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Conjunctival lesions can vary from benign, premalignant
and malignant lesions [1]. In USA, 52% of conjunctival tu-
mors are benign, 18% of the lesions are pre-malignant and
malignant lesions develop in 30% of cases [1]. Pterigea is the
most common benign lesion of the conjunctiva. It is consid-
ered as degenerative disease; However it bears some molecu-
lar features common to malignant tumors. Ljubojevic et al.,
found that 44% of pterigea cases are characterised with the
mutation of p53 gene and 9% of the lesions are characterised
with high proliferative activity, based on Ki67 labelling index
[2]. Several studies also indicate the PCNA and Cyclin D1
activity in pterigea. In addition to proliferation markers, the
presence of growth factors, tumor suppressor genes including
p63 and apoptotic markers, including BCL2 has been also
shown. According to Chui at al., 12% of pterigea cases are
characterised with the co-occurrence of atypical epithelial
and melanocytic foci [3]. Based on this data, one can as-
sume that pterigea might be characterised with the malignant
progression potential. Therefore the study of the molecular
characteristics of this entity is very important [4]. In addi-
tion to pterigea, there are number of other common lesions
in conjunctiva. Ocular surface squamous neoplasia, includes
conjunctival intraepithelial neoplasia and squamous cell car-
cinoma, in addition to other epithelial changes from mild to
moderate and severe atypia. According to the study of Gi-
chuhi at al., the mentioned nosology is developed from con-
junctival basal epithelial cells and the dysregulation of p53
plays an important role [5]. The progression of conjunctival
intraepithelial neoplasia and carcinoma in situ to conjuncti-
val squamous cell carcinoma is very common. Aoki at all.,
showed that proliferation nuclear antigen (PCNA) is more
commonly expressed in squamous cell carcinoma and is rela-
tively rare in dysplastic lesions, whilst the presence of p53
mutations is more common to dysplastic lesions. The results
of this study suggest that the investigation of proliferation
and differentiation markers might guide us to detect the early
signs of malignancy and therefore to determine correct treat-
ment and prognosis of the disease [6]. The aim of our study
was to analyse the proliferation and apoptotic characteristics
in conjunctival epithelial lesions, including actinic keratosis,
pterigea, conjunctival intraepithelial lesions 1 to 3 (CoIN1-3)
and in squamous cell carcinoma.

Material and methods. Study included formalin-fixed
and paraffin-embedded (FFPE) tissue sections of 10 normal
conjunctivas, 12 actinic keratosis, 25 pterigeas, 14 CoIN1,
12 CoIN2, 8 CoIN3 and 7 squamous cell carcinoma, alto-
gether 88 cases. FFPE tissue blocks were retrieved from the
teaching, research and diagnostic laboratory of Tbilisi State
Medical University. H&E stained sections were revised and
diagnosed by two independent pathologists (T.M., G.B.).
Squamous-glandular index was evaluated in H&E stained
specimens as the number of glands in 10HPF. Tissue sections
were stained by standard immunohistochemical procedure,
using antibodies against: Ki67, Cyclin D1, Bcl2, phospho-
histone H3, p53, p63 and CK7. The evaluation of marker
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expression has been performed by two independent patholo-
gists (T.M., G.B.) in two major compartments of the lesion,
including the basal cell layer and superficial cell layer. The
percentage of marker positive cells has been recorded and
analysed with the following statistical methods: correlations
were assessed using Spearman’s rank test and comparisons
between groups were evaluated using Mann-Whitney and
Kruskal-Wallis test. The sensitivity and specificity of the test
was assessed using 95% confidence interval. P value <0.05
was considered as statistically significant. All statistical tests
were performed using SPSS statistical software V20.00.

