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xarvezebs da pasuxobs kvlevis mTavar SekiTxvas, 
rom ganviTarebad qveynebSi vaqcinaciis procesi 
efeqturad ar mimdinareobs, rac gamowveulia ori 
mTavari faqtoriT: 1) vaqcinebis maragi, 2) sazoga-
doebis mzaoba da vaqcinaciis survili. saqarT-

velo, rogorc ganviTarebadi qveyana, analogiuri 
gamowvevis winaSea, vaqcinaciasTan dakavSirebiT 
sazogadoebis cnobierebis amaRlebis aqtiuri 
kampaniis gareSe efeqturi vaqcinaciis procesi 
da sasurveli Sedegis miRweva rTuli iqneba.
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Recent research shows the important role of tumor immune 
microenvironment in the formation and progression of differ-
ent types of cancers [1]. Tumor immune microenvironment is 
mainly composed of different types of infiltrating T lympho-
cytes, including CD8+ cytotoxic T cells. In addition, there is 
the substantial number of Foxp3+ regulatory T cells in the tu-
mor microenvironment [2]. Recently, it has been noted that not 
only tumor infiltrating lymphocytes (TILs) [3], but also tumor 
associated neutrophils (TANs) [4], may play an important role 
in the progression of different malignant tumors. Some studies 
also indicate that the distribution of TILs and TANs might be 
associated with the molecular characteristics of different tumors 
[5]. Many studies have also shown that not only the presence or 
the absence of TILs and neutrophils in immune tumor microen-
vironment affect the development and prognosis of solid tumors, 
but also their specific distribution in the tumor, including for 
example tumor bead, tumor margin or tumor associated stroma 
is also important [6]. International immune-oncology working 
group recommended the evaluation of TILs in standard hae-
matoxylin and eosin (H&E) stained sections in different cancer 
types [3]. However, many investigators also employ and immu-
nohistochemical evaluation of the different subsets of T cells, by 
specific markers, including CD3, CD8 and Foxp3.

Pathological assessment of TILs by human eye is considered 
as a gold standard in diagnostic pathology [3]. However, the hu-
man eye based assessment is subjective and characterised with 
high interobserver variability [7]. Recently, the development of 
digital pathology applications opened the new window for the 
detailed and objective quantification of cells in immune tumor 
microenvironment [7]. One of the widely used application in 
digital pathology, amongst others is the freely available software 
QuPath [8]. The software allows the investigator the specific cell 
quantification and analysis in different tumor areas in both H&E 
and IHC stained slides, producing the robust and reliable data 
for further statistical analysis [8].

The role of tumor infiltrating lymphocytes as well as the role 
of tumor associated neutrophils has not been investigated in 
conjunctival intraepithelial lesions. The aim of our study was to 
investigate the distribution patterns of TILs and TANs in differ-
ent types of conjunctival lesions with different proliferation and 
apoptotic characteristics.

Material and methods. Study included formalin-fixed and 
paraffin-embedded (FFPE) tissue sections of 10 normal conjunc-
tivas, 12 actinic keratosis, 25 pterigeas, 14 CoIN1, 12 CoIN2, 
8 CoIN3 and 7 squamous cell carcinoma, altogether 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 inde-
pendent pathologists (T.M., G.B.). 

Digital analysis of tumor associated neutrophils (TANs) and 
tumor infiltrating lymphocytes (TILs). The analysis of TANs 
and TILs was performed using freely available digital pathol-
ogy analysis software QuPath (V 0.2.1) as following: 10 ran-
domly selected high power fields of H&E stained sections were 
captured from each case using the digital camera of Leica 3000 
microscope. Then, the images were included in the digital pa-
thology software QuPath. Relevant areas such as the lesion, 
normal tissue, subepithelial and intraepithelial areas were manu-
ally annotated and staining vectors were corrected. The number 
of TILs was evaluated using QuPath’s automatic cell detection 
system, whilst the number of TANs were counted manually. All 
cell detections were converted into numbers and finally the aver-
age number of TANs and TILs were recorded for each case. The 
digital analysis algorithm is given in Fig. 1.

