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CHANGES IN ENERGY METABOLISM IN RATS DURING ALLERGIC
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Abstract

A study is a close relationship between the functional activity of lymphocytes and
their energy metabolism in allergic dermatitis. It has been shown that acute allergic dermatitis
is a disease, causing sharp changes in the energy metabolism of the skin. Established a
unidirectional change in the content of adenine nucleotides in blood lymphocytes and skin
homogenates in rats with allergic dermatitis. However, the concentration macroergs blood
lymphocytes is significantly higher than in the homogenate of the skin. Application of 0.5%
dimecine ointment pathogenetically justified. It improves energy metabolism in rats of skin
with atopic dermatitis, and it is expedient to recommend to the clinical trials.

Keywords: atopic dermatitis, energy metabolism, 0.5% dimecine ointment,
adenosine triphosphate (ATP), adenosine diphosphate (ADP), adenosine monophosphate
(AMP).

Pedepar

B pabore u3yueHa TecHas B3aUMOCBS3b MeXAY (PYHKIMOHAIBHONH aKTUBHOCTHIO
TUMQOIUTOB U MX PHEPreTHUECKUM OOMEHOM IpH ajuiepruueckoMm aepmature. Ilokasano,
qTo OCTpBIﬁ anneprnqecm/lﬁ ACPMATUT, KakK 3a6OJ'IeBaHI/Ie, BBI3BIBACT YCTKUE CABHUIU B
SHEpPreTH4ecKOM OOMEeHe KOXH. YCTAHOBJIEHO OJHOHANpPAaBJIEHHOE M3MEHEHHUE COJIepyKaHMS
AICHUJIOBBIX HYKJICOTUIOB B J'II/IM(i)OI_[I/ITaX KpOBH M TOMOI'CHATC KOXH Y KpbIC C
ajieprudeckuM gepmatutoMm. OHAKO, KOHIIEHTPALUs MaKpOdproB B JMM(pOLMTAX KPOBU
3HAYUTENILHO BBINIE, HEXKETU B ToMoreHate koxu. [Ipumenenue 0,5 % gumMennHOBON Ma3u
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MaTOreHEeTHYECKH 000CHOBaHO. OHA yIydIlIaeT MOKa3aTesd SHEPTeTHUECKOro 0OMeHa KOXKH Y
KpBIC C aJUIEPTUYECKUM JIEPMAaTUTOM U €€ 11eJecO00pa3HO PEeKOMEHA0BaTh K KIMHUYECKUM
WCTIBITAHUSIM.

KuroueBble cji0Ba: ajjieprudeckuii 1epMaTuT, JHepreTudeckuii meradoaunsm, 0,5
% naumMenuHoBasi Ma3b, ajaeHo3mHTpupochar (ATD), aanenosmnaudochar (AAD),
ageHo3suHMoHodochar (AMD).

Pegepar

3MIHU EHEPTETUYHOI'O METABOJII3MY V LIYPIB ITPU AJIEPTTHHOMY
JEPMATUTI. B po60Ti BUBUEHO TiCHUI B3a€EMO3B 30K MK (PYHKIIOHAJIHHOIO aKTHBHICTIO
niMponuTiB Ta ix eHepreTmaHUM oOMiHOM. [Toka3aHo, 0 TOCTPUIA AJIEPTTYHHUI ACPMATHT, SIK
3aXBOPIOBAHHS, BUKIIMKAE YiTKI 3pYIICHHS B €HEPreTHYHOMY OOMiHiI ImKipu. BcranoBieHO
OJIHOCITPSIMOBaHA 3MiHA BMICTY aJICHIJIOBUX HYKJICOTHUIIB y JTiMPOIUTaX KPOBI Ta TOMOTEHATI
MIKipY y IIypiB 3 ayieprivauM aepMaTutoM. OHAK, KOHIIEHTPAIlisl MaKpoepriB y JiM¢onuTax
KpOBI 3HAYHO BHWINE, HDK B romoreHati mkipu. 3actocyBaHHs 0,5% JIUMENMHOBOI Masi
MaTOreHETHYHO OOIpyHTOBaHE. BoHa MoKpamlye MoKa3HUKU €HEPreTUYHOro OOMIHY IIKIpH Y
IIYpiB 3 AIEPriuHUM JAEPMATUTOM 1 ii JOLITFHO PEKOMEHIYBaTH 10 KJIIHIYHUX BUIPOOYBaHb.

