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PE3IOME:

ABSTRACT:

MNpotenH KuHaza C (PKC, MNKC) cemen-
CTBOTO OT ocdhonmnua-3aBUCUMN  CEPUH-
TPEOHMH KMHa3uM y4acTBaT B KepaTUHOUMUTHA-
Ta nponudepaums, andepeHumnaums 1 Heor-
na3MeHaTta TpaHcdopmaums. EgHa oT Hau-
paHHuTe npoMeHun B NKC npodunbT B Npema-
nvrHeHn nesmm (B Ras TpaHchopMupaHu
npeManurHeHn KNeTb4Hn TMHUK) e Habnoaa-
BAHOTO Ae3akTuBmpaHe Ha PKCO upe3 Tupo-
31HOBO hocdhopunmpaHe, CBbp3aHO C peay-
uMpaH AndepeHumpaly, ¢eHoTMn.
HecnocobHoctTta aa ce perynvpa PKCa B

The protein kinase C (PKC) family of phos-
pholipid-dependent serine-threonine kinases
has been implicated in keratinocyte prolifera-
tion, differentiation and neoplastic transfor-
mation. One of the earliest alterations in PKC
profile in premalignant lesions (in Ras trans-
formed premalignant cell lines) is observed
PKCO deactivation by tyrosine phosphoryla-
tion, linked to a reduced differentiated pheno-
type. Failure to regulate PKCa in SCC4 may
underlie at least part of the failure of calcium
to promote differentiation in these cells?***®,
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SCC4 BeposiTHO CTOM B OCHOBaTa, MoHe OT
4yacTu, Ha HecrnocobHOCTTa Ha KanuusaTt Ja
npomMotTMpa  aAudepeHumaumss B Te3u
kneTkm%®  PKCe cBpbxekcrnpecusaTa B
MULLUKW, pe3ynTvpa B pa3BUTUETO Ha cBoboa-
HW OT nanuioMKM BUCOKO MeTacTaTUyHU
CLUKu™I1, Yadav V et al. cbobwaBart, ye 3ary-
6ata Ha PKC-0 B CLIKu1 e Ha TpaHCKpUMNLMOH-
HO HMBO. YoBewkn CLKM C HUCKM HMBA Ha
PKC-0 npuTexaBaT AoKa3aTesICTBa 32 akTUBK-
paHe Ha Ras nbTa!'*l, B CKBaMO3HWN KNETbYHMU
KapumHoMmn, PKCn ce getektnpa B Kepato-
TUYHUTE KNETKM OKOMO poroBuTe nepnu,
AOKaTo B baszanHo-KNeTbyYHUTE enuTennoMm
(BazanHo kneTbyHuTe KapumHomn - BLK) He
ce aetektnpa™. AHanM3bT Ha AETEKTUPAHUST
WHTEH3UTET MOKa3Ba, Ye WHTE3UTETbT Ha
obwaTta n aktmBumpaHa PKC( ce yBenuuyaBsa
3HAYUTETHO OT HOPMasHW KbM MasIMrHeHU
TbKaHu. JonbiHUTENHO, caMo Npobu oT 3/10-
KayeCTBeHM TyMOpM MoOKa3BaT MeMbpaHHa
aetekums Ha docdopunmparHa PKCC, npeano-
naralo y4yacTueTo M B peLenTOpHOTO CUrHa-
nmnsnpaHe>'®l, PKD1 e panH-perynvpaHa B
CLKwn, B pe3yntaT Ha reHeTUYHN U envreHe-
TUYHW anTepaumm, HO He XunepMmeTunapaHa
(HMUCKM HMBa Ha xunepMmetunutaHe B PRKD1
reHbT) 7,

[eTekTnpaHute wMyTaumm npu Pak B
JlnueBo-yentoctHata obnact - PKCa W5S8L,
PKCd P568A n PKCe R162H, n PKCy D193N B

MenaHomu ca pestommpanu ot Antal CE et al.
[127]

KnrouoBun paymm: [potemH KuHaza C,
MKC, KepaTMHOUMTU, Bb3MNaJUTENHU KOXHU
3abonsBaHns, npemManurHeHn 3abonsBaHus,
MM34, nannnoMm, KoxeH pak, Pak B Jlnueso-
yentoctHaTa obnact, P14O, CnuHouenynapeH
kapumHomMm, CUK, BasouenynapeH kapuuHoOM,
BLIK

PKCe overexpressing in mice results in devel-
opment of papilloma-free highly-metastatic
SCC*I1, Yadav V et al. have reported that
PKC-9 is lost in human SCCs at the transcrip-
tional level. Human SCCs with low PKC-6 had
evidence of Ras pathway activation*4. In
squamous cell carcinoma, PKCn is stained in
keratotic cells around horny pearls, whereas
basal cell epithelioma (Basal Cell Carcinoma)
is not stained . Analysis of staining intensity
reveals that the expression of both total and
activated PKCC increased significantly from
normal to malignant tissue. In addition, only
samples from malignant tumors showed
membranous staining of phosphorylated
PKCC, implicating its involvement in receptor
signaling>*®l, PKD1 is down-regulated, as a
result of combination of genetic and epigenet-
ic alterations, but not hypermethylated (low
level of DNA methylation on PRKD1 gene) in
SCCH7,

Detected mutations in PKCa W58L, PKCd
P568A and PKCe R162H in Head and Neck
Cancer and PKCy D193N in melanoma were
reported from Antal CE et al. ™",

Keywords: Protein Kinase C, PKC, ker-
atinocytes, inflammatory skin diseases, pre-
malignant diseases, PMDs, papilloma, skin
cancer, Head and Neck cancer, HNC,
Spinocellular carcinoma, SCC, Basocellular
carcinoma, BCC

Introduction:

The protein kinase C (PKC) family of
phospholipid-dependent  serine-threonine
kinases has been implicated in keratinocyte
proliferation, differentiation and neoplastic
transformation. In order to be determined if
Ca’**-mediated keratinocyte differentiation is
associated with changes in PKC isozyme gene
expression, RNA was isolated from primary

mouse keratinocytes grown in medium with
0.05, 0.12, or 1.4 mM Ca*. Based on northern
blot analysis, primary keratinocytes expressed
mRNA encoding PKC-q, -9, -€, -¢, and -n, but
not PKC-B or -y. Relatively little change was
detected in the level of these transcripts in
cells induced to differentiate by exposure to
elevated extracellular Ca***# In the normal
keratinocytes, the levels of PKCa, PKC),

(Bulgarian medicine vol. 11 N° 2/2021




PKCn, and PKCC increased over the first one to
two weeks in a calcium-and time-dependent
manner. PKCe decreased in a time-and calci-
um-dependent fashion over the three-week
period®. Interestingly, the PKC-C transcripts
detected in RNA isolated from keratinocytes
were approximately 200 nucleotides longer
than those from mouse brain, suggesting the
existence of an alternative form of this isozy-
me™. PKD1 is hardly detectable in basal skin
keratinocytes, but we have proved its expre-
ssion and functionin cultured normal human
keratinocytes, which is similar to the function
of the kinase in mouse keratinocytes - propro-
liferative®¢”# as PKD3. PKD1 and PKD3 are
not expressed in upper epidermal layers, in
contrast to PKD2 - Figure 1 part I*.

Human Epidermal growth factor
Receptor (HER) family

EGFR (ERBB1; HER1) is the prototype of a
family of four tyrosine kinase receptors, which
also includes ERBB2 (neu; HER2), ERBB3
(HER3), and ERBB4 (HER4). EGFR, ErbB2,
and ErbB3 are expressed in normal human
epidermis (ERBB4 (HER4) is not expressed).
Ligand activation of EGFR directly stimulates
keratinocyte proliferation, whereas ErbB2 has
no known ligand, and ligand activation of
ErbB3 is not mitogenic for human keratinocy-
tes. The EGFR pathway is the major mitogenic
pathway for them .

Aside from the EGF, six other EGFR ligands
have been described. These include transfor-
ming growth factor-a (TGF-a), amphiregulin
(AREG), epiregulin (EREG), betacellulin (BTC),
heparin-binding EGF-like growth factor (HB-
EGF), and epigen (EPI). EGF, TGF-a, and
amphiregulin are specific ligands only for the
EGFR. TGF-a is composed of 50 amino acids,
and displays 35-40% homology with EGF.
BTC, HB-EGF, and EREG show dual specificity
for both EGFR and ERBB4. Notably, the neure-
gulins (NRGs) can bind both ERBB3 and
ERBB4, or only ERBB4, depending on the
subclasst.

Ligand binding to EGFR (ErbB1, HER1)
induces the formation of receptor homo-
(EGFR/EGFR) and heterodimers with other
ErbB (HER - Human Epidermal growth factor
Receptor) family members (EGFR/ErbB2,

EGFR/ErbB3, and EGFR/ErbB4), and the acti-
vation of the intrinsic kinase domain, resulting
in phosphorylation of specific tyrosine residu-
es within the cytoplasmic tail. Phosphorylated
tyrosine residues act as binding sites for a
variety of intracellular signal inducers, and sti-
mulate multiple pathways of signal transduc-
tion including the RAS/RAF/MEK/ERK, the
PLC-y/PKC, the PI3K/AKT, JAK-STAT, and NF-
kB cascades. Thus, the EGF receptor/ligand
system comprises expression of EGFR-ligand
precursors, their processing by metalloprotea-
ses, ligand binding to EGFR, and subsequent
activation of EGFR signaling!*%,

All four members of the ErbB family of pro-
tein kinases possess a similar protein kinase
domain. ErbB1/2/4 possess protein kinaseac-
tivity while ErbB3 is catalytically impaired. The
catalytically important residues within the
kinase domain of ErbB1/2/4 are conserved
and these three family members closely
resemble one another in terms of overall pro-
tein kinase structuret,

As a consequence of an active dimer con-
formation, the intrinsic kinase domain is acti-
vated, resulting in autotransphosphorylation
of tyrosine residues in the cytoplasmic tail of
the receptor. The process is ATP dependent.
The phosphorylated receptor tyrosine residu-
es then serve as docking sites for substrate
and adaptor proteins via Src homology 2
(SH2) and phosphotyrosine binding (PTB)
domains of signalling proteins, and link the
receptor to downstream signal transduction
pathways. The cellular responses are due to
the pattern of phosphorylation because the
specificity of the binding proteins is dependent
on amino acids surrounding the tyrosine
phosphorylation site. Thus, individual HERs
couple to distinct subsets of signalling proteins
and the signalling outcome and Kkinetics
depend considerably on receptor dimer com-
positiont™,

ErbB3 is kinase impaired so that induced
homodimer formation would fail to stimulate
protein kinase activity and downstream signa-
ling. Since the kinase activity of HER3 is
impaired, heterodimerization and trans-
phosphorylation by other HER members are
required for cell signalling from this recep-
tor'®l. However, kinase-impaired ErbB3 pos-
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sesses 1/1000th of the autophosphorylation
activity of ErbB1 and the possibility exists that
the ErbB3 homodimer is functional®”. The
ErbB3 receptor plays a major role in promo-
ting cell survival. The regulatory subunit (p85)
of PI3K binds potentially to a half dozen
phosphotyrosines in ErbB3 that lead to the
activation of PI3K activity!®l.

ERBB4 (HER4) is not expressed in the epi-
dermis™.

The four ErbB family members are able to
form 28 homo- and hetero-dimers. With the
11 growth factors in the EGF-like family and
28 possible dimers, there are 614 possible
combinations of receptors-ligands interacti-
ons. Including both full-length isoforms of
ErbB2 and both isoforms of ErbB3 increases
the number of possible com-binations even
further. Not all ligands are expressed near
cells that possess the ErbB family of receptors
so that the number of potential combinations
in a given cell is reduced, but still appreciab-
le™,

In the human epidermis, each ligand of
HER1 may have its own effect on develop-
ment and homeostasis of cutaneous tissues.
Although all different ligands activate the
same receptor, the regulation of its activation
is not identical. Firstly, each ligand seems to
activate its own set of HER1 tyrosine phosp-
horylation. Secondly, since the sorting of
ligand-receptor complexes in early endoso-
mes depends on potential ligand-receptor dis-
sociation at acidic pH, some ligands allow the
dissociated EGF receptor to recycle, while on
the other hand, other ligands do not dissocia-
te, leading both the ligand and the EGF recep-
tor to degradation ™%,

HER2 expression is up-regulated in human
epidermis, with Kkeratinocyte differentiation
and this correlates with the relocalization of
the protein into the plasma membrane, espe-
cially in keratinocytes of the granular layer. In
vitro, Poumay Y and Mitev V have demonstra-
ted expression of HER2 in cultures of human
epidermal keratinocytes and found that the
HER2 expression is similarly up-regulated
when cultured cells differentiate.
Nevertheless, HER2 has been shown to parti-
ally induce a malignant phenotype in papillo-
ma-derived keratinocytes, but the effect pro-

duced through HER2 was reported as less
potent than the induction obtained with the
ras oncogene!'®,

PMDs (premalignant diseases)

An early change in benign neoplastic tran-
sformation of keratinocytes is the inability to
differentiate in response to Ca2+ or the PKC
activator 12-O-tetradecanoylphorbol-13-ace-
tate, which is consistent with altered PKC fun-
ction in these cells. The PKC isozyme mRNA
profile was examined in two benign neoplastic
keratinocyte cell lines, 308 and SP-1, which
contain an activating mutation of the c-Ha-ras
gene (alteration characterisk also for papillo-
ma®!). Like normal keratinocytes, 308 and SP-
1 cells expressed mRNA encoding PKC-q, -0, -
€, -C, and -n. However, the abundance of PKC-
( transcripts in both cell lines was reduced by
74-89% when compared with normal kerati-
nocytes at similar Ca** levels. The PKC-C tran-
scripts detected in RNA isolated from keratino-
cytes were approximately 200 nucleotides lon-
ger than those from mouse brain, suggesting
the existence of an alternative form of this iso-
zyme. In addition, SP-1 but not 308 cells exhi-
bited a sevenfold increase in PKC-n mRNA
when cultured in medium with 1.4 mM Ca*. To
address whether these changes were related
to the presence of an activated ras gene, RNA
was isolated from primary keratinocytes tran-
sduced to a benign neoplastic phenotype with
the v-Ha-ras oncogene. As with normal, 308
and SP-1 cells, v-Ha-ras transformed keratino-
cytes expressed mRNA encoding PKC-q, -9, -€,
-C and -n. The level of PKC-C transcripts was
similar in normal and v-Ha-ras keratinocytes,
indicating that reduction of this mRNA in both
308 and SP-1 cells was not a direct result of
ras activation. As in SP-1 cells, PKC-n in v-Ha-
ras keratinocytes was responsive to extracellu-
lar Ca**, with a four-fold increase in transcript
abundance in 0.12 mM Ca** medium relative to
0.05 mM Ca2+ medium™. There is no data for
early PKCa mutations (methylation) in PMDs,
this is the only Ca** dependent (binding) iso-
form in keratinocytes. The alterations in PKC-0
levels are not described, although Calcium also
does not regulate PKCa (calcium sentsitive) or
0 levels or cause a marked redistribution to
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Repeated exposures to UVB of human
keratinocytes lacking functional p16INK4a
and able to differentiate induce an alternative
state of differentiation rather than stress-
induced premature senescence. A 2D-DIGE
proteomic profiling of this alternative state of
differentiation was performed at various times
after the exposures to UVB. Sixty-nine diffe-
rentially abundant protein species were iden-
tified by mass spectrometry, many of which
are involved in keratinocyte differentiation and
survival. Among these protein species was
TRIpartite Motif Protein 29 (TRIM29).
Increased abundance of TRIM29 following
UVB exposures was validated by Western blot
using specific antibody and was also further
analysed by immunochemistry and by RT-
PCR. TRIM29 was found very abundant in
keratinocytes and reconstructed epidermis.
Knocking down the expression of TRIM29 by
short-hairpin RNA interference decreased the
viability of keratinocytes after UVB exposure.
The abundance of involucrin mRNA, a marker
of late differentiation, increased concomitan-
tly. In TRIM29-knocked down reconstructed
epidermis, the presence of picnotic cells
revealed cell injury. Increased abundance of
TRIM29 was also observed upon exposure to
DNA damaging agents and PKC activation.
The UVB-induced increase of TRIM29 abun-
dance was dependent on a PKC signaling
pathway, likely PKC&. These findings suggest
that TRIM29 allows keratinocytes to enter a
protective alternative differentiation process
rather than die massively after stress®.

Papilloma

Direct support for a role of EGFR (ERBB1,
HER1) activation in the development of skin
tumors comes from studies in transgenic
mice, in which overexpression of TGF-a targe-
ted to the epidermis elicits hyperplasia, hyper-
keratosis, papillomas, and squamous cell car-
cinomas™*1. ERBB2 (HER2) is predominantly
expressed in the differentiating epidermal cell
layers, in the epithelial cells of the sebaceous
glands, and in the outer root sheath of hair
follicles. ERBB2 was shown to be activated in
EGF-treated epidermal keratinocytes, after
treatment of the epidermis with the phorbol
ester and tumor promoter 12-O-tetradecano-

ylphorbol-13-acetate (TPA), and in the skin of
transgenic mice expressing TGF-a in the epi-
dermis, raising the hypothesis that activation
of this receptor plays an important role in
tumor promotion®®,

Previous studies using keratinocytes from
epidermal growth factor receptor (EGFR) -
deficient mice revealed that the EGFR is not
required for papilloma formation initiated by a
mutant rasHa gene, although the tumors that
develop are very small. The current study
used a combination of bromodeoxyuridine
pulsechase, PCNA (proliferating cell nuclear
antigen) distribution, and differentiation mar-
ker analysis to reveal the following: (a) the
EGFR was required to maintain the proliferati-
ve population in the basal cell compartment of
papillomas; (b) in the absence of EGFR, cyc-
ling tumor cells migrated into the suprabasal
compartment and initiated the differentiation
program prematurely; and (c) these changes
were associated with cell cycle arrest. Further
analysis of v-rasHa-transformed EGFR-defici-
ent keratinocytes in vitro indicated that such
cells migrated more on and attached less to
extracellular matrix components. Together,
these studies reveal that an essential function
for the EGFR pathway in squamous tumors is
to maintain a proliferative pool of basal cells
and prevent premature terminal differentiati-
onts,

To study the role of ERBB2 in epidermal
homeostasis and skin carcinogenesis, diverse
transgenic mouse lines were generated.
Constitutive expression of the activated form
of ERBB2 (neu*) in epidermal basal cells
under the control of the keratin 5 (K5) or K14
promoter resulted in a dramatic phenotype
characterized by epithelial hyperplasia, which
was particularly severe in the hair follicles.
Early mortality because of the severity of the
phenotype precluded further analysis and for-
ced the development of additional lines.
Doxycycline-inducible, conditional expression
of activated ERBB2 in adult animals resulted in
hyperplasia of the epidermis and hair follicles;
prenatal expression caused perinatal death.
More informative results were obtained by the
overexpression of wild-type ERBB2 under the
control of the K5 promoter. These animals
show a milder skin phenotype (nevertheless
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including alopecia, follicular and interfollicular
epidermal hyperplasia, and enlarged sebace-
ous glands) and have a longer life span.
Analysis of proliferation and differentiation
markers indicated an increase in epidermal
proliferation and a delay in differentiation.
Importantly, spontaneous papillomas, which
sometimes converted to squamous cell carci-
nomas, appeared in homozygous animals as
early as 6 weeks of age. K5-ERBB2 transgenic
mice were also more sensitive to TPA treat-
ment and to two-stage carcinogenesis. The
results of this study indicate that ERBB2 ove-
rexpression provides both an initiating and
promoting stimulus and demonstrates an
important role for this receptor in tumorigene-
sis of the skin®>34,

The two-stage carcinogenesis protocol
(Topical application of TPA (A) or DMBA (B),
according to (DMBA)-initiated and 12-O-tetra-
decanoylphorbol-13-acetate (TPA)-promoted
skin tumorigenesis in mice) causes an onco-
genic mutation in the H-Rras gene and appea-
red to be ideal for studing physiological res-
ponces to alterations in gene expression aga-
inst oncogenic Ras signaling in living ani-
mals®®, leading to the development of papillo-
mas and consequently SCC. Papilloma forma-
tion is mostly connected with increased c-Myc
expression, which downregulates p21°PB23,
Sustained activation of c-Myc is sufficient to
induce papillomatosis together with angioge-
nesis-changes that resemble hyperplastic
Actinic Keratosis (possessing also Ras mutati-
ons (11%)"**!, a commonly observed human
precancerous epithelial lesion. All these pre-
malignant changes spontaneously regress
upon deactivation of c-MycERM™Y. c-Myc-defici-
ent epidermis is resistant to Ras mediated
DMBA/TPA induced tumorigenesis (DMBA-ini-
tiated and TPA-promoted skin tumorigenesis
in mice). This is mechanistically linked to
p21°*, which is induced in tumors by the acti-
vated Ras-ERK (Extracellular signal Regulated
Kinasel/2) pathway, but repressed by c-Myc.
Acute elimination of c-Myc in established
tumors leads to the up-regulation of p21°,
and epidermis lacking both p21<* and c-Myc
reacquires normal sensitivity to DMBA/TPA-
induced tumorigenesis. This identifies c-Myc-
mediated repression of p21“* as a key step

for Ras-driven epidermal tumorigenesis®.
Increased c-Myc expression in papillomas is
also connected with observed polyploidity
(endoreplication - DNA replication in the
absence of complete mitosis, connected with
G2/M cell arrest) in this lesions, trying to limit
division of the cells creating multinucleated
cellst!,

According Rashel M et al. the hyperplastic
and inflammatory responses to topical phorbol
ester were significantly suppressed in Protein
Kinase D1 (PKD1)-deficient mice suggesting
involvement of PKD1 in inflammation and
tumor promotion. Consistently, when subjec-
ted to two-stage chemical skin carcinogenesis
protocol, PKD1-deficient mice were resistant
to papilloma formation when compared to
control littermates®. If PKD1-deficient mice
were resistant to papilloma formation when
compared to control littermates®, does it
mean that PKD1 influences c-Myc or p21Cip1l
expression or both? Our unpublished results
have showed that PKD1 do not influences
expression and/or phosphorylation
(Ser62/Thr58) of c-Myc in normal human
keratinocytes™, but the Chiou et al. results
have showed increased expression of both as
a result of increased PKD1 expression in the
two steps cancerogenic protocol“Y. Increased
PKD1 expression ,downregulates” E-cadhe-
rin/B-catenin (stabilization of B-catenin and
binding to E-cadherin on the cell membrane,
as aresult of T120 phosphorylation of B-cate-
nin,“! downregulation of nuclear B-catenin)
and ERK1/2 signal pathways (PKD1 can
phosphorylate RIN1(RAS and RAB
Interacting), a protein that associates with
Ras and 14-3-3 proteins (also a binding par-
tner for PKD1). Through phosphorylation of
RIN1, the association with 14-3-3 could beco-
me more intense; therefore, abrogating its
ability of blocking Ras/Raf-1 interaction, Ras
can dissociate and is free to be activated, such
that it can stimulate the Ras/Raf/MEK/ERK/
RSK pathway!”), but upregulate nuclear factor
K-B (NF-kB) and phosphatidylinositol 3-kinase
(PI3K), which induce c-Myc. Which is the
molecular event which detertmines decreased
papilloma formation in PKD1 knockdown
mice? According Chiou Y et al. in 7,12-dimet-
hylbenz[a]-anthracene (DMBA)/12-O-tetra-
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decanoylphorbol-13-acetate (TPA)-mediated
tumors the levels of both c-Myc and p21
(increased p53) increases (increased protein
levels of PKD1, decreased ERK1/2, but increa-
sed NF-kB (in papillomas)), and these effects
are inhibited by peracetylated (—)-epigalloca-
techin-3-gallate (ACEGCG)™*.

The skin phenotype of PKCe overexpre-
ssing mice is characterized by epidermal
hyperproliferation and skin ulceration, begin-
ning at four months of age. However, when
tumor formation was induced using a two-
stage skin carcinogenesis protocol, papilloma
formation was lowered, while progression to
SCCs was increased. The papilloma-indepen-
dent carcinomas (SCC) which develop in PKCe
transgenic mice arise from the hair follicle and
have increased metastatic potential®®.
Further, the skin of PKCe overexpressing mice
was sensitized to UV radiation induced SCC
formation®”, PKCe overexpression, which sen-
sitizes skin to UVR-induced carcinogenesis,
suppresses UVR-induced sunburn (apoptotic)
cell formation, and enhanced both UV-induced
hyperplasia and levels of specific cytokines
(tumor necrosis factor a (TNFa), granulocyte
colony-stimulating factor (G-CSF), granulocy-
te macrophage colony-stimulating factor (GM-
CSF), and Interleukin six (IL-6)), implying
inhibition of apoptosis and promotion of pre-
neoplastic cell survival. Additionally, PKCe may
impart sensitivity to UVR carcinogenesis via its
association with Stat3, a transcriptional factor
that is constitutively activated in both mouse
and human SCCP®, UVR-induced sunburn cell
formation is mediated by Fas/Fas-L and TNFa
NFR1 extrinsic apoptotic pathways. The death
adaptor protein termed Fas-associated death
domain (FADD) is a common adaptor protein
for both of these apoptotic pathways. PKCe
inhibits UVR-induced expression of FADD lea-
ding to the inhibition of both apoptotic path-
ways. It appears that PKCe sensitizes skin to
the development of SCC by UVR by transduc-
ting signals, which inhibit apoptosis on one
hand, and enhances proliferation of preneop-
lastic cells on the other hand™®.