Immunohistochemistry. Tissue sections were stained by stan-
dard immunohistochemical procedure, using antibodies against: 
Ki67, Bcl2, p53, CD3, CD8, Foxp3. Similar digital analysis al-
gorithm was used for the counting of CD3, CD8 and Foxp3 in 
two major areas of the lesions: the subepithelial compartment 
and in intraepithelial compartment. The average of the detected 
T cells was recorded. In addition, the Ki67 and Bcl2 labelling 
index was evaluated by two independent pathologists (G.B. 
and T.M.) as the percentage of Ki67 and Bcl2 positive cells in 
the lesion. The Ki67 and Bcl2 labelling index was divided into 
low (≤10%) and high (>10%) labelling index. The presence of 
p53 mutations was evaluated as following: the cases with either 
strong expression of p53 or complete loss of p53 staining were 
considered as p53 mutant. The cases with the average expres-
sion of p53 were considered as wild type (WT).

The number of marker positive cells has been recorded and an-
alysed with the following statistical methods: correlations were 
assessed using Spearman’s rank test and comparisons between 



	
Georgian Medical News  
No 6 (315) 2021

© GMN 153 

Fig. 1.Tils digital analysis algorithm: A. annotation of the areas of interest, 
B. estimating the staining vectors, C. TILs detection, D. converting the detection into points

Table 1. Distribution of neutrophils, lymphocytes and neutrophil/lymphocyte ratio in conjunctival lesions

Red squares mark the highest number and blue squares mark to lowest number, TANs, tumor associated neutrophils, 
TILs, tumor infiltrating lymphocytes, NLR, neutrophil/lymphocyte ratio, CoIN, conjunctival intraepithelial neoplasia, 

CSCC, conjunctival squamous cell carcinoma

groups were evaluated using Mann-Whitney and Kruskal-Wallis 
test. The sensitivity and specificity of the test was assessed us-
ing 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. Neutrophil infiltration was not de-
tected in the intraepithelial compartments of normal conjunctiva, 
actinic keratosis and pterigea. Mean neutrophil count was 4±1.2 
in subepithelial component of normal conjunctiva, 15±4.3 in ac-
tinic keratosis and 4±2.3 in pterigea. In CoIN1 the mean intraep-
ithelial neutrophil count was 3±1.1 and subephitelial neutrophil 
count was 10±2.3. In CoIN2 mean intraepithelial neutrophil 
count was 4±2.2 and subepithelial neutrophil count was 12±4.3. 
In CoIN3 mean intraepithelial neutrophil count was 9±3.3 and 
mean subepithelial neutrophil count was 35±7.8. In squamous 
cell carcinoma mean intraepithelial neutrophil count was 23±4.8 
and mean subepithelial lymphocyte count was 35±7.2.

Mean intraepithelial lymphocyte count was 3±0.9 and mean 
subepithelial lymphocyte count was 23.5±6.7 in normal con-

junctiva. In actinic keratosis mean intraepithelial lympho-
cyte count was 7±2.3 and subepithelial lymphocyte count was 
46.6±6.9. In pterigea intraepithelial lymphocytes were not de-
tected, whilst mean subepithelial lymphocyte count was 21±3.8. 
In CoIN1 mean intraepithelial lymphocyte count was 9±3.5 and 
subephitelial lymphocyte count was 115±15.7. In CoIN2 mean 
intraepithelial lymphocyte count was 10±3.7 and subepithelial 
lymphocyte count was 122±15.4. In CoIN3 mean intraepithelial 
lymphocyte count was 16±4.4 and mean subepithelial lympho-
cyte count was 155±23.8. In squamous cell carcinoma mean 
intraepithelial lymphocyte count was 33±5.7 and mean subepi-
thelial lymphocyte count was 201±30.8.

The neutrophil/lymphocyte ratio (NLR) was not possible to 
count in intraepithelial compartment of normal conjunctiva, ac-
tinic keratosis and pterigea, as there were no neutrophils detect-
ed in these lesions. The mean NLR in subepithelial compartment 
of normal conjunctiva was 0.17, in actinic keratosis it was 0.32 
and in pterigea it was 0.19. In CoIN1 the mean NLR in intraepi-
thelial compartment was 0.33 and insubepithelial compartment 
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was 0.09. In CoIN2 mean NLR in intraepithelial compartment 
was 0.4 and in subepithelial compartment was 0.1. In CoIN3 
mean NLR in intraepithelial compartment was 0.56 and in sub-
epithelial compartment was 0.14 and in CSCC mean NLR in 
intraepithelial compartment was 0.7 and in subepithelial com-
partment was 0.17.