Results and discussion. The evaluation of squamous index
in conjunctival epithelial lesions showed that the squamous
index in normal conjunctiva was 67+5.2, in actinic kerato-
sis it was 93.2+6.7, in pterigea squamous index was 69+8.6
in CoIN1 squamous index was 76+6.7, in CoIN2 squamous
index was 81£10.8, in CoIN3 squamous index was 95.3+6.7
and in CSCC squamous index was 98.7+1.1. The evaluation
of glandular index in conjunctival epithelial lesions showed
that, the glandular index in normal conjunctiva was 33+4.9,
in actinic keratosis the glandular index was 8+4.4, in pteri-
gea the glandular index was 31£4.3, in CoIN1 the glandular
index was 2446.1, in CoIN2 the glandular index was 19+5.6,
in CoIN3 the glandular index was 5.7+2.3 and in CSCC the
glandular index was 1.3+£0.4. The calculation of squamous-
glandular index (SGI) in conjunctival epithelial lesions
showed the following results: the SGI in normal conjunctiva
was 2+1.1, SGI in actinic keratosis was 11.25+1.5, SGI in
pterigea was 3.1+2, SGI in CoIN1 was 3.2+1, SGI in CoIN2
was 4.3+1.9, SGI in CoIN3 was 16.7+2.9 and the SGI in
CSCC was 75.9+2.8.

The evaluation of proliferation markers in conjunctival
epithelial lesions showed the following results: Ki67 label-
ling index in basal layer of normal conjunctiva was 5.4+2.1
and in superficial layer it was 0+0, in actinic keratosis Ki67
labelling index was 19.743.6 in basal layer and 3.8+1.2 in su-
perficial layer. In pterigea Ki67 labelling index was 8.1+£2.4
in basal layer and 2.2+0.9 in superficial layer. In CoIN1 Ki67
labelling index was 19.6+6.2 in basal layer and 0+0 in su-
perficial layer. In CoIN2 Ki67 labelling index was 21.3+7.8
in basal layer and 2.5+1 in superficial layer. In CoIN3 Ki67
labelling index was 25.3+4.2 in basal layer and 23.7+5.2 in
superficial layer in CSCC Ki67 labelling index was 40.6+4.6
in basal layer and 36.7+7.3 in superficial layer.

The PHH3 labelling index in normal conjunctiva was 1+0.4
in basal layer, in actinic keratosis PHH3 labelling index was
7+2.1 in basal layer and 6.142.3 in superficial layer, in pteri-
gea PHH3 labelling index was 5+1.9 in basal layer, in CoIN1
PHH3 labelling index was 84+2.3 in basal layer, in CoIN2
PHH3 labelling index was 10+3.7 in basal layer. The PHH3
labelling index in the superficial layer of normal conjunctiva,
pterigea, CoIN1 and CoIN2 was 0+0. The PHH3 labelling
index in CoIN3 was 12+4.2 in basal layer and 10.7+2.9 in
superficial layer. The PHH3 labelling index in CSCC was
1745.5 in basal layer and 15.2+3.3 in superficial layer.
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Table 1. The distribution of squamous, glandular and squamous-glandular indexes in conjunctival epithelial lesions

Squamous Index Glandular index Squamous-Glandular Index
Normal Conjunctiva 67+5.2 33+4.9 2

Actinic Keratosis 93.2+6.7 8+4.4 11.25
Pterigea 69+8.6 31443 3.1
CoIN1 76+6.7 24+6.1 32
ColIN2 81+10.8 19+5.6 43
CoIN3 95.3£6.7 5723 16.7

CSCC 98.7+1.1 1.3£0.4 75.9

Table 2. The distribution of proliferation index based on Ki67 and PHH3 labelling indexes

