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Morhometric characteristics of rat gingival mucosa in

chronic ethanol intoxication

Abstract: The paper studies the effect of ethanol on the mucous membrane of
the attached portion of gingivae. At the early stages of the experiment thickening of
the total thickness of the epithelial lamina with follow-up sustainable thickening up to
day 30 was noted. The total thickness of the proper lamina increases by 26.7%
already on day 5 due to elevated amount of amorphous substance, persistent till the
end of the observation. The minimum effect on the mean number of cell layers has
been noted in the basal layer of the epithelial lamina. At the early stages of the
observation lowering of the rate for acanthaceous and granular layers was found,
whereas a significant increase in cell layers number was noted in the granular and
corneous layers that is morphological manifestation of the epithelium defense
reaction on the impact of ethanol.

Keywords: gingivae, ethanol, rats, morphometry.

Introduction

According to the WHOQO's investigations, the total rate for alcohol consumption
per capita in Ukraine is twice higher the “dangerous” amount; alcohol abuse is
responsible for more than 3.3 million deaths per year [13]. Currently rejuvenation and
feminization of alcoholism is of special concern in the society [9]. The effect of
ethanol on organs of nervous, uric, digestive and cardiovascular systems is fully



529

elucidated by the researchers [1.10-12]. However, the impact of chronic ethanol
intoxication on oral mucosa remains to be understood [4].

Morphometric approach enables to detect reliable changes in organs’ struc-
tural elements in stimulation, intoxication or change of condition of functioning [2].

Purpose

The paper was aimed at determining the features of metric indices of rat
gingival mucosa in chronic ethanol intoxication.

Material and Methods

45 white outbred rats were involved into investigation. 5 animals were
assigned into intact group who were ventricle administered with NaCl isotonic
solution QID; 40 animals were assigned to experimental group who were ventricle
administered with 12 mg/kg 40% ethanol (in recalculation for pure alcohol) [5].

The animals were killed under 25 mg/kg thiopental anesthesia overdose in
compliance with the scheduled time periods (on days 5, 9, 12 and 30). Pieces of
gingiva mucosa were put into epon-812 according to standard procedure [7]. Semi-
thin sections were stained with polychrome stain [6].

The mean thickness of epithelial and proper laminae, number of layers in the
basal, acanthaceous, granular and corneous layers was measured using the
microscope with digital Biorex 3 microphotohead with software, adapted to these
studies. Statistical processing of morphometric data has been carried out using the
Microsoft Excel [8].

Results and Discussion

It has been morphometrically found, that the mean thickness of epithelial
lamina of the attached portion of gingivae of rat from the control group constituted
(67,79+6,17) mcm, and (117,78+10,14) mcm for proper lamina (Table 1).

After administration of ethanol during 5 days the mean values of the epithelial
lamina thickness was significantly reduced to (49,86 + 6,71) mcm (p < 0.05) due to
aggressive impact of ethanol on keratinocytes. Thickness rate of proper lamina of the
attached portion of rat gingivae increased to (181,65 + 5.15) mcm (p < 0.05) due to
swelling and elevated amount of amorphous substances (Table 1).

On day 9 of the experiment, no significant increase in the mean thickness of
the epithelial lamina was noted and constituted (56,34 + 7.11) mcm. Thickness of
proper lamina was tending to reduce (170,33 £ 8,64) mcm, but was significantly
greater in p<0,05 over the control (Table 1).
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Administration of ethanol during 12 days caused thickening of the gingival
epithelium (79,58 + 7.32) mcm, that was significantly greater than the value of the
previous period of the experiment (p < 0.05), but differences were insignificant over
the control value. The mean thickness of the proper lamina was tending to reduce
and constituted (161,51 = 7,42) mcm, but was greater than the value in a control
group of rats (Table 1).

Up to day 30 of the observation epithelial lamina was thickening and the mean
value was insignificant (p < 0.05) over the value on day 12 of the experiment, but
significantly was 29.8% higher the control value. The mean thickness of the proper
lamina was tending to reduce, but its thickness was 35% greater than the rate in the

control group of rats (Table 1).

Table 1. The dynamics of metric values of epithelium and proper lamina of the

attached portion of rat gingivae throughout the experiment (mcm)

Index Control Day 5 (n=10) Day 9 (n=10) | Day 12 (n=10) | Day 30

group (n=5) (n=10)
Mean thickness | 67,79+6,17 49,8616,71 56,34+7,11 79,58+7,32 88,0+2,44
of epithelium * o *
Mean thickness | 117,78+£10,1 | 181, 655,15 170,3318,64 | 161,51+7,42 159,01+3,36
of proper 4 * * * *
lamina

Mean number of cell layers

Basal layer 1,31+0,04 1,25+0,43 1,17+0,03 1,34+0,04 1,29+0,02
Acanthaceous 3,430,013 2,53+0,05 3,67+0,07 1,38+0,04 2,58+0,06
layer * - - -
Granular layer 3,29+0,04 1,9+0,08 2,99+0,11 3,75+0,04 4,12+0,08
Corneous layer | 2,89+0,13 3,32+0,04 2,16+0,07 4,42+0,16 4,91+0,05

Notes: * - differences are significant as compared to the control (p<0,05); ** - differences are

significant as compared to the previous time period of observation (p<0,05)

While determining the mean number of cell layers in the epithelial lamina of
the attached portion of gingivae of rat from the control group it was established that

the value for the basal layer constituted 1.3 + 0.04; 3.43 % 0,013 for the
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acanthaceous layer; 3.29 *+ 0.04 for the granular layer; 2,89+0,13 for the corneous
layer (Table 1).