KuirouoBi cjioBa: ajepriyHmii AepMaTHMT, eHepreTH4Hui meradouaism, 0,5 %
AMMELMHOBA Ma3b, aaeHo3uHTpupocpar (ATD), agenosunaudochar (AAD),
anenosuamonogochar (AMD).

Introduction. Despite the significant progress made in the study of pathogenesis of
inflammatory diseases of the skin, problem diagnosis and treatment of dermatitis remains
relevant. Because, unlike the system changes, the study of which is the subject of many
studies [1, 2], especially local immunity dermatitis paid much less attention as clinicians and
experimentalists [2, 3].

At the same time, pathogenetically significant deviations occur exactly on topical level
[4,5,6].

It is known that the state of intracellular ion homeostasis closely related to energy
metabolism of virtually all biochemical, biophysical and physiological processes that causes
considerable interest in the study of the state of metabolism in the skin of atopic dermatitis
conditions.

Purpose - to study the changes of energy metabolism in rats macroergs with allergic
dermatitis and their correction 0.5% dimecine ointment.

Materials and methods. Experiments were carried out on 30 non-linear male rats
weighing 180.0 - 200.0 g, were divided into 3 groups: | group - intact (relatively healthy)

animals; Group Il - rats with atopic dermatitis; Group Ill - rats with atopic dermatitis who
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were treated with 0.5% dimecine ointment.

Atopic dermatitis (AD) caused in rats sensitized by the method Zalkan PM EA and
levleva [7] 2,4-dinitrochlorobenzene (DNCB). 3 drops of 5% DNCB solution in the form of
application once loaded in place sensitization (back surface) with the additional application to
the other skin areas 7 1 drop of 1% solution. On day 8 develops an inflammatory reaction to
total necrosis of the epidermis and the formation of large subepidermal blistering.

To assess the participation of 0.5% dimecine ointment in energy metabolism was
investigated in the extract content of the skin energy phosphates - ATP, ADP and AMP - in
mol / g dry weight of skin in rats with acute allergic dermatitis. When processing extracts
used a set of reagents firm "Mangaym" (Germany, 2006). This - the first series of
experiments. In a second series of experiments we studied the content macroergs lymphocytes
(mmol / I): ATP [8], ADP and AMP [9]. The material was treated under standard conditions,
fixed 18 - 24 hours in 10% neutral buffered formalin, dehydrated, embedded in paraffin.
Paraffin glass thickness of 2 | after standard dewaxing stained with hematoxylin-eosin, Van
Gieson method, Schiff reagent, semiquantitative method (degree of contracture damage
fuxinofili foci) by Lee [10].

Statistical analysis was performed using nonparametric Mann-Whitney test, given the
small sample groups (n = 10), in some cases using Student-Fisher criterion [11]. The level of
significance accepted at p <0,05.

Results and discussion. The study gave special importance to the study of the major
changes in the activity of antioxidant enzymes, as the literature available to us such
information, we have not met. When analyzing the levels of adenine nucleotides, we observed
a significantly lower value of ATP in lymphocytes in rats with atopic dermatitis (2,30 + 0.21
mmol /1), p <0.05 (Table 1) compared with controls (2.94 + 0.20 mmol / 1). The level of ADP

in lymphocytes were also significantly lower: in rats with allergic dermatitis, this figure was

lower than that of control animals (p <0,05) and amounted to 0,55 + 0,06 mmol / | against

0,60 + 0,04 mmol / | in the control.

