34 | Axryaabni nurannsa cygacHoi HayKu

Yena M.S.
Post-graduate student;
Dzyubenko N.V.

Candidate of Biological Sciences,
Scientific and Research Sector on Membranology
and Cytology at the Educational and Scientific Centre
«The Institute of Biology» of Taras Shevchenko Kyiv National University

THE IMPACT OF 1- (4-CL-BENZYL)-3-CL-4 (CF3-PHENYLAMINO)-
1H-PYROLLE-2.5-DION ANTICANCER COMPOUND
ON MORPHOFUNCTIONAL STATE OF RATS’ RECTUM

Due to the growing incidence and occurrence of oncological diseases of
digestive tract in modern society there is much tension around the issue of searching
and studying efficient and low-toxic targeted cytostatic agents. Amongst them, one of
those that attract our attention are membrane tyrosine kinase inhibitors, since they
have significant anticancer effect and are less toxic as compared to traditional
chemotherapeutic agents [2, 3]. The compounds in question include 1- (4-Cl-benzyl)-
3-Cl-4 (CF3-phenylamino)-1H-pyrolle-2.5-dion (MI-1), a pyrolle derivative that is
capable of communicating with ATP-binding centre of protein kinase and inhibiting
it effectively due to 3D molecule structure [6]. This compound has a marked
antiproliferative activity against cultures of transformed and cancer cells [1], as well
as low toxicity to the digestive organs after prolonged use [5]. Thus, the development
of MI-1-based anticancer agents is quite promising, but it still needs further
toxicological studies.

The present work was aimed at evaluating the impact of increasing doses of —
(4-Cl-benzyl) -3-Cl-4 (CF3-phenylamino) -1H-pyrolle-2.5-dion (MI-1), a pyrrole
derivative on morphofunctional state of rats’ rectum mucous membrane.

Methods. The studies were conducted on albino male rats averagely weighing
140-160 grams. The animals were kept in standard vivarium conditions. MI-1 was
administered per os in the form of oil solution containing 15% of DMSO during 2
weeks in the following doses: 2.7 mg/kg (suppresses growth of colorectal tumors in
vivo, or effective dose [4]), 13.5 mg/kg (5-fold of effective dose) and 27 mg/kg (10-
fold of effective dose). Control animals were administered relevant solvent.

The state of rectal mucosa was evaluated microscopically on the basis of
samples prepared in accordance with standard histological methods and stained with
hematoxylin-eosin. Morphometric studies were performed using WCIF Imagel
program. Also, they measured mucosa thickness, the depth and width of crypts, the
height of colonocytes and cross-sectional area of goblet cells and colonocytes’ nuclei.
Statistical analysis of experimental data was carried out by variation statistics
methods using SPSS 16.0 software package, namely: the data were tested for
normality of distribution using Z-Kolmogorov-Smirnov test, intergroup comparison
was performed using univariate analysis of variance (ANOVA) with posteriori
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multiple comparisons for F-Fisher criterion, as well as via U-Mann-Whitney test. The
difference between values under comparison was deemed to be significant at p<0.05.

Results. When exposed to an effective dose of MI-1, no any significant changes
In rectum mucosa state were observed; morphometric parameters’ values did not
differ from control values as so was expected (See Table 1).

Administration of 5-fold dose of MI-1 caused slight lymphoid infiltration of
lamina propria; morphometric parameters did not also differ from controls as so was
expected (See Table 1).

Administration of 10-fold dose of MI-1 caused slight lymphoid infiltration of
lamina propria, swelling and minor expansion of blood capillaries and increased
blood volume, which witnessed of some inflammation. In serous layer one could also
observe slight lymph infiltration and expansion of capillaries. As compared to the
control group, the width of crypts grew significantly by 16.6%, which could result
from increased mucus secretion as an adaptive reaction and mucus-caused crypts’
tension (See Table 1).

Conclusions. Toxic effects of MI-1 are dose dependent. However, even when
exposed to 10-fold of effective dose, this compound did not cause any significant
morphological and functional changes in rectum mucosa, thus, witnessing of its
safety for intestine, and, therefore, the perceptiveness of further research as an
anticancer agent.

