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Abstract. When studying the level of endothelin-1 and D-dimers in the tear fluid, tears were 

collected according to the method described in Chapter 2. Moreover, in all patients with GAR, 

tear fluid was collected from the “worst eye,” that is, in the eye in which the stage of GAR was 

more advanced. In patients of control groups 1 and 2, tears were also collected from only one eye. 

The results of determining the levels of endothelin-1 and D-dimers are presented in Table 1 

Keywords: moreover, in all patients with GAR, tear fluid was collected from the “worst 

eye,” that is, in the eye in which the stage of GAR was more advanced.  

 

Table 1 

Results of assessing the levels of endothelin-1 and D-dimers in tear fluid in patients. 

Index 

Main 

group 1 (n= 3 

0) 

Main 

group 2 (n =30 

) 

Control group 1 

(n=3 0 ) 

Control group 

2 (n=3 0 ) 

M±m M±m M±m M±m 

Endothelin-1, 

fmol/ml 
2.52 ± 0.28 ^* 2.88 ± 0.44 ^ * 1.76 ± 0.36 ^ _ 0.97±0.31 

D-dimers, 

ng/ml 
1128±321 1326±2 44 ^ 894±164 865±186 

*- significant in relation to the indicators of control group 1 at p <0.05; 

^- significant in relation to the indicators of control group 2 at p <0.05. 

The table data showed that in the group of healthy patients without hypertension, the level 

of endothelin-1 was significantly lower than in the blood. At the same time, in the tear fluid of 

patients with hypertension it was significantly higher ( p <0.05) than in control group 2. 

The highest indicator was noted in the main group 2 - 2.88±0.44 fmol/ml, it was 

significantly higher than the indicators of both control groups. In the main group 1, the indicator 

was 2.52±0.28 fmol/ml, here it was also significantly higher than in the control groups.  

There were no statistically significant differences between the average indicators of the 2 

main groups.  

At the same time, in patients with stage 1 hypertension without manifestations of 

hypertension in the fundus, the level of endothelin-1 in the tear fluid was significantly higher than 

in the group of healthy patients without hypertension.  

For clarity, a comparative analysis of the level of endothelin-1 in tear fluid in patients is 

presented as a graph in Figure 1 
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Figure 1. Comparative analysis of endothelin-1 levels in the tear fluid of patients. 

The results obtained showed that the average level of D-dimers in the tear fluid of the 

examined patients was higher in comparison with the average level of D-dimers in the blood. At 

the same time, no significant differences were found in the study groups, with the exception of the 

indicators of the main group 2 in patients with stage 3-4 hypertension, who had the highest average 

indicators, which were significantly higher than in the group of healthy patients without 

hypertension. 

Figure 1 shows a graph showing a comparative analysis of the results of assessing the level 

of D-dimers in the tear fluid of patients in the study groups. 

 
Figure 1 Comparative analysis of the level of D-dimers in the tear fluid of patients. 
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      table 2 

Results of assessing the correlation between the level of endothelin-1 and D-dimers in the 

blood and tear fluid. 

Clinical indicators 
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r ( correlation coefficient ) 

Blood endothelin-1 level 

Endothelin-1 level in tear fluid 0.623 0.610 0.635 0.625 0.423 

 Level of D-dimers in the blood 

Level of D-dimers in tear fluid 0.486 0.545 0.424 0.412 0.320 

An assessment of the correlation between the levels of endothelin-1 and D-dimers in the 

blood and tear fluid of patients showed that there is a strong correlation between the level of 

endothelin-1 in the blood and tear fluid in patients with hypertension, which was highest in control 

group 1 in patients with Stage 1 headache without manifestations of hypertension. Moreover, in 

all groups of patients with hypertension, a correlation coefficient of >0.6 was observed. 

Correlations between the levels of D-dimers in the blood and tear fluid of patients revealed lower 

values of the correlation coefficient. The highest level, corresponding to the average strength of 

correlation, was noted in main group 2 (Table 1). 

Table 3 

Results of assessing the correlation between the level of endothelin-1 in tear fluid and 

ophthalmological parameters in patients. 

 Endothelin-1 level in tear fluid 

Clinical indicators M
ai

n
 

g
ro

u
p
 1

 (
n
=

 3
 0

) 

M
ai

n
 

g
ro

u
p
 2

 (
n
 =

3
0
 )

 

C
o
n
tr

o
l 

g
ro

u
p
 1

 (
n
=

3
 

0
 )

 

G
en

er
al

 s
am

p
le

 o
f 

p
at

ie
n
ts

 w
it

h
 

h
y
p
er

te
n
si

o
n

 (
 n

 =
 

1
2
0
) 

C
o
n
tr

o
l 

g
ro

u
p
 2

 (
n
=

3
 

0
 )

 

r ( correlation coefficient ) 

GAR stage 0.616 0.619 - 0.609 - 

BCVA 0.482 0.546 0.233 0.442 0.032 

CTX 0.621 0.591 0.610 0.615 0.098 

Total VD 0.624 0.587 0.598 0.608 0.112 

General PD 0.655 0.628 0.615 0.636 0.120 

CFA 0.662 0.607 0.635 0.648 0.124 

Table 3 presents the results of assessing the correlation between the level of endothelin-1 

in tear fluid and ophthalmological parameters in patients. The results showed a strong correlation 

between the level of endothelin-1 in tear fluid and the ophthalmoscopic stage of GAD in the 
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      general sample of patients with GD. A strong correlation was also identified for OCT and OCTA 

parameters (CTX, total vessel density and perfusion, and choriocapillary flow area). The 

relationship with respect to BCVA was of medium strength. The highest correlation coefficients 

were determined in main group 1 in patients with stages 1-2 of GAD. 