The major stem cell population of hair fol-
licle includes interfollicular label retaining cells
(LRCs), double positive HSCs (CD34+/a6-
integrin+), Mts24+ cells, Blimpl, Nestin,

Lgr5+, and Lgr6+ cells. However, the bulge
region of hair follicle is considered as the
major niche for keratinocyte stem cells.
Particularly, the CD34+/a6-integrin+ cells are
slow cycling and colocalize with LRCs (label
retaining cells- potential initiated cells, that
could retain carcinogen-DNA adducts) and
confined to bulge region of hair follicles. In
terms of their colony forming ability (clonoge-
nicity), CD34+ cells make larger colonies
compared to CD34- cells™®.

PKCd overexpressing mice are extremely
resistant to chemically induced tumorigenesis
in skin, despite enhanced induction of the pro-
liferation marker ornithine decarboxylase[72],
supporting the role of PKCd in cancer suppre-
ssion. Thus, the incidence of benign papillo-
mas is reduced and progression towards
malignancy slowed down dramatically, though
this may refer merely to chemically and not
UV radiation-induced carcinogenesis. On the
contrary, in mice depleted of PKCd, apoptosis
was suppressed which may enhance tumori-
genesis. In fact, this confirmed the anti-pro-
moting function of PKCd shown in a cell model
previously. Finally, the role of PKCd in estab-
lishing immune tolerance, which was demon-
srated in transgenic mice, may imply that this
isoform could be critical for cell-mediated
immunity including tumor cell surveillancet™

PKC-C is not activated nor depleted by TPA
(DAG analogue). The level of PKC-C transcripts
was similar in normal and v-Ha-ras keratino-
cytes, indicating that reduction of this mRNA
in both 308 and SP-1 cells was not a direct
result of ras activation*”?, PKC-C transcripts in
benign neoplastic keratinocyte cell lines, 308
and SP-1, was reduced by 74-89% when
compared with normal keratinocytes, relea-
sing constraints on Akt/PKB activity, procee-
ding during skin tumor promotion and pro-
gression®*~7,

PKCC is associated with reduced expression
of cyclin D1, sequestration of Akt/PKB, and
impaired PI3Kinase signaling®”. PKCC can acti-
vate the MAPK pathway and nuclear factor NF-
kB (IL-1, IL-6, IL-8, and ICAM-1 and VCAM) in
result of TNF-a stimulation (activation of inna-
te and acquired immunity in psoriasis).
PKCC is also crucial for macrophage activation
and expression of adhesion molecule ICAM-1,
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and metalloproteinase-9 (MMP-9)"!, through
ERK1/2 Snail pathway, but not p38i#325,
MMP-9 was detected in the epithelium in both
acute and chronic wounds (chronic leg
ulcers) and found in papillomas (HPV+),"”7®
TE (no data), Actinic keratosis (AK),
Keratoacanthomas (KA)"8, MMP-9 expression
has been reported recently in dyskeratotic foci
of Bowens’ disease and in infiltrative edges of
microinvasive carcinomas’®, SCC'"®’® and
BCC#I, In addition, MMP-9 was found to be
elevated in the Oral Lichen Planus (OLP)
inflammatory infiltrating cells®! in tissue,
serum and saliva samples of oral PMDs than in
healty controls (distinguish oral leucoplakia
and Oral SCC from healthy control)®, in oral
Leucoplakia and Erythroplakia”!. Salivary
MMP-9 could be a useful, non-invasive adjunct
technique in the diagnosis, treatment, and fol-
low-up of oral OPMD (leucoplakia, erythropla-
kia and oral submucous fibrosis (OSMF)) and
OSCC®31, We could not succeed in finding data
for MMP expression in oral erythroplakia, with
exception for MMP-91&781,

Akgll et al. have previously shown that
HPV8 transgenic mice spontaneously develop
papillomatous skin tumors. Histology revealed
epidermal hyperplasia, acanthosis and hyper-
granulosis and in some cases squamous cell
carcinomas (SCC). Zymographic and immu-
noblot analysis of normal skin extracts identi-
fied increased amounts of matrix metallopro-
teinase (MMP)-9, MMP-13 and MT1-MMP in
HPV8-positive mice compared with HPV8-
negative animals. In situ gelatin zymography
of tumor specimens displayed a strong pro-
teolytic activity in papillomas, and SCC putati-
vely attributed to the increased amounts of
activated MMP-9 found in tissue extracts. In
addition, immunoblot analysis revealed
increased amounts of active MMP-13 and
MT1-MMP in tumor extracts as compared with
control extracts. Immunohistochemical stai-
nings of SCC specimens depicted MMP-13 to
be specifically expressed in stromal fibroblasts
neighboring the tumor islands, whereas MT1-
MMP was detected both in tumor cells and in
stromal cells. Taken together, these results
implicate a role for MMPs in the development
of HPV8-induced cutaneous tumors[77].
Additionally, Van Doorslaer and Burk showed

that oncogenic types papilloma virus (HPV)
specifically activate the hTERT promoter, while
non-oncogenic types do not™®,

Normal epithelium shows increased nuclear
p27 expression, which is closely related to dif-
ferentiation of superficial mature cells. In
study of Queiroz et al., 81.25% of the control
group cases had p27 expression. In their
study, papillomas showed diffuse expression
for p27 protein in most cases. This indicates
that squamous papilloma is similar to ordinary
oral mucosa regarding this immunomarker. By
contrast, authors observed lower p27 expre-
ssion (fewer than 50% of the cells) in 97.06%
of the oral SCC. There was immunoexpression
of p27 in more than 50% of the cells and
2.94% of the cases only. Reduction of p27
expression, due to the loss of cell cycle regu-
lation, has been shown in the early invasion
phase in oral SCC, showing its important role
in abnormal proliferation in which its reduction
may relate to the ability for tissue invasion by
neoplastic cells. Poorly differentiated SCC did
not show p27 expression, probably due to the
lack of mature cells in that kind of lesion. In
moderately and well-differentiated carcino-
mas, however, there was considerable expre-
ssion of that protein, related to the growing
presence of mature cells. Moreover, p27
expression can be related to a better progno-
sis in patients with SCC. The authors results
are in fully in line with these findings®?'., In
another study p27kipl was positive in 23.4%,
26.2%, 25.9% and 4.5% of specimens in the
normal skin, AK (Actinic Keratosis), BD
(Bowens’ Disease) and SCC groups, respecti-
vely®,

ANp63a, a proto-oncogene, is up-regulated
in non-melanoma skin cancers and directly
regulates the expression of both Vitamin D
receptor (VDR) and phosphatase and tensin
homologue deleted on chromosome ten
(PTEN). Since ANp63a has been shown to
inhibit cell invasion via regulation of VDR, Hill
NT et al. wanted to determine whether dietary
Vitamin D3 protected against UVB induced
tumor formation in SKH-1 mice, a model for
squamous cell carcinoma development. The
authors examined whether there was a corre-
lation between dietary Vitamin D3 and
ANp63a, VDR or PTEN expression in vivo in
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SKH-1 mice chronically exposed to UVB radia-
tion and fed chow containing increasing con-
centrations of dietary Vitamin D3. Although
they observed differential effects of the
Vitamin D3 diet on ANp63a and VDR expressi-
on in chronically irradiated normal mouse skin
as well as UVB induced tumors, Vitamin D3
had little effect on PTEN expression in vivo.
While low-grade papillomas in mice exposed
to UV and fed normal chow displayed increa-
sed levels of ANp63a, expression of both
ANp63a and VDR was reduced in invasive
tumors(?). Interestingly, in mice fed high
Vitamin D3 chow, elevated levels of ANp63a
were observed in both local and invasive
tumors but not in normal skin suggesting that
oral supplementation with Vitamin D3 may
increase the proliferative potential of skin
tumors by increasing ANp63a levels®.
ANp63a is overexpressed in up to 80% of pri-
mary Head and Neck Cancers (HNC), p63 in
87 - 100% in SCCIS and 100% in BCCPF”,
Citro S et al. clearly show an increase of both
ANp63a mRNA and protein levels in HPV-posi-
tive compared to HPV-negative cell lines,
which is dependent on the presence of the
HPV E6 and E7 oncoproteins®®. Upon the dif-
ferentiation of normal keratinocytes, p63
levels rapidly decreased while higher levels
were retained in HPV-positive cells. Mighty KK
and Laimins LA studies indicate that reducing
p63 levels in differentiated HPV-positive cells
resulted in the loss of viral genome amplifica-
tion and late gene expression. p63 regulates
the expression of cell cycle regulators, and
they determined that cyclin A, cyclin B1, cdkl,
and cdc25c were reduced in p63-deficient,
HPV-positive keratinocytes, which suggests a
possible mechanism of action. In addition,
activation of the DNA repair pathway is neces-
sary for genome amplification, and the expre-
ssion of two members, BRCA2 and RADS51,
was altered in the absence of p63 in HPV-posi-
tive cells®™,

PITX1 and SOX2 bind to an even more dis-
tal site in murine cells and their inhibition
reduced ANp63 levels. PITX1 and SOX2 were
replaced by KLF4 during differentiation, corre-
lating with p63 loss!™.

Spino-Cellular Carcinoma (SCC)

Although the reported percentage of pati-
ents with overexpression of EGFR varies,
recent data shows that from 80% to 100% of
patients with premalignant or malignant oral
lesions have high EGFR expression*®, EGFR
itself is overexpressed, amplified, or constitu-
tively activated by ligand interaction or muta-
tion. EGFR gene is often amplified (30% of
OSCCsP!and/or with activating mutations in
cancer cells*®?, Amplification of the EGFR is
particularly common in human squamous cell
carcinomas. Constitutively active EGFR
mutants can transform cultured cells.
Conversely, dominant-negative constructs for
EGFR can reverse the transformed phenotype
in vitro. Transgenic targeting of transforming
growth factor-a to the mammary gland, skin,
and liver enhances tumor formation. In these
models, there is a strong correlation between
EGFR and EGFR ligand-induced hyperprolife-
ration and tumorigenesis®!. Human and
mouse squamous cell carcinomas of the skin
overexpress EGFR ligands®®. Previously it was
detected that expression of total and nuclear
EGFR was higher in pl6-negative tumors
compared to p16-positive tumors!1o3t 78-Fgure 11

There is limited data available about PKC
expression in SCCHN, and the results are con-
flicting. Cohen E et al. study would suggest
that the novel isoforms (9, €, and 0) are highly
expressed in SCCHN (SCC Head and Neck)
cell lines. Furthermore, they reported a suc-
cessive increase in total and phosphorylated
PKCC expression in normal, dysplastic, and
malignant SCCHN tissue. To determine the
relative importance of PKC isoforms as media-
tors of head and neck tumor growth, the aut-
hors analyzed their expression in four radiore-
sistant, EGFR-overexpressing SCCHN cell lines
(5Q20B, SCC61, SCC25, and JSQ3) by immu-
noblotting with anti-PKC antibodies. Similar to
NHEK cells, the PKC isoforms a, 9, €, 6 and (,
are expressed at varying levels, whereas iso-
forms 1, B2, y, and n do not seem to be
expressed in these cell lines. In addition, iso-
forms q, €, and C are phosphorylated at acti-
vation sites to some degree in these lines. It
seems that PKCC is constitutively phosphory-
lated at Thr410 (in activating loop) in the head
and neck cell lines. However, the authors

Bulgarian medicine vol. 11 N° 2/2021)




detected expression of q, 9, € 8, and { PKC
isoforms, as well as phosphorylation of most
of these isoforms (aq, 8, 8, and {) was obser-
ved. NHEK cells expressed the phosphorylated
forms of PKCB and PKC9, but not PKCe. These
results reveal that most of the expressed PKC
isoforms, with the exception of PKCeg, are
phosphorylated and potentially activated in
growing NHEK (Normal Human Epidermal
Keratinocytes) cells. The authors do not
detected expression of PKCn, detected by
other authors!®™. Additionally, in a human
squamous cell carcinoma line, elevations in
extracellular Ca2+ rapidly increase PKC in the
membrane fraction"®, which is a classical
indication of its activation®”, although unca-
pability of Ca* to stimulate differentiation in
SCCB%81 (see PKC mutations), was also repor-
ted.

Calcium induces both involucrin and tran-
sglutaminase-K in normal keratinocytes
(NHK), but not in squamous carcinoma cell
lines (SCC). The protein kinase C (PKC) ago-
nist phorbol myristoyl acetate potentiates and
the PKC antagonist Ro31-8220 blocks the abi-
lity of calcium to stimulate the involucrin pro-
moter in normal human keratinocytes, but not
in SCC4. Yang LC et al. thus examined the abi-
lity of calcium to regulate the levels of five PKC
isozymes in NHK and two SCC. All five isozy-
mes (-a,-g, -0,- n, -C) showed little change
during culture in SCC4 at any calcium concen-
tration. Calcium and time of culture had parti-
al effects on SCC12B2, a carcinoma that
shows partial differentiation characteristics.
The authors concluded that although a num-
ber of PKC isozymes are regulated during cal-
cium-induced differentiation, PKCa plays a
necessary role in mediating calcium-induced
differentiation. Failure to regulate PKCa in
SCC4 may underlie at least part of the failure
of calcium to promote differentiation in these
cells?'%®, Protein kinase C delta (PKC-0) pro-
tein levels are frequently low in chemically and
UV-induced mouse skin tumors as well as in
human cutaneous squamous cell carcinomas
(SCCs). Furthermore, overexpression of PKC-
0 in human SCC lines and mouse epidermis is
sufficient to induce apoptosis and suppress
tumorigenicity, making PKC-0 a potential
tumor suppressor gene for SCCs. Yadav V et

al. have reported that PKC-9 is lost in human
SCCs at the transcriptional level. The authors
used laser capture microdissection to isolate
cells from three normal human epidermis and
14 human SCCs with low PKC-0 protein.
Analysis by quantitative reverse transcription-
PCR revealed that PKC-d RNA was reduced an
average of 90% in the SCCs tested, consistent
with PKC-d down-regulation at the protein
level. Analysis of DNA from nine of the same
tumors revealed that PKC-0 gene was deleted
in only one tumor. In addition, Ras-transfor-
med human keratinocytes, which have selec-
tive down-regulation of PKC-0 at both protein
and mRNA levels, had significantly repressed
human PKC-d promoter activity. Together,
these results indicate that PKC-0 gene expre-
ssion is suppressed in human SCCs, probably
via transcription repression. The authors
results have implications for the development
of topical therapeutic strategies to trigger the
re-expression of pro-apoptotic PKC-9 to indu-
ce apoptosis in SCCgftt314)

PKC-d played as a protective role in SCC
partly by down-regulating p63, leading to the
suppression of SCC cell proliferation, attenua-
tion of the activity and expression of CSCs
(cancer stem cells) in SCC cells!**>#,

In squamous cell carcinoma, PKCn is stai-
ned in keratotic cells around horny pearls,
whereas basal cell epithelioma (Basal Cell
Carcinoma) is not stained. No expression of
PKCn is detected in mesenchymal cells at the
mMRNA or protein level™.

The skin phenotype of PKCe overexpre-
ssing mice is characterized by epidermal
hyperproliferation and skin ulceration, begin-
ning at four months of age. However, when
tumor formation was induced using a two-
stage skin carcinogenesis protocol, papilloma
formation was lowered, while progression to
SCCs was increased. Further, the skin of PKCe
overexpressing mice was sensitized to UV
radiation induced SCC formation®"*%,

To determine the in vivo functional specifi-
city of PKC-¢ in mouse skin carcinogenesis,
Wheeler DL et al. generated PKC-€ transgenic
mouse (FVB/N) lines 224 and 215 that ove-
rexpress - 8- and 18-fold, respectively, PKC-¢
protein over endogenous levels in basal epi-
dermal cells. Wheeler DL et al. reported that
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FVB/N transgenic mouse lines that overexpre-
ss PKC-¢ protein not only in basal epidermal
cells but also in cells of the hair follicle deve-
loped papilloma-independent squamous cell
carcinoma (SCC) elicited by 7,12-dimethyl-
benz(a)anthracene initiation and 12-O-tetra-
decanoylphorbol-13-acetatepromotion or by
repeated ultraviolet radiation exposures. The
susceptibility to the development of SCC was
proportional to the level of expression of the
PKC-€ transgene. The authors reported that
PKC-€ FVB/N transgenic mice (line 215) that
overexpress in epidermis 18-fold PKC-€ prote-
in more than their wild-type littermates spon-
taneously develop a myeloproliferative- like
disease (MPD) in 100% of PKC-¢ transgenic
micel**,

Consistent with authors previous report, by
6 months of age, PKC-¢ transgenic mice exhi-
bited extreme hyperkeratosis, alopecia, sup-
purative dermatitis, and development of sca-
les most remarkable over the tail base, ears,
face, and the dorsal skin. Transgenic mice
(overexpressing PKCe protein) revealed that
PKCe was not expressed in the tumor itself;
however, the uninvolved tissue surrounding
the SCC exhibited intense PKCe expression.
Also, human SCC, similarly to mouse SCC, do
not expressed PKCe in the tumour, while sur-
rounding uninvolved epidermis showed high
PKCe expression. PKCe expression could be
used as a marker for increased susceptablility
for metastazis®*®*#*!, SCC developed in PKCe
transgenic mice is metastatic and originates
from the hair follicle™. Thus, the interersting
question is why UVB exposure do not induce
BCC development in UVR-induced carcinoge-
nesis? — because mice do not develop BCC. At
6 months of age the PKC-¢ transgenic mice
showed marked hepatosplenomegaly. Both
the liver and spleen weights varied from two
to six times larger from their control wild-type
littermates at 6 months of age™®.

Benign neoplastic keratinocytes express
significantly reduced levels of PKCC transcripts
in comparison to normal keratinocytes, tho-
ugh no correlation was found between expre-
ssion levels and ras activation in the tumori-
genic cell lines. Nevertheless, down-regulation
of PKCC may contribute to skin tumorigenesis
by releasing constraints on Akt/PKB activity,

proceeding during skin tumor promotion and
progression. Analysis of staining intensity
reveals that the expression of both total and
activated PKCC increased significantly from
normal to malignant tissue. In addition, only
samples from malignant tumors showed
membranous staining of phosphorylated
PKCC, implicating its involvement in receptor
signaling. Inhibition of PKC{, but not other
PKC isoforms, blocks EGF-stimulated MAPK
(ERK) activation, DNA synthesis and prolifera-
tion in normal keratinocytes, and the majority
of head and neck cell lines”>'*,

Protein kinase C (PKC) C has been implica-
ted as a mediator of epidermal growth factor
(EGF) receptor (EGFR) signaling in certain cell
types. Because EGFR is ubiquitously expre-
ssed in squamous cell carcinoma of the head
and neck (SCCHN) and plays a key role in
tumor progression, the authors determined
whether PKCC is required for tumor cell proli-
feration and viability. Examination of total and
phosphorylated PKCC expression in normal
oral mucosa, dysplasia, and carcinoma as well
as SCCHN tumor cell lines revealed a signifi-
cant increase in activated PKCC expression
from normal to malignant tissue. PKCC activity
is required for EGF-induced extracellular sig-
nalregulated kinase (ERK) activation in both
normal human adult epidermal keratinocytes
and five of seven SCCHN cell lines. SCCHN
cells express constitutively activated EGFR
family receptors, and inhibition of either EGFR
or mitogen-activated protein kinase (MAPK)
activity suppressed DNA synthesis. Consistent
with this observation, inhibition of PKCC using
either kinase-dead PKC( mutant or peptide
inhibitor suppressed autocrine and EGF-indu-
ced DNA synthesis. Finally, PKCC inhibition
enhanced the effects of both MAPK/ERK kina-
se (U0126) and broad spectrum PKC inhibitor
(chelerythrine chloride) and decreased cell
proliferation in SCCHN cell lines. The results
indicate that (a) PKCC is associated with
SCCHN progression, (b) PKCC mediates EGF-
stimulated MAPK activation in keratinocytes
and SCCHN cell lines, (c) PKCZ mediates EGFR
and MAPK-dependent proliferation in SCCHN
cell lines; and (d) PKCC inhibitors function
additively with other inhibitors that target
similar or complementary signaling pathways.
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In particular, inhibition of PKCC in SCCHN cells
potentiates the action of MEK and PKC inhibi-
tors. Because U0126 blocks MEK activation of
MAPK, whereas PKCC inhibits Raf kinase acti-
vation (2), the two inhibitors act at different
steps along the pathway but seem to be addi-
tivel®s,

Baso-Cellular Carcinoma (BCC)

Mukhopadhyay and colleagues generated a
mouse strain, which expresses physiological
levels of an activated KRas (KRas®*) allele
along the midline epidermis and hair follicles
(Msx2-cre; Kras®®). The single KRas®* allele
induces proliferation in the basal keratinocy-
tes, sebaceous gland and ORS, manifested in
redundant skin folds, progressive hair loss,
and spontaneous papillomas arising mainly on
non-hair-bearing areas. While Kras activation
has a marked effect on the hair follicles, chan-
ges in downstream RAS/MAPK effectors were
minor and only transcriptional changes, but
no effects on cell signaling were observed.
Surprisingly, even these small changes led to
reduced levels of Sonic hedgehog (Shh),
which controls hair follicle morphogenesis in
embryonic skin and telogen-anagen transition
in postnatal skin. In line with this, Shh blocka-
de results in the arrest of hair follicle morpho-
genesis or deregulates telogen-anagen transi-
tion. Thus, the reported phenotypes of Ras
gain-of-function mutations might partially
result from decreased Hedgehog pathway
activity™,

In mammalian 293T cells (human kidney
embryonic), coexpression of constitutively
active PKCa reduced the activity of Glil in a
dose-dependent manner, whereas constituti-
vely active PKCd increased the activity of Glil,
although this required higher expression
levels. Regulation of mutant Gli1 protein loca-
lized exclusively to the nucleus was similar to
that of the wild-type protein, indicating that
nuclear-cytoplasmic shuttling is not a deter-
minant of Glil control by either PKC isoform.
Furthermore, PKC regulation of Glil did not
involve activation of mitogen-activated protein
kinase signaling. Finally, Neill GW et al. show
that exogenous Glil does not alter the expre-
ssion of PKCa in human primary keratinocy-
tes, suggesting that loss of this isoform in BCC

is not via Hedgehog signaling. As BCCs have
been proposed to originate from the ORS
(outer root sheath), loss of PKCa expression
may be relevant to tumor formation; this may,
in part, be because of the predicted increase
in Glil transcriptional activity!**.

PKCn is not detected in basal cell epithelio-
ma (Basal Cell Carcinoma)”®, we could not
find data concerning PKCe and PKCC expressi-
on in BCC. If we concider that there are data
for PKCi expression, not expressed in normal
keratinocytes, probably PKCC is not expresed
of in this cancer, as its telomeric position could
lead to loss of gene!'*! as a result of aneuploi-
dity observed in BCC (Table 2).