Table 1
Morphometric parameters of rats’ rectum mucosa exposed
to different doses of MI-1 (M+m)
Parameters MiI-1 MI-1 MI-1
Control

(2.7 mg/kg) | (13.5 mg/kg) | (27 mg/kg)
Mucosa thickness, um 680.9499.0 | 763.3+£128.5 | 743.7x111.1 | 718.7+61.8
Crypts’ depth, um 243.6+£22.5 | 262.3£26.0 | 242.9+28.4 | 234.0+53.3
Crypts’ width, um 31.2+£3.8 26.6+£2.3 28.6£2.7 26.0+1.4*
Colonocytes’ height, um 13.6 £2.4 12.6£1.6 14.6+£2.8 12.6+3.1
Sr‘;ll?nocytes nucleiarea, | 1gghg | 1772416 19.942.0 | 20.3+4.5
Goblet cells area, um* 77.9+44 .4 95.9+19.7 78.3+£26.4 74.249.9

*p <0.05 as compared to the control
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€pmak A.M.
NPOBIOHUILL IHXICEHED,
Ykpaincoka nabopamopis sikocmi ma 6e3nexu npooykyii AITK
Hayionanvnoeo ynisepcumemy 6iopecypcis
ma npupooOoKopucmy8anHs Ykpainu

BIOMOIIKO[)KEHHS KOHCTPYKIIN NJIABAJIbHUX BACEHHIB -
HNPUYUHU TA METOIU BOPOTHBU

[TocTiiHUM KOHTpOJIb Ta CBO€YACHE BTPYYaHHS NPALIBHUKIB CaHITAPHO-
eMieMI0JIOTTYHOI CITYKOU MOKYTh MOTIEPE/IUTH HETaTUBHUMN BILTUB (DAKTOPIB PU3UKY
SAKOCTI BOJM TUTABAIBHOTO OaceiiHy Ha 3J0poB’s BiABIAyBauiB. Perymsphuii
7a060paTOpHUN KOHTPOJIb SKOCTI BOJIM € HEBIJI €MHOIO YaCTHHOI CaHITapHOTO
HarJIsay 3a TaKUMHU 00’ ekTaMu [2].

OpHuM 3 HABaXXJIMBIIIUX areHTiB O10MONTKOHKEHHS OYy/1IBEIbHUX MaTepiajiB €
MIKPOCKOITIYHI TPpUOH — MikpoMmileTu (y moOyTi iX 3a3BHYail HA3UBAIOTh TUTICHSIBUMU
rpubkamu). HailakTyanpHimow 3 mpoOjieM 3alUIIAEThCs MOLIYK 1 JTOCTIIHKEHHS
3ac001B 3HEUIKO/JKEHHSI MIKpOOpraHi3MiB-AECTPYKTOPIB 3 OIJISAy Ha iXHI BHCOKI
aJlanTUBHI MOXJIUBOCTI [1].

Meta pocnimkeHHs. BusgsieHHsa  OlOJOTIYHUX  areHTIB  HOIIKOHKEHHS
KOHCTPYKIIM  MJjaBajbHUX OaceiHiB Ta miulip HaWOUIBII  ePEeKTUBHHUX
ne31HdeKIHIX 3ac00i1B.

Martepianu Ta METOAU IOCHIKEHHA. METO0M KOMIUIEKCHOTO CaHITapHO-
TITIEHIYHOTO  JIOCHIJDKEHHS  BUBYAINCS  CaHITADHUHW CTaH Ta  OCOOJIMBOCTI
eKCIUTyaTarlii MjiaBajJbHOTO OaceiiHy. BukoHaHO aHamiTHUYHY OOpOOKY pE3yibTaTiB
BimOopy mpo® BoAM  TIaBadbHUX ~ OaceiHiB. JIjs  BU3HAYEHHS ~ areHTy
OlomommKoKeHHsT OaceiiHy Oyno TpoBeneHO BiAOIp 3pa3kiB 31 CTIHOK Ta IIBIB
OaceitHy Haj Ta min «water liney. 3abip mpoO 3MIMCHIOBABCS METOJOM MPSIMOTO
BIJIOUTKY 3 TTIOBEPXHI Ta METOJOM 3MUBIB [3].

3 OTpUMaHUX PO3YHUHIB 13 3pa3KamMu BiAOUpan 1o 1 MJI Ta IPOBOJAMIIM TIOCIB Ha
yamku Ilerpi 3 HactymHumu cepepoBuiiamu: MIIA (M’sico-nentoHHU arap),
MIIA+rmoko3a, Cabypo, Haneka, Arap ['opoakosoi, KI'A (kapTOmIsiHO-TIIOKO3HUIMA
arap). [akyOyBaHHs poBo MM 3a TemIiiepaTypu 25-28°C Ha nipoTsi3i 5 1i0.



