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Introduction. An ocular burn is a serious damage 
of the tissues of eye and on average its incidence rate 
is from 6. 1 to 38,4% [4,6,11]. The incidence rate of 
chemical burns is from 25 to 80%. These burns facili-
tate the development of recurrent erosions, ulcerations, 
perforations, iridocyclitis, exsudation into anterior 
chamber, formation of corneal scars, which cause visu-
ally caused handicap and loss of ability to work in 40% 
of cases [1,2,10]. 

As we all know, major role in the development of the 
burn complications is attributed to the accumulation of 
the toxic products, which contribute to the progression 
of the anterior segment changes, slows and changes 
the regenerative process and leads to severe compli-
cations and visual loss. Tissue antigens (TA) in serum 
cause autointoxication and autosensibilization of the 
organism [11]. 

The process of xenobiotic detoxication occurs at the 
level of monooxygenase system in liver. It is well known, 
that there is acetylation system that functions similar to 
monooxygenase system in organism. N-acetylation is 
one of the major routes of biotransformation of xeno-
biotics and endogenous aminocompounds [3, 5, 7, 9]. 

According to the acetylation speed organisms are 
divided into two groups: fast (FA) and slow acetylators 
(SA). The margnitude of research suggests that acety-
lation phenotype is genetically determined [3,8]. 

Taking into account that the consequences of ocu-
lar burn and the efficiency of treatment to a large extent 
is dependent on the nature of reparative processes, 
determination of speed and activity of inflammation 
and regeneration of the ocular tissues may be critical. 
Hence, the study of the reparation processes in the eye 
in FA and SA will enhance the knowledge of pathogen-
esis of ocular burn and optimization of management. 
However, the study of N-acetylation in ocular burn have 
not been undertaken. The data on features of damage 
and reparation of ocular tissues in chemical burns in pa-
tients with various acetylation phenotype is absent. 

The aim of the research is to study the features and 
the extent of the damage of tissues of anterior segment 

in chemical burn in relation to acetylation phenotype 
(AP) in experiment. 

Material and methods. The experiment has been 
performed on 100 white outbred male rats wheighing 
180-200 grams (Experiments were performed in the 
laboratory of “Chronic Infectious Process” Scientific 
Research Institute of Microbiology, Infectious Diseases 
Epidemiology, prof. N. G. Gulyamov). 

All the animals have been divided into two groups 
depending on the acetylation phenotype: fast 
acetylators (FA) and slow acetylators (SA). Acetylation 
phenotype was determined by the study of the urine of 
the animals with norsulfazol. 

For urine collection a special cell for animals with 
urine collecting mechanism was constructed. 

To determine Acetylation phenotype norsulfazol was 
used (10 mg/kg orally). Acetylation capacity of organism 
was considered slow if the clearance of norsulfazol 
reached 50% in 24 hours, and it was considered fast if 
the clearance reached 50% or more in the same period. 

A model of chemical burn was created by application 
of 10% solution of NaOH for 10 seconds. 

As a control anterior segment of animals (fast and 
slow acetylators) bred in similar general conditions was 
used. The experiment was performed in 4 stages – on 2, 
5, 12 and 30 day after the burn. 

The animals in each experimental and control group 
was decapitated at the stages of natural regeneration 
of ocular tissues on 2, 5, 12 and 30 day after the burn. 

The blood was collected to determine the antigen-
binding lymphocytes to tissue antigen of conjunctiva, 
sclera, cornea and the lens in chemical burn. This test 
was performed to determine the degree of degeneration 
of these tissues during 30 day period in groups being 
compared. 

The results in fast and slow acetylators were 
compared after statistical analysis using Student criteria 
for paired and unpaired units. 

Results. The research showed the prevalence of 
slow acetylators – 64. 0% over fast acetylators – 36.0% 
(p<0.05). 

The following stage of the research was to study 
features of degenerative and reparative processes in 
the anterior segment tissues in relation to Acetylation 
phenotype. 