Mean intraepithelial CD3+lymphocyte count was 4±2.2 in 
normal konjunctiva, 5.6±1.2 in actinic keratosis, 0 in pterigea, 
7.2±2.2 in CoIN1, 8±3.6 in CoIN2, 12.8±4.1 in CoIN3 and 
111±15.7 in CSCC. Mean subepithelial CD3+ lymphocyte count 
was 18.8±4.1 in normal conjunctiva, 37.3±4.8 in actinic kerato-
sis, 16.8±2.6 in pterigea, 92±10.7 in CoIN1, 97.6±7.8 in CoIN2, 
124±14.8 in CoIN3 and 257.6±25.9 in CSCC.

Mean intraepithelial CD8+ lymphocyte count was 3±2.1 in 
normal konjunctiva, 3.92±1.9 in actinic keratosis, 0 inpterigea, 
5.04±2.2 in CoIN1, 5.06±1.3 in CoIN2, 8.96±2.2 in CoIN3 and 
77.7±15.7 in CSCC. Mean subepithelial CD8+ lymphocyte 

count was 13.2±4.1 in normal conjunctiva, 26.11±2.2 in actinic 
keratosis, 11.76±2.9 in pterigea, 64.4±10.9 in CoIN1, 68.3±6.1 
in CoIN2, 86.8±12.3 in CoIN3 and 180.3±15.9 in CSCC.

Mean intraepithelial Foxp3+ lymphocyte count was 1±0.2 in 
normal konjunctiva, 4.1±1.6 in actinic keratosis, 0 inpterigea, 
2.1±1.2 in CoIN1, 2.9±1.3 in CoIN2, 6.2±2.8 in CoIN3 and 
58.7±12.4 in CSCC. Mean subepithelialFoxp3+ lymphocyte 
count was 3.2±1.1 in normal conjunctiva, 7.8±2.9 in actinic 
keratosis, 4.1±2.3 in pterigea, 20.1±5.9 in CoIN1, 23.9±4.3 in 
CoIN2, 41.7±7.3 in CoIN3 and 78.7±14.3 in CSCC. 

Mean intraepithelial Foxp3+/CD8+ lymphocyte ratio was 
0.33 in normal konjunctiva, 1.05 in actinic keratosis, 0.42 
in CoIN1, 0.57 in CoIN2, 0.69 in CoIN3 and 0.76 in CSCC. 
Mean subepithelial Foxp3+/CD8+ lymphocyte ratio was 0.24 
in normal conjunctiva, 0.3 in actinic keratosis, 0.35 in pteri-
gea, 0.31 in CoIN1, 0.35 in CoIN2, 0.48 in CoIN3 and 0.44 
in CSCC. 

Table 2. Distribution of CD3, CD8 and Foxp3+ lymphocytes, as well as Foxp3+/CD8 lymphocyte ratio 
in conjunctival intraepithelial lesions

Red squares mark the highest number and blue squares mark to lowest number, CoIN, conjunctival intraepithelial neoplasia, 
CSCC, conjunctival squamous cell carcinoma

Fig. 2. A. intraepithelial and subepithelial lymphocytes in normal conjunctiva, B. intraepithelial lymphocytes in CSCC, 
C. intraepithelial neutrophils in CSCC, D. CD3+ T cells in CSCC, E. CD8 + T cells in CSCC, 

F. Foxp3+ T regulatory cells in CSCC, IHC, x200

Low (≤10) Ki67 labelling index was detected in all 10/10 (100%) 
cases of normal konjunctiva, in 7/12 (58.3%) cases of actinic kera-
tosis, in 23/25 (92%) cases of pterigea, in 9/14 (64.3%) cases of 
CoIN1, in 8/12 cases of CoIN2 (66.7%), in 2/8 (25%) cases in 
CoIN3 and 0/7 (0%) cases in conjunctival squamous cell carci-
noma. High (>10) Ki67 labelling index was not detected in normal 

konjunctival epithelium, it was detected in 5/12 (41.7%) cases of 
actinic keratosis, in 2/25 (8%) cases of pterygeum, in 5/14 (35.7%) 
cases of CoIN1, in 4/12 (33.3%) cases of CoIN2, in 6/8 (75%) cases 
of CoIN3 and in all 7/7 (100%) cases of CSCC. 

