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PHENOTYPIC SHIFT OF ADENOCARCINOMA

TO SQUAMOUS CELL CARCINOMA OF RECTUM
AFTER NEOADJUVANT CHEMORADIOTHERAPY
WITH DETECTION OF HPV16: A CLINICAL CASE

Adenosquamous carcinoma and pure squamous cell carcinoma (SCC) of the rectum are extremely rare malignancies,
accounting for approximately 0.15% of all colorectal cancers. Increasing attention has been paid to tumor phenotypic
plasticity in the context of intensive anticancer therapy. We report the case of a 45-year-old patient with locally advanced
rectal adenocarcinoma (cT4bN2MO0) who underwent total neoadjuvant therapy consisting of XELOX chemotherapy
combined with pelvic radiotherapy. Baseline biopsy samples from multiple tumor areas showed moderately differenti-
ated adenocarcinoma with an intestinal immunophenotype. After treatment, the resected tumor showed complete loss
of intestinal differentiation markers (CK20, CDX2) and the emergence of a squamous immunophenotype with positive
expression of p40 and p63. Histologically, the tumor was composed exclusively of poorly differentiated SCC. PCR analy-
sis detected HPV16 DNA in the SCC component. Strong, diffuse p16™K4 expression was observed in both the primary
adenocarcinoma and the post-treatment tumor. These findings indicate a marked therapy-associated phenotypic shift in
tumor differentiation. However, the underlying biological mechanism remains uncertain. Possible explanations include
therapy-associated tumor plasticity, clonal selection of a pre-existing squamous subclone, or an initially unrecognized
mixed tumor phenotype. This case highlights the importance of careful pathological reassessment after neoadjuvant
therapy in rectal cancer and illustrates the complexity of interpreting phenotypic changes in treated tumors. The poten-
tial role of HPV in such processes remains hypothetical and requires further investigation.
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Rectal cancer is predominantly represented by ade-
nocarcinoma (AC), arising from the glandular cu-
boidal epithelium. Mixed adenosquamous carcino-
ma (ASC) or primary squamous cell carcinoma
(SCC) accounts for approximately 0.15% of all
colorectal malignancies [1, 2]. An even rarer phe-

nomenon is the emergence of a squamous pheno-
type in tumors initially diagnosed as AC, either dur-
ing tumor progression or after anticancer therapy.
Although phenotypic plasticity is a fundamental
characteristic of malignant cells, the underlying bio-
logical mechanisms remain poorly understood [3, 4].

Citation: Kovalyov O, Zavhorodniy S, Tolok O, Anenko A, Kubrak M, Danilyuk M, Kovalyov K. Phenotypic shift of
adenocarcinoma to squamous cell carcinoma of the rectum after neoadjuvant chemoradiotherapy with detection of
HPV16: A clinical case. Exp Oncol. 2026; 48(2): 172-180. https://doi.org/10.15407/exp-oncology.2026.02.172

© PH “Akademperiodyka” of the NAS of Ukraine, 2026. This is an open access article under the CC BY-NC-ND license
(https://creativecommons.org/licenses/by-nc-nd/4.0/)

172 ISSN 1812-9269. Experimental Oncology 48 (2). 2026


https://doi.org/10.15407/exp-oncology.2026.02.172
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.15407/exp-oncology.2026.02.172
mailto:kovalev.onco@gmail.com

Phenotypic Shift of Adenocarcinoma to Squamous Cell Carcinoma of Rectum after Neoadjuvant Chemoradiotherapy

The literature contains reports describing phenotypic
shifts of cancer cells occurring during antitumor
therapy [5]. In several tumor types, including cancers
of the esophagus, lung, and head and neck region,
therapy-associated changes toward squamous diffe-
rentiation have been reported [6, 7]. Rare cases of
histological changes of colorectal AC into other ag-
gressive phenotypes, including choriocarcinoma, fol-
lowing chemotherapy, have also been described [8].

Total neoadjuvant therapy (TNT), combining ra-
diotherapy and systemic chemotherapy, is current-
ly the standard treatment approach for locally ad-
vanced rectal cancer. This strategy improves local
disease control, pathological complete response
rates, and overall survival [9].

However, TNT is associated with adverse effects
resulting from damage not only to tumor cells but
also to normal tissues, thereby increasing treat-
ment-related toxicity. At the molecular level, inten-
sive irradiation, combined with cytotoxic therapy,
induces profound biological stress, including DNA
damage, epigenetic remodeling, immune modula-
tion, and clonal selection [10, 11]. These processes
may contribute to tumor plasticity and shifts in the
dominant tumor phenotype.

