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Effect of experimental gestational diabetes
and administration of glibenclamide on mRNA level
of NLRP3-inflammasome and distribution of NLRP3*-cells

in mesenteric lymph nodes in progeny

T. M. Prozorova, V. A. Kamyshna, 0. M. Kamyshnyi

Zaporizhzhia State Medical University, Ukraine

A number of dysfunctions of congenital and adaptive components of the immune system are observed in progeny of rats
with experimental gestational diabetes (EGD). The key link in pathogenesis of EGD and other diseases is the activa-
tion of NLRP3-inflammasome. Therefore, it is an attractive target for pharmaceutical effects. Among the numerous inhibitors
of the inflammasome, glibenclamide is the most promising drug, which can effectively correct hyperglycemia in pregnant
women.

The aim of the study was to determine the level of NRNA expression of NLRP3-inflammasome and the distribution of NLRP3*-cells
in mesenteric lymph nodes in progeny of rats with experimental gestational diabetes and after administration of glibenclamide
to pregnant Wistar rats.

Materials and methods. A molecular-genetic study was carried out using polymerase chain reaction with real-time reverse
transcription (RT-PCR) of mRNA expression level of the Nirp3 gene. The distribution of NLRP3*-cells in MLN of experimental
animals was investigated by immunofluorescence and immunohistochemical methods.

Results. The development of EGD is accompanied by transcriptional induction of the Nirp3 gene in MLN in descendants, whose
mRNA level increased five-fold (p < 0.05) in 1-month and 3-fold (p < 0.05) in 6-month-old animals. The administration of gliben-
clamide to pregnant rats inhibited the transcription of the Nirp3 gene only at the age of 1 month (5.3 times, p < 0.05) and did not
change it in the older age group. In the progeny of rats with EGD, the density of the NLRP3*-lymphocyte population in the MLN
increased, more clearly at early observation times. The intake of glibenclamide reduced the number of NLRP3*-lymphocytes
only at the age of 1 month (by 33 %, the cortex plateau), whereas their number in the medullary cords of 6-month-old progeny
even increased.

Conclusion. The increased mRNA expression of NLRP3-inflammasome and density of NLRP3*-cells in MLN in descendants
of rats with EGD indicates activation of pro-inflammatory signaling. Glibenclamide, as an inhibitor of the activation of the
NLRP3-inflammasome, demonstrated its effectiveness only at early observation times.

BnAuB ekcnepumeHTaAbHOrO recTaujitHoro Aiabety
Ta BBeA€Hb riibeHknamipy Ha piBeHb MPHK NLRP3-inpramacomu
Ta po3noAin NLRP3*-KAITUH y 6pmKoBUX AiMpaTUUHMX BY3AaX Y HaLLAAKIB

T. M. Mpo3opoBa, B. A. KamuwHa, 0. M. KamULLHKWI

Y HalLaaKiB LLypiB 3 EKCNepUMEHTaNbHUM rectainHum giabetom (EM) cnoctepiraeTbes Lina HU3ka nopyLUeHb (yHKUIOHYBaHHS
BPOIYKEHVIX 11 aanTUBHIX KOMNOHEHTIB iMyHHOT cucTemu. [Mpu EMT Baxxnmeoto naHkoto natoreHe3y € aktveavis NLRP3-iHdnama-
comu. Came ToMy BOHa — NpvBabnmemin 06'ekT Ans chapmaveBTuyHoro Bnnuey. Cepen iHribiTopis iHpnamacomu nepcnekTyBHAM
€ rnibeHknamiz, Sk 4O TOro X Moxe eheKTUBHO KOPUTyBaTy rnepriikemito y BariTHuX.

Meta po6oTu — 3'sicyBaty piBeHb excnpecii MPHK NLRP3-iHdnamacomu ta po3nogin NLRP3*-nimcouuTis y GpmxoBmx nim-
(haTyHMX By3nax y HaLLazKiB LLypiB 3 eKCriepuMeHTanbHUM rectauiiHimM aiabetom i nicns BBeAeHb rnibeHknamigy BariTHM
Lypam niwii Bictap.