in basal and superficial layers of conjunctival squamous lesions

Ki67 PHH3
Basal Superficial Basal Superficial
Normal Conjunctiva 5.442.1 0 1+0.4 0
Actinic Keratosis 19.7£3.6 3.8+1.2 7+2.1 6.1+2.3
Pterigea 8.1+2.4 2.2+40.9 5+1.9 0
CoIN1 19.6+6.2 0 8+2.3 0
CoIN2 21.3+7.8 2.5+1 10+3.7 0
CoIN3 25.3+4.2 23.7+5.2 12+4.2 10.7+2.9
CSCC 40.6+4.6 36.7+7.3 17£5.5 152433
Table 3. The distribution of apoptotic index, based on Bcl2 and p53 in conjunctival epithelial lesions
BCL2 P53
Basal Superficial Basal Superficial
Normal Conjunctiva 94+5.6 92.249.3 0 0
Actinic Keratosis 6.7£1.9 12.9+4.5 24+4.3 16+2.6
Pterigea 23.243.7 91.9+7.2 12+£3.8 0
CoIN1 60.3+£10.9 87.6+6.3 11£3.6 0
CoIN2 20.5+5.1 90.2+10.7 1542.2 0
CoIN3 5.4+2.1 10.7£2.6 274+4.3 13.74£3.3
CSCC 2.5+0.8 4.2+1.1 36+5.4 16.9+5.2

The evaluation of apoptotic index showed the following re-
sults: the Bel2 labelling index in normal conjunctiva was 94+5.6
in basal layer and 92.2+9.3 in superficial layer; in actinic kera-
tosis the Bcl2 labelling index was 6.7+1.9 in basal layer and
12.9+4.5 in superficial layer; in pterigea the Bcl2 labelling index
was 23.2+3.7 in basal layer and 91.9+7.2 in superficial layer; in
CoINT the Bcl2 labelling index was 60.3+£10.9 in basal layer and
87.6+6.3 in superficial layer; in CoIN2 the Bcl2 labelling index
was 20.5+5.1 in basal layer and 90.2+10.7 in superficial layer;
in CoIN3 the Bcl2 labelling index was 5.4+2.1 in basal layer and
10.7£2.6 in superficial layer; in CSCC Bcl2 labelling index was
2.5+0.8 in basal layer and 4.2+1.1 in superficial layer.

The p53 mutations which were detected as complete loss of
p53 or strong overexpression of p53 protein was not seen in nor-
mal conjunctiva; in actinic keratosis p53 mutations were detect-
ed in 24+4.3 cells in basal layer and 16+2.6 in superficial layer;
in pterigea pS3 mutations were detected in 12+3.8 cells in basal
layer, in CoIN1 it was detected in 11£3.6 in basal layer and in
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CoIN2 it was detected in 15+2.2 in basal layer; p53 mutations
were not detected in superficial layer of pterigea, CoIN1 and
CoIN2; p53 mutations were detected in 274+4.3 in basal layer
and 13.743.3 cells in superficial layer in CoIN3; p53 mutations
were detected in 36+5.4 in basal layer and 16.9+5.2 in superfi-
cial layer in CSCC.

The study of epithelial squamous and glandular epithelial
markers, such as p63 and CK7 respectively showed the follow-
ing results: the distribution of p63 in normal conjunctiva was
45+5.2 in basal cell layer and 50.5+£5.5 in superficial layer;
p63 distribution in actinic keratosis was 76+4.9 in basal layer
and 82.5+5.6 in superficial layer; p63 distribution in pterigea
was 5242.4 in basal layer and 79.3+9.1 in superficial layer; in
CoIN p63 distribution was 65+3.7 in basal layer and 67.248.2
in superficial layer; in CoIN3 the p63 distribution was 80+6.1
in basal layer and 86.8+10.2 in superficial layer; in CSCC the
p63 distribution was 904+4.3 in basal layer and 95.2+12.3 in su-
perficial layer.
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Table 4. The distribution of P63, CK7 and P63/CK7 index in conjunctival epithelial lesions

P63 CK7 P63/CK7 Index
Basal Superficial Basal Superficial Basal Superficial
45+5.2 50.545.5 10+2.9 48+10.3 4.5 1.0
76+4.9 82+5.6 2.7+1.7 43+1.3 28.1 19.0
52+2.4 79.3£9.1 9+1.8 42+9.9 5.7 1.9
65+3.7 67.2+8.2 7.943.4 34+8.3 8.2 2.0
744+4.8 76.1£7.1 7+3.1 25+6.7 10.6 3.0
80+6.1 86.8+10.2 2.140.9 2.3+1.2 38 37.7
904+4.3 95.2+12.3 1.7+0.2 1.9+0.7 52.9 50.1