The role of human papillomavirus (HPV) in the
development of gastrointestinal AC remains con-
troversial [12, 13]. Of particular interest is the po-
tential contribution of oncogenic viruses to cellular
phenotypic changes, possibly acting as co-factors
in carcinogenesis [14].

In this article, we report a case of a woman with
rectal AC that, after total neoadjuvant chemoradio-
therapy, demonstrated a marked shift in tumor
phenotype toward pure SCC, with detection of
HPV type 16 in the post-treatment tumor tissue.

This case raises important questions regarding
therapy-associated tumor plasticity, clonal selec-
tion, and the possible involvement of HPV in epi-
thelial lineage changes under treatment-induced
selective pressure.

Case presentation

In a 45-year-old woman, locally advanced rectal
cancer staged as cT4bN2MO was diagnosed in July
2024, based on clinical, radiological, and histopa-
thological evaluation.

The tumor originated above the dentate line and
anorectal junction and was located predominantly in
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the mid-rectum. The distal tumor margin was ap-
proximately 5 cm from the anal verge, with a longitu-
dinal extent of about 10 cm (proximal margin ~15 cm
from the anal verge), corresponding to a mid-to-low
rectal tumor with predominant involvement of the
mid-rectal segment. There was no involvement of the
anal canal or the anorectal transitional zone.

Baseline biopsy samples obtained from five diffe-
rent tumor areas confirmed the moderately differen-
tiated AC. Given the locally advanced nature of the
disease, TNT was initiated, consisting of 4 cycles of
XELOX chemotherapy combined with pelvic radio-
therapy at a total dose of 40 + 20 Gy. Treatment was
completed in March 2025.

No objective clinical response to TNT was ob-
served, as tumor dimensions remained unchanged.
However, radiotherapy was complicated by severe
local toxicity, including radiation proctitis and the
development of a pararectal abscess. Following sur-
gical drainage and sanitation, a prolonged period
of delayed wound healing and persistent inflamma-
tory changes in the perineal region was noted. Due
to these complications, definitive surgical treat-
ment was postponed.

Subsequently, 5 months after completion of TNT
and 11 months after the initial diagnosis, the patient
underwent forced salvage surgery. Cytoreductive ab-
dominoperineal extralevator excision of the rectum
according to Holm was performed, together with
hysterectomy with bilateral adnexectomy and resec-
tion of the posterior vaginal wall (en bloc AD resec-
tion), as well as D2 lymph node dissection.

The surgical specimen (pathology report No.
13790/25) consisted of 21 histological blocks
(21 slides). Gross examination and sampling were
performed according to the College of American Pa-
thologists (CAP) protocol for colorectal AC, which
focuses on TNM staging and does not require com-
plete tumor bed mapping in routine practice.

The sampled blocks included the primary tumor
areas, resection margins, mesorectal tissue, adja-
cent organs (vaginal wall, cervix, adnexa), stoma
site, regional lymph nodes, and clinically suspected
metastatic sites.

A total of 11 regional lymph nodes were exam-
ined, all of which were negative for metastatic in-
volvement (ypNO, 0/11). The lymph nodes were
small and preserved in architecture, with no evi-
dence of metastases or therapy-induced regression
changes (such as fibrosis, necrosis, or mucin pools).
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Postoperatively, the patient received additional
systemic chemotherapy with carboplatin + pacli-
taxel (3 cycles) and cisplatin + 5-fluorouracil
(2 cycles), which proved ineffective. Despite mul-
timodal treatment, rapid disease progression oc-
curred, manifested by local recurrence and peri-
toneal metastases.

Histopathological examination demonstrated a
lack of tumor response to therapy, corresponding
to grade III therapeutic pathomorphosis according
to the Ryan classification. The residual tumor was
composed exclusively of poorly differentiated SCC
with strong p16™NX42 expression. Despite thorough
morphological examination of the entire surgical
specimen, no glandular structures or residual AC
components were identified.

Given the marked morphological differences ob-
served at various stages of tumor progression, addi-
tional immunohistochemical (IHC) and molecular
analyses were performed on all archived tumor ma-
terial, including assessment of HPV involvement.