It was morphometrically established that the ethanol effect during 5 days had
the following outcomes: no changes in number of cell layers in the basal layer was
noted; a significant reduce in the mean number of cell layers was found in the
acanthaceous and granular layers from 3,43+0,013 to 2,5310,05 and from 3,29+0,04
to 1,910,08, respectively, in p<0,05; the increase in mean number of cell layers by
14,8% (p<0,05) was found in the corneous layer (Table 1).

Up to day 9 of the observation the mean number of cell layers in the basal
layer was reducing, indicating about the inhibition of proliferative activity of
keratinocytes and significantly differed from the control (1,17+0,03 and 1,3+0,04,
respectively (p<0,05). The mean number of cell layers in the acanthaceous layer
significantly increased (by 45%) over the previous time period of the experiment and
was 7% higher the control value (p<0,05). The value of the mean number of cell
layers in the granular layer increased by 5% from 1,9+0,08 to 2,99+0,11 (p<0,05), but
was 9% lower than the control value (p<0,05). A progressive reduce in mean number
of cell layers from 3,32+0,04 to 2,16+0,07 and 2,89+0,13 (p<0,05) in the control
group was noted in the corneous layer, which is the morphological proof of
intensification of desquamative processes in epithelium of the attached portion of
gingivae.

After 12 days from the beginning of the experiment the mean number of cell
layers in the basal layer was 14,5% higher over the previous time period of the
experiment, but no significant difference over the value from the control was noted
(Table 1). The mean number of cell layers in the acanthaceous layer reduced and
was by 60% different from the control values (p<0,05) and by 62% from the previous
time period of the experiment (p<0,05). The number of cell layers in the granular
layer was increasing and was 25% higher the value of the previous time period of the
experiment (p<0,05) and 13,9% higher the control value (Table 1). A sudden
increase in the number of cell layers (by 52,9%) was noted in the corneous layer, as
compared with the previous time period of the experiment and was 104,6% higher
the control value (p<0,05) (Table 1), indicating about the defense reaction of the
epithelial lamina on the aggressive impact of ethanol.

On day 30 of the experiment the mean number of cell layers in the basal layer
of the epithelial lamina of the attached portion of gingivae reduced, though no

significant difference over the control value was noted. The values for acanthaceous
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layer significantly increased by 37% (p<0,05), as compared with previous time period
of the experiment, but was 25% less than the control value (p<0,05) (Table 1). While
comparing with values from the control group of animals, the mean number of cell
layers in the granular layer significantly increased by 25% (p<0,05) and was 9,8%
(p<0,05) higher the value on previous time period of the experiment. A significant
increase in the mean number of cell layers (by 11,1% (p<0,05) was noted in the
corneous layer, as compared with previous time period of the experiment and was
69,9% (p<0,05) higher the control values (Table 1).

Conclusions

Administration of ethanol to rats leads to structural changes in the mucous
membrane of the attached portion of gingivae, which become apparent at the early
stages of the experiment by reducing of the total thickness of the epithelial lamina
with the following sustainable thickening up to day 30 of the experiment. The total
thickness of the proper lamina increases by 26.7% already on day 5 due to elevated
amount of amorphous substances with no recovery till the end of the observation.
The minimum effect on the mean number of cell layers has been noted in the basal
layer of the epithelial lamina. It has been established that at the early stages of the
observation lowering of the rate for acanthaceous and granular layers was found,
whereas a significant increase in cell layers number was noted in granular and
corneous layers that is the morphological manifestation of the epithelium defense

reaction on the impact of ethanol.
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HPLC method for the determination of 3-chlorophenol

as azoderivates

Abstract: Studied azoderivation reaction of 2-chlorophenoles with 4-nitrophe-
nildiazonium cation. Investigated the optimum conditions Designed and tested
method of determining the 3-chlorophenol in soil by HPLC.

Keywords: 3-chlorophenole, azoderivation reaction, method for determina-
tion, HPLC.

UeaH Maeza, Yxaopodckuli HayuoHasbHbIU yHU8epcumem,

ooueHm, kaHOuGam XUMUYECKUX HayK, Kaghedpa aHanumu4yeckol xumuu

B3XXX memoO0 onpedenerHus 3-xnopogheHosna

6 sude azodepusama

AHHOTauuA: VccneposaHbl ycnoBusi asogepuBauum 2-xropodpeHona c¢ 4-
HUTPOPEHMNANA30HMIA KATUOHOM. YCTaHOBMNEHbI ONTUMAarbHbIE YCNOBUSA, ANana3oH
onpeaensieMbiX KOHLEHTpaLUunn.

Knroyeebie crnoea: 2-xnopgeHon, peakuns asogepvsaumm, MetTogmka onpe-
aenenus, BOXX.

B o6bluHbIX ycnoBusx, 3-xnopdgeHon (XP), 6ecuBeTHble uronbyatblie Kpuc-
Tanmbl ¢ 3anaxoMm, tm,. = 35°C, twn = 214°C, nnotHoctb 1,258 r/lem® (20°C) [1].
PactBopum B 6eH30ne, Boge, AN3TUIOBOM 3chupe, NUrponHe 3TaHore.

OnaceH npu MHranauum, NnpornatbiBaHUM U NonagaHun Ha KoxXy. [pu nHrans-
UUKM neplLieHne B roprfie, Kalwlenb, COHMMBOCTb, rofioBHaa 6onb; cygoporu, noreps
co3HaHus. [pn nonagaHum BHYTPb — 6oNM No xody nuwiesoga v B xenyake. MNpu
nonagaHum Ha KOXy — KpacHoTa, 60rib, OTeK.

Mcnonb3yetcsa Ona NpOMbIWNEHHOrO0 cuHTe3a. Xd B npupogHom cpepne

obpasyeTtca B npouecce metabonuama BOAHbIX OPraHM3MoB, NpU BGUOXMMUYECKOM