However, AMP levels were significantly higher in rats with atopic dermatitis
compared to the control and was 0,03 = 0.34 mmol / 1 versus 0.25 = 0.02 mmol / |. Based on
the foregoing, we conclude that rats with atopic dermatitis compared to the intact animals

varies pool macroergs blood lymphocytes.
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Table 1. Content-rich phosphates in blood lymphocytes of rats with atopic dermatitis (M

+m)
Indicator Control (intact Atopic dermatitis | Atopic dermatitis adds
animals) 0.5% dimecine
ointment
ATP, mmol /| 2,94+0,20 2,30+0,21 2,424+0,16
ADP, mmol /| 0,60+0,04 0,55%0,06 0,57+0,05
AMP, mmol /| 0,25+0,02 0,34+0,03 0,46+0,03
Notes:
1.n=10;

2. p <0,05 in all experiments.

In the treatment of rats 0.5% dimecine ointment changed parameters of energy
metabolism: it reduces the level of ATF by 17.7%, so the content was significantly lower
ADP (5%, p <0,05). The level of cAMP influenced 0.5% dimecine ointment in contrast, was
significantly increased by 84% (Table 1). The findings led to a number of generalizations. In
particular, in rats with atopic dermatitis, inflammation associated with the depletion of energy
compounds in lymphocytes due, presumably, to lower the concentration of the initial substrate
oxidative phosphorylation - the accumulation of pyruvate and unoxidized metabolic products
including lactate. The reason for reduction of ATP in allergic dermatitis can be explained by
the insufficient use of the energy of ATP into the transesterification reaction between ATP
and creatinine. Increased AMP may indicate the degree of compensation of energy processes
in low ATP synthesis. Thus, in animals with allergic dermatitis, perhaps influenced by a 0.5%
dimecine ointment that improves energy metabolism in animals performed the activation of
metabolic processes, aimed at normalization of power supply under these conditions (Table
1).

The second series of experiments consisted of the definition of energy compounds in

the extract of the skin of animals with atopic dermatitis (Table 2).
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Table 2. Content-rich phosphates in homogenates of rat skin with atopic dermatitis (M +

m)
Indicator Control (intact Atopic dermatitis | Atopic dermatitis adds
animals) 0.5% dimecine
ointment
ATP, mmol / g 1,9+0,18 0,91+0,22 1,10+0,03
ADP, mmol / g 1,59+0,2 0,82+0,34 0,88+0,10
AMP, mmol / g 1,05+0,1 1,57+0,51 3,03+0,62
z 4,54+0,16 3,3+0,36 5,01+0,3
Notes:
n = 10;

p <0,05 in all experiments.

Rats treated with 0.5% dimecine ointment revealed increasing amounts of adenine
nucleotides on the three 10%, mainly by increasing the content of AMP (65% of control,
respectively). Our research also showed that atopic dermatitis is a disease, causing sharp
changes in the energy metabolism of the skin (Table 2).

Comparing the performance of both tables it can be said that there is a change in the
content of the unidirectional macroergs as lymphocytes in blood and in the skin extract in
allergic dermatitis. However, the blood lymphocytes macroergs concentration was
significantly higher in the control (intact) groups of animals and the experimental groups.

Our results are confirmed by other researchers [12, 13] and suggest the possibility that
the development of the immune response probability of disruption of energy homeostasis of
immune cells increases, which leads to violations of the functional activity macroergs with
dermatitis of various etiologies, especially of allergic origin.

Conclusions:

1. Acute allergic dermatitis, as a disease, is a clear shift in the energy metabolism of the skin.
2. established unidirectional change in the content of adenine nucleotides in blood
lymphocytes and skin homogenates in rats with allergic dermatitis. However, the
concentration macroergs blood lymphocytes is significantly higher than in the homogenate of
the skin.