Marepianu Ta meToaM. 34iiCHUNM MONEKYNSPHO-FEHETUYHE AOCHIMKEHHS METOAOM NoniMepasHoi NaHLtoroBoi peakuii 3i
3BOPOTHO TPaHCKpUNLUieto B pexxumi peansHoro yacy (3T-MNJ1P) pisHa ekcnpecii MPHK reHa Nirp3, imyHodritoopecueHTHe Ta
iMmyHoricToxiMiuHe focnimxeHHs posnoainy NLRP3*-knituH y BJIB y ekcrnepumeHTanbHux TBapuH.

PesynbraTtn. Po3sutok EI[l cynpoBomxyeTbCcst TpaHckpunuiiHoto iHaykuieto reHa Nirp3 B BJIB y Hawapakis, piBeHb
MPHK kotporo 3poctaB y 5 pasiB (p < 0,05) B 1-micsunux i B 3 pasu — (p < 0,05) y 6-micsuHux TBapwH. BBegeHHs rni-
OeHknamigy nig vac BariTHOCTI iHribye TpaHckpunuito reHa Nirp3 Tinbkn y Biui 1 micaus (y 5,3 pasa, p < 0,05) i He 3mi-
HIOETLCS Yy CTapLuUii BikOBIN rpyni. Y Hawagkie wypis 3 EML 3poctae winbHicte nonynauii NLRP3*-nimcpouutie y BJ1B,
BMpa3HiLLe — Ha paHHiX TepMiHax crnoctepexeHHst. MpuitmanHs rmibeHknamigy 3Hwxye kinbkicts NLRP3*-nimcbounTis Tinbku
y Bili 1 micaub (Ha 33 %, kopkoBe Nnato), Todi SK y 6-MICAYHMX HALLAOKIB iIXHS YUCENBHICTL Y M'SIKOTHUX TSHKax HaBiTb
3pocTae.

BucHoBku. MigeuiLeHHs pieHs ekcnpecii MPHK NLRP3-iHdonamacomu Ta winsHocTi NLRP3*-nimcboumtie y BJIB y Halwlaakis
wypie 3 EM cBiguiTh Npo akTvBaLiio npo3anansHoi curHanisaii. FnibeHknamia sik iHribitop aktmeauii NLRP3 npogemoHcTpyBas
CBO €(PEKTUBHICTb NULLIE Ha PaHHIX TEPMiHaX CMOCTEPEXEHHS.

Key words:
EGD, MLN,
NLRP3-
inflammasome,
glibenclamide.

Pathologia

2017; 14 (2), 149-

DOL:

155

10.14739/2310-1237.

2017.2.109269

E-mail:
alexkamyshnyi@
gmail.com

KatouoBi croBa:

ETA, BAB,
NLRP3-
iHbramacoma,
rAiGEHKAAMIA.

Matonoris. - 2017.

T. 14, Ne 2(40). -
C.149-155

Pathologia. Volume 14. No. 2, May—August 2017 ISSN 2306-8027  http://pat.zsmu.edu.ua

149



OpwuriHaAbHI AOCAIAXKEHHS

KntoueBble croBa:

3rA, BAY,
NLRP3-
MHOAaMMacoma,
TAOEHKAGMMUA.

Natonorua. - 2017. -
T. 14, Ne 2(40). -
C.149-155

BAusiIHME 3KCNEepUMEHTaAbHOTO recTalMoHHOro Auabera U BBeAeHUM IAMbeHKnaMuAQ
Ha ypoBeHb MPHK NLRP3-undprammacombl u pacnpepereine NLRP3+-kheTok
B 6pbkeeuHbIX AMM@aTHUECKUX y3AaX Y NOTOMCTBA

