHoma (M) Carcinoma (m) 0 1(2) 0
Capkowma (M) Sarcoma (m) 1(2) 0 1(2)
LIJYHOK: 6e3 nyxinuH STOMACH: no tumors 45 (100) 45 (100) 44 (98)
AnenoMa niepennuryHka (m) | Pancreatic adenoma (b) 0 0 1(2)
MIOLIIJTYHKOBA 3AJ10- | PANCREAS: 45 (100) 44 (98) 42 (93)
3A: 0e3 myxJiuH no tumors
AneHoMa OCTpiBKOBOKJTi- Islet cell 0 1(2) 1(2)
TUHHA (1) adenoma (b)
AneHokapliHoMa alMHap- | Acinar cell 0 0 1(2)
HOKJIITUHHA (3) adenocarcinoma (c)
®didbpocapkomMa (M) Fibrosarcoma (m) 0 0 1(2)
CEJIE3IHKA: 6e3 nyxiuH | SPLEEN: no tumors 45 (100) 45 (100) 44 (98)
Capkoma (M) Sarcoma (m) 0 0 1(2)
HAJIHHWPKOBI 3AJIO3U: | ADRENAL GLANDS: 44 (98) 45 (100) 45 (100)
0e3 MyXJIMH no tumors
Capkoma HusbKogugepeH- | Low-grade

. 1(2) 0 0
LifioBaHa (M) sarcoma (m)
HUWPKMU: 6e3 myxiauH KIDNEYS: no tumors 45 (100) 45 (100) 44 (98)
Capkoma (M) Sarcoma (m) 0 0 1(2)
CIM'SHI ITYXIPLI: SEMINAL VESICLES: 43 (96) 45 (100) 45 (100)
0e3 MmyxXJIMH no tumors
AneHokapliiHoMa (3) Adenocarcinoma (c) 2(4) 0 0
CIM'AHUKMU: 6e3 myxaun | TESTES: no tumors 44 (98) 45 (100) 44 (98)
Jleiinuroma (1r) Leydigoma (b) 1(2) 0 1(2)
CEYOBUU MIXVP: BLADDER: 44 (98) 45 (100) 45 (100)
0e3 MmyxXJInH no tumors
ITamiyioma (1) Papilloma (b) 0 1(2) 0
M'AKI TKAHUHMU: 6e3 | SOFT TISSUES: 43 (96) 43 (96) 42 (93)
TyXJINH no tumors
®didbpocapkoMa (3) Fibrosarcoma (c) 1(2) 2(4) 3(7)
Capkoma HU3bKO- Low-grade
IudepeHLitoBaHa (3) sarcoma (c) 1(2) 0 0
LIIKIPA: 6e3 myxivuH SKIN: no tumors 44 (98) 45 (100) 45 (100)
KapuunHoma ckBamo3HOKIII-| Squamous-cell
TUHHA (3) carcinoma (c) 1(2) 0 0
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Tabmauns 2 / Table 2

Yacrora myxJmH mypis, BussieHa 3a 104 TizKHi KocaiKeHHs (npodosicenns)/
The incidence of rat tumors detected during the 104-week-investigation (continuation)

Tpyna nepma (I‘pym} Jpyra (l“pyrl:? TpeTs
N npomizoxJiop | (mMpomizoxJio
.]I_fOKaJ-IBa.].llSI TA TN OyXJiuH, aoc. (%) / (KOHTpPOJIb) / 2p0 mr /Kr) /p 5 5’0 Mr /KT) /p
ocalization and type of tumors, abs. (%) Group one G
roup two Group three
(control) (propisochlor | (propisochlor
20 mg/kg) | 200 mg/kg)
MOJIOYHI 3AJI0O3MU: BREAST GLANDS:
0e3 myxJInH no tumors 43 (96) 44 (98) 44 (98)
AneHoMa (1) Adenoma (e) 1(2) 0 0
®didbpoageHoMma (1) Fibroadenoma (b) 0 0 1(2)
HucTnamisoma (1) Cyst papilloma (b) 1(2) 0 0
KapunHoma (3) Carcinoma (h) 0 1(2) 0
n n 38 40 37
HIWUTOITOJIIBHA THYROID GLAND:
3AJIO3A: 6e3 TTyxiauH no tumors 31 (82) 31 (78) 30 (81)
Anenoma C-xirituHa (1) C-cell adenoma (b) 3(8) 3(8) 0
Anenoma domikynsspHokdi- | Follicular-cell
TUHHA (1) adenoma (b) 4(11) 2 (5) 6 (16)
Anenoma emigepmointa (1) | Epidermoid adenoma (b) 0 0 1(3)
Kapunnoma C-kmmitnHa (3) | C-cell carcinoma (¢) 0 2(5) 0
KapunHoma godikysip- Follicular-cell
HOKJITUHHA (3) carcinoma (c) 0 1(3) 0
Kapunnoma auspkomude- | Low-grade
peHIiiioBaHa (3) carcinoma (c) 0 1(3) 0
n n 26 18 18
IMAPALLIMTOIIOAIBHA | PARATHYROID
3AJIO3A: 6e3 myxiuH GLAND: no tumors 26 (100) 17 (94) 18 (100)
AneHoma () Adenoma (e) 0 1(6) 0
n n 43 40 39
JIETEHI: 6e3 myxymH LUNGS: no tumors 40 (98) 38 (100) 36 (100)
Iemanrioengorenioma (1) | Hemangioendothelioma (d) 1(2) 0 0
Kapuunoma (M) Carcinoma (m) 1(2) 2(5) 1(3)
Capkoma (M) Sarcoma (m) 0 0 2(5)
Capkoma Hu3zbkoaugepeH- | Low-grade
LiioBaHa (M) sarcoma (m) 1(2) 0 0
n n 44 43 38
ITEYTHKA: 6e3 nyxiuH LIVER: no tumors 42 (95) 41 (95) 35(92)
AneHoMa rerarTo- Hepatocellular
LeJosipHa (1) adenoma (e) 1(2) 1(2) 1(3)
KapunHoma (m) Carcinoma (m) 0 1(2) 0
Capkoma (M) Sarcoma (m) 0 0 2(5)
Capkoma HU3bKO- Low-grade
nudepeHLitoBaHa (M) sarcoma (m) 1(2) 0 0
J1oGposIKiCHI MyXJIMHU: Benign tumors: 13 (29) 9 (20) 13 (29)
3705KiCHI MyXJTUHMU: Malignant tumors: 7 (16) 7 (16) 4 (9)
MertacTtatuuHi nyxauHu, paxk- | Metastatic tumors, actual
TUYHI / 32 JIOKai3allieto / localization 2@®/5aD 2(®/40) 3(1)/9(20)
[TpumiTku: myximHa (o) — 1oOposIKicHa; (3) — 37I0sKicHa; (M) — MeTacTaTu4Ha. /
Notes: tumor (b) — benign; (¢) — cacoethic; (m) — metastatic.
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