3. Application 0.5% dimecine ointment pathogenetically justified. It improves energy
metabolism in rats of skin with atopic dermatitis, and it is expedient to recommend to the

clinical trials.
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BBenenne. HecMoTpss Ha 3HAuMTENbHBIE YCIEXHW, JOCTHTHYTHIE B W3YYCHUU
MaTOreHe3a BOCHAIMTEIBHBIX 3a00JCBaHUN KOXH, MpoOJieMa JTUATHOCTHKU U JICUYCHUS
JIEPMaTUTOB OCTaeTCsl akTyanbHOW. I[lOCKONBKY, B OTIMYHME OT CHCTEMHBIX W3MEHEHUH,
WCCIIEIOBAaHUIO KOTOPBIX TMOCBAIIEHO MHOTO pador [1,2], 0COOGEHHOCTSIM MECTHOTO
WMMYHHTETa TIPU JepMATHTAaX yIEISIETCS 3HAYUTEILHO MCHBIIE BHUMAHUSA, Kak
KJIMHHUIIMCTOB, TaK U SKCIIEPUMEHTATOPOB [2, 3].

B To ke BpeMs, maTOreHETHYECKH 3HAYUMBIE OTKJIOHEHHUS MPOUCXOAST UMEHHO Ha
TOIHUYECKOM ypoBHe [4, 5, 6].

N3BecTHO, UTO COCTOSIHME BHYTPUKJIETOYHOTO MOHHOTO TOMEOCTa3a TECHO CBS3AHO C
SHEPTeTUYECKUM OOMEHOM TIPAKTUYECKH BCEX OHOXMMHUYECKHX, OMOPUZMUECKUX |
(bU3HONTOTHYECKHUX TPOIIECCOB, YTO OOYCIABIMBAET CYIIECTBEHHBIH HMHTEpPEC B HM3yYECHUH
COCTOSTHUSI METa00IM3Ma KOXKH B YCIOBHSIX aJJIEPTUIECKOTO JIEPMAaTUTA.

Leab padoThl — U3yUeHHE U3MEHEHHUH YHEPTeTUYECKOT0 MeTaboIM3Ma MaKpoOIProB y
KPBIC TP AJUIEPTHUECKOM JIepMaTuTe U uX Koppekmus 0,5 % JuMEeIMHOBON Ma3bio.

Matepuanbl U1 MeTOAbl. DKCIEpUMEHTHI MpoBeneHbl Ha 30 HEIMHEWHBIX Kpblcax-
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camnax, maccor 180,0 — 200,0 r, xoTopelie ObuTM pasneneHbl Ha 3 rpynmbl: | rpymma —
UHTaKTHblE (YCJIOBHO 340pOBbl€) XHUBOTHbIC;, |l rpynma — KpbICBl C ayuIEprUYECKUM
nepmatutoM; |ll rpynma — KpbICHl C aNIEpru4ecKuM JIepMaTUTOM, KOTOphIX Jeunnu 0,5 %
JUMELMHOBON Ma3blo.

Annepruueckuii aepmatut (AJl) BbI3BIBaIM Yy KpbIC, CEHCHUOMJIM3MPOBAHHBIX I10
metoay 3ankan [1.M. u Uesnesoii E.A. [7] 2,4-nunutpoxiiopoensosnom (JAHXB). 3 xammm 5 %
pactBopa JJHXbB omHOKpaTHO B BHJE aNIIUKAIMM HAHOCWIM Ha MECTO CEHCHOWIM3AIuu
(OBEpXHOCTh CIMHBI) C JOMOJHUTENIBHBIM HAaHECEHHEM Ha 7 APYruX Y4acTKOB KOXH 1O 1
kame 1 % pactBopa. Ha 8 cyTku pa3BuBanach BOCHAIMTENbHAS pEaKUUsl C TOTAJIbHBIM
HEKPO30M 3IHUAepMHCca 1 00pa30BaHuEM OOJIBIINX CyOIHIEPMAIbHBIX TY3bIPEi.