The following markers were evaluated: cytokera-
tin 7 (DAKO, clone OV-TL 12/30), cytokeratin 20
(DAKO, clone Ks 20.8), cytokeratin 5/6 (DAKO,
clone D5/16 B4), CDX-2 (DAKO, clone DAK-
CDX2), p40 (Diagnostic BioSystems, polyclonal),
p63 (Diagnostic BioSystems, clone DBR 16.1),
p16™K4a (clone JC2), HPV16 (capsid protein L1,
clone CAMVIR-1), E-cadherin (Diagnostic BioSys-
tems, clone SPM471), vimentin (DAKO, clone V9),
and mismatch repair proteins for MSI assessment

Immunohistochemical and molecular profile of the tumor

at different stages of evolution

(MLH-1 clone G168-15, MSH6 clone 44, PMS2
clone A16-4, and MSH2 clone FE11).

IHC evaluation was performed using a semi-
quantitative approach, taking into account the type
of staining, expression pattern, staining intensity,
and the percentage of positive tumor cells.

For p16, only block-type staining was considered
positive, defined as strong, diffuse nuclear and cy-
toplasmic expression in 270% of tumor cells. Focal
or heterogeneous staining involving <70% of cells
was considered non-block-type and interpreted as
negative or non-specific.

For p63 and p40, nuclear staining was evaluated.
Expression was categorized based on the propor-
tion of positive tumor cells (<10% negative, 10%—
50% focal, >50% diffuse for p63; <5%—10% nega-
tive, 210% positive for p40). The diffuse nuclear
expression of p63 and p40 was interpreted as sup-
porting squamous differentiation.

Staining intensity for all markers was graded as
0 (absent), 1+ (weak), 2+ (moderate), or 3+ (strong).

IHC findings were interpreted in the context of
tumor morphology and clinical data. p16 expres-
sion was interpreted with caution, as it is not spe-
cific for HPV-driven carcinogenesis in the absence
of molecular confirmation.

HPV DNA status was assessed by PCR analysis of
vaginal swab specimens as well as tumor tissue from
SCC components using an IVD-certified test system
(Seegene, South Korea) and a CFX96 real-time ther-
mocycler (Bio-Rad, USA), with a sensitivity of

Marker Primary tumor (AC) ReSifil‘lll\?}[‘t?sné(g)aﬂer Metastasis (SCC)

Hematoxylin & eosin staining Glandular architecture, Squamous cell Squamous cell
adenocarcinoma morphology morphology morphology

CK20 + — —
CDX2 + — —
p40 — + +
p63 Not performed + +
pl6INK4a + + +
Capsid protein L1 Not performed — —
E-cadherin + + Not performed
Vimentin — — Not performed
MSI Microsatellite stable Microsatellite stable | Microsatellite stable
HPV16 DNA in the tumor Not performed + Not performed
HPV DNA in the vaginal swab Not performed — —
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Fig. 1. Rectal adenocarcinoma (cT4bN2MO) before treat-
ment. Hematoxylin and eosin staining, x200

Fig. 3. Rectal adenocarcinoma (cT4bN2MO) before treat-

ment. Strong diffuse nuclear and cytoplasmic expression
of p16™NK4 (clone JC2), x200

50 copies per reaction. HPV types 6, 11, 16, 18, 26,
31,33, 35, 39, 40, 42, 43, 44, 45, 51, 52, 53, 54, 56, 58,
59, 61, 66, 68, 69, 70, 73, and 82 were analyzed.

The obtained results are summarized in the Ta-
ble. Histopathological and IHC features are shown
in Figs 1—6.

Due to the nature of the biopsy (core needle
biopsy), only tumor tissue was available, and no
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Fig. 2. Rectal adenocarcinoma (cT4bN2MO) before treat-
ment. Diffuse cytoplasmic expression of cytokeratin 20
(CK20) (DAKO, clone Ks 20.8), x200

Fig. 4. Squamous cell carcinoma of the rectum in the same
patient after total neoadjuvant therapy. Hematoxylin and
eosin staining, x200

adjacent normal mucosa was present to serve as an
internal positive control.

IHC staining quality was verified using appro-
priate external positive controls in accordance with
standard laboratory protocols.

In our case, the IHC profile of the primary tu-
mor was consistent with rectal adenocarcinoma
with typical intestinal differentiation, demonstra-
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Fig. 5. Post-therapy rectal squamous cell carcinoma. Posi-
tive nuclear expression of p40 (Diagnostic BioSystems,
polyclonal), X200

Fig. 6. Post-therapy rectal squamous cell carcinoma. Dif-
fuse overexpression of p16™NK4 (clone JC2), x200

ted by positive expression of CK20 and CDX2 and
the absence of squamous marker p40.