© GMN

Fig. 1. A. Pterigea, H&E, x100; B. CoIN2, H&E, x200, C. CoIN3, H&E, x200; D.CSCC, H&E, x200;
E. Bcl2 expression in pterigea, IHC, x100; F. Ki67 expression in CoINI1, IHC, x100;
G. PHH3 expression in CoIN1, [HC, x200; H. PHH3 expression in CoIN2, x200
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The distribution of CK7 showed the following results: in nor-
mal conjunctiva 10+2.9 in basal layer and 48+10.3 in superficial
layer; in actinic keratosis 2.7+1.7 in basal layer and 4.3£1.3 in
superficial layer; in pterigea 9+1.8 in basal layer and 42+9.9 in
superficial layer; in CoIN1 7.943.4 in basal layer and 34+8.3 in
superficial layer; in CoIN2 7+3.1 in basal layer and 2546.7 in
superficial layer; in CoIN3 2.1+0.9 in basal layer and 2.3+1.2 in
superficial layer; in CSCC 1.7+0.2 in basal layer and 1.9+0.7 in
superficial layer.

The study of P63/CK7 index showed the following results:
in normal conjunctiva 4.5+1.8 in basal layer and 1£0.5 in su-
perficial layer; in actinic keratosis 28.1+3 in basal layer and
19+4.3 in superficial layer; in pterigea 5.7+1.3 in basal layer and
1.940.9 in superficial layer; in CoIN1 8.2+1 in basal layer and
2+1 in superficial layer; in CoIN2 10.6+1.5 in basal layer and
3+1 in superficial layer; in CoIN3 2.14+0.9 in basal layer and
2.3+1.2 in superficial layer; in CSCC 52.9+£21.5 in basal layer
and 50.1+17.6 in superficial layer.

The analysis of the results of squamous index, glandular index
and squamous-glandular index have shown that the squamous
index is lowest in normal conjunctiva and it is significantly in-
creased in line with the increase of atypia in squamous epithe-
lial lesions. The highest proportion of squamous index has been
found in CSCC. Whilst, the opposite trend has been seen with
regards to glandular index. Hence, squamous-glandular index
is also increased in line with the increase of atypia, with the
dramatic increase in CSCC. In actinic keratosis the changes of
squamous index, glandular index and squamous glandular index
is similar to CoIN3.
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Graph 1. The distribution of squamous index, glandular index
and squamous-glandular index in conjunctival epithelial lesions
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Graph 2. The distribution of proliferation index, based on
Ki67 and PHH3 in conjunctival epithelial lesions

The analysis of the distribution of proliferation markers Ki67
and PHH3 in conjunctival epithelial lesions showed that the
lowest proliferation index is seen in pterigea, followed by ac-
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tinic keratosis, CoIN1 and CoIN2. The maximal proliferation in-
dex was detected in CSCC. The Ki67 labelling index was always
higher compared to PHH3 labelling index in all cases and all
lesions. PHH3 positivity was not detected in superficial layer of
normal conjunctiva, pterigea, CoIN1 and CoIN2. In rest of the
lesions, basal cell layer was characterised with higher prolifera-
tion index, compared to superficial layer in all cases.

The analysis of apoptotic index, based on Bcl2 labelling,
showed that the highest apoptotic index is characteristic to nor-
mal conjunctiva and it is significantly decreased in conjunctival
epithelial lesions. The lowest apoptotic index was seen in CSCC.
In addition, Bcl2 labelling was always higher in superficial layer
to all cases, compared to basal layer. With regards to p53 mu-
tations, detected as the complete absence of p53 or the strong
expression of p53 protein, it was not seen in normal conjunctiva.
Lowest rates of p53 mutations was detected in basal layer of ac-
tinic pterigea, CoIN1 and CoIN2, whilst superficial layer did not
show any sign of p53 mutations. P53 mutations were detectable
in both layers of actinic keratosis, CoIN3 and CSCC.