Hns ounenku ydactust 0,5 % AMMEIIMHOBOM Ma3uM B JIHEPreTUYECKOM OOMEHE
HCCIIEIOBANIN COJIEpKAHUE B HKCTPAKTE KOXKM Makposprudeckux ¢ocharos — ATD, AID u
AM® — B MOJIB/T CyXOH Macchl KOXKH y KpbIC IIPH OCTPOM ailieprudeckoM jaepmarute. [lpu
00paboTKe SKCTPAKTOB HCIOIB30BaH Habop peakTuBOB (pupmbl «Manraiim» (I'epmanus,
2006). DTo — mepBas cepusi IKCIEPUMEHTOB. Bo BTOPOii cepru 3KCIIEPUMEHTOB MbI U3ydYallnd
coJiepKaHue Makpodpros B JiuMdonuTax (Mkmoib/n): AT [8], AJI® u AM® [9]. Matepuan
oOpabaThIBalii B CTaHJAPTHBIX ycIoBHsX, ¢pukcupoBanu 18 — 24 yaca B 10 % HelTpaibHOM
3a0ydepennom Qopmannae, 00e3BoXHBAIH, 3anuBai B mapadun. [TapadurOoBEIE cTekia
TOJIIIMHOW 2 MKJ TOCTe CTaHAApTHOM JenapaUHU3alUN OKpAIIMBaIH TEeMAaTOKCHIIMH-
503MHOM, 1o MeTtony Ban I'm3ona, peaktuBom Ilugda, momykoanuecTBEHHBIM METOJO0M
(cTerneHb KOHTPAKTYPHBIX MOBPEXACHHH, GQykcHHOPMIBbHBIX 0varos) mo Jlu [10].

Craructuueckyro oOpabOTKy MaHHBIX MPOBOJMIM C MOMOIIBIO HEMapaMeTPUUeCKUX
KpuTepueB MaHHa-YUTHM, yduThiBas Manble BbIOOpku Tpymm (N=10), B pszge ciaydyaeB
ucnosb3oBainu kpurepun Oumepa-Crhronenta [11]. YpoBeHb H0CTOBEPHOCTH MPUHSTO MPU
p<0,05.

Pe3yabTaThl M uX 00cy:xkaeHusi. B uccnenoBanmm ocoboe 3HAYCHHE MPHIABAIN
W3YYEHUI0 W3MEHEHWH aKTHBHOCTH OCHOBHBIX (EPMEHTOB AHTHOKCHIAHTHOW 3allHTHI,
MOCKOJIbKY B JIOCTYIHOM HaM JMTEpaType TaKUX CBEJIEHHH Mbl He BCTpeTwiu. [Ipu ananuze
YPOBHS aJCHWJIOBBIX HYKJICOTHJIOB HaMH OTMEUYEHO JIOCTOBEpHO 0Oojee HU3KOE 3HAYCHHE
AT® B numdponurax y Kpbic ¢ amieprudeckuMm aepmarutom (2,30+0,21 mxmons/m) p<0,05
(tabin. 1) mo cpaBHEHHIO ¢ KOHTpoJieM (2,94+0,20 Mmxmoub/n). Yposens AJI® B mumdonuTax
OBLT TaKKe IOCTOBEPHO HUKE: y KPBIC C AITICPIHUECKUM JIEPMATHTOM ITOT IOKa3aTellb ObLT
HI)KE€ aHaJOTMYHOTO Y KOHTPOJBHOW rpymmbl XHUBOTHBIX (P<0,05) u coctaBun 0,55+0,06

MkmoIib/1 mpotuB 0,60+0,04 B koHTposie. Bmecte ¢ Tem, ypoBeHb AM® OBl 3HAUUTEITHHO
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BBIIIIE Y KPBIC C AUICPTHYCCKUM JCPMATUTOM I10 CPABHCHHIO C KOHTPOJIEM U COCTaBHII
0,34+0,03 mxmonb/nm npotus 0,25 +0,02. Vcxoast w3 BBHINICU3II0KEHHOTO, MOKHO CJeTaTh
BBIBOJI, UTO y KPBIC C AJJICPTUICCKUM JICPMATUTOM B CPAaBHEHUU C MHTAKTHBIMHU >KUBOTHBIMHU
MU3MEHSIETCS IyJl MAaKPOIProB B JINM(OIUTAX KPOBH.
Tabnmna 1
Conepxxanue makposprudeckux ¢pocgaroB B 1uM@oIuTax KpoBU KPbIC €

aJJIepru4eckum gepmarurom (M=m)

[Tokazarenn KonTtposb AJnepruaeckuit AJnepruyeckuit
(MHTaKTHBIE JIepMaTUT nepmatut + 0,5 %
KUBOTHBIC) JTMMELMHOBAs Ma3b
AT®, MKMOITB/T 2,94+0,20 2,30+0,21 2,42+0,16
AJID, MKMOJIB/TT 0,60+0,04 0,55+0,06 0,57+0,05
AM®, MKMOJTB/TT 0,25+0,02 0,34+0,03 0,46+0,03
IIpumeyanus:
n=10;

p<0,05 BO Bcex IKCIEPUMEHTAX.