PKCi has previously been demonstrated in
epithelial cells to interact with the polarity pro-
tein Par6 leading to normal mitotic spindle
alignment, normal cell polarity and Racl acti-
vation to support transformed growth. In
rhabdomyosarcoma primary cells, ATM inhi-
bits PKCi-Par6 binding and Racl activation
leading to an increase in cells in G2 phase of
the cell cycle. Aside from its interaction with
polarity proteins, a further role for PKCi as an
oncogenic kinase via cell intrinsic Hedgehog
(HH) signalling has emerged. This additional
role was identified from a proteomic screen of
basal cell carcinoma (BCC) cells where PKCi
was revealed as an interacting partner to mis-
sing-in-metastasis (MIM), a scaffold protein
necessary for Hedgehog signalling. PKCi was
found to directly bind to and phosphorylate
GLI1, the major transcription factor of the HH
pathway, at residues within its zinc finger DNA
binding region. This trigger transcription of
GLI1 dependent genes, among which is
Snail**!, one the six (Snail (Snail), Slug
(Snai2), Twist, ZEB1/ZEB2 and E47%%) tran-
scriptional factors activating EMTransition
(characterized with expression of mesenchy-
mal cell markers - low E-Cadherin and high
Vimentin, Fibronectin®!, neurothrophinrecep-
tor B (TrkB)/BNDF (tyrosine kinase receptor,
acting through AKT - invasion and migration
of HNSCC) - increased Twist and N-Cadherin,
CD44v6!**), When these residues were muta-
ted to non-phosphorylatable alanines (S243A
and T304A) there was decreased DNA binding
detected by chromatin immunoprecipitation
(ChIP) and thus PKCi would appear to phosp-
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horylate GLI1 to potentiate transcription of HH
signalling components. As PKCli is itself a GLI1
target gene, this sets up a positive feedback
system that can amplify HH signalling inde-
pendent of upstream inputs (Smoothened
(SMO) and Suppressor of Fused (SuFu) muta-
tions, activating®*!and inactivating (missen-
se)'*  respectively) and lead to tumour
growth. Of course this is a BCC model, but HH
signalling may be activated by a number of
genomic aberrations in rhabdomyosarcomas.
In fact both BCCs and rhabdomyosarcoma are
found in transgenic mice with germline muta-
tions of the tumour suppressor gene Patched1
(PTCH) which leads to the activation of HH
signalling. In humans, these mutations of
PTCH, a gene located on chromosome 9g22.3,
causes Gorlin Syndrome, a condition that in
addition to BCC and RMS predisposes to ova-
rian fibromas, meningiomas and medulloblas-
toma**!, Additionaly, it is thought that Snail is
not only implicated in the early onset of the
tumours but also contributes to invasiveness,
as has been observed in a subset of human
BCCs. In all panel of basal cell carcinoma
(BCC) samples examined, 16.6% of them
were Snail-positive. However, Snail expressi-
on was evident only at invasive fronts, where
cells seem to undergo EMT"*!, The main fun-
ction of Snail is inhibition of E-cadherin expre-
ssion, B-catenin transcriptional activation and
EMT induction™®?, The rest functions are
summarized in Table 4%,

Although BCC are with basal origin, EGFR is
expressed at a significantly higher level in SCC
than in BCC**, EGFR activity maintains proli-
feration levels of the basal layer and its inhibi-
tion causes differentiation of the keratinocytes
and induction of suprabasal markers K1 and
K10, By immunohistochemical analysis of a
panel of 20 human BCC using a clinically
approved diagnostic anti-EGFR antibody,
Schnidar H et al. can show that all BCC tested
expressed EGFR. Five BCCs showed EGFR
expression at levels slightly lower than normal
skin, eight tumors gave signals comparable
with normal skin, and seven tumors showed
higher EGFR levels than normal skin. This was
partially confirmed by gPCR analysis of EGFR
MRNA expression in BCC samples compared
with normal human keratinocyts, or N/TERT-1

keratinocytes. Similarly, Ptch _/_ (ASZ001)
and Ptch _/ ; p53_/ (BSZ2, CSZ1) mouse
BCC cell lines express elevated levels of EGFR
mRNA when compared with Ptch+/+ kerati-
nocytes. In agreement with the mRNA expre-
ssion data, all BCC cell lines express signifi-
cant levels of total and activated tyrosine - p-
EGFR™, Additionally, ERK1/2 is one of the
major kinases lying downstream of EGFR and
transdusing EGFR signal into the cells. Only
5/12 (48%) BCC examined stained positive
for pERK more than in normal skin, in compa-
rision with 100% positivity of ¢SCC
(N=11)"4, Schnidar H et al. have previously
shown that activated ERK is not highly expre-
ssed throughout the entire tumor mass of
BCC, although it can be readily detected in
small subregions of the tumors, such as the
peripheral palisading cells with high prolifera-
tive activity, as well as in infiltrating cells. The
authors speculate that the synergistic interac-
tion of EGFR/MEK/ERK and GLI act in distinct
subpopulations of BCC cells is associated with
tumor growth and a more aggressive pheno-
type““].

Basal cell carcinoma (BCC) of the skin is a
highly compact, non-metastatic epithelial
tumour type that may arise from the aberrant
propagation of epidermal or progenitor stem
cell (SC) populations. Increased expression of
GLI1 is a common and erly feature of BCC,
increased also in TE"**! and is linked to the
induction of epidermal SC markers in immor-
talized N/Tert-1 keratinocytes. GLI1 over-
expression is linked to additional SC characte-
ristics in N/Tert-1 cells including reduced epi-
dermal growth factor receptor (EGFR) expre-
ssion and compact colony formation that is
associated with repressed extracellular signal-
regulated kinase (ERK) activity. Finally, ERK
activity was predominantly negative in 13/14
BCCs (superficial/nodular), indicating that
GLI1 does not routinely co-operate with ERK
to induce the formation of this common skin
tumour®™, On the other hand, a negative
effect of GLI1 on EGFR and ERK activation can
be observed in keratinocytes when cultured
under conditions that allow induction of epi-
dermal stem cell markers by GLI1, further
underlining the context-dependent regulation
of GLI protein activity!™!. As determined by
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Snail messenger RNA and E-cadherin protein
expression this is not associated with epitheli-
al-mesenchymal transition (EMT), and GLI1
actually represses induction of the EMT mar-
ker vimentin in EGF-stimulated cells. GLI1
opposes EGFR signalling to maintain the epit-
helial phenotype?. However this is not the
exact model for studing BCCs, since N/Tert-1
keratinocytes possess mutation in p16INK4A,
which is not typical for BCCs!**64731],

Analysis of BCC (basal cell carcinoma) lesi-
ons of Ristich et al. showed increased expre-
ssion of PKD1 (PKCu) when compared with
normal epidermis, but not in SCC lesions
(squamous cell carcinoma). For BCCs samples
in which comparison was possible, the tumo-
urs exhibited elevated PKD immunoreactivity
relative to the basal layer of the normal epi-
dermis. This result suggests that BCCs pos-
sess greater amounts of PKD than normal
basal keratinocytes. So as the authors wrote,
the question remain: are the enhanced PKD1
levels in BCCs are simply a marker of their
basal origin or does this elevated PKD1 contri-
butes to the pathogenesis of BCCs!**®!, Answer
of this question will be received when we
study PKD1 expression in precancer (pre-
BCC) lesions like AK and TE. Thus, another
curently adequate question, received its
answer, lack of PKD1 expression in SCCs des-
pite increase expression of EGFR (increased
NF-kB and c-Myc”!, PKD1 inducers), is a con-
sequense of PKD1 gene downregulation, as a
result of combination of genetic and epigene-
tic alterations, connected with the progression
of precancer to cancer* #3171 An analysis of
530 HNSCC tumors from the TCGA via
cBioPortal demonstrated low levels of DNA
methylation on PRKD1 gene. Further analysis
indicated 13% cases (67 out of 530 cases) of
PKD1 had loss of heterozygosity (LOH), while
only three cases (< 1%) of PKD1 showed
homozygous deletion”.

Surprisingly, BCC do not express the callas-
sical and novel PKC isoforms - @, 9, n, € (and
¢), which could activate PKCu/PKD1, upregu-
lated in BCC. Thus, the only PKC mediators of
EGFR signaling in BCC are PKD members, if
PKD2 and PKD3 are expressed in BCC - there
is no data (see'). IL-1- and oncostatin M
(OSM)-induced phosphorylation of protein

kinase D (PKD) in human chondrocytes is
strongly associated with signalling via the aty-
pical PKCi isoform. Consequently, PRKD3
silencing significantly reduced the expression
of MMP1/13, as well as reduce serine phosp-
horylation STAT3 and all three MAPK groups.
Reduction AP-1 genes FOS and JUN, critical
for the induction of many MMPs including
MMP1/13. ATF3 (AP-1 factor activating tran-
scription factor 3) was also reduced concomi-
tant with the observed reduction in MMP13
expressiont*o!,

Major oncogenic drivers of lung adenocar-
cinoma (LADC) include activating mutations in
epidermal growth factor receptor (EGFR),
chromosomal translocations that generate
oncogenic EML4-ALK fusions, and activating
mutations in KRAS. PKCi is overexpressed in
KRAS LADC and PKCi expression predicts poor
outcome. Genetic silencing of PRKCI inhibits
transformed growth and invasion of KRAS
LADC cells in vitro, and tumor development in
vivo. Furthermore, lung-specific genetic dis-
ruption of Prkci in the LSL-Kras®?® mouse
LADC model blocks tumor initiation by inhibi-
ting clonal expansion of putative lung cancer
stem cells. A synthetic lethality screen identi-
fied a small molecule oncrasin that selectively
inhibits oncogenic KRAS LADC in a PKCi-
dependent manner. These studies establish
PRKCI as a critical oncogenic effector of KRAS
in LADC. Functional characterization of LADC
TICs revealed a requirement for NOTCH!7,

Tumor necrosis factor a (TNF-a), doxorubi-
cin and other genotoxic chemotherapeutic
agents also activate PKD1, but the role of PKC
in these signaling pathways is unknown[172]
(see- PKD1 activation). Whereas a PKD
mutant with Ser744 and Ser748 altered to
alanine was resistant to activation in response
to cell stimulation, mutation of both sites to
glutamic acid residues (to mimic phosphoryla-
tion) generated a constitutively active
PKD[171,7]'

Src family kinases (SFKs) play an impor-
tant role in cancer proliferation, survival, moti-
lity, invasiveness, metastasis, and angiogene-
sis. Among the SFKs, c-Src and c-Yes are par-
ticularly over-expressed or hyper-activated in
many human epithelial cancers. Western blot-
ting and immunohistochemical staining sho-
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Table 1: Role of different PKC isotypes in Head and Neck Cancer (explanations in the text;
transcriptional regulation of PKCs in: 2™ effects on focal adhesion (FA) and WNT/B-catenin

in: (2),
PKC BCCs and SCCs References
1soforms
PKCo | Ras- v-ras oncogene is attributed to increased activity of PKCo. | Cataisson C et al., 2003/
transformed | and activation of AP-1 transcription factors (DAG).
Ras gain-of-function mutations might partially result from | DomaE et al., 20131
decreased Hedgehog pathway activity.
SCC Failure to regulate PKCa in SCC4 may underlie at least | Denning MF, 2004
part of the failure of calcium to promote differentiation in | Yang LC e al, 20030
these cells. Hara Het al, 2005
PKCo lmockout mice - impairment of epidermal | Bollag W, 2009
hyperplasia in response to tumor promoter application, but | Cataisson C et ai., 2003
an increased sensitivity to tumor formation, probably
because of the induced inflammation.
BSS PKCu is absent in basal cell carcinomas. Neill GW et al., 2003
It reduces the activity of the Glil transcription factor in the
Sonic hedzehog siznaling pathway (activated in BCCs).
PKC & Ras- Following ras transformation and in response to various | Denning MF, 200477
transformed | growth factors such as TGFa and EGF - PKCé is | Breitlreutz D et al,
deactivated by tyrosine phosphorylation (inactivated), | 2007
linked to a reduced differentiated phenotype. Yadav Vet al, 201007
ras transformation — PKCS 15 down-regulated (at both
protein and mRNA levels) or inactivated. In TPA | D'Costa AM ef dl,
stimulated murine or UV iradiated transformed human | 20064
keratinocytes, induction of PKC4 tyrosine phosphorylation | Pestana Aetal 20171
has been also correlated with increased activity.
Apparently, PKCo can be diferentially phosphorylated at
several distinct tyrosine residues having opposing effects
on its activity and the physiological outcome.
ScC PKC3 transgemic mice are resistant to chemical | Denning MF, 20041
carcinogenesls despite enhanced Induction of the
proliferation marker omithine decarboxylase - a role in | Zhang D eral, 2017171
tumor suppression. Teicher B, 2006
PKC-§ played a protective role in SCC partly by down- | D'Costa  AM et dl,
regulating pé3 (decreasing CSCs in SCC) and induces | 2006
apoptosis. "adav Vet al, 201007
Human SCCs with low PKC-6 had evidence of Ras
pathway activation.
Lost m SCCs, m ras-transformed keratinocytes via a
TGFo/EGER autocrine loop.
BCC Not expressed in BCCs. Neill GW et al., 2003/
Constitutively active PKCS increased the activity of Glil.
PKCn | Ras- As m SP-1 cells, PKC-n mn v-Ha-ras keratinocytes was | Dlugosz AA et al, 19921
transformed | responsive to extracellular Ca', with a four-fold increase
In transcript abundance in 0.12 mM Ca*' medium relative
to 0.05 mM Ca’' medium (see below).
PMDs SP-1 but not 308 cells (benign neoplastic keratinocyte cell | Dlugosz AA et al, 1992
lines) exhibited a sevenfold increase in PKC-n mRNA
when cultured in medium with 1.4 mM Ca’', without
change in expression in NHK.
SCC Loss of PKC 7 increases tumor incidence in the | Denning MF, 2004
DMBA/TPA chemical carcinogenesis protocol (much | Breitkreutz D et al,
higher sensitivity to carcinogenesis), indicating PKC n | 2007
also has a role in tumor suppression. Kashiwazi M e daf,
PKC-n gene expression is suppressed in human SCCs 20027
(reduced an average of 90%). probably 11a transcription

Bulgarian medicine vol. 11 N° 2/2021)




repression.
Stained in keratotic calls around homy pearls.

Yadav V erdl., 20104

BCC

Not detected in basal cell epithelioma (Basal Cell

Carcmoma).

Kashivagi M
20021

a al,

PEC:=

transformed

In ras transformed keratinocytes, PKCs transcniption

Brelqeutz D et 4,
200717

PMDs

DMBA and that mutiated keratinocytes harbormg Ha-ras
mutations require Stat3 for proliferation and clonal
expansion during tumor promotion with TPA — stimulation
of e-Mve.

Macias E st al, 20130

scc

Over-exprezsion promotas the formation of highhy
metastatic squamous cell caremomas.

PKCs associate and phosphorylate Stat3 on Ser 727.

PECs depletion prevented Stat3Ser727 phosphorylation,
Stat3 DNA binding, and transcriptional activity,
constitutively activated In mouse and human SCC,
comnacted with invasion PKCs overexpressinz mice was
sensitized to UV radiation mduced SCC formation - the
papilloma-mdependent carcinomas (SCC) ansing from the
hair follicle and having increased metastatic potential.
Development of SCC seems to be associated with PKCs-
mediated induction of TNFa cytokane.

apd developing of a2 myeloprolferative-like dizeaze
(MPD) in 100% of PKC-= transgenic mice.

Human SCC, smmlarly to mouse SCC, do not expressed
PECs mn the tumour, while sunounding ummvohied
epidernis showed high PECs expression.

Could be used as a marker for increased susceptablility for
metastazis and Jor targeted in SCC.

Denning MF, 20041
Breitkgeutz D e al,
200717

Teicher B, 2006'-”"_ )
Singh A et al., 2013
Wheeler DL sz al , 20051
Aziz MH sz al, 2007
Aziz MH ez al, 2010

[63,50.55, 116, 1L T, LIR119)

BCC

There 1ano data.

Price (PKCs gene) 1s mduced by GLI;

STATS3 is expresses m BCC, but in order to be activated
STAT haz to be_Ebospl:Sx)'hted on T}'rmi by JAK (IL-6) or
SRC and Ser™ by PKCs (PKC{“", necezsary for
maximal Stat3 transeriptional activity! '3,
Phosphorylation of STAT3 at Tyr705 regulates NMP-9
production in epithelial ovarian cancer.

Louro ID &z al., 2002
Singh A eral 20131
Aziz MH et al,, 20071 |
20101

JiaZH etal., 20171

PKCY

tranzformed

The level of PKC-{ transenpts was simular m nommal and
v-Ha-ras keratinocytes, indicating that reduction of this
mRNA m both 308 and 3P-1 cells was not a direct result
of ras activation (sea balow).

Dlugosz AA eral., 19927
Bretlgeutz D et al,
20071

PMDs

Increaszed siznificantly in psonasis.

PEC- transcripts in bemign neoplastic keratinocyte cell
lines, 308 and SP-1, was reduced by 74-89% when
compared with normal keratinocytes.

Benign neoplastic lesions - reduced levels of PKCZ;
releasing constraints on AktPKB activity, procesding
durinz skin tumor promotion and prosression.

Zhao Y ez al., 2008
Dlugosz AA eral., 19921

Breiqeutz D & al,
200717

scc

Increased in squamous cell carcinoma and downregulation
of PKC could mhibit cancer cell DNA synthesis and
proliferation trouzh dowmregulation of,.  EGER-ERK1?2
actrvaty, similarly to their imhibitors.

PECI 1= also crucial for macrophagze activation and
expreszion of adhesion molecule ICAM-1, and
metalloproteaze-9 (MME-9).

Cohen EE eral,, 200671

Zhao Y et al, 20087
Ivanova PV and Maneva
AL 20187

BCC

There iz no data. If we concider that there ara data for
PECt expression, not expressed in normal keratmocytes,
probably lack of expression (telomeric possition).
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PKCt

Not expreszed in normal human keratinecytes; PADs and
SCC.
Sre can activate PKC)/L

Denning MF, 2004'7
Mackay HIJ, Twelves CJ,
2007

BCC

Interacting partner to missing-in-metastasis (AVIN{); a
scaffold protein necezzary for Hedgehog signalling;

PKCt was found to directly bind to, phosphorvlate and
activates GLI1, the major transcription factor of the HH
pathway (expressad in BCC), induceced by positive
feedback mechanizm PKCt and Snail expression.

Targeted kinase in the treatment of BCC.

Martin-Liberal J et al,
20141
Atwood CX e dal,
20131

PKCw/
PKD1

tranzformed

Topical application of TPA (A) or DMBA (B) over 12 h,
according (DMBA)-initiated and 12-0-
tetradecanoylphorbol-13-acetate  (TPA)-promoted  skin
tumongenazis in ICR mice, greatly increased the proten
levels of PKDI and CD34 (stem cell marker, Snail-
dependent induction).

PKD1 blocks EMT (Snail — Serll) and cell migration
QA\Ps; SSHIL (Slingshot 1L - inactivation) and PAK4
(p21-activated kinase 4 - activation), with a net effect of
inhibiting cofilin; filopodia formation and length through
phosphorylation of VASP (Enabled/Vascdilator-stimulated
phosphoprotem); focal adhesion dynamics by targeting
PIP3K1y (phosphatidylinositol-4-phosphate a
S-kinase type-lv Ser'™) and VASP and B-catenin! ™’
inhibition of MTAI (metastasis-assoctated protein 1) via
polyubiquitin-dependent  proteozomal degradation in
prostate cancer !

Chiou YS eral., 2013

Durand N et al,, 2016

Ivanova P, Maneva A,
2018 7 a

Storz P, 201817

Ganju A et al, 2016

PADs

Upon wounding however, PKD1-deficient mice exhibited
delayed wound re-epithelialization cormrelated with a
reduced proliferation and migration of keratinocytes at the
wound edge. In addition, the hyperplastic and
inflammatory responszes to topical phorbol ester wers
significantly suppressed suggesting mvolvement of PKD1
In tumor promotion (and inflammation). Consistently,
when subjectad to two-stage chemical skin carcinogenesis
protocol, PKDI1-deficient mice were resistant to papilloma
formation when comparad to control littermates.

Topical application of TPA (A) or DMBA (B) over 12 b,
according (DMBA)-inmttiated and 12-0-
tetradecanoylphorbol-13-acetate  (TPA)-promoted  skin
tumonigenazis in ICR mice, greatly increased the protein
levels of PKDI1 and CD34 (stem cell marker), decreazed
ERK1/72, mereased e-Mye, Cyelin B1/CDKI1 complexes
and Cde23A. Pretreatment with AcEGCG (peracatylated
EGCQG), Jead to the activation of ERK (increased p-ERK) ,
the degradation of Cde23A and the inhibition of cyelin
B1/CDKI1 complex assembly; these effects cause G2M
phase amrest and block mitotic progreszsion. Pretreatment
with AcEGCG at a doze of 1 or 5 pM rezulted al:o ina
decreaze in the levels of phosphorylated JNK12, p38 and
PISK/ Akt compared with the levels m DMBATPA-
mediated tumors (decreazed p-ERK1/2 increased, p-PI3K,
p-JNK1:2, p-p38 and increased levels of p33, p21 and c-
Myc). The authors al:o observed that the DNIBA/'TPA
stimulation of NF-xB, CVEBP: and CREB-DNA-binding
activity was attenuated by pretreatment with AcEGCG in a
doze-dependent manner, which transenibe promflammatory
and proproliferative genes, mecluding INOS (inducible
nitric oxide synthasze), COX-2 (cyclooxygenaze-2), ODC
(omithine oxylaza 3 < oy

Rashel M eral, 2014

Chiou YS et al., 2013
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growth factor).

When subjectad to two-stage chemical skin carcinogenesis
protocol, PKD1-deficient mice were rexistant to papilloma
formation when comparad to control littermates

Increased expression in psonasis;

In hTert keratinocytas, also called NiTert-1 or N-hTERT
keratmocytes, near 9 fold merease of PRKDImRNA,
increase also of PKD1 protem.

We expected increased expression m other PMDs,
comnected with activation of inflammatory processes.

Rashel M eral, 2014
Ristich V ez al., 2006/

Tvanova P er al, 2008,

Arch Deym R’

Ivanova P e al, 2007,
CRABS )

Ivanova PV and Maneva
AT 20181

Tvanova PV and Maneva
EESJ. 2020, subm!’!

scC

Down-regulated in m 87% m HNSCC, as compared to the
normal and adjacent normal tissuss,

Low levals of DNA methylation (combination of genetic
and epigenetic alterations), contrary to prostate, breast
gastric, and colon cancers. Further anahysis indicated 13%
cases (67 out of 330 cases) of PKDI] had lozs of
heterozygosity (LOH), while only thres cases (<1%) of
PKD]1 showed homozygous deletion.

Increased PKDI] expression after Doxycyclin treatment,
not influencing proliferation and motility of HNSCC. Dox-
treated PEDIl-cl (pomtive PKDI clones) mice also
showed elevated p-EKR1/2 and reduced IxBe, indicative
of the activation of the MEK/ERKL?2 and the NF-xB
signaling pathways. In contrast, the PI3K/Akt sizmaling
pathway was not affected since p-Akt level was not
altered. Accordingly, IHC staining showed increased cell
proliferation (Ki67) m tumor explants of the Dox-treated
PKDl-cl group az compared with the controls Thus,
overexprezsion of PKDI1 promoted the growth of HNSCC
tumor xenografts.

PKED] may be a potential target for microenvironment-
directed tumor biotherapy. Chen J ef al found that hypoxia
not only mduced the expression of HIF-le. but also
induced the expression and activation of PKDI in the same
SCC23 cells. Knock-down of PKDI decreased the growth,
as well as the expression of HIF-le, glucose uptake,
lactate production and glycolytic enzyme (GLUT-1 and
LDHA) expression, as well as reduced the phosphorylation
of p38 MAPK, while the percentage of apoptotic SCC23
cells was increased. They found that PKDI 1z associated
with the activation of p38 MAPK signaling and the
actrvation of p38 MAPK signaling is necessary for HIF-la
accumulation and nuelaar translocation.

PEDI 15 a potential therapeutic target for oral :quamous
carcinoma, knock-down of which mnhibit the growth and
promote the apoptosis of SCC-23 cells via downregulating
Bel-2 expression and donnregulation of the expression of
P-zp (unspecific multidrug resistance).

High PRED] mRNA expression as a single marker and
pozitive hmph node stams, independently predicted for
unfavorable diseasefree survival (DFS), clinicopathological
factors required to accurately identify patients at high risk for
recurrence in operable lanmeeal cancer.

Ristich V et al, 2006 !
Lavalle CR a d,
20101

Zhang L eral., 20187

Zhang L eral, 2018

ChenJ eral, 2018

Wang IN sz al, 20164

Fountzilas E e af, 201317

BCC

Increazad expression in human BCCs
PED] phosphorylates Snail on Serll, binding 14-3-3c,
and translocates form nucleous to cvtosol, becoming

Ristich V' et al, 2006/
Ivanova P and Maneva
NE
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transcriptioanally mactive — inhabit EN{T.

Early 14-3-3¢ mutations (bypemmethylations), leading to
increased nuclear Srail. Nonphosphorylated Snail is a
more effective repressor for E-cadherin expression and
inducer for EMT Y,

Lanova P and Maneva
.Aljl]

DuCetal., 2010"*" .
Ivanova P ez al., 2021

Other HNC

73%  of PLGAs (Pohymorphous low-grade
adenocarcmoma) posses specific hotspot mutation,
resuling in an E710D amino acid substitution
(.Glu710Asp), resulting in increased kinase activity
(activating mutation), but expression of the mutant protein
reduced cellular migration (reduces mvazion). Consistent
with these findings, the presence of the PRKDI hotspot
mutation was significantly associated with metastasis-free
survival.

High PRKD] mRNA expression as a single marker (HR
2.00, 93% CI 1.28-3.14, Wald’s p = 0.002) and positive
lymph node status (HR 4.00, 93% CI 2.22-7.37, Wald's p
0.001) independently predicted for unfavorable diseasefres
sunival (DFS), clinicopathological factors required to
accurately identify patients at high nisk for recurrence
operable laryngeal cancer.

In melanoma cells that express high lavels of E-cadherin
but very low levels of N-cadhenn PKDI] expression is
very faint. In metastatic melanoma cells mcreased PKDI
expreazion significantly correlated with the mesenchymal
features of the melanoma cell lines used, associated with
E-cadherin  negativeN-cadhenin  positive  phenotype
(cadherin  swatch) and high metastatic potential
(anchorage-independent growth and migration).

Weinreb [ 62 al., 2014

Fountzmlas E e dl,
20131

Mexmuf-l.mbi M et al,
20171

PKD2

transformed

There 13 no data.
PKD?2 and PKD3 tend to dnve EMT and cell migration.