In tumor tissue obtained after TNT, loss of in-
testinal differentiation markers was observed
(CK20-, CDX2"), accompanied by the emergence
of a distinct squamous immunophenotype with
positive expression of p40 and p63, consistent
with SCC morphology.

E-cadherin expression was preserved, while vi-
mentin expression was absent in all examined tu-
mor specimens.
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Notably, the primary AC showed strong diffuse
expression of p16'™¥4a which is uncommon for
most colorectal adenocarcinomas. The tumor also
showed persistent strong expression of p16™NK4a af-
ter treatment. HPV16 DNA was identified only in
the SCC components.

Microsatellite status remained stable (microsat-
ellite stable, MSS) throughout all stages of tumor
progression. No differences in mismatch repair
protein expression were observed between pre-
treatment and post-treatment samples.

NRAS mutation analysis was not performed, as
it is not routinely recommended for primary rectal
AC and would not have altered neoadjuvant treat-
ment decisions. Likewise, NRAS testing is not stan-
dard in SCC, where RAS pathway alterations are
uncommon, and its absence does not affect the in-
terpretation of this case.

Extensive histopathological examination of the
entire resection specimen revealed no residual
glandular structures or mixed adenosquamous
components.

A total of 21 histological blocks (21 slides) were
examined from the tumor bed and surrounding tis-
sues to exclude the presence of residual AC or
mixed adenosquamous components.

Standard tumor regression grading (TRG) sys-
tems (e.g., the Ryan and Mandard systems) were
considered; however, their application was limited
in this case due to the marked change in tumor
phenotype after neoadjuvant therapy.

No classical morphological features of regression
(such as fibrosis, necrosis, or mucin pools) were
identified in the tumor bed. Therefore, treatment
response was assessed descriptively, based on the
proportion of viable tumor tissue and the absence
of histological signs of regression.

This limitation reflects the lack of established
criteria for evaluating regression in cases with the-
rapy-associated phenotypic shift.

Discussion

Rectal AC accounts for approximately 90% of
malignant tumors of the rectum. Other histolo-
gical types, including neuroendocrine tumors,
lymphomas, gastrointestinal stromal tumors, and
sarcomas, are distinctly uncommon. ASC is an
exceptionally rare entity, accounting for approxi-
mately 0.15% of colorectal malignancies, while

ISSN 1812-9269. Experimental Oncology 48 (2). 2026
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pure SCC of the rectum remains a pathological
rarity [15—17].

Histologically, ASC is defined by the coexistence
of glandular and squamous components, each com-
prising at least 10%—20% of the tumor volume,
according to the 2019 WHO Classification of Di-
gestive System Tumours [18]. In contrast, pure rec-
tal SCC without any glandular component has been
reported only sporadically, with fewer than 150 do-
cumented cases over several decades and no stan-
dardized treatment recommendations [1].

Several pathogenetic hypotheses have been pro-
posed to explain the presence of squamous diffe-
rentiation in the rectum. One of them is based on
squamous metaplasia of the rectal mucosa, in
which chronic inflammation or carcinogenic stim-
uli induce transformation of columnar epithelium
into squamous epithelium. This phenomenon has
been described in inflammatory bowel disease and
in association with HPV infection, with subsequent
progression from metaplasia to dysplasia and car-
cinoma [19—21].

An alternative explanation involves the presence
of multipotent basal or stem-like cells at the ano-
rectal junction capable of divergent differentiation.
Experimental data and histological evidence sug-
gest that these cells may serve as a reservoir for
squamous differentiation under inflammatory, vi-
ral, or therapeutic pressure [22].

Tumor phenotypic plasticity is increasingly reco-
gnized as a hallmark of cancer, particularly under
strong genotoxic and inflammatory stress. Current
data indicate that such plasticity is more frequently
driven by epigenetic reprogramming rather than by
the acquisition of new driver mutations [3, 23]. In
this context, neoadjuvant chemoradiotherapy rep-
resents a potent selective force, inducing DNA
damage, oxidative stress, immune modulation, and
clonal selection [24].

Radiotherapy, in particular, promotes chronic in-
flammation and tissue remodeling, potentially favo-
ring survival of tumor cell populations with en-
hanced resistance to hypoxia and DNA damage [25].