[Ipu neuenun kpoic 0,5 % AUMEUMHOBOW Ma3bl0 MEHSUIMCh  I[0OKa3aTelu
SHEPreTHUECKOro MeTaboau3Ma: yMeHsbIancs kak yposeb AT® na 17,7 %, Tak 10CTOBEpHO
Hxke Obiio comepxkanue AJID (ma 5 %, p<0,05). Ypoenb AM® nox BiausHuem 0,5 %
JMMELMHOBOM Ma3u, HAPOTUB, 3HAYUTEIBHO yBennuuBajcs Ha 84 % (Tabin.l). [lomyuennsle
JaHHbIE TIO3BOJMJIM clienaTh psii o0oOmieHuil. B yacTHOCTH, y KphIC C aljiepru4ecKum
JNEPMaTUTOM, BOCHAJIEHUE, ACCOLMMPOBAHHOE C MCTOLIEHUEM DHEPreTUYECKUX COCIUHEHUN B
TUMQOIUTAX, CBA3aHO, NMO-BUIUMOMY, CO CHH)KEHHUEM KOHILEHTpAIMHU MCXOJHOro cyOcTpaTa
OKHCIUTEIBHOTO (OocHOpUIMpOBaHUS — TMHpyBaTa M HAKOMJIEHUEM HEIOOKHCIEHHBIX
MIPOAYKTOB OOMEHa, B TOM uHucie, jakTara. [Ipuunny cHmxenus AT® npu anaepruueckoM
JIepMaTUTE MOXKHO OOBSICHUTh HEJIOCTATOYHBIM HcIosb3oBaHMEM 3Hepruu AT® B peakuun
nepescrepuduranun Mexay ATD u  kpearuHuHoM. Ilosbiienue ypoBHI AM® Mmoxer
CBUJCTEIbCTBOBATh O CTENEHM KOMIIEHCALMM DJHEPreTUYECKUX IPOLIECCOB B YCIOBUSAX
HegocraToyHoro cuHTe3a AT®. Takum o00pa3oM, y IKUBOTHBIX C aJUIEPTUUYECKUX
JepMaTUTOM, BO3MOXHO, moj BiausHueM 0,5 % AUMENMHOBOM Ma3u, KOTOpas YiIydllaeT
MOKa3aTeIN dHEPreTUYeCKOro OOMeHa y KHUBOTHBIX, OCYIIECTBIISIETCS aKTUBAIMs OOMEHHBIX
MIPOIIECCOB, HaNpaBlieHHass Ha HOPMAaJIHM3alMI0 YHEProoOecrnedyeHus: B 3TUX YCIOBHIX (Talil.

1).
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Bropast cepusi OSKCIEPUMEHTOB COCTOSUIA W3  OMPEACICHHS MaKpO3PIHYCCKHX
COCJIMHEHUI B SKCTPAKTE KOKHU Y )KUBOTHBIX C aJUIEPTHUCCKUM JIEPMATUTOM (TadJ1. 2).
Tabimra 2
ConepskaHre MaKpodpruueckux GocdaroB B roMOreHaTe KOKH KPBIC

C aJUIePrUIeCKUM aepMatuTom (M+m)

ITokaszarens Kontpouns Annepruueckuit Annepruueckuit
(MHTaKTHBIE JIEPMATUT nepmatut + 0,5 %
KUBOTHBIC) JMMELUHOBAs Ma3b
AT®, monb/T 1,940,18 0,91+0,22 1,10+0,03
AJl®, moib/T 1,59+0,2 0,82+0,34 0,88+0,10
AM®O®, mMonb/T 1,05+0,1 1,57+0,51 3,03+0,62
z 4,54+0,16 3,3+0,36 5,01+0,3
[Tpumeuanus:
n=10;

p<0,05 Bo Bcex aKCIEpUMEHTAaX.