SCC

Durand N ¢r al,, 2016"*)

PKD2 mRNA was upregulated in seven out of ten tumors
vz, normal in patient-paired HNSCC tissue specimens. It is
possible that PKD2 plays a predominant role m the
growth, survival, and motility of HNSCC cells, and theze
functions have compensated the lozs of PKD] in tumors.

PKD?2 and PKD3 promoted the activity of uPA and MMP-
9 iIn prostate cancer (MNP-7 and MAP-9 in pancreatic
cancer).

Zhang L et al., 20187

ZouZ etal., 20127

BCC

There i1s no data.

PKD3

transformed

SCC

There 1s no data.

PKD3 was nunimally expressed in the control and m
almost all HNSCC cell limes examined (inereased PKD2 or
PKD3 expression in tumer vs. normal tissue).

PKD?2 and PKD3 promoted the activity of uPA and NMP-
9 in prostate cancer (MNP-7 and MNP-9 in pancreatic
cancer).

PKD?2 and PKD3 tend to dnve EMT and cell migration.

Durand N et al,, 2016"*)

Zhang L et al., 2018

ZouZ et al., 201247

BCC

There 1s no data.
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Table 2: Expression of different PKC isotypes in inflammation, PMDs, papillomas, Bowens’
Diseases (BD), Actinic Keratosis (AK), Trichoepithelioma (TE-we could not find data), and skin

Head and Neck Cancer - SCC and BCC.

[ PKC [ 15 T e £ 1 [-u@ExDD |
isoforms
inflammation | + s / + N -7
PMD (ras /-1 e e l - T (psariasis)
transformed)
papillomas LT i) o) ] ) T
BD (SCC ? - (loss)™ ? ? ? ? + (mRNA
in situ) 1+063)
SCC + (mut. in C1) Li-(ras s + (-ti+str) +1 . -(+)
failure of Ca>+ | transformation) Ll i (mR?‘_\
to promote T1-+1630)
differentiation
AK ? + ? E ? ? + (mRNA
)
BCC ? - O EG
(Jansen AP
etal, 2001
(125], [65,169]
)

/ without alterations in expression; | decreased expression; 1 increased expression; + expressed; - absent (loss); ? There is no data

wed that c-Src was expressed in all malignant
skin tumors, but not in normal skin, while c-
Yes was expressed in malignant melanoma
(MM) and squamous cell carcinoma (SCC),
but not in basal cell carcinoma (BCC) and nor-
mal skin®®, Arun et al. have detected increa-
sed c-Abl, SRC - induced PKD1 activity in
mouse keratinocytes after UVB exposure, the
main pathogenetic cause for the development
of BCCH*#1773121 - Additianally, Montagner A et
al. unveil a cascade of events involving pero-
xisome proliferator-activated receptor (PPAR)
B/d and the oncogene Src, which promotes
the development of ultraviolet (UV)-induced
skin cancer in mice. UV-induced PPARB/d acti-
vity, which directly stimulated Src expression,
increased Src kinase activity and enhanced
the EGFR/Erk1/2 signalling pathway, resulting
in increased epithelial-to-mesenchymal transi-
tion (EMT) marker expression. Consistent with
these observations, PPARB/d-null mice deve-
loped fewer and smaller skin tumours, and a
PPARB/d antagonist prevented UV-dependent
Src stimulation. Furthermore, the expression
of PPARB/d positively correlated with the
expression of SRC and EMT markers in human
skin squamous cell carcinoma (SCC), and cri-
tically, linear models applied to several human
epithelial cancers revealed an interaction bet-
ween PPARB/® and SRC and TGFpB1 transcrip-

tional levels. Taken together, these observati-
ons motivate the future evaluation of PPARB/d
modulators to attenuate the development of
several epithelial cancers!'’®.

Finally, several other signaling pathways
are presumably involved in BCC tumorigene-
sis. Mutations of the tumor suppressor gene
p53 have been shown in 40% of sporadic BCC
and were correlated with aggressive behavior.
P53 mutations are present in approximately
56% of all types of BCCs, also frequent in
SCCs, mutated in 79% of the head and neck
cancers and overexpressed in 47% of precan-
cerous lesions®®, About 71% of the p53 muta-
tions detected in aggressive and nonaggressi-
ve BCCs and SCCs were UV signature mutati-
onsPY, In addition, loss of p53 has been
shown to accelerate tumorigenesis of BCC in
Ptch1+/— mice, likely through Glil activati-
on™*l, Another study showed dysregulation of
Ras in 100% and mutations in up to 50% of
BCCs®, PTEN might be the critical target for
UV-induced skin tumorigenesis. Deletion of
10923, where PTEN is located, was found to
be an infrequent event in human BCC?,
Mutations in HTERT promoter of hTert gene
(UV-signature) were detected recently in both
BCCs and SCCs, which could be used as a
marker for cancer transformation®®?4,
Additionally, mutations in 14-3-30 by early
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methylation was detected in 68.3% of BCCs
(early alterations in BCCs:®", not dected in
SCC[203,204,31,7]).

An schematic representation of deregulati-
ons of signalling pathways and transcription
factors in SCC (Table 2 in:®*") and melanoma
are given inThe Cancer Genome Atlas
Network, 2015.

Analysis connected with alterations especi-
ally of PKD1 during progression from inflam-
mation, through precancer to cancer were
recently published from us - reviews!>2»2>31,

by other authors®#8441647.1301 ‘and in other can-
Cers[205,206,163,49]

Protein Kinase C in Cancer

In cancer cells, PKC isozymes are involved
in cell proliferation, survival, invasion, migra-
tion, apoptosis, angiogenesis, and anticancer
drug resistance through their increased or
decreased participation in various cellular sig-
naling pathways. During cancer cell prolifera-
tion and survival; for example, PKC isozymes
stimulate survival or proliferation associated
signaling pathways, such as
Ras/Raf/MEK/ERK or PI3K/Akt (also known as
PKB)/mTOR pathways, but suppress the
expression of cancer suppressor-associated or
apoptotic signals such as caspase cascade or
Bax subfamily. However, the activation statu-
es of PKC isozymes and the downstream sig-
naling cascades can be affected by different
internal and external cellular conditions. This
is particularly true during short- or long-term
12-Otetradecanolyphorbol 13-acetate (TPA)
treatment, whereby short-term TPA treatment
increases PKC activation, but long-term treat-
ment downregulates PKC isozyme function
(review:7),

Through target protein phosphorylation,
PKC isozymes can directly or indirectly partici-
pate in diverse biological phenomena, such as
cell cycle regulation (e.g., MARCKS, p53, and
p21 (p21°* or p21*")), cell adhesion (e.g.,
adducins and integrins), DNA synthesis and
transcription (e.g., transcription factor C/EBP
and glycogen synthetase kinase 33 (GSK3p)),
cell motility (e.g., RhoA and integrins), apop-
tosis (e.g., Bad and Bcl-2), drug resistance
(e.g., P-glycoprotein (P-gp; also known
asMDR1 or ABCB1)), and cell growth and dif-

ferentiation (e.g., basic fibroblast growth fac-
tor (bFGF), epidermal growth factor receptor
(EGFR), v-raf-1 murine leukemia viral oncoge-
ne homolog 1 (Rafl), and H-Ras, ERK1/2)®""*
Additionally, PKC isozymes have been found
to regulate multiple cellular processes of direct
relevance to T cell development and function,
including differentiation, migration, survival,
apoptosis, endocytosis, and secretion/exocy-
tosis?®,

Furthermore, the expression patterns and
functions of PKC isozymes in cancer cells lar-
gely depend on the type of cancer being
investigated; however, the mechanism is not
clear. For example, PKCd acts as an antiapop-
totic regulator in chronic lymphocytic leuke-
mia (CLL) but as a proapoptotic regulator in
acute myeloid leukemia (AML). PKCa shows
proliferative functions in several types of can-
cer, but has antiproliferative functions in colon
cancer cells. Importantly, PKC isozymes that
are specifically overexpressed in certain types
of cancer can be used as diagnostic or thera-
peutic targets. Thus, understanding the role
and expression of individual PKC isozymes in
each type of cancer may help to elucidate
important cues for discovering novel drugs
and for developing diagnostic or therapeutic
tools. The PKC isozymes and their roles in
multiple types of cancer cells as summarized
in Table of review of*”,

Mutations in Protein Kinase C
in Head and Neck Cancer

Cancer-Associated Protein Kinase C
Mutations Reveal Kinase’s Role as Tumor
Suppressort”’! according the only in the field
published paper summarizing detected PKCs
mutations in different cancer types. We ext-
racted data and will comment several mutati-
ons detected in Head and Neck cancer.

Analysis of cancer types most frequently
harboring PKC mutations revealed that, altho-
ugh PKC isozymes are mutated across many
cancers, PKC mutations are enriched in certa-
in cancers. Namely, PKC isozymes are muta-
ted in 20%-25% of melanomas, colorectal
cancers, or lung squamous cell carcinomas,
but in <5% of ovarian cancers, glioblastoma,
or breast cancers. Additionally, nPKC isozymes
are most commonly mutated in gastrointesti-
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nal cancers (pancreatic, stomach, and colo-
rectal), which have a lower mutation burden
than melanomas and lung cancers, highligh-
ting their importance in this type of cancer.
The majority of PKC mutations are heterozy-
gous, with an allele frequency varying from
0.05 to 0.67 for the mutations characterized.
This indicates that PKC mutations can be trun-
cal events in regards to tumor heterogeneity
and exist in a majority of the cells within a
tumor or can be branchal events acquired
later in tumorigenesis as the tumor progres-
ses to a more aggressive stage. This is consis-
tent with PKC mutations being co-driver
events that enhance tumorigenesis mediated
by primary drivers!*?’.,

The authors analysis of 46 mutations pre-
sent within eight of the PKC genes revealed
that ~61% (28) of them were LOF and none
were activating. A lack of identification of acti-
vating mutations is not an artifact of authors
assays, as activating PKC mutations that
increase PKC affinity for DAG or decrease
autoinhibition are readily detectable (data not
shown). LOF mutations were identified within
cPKC (a, B, v), nPKC (9, €, n), and aPKC (Q)
isozymes and occurred within the C1, C2, and
kinase domains as well as the pseudosubstra-
te and C-terminal tail*#fore 481 Strikingly,
several LOF PKC mutations (e.g., PKCB A509V,
PKCy P524R, and PKCa W58L, H75Q, and
G257V) acted in a dominant-negative manner
by decreasing global endogenous PKC activi-
ty“”].

Antal CE et al. next evaluated 21 kinase
domain mutations, two of which were within
PKCd: D530G in colorectal cancer and P568A
in head and neck cancer. Asp530 functions as
an anchor for the kinase regulatory spine, a
highly conserved structural element of euka-
ryotic kinases; not surprisingly, the D530G
mutant was kinase dead and not primed by
phosphorylation. Mutation of the conserved
Pro568 to Ala also prevented a response to
natural agonist stimulation but maintained
some PDBu-stimulated activity, as a small pool
of this mutant was phosphorylatedt-Feure 3,

Strikingly, all three PKCn mutations exami-
ned (K591E, R596H, and G598V) altered its
subcellular localization by pre-localizing it at the
plasma membrane prior to stimulation [*27-fiaure 301,

However, despite constitutive membrane asso-
ciation, these mutants had reduced basal and
stimulated activity as read out by a phospho-
(Ser) PKC substrate antibody because they
were not processed by phosphorylation. The
authors have previously shown that unproces-
sed nPKC isozymes have exposed C1 domains
that induce constitutive membrane
associationt?,

The PKCe R162H pseudosubstrate mutati-
on showed reduced agonist-stimulated and
basal activity!**”,

LOF mutation that prevented processing of
the atypical PKCC was also found within the
APE motif (E421K), that is involved in subst-
rate binding and allosteric activation of kina-
ses™7,

From Figure 4(D) of Antal CE et al.,
2015""1 is obvious that the frequency of
mutations of PKC isoformes in Head and Neck
cancer is higher than of cancers with less than
<5% mutations in PKCs (of breast, ovaries,
prostate and glioblastoma), but much lower
than those with high fregence of PKC mutati-
ons (melanoma, of pancreas, lung and uterus,
according Figure 4). In the table are not sho-
wen mutations in two PKC isoforms - PKCe
and PKCi, the last of which is not expressed in
normal human keratinocytes. Although accor-
ding Table 3 mutations of PKCe (R162H) is
detected, leading to low kinase activity in
Head and Neck cancer it is with low allele fre-
quency - 0.15M"71, PKCC gene is positioned at
the end of 1 chromosomes and could be lost
as a result of aneuploidity, observed in BCC
(Table 1. Melanomas with detected mutati-
on in PKCy (which is not expressed in human
keratinocytes) are fromed by melanocytes,
another cell type in human epidermis, with
different PKC expression profile from keratino-
cytes.

Increased PKD1 expression is detected in
metastatic melanomas, connected with down-
regulated E-cadherin and upregulated N-cad-
herin expression, the cadherin switch which
has been shown to promote tumor growth,
motility and invasion through a process called
epithelial-mesenchymal transition (EMT). In
T1 and G1 melanoma cells that express high
levels of E-cadherin but very low levels of N-
cadherin, PKD1 expression is very faint. In I5,
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Table 3: Mutations in PKCs in Head and Neck cancer (extraction of Tablel:

Mutations in cancer and

LOF PKC

Mutations | Aktivity Domain Cancer(s) Residue Allele Other Other genes’ ]
PKECs Imporiance Frequency | Muiafions mufafions
aW3SL None-c ClA Head and DAG binding, 0.22 YW57splice TP53 (23/50)
neck conservred in all B W171* SEC22B (8)
Cla domains (at the end of REG3A(S)
CDKN2A(T)
chromosomes | BLID(7)
Table 1- PKC
gene module)
GPS68A None-¢ Head and Conserved in all 0.16 & P568S '1:P53 (22/47)
neck PKC isozymes pPsé1H K-Ras (13)
~ PSTSH OR4K1 (1)
! CDEN2A (9)
eR162H low Head and Non-conserved 0.15 TP53 (18/57)
— POMI2IL12
(12)
KRAS (11)
FGFRI1OP2 (10)
vD193N | None-c c2 Colorectal Ca®* binding site | 0.28 'g[l’;égil(ﬂl%))
/ n‘felanoma / KRAS (16)
UALZ S POMI2IL12
(16)
OR4K1 (16)
OR4A5 (16)
DNAJCSB (12)
PKC| TP53 (17/51)
KRAS (11)
RPLIOL (9)
PKCC TP53 (15/28)
) POMI21L12 (6)
PKCt TP53 (26/48)
CDKN2A (10)

C - Kinase-dead

M2 and M4T2 melanoma cells, that express
null or very low levels of E-cadherin but high
levels of N-cadherin, PKD1 expression was
strong with maximal expression in the most
aggressive cell line (i.e. M2 cells).
Furthermore, PKD1 expression significantly
correlated with the mesenchymal features of
the melanoma cell lines used in this study and
was associated with E-cadherin negative/N-
cadherin positive phenotype and high metas-
tatic potential (anchorage-independent
growth and migration). Additionally, PKD1
knockdown in M4T2 metastatic melanoma
cells significantly induced down-regulation of
N-cadherin and up-regulation of E-cadherin,
supporting the role of PKD1 in E-cadherin to
N-cadherin switch. PKD1 can induce the acti-
vation of NFkB, a transcription factor that can
directly bind to N-cadherin promoter and acti-
vate its expression. In fact, loss of E-cadherin
induces NFkB activity and consequent N-cad-
herin expression in melanoma cells. Thus,
regulation of E-cadherin expression by PKD1
could be enough to induce E- to N-cadherin
switchtee,

KRAS phosphorylation has been reported
recently to modulate the activity of mutant
KRAS protein in vitro. In this study, Barceld C
et al. defined S181 as a specific phosphoryla-
tion site required to license the oncogenic fun-
ction of mutant KRAS in vivo. The phospho-
mutant S181A failed to induce tumors in mice,
whereas the phosphomimetic mutant S181D
exhibited an enhanced tumor formation capa-
city, compared with the wild-type KRAS prote-
in. Reduced growth of tumors composed of
cells expressing the nonphosphorylatable
KRAS S181A mutant was correlated with
increased apoptosis. Conversely, increased
growth of tumors composed of cells expre-
ssing the phosphomimetic KRAS S181D
mutant was correlated with increased activa-
tion of AKT and ERK, two major downstream
effectors of KRAS. Pharmacologic treatment
with PKC inhibitors impaired tumor growth
associated with reduced levels of phosphory-
lated KRAS and reduced effector activation. In
a panel of human tumor cell lines expressing
various KRAS isoforms, the authors showed
that KRAS phosphorylation was essential for
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survival and tumorigenic activity.
Furthermore, they identified phosphorylated
KRAS in a panel of primary human pancreatic
tumors. Taken together, Barceld C et al. fin-
dings establish that KRAS requires S181
phosphorylation to manifest its oncogenic pro-
perties, implying that its inhibition represents
a relevant target to attack KRAS-driven
tumors®”,

Discussion:

PKC enzymes (PKCa, PKCPB, PKCy, PKC),
PKCB, PKCg, PKCn, PKCi, and PKCQ) are enco-
ded by nine genes (PRKCA, PRKCB, PRKCG,
PRKCD, PRKCQ, PRKCE, PRKCH, PRKCI, and
PRKCZ), which can be classified into three
sub-classes based on their requirements for
DAG and calcium (Figure 1). The sub-classes
are classical or cPKCs (PKCa, PKCB, PKCy)
activated by calcium and diacylglycerol, novel
or nPKCs (PKCd, PKCB, PKCg, PKCn) activated
by diacylglycerol but not calcium, and atypical
or aPKCs (PKC and PKCC), which are not acti-
vated by either calcium or diacylglycerol**!.

Different PKC enzyme expression profiles
have been identified in normal human and
mouse keratinocytes. Human keratinocytes
express cPKCa, nPKCd, PKCe, PKCn, aPKCC,
and PKCp/PKD1%! in very low mRNA and pro-
tein levels, PKD2 and PKD3!. Mouse keratino-
cytes express several other PKC isoforms,
including cPKCBII"™* and y®*¥!, nPKC 6"* and
the aPKCi/ A®"*° In the normal keratinocytes,
the levels of PKCa, PKC®, PKCn, and PKCC
increased over the first one to two weeks in a
calcium-and time-dependent manner. PKCe
decreased in a time-and calcium-dependent
fashion over the three-week period®!.

In papilloma: The two-stage carcinogene-
sis protocol (Topical application of TPA (A) or
DMBA (B), according to (DMBA)-initiated and
12-O-tetradecanoylphorbol-13-acetate (TPA)-
promoted skin tumorigenesis in mice) causes
an oncogenic mutation in the H-Rras gene and
appeared to be ideal for studing physiological
responces to alterations in gene expression
against oncogenic Ras signaling in living ani-
mals*®" leading to the development of papil-
lomas and consequently SCC. DMBA/TPA tre-
atment is necessary for BCC formation from
patched deficient epidermal cells in

Ptch(flox/flox)CD4Cre(+/-) mice™". Papilloma
formation is mostly connected with increased
c-Myc expression, which downregulates
p21°¥#231 - Sustained activation of c-Myc is
sufficient to induce papillomatosis together
with angiogenesis-changes that resemble
hyperplastic actinic keratosis (possessing also
Ras mutations), a commonly observed human
precancerous epithelial lesion. All these pre-
malignant changes spontaneously regress
upon deactivation of c-MycER™!, c-Myc-defici-
ent epidermis is resistant to Ras mediated
DMBA/TPA induced tumorigenesis (DMBA-ini-
tiated and TPA-promoted skin tumorigenesis
in mice).This is mechanistically linked to
p21Cip1, which is induced in tumors by the
activated Ras-ERK (Extracellular signal
Regulated Kinasel/2) pathway, but repressed
by c-Myc. Acute elimination of c-Myc in estab-
lished tumors leads to the up-regulation of
p21°, and epidermis lacking both p21°*and
c-Myc reacquires normal sensitivity to
DMBA/TPA-induced tumorigenesis. This iden-
tifies c-Myc-mediated repression of p21°** as a
key step for Ras-driven epidermal tumorige-
nesist,

Proves for the participations of PKD1 in
inflammatory and tumor promoting events, in
accordance with our results and hypothe-
sist**?1, were published Chiou et al.**. Topical
application of TPA (A) or DMBA (B) over 12 h,
according to (DMBA)-initiated and 12-O-tetra-
decanoylphorbol-13-acetate (TPA)-promoted
skin tumorigenesis in ICR mice, greatly
increased the protein levels of PKD1 and CD34
(stem-cell marker), decreased ERK1/2,
increased c-Myc, cyclin B1/CDK1 complexes,
and Cdc25A. Pretreatment with AcEGCG
(peracetylated (—) epigallocatechin-3-gallate)
leads to the activation of ERK, the degradation
of Cdc25A, and the inhibition of cyclin
B1/CDK1 complex assembly; these effects
cause G2/M phase arrest and block mitotic
progression. Pretreatment with ACEGCG at a
dose of 1 or 5 UM resulted also in a decrease
in the levels of phosphorylated JINK1/2, p38,
and PI3K/Akt compared with the levels in
DMBA/TPA-mediated tumors (decreased p-
ERK1/2 increased, p-PI3K, p-JNK1/2, and p-
p38; and increased levels of p53, p21, and c-
Myc (in papillomas)). The authors also obser-
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ved that the DMBA/TPA stimulation of NF-kB
(p-IkBa, p-p65), C/EBPs, and CREB-DNA-bin-
ding activity was attenuated by pretreatment
with ACEGCG in a dose-dependent manner,
which transcribe proinflammatory and propro-
liferative genes, including inducible nitric oxide
synthase (iNOS), cyclooxygenase-2 (COX-2),
ornithine decarboxylase (ODC), and vascular
endothelial growth factor (VEGF). Overall, the
authors speculated that ACEGCG exerts anti-
proliferative and/or anti-inflammatory effects
in CD34+ skin stem cells and skin tumors and
that the suppression of PKD1 activity and its
downstream signaling pathways may be invol-
ved in the prevention of skin carcinogene-
sis*, Interesting the authors do not observed
significant alterations in the phosphorylation
status of Ser744/748 of PKD1, although
detected increase in PKD1 activity, similarly to
the activation of the kinase from UVB™#,
PKCa, 9, and ¢ have been transgenically
targeted to the epidermis of FVB/N mice with
the keratin 5 promoter producing distinct phe-
notypic changes. Although undisturbed skin
was normal in PKCa or & mice, PKCe mouse
epidermis was slightly hyperplastic, sugges-
ting this isoform contributes to keratinocyte
proliferation. When the PKC activator 12-O
tetradecanoylphorbol-13-acetate (TPA) was
applied to transgenic skin, sustained hyper-
plasia was greatest in PKCe epidermis, confir-
ming a proliferative influence of this isoform.
Major differences among the three transgenic
lines were detected in skin tumor induction
studies using 7,12-dimethylbenz[a]anthrace-
ne as initiator and TPA as the promoter. K14-
PKCd mice developed few papillomas or carci-
nomas, whereas K14-PKCec mice were very
sensitive to carcinoma formation, developing
malignant tumors even in the absence of TPA
application. K14-PKCa transgenic mice did not
differ from nontransgenic mice in tumor yield.
Wang and Smart developed K14-PKCa tran-
sgenic mice on a C57B/6 background and
demonstrated that skin tumor formation was
not influenced by overexpression of PKCa.
However, TPA treatment of the K5-PKCa mice
caused severe intraepidermal and dermal
inflammation, intraepidermal neutrophilic
inflammation, degeneration of hair follicles,
and a disruption and sloughing of the epider-

mis, changes not detected in the other PKC
transgenic strains.

PKCO overexpressing mice are extremely
resistant to chemically induced tumorigenesis
in skin, despite enhanced induction of the pro-
liferation marker ornithine decarboxylase’?,
supporting the role of PKCd in cancer suppre-
ssion. Thus, the incidence of benign papillo-
mas is reduced and progression towards
malignancy slowed down dramatically, though
this may refer merely to chemically and not
UV radiation-induced carcinogenesis. On the
contrary, in mice depleted of PKC® apoptosis
was suppressed which may enhance tumori-
genesis. In fact, this confirmed the anti-pro-
moting function of PKC3 shown in a cell model
previously. Finally, the role of PKC3 in estab-
lishing immune tolerance, which was demon-
srated in transgenic mice, may imply that this
isoform could be critical for cell-mediated
immunity including tumor cell surveillance®™”.

PKCn is not expressed in basal proliferative
keratinocytes’>¢"%, PKCn is primarily distribu-
ted to the uppermost granular layer, absent in
the spinous layers® 7>’ However loss of PKC
n increases tumor incidence in the DMBA/TPA
chemical carcinogenesis protocol (much hig-
her sensitivity to carcinogenesis), indicating
PKC n has also a role in tumor suppressiont™.,

PKC-C is not activated nor depleted by TPA.
The level of PKC-C transcripts was similar in
normal and v-Ha-ras keratinocytes, indicating
that reduction of this mRNA in both 308 and
SP-1 cells was not a direct result of ras activa-
tion™*1, PKC- transcripts in benign neoplastic
keratinocyte cell lines, 308 and SP-1, was
reduced by 74-89% when compared with nor-
mal keratinocytes, releasing constraints on
Akt/PKB activity, proceeding during skin
tumor promotion and progression**”!, PKCC is
also crucial for macrophage activation and
expression of adhesion molecule ICAM-1, and
metalloproteinase-9 (MMP-9)™!, through
ERK1/2 Snail pathway but not p38i®+3267,
MMP-9 was detected in the epithelium in both
chronic wounds (chronic leg ulcers)"® and
found in papillomas.