T. M. Mpo3opoBa, B. A. KambiwHas, A. M. KamblILWHbIN

Y NOTOMKOB KPbIC C 3KCMEepUMEHTanbHbIM recTauuoHHbiM anabetom (M) HabntogaeTcs Lenbin psag HapyLweHUn yHKLKO-
HMPOBaHUS BPOXAEHHBIX 1 8AANTUBHBIX KOMMOHEHTOB MMMYHHOW cucTeMbl. [pn O] BaXHbIM 3BEHOM NaToreHesa ABnseTcs
aktueauuns NLRP3-nHdnammacomel. iIMeHHO noaToMy oHa SBMSIETCS NpuBneKaTenbHbIM 06beKTOM AN hapMaLEeBTUYeCKOro
Bo3aencTus. Cpean MHIMOGUTOPOB UH(PNaMMacoMbl NEPCMEKTUBHBIM SBRSETCA MUBeHKNnamma, KOTOPbI K TOMY Xe MOXeT
3hPEKTUBHO KOPPEKTUPOBATL MMNEPTIIMKEMUIO Y GEPEMEHHBIX.

Llenb pabotbl — BbisicHUTL ypoBeHb akcnpecci MPHK NLRP3-uHdnammacombl n pacnpegenerve NLRP3*-numdounTos B
OpbhkeeyHbIX MMMMATUYECKUX Y3NaX Y NOTOMKOB KPbIC C 3KCTEPUMEHTaNbHbLIM recTalMOHHbIM AMabeTom 1 nocne BBeAeHUs!
rnubeHknammaa 6epemeHHbIM Kpbicam nHuK Buctap.

Marepuanb! n Metoapl. OcyLLECTBNEHO MONEKYNSIPHO-TEHETUYECKOE UCCTELOBaHNE METOLOM MONMMEPA3HOMN LIEMHOMN peakLmm
¢ obpaTHoii TpaHckpunumeit B pexuive peansHoro Bpemenn (OT-TLP) yposHs akcnpeccum MPHK reHa Nirp3, ummyHodbnioopec-
LIEHTHOE 1 UIMMYHOIICTOXUMMYECKOE ccrnenoBanue pacnpeaenenns NLRP3*-knetok B BITY y akcnepumMeHTanbHbIX KUBOTHBIX.

Pesynkrathbl. Passutie 3l conpoBoxaaeTcsi TpaHCKpUNLUMOHHOM nHaykuven reHa Nirp3 B BITY y noTomkos, ypoBeHs MPHK
koToporo yBenuumncs B 5 pas (p < 0,05) y 1-mecsiuHbix 1 B 3 pasa — (p < 0,05) y 6-mecsauHbIX XUBOTHbIX. BBeaeHve rmnben-
knammaa npy 6epeMeHHOCTU MHIMOUPYET TpaHckpunumio reHa Nirp3 Tonbko B BospacTe 1 mecsil (B 5,3 pasa, p < 0,05) n He
MEHSIETCS B CTapLLUel BO3pacTHoOW rpynne. Y notomkoB kpbic ¢ Al BodpacTaet nnotHocTs nonynsumm NLRP3*-numdoumtoB
B BITY, 6onee BbipaxeHo — Ha paHHUX cpokax HabmogeHus. Mprém rmnbeHknammaa cHmkaet konuyectso NLRP3*-numdoum-
TOB TOMbKO B Bo3pacTte 1 mMecsiL, (Ha 33 %, KOpKOBOe NnaTo), Toraa Kak y 6-MeCsUHbIX MOTOMKOB MX YUCTIEHHOCTb B MSIKOTHBIX
TshKax Aaxe BO3pacTaer.

BbiBoap!. [MoBbiLeHue yposHs akcnpeccun MPHK NLRP3-uHdnammacomsl NLRP3-Hdnammacomsl v nnotHoctv NLRP3*-num-
¢houmTos B BJ1Y y noTomKoB kpbic ¢ A cBMaeTensCTBYET 06 akTMBaLMM NPOBOCMANUTENBHOM CUrHanmu3aumy. MmubeHknammg

kak nHrnbutop aktmeaumn NLRP3 npogeMoHcTprpoBan cBoto apdheKTUBHOCTb TOMBKO Ha PaHHWX Cpokax HabnogeHus.