VY kpeic, kotopbix seunan 0,5 % IUMEnWHOBON Ma3bl0 BBIBWINCH YBEIHUYCHHE
CYMMBI TpeX aJeHHHOBBIX HyKieoTHnoB Ha 10 %, B OCHOBHOM, 3a CYET YBEJIWYCHUS
conepkanusi AMO® (Ha 65 % cooTBeTCTBEHHO KOHTPOJIs). [IpoBeieHHbIe HAMU UCCIIEIOBAHMUS
MOKAa3au TaKXKe, YTO ajUNIeprUYecKuil JepMaTuT, Kak 3a00JieBaHUE, BBI3BIBAECT YETKUE CIBUTH
B DHEPreTUYECKOM 0OMEHE KOXKH (Talu. 2).

CpaBHuBass TmoKazaTeqd o00ewx TabiMIl MOXHO  CKa3aTh, 4YTO  HMEETCs
OJTHOHAMPABJICHHOE U3MEHEHUE COACPIKAHUSI MAaKPOIProB, Kak B TUMGOIMTAX KPOBH, TaK U B
DKCTpPAKTE KOXHM TpHU aljaepruyeckoM aepmarure. OpHako, B JTUMGOIUTaX KpPOBU
KOHIICHTPALlUsl MaKpOdproB OblIa 3HAYMTENHHO BHIINIE, KaK B KOHTPOJBHON (MHTaKTHOI)
TPYIIIE )XKUBOTHBIX, TAK U B OKCIIEPUMEHTAIBHBIX TPYIIIaX.

Pe3ynbraThl, MoJydeHHBIE HAMH, TIOATBEPXKIAIOTCA U APYTUMHU UccaeqoBatensimu [12,
13] u [jmaroT BO3MOXHOCTH TMPEANOJIOKHTH, YTO MPH PAa3BUTHM HMMYHHOTO OTBETa
BEPOSITHOCTh ~ CPhIBA  DHEPreTHYECKOTO TOMEOCTa3a HMMMYHOKOMIIETEHTHBIX  KIIETOK
BO3pacTaeT, YTO BeJEeT K HapymeHWsM (QYHKIHMOHAILHOW aKTUBHOCTH MAaKpO3PTOB IIpH
JIepMaTUTaX Pa3InIHON STHOJIOTHH, OCOOCHHO aJUIEPTUYECKOTO reHe3a.

BriBoabI:

1. OcTphlii anmineprudeckuii J1epMaTuT, Kak 3a00JieBaHNe, BbI3bIBACT YETKHUE CABUTU B
SHEPTEeTUYECKOM OOMEHE KOXKH.

2. YCTaHOBJIICHO OJIHOHANPABICHHOEC M3MCHCHHE COJCPXKAHHUS  aJCHHIIOBBIX
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HYKJICOTHIOB B JUM(OIUTAX KPOBH M TOMOTCHAT€ KOXH Yy KpPBIC C aJNIEPTUUYECKUM
nepmatutoM. OHAKO, KOHIIEHTPAIHUS MaKpO3PTroB B TUMQOIMTAX KPOBH 3HAUYUTEIBHO BHIIIIE,
HEKEJIM B TOMOI'€HATE KOXKH.

3. Ilpumenenune 0,5 % aUMENMHOBOW Ma3W NATOT€HETHYECKH 00OCHOBaHO. OHa
yIy4IIaeT TIOKA3aTeld SHEPreTHYeCKoro oOMEeHAa KOXH Y KpBIC C aJIEPTHYECKUM

JIEPMAaTUTOM U €€ IeJIECO00pa3HO PeKOMEHI0BATh K KIIMHUYECKUM HCTIBITAHHSIM.
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