Low (≤10) Bcl2 labelling index was not detected in normal kon-
junctiva, it was detected in 4/12 (33.3%) cases of actinic keratosis, 
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in3/25 (12%) cases of pterigea, in 4/14 (28.6%) cases of CoIN1, in 
5/12 (46.7%) cases of CoIN2, in 6/8 (75%) cases in CoIN3 and 7/7 
(100%) cases in conjunctival squamous cell carcinoma. High (>10) 
Bcl2 labelling index wasdetected in all 10/10 (100%) cases of nor-
mal konjunctival epithelium, in 8/12 (66.7%) cases of actinic kera-
tosis, in 22/25 (88%) cases of pterygeum, in 10/14 (71.4%) cases 
of CoIN1, in 7/12 (58.3%) cases of CoIN2, in 2/8 (25%) cases of 
CoIN3 and none of the cases in CSCC (0%). 

Mutated p53 was not detected in normal konjunctival epithe-
lium, it was detected in 3/12 (25%) cases of actinic keratosis, 
8/25 (32%) cases of pterygeum, 4/14 (28.6%) cases in CoIN1, 
5/12 (41.7%) cases in CoIN2, 6/8 (75%) cases in CoIN3 and all 
7/7 (100%) cases in CSCC. 

All 10/10 cases of normal conjunctiva were grouped as Ki67 
low/Bcl2 high.In addition, Ki67 low/Bcl2 high group includ-
ed 7/12 (58.3%) actinic keratosis, 22/25 (88%)pterigea, 9/14 
(64.2%) CoIN1, 7/12 (58.3%) CoIN2, 2/8 (25%) CoIN3 and 0/7 
(0%)CSCC.Ki67 high/Bcl2 low group included 5/12 (41.7%) 
actinic keratosis, 3/25 (12%)pterigea, 5/14 (35.7%) CoIN1, 
5/12 (41.7%) CoIN2, 6/8 (75%) CoIN3 and 7/7 (100%)CSCC. 
Ki67 high/Bcl2 low group did not include normal conjunctival 
samples. 

The distribution of neutrophils, lymphocytes, CD3+ T cells, 
CD8+ T cells and Foxp3+ T regulatory cells in different prolif-
eration apoptotic groups as well as in groups with different p53 
mutation status is given in tables 1 and 2.

Table 3. Distribution of Ki67, Bcl2 and mutant P53 in conjunctival lesions. mut., mutant

Table 4. Distribution of neutrophils and lymphocytes in different proliferation/apoptotic groups 
and p53 status cases of conjunctival lesions

Red squares mark the highest number and blue squares mark to lowest number, TANs, tumor associated neutrophils, TILs, tumor 
infiltrating lymphocytes, WT, wild type, CoIN, conjunctival intraepithelial neoplasia, CSCC, conjunctival squamous cell carcinoma
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The distribution analysis of neutrophils and lymphocytes in dif-
ferent conjunctival lesions, as well as in normal conjunctiva indi-
cated that the number of subepithelial neutrophils and lymphocytes 
are always higher in all cases compared to intraepithelial neutro-
phils and lymphocytes. The number of subepithelial, as well as 
intraepithelial lymphocytes are significantly increased during the 
progression of conjunctival intraepithelial lesions, showing highest 
infiltration in CoIN3 and CSCC. In addition, the infiltration with 
lymphocytes is significantly higher compared to the infiltration 
with neutrophils. With regards to pterigea, intraepithelial lympho-
cytes and neutrophils were not detected in this lesion.

The analysis of the distribution of CD3+, CD8+ and Foxp3+ 
lymphocytes in different conjunctival lesion showed that there is 
the significant correlation between these three markers. The distri-
bution of mentioned markers is somewhat similar in CoIN1 and 
CoIN2, which is significantly higher compared to normal konjunc-
tiva, actinic keratosis and pterigea and significantly lower compared 

to CoIN3 and CSCC. The highest infiltration with CD3, CD8 and 
Foxp3 was detected in CSCC. Similar to the H&E based analysis 
of neutrophils and lymphocytes, the number of CD3+, CD8+ and 
Foxp3+ lymphocytes are significantly higher in subepithelial com-
partment, compared to intraepithelial compartment. These markers, 
were not detected in intraepithelial compartment of pterigea.