Ourfindings show that progeny of experimental gestational
diabetes mellitus (EGD) rats have such immune violations
of immunological tolerance as AIRE gene repression, re-
duced mRNA levels of Deaf1, transcription factor Foxp3,
the latter being confirmed by decrease in Treg cells [1]
and inhibition of gene expression suppressor cytokine
IL-10 and negative costimulatory molecules Ctla4 [2].
However, gestational diabetes (GD) increases the genes
expression of immune response in pregnant [3] and leads
to violations of innate and adaptive components ofimmune
system in progeny. Thus, Li Q. et al. (2016) showed that
gestational diabetes mellitus increased interleukin-13
in progeny spleen cells [4]. This indicates activation of
NLRP3-inflammasome — protein that belongs to the fam-
ily of nucleotide-binding and oligomerization domain-like
receptors, NLRs [5]. Activation of NLRP3-inflammasome
in GD showed in other experiments [6], and the exten-
sive involvement of the NLRP3-inflammasome in such a
range of diseases makes it a highly desirable drug target.
Recently, numerous promising inhibitors of NLRP3-in-
flammasome activation have been described [7-9], but
we turned our attention to glibenclamide, which along
with metformin and insulin can effectively correct hyper-
glycemia for pregnant women. Glibenclamide was the first
oral hypoglycemic drug prospectively tested and used
to manage GD [10]. A lot of meta-analysis showed that
adequate glycemic control could be achieved with glib-
enclamide in many women with GD, and this treatment
reduced hyperglycemia-associated outcomes [11,12].
But the most interesting was the ability of glibenclamide
to inhibit the formation of NLRP3-inflammasome that
was first detected in 2009 [13]. These results were later
confirmed by other studies [14,15]. Therefore, the aim
of the work was to study the expression level of mMRNA
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NLRP3-inflammasome and distribution of NLRP3*-cells
in mesenteric lymph nodes in progeny of rats with ex-
perimental gestational diabetes and after glibenclamide
administration to pregnant.

Materials and methods

The studied animals were divided into 6 experimental
groups, each group contains 12 rats. Descendants of intact
Wistar rats (males) were 1 month of age (group 1) and 6
months of age (group 2). Their mothers were administered
0.5ml 0.1 M citrate buffer (pH = 4.5) on the 15" day of preg-
nancy once intraperitoneally. In descendants of Wistar rats
(males) with experimental gestational diabetes (EGD) of 1
month of age (group 3) and 6 months (group 4), mothers
were administered 45 mg/kg of streptozotocin once intra-
peritoneally on the 15" day of pregnancy. In descendants
of rats with EGD of 1 month of age (group 5) and 6 month
of age (group 6), mothers were administered 45 mg/kg
of streptozotocin once intraperitoneally on the 15" day
of pregnancy with simultaneous administration of oral
intragastric Glibenclamide (Farmak, Ukraine) at a dose
of 5 mglkg for 7 days.