The research showed severe degeneration in the 
studied tissues in fast and slow acetylators on 2, 5, 12 
and 30 day (see table). 
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Table

Antigen-binding lymphocytes (ABL) to tissue 
antigens (TA) of the anterior segment in ex-

perimental animals in the dynamics of ocular 
chemical burn (n = 100)

Tissue and 
decapita-
tion day

ABL to TA 
in intact 
rats,%

ABL to TA in 
FA,%

ABL to TA 
in SA,%

P

Conjunc-
tiva Day 3 1,1±0,015 4,3±0,36* 4,7±0,42* >0,05

Day 5 0,8±0,01 3,3±0,33* 3,7±0,37* >0,05

Day 12 0,9±0,02 5,7±0,31* 3,7±0,51* <0,01

Day 30 1,6±0,007 9,0±0,54* 5,7±0,34* <0,01

Cornea 
Day 3 0,7±0,02 6,0±0,52* 5,0±0,38* >0,05

Day 5 0,7±0,008 3,7±0,33* 3,7±0,32* >0,05

Day 12 1,2±0,03 5,3±0,41* 4,3±0,48* >0,05

Day 30 1,1±0,03 6,3±0,44* 6,7±0,21* >0,05

Sclera 
Day 3 0,7±0,01 5,7±0,38* 6,7±0,32* >0,05

Day 5 0,9±0,03 7,0±0,55* 7,0±0,44* >0,05

Day 12 0,8±0,02 5,7±0,42* 7,0±0,43* >0,05

Day 30 1,0±0,02 4,3±0,22* 6,7±0,31* <0,001

Lens 
Day 3 0,9±0,01 5,3±0,48* 7,0±0,16* <0,01

Day 5 1,1±0,004 4,7±0,51* 4,6±0,22* >0,05

Day 12 0,8±0,01 3,7±0,43* 5,3±0,33* <0,05

Day 30 1,4±0,01 3,3±0,52* 8,0±0,36* <0,001

Note: * – reliability of difference of the appropriate units with similar 

values in intact animals, P – reliability of difference data in the groups 

being compared (FA and SA). 

Comparative analysis of the ABL to TA of anterior 
segment showed that for FA and SA there are a number 
of similar features. Analysis of characteristics of 

degenerative processes and ABL to TA showed that in 
FA on day 30 of the burn the severity of tissue damage 
reduces twofold, whereas in SA even on day 30 the 
extent of the vitreous syneresis is similar to the initial 
level of day 3-5 of the burn. 

Similar results were obtained from the study of ABL 
to TA of choroid. Hence, in FA gradual restoration of 
choroid occurs and on day 30 it is only 1,5 times higher 
than normal level of ABL to TA of this tissue in 2%. 

Comparative analysis of ABL to TA of cornea lens 
demonstrated that in FA damage of these tissues 
increased and on day 30 of the burn even prevailed the 
damage in SA. 

As was indicated earlier, in SA it was noted that 
reparation of the tissues of anterior segment was slow 
and increased towards the end of the month. However, 
the ABL to TA of cornea and lens the process in SA was 
noted to be milder than in FA. 

Summary. 
 In FA animals restoration of vascular and scleral 

tissues of the eyes demonstrates positive dynamics, 
whereas in SA destruction of these tissues does not 
slow, but also it increases to day 30;

 In cornea and lens degenerative processes in-
crease both in FA and in SA towards the day 30 of the 
experiment and ABL to TA of cornea and lens become 
more severe as compared to day 3. These changes are 
more pronounced in FA;

 In SA degeneration of anterior segment tissues 
follows slow and prolonged pattern and requires exten-
sive treatment than in FA, especially in relation to dam-
age of sclera and choroid. 

Prospects of further researches. Based on 
the results of the study, optimization of ocular burn 
management depending on Acetylation phenotype is 
recommended. 
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In The Experiment
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Summary. The study was performed on 100 white rats weighing 180-200 g. Acetylation phenotype in rats was 

evaluated: fast acetylators (FA) and slow acetylators (SA). Research showed that SA are as twice common as FA 
(64% vs. 36%). In chemical burn degenerative changes of anterior segments of experimental animals lasting more 
than 30 days were noted independent of Acetylation phenotype. In FA animals restoration of vascular and scleral 
tissues of the eyes demonstrates positive dynamics, whereas in SA destruction of these tissues does not slow, but 
also it increases to day 30. In cornea and lens degenerative processes increase both in FA and in SA towards the day 
30 of the experiment and ABL to TA of cornea and lens become more severe as compared to day 3. These changes 
are more pronounced in FA. In SA degeneration of anterior segment tissues follows slow and prolonged pattern and 
requires extensive treatment than in FA, especially in relation to damage of sclera and choroid. Based on the results 
of the study, optimization of ocular burn management depending on Acetylation phenotype is recommended. 

