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The morphological structure of gills of the Red 8sla, caught in areas with different levels of an-
thropogenic impact is studied. It is shown that filegjuency of pathological changes of the gills is
higher in the port area, but it is lower in theatislely clean area. The gills of relatively sedenfesh
are more susceptible to the negative effects okthéronment, while the gills of active large-scale
mullet are less vulnerable. The character of ttangbs in the gills of the examined fish does net de
pend on their kind.
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Nzyueno mopdonorndeckoe crpoeHue xad poid KpacHoro Mopsi, OTJIOBIEHHBIX B paiOHaX
C Pa3IMYHBIM YPOBHEM aHTPOIIOTEHHON Harpy3ku. [lokazaHo, 9TO 4acTOTa BCTPEUaeMOCTH MATONOTH-
YeCKMX W3MEHEHHH >kabp HanOomblIas B paifoHe MOpPTAa UM HAMMEHbINAas — B OTHOCHTEILHO YHCTOM
paiione. Hanbornee rnoaBep>keHbl HETATUBHOMY BIIMSHUIO CpPEJibl ka0pbl OTHOCUTEIILHO MaJIOTIOIBHK-
HBIX PbIO, B MEHBIIEH CTENEHN — »aOpbl NOABIKHON KPYIHOUENyiHO# kedanu. Xapakrep n3meHe-
HMH Ka0p MCCIeJOBaHHBIX PHIO HE 3aBUCHUT OT BHA.

KioueBsbie citoBa: xa0pbl, pecriMpaTOpHBIA SIHUTENNH, THIEpILIasys, JJaMeluia.

I ntroduction

In comparison with ground animals aquatic animegscharacterised by the connection between
an organism and environment. This connection isartatbugh different morphological features (the
skin, respiratory organs, digestive system) in Whagpithelial tissues are also included. Epithdl&
sues consist of a set of cells with the same om’gith function [1]. Phylogenetically epithelial add
gestive systems are the oldest ones. The functibapithelial tissues are varied. For example ther
higher animals they do a barrier function, sucfiomction, respiratory and many other functions. De-
spite the variety of functions the representatibapecialized cells is hecessary as epithelialidssare
characterised by a whole bunch of general signafggyms) for the system organization.

Fish gills are organs that are always in touch withenvironment. In their epithelium the proc-
ess of breath, the maintenance of osmotic andkadahce and the change of ions take place. Through
them the products of metabolism are removed. Tegrsity of functions identifies the difficult sikc-
ture of the organism. Through morphological invgetions the existence of two specialized sections i
the gills epithelium is identified; they differ structure and functions. According to this, thésgapi-
thelium is divided into a multilayer filament (prary), linked with arteriovenous circulatory system,
and a double-layer lamella (secondary), supplietth Wwiood from arterial system. According to per-
formed functions, the epithelium of the filamentigrently classified like osmoregulatory and the |
mella one is classified like respiratory [2].

Fishes are like biomarkers of the quality of theiemment [3, 4] that are not used frequently.
Some authors believe that the primary organs soffdrom the impact of petroleum products [5, 6],
are liver and gills as the main organs of metalbrolisid respiration. Usually gills are the main tange
pollutants [7].
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The material and methods of investigation

We investigated some species of fish, inhabiting Red Sea; they vary in the taxonomy life
style, diet.

Mullet is one of the common fish on Yemen's marketause of the quality of the meat
and available price. On Yemen’s market mullet cmist20 % of the total fish production. For our in-
vestigation we looknullet Liza macrolepsis (class MulletMugilidae).

The other object of the investigation wayans catfishes Arius gogora (class Aryan#riidae).
These are typical sea catfish, in distinction witore common freshwatérius gogora they are me-
dium-sized fishes living in coastal waters, theeobpf small fishing.

The representatives of species mojargar(idae) live on coastal shallows near sand coasts.
We investigated the typical speciebeharra Gerres oyena.

The species of rudderfist.dthrinidag) — are typical residents of coastal zone. Theistnia-
vourable parts are coral reefs, rocks, heaps ofestand thickets underwater vegetation. They prefer
stony, sandy and rocky ground. The compositiorootifthe rudderfish needs are very varied; they eat
fish and also different invertebrates (shellfislustaceans, worms). The representative of ruddeidis
Lethrinus lentjan.

Fishing was made in the southern part of the Red. Sampling was made in 2010
in 3 places. The first place was an island TaifdeBned it like a test zone. Taif is a small iglasitu-
ated in the southern part of the Red Sea, 1 miiadce from the coast. The waters around the island
are full of life, sources of anthropogenic pollutiare almost not found in comparison with othetgar
of the sea.

The second point was on the territory of the Al edeidah seaport. It is situated berths
for a lot of fishing ships; this region is subjeot pollutions from fishing waste and water cleaning
(peeling).

The third part of fishing is 15 km from the coad¢th — approximately 14 m).

The samples of gills were fixed in Buena’'s solut@nin 10 % neutral formalin. The pouring
was made into paraffin blocks; the slice thicknedsr 5—7 mcm, the colour is hematoxylin-eosineTh
analysis and photographing of the micropreparatioeie made with the microscope "Olympus BH-2",
with the help of eyepiece — micrometers the mainpimometric parameters were identified.

Theresults of theinvestigation and their discussion

A relative mass of the studied fish gills were @iént in more degrees by physiological charac-
teristics of different kinds. The biggest mulledafsryans catfish had the highest value of gillsexd
respectively 3.45 + 1.16 and 3.70 = 0.94 %.