The objects for molecular genetic studies with using
of the real-time reverse transcription polymerase chain re-
action (RT-PCR) techniques were MLN of experimental
animals. They were placed in the Bouin’s fluid, dehydrated
with graded concentrations of ethanol and embedded in par-
affin. Molecular genetic studies were performed on archival
material of 2 years old. RNA was extracted from histology
sections of 15 pym thick. They were dewaxed in xylene
and rehydrated with descending concentrations of ethanol
(100 %, 96 %, 70 %). Total RNA was procured from sam-
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ples by use of “NucleoZOL” (Macherey-Nagel, Germany).
For reverse transcription and obtaining cDNA, we used
RevertAid First Strand cDNA Synthesis Kit (ThermoScien-
tific, USA). Reverse transcription was conducted at 42 °C
for 60 min then at 70 °C for 5 min. To determine the level
of mMRNA Nirp3 (NM_001191642.1), we used thermocycler
CFX96™Real-Time PCR Detection Systems (“Bio-Rad
Laboratories, Inc.”, USA) and set of reagents Luminaris
HiGreen Fluorescein gPCR MasterMix (Thermo Scientific,
USA). The final reaction mixture for amplification includes
10 pl MasterMix (2X), 0.6 pl of direct and reverse specific
primers, 1 pyl cDNA. The reaction mixture was brought
to total volume of 20 pl by adding deionized H,0O. Specific
primer pairs (5'-3’) for analysis of target and reference
genes were selected by the software PrimerBlast (www.
ncbi.nim.nih.gov/tools/primer-blast) and produced by Me-
tabion (Germany) (Table 1). After initial denaturation at 95
°C for 10 min amplification consisted of 45 cycles and was
conducted under the following conditions: denaturation —
95 °C for 15 sec, annealing at 59-61 °C for 30-60 sec,
elongation at 72 °C for 30 sec. Glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) gene was used as a reference
gene to determine the relative value of changes in the ex-
pression level of target genes. Normalized relative quantity
of cDNA target genes was determined by the method ,, Ct.
Statistical data analysis of PCR were conducted using
available software CFX Manager™ (Bio-Rad, USA).

Structure of NIrp3*-cells population was studied using
analysis of serial histological sections of MLN and their
morphometric and densitometric characteristics. For this
study, serial sections of 5 ym thick were made on a rotary
microtome MICROM HR-360 (Microm, Germany), then
they were dewaxed in xylene and rehydrated with des-
cending concentrations of ethanol (100 %, 96 %, 70 %),
washed with 0.1 M phosphate buffer (pH = 7.4) and colored
with Nirp3 rabbit polyclonal antibodies (Cryopyrin, H-66)
(Santa Cruz Biotechnology, USA, sc-66846) for 18 hours
in a humid chamber at T = 4 °C. After washing with 0.1 M
phosphate buffer, sections were incubated for 60 min at
T = 37 °C with secondary antibody solution to whole
molecule of rabbit IgG (Santa Cruz Biotechnology, USA),
conjugated with FITC. After incubation, all sections were
washed with 0.1 M phosphate buffer and placed in a mix-
ture of glycerol phosphate buffer (1:9) for subsequent flu-
orescent microscopy. Prepared histological sections were
studied using a computer program Image J (NIH, USA),
and the morphometric and densitometric characteristics
of immunopositive cells were measured. We determined
the absolute (number of cells per 1 mm?) and relative
(%) density of different subsets of NIrp3+-lymphocytes
in cortex and medullary cords of MLN. For additional
visualization of NIrp3*-cells, we also performed an immu-
nohistochemical reaction with secondary rabbit antibodies
ImmunoCruzTM Staining system (Santa Cruz Biotechno-
logy, USA), conjugated to horseradish peroxidase.

Results and discussion

Investigation of Nirp3 gene expression in MLN showed
thatin the progeny of EGD rats there was a significant five-
fold growth of mRNA of this protein in the 1-month-old rat
(p <0.05), and threefold growth (p < 0.05) in the 6-month-
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Table 1. Specific primer pairs for RT-PCR

Gene Primer Tm, °C Product Exon
length (bp)  junction
Nirp3 F = AGCTAAGAAGGACCAGCCAG 59 40 713/
R = CGTGCATGCATCATTCCACTC 60 714
GAPDH  F = GCCTGGAGAAACCTGCCAAG 61 52 825/
R = GCCTGCTTCACCACCTTCT 60 826

old animals compared with control groups (Fig. 1A, B).
The study of rats whose mothers were treated during
pregnancy with glibenclamide showed that the animals
aged 1 month had a significant 5.3 times decrease of Nirp
gene expression (p < 0.05), but these changes were not
detected in the older age group (Fig. 1C, D).