Distribution of Bcl2 and p53
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Graph 3. The distribution of Bcl2 and p53 in conjunctival epi-
thelial lesions
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Graph 4. The distribution of epithelial markers in conjuncti-
val epithelial lesions

The analysis of squamous epithelial marker P63 and glandu-
lar epithelial marker CK7 showed that the distribution of P63 is
nearly equal to the distribution of CK7 in normal conjunctiva.
Whilst the expression of P63 is significantly increased in con-
junctival epithelial lesions and CK7 is significantly decreased.
The CSCC epithelium is almost virtually represented by squa-
mous epithelium marked by P63.

The analysis of squamous-glandular index, based on the ratio
of P63 and CK7, showed that the highest P63/CK7 ratio is de-
tected in actinic keratosis, CoIN3 and CSCC. In addition, this
index is significantly higher in basal layers of normal konjunc-
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tiva, actinic keratosis, pterigea, CoIN1 and CoIN2, whilst it is
almost equal in basal and superficial layers of CoIN3 and CSCC.

P63/CK7 Ratio
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Graph 5. The distribution of P63/CK7 ratio in conjunctival
epithelial lesions

To the best of our knowledge we are first who analysed the
squamous-glandular index in conjunctival epithelial lesions, by
the evaluation of standard H&E specimens and as the ratio of
P63/CK7 by immunohistochemistry. We have found that this ra-
tio is significantly increased with the progression of conjunctival
intraepithelial neoplasia and reaches its maximum in squamous
cell carcinoma. Therefore, we suggest that squamous-glandular
index may be used as an objective measure of CoIN progression.
Moreover, one of the previous study of P63 did not show any
relationship of P63 expression with the progression of ColN, al-
though it was significantly higher compared to normal conjunc-
tiva [7]. With regards to proliferation and apoptosis markers,
they are not also very well studied in conjunctival intraepithelial
lesions. The study from Ohara et al., showed that Ki67 labelling
index is significantly increased during the progression of CoIN
[8] and this finding is in line to our results. To the best of our
knowledge, we are also first who demonstrated the expression
of PHH3 in conjunctival intraepithelial lesions. Based on our
study results, this marker could be also used for the defining
the malignant progression risk of conjunctival epithelial lesions.

Conclusions. Squamous-glandular index, based on the evalu-
ation of H&E stained specimens as well as P63/CK7 ratio, rep-
resents the objective measure of the progression of conjunctival
epithelial lesions. During this process the glandular epithelium
is gradually, almost virtually, replaced by squamous epithelium.
Based on proliferation, apoptotic and epithelial characteristics,
CoIN2 is more similar to CoIN1, whilst there is a dramatic dif-
ference between CoIN1/2 and CoIN3. Therefore, we suggest
that CoIN1 and 2 should be considered as low grade dyspla-
sia, whilst CoIN3 should be considered as high grade dysplasia.
Based on our study results, pterigea represents the benign entity.
However, the presence of p53 mutations in pterigea indicates
its potential malignant progression potential. Actinic keratosis,
represents the intermediate entity between low grade dysplasia
and high grade dysplasia of the conjunctival epithelium, which
can also be progressed in high grade dysplasia.

REFERENCES

1. Shields C.L. et al. Conjunctival Tumors in 5002 Cases. Com-
parative Analysis of Benign Versus Malignant Counterparts.
The 2016 James D. Allen Lecture. American journal of ophthal-
mology 2017; vol. 173: 106-133.