For mojarra and rudderfish the gills index valuesewrespectively 2.52 +0.72 and 2.74 £ 0.52 %.
It is quite obvious that more mobile mullet and soAryans catfish have relatively bigger gills than
mojarra and rudderfish; they are more bounded wigtis and coastal zones. We didn’t reveal the sig-
nificant gills index change in connection with giee of the investigated fishes.

The frequent occurrence of certain gills changaesekample of mullet or rudderfish are shown
in the table.

Typeand frequency occurrence chancefor gills, %, mullet/rudderfish

Island Fisheries Al-Hodeidah
Type of the pathology Taif area seaport
General type of gill's petal structure 29.0/52.0 11.3/16.6 3.57/7.14
The initial changes lamellae (hypertrophy of celig appearance of distortions) 44.5/42|0 34.0/40{6  30.36/38.1
Cells hyperplasia of respiratory epithelium 18.6/8.0 51.7/56.3 60.71/71.4
Distortion of the lamella 16.2/8.0 30.3/36.6 26/38.1
The lack of lamella from one petal side or fromdes of the petal 0/4.0 1.3/4.3 3.57/9.5
Integrity dislocation of respiratory epithelium 0 2.7/0 3.57/0
Shortness of the lamella 0 15.0/9.3 14.28/4.8

The most widespread were different forms of ceplérplasia of both respiratory epithelium and
filament’'s epithelium. The initial stages of chasge lamella’s forms, lamella’s curvature were also
frequently met. According to the table the incregsirequency of changes of fish gills depending
on fishing place was observed. In the region @ndl Taif more than half of the rudderfish that was
caught had gills in the norm, as in the part ofgbaport this index was already 7.14 %. Theresig-a
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nificant difference in frequency of such serioushpéogy like the lack of lamella from one or both
sides of gills petal. So on the island Taif sucthpkogy was detected only at 4 % of rudderfish, ibut
the seaport the gills with such changes was folrehdy in 9 % of the fish. A similar pattern was
identified in large-scaled mullet. At the same tjree difference in the frequency of occurrencéhef
changed gills in dependence of the fishing placadltet is less than that of rudderfish. We asgecia
this with the circumstance that mullet are more meofish, and when changing feed locations they
leave the contaminated (dirty) parts of the seaulch way they are less in contact with the effetts
contamination than less mobile rudderfish, morel@siigravitating on the specific territory.

Fish gills, caught in the point, defined as a teste, had a different manifestation
of the pathology changes (fig.).

Fish gills of the Red sea:— proliferation of respiratory epithelium of Aryaoatfish gills.
b — proliferation of respiratory epithelium and diders of blood circulation on Moharra’s gills;
¢ — the form and size changes of the Aryans caldistells;d — the violation of the rudderfish gills integrity

Nevertheless, the most fish gills had a normal molgmical structure. The gills structure has al-
ready been described in details, in particulathenwork of V. E. Matei [2], there was also notbdit
all bony fish gills have a single structure plan.t8ere is no need to make a detailed analysikeof t
gills structure of the 4 fish species we investgate just recommend to read the mentioned wdgk. It
just necessary to note that both primary and sewgnidmellas had a typical structure, epithelium
structures weren'’t violated, gills epitheliums wetearly subdivided into afferent and efferent zmne
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Mobile fishes (mullet, Aryans catfish) had more dodger respiratory lamellas than rudderfish and
mojarra. Secondary lamellas had the form typicaluiochanged gills, epithelium cells covered the
primary and secondary lamellas; they had typicahfand sizes, epithelium layers were not damaged.

The increase in number of cell elements (hyperg)asith in the primary and secondary epithe-
lia, that was observed in polluted areas in 70%igbf that made no territorial movements such as
rudderfish, can be considered as one of the mastspread gills pathology on the cellular level. The
initial stages of hyperplasia were observed mainljamellas basis. Step by step the cells fillegl th
space between lamellas that brought to the dinonubf respiratory surface. We believe that in this
case we were investigating the proliferation ofdpéhelium filament.

Hyperplasia of the secondary epithelium occurrezhtdously, disorderly at different levels of
lamellas located between the gills sides whereeglithelium did not have any signs of proliferation.
Mostly at the top of lamellas there were expansighieh formed bottle-shaped swellings. Sometimes
these masses from neighbouring or placed oppaaitellas combined between each other forming
long strips from effused respiratory epithelium.

The increase of the common cells number in filarsegpithelium is usually considered like
an essential component for adverse reaction te &fkects of different nature [2, 5].

It should be noted that fish gills from contamimbparts had violation of the integrity of respira-
tory epithelium, detachment of the epithelium lafrem underlying tissues, hypertrophy of the cells
respiratory epithelium. The result of the morphaicemeasurements showed that in contaminated
parts in fish gills the length and width of lamsllare lessp(< 0,05), respectively 11.5 and 9.7 % than
that of fishes from the test group. The distancevéen lamellas also was reduced, the main image
in the connection with the thickening of respirgtepithelium on the basis of hyperplasia. Despite t
species differences the observed changes had larsomaracter.

The morphological changes of the gills were accaorigghby circulatory disorders as an exten-
sion of the capillaries, in special cases thronfbusation.

Generally we can note that possible toxic substamoatribute to the evolution of different
pathological gills condition. As it is noted in theticle of T. I. Moiseenko [8], in extremal coridits
of contaminations the common biological mechanise@ting to stressful situations start working.
When the changes are out of the adaptive form diitfedy pathologies and functions take place.

Hypertrophy, the ampilification of the functionatigity and increase of the common cells number in
the filament's epithelium is the principal elemehthe adverse reaction to toxic impact of differemgin.
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