Key words: ophthalmology, Acetylation phenotype, reparation, regeneration, tissue antigens (TA), antigen 
binding lymphocytes (ABL). 
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ÄÅÃÅÍÅÐÀÒÈÂÍÛÅ ÈÇÌÅÍÅÍÈß Â ÒÊÀÍßÕ ÏÅÐÅÄÍÅÃÎ ÎÒÐÅÇÊÀ ÃËÀÇÀ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ 

ÔÅÍÎÒÈÏÀ ÀÖÅÒÈËÈÐÎÂÀÍÈß Â ÝÊÑÏÅÐÈÌÅÍÒÅ 
Ìàêñóäîâà Ë. Ì. 
Ðåçþìå. Èññëåäîâàíèå ïðîâåäåíî íà 100 áåëûõ êðûñàõ âåñîì 180-200 ã. Èçó÷àëè ôåíîòèï àöåòèëè-

ðîâàíèÿ ó êðûñ: áûñòðûå àöåòèëÿòîðû (ÁÀ) è ìåäëåííûå àöåòèëÿòîðû (ÌÀ). Óñòàíîâëåíî, ÷òî ñðåäè ýêñ-
ïåðèìåíòàëüíûõ æèâîòíûõ ÌÀ âñòðå÷àþòñÿ ïî÷òè â 2 ðàçà ÷àùå, ÷åì ÁÀ (64,0% è 36,0%). Ïðè õèìè÷åñêîì 
îæîãå ó ýêñïåðèìåíòàëüíûõ æèâîòíûõ îòìå÷àþòñÿ äåãåíåðàòèâíûå èçìåíåíèÿ âñåõ îòäåëîâ ïåðåäíåãî îò-
ðåçêà ãëàç íåçàâèñèìî îò ÔÀ, êîòîðûå ñîõðàíÿþòñÿ áîëåå 30 äíåé. Ó æèâîòíûõ ñ ÁÀ âîññòàíîâëåíèå òêàíåé 
ñîñóäîâ ãëàç è ñêëåðû ïðîòåêàåò ñ âûðàæåííîé ïîëîæèòåëüíîé äèíàìèêîé, â òî âðåìÿ êàê ó ÌÀ ïðîöåññ 
äåñòðóêöèè ýòèõ òêàíåé íå òîëüêî íå êóïèðóåòñÿ, íî è ê 30 äíþ åùå áîëåå íàðàñòàåò. Ñî ñòîðîíû ðîãîâèöû è 
õðóñòàëèêà äåãåíåðàòèâíûå ïðîöåññû êàê ó ÁÀ, òàê è ó ÌÀ íàðàñòàþò ê 30 äíþ ýêñïåðèìåíòà è çíà÷èòåëüíî 
ïðåâûøàþò ïîêàçàòåëè ÀÑË ê ÒÀ ðîãîâèöû è õðóñòàëèêà â ïåðâûå 3 äíÿ ýêñïåðèìåíòà è áîëåå âûðàæåíû ýòè 
èçìåíåíèÿ ó ÁÀ. Ó ÌÀ ïðîöåññû äåãåíåðàöèè òêàíåé ïåðåäíåãî îòðåçêà ãëàç íîñÿò áîëåå çàòÿæíîé õàðàêòåð 
è òðåáóþò áîëåå ïðîäîëæèòåëüíîé òåðàïèè, ÷åì ÁÀ, îñîáåííî ïî ïîêàçàòåëÿì ïîðàæåíèÿ ñêëåðû è ñîñóäè-
ñòîé òêàíè ãëàç. Ïîëó÷åííûå ðåçóëüòàòû äàþò îñíîâàíèå ðåêîìåíäîâàòü îïòèìèçèðîâàòü òåðàïèþ îæîãîâ 
ãëàç ñ ó÷åòîì ôåíîòèïà àöåòèëèðîâàíèÿ. 

