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DEVELOPMENT OF MITOCHONDRIA DYSFUNCTION DURING DIABETES
Mohammed Mustafa Luay Mohammed

Mitochondria are the center of fatty acid and glucose metabolism and thus they are
highly likely to be impacted by metabolism associated with diabetes.so it is important to give
an overview about the possible mechanisms by which impairments in mitochondrial oxidative
metabolism (i.e. mitochondrial dysfunction) could affect insulin sensitivity.
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Burn is very frequent type of trauma, occurring at home and in industry.
Burn lesions are belonged to injury characterized by a high degree of severity.
Scalds are divided to thermal, chemical, radial according to the etiology. So far,
however, there is no work, which would be carried out a comparative study of
the features of reactions to these kinds of burns. That’s why, the study of
regulatory mechanisms of such damage repair is very important.
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Collagen is the main part of the dermis (75% of the dry weight of the
skin) and is the main structural component of connective and scar tissue. During
the progression of wound healing the granulation tissue is converted from high
vascularized tissue rich in cellular elements to avascular and acellular collagen
matrix. Despite the numerous literary data the dynamics of collagen synthesis
and comparative characteristic of this process under different types of burns are
not understood well still.

The aim of research is the investigation of total collagen and its type
content in damaged area dynamics and the comparison of these under thermal,
chemical and radial burn.

Materials and methods. The study was carried out on 147 white four-
month male guinea pigs, weighing 470 - 600 g, which were kept under standard
vivarium conditions. Working with animals was performed according to the
requirements of the "European Convention for the Protection of vertebrate
animals used for experimental and other scientific purposes” and "General
principles of animal experimentation,” approved the first National Congress on
Bioethics (20.09.2001, Kyiv, Ukraine), Law Ukraine "on protection of animals
from cruelty» (Ne 3447-1V of 21.02.2006).

Four groups of animals are formed: control, with thermal burn, with
chemical burn and with radial burn. Thermal burn is caused by contact using hot
metal stamp in previously shaved thigh area of 3 cm? (S = 3 cm? t = 250°C,
exposure 2 min) under mild ether anesthesia. The chemical burn is caused by the
application of the 20% hydrochloric acid solution on the pre-shaved thigh area
of 3 cm? (S = 3 cm?, exposition 2 min) under mild ether anesthesia. Radial burn
is caused by radiation exposure X-rays in the pre-shaved thigh area of 3 cm? in
the exposition dose of 60 Gr in installing URS-50 (TYR - 60, 50 kV, 10 mA, 0.6
m filter Al dose 36,74 Gr / min exposure area 1 cm?) under mild ether
anesthesia.The study of total collagen content was carried out by histochemical
method. Determination of collagen types was performed by using monoclonal
antibodies with fluorescent mark (Wallas, Austria). The investigation of all
above indexes were carried out in dynamics: after 1 hour, 1 and 3, 5, 7 and 10
days after all investigated injuries and in the case of X-ray action after 21 and 35
days also.

Results. The minimal value of total collagen and collagen I, I1l, V and VI
types in the affected skin area under thermal and chemical burns was observed
at one hour after exposure during the formation of blisters, ulcers, necrosis,
maximal activity of lipid peroxidation and maximal level of proinflammatory
cytokines. Further, under reducing of the inflammatory response, activation of
antioxidant system, neutralizing free radicals and lipid peroxidation
normalization, a gradual increase of collagen is observed. At the seventh day for
thermal burn and at the fifth day for the chemical the total collagen and all its
studied type level in the skin was approached to the reference level
corresponding to the stage of full wound cleaning from decay products and start
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filling the defect by granulation. For a long period after radial exposure a
gradual decline of total collagen and collagen I, Ill, V and VI types in the
affected skin area was observed, a minimal value of all studied parameters was
found only at the twenty-first day after irradiation corresponding period of
desquamation, scab formation, scald sealing and ulcer formation and increase of
lipid peroxidation products in several times compared with the control.

It should be noted that the twenty-first day after chemical or thermal
action the defects are fully covered by epithelia, so far the process of their
healing is completed. At the thirty-fifth day after the radial burn the levels of
total and all studied collagen types are slightly increased, but all indexes were
significantly lower than at the fifth day in after chemical and at the seventh day
after the thermal injury.

Conclusion The dynamics of collagen content in the damaged skin area
under thermal and chemical burns is consistent with the normal stages of tissue
repair. So its sharp decline at the early stages during the activation of the
inflammatory response and the prevalence of destructive changes contributes the
its synthesis increase in response to increased levels of anti-inflammatory
cytokines and activation of the pituitary-adrenal system, which means the
ending of inflammatory and beginning of proliferative phase. A completely
different picture is observed under radial burn: the gradual reduction of collagen
in the early stages is observed, the minimal value of this index is found only at
the twenty-first day after radial exposure, indicating a growth of destructive
changes, lack of proliferative phase and violations of regulatory mechanisms of
tissue repair.

JMHAMUKA COAEPXAHUA OBIIEI'O KOJUUIAT'EHA U ET'O TUIIOB B
I[TOPA’XKEHHOM YYACTKE KOXXI MOPCKNX CBMHOK ITPU OXOI'AX KOXHI
PA3JIMYHOM ITPUPOJIbI
Ilonukapnosa A.B.

BBUIO TIpOBEZICHO CPABHUTEIHHOE HWCCIICIOBAHUE IWHAMUKH COJCPIKAHHS OOIIEro
kosarena, a Takxke |, 111, V u VI ero Tunos B mopakeHHOM y4acTKe KOKU MOPCKHUX CBUHOK
MpH TEPMUYIECKOM, XUMHUYECKOM W PAJAMAIMOHHOM OXoraxX. Pe3yiabTaThl HCCIIETOBAHUS
MOKa3aiu, YTO MUHUMAaJIbHOE CoJepkaHue Kak oOrmiero xomiareHa, Tak u I, I, V u VI ero
THTIOB TIPH TEPMUYCCKOM M XHMHYECKOM OKOTax KOXH HAOIIOAeTCsl depe3 dac Mocie
BO3JICHCTBUS. B JanbHeiIeM BBISBISETCS MOCTEIIEHHOE YBEIMUEHHUE COJEp)KaHUs BCEX
WCCIICJIOBAaHHBIX THUIIOB KOJUIareHa, kKotopoe kK 10 cyTkaM JOCTOBEPHO OTIHYAETCS OT
KOHTPOJBHOTO, HYTO CBHUJAETEIHCTBYET O HOPMAaIbHOM TEUEHUH pPaHEBOTO TpoIlecca.
CoBepiieHHO Jpyras KapTHHA HAONIOJAeTCs TPU PATUAIMOHHOM OXKOTe: ITOCTEIICHHOE
YMEHBIIIEHUE COJAepkKaHUe OOIEro KoJijlareHa M BCEX HMCCIEAYEMBIX €r0 THUIIOB HAa PaHHUX
CTaJINSAX, MUHUMAaJIbHAS BEJTMYMHA dTUX IOKa3aTelieil 0OHapy»XUBaeTcs TOJMbKO Ha 21 cyTku
Moclie JIy4eBOTO BO3JCUCTBHS, 4YTO YKa3blBaeT HAa POCT JECTPYKTUBHBIX HW3MEHEHUH,
OTCYTCTBHE MposidepaTUBHOW a3kl M HAPYIICHUE PETYIATOPHBIX MEXaHU3MOB peraparui
TKaHEH.
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