The analysis of neutrophil/lymphocyte ratio also indicated 
that this ratio is significantly increased during the progression 
of conjunctival intraepithelial lesions, reaching it’s maximum in 
CSCC. The analysis of CD8/Foxp3 ratio indicated that the high-
est CD8/Foxp3 ratio is detected in the intraepithelial component 
of actinic keratosis. However, it is also significantly increased 
during the progression of conjunctival intraepithelial neoplasia, 
reaching its maximum in CSCC. With regards to CD8/Foxp3 
ratio in subepithelial compartment, also it was increased in the 
progression of conjunctival intraepithelial neoplasia, this differ-
ence did not reach the statistical significance. 

Table 5. Distribution of CD3, CD8 and Foxp3 in different proliferation/apoptotic groups 
and p53 status cases of conjunctival lesions 

Red squares mark the highest number and blue squares mark to lowest number, TANs, tumor associated neutrophils, TILs, tumor 
infiltrating lymphocytes, WT, wild type, CoIN, conjunctival intraepithelial neoplasia, CSCC, conjunctival squamous cell carcinoma

Graph 1. Distribution of neutrophils and lymphocytes in dif-
ferent conjunctival lesions. TANs, tumor associated neutrophils, 
TILs, tumor infiltrating lymphocytes

Graph 2. Distribution of CD3, CD8 and Foxp3 in different 
conjunctival intraepithelial lesions
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Graph 3. Distribution of neutrophil/lymphocyte ratio (NLR) 
and Foxp3/CD8 ratio in different conjunctival lesions

Graph 4. Distribution of Ki67, Bcl2 and p53 in different con-
junctival lesions

Graph 5. Distribution of neutrophils and lymphocytes in different conjunctival lesions, with different proliferation/apoptotic 
and p53 status.TANs, tumor associated neutrophils, TILs, tumor associated lymphocytes, mut., mutant, WT, wild type

Graph 6. Distribution of CD3, CD8 and Foxp3 in different conjunctival lesions 
with different proliferation/apoptotic and p53 status
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The analysis of the proliferation and apoptotic markers in con-
junctival intraepithelial lesions indicated that high proliferation 
activity, measured as Ki67 labelling index >10, was not detect-
ed in normal conjunctiva, whilst there were no cases with low 
Ki67 labelling index in CSCC. The proliferation index was also 
significantly increased during the progression of conjunctival 
intraepithelial lesions, whilst an apoptotic index based on Bcl2 
labelling was significantly decreased. With regards to p53 muta-
tions, it was not detected in normal conjunctiva, whilst it was 
detected in all cases of CSCC. p53 mutations were also detected 
in the minority of samples with actinic keratosis and pterigea. 

The correlation analysis between the infiltration with in-
traepithelial neutrophils and Ki67 labelling index showed the 
positive correlation (r=30.8, p<0.05) in all conjunctival lesions, 
whilst there was a negative correlation between infiltration with 
intraepithelial neutrophils and Bcl2 labelling index (r=-52.3, 
p<0.05). In addition, the infiltration with intraepithelial neutro-
phils was positively correlated with the presence of p53 muta-
tions (r=42.3, p<0.05). The correlation between subepithelial 
neutrophils and Ki67, Bcl2 and p53 did not reach the signifi-
cance. Similar to neutrophils the infiltration with intraepithelial 
lymphocytes were positively correlated with the Ki67 labelling 
index (r=61.3, p<0.05) and negatively correlated with Bcl2 la-
belling index (r=-44.8, p<0.05). Intraepithelial lymphocyte infil-
tration was also significantly correlated with the presence of p53 
mutations (r=35.9, p<0.05). The infiltration with subepithelial 
lymphocytes were not significantly correlated with the prolif-
eration and apoptotic markers and p53. However, the highest 
numbers of both subepithelial and intraepithelial lymphocytes 
was seen in Ki67 high/Bcl2 low and p53 mutated cases in all 
conjunctival lesions.