2. Pregled V., Ljubojevi V., Amidzi L. The expression and signif-

© GMN

icance of p53 protein and Ki-67 protein in pterygium Ekspresija
izna ¢ aj proteina p53 i Ki-67 u pterigijumu. 2016; 73(1): 16-20.
3. Chui J., Coroneo M.T., Tat L.T., Crouch R., Wakefield D., Di
Girolamo N. Ophthalmic Pterygium A Stem Cell Disorder with
Premalignant Features. AJPA 2011; vol. 178, no. 2, 817-827.
4.Feng Q., Hu Z., Song X., Pan H. Aberrant expression of genes
and proteins in pterygium and their implications in the patho-
genesis. 2017; vol. 10, no. 6; 973-981.

5. Gichuhi S., Sagoo M.S. Squamous cell carcinoma of the con-
junctiva. Community eye Heal. 2016; vol. 29, no. 95; 52-53.

6. Aoki S. et al. Possible prognostic markers in conjunctival dys-
plasia and squamous cell carcinoma. Jpn. J. Ophthalmol. 1998;
vol. 42, no. 4; 256-261.

7. Auw-Haedrich C. et al. Expression of p63 in conjunctival in-
traepithelial neoplasia and squamous cell carcinoma. Graefe’s
Arch. Clin. Exp. Ophthalmol. Albr. von Graefes Arch. fur Klin.
und Exp. Ophthalmol. 2006; vol. 244, no. 1; 96-103.

8. Ohara M., Sotozono C., Tsuchihashi Y., Kinoshita S. Ki-67
labeling index as a marker of malignancy in ocular surface neo-
plasms. Jpn. J. Ophthalmol. 2004; vol. 48, no. 6: 524-529.

SUMMARY

MOLECULAR MARKERS OF THE PROGRESSION OF
CONJUNCTIVAL NEOPLASTIC EPITHELIAL LESIONS

'Nikolaishvili N., !Chichua G., 2Muzashvili T., 2Burkadze G.

'The New Vision University, Thilisi; *Thilisi State Medical Uni-
versity, Georgia

Conjunctival epithelial lesions vary from benign to borderline
malignancy to malignant, therefore it is extremely important to
detect the molecular markers of the malignant progression of
conjunctival intraepithelial lesions. The aim of our study was to
analyse the molecular markers of the progression of conjuncti-
val intraepithelial lesions. We have analysed Ki67, PHH3, Bcl2,
P53, P63 and CK7 using standard immunohistochemistry. In ad-
dition, we have calculated the squamous-glandular index based
on the evaluation of H&E stained specimens and as the ratio of
P63/CK7. The results of our study indicated that the presence
of squamous epithelium is significantly increased during the
progression of conjunctival intraepithelial lesions, and therefore
the squamous-glandular index is also increased. In addition, it
is possible to divide conjunctival intraepithelial lesions as low
grade and high grade lesions based on the distribution of prolif-
eration and apoptosis markers.

Keywords: conjunctival neoplasia, molecular markers.

PE3IOME

MOJIEKYJIAPHBIE MAPKEPBI IIPOI'PECCHUHU SIIHU-
TEJIMAJIBHBIX HEOIIVTACTHYECKUX ITPOLHECCOB
KOHBIOHKTUBbI

"Hukonaumsuan H.J., 'dnuya TA., *My3amswm T.3.,
“Bypkanze I.M.

"Vuueepcumem New Vision, Tounucu; *Tourucckuil 2ocyoap-
cmeennbill Mmeouyunckuu ynugepcumem, I pysus

K snurenuanbHbIM MOPaXKEHUSIM KOHBIOHKTHUBBI OTHOCSTCS
Kak JO0OpOKaYeCTBEHHbIE, TAK W TOIPAHUYHOMN 3JI0KAYECTBECH-
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HOCTH M 3JI0KauecTBEHHbIE Iporiecchl. CieqoBaTelibHO, BECbMa
3HAYMMO BBISBJICHHE MOJIEKYISIPHBIX MapKepoB IPOTIPECCHH
9TUX HOPAXKEHUIL.

Lenpro uccnenoBaHus SBUIOCH H3YYEHUE MOJIEKYJSIPHBIX
MapKepoB, OIMPEIEIISIONMX PUCK MPOrPECCUM IUTEIHATBHBIX
HEOIIACTUYECKUX ITPOLECCOB KOHBbIOHKTUBEI.