Êëþ÷åâûå ñëîâà: îôòàëüìîëîãèÿ, ôåíîòèï àöåòèëèðîâàíèÿ, ðåïàðàöèÿ, ðåãåíåðàöèÿ, òêàíåâûå àíòè-
ãåíû (ÒÀ), àíòèãåí ñâÿçûâàþùèå ëèìôîöèòû (ÀÑË). 
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Ìàêñóäîâà Ë. Ì. 
Ðåçþìå. Äîñë³äæåííÿ ïðîâåäåíå íà 100 á³ëèõ ùóðàõ âàãîþ 180-200 ð. Âèâ÷àëè ôåíîòèï àöåòèëþâàííÿ 

ó ùóð³â: øâèäê³ àöåòèëÿòîðè (ØÀ) ³ ïîâ³ëüí³ àöåòèëÿòîðè (ÏÀ). Âñòàíîâëåíî, ùî ñåðåä åêñïåðèìåíòàëüíèõ 
òâàðèí ÏÀ çóñòð³÷àþòüñÿ ìàéæå â 2 ðàçè ÷àñò³øå, í³æ ÁÀ (64,0% ³ 36,0%). Ïðè õ³ì³÷íîìó îï³êó ó åêñïåðèìåí-
òàëüíèõ òâàðèí â³äì³÷àþòüñÿ äåãåíåðàòèâí³ çì³íè âñ³õ â³ää³ë³â ïåðåäíüîãî ñåãìåíòó îêà íåçàëåæíî â³ä ÔÀ, 
ÿê³ çáåð³ãàþòüñÿ á³ëüøå 30 äí³â. Ó òâàðèí ç ØÀ â³äíîâëåííÿ òêàíèí ñóäèí î÷åé ³ ñêëåðè ïðîò³êàº ç âèðàæåíîþ 
ïîçèòèâíîþ äèíàì³êîþ, òîä³ ÿê â ÏÀ ïðîöåñ äåñòðóêö³¿ öèõ òêàíèí íå ëèøå íå êóï³þºòüñÿ, àëå ³ äî 30 äíÿ 
ùå á³ëüø íàðîñòàº. Ç áîêó ðîã³âêè ³ êðèøòàëèêà äåãåíåðàòèâí³ ïðîöåñè ÿê â ØÀ, òàê ³ â ÏÀ íàðîñòàþòü äî 
30 äíÿ åêñïåðèìåíòó ³ çíà÷íî ïåðåâèùóþòü ïîêàçíèêè ÀÑË äî ÒÀ ðîã³âêè ³ êðèøòàëèêà â ïåðø³ 3 äí³ åêñïå-
ðèìåíòó, ³ á³ëüø âèðàæåí³ ö³ çì³íè â ØÀ. Â ÏÀ ïðîöåñè äåãåíåðàö³¿ òêàíèí ïåðåäíüîãî ñåãìåíòó îêà íîñÿòü 
á³ëüø çàòÿæíèé õàðàêòåð ³ âèìàãàþòü òðèâàë³øî¿ òåðàï³¿, í³æ ØÀ, îñîáëèâî çà ïîêàçíèêàìè ïîðàçêè ñêëåðè 
³ ñóäèííî¿ òêàíèíè î÷åé. Îòðèìàí³ ðåçóëüòàòè äàþòü ï³äñòàâó ðåêîìåíäóâàòè îïòèì³çóâàòè òåðàï³þ îï³ê³â 
î÷åé ç âðàõóâàííÿì ôåíîòèïó àöåòèëþâàííÿ. 

Êëþ÷îâ³ ñëîâà: îôòàëüìîëîã³ÿ, ôåíîòèï àöåòèëþâàííÿ, ðåïàðàö³ÿ, ðåãåíåðàö³ÿ, òêàíèíí³ àíòèãåíè (TA), 
àíòèãåí çâ’ÿçóþ÷³ ë³ìôîöèòè (ABL). 
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