Table 4 

Results of assessing the correlation between the level of D-dimers in tear fluid and 

ophthalmological parameters in patients. 

 Level of D-dimers in tear fluid 

Clinical indicators M
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r (correlation coefficient ) 

GAR stage 0.2 8 4 0.3 35 - 0.308 - 

BCVA 0.0 88 0.2 43 0.0 7 5 0.124 0.032 

CTX 0.2 9 4 0.3 46 0.211 _ 0.308 0.067 

Total VD 0.3 14 _ 0.319 _ 0, 22 4 0.296 0.094 

General PD 0.32 8 _ 0.3 77 _ 0.302 _ 0.344 0.102 

CFA 0.33 5 _ 0.36 2 _ 0.318 _ 0.336 0.115 

Table 4 presents the results of assessing the correlation between the level of D-dimers in 

tear fluid and ophthalmological parameters in patients. The results of the correlation analysis 

revealed the presence of a moderate correlation between the level of D-dimers in the tear fluid and 

the ophthalmoscopic stage of HAR, as well as OCT and OCTA indicators. The highest correlation 

coefficients were determined in main group 2 in patients with stages 3-4 of GAD. 

Thus, it was found that patients with stages 3-4 of HAR had a significant ( p <0.05) increase 

in the level of endothelin-1 in the blood in comparison with the group of healthy individuals. 

Moreover, the average level of endothelin-1 in the blood had a direct correlation with the stage of 

HAD. At the same time, a weak correlation was determined between the average level of 

endothelin-1 in the blood and the main ophthalmological indicators of the severity of GAR (0.2> 

r <0.4). There were no statistically significant differences or pronounced correlations with respect 

to the level of D-dimers in the blood in patients with different stages of GAD. 

 

REFERENCES  

1. Zhalalova D.Z. , Makhkamova D.K. Multicomponent approach to the diagnosis of retinal 

changes in arterial hypertension Journal “ Problems of biology and medicine” - 2021. No. 5 

C - 205-211. 

2. Zhalalova D.Z. , Makhkamova D.K. OCT angiography in assessing the vascular bed of the 

retina and choroid Journal “ Problems of biology and medicine” - 2021. No. 6 C - 211-216. 

3. Zhalalova D.Z.The content of endothelin and homocysteine in blood and lacrimal fluid in 

patients with hypertensive retinopathy Web of Scientist:International Scientific Research 

Journal Volume 3,ISSUE 2,February-2022,C. 958-963 



 

SCIENCE AND INNOVATION 
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 12 DECEMBER 2023 

UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ 

 537  

 

      4. Zhalalova D.Z. Modern aspects of neuroprotektive treatment in hypertensive retinopathy Web 

of Scientist:International Scientific Research JournalVolume 3,ISSUE 2,February-2022,C. 

949-952 

5. Zhalalova D.Z.Development of classification criteria for neuroretinal ischemia in 

hypertension Web of Scientist:International Scientific Research Journal Volume 3,ISSUE 

2,February-2022,C. 972-978 

6. Jalalova D.Z. Classification criteria for changes in retinal vessels in arterial hypertension 

Journal “ Problems of biology and medicine” - 2022. No. 1 C - 50-53. 

7. Zhalalova D.Z. Diagnostic criteria for optical coherence tomography with angiography 

function for ischemic diseases of the organ of vision against the background of arterial 

hypertension Journal “ Problems of biology and medicine” - 2022. No. 5 C –73-78 

8. Zhalalova D.Z. Evaluation of markers of endothelial dysfunction in tear fluid in patients with 

arterial hypertension . Journal of Biomedicine in Amaliet. Tashkent - 2022, Volume No., No. 

WITH. 

9. Zhalalova D.Z. OCT angiography in the assessment of retinal and choreoretinal 

microcirculation in patients with uncomplicated arterial hypertension International 

Ophthalmological Congress IOC Tashkent 2021, P 95-96 

10. Zhalalova D.Z. Modern aspects of neuroprotective treatment for hypertensive retinopathy 

Journal TMA - 2022. No. 4 P 84-87 

11. Shernazarov Farrukh ORGANIZATION OF DIGITALIZED MEDICINE AND HEALTH 

ACADEMY AND ITS SIGNIFICANCE IN MEDICINE // SAI. 2023. №Special Issue 8. 

URL: https://cyberleninka.ru/article/n/organization-of-digitalized-medicine-and-health-

academy-and-its-significance-in-medicine (дата обращения: 20.11.2023). 

 

 

 

 

 