In some tumor types, squamous differentiation
has been associated with altered responses to radio-
therapy and chemotherapy, suggesting that lineage
plasticity may influence tumor adaptation under
therapeutic pressure [26].

In the present case, the marked change in tumor
phenotype observed after neoadjuvant therapy
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raises the possibility of therapy-associated tumor
plasticity. However, the precise biological mecha-
nism underlying this shift cannot be definitively
established in a single case report.

Several alternative explanations should be consi-
dered. One possibility is clonal selection of a pre-
existing squamous subclone that was not detected in
the initial biopsy samples due to limited tissue sam-
pling. Another potential explanation is the presence
of an initially mixed adenosquamous tumor in
which the squamous component became dominant
after treatment. Tumors arising in the anorectal
transitional zone may exhibit complex patterns of
epithelial differentiation, which can complicate in-
terpretation of tumor lineage. In this context, the ob-
served findings most likely reflect therapy-associa-
ted changes in the dominant tumor phenotype ra-
ther than definitive proof of transdifferentiation.

Several biological mechanisms may potentially
contribute to the observed phenotypic shift. Inten-
sive chemoradiotherapy represents a strong selec-
tive pressure capable of inducing epigenetic remo-
deling, clonal selection, and adaptive reprogram-
ming of tumor cells. Experimental and clinical
studies increasingly suggest that therapy-induced
plasticity may allow tumor cells to adopt alternative
differentiation states that confer survival advanta-
ges under cytotoxic stress. In this context, squa-
mous differentiation has been associated with rela-
tive resistance to radiation and chemotherapy in
several tumor types.

A particularly notable feature of this case is the
emergence of HPV16 in the SCC after treatment.

While HPV is a well-established etiological fac-
tor in SCC of the cervix, oropharynx, and anal ca-
nal, its role in colorectal carcinogenesis remains
controversial [27, 28]. Reported HPV prevalence in
colorectal AC varies widely, partly due to method-
ological differences in detection [29].

Viral infection may act as a co-factor facilitating
epigenetic instability and altered differentiation
programs.

The detection of HPV16 DNA in the post-treat-
ment tumor raises the suggestion that viral infec-
tion may have contributed to the observed pheno-
type. However, since HPV status was not assessed
in the primary tumor, the role of HPV in this pro-
cess remains hypothetical.

Clinically, this case underscores the importance
of thorough pathological reassessment following
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neoadjuvant therapy, as tumor biology and pheno-
type may change substantially during treatment.
HPYV testing by PCR may be considered in p16-pos-
itive colorectal carcinomas or in tumors demonstra-
ting unexpected phenotypic shifts, particularly when
therapeutic resistance is observed [30, 31].

An important feature of this case is the clear tem-
poral and morphological sequence documented by
multiple baseline biopsies and subsequent exami-
nation of the entire resection specimen. The pri-
mary tumor demonstrated a conventional intesti-
nal AC phenotype, whereas the post-treatment tu-
mor consisted exclusively of poorly differentiated
SCC without residual glandular structures. This
striking shift in dominant lineage strongly supports
the concept of therapy-associated phenotypic plas-
ticity rather than simple sampling variation.

This study has several limitations. HPV testing
of the primary tumor was not performed due to
the lack of residual biopsy material, precluding
retrospective molecular analysis. In addition, no
clonal or genomic profiling was conducted. These
limitations restrict the ability to fully elucidate the
mechanisms underlying the observed phenotypic
transformation. Therefore, these results should be
interpreted with caution, as the available clinico-
pathological data do not allow a definitive distinc-
tion between true transdifferentiation and thera-
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! 3anopisbKuil Aep>kaBHUIT MEANKO-(papMaleBTUIHUIT
yHiBepcuTeT, 3anopixoKA, YKpaiHa
> Menmanamit onkonorigamii uentp FOJIIC, 3anopixoks, Ykpaina

OEHOTUIIOBUN 3CYB ATEHOKAPIIVTHOMM B TJTOCKOK/IITUHHUN
PAK ITPIMOT KMIIKM ITIC/Id HEOA'IOBAHTHOT XIMIOIIPOMEHEBOT
TEPAIIII 3 BUABIEHHAM BIUI16: KJITHIYHWI BUTTATOK