Studying the distribution of specific subpopulations
of NIrp3*-cells gave the following results. Total density of im-
munopositive cells in MLN cortical plateau of 1-month-old
EGD rats increased by 49 % compared with control group
(p < 0.05). In the next age group comparative analysis re-
vealed no significant changes. Total number of Nirp3*-cells
in MLN medullary cords of 1-month-old EGD rats was
significantly increased by 44 % (p < 0.05) in compari-
son with control group. The study of materials taken from
the 6-month-old animal showed an increase in the total
density by 69 % (p < 0.05) (Fig 2A, B, Fig. 3A-D).

Analysis of MLN sections in EGD progeny of rats
treated with glibenclamide during pregnancy gave the fol-
lowing results. In cortical plateau of MLN at 1 month of age
we obtained reducing of the total number of Nirp3*-cells
by 33 % (p < 0.05) in comparison with EGD1. At 6 months
of age there were no significant changes in the number
of immunopositive cells. As for medullary cords of mesen-
teric lymph nodes, total density of Nirp3*-cells remained
unchanged at 1 months of age. And at the age of 6 months,
it increased by 29 % (p < 0.05) (Fig 2A, B).

There are three main models that describe the mecha-
nism of NLRP3-inflammasome activation. They were
shown by K. Schroder et al. (2010) [16]. In the first model,
extracellular adenosine triphosphate (ATP) is regarded as
initiator of NLRP3 inflammasome activation and assembly
with K+ efflux through a purogenic P2X7-dependent pore.
The second model, special activators trigger the gene-
ration of reactive oxygen species (ROS), which in turn
induce assembly of the NLRP3 inflammasome [17].
In the last model, these processes are triggered by some
external irritants such as silica or alum, which are taken
over by phagocytes. These aggregates induce lysosomal
rupture and release of lysosomal contents via a mecha-
nism mediated by cathepsin B [18]. Other factors can also
activate the NLRP3 inflammasome such as mitochondrial
damage or dysfunction caused by mitochondrial Ca2*
overload, autophagic dysfunction and the activity of thio-
redoxin-interacting protein (TXNIP) [19].

The inflammasomes and the complement system
are traditionally viewed as quintessential components
of innate immunity required for the detection and elimi-
nation of pathogens. But a direct role for NLRP3 in hu-
man adaptive immune cells has not been described yet.
In recent years, evidence suggested that NLRP3 could
be expressed by mouse and human lymphocytes [20]
and has an ability to adjust the differentiation of Th1, Th2
Th17-cells. Recently, G. Arbore et al. (2016) have shown
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Fig. 1. Normalized relative
quantity of mRNA NIrp3 in MLN
in the progeny of EGD rats (A, B)
and after glibenclamide
administration to pregnant rats
(C, D).

Normalized to reference gene
GAPDH by the method AACt.
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groups of rats at 1 and 6 month
of age; gd1, gd6 — the progeny
of EGD rats; gd1 + glibencl,
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administration.
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that NLRP3 inflammasome assembles in human CD4+
T cells and initiates caspase-1-dependent interleukin-18
secretion, thereby promoting interferon-y productionand T
helper 1 (TH1) differentiation in an autocrine fashion. [21].
Abnormal activity of NLRP3- inflammasome in T-cells
affects the development of inflammatory and autoim-
mune diseases in humans and in mice experimental
models. Obviously, NLRP3-inflammasome activity is not
limited to «innate immune cells» and is an integral part
of normal Th-adaptive responses. Violation of NLRP3
activity in CD4* T cells in experimental models of colitis
causes uncontrolled infiltration of Th17 cells and aggrava-
tion of bowel disease. Thus, autocrine activity of NLRP3-in-
flammasomes in lymphocytes controls Th1-Th17 balance
in terms of experimental inflammatory bowel disease.
Furthermore, M. Bruchard et al. (2015) recently showed
the ability of NLRP3 to act as a key transcription factor
that controls the Th2-differentiation [22]. In Th2 cells
NLRP3 binds to promoter IL4 and activates it in conjun-
ction with transcription factor IRF4 [22]. In contrast to Th1,
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where NLRP3 is detected mainly in the cytoplasm by meth-
ods of immunofluorescence microscopy, in the Th2-cells it
is localized mainly in the nucleus. Itis possible that such a
nuclear localization function can promote inflammasome
transcription. This work showed that NLRP3 should be
seen not only as a key inflammasome component, but as
a transcription factor in cells CD4* Th2. Finally, the me-
chanisms of IL-1B-induced Th17 differentiation are related
to the ability of TGF-f3 to induce expression RORyt in naive
T cells [23]. Studies in vitro have shown that IL-1f induces
the expression of IRF-4, positively regulates IL-21-media-
ted expression of transcription factors STAT-3 and RORyt
[24]. In addition, the role of IL-1 in the i nduction of Th17
phenotype was attributed to alternative splicing of Foxp3
[25].