The correlation analysis of the distribution of CD3+ intraepi-
thelial lymphocytes showed the positive correlation between 
CD3+ T cells and Ki67 labelling index (r=38.9, p<0.05) and 
negative correlation between CD3+ T cells and Bcl2 labelling 
index (r=-36.3, p<0.05). Similar significant association was not 
seen between the distribution of CD3+ subepithelial T cells and 
proliferation and apoptotic index. Even though, both intraepi-
thelial and subepithelial CD3+ lymphocytes were significantly 
higher in Ki67 high/Bcl2 low cases. Similar pattern was seen 
with regards to correlation of CD3+ intraepithelial T cell in-
filtration and p53 mutations (r=59.3, p<0.05). The correlation 
analysis of CD8+ intraepithelial T cells also showed the sig-
nificant associations with Ki67 labelling index (r=54.2, p<0.05) 
and Bcl2 labelling index (r=-51.3, p<0.05). Similar results were 
found with the correlation analysis of Foxp3+ intraepithelial T 
regulatory cells and Ki67 labelling index (r=39.1, p<0.05) and 
Bcl2 labelling index (r=-36.3, p<0.05).

To the best of our knowledge we are first who analysed the 
distribution of TILs and TANs in different types of conjunctival 
lesions with various proliferation and apoptotic features and p53 
status. However, previous studies in other tumors, such as cervi-
cal carcinoma for example, also indicate that the number of TILs 
is increased in the progression of cervical intraepithelial neopla-
sia and it also correlates with the clinical outcome and response 
to immunotherapy in cervical cancer [9]. Therefore, we could 
speculate that the increased TILs in conjunctival intraepithelial 
lesions, might also guide the treatment decision with modern 
immunotherapeutic drugs which offers the new treatment oppor-
tunities for patients suffering from CoIN disease or CSCC. In 
addition to TILs, similar to our study the neutrophil/lymphocyte 
ration was also studied in cervical cancer patients. The study re-
sults, indicated that NLR, could also serve as not only prognos-

tic but as well as predictive factor [10]. There are not also many 
studies investigating the relationship between proliferation and 
apoptotic features or p53 status in different cancers. However, 
one recent study from Lee at al., indicated that increased p53 
expression is associated with higher numbers of TILs [11]. This 
is in line with our findings as we have also seen high TILs and 
TANs in p53 mutated cases, including those with higher expres-
sion of p53. 

Conclusions. The number of intraepithelial TILs as well as 
the number of intraepithelial TANs are significantly increased 
during the progression of conjunctival intraepithelial lesions. 
TILs as well as TANs are significantly associated with the higher 
proliferation rate, lower apoptotic rate and p53 mutation status 
in conjunctival intraepithelial lesions. The highest numbers of 
TILs and TANs were seen in Ki67 high/Bcl2 low and p53 mu-
tated groups.
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SUMMARY

MICROENVIRONMENT ALTERATIONS IN CONJUNC-
TIVAL NEOPLASTIC LEOSIONS WITH DIFFERENT 
PROLIFERATION-APOPTOTIC CHARACTERISTICS 

1Nikolaishvili N., 1Chichua G., 2Muzashvili T., 2Burkadze G.

1The New Vision University; 2Tbilisi State Medical University, 
Georgia

Different studies indicate that tumor infiltrating lymphocytes 
(TILs) and tumor associated neutrophils (TANs) play an im-
portant role during the progression of malignant tumors. We 
have analysed the distribution of tumor associated neutrophils 
(TANs) and tumor infiltrating lymphocytes (TILs) in different 
conjunctival lesions, with different proliferation and apoptotic 
characteristics. The distribution of TILs and TANs were evalu-
ated in standard haematoxylin and eosin (H&E) stained sections 
using the digital pathology software QuPathin normal conjunc-
tiva, actinic keratosis, pterigea, conjunctival intraepithelial neo-
plasias (CoIN1-3) and conjunctival squamous cell carcinoma 
(CSCC). In addition, the expression of following markers were 
investigated using standard immunohistochemistry: Ki67, Bcl2, 
p53, CD3, CD8 and Foxp3. The study results indicated that the 
number of TILs and TANs are significantly increased during 
the progression of conjunctival intraepithelial lesions. Also, the 
number of TILs and TANs significantly correlate with higher 
proliferation index, lower apoptotic index and the p53 mutation 
status.