AJleHOCKBaMO3HMII paK Ta iCTMHHO IVIOCKOKTITMHHMIA paK NMPAMOI KUIIKY € Ha/[3BMYANHO PiIKiCHMMM 3/T0SAKICHUMU
HOBOYTBOPEHHSMI, 1[0 CTAHOBIATH Mpu6/m3Ho 0,15% ycix BUNajKiB KOMOPEKTaTbHOTO PaKy. Y MOOAMHOKNX BUIIAJ-
KaX HeoaJ] J0BaHTHa XiMioIIpoMeHeBa Teparis Mo>ke CyIPOBOPKYBATICS iCTOTHMMY 3MiHaMu B AyidepeHIIi0BaHHi yx-
JIVHHUX KJIITUH, OMHAK 010/10ri4Hi MeXaHi3MM TaKUX 3MiH 3’COBaHi HEJOCTATHHO. Y IOBiOM/IEHHI HaBegeHO BUIIA 0K
MicieBo nonmpeHoi afjeHokapryHoMu npsamoi kuuky (¢T4bN2MO) y sxiHKy, fKka OTpyMaia TOTa/JIbHY HeoaJ| IOBaHTHY
Tepaiio, 10 BK/Io4Yasa XiMioTeparito 3a cxemoro XELOX y moeHaHHi 3 TPOMEHEBOIO TepaIliero Manoro tasa. IlepsuH-
Hi 6io11ciliHi 3pasky, OTpyMaHi 3 Ki/IbKOX [i/IAHOK ITyX/IMHY, NiATBepAN/IN HAABHICTD TOMipHO findepeHIiioBaHoi afie-
HOKApLMHOMU 3 TUIIOBMM KMIIKOBUM iMyHO(DeHOTHIIOM. [Tic/Is /TIKYBaHHS B pe3eKTOBaHIl MyX/INHI Bifj3Ha4eHO 110-
BHY BTpary mapkepis CK20, CDX2 Ta 0s1BY IJIOCKOK/TIITMHHOTO iMyHO(MEHOTHUITY 3 TIO3UTHUBHOO eKcIipecieto p40 i p63.
Ticronoriuno myxnmHa 6yna mpefcTapaeHa BUKIIYHO HU3bKOAU(EPEHIIIOBAHOIO IIOCKOKIITHHHOIO KapIITHOMOIO.
3a pesynbratamu [1JIP-aHamisy B II0CKOKIITMHHOMY KOMIOHeHTi myxauHn BusAsneHo JHK Bipycy naninomu moguHn
16-ro Tumy (BI1J116). Bupakena nudysna ekcripecis pl 6™ 42 ciocrepiranach sk y nepBnHHiit ajleHOKapIMHOMI, TaK i B
nyxiuHi micnd pikyBaHHA. OTpUMaHi pe3y/IbTaTyl CBiyaTh PO BUPaXKeHUIT acOLiIoBaHuUII 3 Tepalieo (GeHOTUIIOBUI
3CyB Yy nM(bepeHuiaui’i nyxXJvHU. BogHovac TouHMIA 6i07IOTiYHMIT MeXaHi3M IIbOTO ABMILNA 3a/IMIIAETHCS HEBM3HAYe-
HuM. Cepef; MOXKIMBYX MOACHEHD PO3I/IANAITHCA iHYKOBaHA Tepalli€lo MyX/IMHHA IVIACTUYHICTD, KTTOHAIbHA Ce/leK-
1iiA paHillle iCHYI040ro II0CKOK/ITHHHOTO CyOK/IOHY a00 epPBMHHO HepO3IIi3HAHMII 3MiIIaHNIT Iy XTMHHMIT (EeHOTHIL
[TpencraBneHut BUMAJOK MiKPECTIOE BXXINBICTD peTeIbHOI TaTOMOP(OIOri4HOI TOBTOPHOI OL[iHKM MyX/INH MiC/Is
HeoaJ I0BAaHTHOI Tepamii Ipyu paky mpsiMol KMIIKM Ta JEMOHCTPYE CKIARHICTD iHTeprperallii (eHOTUIIOBUX 3MiH Y
HyX/IMHaX micna nikyBaHH:A. [ToTennirina ponp BIUI B Takux mporiecax 3alMIIA€ThCA TOTETUYHOIO i TOTpebye 1mo-
TANbIINX JOCTi/IKEHb.

KniouoBi cnoBa: ajieHOKapIjmHOMa IpsIMOI KMIIKY, TIOCKOK/IITUHHA TpaHcaudepenuianis, BITI16, Heoax oBaHTHA
XimMionpomeHeBa Tepais.