At the same time, NLRP3-inflammasome is one
of the sensors of metabolic stress developing diabetes
[26]. NLRP3-deficient NOD-mice are protected from de-
veloping diabetes by reducing migration of diabetogenic
lymphocytes in the pancreatic islets, they have reduced
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the number of CD4* T cells, CD19* B-cells and CD11b*
APC in spleen and PLN, but not in the thymus [27].
The study has found two single-nucleotide polymorphism
in NLRP3, associated with DM type 1 [28], and D. Carlos
etal. (2017) showed growth of NLRP3 expression in PLN
in NOD mice [29]. A similar increase of NLRP3 gene ex-
pression was observed in STZ-induced diabetes in mice
C57BL/6. Furthermore, diabetic mice C57BL/6 also
showed a decrease in IL-17-producing CD4 and CD8 T
cells (Th17 and Tc17) and IFNy-producing CD4 and CD8
T cells (Th1 and Tc1) in PLN. Interestingly, diabetic mice
showed an increase in the expression of genes associated
with mitochondrial DNA, such as cytochrome b and cyto-
chrome c. Mitochondrial DNA (mDNA) of diabetic mice
induced production of IL-18 and activation of caspase-1
with macrophages, but was reduced in NLRP3*-mac-
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system (C, D).

rophages. Finally, the administration of mDNA in vivo
increased the number prodiabetic Th17/Tc17/Th1 cells
in the PLN, but it was also canceled in NLRP3"-mice [29].

NLRP3-inflammasome is an important pharmaco-
logical target for blocking a number of diabetes compli-
cations [30], and the ability of glibenclamide to inhibit
the formation of NLRP3 can affect the risk of inflammatory
and autoimmune diseases in the progeny of mothers
with GD. Recent research by S. Lamprianou et al. (2016)
demonstrated that glibenclamide protects NOD mice from
progressing hyperglycemia and loss of insulin-producing
B-cells. Although the administration of glibenclamide
does not stop the development of insulitis, but induces a
shift of the phenotype of immune cells and protects cells
of insulinoma MIN6 from apoptosis and loss of connex-
in Cx36 [31].
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Fig. 3. NIrp3*-cells in cortex (A, C)
and medullary cords (B, D) of MLN.

The reaction of indirect immuno-
fluorescence with FITC (A, B)

and immunohistochemical
reaction with secondary antibodies
rabbit InmunoCruz Staining
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Conclusions

1. The development of EGD is accompanied by trans-

criptional induction of the NIrp3 gene in MLN in descen-
dants, whose mRNA level increased five-fold (p < 0.05)
in 1-month and 3-fold (p < 0.05) in 6-month-old animals.
The administration of glibenclamide to pregnant rats in-
hibited the transcription of the Nirp3 gene only at the age
of 1 month (5.3 times, p < 0.05) and did not change it
in the older age group.

2. In the progeny of rats with EGD, the density

of the NLRP3*-lymphocyte population in the MLN
increased, more clearly at early observation times.
The intake of glibenclamide reduced the number of
NLRP3*-lymphocytes only at the age of 1 month (by 33 %,
the cortex plateau), whereas their number in the medul-
lary cords of 6-month-old progeny even increased.
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