The Akt/protein kinase B (PKB) pathway
protects keratinocytes from the toxic effects of
ultraviolet light (UV). In experimental mouse
multistage skin carcinogenesis, Akt activity
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increases in benign squamous papillomas,
and this increase persists through premalig-
nant progression and malignant conversion.
Overexpression of Akt in neoplastic keratino-
cyte cell lines enhances their tumorigenicity
and produces a more aggressive malignant
phenotype!. Activation of PKCd and PKCe
provide a negative regulation for Akt phosp-
horylation and kinase activity in mouse kera-
tinocytes and serve as modulators of cell sur-
vival pathways in response to external stimuli
(dephosphorylation of Akt on Ser-473), whe-
reas PKCa enhanced phosphorylation of Akt
on Ser-473 (Akt kinase activity). PKCn sho-
wed no obvious dose-dependent effect on the
level of phospho-Akt-Ser-473%1, Down-regu-
lation of PKCC in benign neoplastic keratinocy-
tes may contribute to skin tumorigenesis by
releasing constraints on Akt/PKB activity, pro-
ceeding during skin tumor promotion and pro-
gression®’, Data in the literature supposed
that PKD1 phosphorylate the p85 regulatory
subunit of PI3K (which is inhibited —do not
bind RTKs—when it is phosphorylated in the
SH2 domen by PKD1P0723,

In ECs PKD1 stimulates PI3K/Akt connec-
ted with VEGF synthesis®***? (Figure 8" and
Figure*=,

In Spinocellular carcinoma: To determine
the relative importance of PKC isoforms as
mediators of head and neck tumor growth,
Nagao et al. analyzed their expression in four
radioresistant, EGFR-overexpressing SCCHN
cell lines (SQ20B, SCC61, SCC25, and JSQ3)
by immunoblotting with anti-PKC antibodies.
Similar to NHEK cells, the PKC isoforms @, 9,
€, B and (, are expressed at varying levels,
whereas isoforms B1, B2, y, and n do not
seem to be expressed in these cell lines. In a
human squamous cell carcinoma line, elevati-
ons in extracellular Ca** rapidly increase PKC
in the membrane fraction!*®!, which is a clas-
sical indication of its activation™”, although
uncapability of Ca** to stimulate differentiati-
on in SCCBP' (see also PKC mutations).
Muatations in PKCa W58L (kinase dead), in C1
region (DAG binding region), were detected in
HNC, leading to failture to be activated by
DAG and TPA after membrane
translocation®*”. Failure to regulate PKCa in
SCC4 may underlie at least part of the failure

of calcium to promote differentiation in these
cellst*®, The skin phenotype of PKCe overex-
pressing mice is characterized by epidermal
hyperproliferation and skin ulceration, begin-
ning at four months of age. However, when
tumor formation was induced using a two-
stage skin carcinogenesis protocol, papilloma
formation was lowered, while progression to
SCCs was increased. Further, the skin of PKCe
overexpressing mice was sensitized to UV
radiation induced SCC formation®*® and
development of papilloma-free highly-metas-
tatic SCC"*»*!Yadav V et al. have reported that
PKC-0 is lost in human SCCs at the transcrip-
tional level. Human SCCs with low PKC-0 had
evidence of Ras pathway activation. The
expression of activated Ha-ras in mouse kera-
tinocytes induces tyrosine phosphorylation
and enzymatic inhibition of PKC-d, and has
been linked to a reduced differentiated pheno-
type!'**, In squamous cell carcinoma, PKCn is
stained in keratotic cells around horny pearls,
whereas basal cell epithelioma (Basal Cell
Carcinoma) is not stained. No expression of
PKCn is detected in mesenchymal cells at the
MRNA or protein level”®. Analysis of staining
intensity reveals that the expression of both
total and activated PKCC increased significan-
tly from normal to malignant tissue. In additi-
on, only samples from malignant tumors sho-
wed membranous staining of phosphorylated
PKCC, implicating its involvement in receptor
signaling. Inhibition of PKC{, but not other
PKC isoforms, blocks EGF-stimulated MAPK
(ERK) activation DNA synthesis and prolifera-
tion in normal keratinocytes, and the majority
of head and neck cell lines”>***!, PKD1 is down-
regulated in SCC, although not as a result of
hypermethylation in the majorities of HNSCC.
Further analysis indicated 13% cases (67 out
of 530 cases) of PKD1 had loss of heterozygo-
sity (LOH), while only three cases (<1%) of
PKD1 showed homozygous deletion [47,7].
PKD2 mRNA was upregulated in seven out of
ten tumors vs normal in patient-paired
HNSCC tissue specimens. It is possible that
PKD2 plays a predominant role in the growth,
survival, and motility of HNSCC cells, and
these functions have compensated the loss of
PKD1 in tumors. Authors detected increased
PKD2 or PKD3 expression in tumor vs. normal
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tissue, PKD3 was minimally expressed in the
control and in almost all HNSCC cell lines exa-
mined™®’. Thus, loss of PKD1 (and/or increa-
sed PKD2) expression could be used as a mar-
ker in differentiation diagnose between papil-
loma (benign lesions) and SCCte>4447.7,
Increased activation of epidermal growth
factor receptor (EGFR) family members such
as HER2/ErbB2 can result in more aggressive
disease, resistance to chemotherapy and
reduced survival of head and neck squamous
cell carcinoma (HNSCC) patients. The fre-
quency of HER2 over-expression varies bet-
ween 6% and over 80% depending on tumor
type and is associated with shorter disease-
free and overall survival. Intriguingly, the acti-
vation status of HER2 but not EGFR predicts
resistance to the EGFR inhibitor Gefitinib in
HNSCC, suggesting that interactions between
family members are important for unknown
reasons. HER2 and ADAM12 (proteolytic
shedding of EGFR ligands including HB-EGF
(Heparin-Binding EGF)) expression were
increased in oral SCC cells derived from a
recurrence compared to cells from the prima-
ry tumor from the same site. To understand
the molecular mechanisms underlying HER2
regulation of ADAM12, authors investigated
the signaling pathways directing ADAM12 pro-
duction in SCC cells. Inhibition of Phosphatidyl
Inositol-3-Kinase (PI3K) or mammalian Target
of Rapamycin (mTOR) decreased ADAM12
transcripts in HER2-expressing SCC cells,
while transfection with AKT increased
ADAM12 mRNA (HER2 up-regulated ADAM12
expression through both PI3K and JNK path-
ways). Experiments utilizing ADAM12 tran-
sfection or siRNA targeting of ADAM12 revea-
led that the protease increased both the mig-
ration and invasiveness of oral SCC cells.
Surprisingly, ADAM12 also increased HER2
message, protein levels, and activity through
an Etsl-dependent mechanism. Collectively,
these results reveal a novel positive activation
loop between ADAM12 and HER2 that may
contribute to HNSCC progressiont*®,
Inhibition of Wnt signal pathway by GLI
could be the main reason for decreased Myc
protein expression in Bowen’s disease
(OVOLV1 see below) and in BCC (leucoplakia
is under question) and down-regulation of GLI

(inactivating mutations in HH/PTCH/Smo)
could be the main reason for progression of
Bowens’ disease into invasive SCC. Activating
mutations in hedgehog signaling pathway
genes, especially PTC1 and SMO, are pivotal
to the development of basal cell carcino-
masv®,

BRCA1 and BRCA2 mutation carriers have
elevated risks of breast and ovarian cancers.
The risks for cancers at other sites remain
unclear. Melanoma has been associated with
BRCA2 mutations in some studies, however,
few surveys have included non-melanoma
skin cancer. Ginsburg OM et al. followed 2729
women with a BRCA1 or BRCA2 mutation for
an average of 5.0 years. These women were
asked to report new cases of cancer diagno-
sed in themselves or in their family. The risks
of skin cancer were compared for probands
with BRCA1 and BRCA2 mutations. Of 1779
women with a BRCA1 mutation, 29 developed
skin cancer in the follow-up period (1.6%). Of
the 950 women with a BRCA2 mutation, 28
developed skin cancer (3.0%) (OR = 1.83 for
BRCA2 versus BRCA1; 95% CI 1.08-3.10; P =
0.02). The odds ratio for basal cell carcinoma
was higher (OR = 3.8; 95% CI 1.5-9.4; P =
0.002). BRCA2 mutation carriers are at
increased risk for skin cancer, compared with
BRCA1 carriers, in particular for basal cell car-
cinoma. In summary, this study suggests that
there may be a higher risk of non-melanoma
skin cancer in BRCA2, versus BRCA1 carriers.
This observation may be due to a higher than
expected risk among BRCA2 carriers, or to a
lower than expected risk among BRCA1 carri-
ers. The most common risk factor for skin
cancer is ultraviolet (UV)—induced DNA
damage, which is repaired predominantly by
nucleotide excision repair. Squamous cell car-
cinomas of the skin often contain cyclobutane
pyrimidine dimers and the removal of these
dimers depends in part on an interaction bet-
ween BRCA1 and P53. While no similar data
currently exist for BRCA2, it would interesting
to study this phenomenon in BRCA2-deficient
model systems 3%,

Gu J et al. results have showen PRKD1
mMRNA significantly differed among the control
group - normal skin (0.64 £ 0.09), SCC group
(5.37 £ 1.06), BD group (2.69 + 0.72) and
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AK group (2.43 £ 0.46) (F =21.37, P <
0.05), and was significantly higher in the SCC,
BD and AK groups than that in the control
group (P < 0.05), as well as in the SCC group
than that in the AK and BD groups (both P <
0.05). However, no significant difference in
the PRKD1 mRNA was observed between the
BD group and AK group (P > 0.05).
Immunohistochemical study showed that the
total PKD1 protein and pPKD1/Tyr463 in the
SCC and BD groups were mainly expressed in
the cytoplasm and cell membrane of spinous
layer cells and atypical cells, and their rates
were significantly higher than those in the AK
group and control group (all P < 0.01). The
pPKD1/Ser916 was only slightly expressed in
some cancer nests of well-differentiated SCC
tissues, but not in poorly-differentiated SCC,
AK, BD tissues and normal skin tissues. In the
SCC group, the rate of PKD1 increased with
the increase of the pathological grade of SCC,
and the PKD1 was positively correlated with
pPKD1/Tyr463 (r c ¢ = 0.479, P < 0.05).
Western blot results were consistent with
immunohistochemical findings. Conclusion
PKD1 and pPKD1/Tyr463 may be involved in
the development and differentiation of skin
tumors derived from stratified squamous epit-
helium, and PKD1 may exert promotive
effects on the formation of cutaneous SCC by
activating the Tyr463 phosphorylation site 1,

Conclussions:

Different PKC enzyme expression profiles
have been identified in normal human and
mouse keratinocytes. Human keratinocytes
express PKCa, PKCd, PKCe, PKCn, PKCC, and
low levels of PKCu/PKD1", PKD2 and PKD3!,
Mouse keratinocytes express several other
PKC isoforms, including cPKCRII'**? and y&
nPKC 8"1and the aPKCi/ A®"7 there is no data
for other PKD isoforms expressed in mouse
keratinocytes. In the normal keratinocytes,
the levels of PKCa, PKCd, PKCn, and PKCC
increased over the first one to two weeks in a
calcium-and time-dependent manner. PKCe
decreased in a time-and calcium-dependent
fashion over the three-week period®.

An early change in benign neoplastic tran-
sformation of keratinocytes is the inability to
differentiate in response to Ca** or the PKC

activator 12-O-tetradecanoylphorbol-13-ace-
tate, which is consistent with altered PKC fun-
ction in these cells. Among PKCs PKCa is con-
nected with Ca®** induced differntation in
human keratinocytes, as a Ca’>* responsive
PKC isoform, although alterations in its expre-
ssion or early mutations in PMDs are not
reported. Alterations in protein levels of PKCn
and PKCC were reported in v-Ha-ras transfor-
med keratinocytes™, both of them down-
regulated. Interestingly, alterations in PKCa
activity are not detected, the only Ca* -
dependent isoform in keratinocytes. The both
cell lines do not express PKC-0, characteristic
for ras transformation.

Previously we have detected increased high
expression of PKD1 in hTert (N/Tert-1 or N-
hTERT) keratinocytes, which can be concider
as a premalignant cell line, possessing
p16INK4a mutations®*¢*>>7¢, There has to be
molecular mechanism of EGFG down-regulati-
on, in commitment of differentiation, different
from keratins expression (K1,K10). One pos-
sible explanation is connected with a specific
interplay between calmodulin and PKC? in the
regulation of the morphology of and trafficking
from the early endocytic compartment of
EGFR @1, PKCd is responsible to inhibit the
recycling of the EGFR from the early endocytic
compartment 1, which could be the mecha-
nism connected with down-regulation of EGFR
in commitment of differentiation. PKC-0 pla-
yed a protective role in SCC partly by down-
regulating p63 (decreasing CSCs in SCC) and
inducing apoptosist***,

We could not succeed in finding data con-
cerning PKC isoforms expression in Actinic
keratosis, precursor lesion of BCC (and SCC as
well), with exception of PKCd (lack in BCC and
SCC -marker) and PKD1 (loss in SCC, altho-
ugh results of Gu J et al. are different ?*®),
PKD1™2 and PKCG™® are the only PKC iso-
forms expressed in Basocellular
Carcinoma”*!, there is no data for its expre-
ssion in BD, AK and TE. There is no data for
the other two PKD isoforms - PKD2 and PKD3
in three lesions — Table 1 and Table 2. There
is no data for PKCe expression in BCC (if it is
expressed, induction by GLI"™®), its loss
(mutations, hypermethylation) could be con-
nected with low metastaic rate of this cancer,
except increased PKD1 expression'®,
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Ghr expression, suppressed on inhibition of
Erbb2, is a marker for the progression from
Actinic Keratosis to squamous cell carcinoma.
Significant correlations have been shown bet-
ween Mmp9, reduced by the Erbb2 inhibitor,
and Erbb2 expression with respect to clinico-
pathological parameters in head and neck
squamous cell carcinoma, and oral squamous
cell carcinomas have higher expression of
Mmp9. These data support a multifaceted role
for Erbb2 in skin cancer development and pro-
gressiontee,

Benign trichoblastic neoplasms are negati-
ve for AR proteins, further aiding in their dis-
tinction from BCC, which often expressed
them. In a study done by Katona et al., immu-
nohistochemistry for AR and CK20 was perfor-
med on 15 DTE and 31 mBCC. AR expression
was seen in 13% (2/15) of DTE and 65%
(20/31) of mBCC cases. CK20-positive Merkel
cells were identified in 100% (15/15) of DTE
and 3% (1/31) of mBCC. The expected pat-
tern of AR-, CK20+ immunophenotype was
present in 87% (13/15) of DTE cases. In
mBCC, 61% (19/31) was AR+, CK20-. No
DTE was AR+, CK20- and no mBCC was AR-,
CK20+. Another study concludes that immu-
nohistochemistry for ARs and CK20 is helpful,
but interpretation is difficult in some DTEs
when few cells are immunopositive for these
markers. This can be especially true in small
biopsy specimens, which is a particular pro-
blem as these lesions are often present on the
face™,

CD10 staining pattern may be a useful
adjunct marker in distinguishing between TE
and BCC. In a study done by Pham et al,,
12/13 cases (92%) of TE showed positive
stromal immunoreactivity. Of these, eight
cases also demonstrated positivity of the
papilla, and two showed positivity of the basa-
loid cells. No TE demonstrated epithelial
expression alone. On the other hand, expre-
ssion of CD10 by basaloid cells was identified
in 20/23 (87%) cases of BCC. Stromal positi-
vity was also identified in three cases of
BCC91,

Lum and Binder studied the proliferative
rate of basal-cell carcinoma and TE in small
biopsy specimens. They found that BCCs qua-
litatively showed a greater proliferative fracti-
on (using the antibody, Ki-67) compared to TE
(50.0 vs 13.0%), as well as over-expression
of p53. BCCs marked by p21 demonstrated
scattered nuclear positivity compared to the
virtual absence of staining in the TE. Bcl-2 sta-
ins BCC in a diffuse pattern, whereas all of the
TEs in one study showed staining of the outer-
most epithelial layert>* 232,

One of the earliest molecular changes
during the reprogramming process includes
the activation of Wnt/B-catenin signaling, on
which the development of BCCs critically
depends (cytoplasmic distribution of B-catenin
is important for the TE (Trichoepitheliomas -
PTCH®®! —CYLD™" (regulation of INK path-
waybea)2 - mutation, Cylindromas,
Trichoblastomas - HH/Smo mutations, GLI
overexpressiont#zsevle  2.231) and TF
(Trichofolliculomas) formation, benign skin
neoplasms originating from hair follicle cells,
E-cadherin showed loss of membrane-type
expression with relocalization into the cytop-
lasm of tumor cells, predominantly in TE, the
levels of c-myc and cyclin D did not differ from
the protein expression in control hair follicle
and sebaceous cells*?",

JNK1/2 activates Jun/Fos, and enhances
their interaction with phosphorylated ATF2,
which then enhances SHH/GIli induced tumo-
rigenesis. In SCC, MKK4/7 activates JNK1 and
JNK2. INK1 induces apoptosis, whereas JINK2
promotes carcinogenesis in an AP1-dependent
manner. SCCA1 promotes SCC via inhibition of
JNK1 and CYLD inhibits SCC via suppression
of IJNK2/AP1 cascade. In melanoma, the
MALT1, MKK4/7, and IJNK/AP1 signaling cas-
cade promotes melanoma cell proliferation
and migration, whereas CYLD inhibits it®,
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NMcnxonornyeckn NocsieaAcTBust U Xapakrep
Ha peaKLuMsiTa NPpU Bb3AE€UCTBME Ha TEXKbK
cTpecoreHeH pakTop — 3aryba, KakTo

U CTEneHTa Ha BJimsasHmne

Ha TPAaBMaTU4YHOTO Cbbutmne

3narocnaB Apabagxnes’, CtepaHka TomyeBa’®
‘MeguumHckn yHuBepcuTeT [oBanB Kareapa rno rcmxmatpus

n MeANUMHCKa rcnxosiorns

2CBeTOBHa acoumaumsi ro rno3uTUBHATA M TPaHCKY/ITypHaTa rcuxorepanmsi

Psychological consequences and nature

of the reaction under the influence of severe
stress factors - loss, as well as the degree
of influence of the traumatic event

Zlatoslav Arabadzhiev’, Stefanka Tomcheva’
!Medical University Plovdiv Department of Psychiatry and Medical Psychology

?World Assossiation of Positive and Transcultural Psychotherapy

PE3IOME:

ABSTRACT:

B cbBpeMeHHUs1 CBSAT 4oBeK CTaBa 0bekT
Ha HEraTMBHOTO Bb3AEWCTBME Ha Pa3fNYHK
WMHTEH3MBHU CTPECOBU CbOUTMSA, KOUTO 3acT-
pallaBaT HeroBOTO MCUXMYHO 61aroCbCTosI-
Hue. [lpakTukaTta MoKa3Ba, Ye HaWN-TEXKO
NpUeMaHn N HaW-UHTEH3MBHWU KaTo AbnOWH-
HOCT Ha MpexXuBSBaHETO Ca Kpu3ute cnej
3aryba - Ha 34paBe 1 3HaumMM/nbuM voBek
(cMbpT n/mnm pasasna, pasBoa).
M3yyaBaHETO Ha NCUMXONOrMYHUTE MoCnesn-
CTBMS OT MPEXMBSBAHE Ha CUIEH CTPecC npwu
3aryba (34paBe, CMbpT, pa3asna/pas3Boi) e
N3KIOUYUTENTHO aKTyasiHO — BeAHBX, Nopaam
TeXecTra M YeCToTO CpellaHe Ha To3u BuA
CTpecop W BTOpM MbT, NOpaan HerosaTa Cro-
COBbHOCT aa pectabunuiavpa nCUXMYECKOTO

In the modern world the person becomes
an object of the negative impact of various
intense stressful events that threatening his
mental well-being. Practice shows that the
most difficult for acceptance and most intense
in the depth of the experience are the crises
cause by loss - of health and significant/loved
one (death and/or separation, divorce). The
study of the psychological consequences of
the experience of severe stress after loss
(health, death, separation/divorce) s
extremely relevant - first due to the severity
and frequency of this type of stressor and sec-
ond, due to personal ability to destabilize the
mental functioning not only for the individual,
and the whole family system. Everyone
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dYHKUNOHNPAHE He CaMO Ha OTAENHUS UHAMK-
BMI, @ N HA CEMENCTBOTO KaTo USN0. Bcuykm
BbB/IEYEHM B TO3M BN KPU3MUCHO NpeXmnBsiBa-
He ca M3rnpaBeHu npea Npeam3BuMKaTencTBoTo
Ja ce MpOMeHAT M aganTupaT KbM HOBUTE
yCnoBmsi — HeobpaTMMM MO CBOS XapakTep.
HacTtoswaTa cuTyauus Ha Koeuzg naHaemus,
npeacTaBnsiBa e4HO TakoBa MNpeamsnBKaTen-
CTBO.

KnrouoBu aymu: 3ary6a, pasasna, CMbpT,
Kpu3a.

involved in this type of crisis is faced to the
challenge of changing and adapting to new
conditions - irreversible in nature. The current
situation of the Covid pandemic is one such
challenge.

Key words: loss, separation, death, crisis.

Introduction

Personality crises

Personality crises are related to micro-trau-
mas in life, to psychological characteristics
and trials (crises in marital relationships,
intergenerational relations, adjustment crisis,
sexual relations, acceptance of sexuality,
etc.). People try to manage the crisis with
their available coping mechanisms, but they
ran out and eventually failed. In such cases,
there is often an over-engagement with the
life situation or with the body (experience of
symptoms): headache, palpitations, conversi-
on symptoms - and this way they stop dealing
with the crisis. Very often, in a state of severe
personality crisis, the individual may focus on
the health of others, for example, child or par-
tner. (Boncheva, 2013).

Situational crises

Situational crises are referred to losses:
health, death, disasters, abuse, material los-
ses, etc. They have the meaning of macrot-
raumas. Every unprocessed crisis turns into a
trauma. There is an absolute blockage of avai-
lable resources. Emotions have the power of
affect - they are strong, short-lived, and inap-
propriate to the situation. In these cases, the
mind is blocked because affect dominates.
The person no longer has access to his/her
available resources. (Boncheva, 2013). The
words crisis, stress and trauma are often con-
fused due to lack of understanding of their
exact definitions and parameters. The definiti-
ons of these three concepts often overlap
even in the scientific literature. Also, the indi-

vidual's response to these conditions is unique
and is determined by personality, tempera-
ment, character, protective factors, coping
strategies, adaptive abilities, support system,
number, intensity, and duration of stressors.

Roberts (2005) describes the crisis as an
acute disturbance of psychological homeosta-
sis, in which the old coping strategies cannot
be used, the individual falls into a state of dist-
ress and his functioning is impaired. A crisis is
a subjective reaction (response) to a stressful
or traumatic life event or a series of situations
that are perceived by the individual as upset-
ting and threatening. This leads to a violation
of the stability of the affected person and his
ability to adapt, using his previous psychologi-
cal experience. Each crisis consists of the fol-
lowing elements:

» Dangerous or traumatic event.

> Vulnerable or unbalanced condition.

» Precipitating factor.

> Active state of crisis - determined by
the way the individual experiences.

> Resolving the crisis (Roberts, 2005)

Method

Participants

The research is based on the practices of
the authors (psychologist - psychotherapist
and psychiatrist - psychotherapist). We inclu-
ded in the research 60 people, 28 men
(46.7%) and 32 women (53.3%) in the age
range 30 - 55 years. At the age of 30 - 45
years - 29 (48.3%), 13 (21.6%) men and 16
(26.7%) women. At the age of 46 - 55 years
- 31 (51.7%), 15 men (25.0%) and 16
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women (26.7%). All subjects applied for spe-
cialized help after experiencing loss: 20
(33.3%) of the subjects (8 men and 12
women) after loss of health; 18 (30.0%) of

the people after death of a significant person
(8 men and 10 women) and 22 (36.7%) of
them after separation /divorce (12 men and
10 women), (Table 1).

Table 1. Distribution by sex, age, and crisis event

Loss Age Men ‘Women Total
Health 30-45 2 (3,4%) 8 5(8,3%) 12 7 (11,7%) 20
46 - 55 6 (10,0%) (13,3%) 7 (11,7%) (20,0%) 13 (21,6%) (33,3%)
Death 30-45 3 (5,0%) 8 4 (6,7%) 10 7 (11,7%) 18
46 - 55 5(8,3%) (13,3%) 6 (10,0%) (16,7%) 11(18,3%) (30,0%)
Separation/ 30-45 8 (13,3%) 12 7 (11,7%) 10 15 (25,0%) 22
Divorse 46 — 55 4 (6,7%) (20,0%) 3 (5,0%) (16,7%) 7 (11,7%) (36,7%)
Total 28 (46,7%) 32 (53,3%) 60 (100%)

The study is an attempt to assess the psyc-
hological consequences and the nature of the
reaction to a severe stressor - loss, as well as
the degree of influence of the traumatic event.
The main problem in the study is the influence
of the professional social - psychological sup-
port and the personal maturity of the patients,
as well as their complex importance for redu-
cing the negative psychological consequences.