CranaapTHBIM UMMYHOTHCTOXMMUYECKUM METOJIOM HU3yUe-
HBI MoJIeKyJsipHble Mapkepsl: Ki67, PHH3, Bcl2, P53, P63
u CK7. PaccunraH IIIOCKOKIETOYHO-KEIE3UCTHIA HHJICKC
[0 OIIEHKE IpernaparoB CTAHAAPTHON I'eMaTOKCHJIMH-03U-
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HOBOH OKpacku u cooTHomenueMm P63/CK7. Pesynbrarsl
HCCIIeI0OBAHUS MTOKA3alld, YTO B MPOIECCE NPOTPECCUU HH-
TPa’MUTEINANbHBIX HEOMIa3Uil KOHBIOHKTUBBI 3HAYUTENBHO
YBEJIMYHMBAETCSl KOJIMYECTBO IIJIOCKOKIETOUHOTO SMUTENHS,
CJI€ZIOBATEIbHO, YBEIMYHBAETCSA IUIOCKOKIETOYHO-KENIE3H-
cThiit uHaekc. 1o mponudepaTuBHBIM U allONTO3HBIM OKa-
3aTeNsM BO3MOXKHO pa3JielleHne MHTPAadMUTeIHaIbHbIX Topa-
JKCHNH KOHBIOHKTUBBI Ha 2 TPYIIIBI - HHTPAIIIUTEINATbHbIC
HEOIUTa3uM HM3KOH CTEMeHM M HHTpa’NUTENIMaNbHble He-
OIJIa3MH BBICOKOH CTEIICHHU.

“9boydy

306096JB0g0L g3omgan o bgm3amsboymo 30mEglgdols 3Mmmymglools Imengzgeg@o do6 39 9d0

'6.603m@ns0dg0a0, ' Bobgs, 20.9¢9bsdgoama, 20090 3odg

609 g0ggb 9b0gg@Lodgdo, mdogolio; 2mdogolol Lobgadfogm Lodgwoiebm ¢9bgg@lodg@o, bsJsdmggam

3M609bJBogols  g3omgay@o  ©obosbgdgdo  Imoizegl
OMAmAO3  390o@mngoligdosh, obg aodEsdsgsmo  sgm-
30Lgd05b6mdol s 53030L9d05b sb0sbgdgdl. dgliode-
dolow, 360dgbgenmgabos o3 sbosbgdoms sgmgolgdosbo
30myM9Lools dme gzgmma@o do63gmgdols yodmgmgbs.

33209306 Jobobl Foddmswagbos gmboybldogols g3o-
0ngey®o  bgm3msboydo  3Omiglgdols  3@ma@glools
@0lgol  2o6dbsbwgdgmo o gigey®o  dodggHgools
YL ogmos.

bEobos®@yao 0d9b6m3olGmJodoy@o dgomm@om
odmgm gboamos Jgdgao dodggdgdo: Ki67, PHH3, Bel2,
P53, P63 wo CK7. a0dmsbys®odgoygmos dO@ygeyx®g-

©mgob-gdomgmyg@o  0begdlo LEsbpsd@ymo 3gds@m-

JLognob-gmbobom  gmgdogo  sbomengdols Jgxslgdom
©s P63/CK7 dggomogdom.

33 930b  g09396ds  shggbs, GmI  gmboyb@ogol ob-
BH>g30mgeg@o  bgm3msbogbol  3Gma@dglools 3G M-

3oL 3bodgbgrrmgbore  FoGgmmdl  dOGYEYX G-
©mgsbo  gdomgenoydols dgdggemmds s, dglsdsdolbsw,

SR YIL YN, O gMgsb-x 00 3gemgsbo  0bpgdlo. oM@
sdols, 3OM@M0ggAs3ogmo s 83m3Gmbydo  dsbobo-
20gdmgéols Jobgogomn dglsdegdgemos  3mboybd@ogols
06¢®>930mge @0 ©sb0sbgdgdol Mm@ xaRS© oymMAs,
390dmE, Esdsmo badolbols 0b@@sg3omgamay@ bgmdmes-

boo s dspsmo bad@olbols 0b@@sgdomgey®  bge-
3gnobos.