Keywords: malignant tumors, tumor infiltrating lympho-
cytes, tumor associated neutrophils, conjunctival lesions, con-
junctival intraepithelial lesions

РЕЗЮМЕ

ИЗМЕНЕНИЯ МИКРОСРЕДЫ В НЕОПЛАСТИЧЕ-
СКИХ ПОРАЖЕНИЯХ КОНЪЮНКТИВЫ С РАЗНЫ-
МИ ПРОЛИФЕРАТИВНО-АПОПТОЗНЫМИ ХАРАК-
ТЕРИСТИКАМИ

1Николаишвили Н.Д., 1Чичуа Г.A., 2Музашвили Т.З., 
2Буркадзе Г.М.

1Университет New Vision, Тбилиси; 2Тбилисский государ-
ственный медицинский университет, Грузия

Ранее проведенные исследования показали, что инфиль-
трирующие опухоль лимфоциты, также как и ассоцииро-
ванные с опухолью нейтрофилы, играют значимую роль в 
процессе прогрессии опухоли. 

Цель исследования - определить особенности распреде-
ления инфильтрирующих опухоль лимфоцитов и ассоци-
ированных с опухолью нейтрофилов в поражениях конъ-

юнктивы с различными пролиферативно-апоптозными 
характеристиками. 

В препаратах, окрашенных стандартным гематоксилином 
и эозином определены особенности распределения лимфо-
цитов и нейтрофилов в нормальной конъюнктиве, актино-
вом кератозе, птеригиуме, интраэпителиальных поражени-
ях (CoIN1-3) конъюнктивы и в плоскоклеточной карциноме 
конъюнктивы с помощью цифровой программы QuPath. 
Стандартным иммуногистохимическим методом изучены 
следующие молекулярные маркеры: Ki67, Bcl2, p53, CD3, 
CD8 и Foxp3. 

Результаты исследования показали, что инфильтрация 
интраэпителиальными лимфоцитами и нейтрофилами 
значительно возрастает в процессе прогрессии интра-
эпителиальных поражений конъюнктивы и находится в 
статистически значимой корреляции с высоким пролифе-
ративным индексом, низким апоптозным индексом и со 
статусом мутаций p53.
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mikrogaremos cvlilebebi koniuqtivis neo-
plaziur dazianebebSi sxvadasxva proliferaci-
ul-apoptozuri maxasiaTeblebiT 
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sxavdasxva kvlevebiT naCvenebia, rom simsivnis 
mainfiltrirebeli limfocitebi, iseve rogorc 
simsivnesTan asocirebuli neitrofilebi, mniS-
vnelovan rols TamaSoben rigi simsivneebis pro-
gresiis procesSi. 
kvlevis mizans warmoadgens simsivnis mainfil-

trirebeli limfocitebis da simsivnesTan aso-
cirebuli neitrofilebis ganawilebis Tavise-
burebebis Seswavla koniuqtivis dazianebebSi 
sxvadasxva proliferaciuli da apoptozuri 
maxasiaTeblebiT. 
standartuli hematoqsiliniT da eoziniT SeRe-

bil anaTlebSi Sefasebuli iyo limfocitebis 
da neitrofilebis ganawileba cifruli paTolo-
giis programis QuPath-is gamoyenebiT normalur 
koniuqtivaSi, aqtinur keratozSi, pterigeumSi, ko-
niuqtivis intraepiTelur neoplaziebSi (CoIN1-3) 
da koniuqtivis brtyelujredovan karcinomaSi. 
standartuli imunohistoqimiuri meTodis gamo-
yenebiT Sefasebuli iyo Semdegi markerebi: Ki67, 
Bcl2, p53, CD3, CD8 da Foxp3.
kvlevis Sedegebma aCvena, rom intraepiTeluri 

limfocitebiT da neitrofilebiT infiltracia 
mniSvnelovnad izrdeba koniuqtivis intraepi-
tTeluri dazianebebis progresiis procesSi da 
statistikurad sarwmuno korelaciaSia maRal 
proliferaciul ideqsTan, dabal apoptozur in-
deqsTan da p53 mutaciis statusTan.