Instruments

1) Derogatis Symptom Check List -
Derogatis SCL - 90 - R (Derogatis Symptom
Check List - 90 - Revised), (L. R. Derogatis,
1977, 1994). Reliability of the study
(Cronbach's Alpha) - 0.86. SCL-90 - R is a
self-evaluating, symptomatic questionnaire,
which begins after a factor analysis of the
Hopkins Symptom Checklist (HSCL), (L. R.
Derogatis et al, 1974). As a result, 5 signifi-
cant factors were derived (LR Derogatis et al,
1971) - somatization, obsessions, interperso-
nal sensitivity, depression, and anxiety (in its
original version), subsequently (after revision)
4 more were added. (LR Derogatis et al,
1976). Currently, SCL - 90 - R contains 9 sca-
les, which are used to assess certain mental
disorders, study the mental state, experien-
ces, and therapeutic dynamics of patients with
somatoform disorders, eating disorders and
other disorders. It should be noted that the
questionnaire contains two indicators reflec-
ting the severity of symptoms (GSI - General

Symptom Index) and the presence of sympto-
matic distress (PSDI - Symptomatic Index of
Positive Distress).

2) Statistical methods:

e U crit of Man Whitney - for reliability in
the differences of the studied indicators by
groups and for establishing significant diffe-
rences in the studied indicators;

e Churchl - Wallis Test (H-criterion) - for
comparison and evaluation of statistical signi-
ficance in more than two distributions of a
given trait;

e Cronbach’s Alpha - to measure the relia-
bility of the internal consistency of the rocks.

Results:

Analysis of the results of the Short
Symptom Questionnaire - Derogatis SCL - 90
-R

In terms of intergroup differences - gender
and age, compared based on subscales and
the General Symptom Index (GSI).
Statistically significant differences were found
on the GSI index and scales: "Somatization"
(SOM), "Social contact insecurity" (INT),
"Depression” (DEP), "Anxiety tension" (ANX)
and "Aggression and hostility" (AGG). / VOC).

In all subscales, apart from "Aggression
and hostility", higher values are found in
women. Probably, this is due to the higher
sensitivity of women to their condition compa-
red to men, rather than should be taken as an
indicator of deteriorating health. (Table 2).
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Table 2. Gender Comparative analysis

AGG/HO

SOM INT DEP ANX S GSI
Mann-Whitney U 3227,500 | 3795,500| 3543,000| 3393,000| 4576,000| 1868,500
Wilcoxon W 8277,500 | 9900,500 | 9648,000 | 8443,000| 9626,000| 6918,500
zZ 5,172 -3,890 -4,459 -4,798 22,109 -8,268
Asymp. Sig. (2- 001 001 001 001 035 001
tailed)

The results by age indicator, total for all
surveyed people showed that in 29 people
(48.3%) from the age group 30-45 years
there is a moderate to a high degree on a
scale: "Uncertainty in social contact" (INT), (
u = 2.74; p < 0.006); "Anxiety tension"
(ANX), (u = 3.07; and "Aggression and hostil-
ity" (AGG / HOS), (u = 1.90; In the age group
46 -55 years - 31 subjects (51.7 %), with
moderate to high degree are the scales:
"Somatization" (SOM), (u = 3.55; p < 0.001)
and "Depression" (DEP), (u = 5.17; = p
<0.001).

The obtained results allow that with
increasing age, both genders are prone to a
stronger feeling of bodily dysfunction - cardio-
vascular, gastrointestinal, respiratory, and
other symptoms. This also includes com-
plaints such as: headache, other pains, gener-
al autonomic symptoms, and discomfort - the
somatic equivalent of anxiety. More pro-
nounced in this age group (46 -55 years) are
the negative affective symptoms - lack of
interest in life, motivation, and luch of energy,
which go along with a sense of hopelessness,
and painful emotions and experience -
depression, sadness, despair, guilt, etc.

Regarding intragroup differences based on
gender and age, statistically significant differ-
ences were found only in the surveyed women
- 16 (26.7%) aged 30 -45 years and the same
(16 - 26.7%) aged 46 -55 years. Significant
differences in the scales: "Anxiety stress"
(ANX), (u = 5, 62; p < 0,001) and
"Uncertainty in social contact" (INT), (u = 4,
45; p <0,001) , which are more pronounced
in women aged 46 -55 years. Statistically sig-
nificant differences on these scales in this age
group allow us to assume that the crisis

events for these are related with normativ cri-
sis (menopause). During the crisis, two main
social roles of a woman disappear - the ability
to bear and give birth to children and the role
of a sexual partner (libido decreases with
age). This is probably the reason for the psy-
cho-somatic symptoms and the feeling of
insecurity and inferiority in contacts with other
people. For men, the intragroup variable "age"
was irrelevant to the scale values.

The results by nature of loss (health, death,
separation/divorce) showed statistically signif-
icant differences on the following scales:

e Depression (DEP), (Kruskal-Wallis 2 =
39.73; p <0.001), severe in men in the age
group 46 -55 years, after separation/divorce
from the partner.

The age range gives us reason to assume
that the probable cause is the overlap of two
crisis events - andropause and abandonment.
A very typical symptom of andropause is the
feeling of general weakness, lack of vitality,
and energy, and concentration, decreased
libido, low self-esteem, feeling of loneliness,
guilt and hopelessness. In general, moderate
to high severity on the Depression scale was
found in all other subjects with loss of health
and death.

¢ Somatization (SOM) - moderate to severe
in women 30 - 45 years - (2 = 29.97; p
<0.001) and 2 = 31.43; p <0.001 - in women
46 - 55 years of age, as well as in 25.0%
(Church-Wallis 2 = 20.05; p <0.001%) of
men - all in the age group 46 - 55 years.

¢ Aggression and hostility (AGG / HOS) - a
strong degree is found in 21.6% of men in the
age group 30 - 45 years, after separation and
divorce (2 = 27.11; p <0.001), and in 26.7%
of women in the same age group (2 = 15.92;
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p <0.05). We believe that the high score on
this scale is a result of deteriorating relation-
ships at the end of a relationship, which are
usually with a strong negative charge - insult,
anger, accusations and self-pity. Based on a
moderate to high degree on this scale, which
is observed in all subjects experiencing loss of
death (30.0%), we also assume that at the
time of the study are in the second stage of
grief - "Anger" (E. Kubler-Ross, D. Kessler,
2021). This stage comes after the "Denial"
and is characterized by feelings of anger, rage,
envy, or resentment.

e Unsecure in social contact (INT) - a
strong degree is observed in all subjects after
loss of health (33.3%), respectively in women
aged 30 - 45 years (8.3%) - 2 = 15.92; p
<0.001; women aged 46 - 55 years (11.7%)
-2 = 9.84; p <0.05; for men aged 30 - 45
years (3.4%) - 2 = 10.44, p <0.05 and for
men in the age group 46 - 55 years (10.0%)
- 2 = 9.45; p <0.05. Moderate to a high
degree is also observed in all the study group
who are experiencing separation / divorce.

Probably the bad news about the disease
determines the feelings of personal inadequa-
cy and inferiority, especially compared to oth-
ers. Self-condemnation, anxiety, and notice-
able discomfort in the process of interpersonal
interaction complement the content of this
scale. A well-developed sense of self-aware-
ness leads to a sharp sense of loss of habitual
social roles, and from there to presumed (pos-
sibly real) negative expectations and attitudes
of others.

Discussion

In terms of crisis state, the experience of
loss is the most difficult and complex process.
The factor "Suddenness" intervenes in the
scenario, which includes surprise (shock),
negation and their subsequent stages, filled
with high-intensity emotions that leed to the
experience lonelyness, scary and hopeless.
The loss of a sense of "connection to reality"
is one of the main characteristics of going
through this type of personal crisis. As a rule,
it is accompanied by despair, loneliness, fear,
anxiety, pessimistic attitude to life and others.

The most pronounced characteristics of the
crisis of loss (especially of health) are loneli-

ness, self-doubt, despair, aggression and
anger towards others, hostility towards them
and the feeling that others are also hostile,
belitting and devaluing, which is determined
by nature of the 'I' sub-structure affected by
the crisis (loss of health). The main center of
the "I-social" is the integrative status, the
social roles, the "social mask" of the individual
- therefore, the feeling of loneliness, self-
doubt, anger when compared to others and
expected hostility (fantastic and / or real) are
most clearly represented in this type of crisis
(loss of health), and in turn can serve as its
indicators.

Conclusions

Loss of a loved one is a situation that any-
one can face. Each person defines this event
in his/her own way, giving it its own unique
meaning. The main thing with this type of loss
is that it is irreversible. The way that person
reacts to this type of loss is influenced by a
whole range of different factors: the situation
of loss itself; the significance of the lost per-
son, the place he/she occupies in the life; the
presence or absence of support in this period;
personality (with all personality traits); knowl-
edge and perceptions of death.

When the grieving person realizes that the
loss is real and irreversible, he may fall into a
state of depression or severe sadness. The
feeling of loss is acute and is accompanied by
loneliness and hopelessness. The experience
is intensified by remorse, regret, constant
recall of the situation and analysis of what he
could have done differently, to change the
outcome, it leads to strong sense of guilt.

Guilt, from the whole spectrum of emotions
is one of the most painful and common feel-
ings. In situations of this type, guilt can arise
from completely different sources, for differ-
ent reasons. The person can find a number of
reasons that make him feel guilty.

After the death of a significant loved one,
when the individual realizes that the situation
will never be the same as before. He feels
"tangled," "stuck in a dead end," "in a maze."
It takes time for the grieving person to fully
realize what has happened and to feel "who
he / she is now", to see the new, completely
different perspective of his / her life.
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Separation/divorce is one of the most com-
mon and significant phenomena in interper-
sonal relationships. The individual loose usual
forms of connection/contact with a loved one.
This suggests the negative significance of sep-
aration as a factor in forced loneliness.

Situations of this nature have the status of
a crisis, as they are associated with limited
and/or missing opportunities to meet the need
for emotional contact - one of the basic needs
of man.

In summary, it can be said that among the
many and varied life events, a special place is
occupied by loss. Its significance is deter-
mined by the fact that it accompanies a per-
son throughout his life. It is not able to predict
how many losses one will experience and
what psychological consequences this will
result.

The "vicious circle of loneliness" in situa-
tions of separation directly reflects on self-

esteem and the attitude to maintain positive
interpersonal relationships. Low self-esteem is
a major factor in negative prognosis in inter-
personal relationships. The decrease in gener-
al social activity is presented as apathy, stiff-
ness, and feeling that others do not under-
stand. The sufferring of separation/divorce
understands the impossibility of quickly estab-
lishing new and equivalent lost relationships.
This is probably the moment when the subject
realizes and experiences deeply the feeling of
love for the lost person. In this regard, the
value of the past, a happy time of communi-
cation with a loved one, increases significant-
ly. Here we are talking about the phenomenon
of "subjective residence in the past" or "sub-
jective turning to the past" - a person recre-
ates the most positive moments of a broken
relationship and receives a kind of satisfac-
tion.
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PE3IOME:

ABSTRACT:

Mpe3 uenns cn XunBoT UHAMBUADBT NOCTO-
SIHHO e M3npaBeH Npes JIMYHOCTHU UK HOp-
MaTMBHW Kpu3u. M3non3eaHeTo Ha HaTpyna-
HUSAT €MOLMOHaNeH WM pauMOHaneH OnuT
NnoHsIKora Nno3BosisiBa Aa ce paspaboTaT agan-
TUBHW CTpaTernn 3a npeoaonsiBaHeTo uM. B
CcnyyauTe, Korato ToBa He Moxe aAa 6bae
HanpaBeHO, Ce [OoCTUra [0 CbCTOsIHUE,
M3NCKBALLO CWMHTE3 Ha HOB ajanTauuOHeH
ONUT AW pa3BUTME Ha BbTpelleH KOHMANKT.
HacroawoTo wu3cneaBaHe wuMma 3a uUen Aa
n3cneaBa peakuuuTe Ha nogpacrealimTe B
nepuvofa Ha HOpMaTUBHa Kpu3a, B CUTyaumm
Ha pasoyapoBaHMe M 06LI0TO HMBO Ha arpe-
CUMBHW TEHAEHUMWN, KaKTO W HalW4yMeTo Ha
Bpb3Ka Mexay peakuumute Ha dpycTpaumns m
arpecmBHo nosegeHve. B nepuoga 2018 -
2020 r. B HawaTa npakTukKa cMe KOHCynTupa-
nn 109 nogpactealiM U TEXHUTE POAUTENN.
NHdopMmnpaHo cbrnacve 3a BK/IKOYBaHe B
N3CNeABaHETO Ha XapaKTepUCTUKNUTE N ANHa-
MUKaTa Ha peakumMuTe B CUTyauuMW Ha pas-
04YapOBaHMeE e MNoJIyYeHO OT TEXHUTE poauTe-
nure.

KnouoBu ayMmu: dpycTpaums, HOHOLN,
arpecusi, Kpusa

Throughout his life, the individual is con-
stantly faced with personal or normative cri-
sis. The uses of the accumulated emotional or
rational experience sometimes is able to
develop adaptive strategies for overcoming it.
In cases where this cannot be done, it reaches
a state requiring the synthesis of a new adap-
tive experience or the development of Inner
conflict. The present study is aimed to exam
the reactions of adolescents as a period of
normative crisis, in situations of frustration
and the general level of aggressive tenden-
cies, as well as the presence of a link between
reactions of frustration and aggressive behav-
ior. In the period 2018 - 2020, in our practice
we have consulted 109 adolescents and their
parents. Informed consent for inclusion in the
study of the characteristics and dynamics of
reactions in situations of frustration was
obtained from the parents.

Keywords:
aggression, crisis

frustration, adolescents,
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Introduction

Puberty is often called a crisis. During this
period, are occur significant changes in the
development of personality, which lead to a
critical change in the thinking, behavior, emo-
tions interests and attitudes of others. Puberty
is a turning point in human development. It
marks the transition from childhood to adul-
thood, completes one period and helps to
adapt to the next. The normative crises are
time of qualitative changes, the result of
which is the transition to a new, higher level of
development and functioning.

In every step of the development, the indi-
vidual must face the solution of various "psyc-
hological tasks", which to pass "successfully"
require a certain resource to deal with. If this
happens, the individual resolves the corres-
ponding crisis, "accumulates" new "psycholo-
gical experience" and moves to a higher level

Achievement

schools.

of personal functioning. Adequate role models
and new coping strategies have been develo-
ped (Boncheva, 2013). In each normative cri-
sis there are: objective factors, most often
changes coming from the environment or
physiological processes and a subjective fac-
tor - deficit, way of surviving and resolving the
crisis.

In an attempt to summarize the prezenta-
tion of what is happening to the adolescents,
we focused on one of the tools of Positive and
Transcultural Psychotherapy -"Balance Model"
and "Conflict Processing Model", according to
which the person develops himself (in abiliti-
es) and distributes the energy of its activity in
four main areas: "Body" - a tool of the senses;
"Activity" - a tool of logic and rationality;
"Contacts" - an instrument of tradition and
"Fantasy / Sence of life" - an instrument of
intuition. (N. Peseshkian, 1999) (fig. 1).

Beginning of puberty, the appearance of secondary sexual
characteristics, rapid growth and change in the body, sud-
den changes in mood, accompanied by a feeling of influx
of strength and energy to helplessness.

Deficiencies: Loss of interest in previous/old activities,
decreased productivity of cognitive functions and reduced
performance. Striving to prove their uniqueness by any
means, incl. problematic behavior and rejection of norms.
Resources: Differentiated attitude towards the learning
content, expanded volume and selectivity of knowledge
preferences and abilities. Development of volitional qualiti-
es: from the basic dynamic - strength, speed of reaction,
through qualitative - the ability to withstand greater and
longer load - endurance, perseverance, patience, to com-
plex and differentiated volitional qualities — concentration
consistency of concentration and perseverance.

The need for self-determination gives impetus to increased
cognitive and creative activity - curiosity, experimenting
with different activities, participation in different clubs and
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Contacts

Future Meaning

Deficiencies: Stubbornness, rudeness, disobedience,
arbitrariness, devaluation, ignoring and/or sharp opposi-
tion to the authority of the adult. Frequent mood swings -
from irritability, "explosiveness", aggression, and nega-
tivism, to tearfulness, indifference, indifference, and apa-
thy. The relationship with the adults is strongly conflictual,
with an active pursuit of separation, expressed in disregard
for norms, contesting rules rejecting and not respecting
restrictions, rebellion against sanctions.

Resources: Expansion of communication skills, formation
and development of organizational skills, business skills,
entrepreneurship, discipline, responsibility, expanding the
range of strategies for dealing with conflict situations.
Contrary to the content of contact with adults, the desire
for contact with peers develops - the circle of friends is the
place to learn new models and practice them. In the group
of friends, everyone experiences and shares the same
thing. Reflection.

Deficiencies: Feeling a lack of meaning in life, fear of the
future, insecurity, helplessness, hopelessness. Strong
internal contradictions between desire and possibilities.

Resources: Broadening the horizons and enriching and
restructuring the system of values - in the field of commu-
nication - selective attitude and evaluation of others, and

self-esteem.

Figure 1. An instrument of intuition (Addapted by the Authors from N. Peseshkian).

Emotionally, puberty could be defined as a
period with the most intense changes. The
feelings and emotions of the adolescent are
under extreme pressure and the range of
polar feelings is extremely wide. The feeling of
"being adult", as a specific new formation, is
the key in self-awareness of adolescents - a
structural and meaningful center in the young
person's experiences. On the one hand, it is
an expression of the new life position in rela-
tion to oneself to others and the surrounding
reality, on the other hand, it determines the
direction and content of his social activity and
the system of new aspirations and the feelings
they experience. Not all adolescents defend
their sence of adulthood in the same way, and
there is no "copy-paste" scheme for adoles-
cent behavior (there are many factors related
to adolescent):

»Level of their independent activity

»Knowledge

»Cognition (activity and achievement)

»Emotions, as a test of love, trust, patien-
ce, time, faith, and security

»Sphere of contacts - relationships and

communication

»Family model - internal and external bor-
ders, upholding the rules and norms, the rela-
tionship between parents and especially the
attitude towards children. Practice shows that
children in whom the relationship with adults
(parents) is based on unconditional execution,
obedience, and sanctions, and not on trust,
support, security and encouragement, the
period of puberty crisis is much more difficult
(Arabadzhiev & Tomcheva, 2021).

The most important feature of puberty is
the fundamental changes in the field of self-
awareness of the adolescent. It is essential for
the whole subsequent development and for-
mation of the personality. During this period,
young people actively develop their own inde-
pendent system of standards for self-esteem
and self-attitude, and the ability to look at
their own world is developing more and more.
Dilova (1999) defines self-esteem as "a con-
scious evaluative-emotional attitude towards
one's own personality". Rosenberg (1965),
"evaluations that the individual makes and
maintains in relation to himself and expresses
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in the form of approval or disapproval." An
attempt for a complete definition of the gene-
ral self-assessment was proposed by Silgidjian
(1978, p. 36), "a system of personal values or
qualities that the person realizes as belonging
to him, experiences and evaluates their signi-
ficance, as well as the need to implement
them in social behavior".

During the "crisis of puberty", the suscep-
tibility of adolescents and adolescents to frust-
ration is very strong. Young people are faced
with many challenges, on the one hand there
is the flourishing of creative, cognitive, and
intellectual abilities, and logical approaches to
solve problematic situations, on the other
hand entering adulthood is accompanied by
emotional instability, stress and frustrating
situations related to the psychological difficul-
ties of growing up.

The key of growing with minimal emotional
damage is the formation of psychological resi-
lience in young people, based on confidence in
their own strengths and skills, ability to accept
and cope with challenges, flexibility of solving
problems and overcoming difficult situations.
In other words, it is a matter of forming frust-
rating tolerance (Arabadzhiev & Tomcheva,
2021). Rosenzweig (2006) is focused on the
adaptive function of frustration tolerance,
understanding it as the individual's ability to
experience frustration without losing psycho-
biological adaptations.

Method

Participants

In the period 2018 - 2020, in our practice
we have consulted 109 adolescents all male at
age 12-14 and their parents. Informed con-
sent for inclusion in the study of the characte-
ristics and dynamics of reactions in situations
of frustration was obtained from the parents.

Aim of the study: To study the reactions
of adolescents at age 12-14 years-old in situa-
tions of frustration and the general level of
aggressive tendencies, as well as the presen-
ce of a link between reactions of frustration
and aggressive behavior.

Instruments

Primary psychotherapeutic interview - 5-
steps model of Method of Positive and
Transcultural Psychotherapy (Peseschkian H.,
2000).

Rosenzweig Picture Frustration test
(Rosenzweig S., 1945; Bulgarian standardiza-
tion Mechkov, 1979). This projective test, was
designed to measure characteristic modes of
responding to frustration, in which the respon-
dent is presented with 24 cartoon drawings,
each depicting one person saying something
frustrating to the other, the second person
being shown with a blank speech bubble. The
respondent's task is to fill in each of the 24
blank speech bubbles with the first response
that comes to mind. The score is based on
nine factors, derived from combinations of
three types of aggression (obstacle-dominan-
ce, ego-defense, and need-persistence) and
three directions of aggression (extraggressi-
on, imaggression, and intraggression).

Aggression questionnaire (Buss and Perry,
1992). The  Buss-Perry  Aggression
Questionnaire (BP-AQ) is a 29-item, four-fac-
tor instrument that measures physical aggres-
sion, verbal aggression, anger, and hostility.

Results:

During the first psychotherapeutic intervi-
ew was found the conflict content:

® High level of anxiety ("Things in the con-
tact with my/our son depend on me, I can't
handle it - I'm helpless and that's a problem!")
- in 60.5% of the parents of young adoles-
cents (12-14 years).

® Disappointment, dissatisfaction, discou-
ragement ("I/we can't do it; We are supposed
to be good parents, but it doesn't work! I don't
understand what's going on!") is the experien-
ces of 47,7% of parents of young adolescents.

® QOutrage, irritation, accusations ("He/she
is not what we expected! "He/she behaves
elementary and none of our efforts work!)
showed 21.1% of the parents of young ado-
lescents.

® Insult, aggression ("I/we give him / her
everything that a good parent is supposed to,
and we expect to get good behavior! "He/she
tries to overcome with his/her behavior, but it
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will not happen - with punishments and restri-
ctions we will "cure" his/her stubbornness!) is
observed in 15.5% of parents of young ado-
lescents.

The content of the problems they share
could be conditionally divided into several
main groups: Relationships with adults; peer
relationships; problems at school; dissatisfac-
tion with oneself and dissatisfaction with
others (Table 1).

To track the age specifics of frustration
reactions in young adolescents, we used the
Rosenzweig Picture - Frustration Test. The reli-
ability of the results (Cronbach's Alpha) - 0.77
in the age group 12 - 14 years. This group
showed the highest values in external accusa-
tory reactions to deal with frustration (catego-
ry "E"). Regarding the object to which the
reaction is directed, the highest values are
observed in the reactions fixed to self-defense
(category "ED"). (Table 3). Compared to the
normative range (Mechkov, 1979) the reac-

tions of the group are normal (Code 3).

With Rosenzweig’s Picture Frustration test
in 61.3% of 12 - 14-year-old was found, anx-
iety, tendency to rely on rigid stereotypes of
activity and inability to assess the situation.
Adolescents are fixated on the conflict as an
event/obstacle (factor E - extrapunitive
responses) and through vulnerability, a desire
to impose themselves and "have a say" try to
attract attention to themselves. In frustrating
situation, 58.0% of young adolescents, tend
to react with acute rejection of what is hap-
pening, a desire to subordinate reality to their
needs, striving for dominance and intolerance
to "Foreign will" (factor E - extrapunitive
responses). The other factor with a greater
emphasis on young adolescents is the impul-
sive response to circumstances (factor M -
impunitive responses) 61.1% of 12-14-year-
old react with carelessness, frivolity, irrespon-
sibility and/or underestimate or underesti-
mate the situation. Such behavior is subject to

Table 1. Problems through the perspective of young adolescents.

Problems

Agegroup 12 — 14-years old

Relationships with adults (parents and
significant adults)

Conflicts with parents: "They forbid me to go out!"; "They
don't like my friends and we have fights over them!"; "They
threaten me with punishment!"; "They constantly scold me and
insult me!" "They accuse me of being disobedient, lazy and
irresponsible!"; "They want things to happen just their way -
They don't understand me!"; "I have no right to want or to do
anything — because I am young!"; "They don't buy what I want,
but what they have decided!"; "They don't love me!"

Relationships with peers

Rejection, 1solation, harassment, aggression, ridicule

Problems at school

Lack of interest and resistance - "My parents chose the school,
let them study!"; bad grades - "They deliberately give me bad
grades!"; punishments; Rebellion against the rules: "The rules
are designed to be broken!"