M3YUYEHUE I TOTOKCUYECKON AKTUBHOCTH MHIOJbHBIX AJIKAJIONIOB
N3 HAJIBEMHBIX OPTAHOB VINCA ROSEA L., FHTPOAYIHUPOBAHHOU B 3AITAJHOU I'PY3UHN

"Baunanze B.1O., 'Baunanze H.C., ’bakypunze A.Jlk., */xoxanze M.C., "MmBuananse B.JI.

Tounucckuii 2ocyoapcmeenmvitl MeOuyunckuil ynusepcumem, ' Hnemumym papmaxoxumuu um. M. Kymamenaose,
‘0enapmamenm apmayesmuueckoll mexrnonozuu; *nanpagienue apmarocnosuu u gapmayesmuyecroti bomanuru, I py3sus

Cpenn MHTPOMYIMPOBAHHBIX B [py3mu amkamoumocomep-
JKalIUX KyCTapHHUKOB, MOJIYKYyCTapHHUKOB, IEPEBHEB M Tpa-
BSHUCTBIX PacTeHHH 0co00e MECTO 3aHMMAaIOT MOTyKycTap-
HuKH BUAoB poxa Catharanthus G.D. VI3 HUX Ha moOepexbe
UepHoro mopsi Amxapun mHTpogyuuposausl: Catharanthus
rosea (L.) G.D. (Vinca rosea L.) u Catharanthus rosea f.
Albus (Sweet) G.D., xoTopslii u3ydeH B UHCTUTYTE (hapmako-
xumun uM. Y. Kyrarenaaze TOummucckoro rocyjapcTBEHHOTO
MEANIIMTHCKOTO YHUBEPCUTETA HA COAEPIKaHNE OMOIOTHIECKH
aKTUBHBIX ankaiounos [1,2,13].

Ilomumo yKka3aHHBIX BHIOB, paHee Obimm ncciemoBaHsl: C.
ovalis Mgf.; C. longifolius Pichon; C. lanceus (Bojex A.Dc.)
Pichon; C. pussilus (Murr,) [7,8]. Vinca rosea, xak 1eKapcTBEH-
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HOE pacTeHHe, M3JaBHA HCIOJb30Bajdach Hapoxamu HOxHOI
Adpukn, Utanuu, Actpamun, lOxuoro Beetnama, Oumminis 1
A=A, JIMCThst ynoTpeOsuIich B BUJIC Yasi B Ka4eCTBE I1abeTH-
YecKoro cpenctna, a B HOxHoit Adpuke n AHIIMKM UMENHCh Ta-
TEHTOBaHHBIC Ipenaparsl ,,Covinca“ u ,, Vinculine®, sBisrommecs
HACTOEM JIUCTHEB PO30BOi BUHKH [7,10].

Oco0blit MHTEpeC K BUAYy V. rosea BbI3BaH BbIJCICHUEM B
1958-1959 rr. ankamouaa BHHKaJNEHKOOIACTHHA, KOTOPBIH MO-
cie (apMaKoIOrH4eckoro U KIMHUYECKOTO HCHBITAaHUH PEKo-
MEH/IOBaH IS JieueHUst 00sie3HN XO/DKKMHA M XOPUOKAPLIHHO-
MBI KaK CPE/ICTBO, BbI3bIBatomiee C-MUTOTHYECKUE N3MCHCHUS
B KJICTKaX M HapyILICHUE JCJICHHUS KJIETOK B MeTadase [7-9]. U3
TOTO K€ BUJIa, HECKOJIBKO MO3/IHEE, BBIICIICH IUMEPHBIIl ajlKalio-