Dissatisfaction with themselves

Body; appearance; abilities

Dissatisfaction with others

Others are evil, dissatisfied, vindictive, hate me, insult me and
gossip.
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Table 2. Values of the mean in the group of 12-14 years.

Age E |
12-14 Mean 11.17 4,833
years
N 57 57
Std. 3,853 1.9419
Deviation

emotional breakdowns, and frequent change
of wall and asthenic states. In the character-
istic of frustration reactions in adolescents
(12-14 years) with a strong statistical signifi-
cance (39.9%) proved factor "e", which on the
one hand is an indicator of claims and expec-
tations towards the other to remove frustra-
tion, on the other hand means activity, ten-
dency to delegate responsibility and leader-
ship. In the examined young people, the fac-
tor "e" shows significance in combination with
the factors in:

® "I" (intropunitive responses) - a sign of
self-criticism, focus on one's own inferiority,
sense of guilt, remorse, sometimes self-blame
and self-discreditation with the characteristic
behavior of politeness and irrational con-
formism.

® "M" (impunitive responses) - tendency
to be indifferent in situations of frustration,
devaluation or demonstrated indifference,
which is probably the selective use of psycho-
logical defense ,reaction’s formation" to deal
with the fear of new frustration or to contain a
repressed aggressive impulse built in the ado-
lescent's perceptions of subjective unaccept-
ability of aggressive behavior - 53.7% in
young adolescents.

Buss and Perry Aggression Questionnaire
(AQ) Results:

The questionnaire reliability (Cronbach’s
Alpha) for the individual subscales varies
between 0.73 and 0.79, reaching 0.77 for the
overall score of aggression. The average val-
ues of the studied variables are higher in the
group and found in all components of aggres-
sion, except for the scale "Hostility". (Table 3).

12-14-year-olds show a willingness to use

M OD ED NP
7,684 5,99 10.92 6,77
57 57 57 57
2,9725 2,304 2,904 2,591

these two forms of aggression to achieve their
own. Young adolescents openly show their irri-
tability, dissatisfaction, anger, and irritability.
Still limited cognitive abilities affect the mean-
ing of behavior, and the lack of tolerance in
achieving the desired and the strength of the
impulse that guides the actions of adolescents
gives aggression a more protective character.
Limited self-control and the emerging self-
esteem, expressed mainly in sensitivity to
negative evaluation and the accompanying
emotions and experiences, predispose to
aggressive actions.

The low value on the scale "Hostility" is an
indicator that the actions of young adolescents
are not determined by prolonged and persist-
ent negative attitudes towards the surround-
ing reality (people and events), but rather the
result of an emotional state of provocative
nature, such as anger.

Hostility is an antagonistic attitude towards
people, which includes a cognitive, affective,
and behavioral component. The affective com-
ponent is represented by several intercon-
nected emotions such as: anger, irritation,
resentment, disgust, contempt, and others.
The cognitive component contains negative
beliefs about the world and others - mistrust,
suspicion, contempt, prejudice and cynicism,
behavioral component includes a diverse
repertoire of actions, most often hidden - pas-
sive-aggressive actions, unwillingness to
cooperate and compromise, avoid contact
(communication), cold attitude towards oth-
ers, etc. (Barrett et al., 2007).

Passive - aggressive behavior is, perhaps
the worst way to show anger - as opposed to
the open and spontaneous way, to strongly
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Table 3. Average value for the components of aggression

Age OA FA VA A H
12 -14 Mean 98,74 34,49 22,77 22,89 18,84
N 57 57 57 57 57
Std. 13,915 6,596 6,921 5,554 3,895

relieve the tension that usually follows the tra-
jectory: dissatisfaction - irritation - anger -
rage. The adolescent and the young adults are
not yet able to understand his insidious and
destructive ability, and they do not realize that
their resistance and perseverance prevent the
imprisoned anger from being released.
Examples of such behavior are procrastina-
tion, stubbornness, suspicion, resentment,
anger, deliberate "inability" to make the
expected or repeated failure to perform the
required tasks. On a conscious level, the
young man believes that in this rank he
defends himself and "lets them understand."
On an unconscious level, such behavior is
aimed at infuriating and / or upsetting author-
ities (parents, teachers, educators).

"There is no smoke without fire!" -
what is the spark that ignites the aggressive
behavior of a growing person?

Discussion

The summary information from the pri-
mary psychotherapeutic interview shows that
to establish himself in his new social position,
the young man tries to go beyond his current
style of contacts. His efforts are focused on
finding ways to realize his "growing" opportu-
nities, the pursuit of autonomy and independ-
ence (experienced as freedom), to develop his
individuality and to receive recognition from
adults, whose model he repeats, and to whom
he wants to show his readiness to take a place
in the "world of the great."

The sphere of communication with peers is
very emotionally charged. And if in the second
normative crisis (of the first grader) the suc-
cessful outcome is the good contact with just
one person — "My friend! Peace in the group"
(Bontcheva, p.101), then in the crisis of

puberty the leading motive in the behavior of
the young man is to consolidate his place and
to establish himself in the group of peers.
Friendship during this period is complex and
controversial, and friends are a source of
social and emotional significance. The assess-
ment that he expects and receives from his
peers acquires paramount importance and
displaces from the adolescent's field of vision
the relationship with the significant adult, but
the content of the contact retains its strong
emotional charge. The inner struggle of the
growing person is, on the one hand, a strong
desire for autonomy, independence, and free-
dom, and on the other hand the need to feel
and receive love, patience, attention, trust
and time (primary current abilities) to feel
secure and stable and to experiences himself
as significant and valuable.

This is a "cornerstone" in the contact
between parents and young adolescents.
Shared problems show where the discrepancy
is - parents have expectations for success,
achievement, order, accuracy, courtesy, disci-
pline, responsibility (secondary current abili-
ties), and the young adolescent and adoles-
cents have needs for support, help, coopera-
tion and partnership. Parents demand and
blame, and /or helplessly withdraw from
active contact with their children, while ado-
lescents either protest violently or remain
grimly silent and act in their own way.

Unmet needs cause frustration. The rapid
pace of physical and cognitive development
leads to the formation of new needs, and the
narrowed psychological horizon of “Here and
now!” determines the framework in which the
adolescent insists on getting what he wants.
Based on the psychological features of the
period of crisis of puberty, it is evident that
adolescents, due to their vulnerability and
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not-strengthened self-image, choose demon-
strative behavior - from open aggression,
active-offensive position, striving for domi-
nance and intolerance to requirements, to
impulsiveness and poorly judged action deci-
sions. Successful self-defense in their experi-
ence is the activity through accusations,
demands / expectations of the other to take
responsibility for what is happening, rejecting
and denying their own guilt and / or participa-
tion trying to "equalize forces".

Conclusions

1. Ego-protective type of reactions domi-
nates, followed by the reactions fixed to the sat-
isfaction of needs.

2. Anxiety, tendency to rely on rigid stereo-
types of activity and inability to assess the situ-
ation are found. Young adolescents fixate on the
conflict as an event / obstacle and through vul-
nerability, a desire to impose themselves and

"have a say" try to attract attention to them-
selves. Young adolescents tend to react with
acute rejection of what is happening, a desire to
subordinate reality to their needs, striving for
dominance and intolerance to "Foreign will"

3. Young people in this group are focused on
their inner world and believe that the world
should be what they want it to be. They lack
enough experience to judge and accept opinions
that differ from their own. They try to hide the
uncertainty in their abilities and skills, relying on
protective mechanisms.

4. The crisis of puberty is characterized by
the fact that the adolescent acquires new oppor-
tunities and strengths that were previously
absent or were a process of development.
Moving to a higher stage of development, the
young person feels that he already has much
more strength, independence and will to solve
the problems that until recently were solved by
adults.

REFERENCES:

1. Apabanxwues, 3. TomueBa, Cr. (2021) TpaBmu,
KPU3u M KPU3UCHN MHTEPBEHLMM. V3aaTencrso
Jakc 6yk ISBN 978-619-189-175-7.

2. boHueBa, W. lcuxosiornss Ha AETCKOTO pa3sBu-
Tme. CnaBeHa. BapHa. 2013.

3. Meukos, K. bbsirapcka ctaHgapTv3aums Ha Kap-
TUHHO-PYCTPaLUmMoHHa npoba Ha Po3eHLBavir.,
1979.

4. Barrett, L. F, Mesquita, B., Ochsner, K. N.,
Gross, J. 1. (2007). The experience of emotion.
Annual Review of Psychology, 58, 373-403.

5. Buss, A. H.: The psychology of aggression. New
York: Wiley, 1961. pp.307.

6. Buss, A. H.: Instrumentality of aggression, feed-
back, and frustration as determinants of physi-
cal aggression. Journal of Personality and Social
Psychology, 3. 1966. pp. 153-162.

7. Buss, A. H., & Perry, M. (1992). The Aggression

Questionnaire. Journal of Personality and Social
Psychology, 63(3), 452-459,
https://doi.org/10.1037/0022-3514.63.3.452

8. Peseschkian, N. Positive Psychotherapy,; Theory
and Practice of a New Method. Amazon. 2000.

9. Rosenzweig, S. The picture-association method
and its application in a study of reactions to
frustration. J. Pers., 1945, 14, 3-23.

10. Rosenzweig, S. The Rosenzweig Picture
Frustration (P-F) Study. St. Louis: Rana House,
1978.

11. Tomcheva, S & Arabadzhiev, Z. Frustration
reactions spectrum during the crisis of
Puberty. PPT  Journal The Global
Psychotherapist vol 1 (2), July, 2021.

12. Wilde, J. The Relationship between Frustration
Intolerance and Academic Achievement in
College. International Journal of Higher
Education 1(2). 2012.
DOI1:10.5430/ijhe.vin2pl

Appec 3a kopecnoHAeHLUMUS:
3J1IATOCJ1AB APABAAXXUEB,

Mnosamne 4002, Bacun Anpunos 15 a,

KaTegpa no ncmxmatpus
N MeauLMHCKa Ncuxonorus,
MeaonumHckn dGakyntet, MY.
Email: zlatolini@gmail.com

Corresponding author:
Dr ZL. ARABADIJIEV,

Plovdiv 4002, Vasil Aprilov 15 a,
Department of Psychiatryand
medical psychology,
Faculty of Medicine, MU.
Email: zlatolini@gmail.com

(Bulgarian medicine vol. 11 N° 2/2021




CKPUHMHr 3a paHHa AMArHOCTUKa

Ha xunodapuHreasneH

NMAOCKOKJ/IETbYEH KapUynHOM

Cr. CrosiHoB', XK. CravikoBa?, H. AHaHoleB’
IYHMBepCMTeTCKa criegynasin3mpaHa 6OJ7HI/IL[a 3a dKTUBHO JiedeHne rno OHKOJ10rms

/YCBAJIO/ rp.Cogpuns

’My-Cogpus, ®O3 ,[pogecop aA-p Lekomup BoaeHn4yapos, aMH” -Copusi

*KomriiekceH oHKkosormyeH LeHTop /KOL/ rp. lMnoBams

Sceening for an early diagnosis
of hypopharyngeal squamous cell carcinoma

St. Stoyanov'; J. Staykova®; N. Ananoshtev’
University Specialised Hospital for an Active Treatment of Oncology - Sofia

’Medical University - Sofia - Faculty of Public Health
,Prof.Dr Tzekomir Vodenicharov, MD” - Department of Preventive Medicine

*Complex Oncological Centre - Plovdiv

PE3IOME:

ABSTRACT:

PaHHaTa AMarHOCTMKA Ha paka Ha Xuro-
hapuHKkca, BoaM 4O MNO-rONIEMM LUAHCOBE 3a
n3nekyBaHe Ha 3a60N5BaHETO M NOBULLABaHE
NpeXMBSAeMOoCTTa nNpu ToBa 3abonssaHe. KbM
HaCTOSLUMAT MOMEHT HsaMa pa3paboTeH W
npeasioXXeH CKPUHWHE 3@ pak Ha XxunodapuH-
cka. Lenta Ha npeanaraHusT OT Hac CKpu-
HWUHI 3a paHHa AMarHOCTMKa Ha paka Ha
XxvnodapuHcka, e 3a NoCTUraHe Ha cnegHuTe
pesyntatu: a/ Ja ce Hamanu 6posi Ha xopaTa,
KOWTO Aa pa3BuAT pak Ha xvnodapuHcka; 6/
[a ce Hamanu 6pos Ha xopaTta, KOUTO ymmpaTt
OT ToBa 3abonasaHe; B/[la ce HamMepsT Xopa-
Ta H pUCK, KOUTO UMaT HyXZAa OT CKPUHUHI
MO-4eCTo, CAPSMO XOpaTa C HUCLK PUCK;

Bogely npuvHUMN B HalwaTa cTpaTerms 3a
MPeBEHLUMA M CKPUHMHI 3a pak Ha xunoda-
PUHCKA, € HAaco4YeH KbM CrpaBsiHe C NpeaoT-
BpaTUMUTE PUCKOBE 3a pak Ha XunodapuH-
cKa.

KnrouoBu aymm: xunocdapuHreaneH Kap-
LIMHOM, CKPUHWHT, NPEBEHLMS, PUCKOBK (haK-
TOPW, paHHa AMarHOCTuUKa.

The early diagnosis of squamous cell
hypopharyngeal carcinoma leads to greater,
or at least better results, concirning the sur-
vival and treatment itself. Up to the moment
there is not a valid such screening method for
that cancer. So, the aim of the suggested by
us is as follows:

- to reduce the number of the people with
potentially hypopharyngeal cancer;

- to reduce the number of the people,
dying from that disease;

- to find out people with higher risk from
getting such illness, in comparision to people
with lower risk.

Key words: hypopharyngeal
screening, prevention, risk factors.

cancer,
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Introduction:

The screening methods are used for an early
diagnosis of an oncological disease, just before
the first symptoms to appear. Meanwhile all over
the World the scientific researches lead to devel-
op many tests, later being used as a screening
method for a certain type of cancer
Unfortunately, up to the moment there is not
such a helpfull screaning one for the hypopha-
ryngeal cancer. Still now, that process is being
diagnosted in a rather advanced stage - III, or
IV, and very, very rarely - at the beginning - Ist
and IInd. That cancer usually makes rapid
methastases, after a surgical treatment carries
away bad prognosis and low survival rate. The
screening test, suggested by us, is a measure-
ment, giving a chance to identify the
people,exposed being on a high hypopharybgeal
cancer risk.

The aim of the suggested by us screening for
an early diagnosis of the hypopharyngeal carci-
noma is to gain the following results:

1. To reduce the number of the people, later
performing such cancer;

2. To reduce the number of the people, dying
from that;

3. To find out people with high risk, needing
such screening procedure, in comparision to the
people with a lower risk.

The acknowledge of the people about the
screening role,early diagnosis process,ability and
willingness to cure 0.s., as well as the clinical dis-
coveries - all these features do play an impor-
tant role in the strategy for making better results
in the whole diagnostic process of the hypopha-
ryngeal carcinoma.

Our leading principle in the strategy towards
prevention and screening of hypopharyngeal
cancer is declared towards overcoming the
potential and curative risks of the cancer.
Tobacco-smoking comes to be the most serious,
but on the other hand - a curative risk for that
cancer.So, stopping smoking makes the preven-
tion from cancer valid and possible. Here come
the other curative risks - such as too much alco-
hol drinking and smoked food consuming.
Something more- thinking and speaking about
healthy way of living mean a mixture between
the following:

- feeding with rich in quality food;

no smoking at all, as well as alcohol drinking;

- an active sports facilities and respectively-
activities for any age;

In order to gain that healthy way of life, we

intend to inform the EU - institutions for receiv-
ing a psychological support for the population
of Bulgaria, thus the final result will be accom-
plishing the already mentioned priorities.

In conclusion we may say, that the screen-
ing of an early diagnosis for a hypopharyngeal
cancer comes to be an attractive strategy in
increasing the percentage of the successfully
survived people.

A patient's screening pathway

for an early diagnosted

hypopharyngeal carcinoma:

The following document is filled up by the
physician in order to be an useful one, during
the observation period of time for any of the
followed-up patients with predominant onco-
logical - hypopharyngeal disease:

- Screening N of the patient................

- Date of examination............cceevvvunnn.

- Name of the patient............c.cooeviennnn.

- Date of birth.....ccccooviiiiii

I. A principle model for screening of
people with high risk for a hypopharyn-
geal carcinoma, using an individual path-
way-card for examination and estimation
of the indexes during the follow-up period
of time:

1. Tobacco smoking for a long period of
time-both active and passive:

4. Sircumstances from genetic point of
view. A presence of malignant illness in that
same localization in the family members:

5. Sircumstances from professional point of
view- azbest exposion, as well as other chem-
ical substances-inhalating,working in a coal -
mining basin, etc.

6. Specific treatment of any other malignant
head and neck disorders:

virus:
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8. Any specific invasions by HPV:.

cavity:

10. A presence of chronic inflammatory
processes in the upper respiratory tract -
sinuitis, pharyngitis,stomatitis aphtosa, tonsil-
litis chronica, reccurent oral cavity pains:

11. Any habitats in consuming specific food
- like smoked ones, or others:

12. Are there any cicatrices in the oral cav-
ity - as a result of active intoxications, leading
to a local immune regression, or as a result or
an influence of virus chronic activities:

II. Symptoms:

1. A presence of enlarged neck lymph
nodes, or a node. This is one of the first symp-
toms, accompaning a hypopharyngeal cancer -
to be seen in more than 50% of the patients:

2. A presence of local oral cavity inflamma-
tory process, lasting more than it should be,
more and more, after a treatment:

3. A presence of pain, going from the oral
cavity towards the ear:

A pattern for an early diagnosis of a

hypopharyngeal carcinoma:

1. A hystorical evidence of the illness, sup-
ported by a local ENT-status with byopsy, pre-
dominantly:

2. Hypopharyngoscopy, if needed- a bron-
choscopy:

4. Computer Tomography, or IMR of the pri-
mary tumour:

5. Computer Tomography or IMR of the
upper mediastinum:

6. Ultra-sound examination of the
abdomen:

7. An appropriate teeth status, with treat-
ment, if possible:

8. A sternum punction for declaring the
stage of the lymphoms and the G2 and G3
squamous cell carcinomas:

9. Any kind of laboratory measurements,
like: peripheral and biochemical substances in
the blood, beta 2 microglobulins, etc.

Conclusions:

1. The screening method for an early diag-
nosis of a hypopharyngeal carcinoma supports
the physicians in finding out it in an early
stage.

2. The early diagnosis helps and leads to
greater chances in the treatment itself, thus-
to longer survival.

3. As far as the risk in the screening are
concirned, they are the following:

- false positive data - sometimes the
screening may show a presence of tumour
formation, afterwords it proves to be a benig-
nent one;

- hyperdiagnosis - sometimes unneccessary
examinations and measurements may be pre-
scribed. Usualy they go together with false
positive results;

- false negative results: sometimes the
screening methods reveal no presence of a
malignant tumour.As a reult-the patient is not
going to be treated, the way he ( she ) should
be, thus this leads to a later precise diagnosis,
lower survival, etc.
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Heo-agroBaHTHaTa XMMMO-Tepanus

npu aBaHCUpPaAHU XNnodapuHreasiHm
NMNIOCKOK/IETbYHU KapLMHOMMU U CNACUTESTHU
MEepKU nNpu peumamsem Ha TyMopa

XK. CrankoBa’, CrosiH CTosiHOB?, Hukosia AHaHoLyes’
MeanumHcku yHnBepeutet rp.Cogusi, ®O3 ,lpo.a-p Lekommup BoaeHn4apos, AMH”,

rp. Cogpusi.

2YHuBepcHUTECKa Crieymann3mpaHa 60/1HMLa 3@ aKTUBHO JIEYEHME 10 OHKOJIOMMS

/YCBAJIO/ rp. Cogus.

*KoMmriziekceH OHKO/1I0rm4yeH uyeHTbp rp. lnosams.

Neo-adjuvant chemo-therapy, performed in
advanced hypopharyngeal squamous cell
carcinoma , helpful deeds in recurrent cases

J. Staykova’, St. Stoyanov?, N. Ananoshtev’
'Medical University — Sofia, Faculty of Public Health,

Department of Preventive Medicine.

“University Specialised Hospital for an Active Treatment of Oncology (USBALO) -

Sofia.
*Complex Oncological Centre — Plovdiv.

PE3IOME:

ABSTRACT:

N3cnegBaxme ponsta Ha HeO-aAlBaHTHa-
Ta XMMMOTEpanus 3a Bb3MOXEH YacTUyeH
WAW MbJIEH KIIMHUYEH OTrOBOP 3a nocneasally
onepaTuvBeH NoaxoA NpwW aBaHCMpaHW MoC-
KOK/IETbYHN KapuMHOMWU. Heo-aAloBaHTHaTa
XMUMUO-Tepanust € u3nbfiHeHa c:- Platinum T
Taxane wnu ¢ TpuTe npenaparta:- Platinum T
Taxane t 5-Flurouracil ( 5 FU), B Tpn ceamun-
yeH pexum.OT obwmsa 6pon 59 mnscneasanHm
naumeHTu, B IVa kimHmn4eH ctaamm baxa 69%
oT cnyyauTe, B IVb knnHMYeH ctaguii 21% ot
cnyyaute n 10% ot cnydvaute B III-T1 KNUHK-
YyeH cTaaun. B pesyntaT Ha nposefeHaTa
Heo-aJlBaHTHa XMMMOTEpPanus 1 pe3ynTaTeH
K/IMHWYEH OTrOBOp, Ce U3BbpLUMXa XUPYPru-
yeckn WHTepBeHUMM npu 10 naumeHTa /

We checked the role of neo-adjuvant
chemo-therapy as far as the whole curative
process of that disease is concerned - gener-
ally, or partially - from the effect point of
view, as well as the need of following opera-
tive approach in advanced hypopharyngeal
squamous cell carcinoma. The neo-adjuvant
chemotherapy is done by: C-platinum,
Taxane, or the three medicaments - Platinum,
Taxane, 5-Fluroruracil ( 5FU) - all in a period
of 3 weeks. The total number of the patients
was 59 , among them 69% were in IV a clin-
ical stage, 21 % - IV b,10% - in III clinical
stage. The clinical result after these proce-
dures is as it follows — summarised clinical
answer - in 66% of the patients, among
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33.3% OT cny4dauTte/ OT 06WOo noanexawmre
33 nauueHTa 3@ OnepaTuBHO NedyeHue.
OpraHocbxpaHsaBaly onepaumm ce U3BbpLUmn-
xa npu 19 ot naumentute / 57.5% oT cnyyam-
Te/. Heo-aglBaHTHaTa XuMuoTepanus e
nonesHa npoueaypa 3a MpUIOXKEHWe npu
aBaHCUpaHU XunodapuHreasHn nJIOCKOKe-
TbYHWN KapUMHOMMW.

KnrouoBu aymun: xunodapuHreaneH Kap-
LUMHOM, XMMMUOTEpanus, peunavsen, Heo-aak-
BaHTHa XMMMOTEPanus, CNacuTeIHN MepPKU.

which - 60% - partial clinical response, and
6% - general, full one . As a result of all that,
surgical interventions were performed in 10
patients (33.3)% from all 33 people, suspect-
ed for an operation at all . Organic-saved
operations have been done in 19 people
(57.5%). The final result is that the neo-adju-
vant chemo-therapy is a helpful procedure in
advanced hypopharyngeal squamous cell car-
cinoma .The mean period of time, registered
by us for a disease - recurrence is 10.3
months (a wide interval - 2.1 - up to 61
months). We checked that 79 % of the
patients do survive 3 years period of time -
after surgical operations and chemo-radio-
therapy. We did not fell upon a person with 3
years survival after a chemo-radio-therapy,
only .

Key words: hypopharyngeal squamous
cell carcinoma, chemotherapy, recurrences,
cumulative survival, neo-adjuvant chemo-
therapy, helpful deeds.

Introduction:

We made a thorough retrospective and
prospective follow-up of 59 patients, not well
treated, being with advanced carcinoma -
during the period 2010-2020 - in Complex
Oncological Centre - Plovdiv - for the sake of
estimating the role of neo-adjuvant chemo-
therapy in order to achieve a full, or partial cli-
nical answer, to perform a certain operative
treatment, as well, or not.

As far as the good results of all these hel-
pful deeds are concerned, among people with
recurrences, we checked precisely 49 pati-
ents, treated for that in COC - Plovdiv, during
the same period - 2010-2020. Among all
these people, 45% could be connected with
some helpful procedures on a recurrence
base. According to the types of the recurren-
ces — 85 % of all the cases are local ones, 23
% - regional, in 19 % - distant recurrences.

Material and methods:

We made a thorough retrospective and
prospective follow-up of 59 patients, not well
treated, being with advanced carcinoma,
during the period 2010-2020 in COC- Plovdiv.

The aim of the study was to determine the
role of neo-adjuvant chemo-therapy in achie-
ving full or at least partial clinical answer for a
following surgical treatment in advanced
hypopharyngeal squamous cell carcinoma.
That neo-adjuvant therapy is done with the
substances - C-Platinum, Taxane, or the 3 of
them- Platinum, Taxane and 5- Flurouracil
(5FU), for a period of 3 weeks. For estimating
the good results of all these helpful deeds, we
checked precisely 49 patients with recurren-
ces of hypopharyngeal squamous cell carcino-
ma. So, we calculated the mean 3 years sur-
vival rate of people with performed already
operative treatment, together with chemo-
therapy, or 3 years survival rate for people
with performed chemo-therapy, only.

Results:

We made a follow-up examination of 59
patients, not well treated,with advanced
hypopharyngeal carcinoma, during the period
2010-2020 in COC - Plovdiv. The aim of the
study is to determine the role of the neo-adju-
vant chemo-therapy in accordance with a
future full or at least partial clinical effect, as
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well as forwarding operation - in advanced
hypopharyngeal squamous cell carcinoma.

Thus, the neo-adjuvant chemo-therapy is
performed the role of the neo-adjuvant
chemo-therapy in accordance with a future
full or at least partial clinical effect, as well as
forwarding operation - in advanced hypopha-
ryngeal squamous cell carcinoma.

Thus, the neo-adjuvant chemo-therapy is
performed by the substances: C-Platinum,
Taxane, 5-Flurouracil ( 5FU )- for a period of 3
weeks. The mean age of the patients is 55
years. In most of the patients with advanced
hypopharyngeal carcinoma, the tumour itself
engages the structure, called ,sinus pyrifor-
mis”. In our study hat concerns 83 % of the
examined people. In accordance to the clinical
stage, the situation is as it follows :69% -
belonging to IV a, 21% -to IV b, 10% - to III
clinical stage. (table 1)

Finally, after performing the neo-adjuvant
chemotherapy, the whole summarised clinical
answer was to be seen in 66% of the cases,
among which - 6% - with full clinical response
from the treatment, and 60% - with partial
one. As a result of that full response, forward-
ing operative treatments have been per-
formed later - in 10 people (33,3%) from all
33 patients, suitable at all. Organic-saved
operations have been done in 19 people
(57.5%) of all, suitable for that.

Conclusion:

The neo-adjuvant chemo-therapy could be
a helpful procedure in advanced hypopharyn-
geal squamous cell carcinoma.

Nevermind the progress, registered in last
years in both types of treatment - operative
and radio-chemo-therapy, this kind of cancer

Table 1: Neo-adjuvant chemo-therapy in 59 patients with advanced hypopharyngeal squa-
mous cell carcinoma - according to the clinical answer and operative possibilities:

number | Hypopharyngeal squamous cell carcinoma Indexes
cases |%
1. Clinical stage :
- Total number 58 100
- Inlll clinical stage 6 10
- In IV a clinical stage 41 69
- In IV b clinical stage 12 21
2. Neo-adjuvant chemo-therapy :
Total summarised answer 39 66
Among them :
- Partial clinical answer 35 60
- Full clinical answer 4 6
3. Performed operative treatment — after the chemo-therapy :
- Total number of patients , suitable for an operation 33 100
- Performed operative treatment 10 33.3
- Performed organic-saved operations 19 57.5
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Table 2: Helpful procedures, performed in recurrent hypopharyngeal carcinoma, following
primary surgical and chemo-radio-therapy in 49 patients — COC- Plovdiv, 2010-2020.

number | Efficiency and results Indexes
months %
1. Mean time for declaring a recurrences in the|10.3
process of treatment for hypopharyngeal carcinoma (24-611)
2. According to the recurrences :
-local-regional - 100%
-regional - 23%
-distant - 19%
-local 85%

Table 3: Cumulative survival in patients with hypopharyngeal carcinoma, being performed
a primary operative treatment and chemo-radio-therapy.

number | Mean survival

1year % 3years % |Interval

performed operative
and chemo-radio-therapy

1. Mean survival in patients with
treatment

96% 79% 16.61

28.30

2. Mean survival in patients with
performed only chemo-radio-
therapy

remains still with some of the worse and bad
prognosis from all types of tumours in head
and neck.

The treatment of the both types of the dis-
ease - primary one, and the recurrences,do
play an important role over the survival period
of time in patients. Our purpose was to deter-
mine the efficiency of the helpful procedures
in recurrent cases, after the primary treat-
ment been done.

We made a thorough follow -up of 49
patients, treated in COC-Plovdiv - 2010-2020.
The mean time for diagnostic a recurrence
from the beginning of the treatment is 10.3
months. The whole activities in reccurences
was able in 45% of the patients. (table2)

According to the recurrences themselves,
they are : local ones - in 85% of the cases,

local-regional - in 100%, in all; regional - in
23 %, distant metastases - in 19 %.

We found out a certain cumulative survival
- with non-activity tumour, as it follows :
(table 3)

The results show, that patients with per-
formed both operative and chemo-radio-ther-
apy, in 96 % havel year survival period of
time, while 3 years may reach 79 %. We did
not fell upon a person with 3 years survival
period of time with performed only chemo-
radio-therapy.

Conclusions:

1. Most of the patients with advanced
hypopharyngeal carcinoma are to be seen in
IV a clinical stage ( 69%), 21% -in IV b, 10%
- in III clinical stage.

2. As a result of the performed neo-adju-

(Bulgarian medicine vol. 11 N° 2/2021




vant therapy, the whole summarised answer
is in 66 % of the cases, among which - 60%
- partial, 6% - full one, after the chemo-ther-
apy with C-Platinum, Taxane, or with 5FU,
also.

3. As a whole result of all that, surgical
interventions have been performed in 30% of
the patients, and organic- saved operations -
in 57.5%.

4. The neo-adjuvant chemo-therapy could
be a helpful procedure in patients with
advanced hypopharyngeal carcinoma, espe-
cially for a next operative one.

5. We found out that the mean time for
declaring a recurrence - from the very begin-
ning, is 10.3 months.

6. The whole capacity of the helpful deeds
in recurrences is to be seen in 45% of the
explored by us people.

7. The mean 3 years survival period of time
in patients with performed both - operative
and chemo-therapy, is 79% of the cases.

8. We did not fell upon a person with 3
years survival after performing only a chemo-
radio-therapy.
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CnuncaHuve bbnrapcka MeamumHa e nsgaHune
Ha bBbarapckata akagemMuss Ha HaykuTe u
nskycreata (BAHWN), OtaoeneHue Hayka,
HaydyeH LeHTbp No MeanumMHa u 34paBeonas-
BaHe. WM3nm3a 4  KHUXKM  rOAMLLIHO.
CnucaHmeTo € [AOCTbMHO €eNeKTPOHHO Ha
canta Ha BAHW, pasaen v3gaHus.

B cnucaHue ,,bbnarapcka meauumHa” ce
oTneyaTBaT OPUrMHANHM CTaTUK, Ka3yUCTUYHN
CcbobLueHuns, 063opn  peueH3nn n Ccboblle-
HWS 3a NMpoBeAEeHM UM NPeaCTosIWM HayuHU
popyMn — CUMNO3NYMK, KOHIPECU, NN ApYTn
B 0bnacTTa Ha KIMHUYHaTa U hyHAaMeHTaIHa
MeamumHa. CnMcaHMeTo U3/M3a Ha aHMMNCKK
€31K C NoApobHM pe3toMeTa Ha aHMNMNCKK 1
6bArapckn esuk. M3KYeHns ce npassT 3a
0630pHK CTaTUM NO OCOBEHO 3HAYMMU TEMMU.
3arnaBneTo, aBTOPCKUTE KOMEKTUBU U HaANU-
CUTE U O03HA4YeHusTa Ha ucTpauuuTe ce
oTrneyaTBaT W Ha ABaTa e3uKa.

Martepuanurte Tpsi6Ba Aa ce NpeacTaBsT B
[ABa efHaKBW ek3eMnasapa, Ha wpudt Times
New Roman, pa3smep 12, pascTosiHue mexay
penoseTe 1.5 nnHun. O6eMbT Ha BCsika CTaTus
e 80 10 ctpanuum, 12 cTpaHuum 3a 0630pHUTE
cTatTm 1 3-4 CTpaHWUM 33 KasyMUCTUYHUTE
cbobuweHns. bubnuorpadusata u  wmnocTpa-
LUMUTEe Ca BKJIOYEHWN B TO3M 06eM. 3a MHop-
Mauus 3a Hay4yHu NposiBn 06emMbT e A0 4 cTpa-
HULMW, 3@ PELEH3UN Ha KHUMM — A0 2 CTpaHu-
un. B To31 06eM He ce BKIKOYBAT pe3toMeTaTa
Ha aHrMMNCKN 1 6barapckn esmk, YMnTo obem
Tpsbea aa 6bvae no 200 agymum ¢ 3-5 kNoYoBMK
Aymun. PestomeTata TpsibBa Aa OTpa3siBaT KOH-
KpeTHaTa paboTHa xunoTtesa, W3Mnon3BaHuTe
METOAN, MONy4YeHUTe pe3ynTaTv U 3akiode-
HKe.

CTpyktypata Ha cratuute TpsbBa Aa
OTroBapsl Ha ClefHUTE W3UCKBaHWA: 3arna-
BME, UMeHaTa Ha aBTopuTe (cobCTBEHO MME U
damnnuns), Ha3BaHME Ha Hay4yHaTa opraHu3a-
UM waM nedyebHOTO 3aBedeHMe, B KOETO
pabotat OpurMHanHuTe cratun TpsibBa Aa
nUMaT cnegHaTta CTpPyKTypa: BbBeAeHWe, MeTo-
AV, pe3yntatn, obCbXAaHe W 3aKI4yeHue
nnn mnssoan. Metoavkute TpsibBa aa 6vaar
noApobHO OMMCaHW, KakTo M CTaTUCTUYECKM
METoAM, U3MN0N3BaHW B U3CneaBaHeTo. B Tecta

ce npuemart camo oduLMaNHO NpUeTUTe CbK-
palleHus, octaHanuTe Tpsibea aa 6vaaT obsc-
HeHW.3a MepHUTE eanMHMUM Ce U3MOoN3Ba CUC-
Temata SI. WnwoctpauuuTte ce npeacraBaT
KaTo oTAeNHW hannose 1 ce Nocovsa MACTOTO
UM TEKCTa 3a yNieCHeHWe npu npegnevaTHaTa
NoOAroToBKa.

Te3n u3MCKBaHMS He BaxaT 3a Agpyrure
Hay4yHn nybnvkaumm (0630pKn, Kasymctuka
NN CbobLLEHNS N peLIEH3UN).

KHUronucoT ce npeacraBs Ha oOTAenHa
CTpaHuua noapeaeH no asbyyeH ped MbpBO
Ha aHrMNCKN €3UK, NOC/e U3TOYHULMTE Ha
6bnrapckn e3uk. bposaT Ha uuMTUpaHuTe
N3TOYHMUM He TpsibBa aa HaaBuwasa 20 3a
opurnHanHute cratimn, go 40 3a o063opHUTE
ctatum 1 o0 10 ua KasyuctuyHuTe Crydaw.
MoapexaaHeTo Ha bubnuorpadusta crasa no
CNefHUst HaunH:

3a cnvcaHune: aBTopw, 3arnaBune Ha CTaTms-
Ta, CNWcaHue, roamMHa, ToM, CTpaHuum OT..J0.

3a KHura: aBTopwu, 3arsaBue Ha rnasaTa, B:
3arnaBMe Ha KHurata, B CKObW peaakTopw,
n3JaTencrso, roavHa, CTpaHuum oT...40.

Aapec 3a KopecnoHaeHUuusi Ce [aBa B
Kpasi Ha BCsIKa CTaTUsl U CbAbpXKa AaHHUTE Ha
KOpeCcnoHAupalWna aBTop, BKJIYUTESTHO
aZlpeca Ha efnekTpoHHaTa My nowa. Bcuukn
PBKOMUCK Ce u3MNpawaTt C MpuapyxuTenHo
NMMCMO MOAMUCAHO OT aBTOpUTE, B KOETO ce
otbens3ea, Ye T9 He e buna NpeanaraHa Ha
ApYro CnucaHve v He e oTnedyaTtBaHa Yy Hac
nnn B YyxbuHa. Pokonucute He ce BpbLUaT.

Mpoueanypa no peueHsupaHe: C ornesg
CrnasBaHe Ha MexXAyHapoAHUTe CTaHAapTw,
peaakLMOHHaTa Konerns e npvena npoueay-
pa no ,ABOMHO CNSM0" peueH3npaHe OT He3a-
BUCMMK pedepeHTn. Ha aBTopuTe ce npenoc-
TaBsl Bb3MOXHOCTTA Aa NpeasioxaT Ha BHUMa-
HMETO Ha peAakUMOHHUS eKuM TPU UMEHa Ha
crneunanucTn B TaxHaTa obnact Kato MoTeH-
LUMaNHN peLEH3eHT!.

NYBJINKALIMOHHA ETUKA:

3agb/mxeHnss Ha pegakTopa: penakTo-
pbT HOCM OTFOBOPHOCT 3@ B3eMaHe Ha pelle-
HWETO KOS OT M3MNpaTeHUTe CTaTuM Aa 6bae
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nybnunkyBaHa. PeaakTopbT ce cbobpassiBa CbC
3aKOHOBWTE OrpaHW4YeHUsi, CBbp3aHM C Bb3-
AbpXaHe OT AMCKpeaMTUpaHe, HapyllaBaHe
Ha aBTOPCKM nMNpaBa WM NNarnaTcrBo.
PenakTopbT OLEHsIBa MHTeNeKTyanHaTa CTon-
HOCT Ha eavH Tpya 6e3 ornea Ha Bb3pacT,
Mon, pacoBa NPUHAANEXHOCT, CeKCyasiHa opu-
eHTaums, penurnosHu ybexaeHus wn ap.
GopMM Ha AMCKPUMUMHAUMS. PeaakTopbT He
pa3kpvBa WHMOPMaUMS TO OTHOLUEHME Ha
PbKOMMCa Ha APYrn Mua OCBEH peLleH3eHTU-
Te, aBTOpUTE 3a KOPECNOHAEHUNS, n3aaTens 1
ApyriTe 4neHoBe Ha pefakuMoHHaTa Kone-
s,

3agv/mokeHnss Ha aBTopuTe: ABTOpPUTE
cnefBa da npeanoxaT OpUrMHaaHu npovsBe-
[AEHUS, B KOUTO He ca U3Mon3BaHu TpyaoBe U
n3pasu Ha apyru asTopu, 6e3 ga 6vaat uMTU-
paHu. Mo NpuHUMN aBTOpuUTe He cneaBa Aa
ny6anKyBaT MHOIFOKpaTHO MaTepuasn, KOMWTO
noBTaps Mo CbLUEeCTBO A3aAEHO M3CneaBaHe B
APYrM CMUCAHUS MW MbPBUYHK Nybankaumm.
He ce npuema npeacTaBsHETO Ha eAuH U Cblly
PBKOMMC B NoOBeYye OT e4HO CrucaHue eaHo-
BpeMeHHO. TpyAoBeTe M MPUHOCLT Ha ApYyru
aBTOpPW, OTHOCMMW KbM NpeaMeTa Ha pbKonu-
ca, TpsabBa ga 6vaaT oTpaseHun nog gopmata
Ha UMTUpaHusa. Bcuuky nvua, KOUTO ca ganu
CBOS1 MPWUHOC 3a KOHLUeNuusTa, nntepaTypHus
aHanu3, Au3anHa, U3MbAHEHNETO UK UHTEp-
npetaumaTa Ha AaHHUTe, cneaga Ada bvaar
NMOCOYEeHM KaTo CbaBTOpW. ABTOPBLT 3a KOpec-
MOHAEHUMS HOCU OTFOBOPHOCT 3a TOBa BCUYKM
CbaBTOpY Aa 6bAAT 3aMo3HaTK U Aa ca nspas-
UM CBOETO 0A0bpeHMe 3a CbAbPXKAHNETO Ha
npeanaraHua 3a nybnvkyBaHe matepuan.

3aav/HOKeHnss Ha  peLleH3eHTHhTe:
PeueH3eHTUTE noanomaraTt pefaktopa npu
B3eMaHe Ha pelleHne, KaTo Te MoraT Aa noa-
MOMOrHaT aBTopa 3a NoBULLABAHE KayeCTBOTO
Ha cTaTusiTa. BCUYKM pbKOMMCK, NONyYeHU 3a
peLeH3npaHe cneaBa aa ce cumTaT 3a NoBepu-
TeneH matepuan U TAXHOTO CbAbpXXaHWE He
cneaga Aa ce pa3Kpusa Npes HMKOro, OCBEH C
pa3peLlleHneTo Ha peaakTopa. PeueH3eHTuTe
cnefBa Aa ce npuabpXaT KbM 06eKTUBHUTE

CTaHAAPTK 3a oueHKa. JIMYHM Hanaakn cpeLly
aBTopuTe ca Henpuemnmsu. KpuTuyHuUTE
3abenexkn cneasa Aa 6baaT noakpeneHu C
apryMeHTu.

KoHdpnumkr Ha UHTEepecu:
HenybnukyBaHn MaTepuanuM He MoraT Aa
6baaT n3non3BaHn B COOCTBEHU U3CNeABaHUS
Ha peaakTopa 6e3 N3pMYHOTO NMMCMEHO Cbrna-
cue Ha aBTopuTe. ABTOpUTe crieaBa Aa obsisat
BCUYKM (DMHAHCOBM WM APYrU CbLUECTBEHMU
KOHMIMKTN Ha WHTEpecn, KOUTO MoraT Aa
OKaXkaT B/IMSIHME BbPXY MHTeprnpeTaumusita Ha
TeXHUTE pe3ynTatn. BCUUKM M3TOYHMLM Ha
(PMHaHCMpaHe Ha npoBeAeHUTE Mpoy4YBaHUS
cnenpa Aa 6baat obsiBeHN.

ETMyeckn cbobpa)rkeHus rno OTHOLLEHME
Ha CaMuTe M3CneaBaHus: BCUYKM TPyLOBE,
KOUTO OTpas3siBaT KAWHWYHM MNpOy4YBaHUS
cnegBa da vMMaT noanmMcaHo WMHQOpMMUpaHo
cbrnacme OT NauMeHTUTe M NMoslyYeHo paspe-
LUeHMe 3a W3CneaBaHEeTo OT CbOTBETHATa
ETMyHa KkoMucMSs B  CbOTBETCTBME C
[dexknapaumsata 0T Xen3nHCKUS KOMUTET.
EkcnepuMeHTanHuTe npoy4YBaHusa cneasa Aa
MMaT CblIO pa3peleHne OT CbOTBETHaTa
ETnyHa koMmncna n oT Bbnrapckata AreHums
no 6e30nacHOCT Ha XpaHUTe 1 nekapcTeaTta.

Cnen nonoxuTtenHa peueHsus n oaobpe-
HWEe Ha peaKonernsita, aBTopuTe Ha CTaTusTa
Ab/kaT 3arnsawaHe B pa3mep 10 nB Ha cTpa-
HMLA Ha cTaTusaTa CU, C ornes rnokpmMBaHe Ha
pa3HOCKUTE MO aHrnMcKaTa e3nKkoBa peaak-
LUMS Ha TEKCTa M KOPEKTYpW.

Bcuukn matepuanm 3a CNMCaHUETO
ce u3rnpawjat Ha NnocoYeHus aapec
Ha peAakuuaTa:

Mpod. a-p Aposacron CTosHOB, AM
(rnaBeH penakTop):
stojanovpisevski@gmail.com
Mpod. a-p AamsHka letoBa, AMH
(M3MbAHUTENEH peaakTop):
dgetova77@gmail.com
[-p ViBaH KnHpekos, M
(HayyeH cekpeTap):
ivankindekov@gmail.com
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The Bulgarian Medicine journal is the offici-
al edition of the Bulgarian Academy of Science
and Arts (BASA), Science division, Research
Center for medicine and health care. It is pub-
lished in 4 issues per year.

Bulgarian medicine is available online on
the website of the BASA, publication section.

Bulgarian Medicine journal accepts for pub-
lication reviews, original research articles and
case reports (short communications), opinion
on new medical books, letters to the editor
and announcements for scientific events (con-
gresses, symposia, workshops, etc.) in all
fields of fundamental and clinical medicine.

The journal is published in English with
abstracts in English and in Bulgarian. The
abstracts, its titles, the names of the authors
and their institutions should be respectively in
English and in Bulgarian.

The manuscript should be submitted in two
printed copies, on standard A4 sheets, use
font Times New Roman, size 12, line spacing
1.5 lines. The size of each paper should not
exceed 10 pages for ariginal articles, 12 pages
for reviews and 3-4 pages for case reports, up
to 4 pages on scientific events or chronicles.
The references and illustrations are included.

The abstracts are not included in the size
of the paper. They should be submitted on
separate page with 3 to 5 key words. They
should reflect the most essential topics of the
article, including objective, method, results
and conclusion. The abstract should not exce-
ed 200 words.

The basic structure of the manuscript
should meet the following requirements:

Title page: The title of the article, forena-
me, middle initials and family name of each
author, institutional affiliation (department,
faculty and university), address and e-mail of
the corresponding author.

Text of the article: The original research
article should have the following structure:
Introduction (states the aim and summarize
the rational for study); Material and Methods:
subjects, methods, procedures, statistics;
Results: the obtained results from the study
with illustrations - tables, figures, pictures,

etc.; Discussion: should be linked with the aim
of the study and appropriate conclusion.
These requirements are not valid for the other
type of manuscripts. Only officially recognized
abbreviations should be used, all others sho-
uld be explained in the text. Units should be
used according to the International System of
Units (S.I. units). Numbers to bibliographical
references should ne used according to their
enumeration in the reference list.

Illustrations: The figures, diagrams,
schemes or tables should be submitted in a
separate file with consecutive numbers, title of
the article and the name of the first author.
The explanatory text accompanying the figu-
res should be presented along with the res-
pective number of the figure in the main text
body with the space left for insersion of the
figure.

References: The references should be
presented on a separate page at the end of
the manuscript. It is recommended that the
number of references should not exceed 20
titles of the original articles, 40 for reviews
(70% should from the last 5 years. The refe-
rences should be listed in alphabetical order,
English first, followed by Bulgarian ones. The
number of reference should be followed by the
family name of the first author and then
his/hers initials, name of the second author,
etc. The full name of the cited article should be
written, followed by the name of the journal,
year, volume and pages. Chapter of the books
should be cited in the same way, the authors,
the full name of the chapter first, followed by
“In:”, full name of the book, Editors, publis-
hers, town, year, first and final page of the
chapter.

EXAMPLES:

Reference to a journal article:

McLachan S, MF Prunel, B. Rappoport. Cell
mediated humoral immunity. J. Clin.
Endorcinol, Metab., 2011, 78(4): 1071-82.

References to a book chapter:

Delange F, Endematic Cretenism. In: The
thyroid (Eds. L. Braveman and R. Utiger).
Lippincot Co, Philadelhia, 2001, 942-955.
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Manuscript submission: The original and
one copy of the complete manuscript are sub-
mitted together with a cover letter granting
the consent of all authors for the publication of
the article as well as a statement that it has
not been published previously elsewhere and
signed by the first author. The procedure sho-
uld be complemented via electronic submissi-
on. Manuscript accepted for publication will
not be returned to the authors.

Peer-review process: following the inter-
national standards in the field, the Editorial
board has adopted double-blind peer-review
policy assigned to independent referees. The
authors are encouraged to submit the names
of three potential; referees for editorial consi-
deration.

PUBLICATION ETHICS:

Editor’s obligations: the editor is respon-
sible for deciding which of articles submitted
to the journal should be published. The editor
may be guided by the policies of the journal’s
editorial board and constrained by such legal
requirements as shall then be in force regar-
ding libel, copyright infringement and plagia-
rism. The editor may confer with other editors
or reviewers in making this decision. An editor
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tent without regards of race, gender, sexual
orientation, religious belief, ethic origin, citi-
zenship, or political philosophy of the authors.
The editor and any editorial staff must not
disclose any information about submitted
manuscript to anyone other than the corres-
ponding author, reviewers, potential revie-
wers, other editorial advisers and the publis-
her, as appropriate.

Author’s obligations: the authors should
ensure that they have written entirely original
works, and if the authors have used the work
or words of others than this has been appro-
priately cited or quoted. An author should not
in general publish manuscript describing
essentially the same research in more than
one journal or primary publication. Submitting
the same manuscript to more than one jour-
nal concurrently constitutes unethical publis-
hing behavior and is unacceptable. Proper
acknowledgement of the work of others must
always be given. Authors should cite publica-
tions that have been influential in determining

the nature of reported work. Authorship sho-
uld be limited to those who made a significant
contribution to the conception, design, execu-
tion, or interpretation of the reported study.
All those who have made significant contribu-
tions should be listed as co-authors. Where
they are others who have participated in cer-
tain substantive aspects of the research pro-
jects, they should be acknowledged or listed
as contributors.

Obligations of the reviewers: Peer revi-
ew assists the editor in making editorial deci-
sion and through the editorial communications
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improving the paper. Any manuscript received
for review must be treated as confidential
documents. They must not be shown to or
discussed with others except as authorized by
the editor. Reviews should ne conducted
objectively. Personal criticism of the author is
unappropriate. Referees should express their
views clearly with supporting arguments.
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