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IL1p3, IL6 AND IL8 GENE POLYMORPHISMS INVOLVEMENT
IN RECURRENT CORNEAL EROSION IN PATIENTS WITH HEREDITARY

STROMAL CORNEAL DYSTROPHIES

TGFBI gene mutations cause corneal stromal dystrophies of
autosomal dominant inheritance. The most frequent com-
plication of stromal dystrophies is recurrent corneal erosion
with varying degree of accompanying inflammation. IL- I,
IL-6 and IL-8 are main cytokines involved in corneal ero-
sion healing. This study aimed to investigate the association
between ILIB gene —511C/T, IL6 gene —174G/C and ILS8
gene —781C/T polymorphisms and risk of recurrent erosion
development in patients with hereditary corneal stromal dys-
trophies. A trend to decrease of IL1B gene —511TT genotype
frequency in group with erosion (3,7 %) comparing to con-
trol (6,7 %) was observed. IL6 gene —174C allele carriers
frequency in control group (65,9 %) was significantly (P <
< 0,05) lower comparing to patients with erosion (80,5 %).
Frequency of ILS —781TT genotype was significantly (P <
< 0,05) lower in the group with erosion (10,7 %) comparing
to patients without erosion (30,8 %) and control (25 %). IL6
gene —174C allele may be considered as genetic marker of
corneal erosion risk in patients with hereditary stromal cor-
neal dystrophies, whereas ILS —781TT genotype is associat-
ed with negative recurrent erosion prognosis in such patients.

Introduction. Corneal dystrophies are a clinically and
genetically heterogeneous group of hereditary condi-
tions characterized by the progressive accumulation
of deposits in different layers of the cornea, with re-
sulting loss of refractive index and transparency [1,
2]. Most corneal stromal dystrophies are inherited
as autosomal dominant traits with great intrafamil-
iar and interfamiliar variation of clinical expressivity
and high degree of penetrance [3]. The lattice corneal
dystrophy (LCD) is the most common corneal stro-
mal dystrophy type in Ukraine. Its frequency among
others is 40,2 %. LCD type I and type I11IA have been
reported to be caused by specific point mutations in
the TGFBI (transforming growth factor beta-induced)
gene and to have autosomal dominant inheritance
pattern. The main mutations associated with LCD
in Ukrainian patients are Hys626Arg (type I11A) and
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Argl24Cys (type 1) in TGFBI gene with respective
frequencies of 0,416 and 0,375 [4]. Accumulation de-
posits accumulation in patients with hereditary stro-
mal corneal dystrophies (HSCD) leads to impaired
attachment of epitheliocytes to basement membra-
ne — corneal erosion. Presence of recurrent corneal
erosions is characteristic of LCD type I and type
IIIA and is the primary reason for consulting oph-
thalmologist. The clinical findings showed that fre-
quency, intensity and degree of corneal inflamma-
tory reactions significantly differ in various patients
[5]. It is supposed that the degree of inflammation
caused by corneal erosion in LCD patients is un-
der control of modifier genes. In particular, genes
coding pro- and anti-inflammatory cytokines are
the possible candidates to influence corneal wound-
induced erosion [6].

Two main acute inflammation phase cytokine
genes ILIB and IL6 as well as major chemoat-
traction cytokine gene /L& are expressed in injured
corneal epithelium [7]. Proteins which are encoded
by these genes are found in the tear of injured cor-
neal tissue and play crucial role in corneal wound
healing [8]. Experiments on mice model demon-
strated that polymorphisms of cytokine genes can
significantly affect the level and functional activity
of encoded proteins [9]. Furthermore, it was shown
that polymorphic variants of cytokine genes can
significantly modify features of different diseases
(arthritis, asthma, etc.) [10, 11]. ILIB gene —511
C/T, IL6 gene —174G/C and /LS gene —781C/T
variants influence these genes expression in epi-
thelium and thus have been selected for this study.

Purpose — to investigate possible involvement of
ILIB gene —511C/T, IL6 gene —174G/C and ILS
gene —781C/T polymorphisms in corneal erosion
development in patients with LCD.

Materials and methods. Case group consisted of
69 patients with lattice corneal dystrophy type I (n=
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= 46) and type IIIA (n = 23) with confirmed pres-
ence of TGFBI gene Argl24Cys and Hys626Arg
mutations respectively. All patients included in this
research had aseptic corneal inflammation. This
group consisted of 56 individuals with recurrent
erosion history and 13 ones — without it. The con-
trol group comprised healthy individuals (n = 105)
from Ukraine without familial HSCD history. All
individuals were involved in the investigation after
giving informed consent.

DNA was extracted from peripheral blood leu-
kocytes of the patients with lattice corneal dystrophy
type I and IITA and healthy individuals according to
the standard procedures. Genotyping for Arg124Cys,
Hys626Arg mutations of the TGFBI gene, IL1B gene
—511C/T, IL6 gene —174G/C and /LS gene —781C/
T polymorphisms was performed by the PCR with
following restriction fragment length polymorphism
(RFLP) analysis as described elsewhere [11—13]. Sta-
tistical analysis has been performed using GenePop
and OpenEpi statistical packages [14, 15]. A P-value
of less than 0.05 was taken as significant.

Results. The observed genotype distributions for
three polymorphic variants showed no deviation
from the ones expected according to Hardy-Wein-
berg equilibrium in all investigated groups (Table).

No significant differences in /L1B gene —511 C/T
genotype or allelic frequencies between patients
with erosion and without it were found. Whereas
a trend to decrease of —511TT genotype frequency
in group with erosion (3,7 %) comparing to con-
trol (6,7 %) was observed. Frequency of /L6 ge-
ne —174C allele carriers was higher in the group
with recurrent erosion (80,5 %) comparing to the
group without erosion (60 %). The difference was
statistically insignificant, though. However, —174C
allele carriers frequency in control group (65,9 %)
was significantly (P < 0,05) lower comparing to
the patients with erosion (80,5 %). Frequency of
ILS —781TT genotype was significantly (P < 0,05)
lower in the group with erosion (10,7 %) comparing
to the patients without erosion (30,8 %) and control
25 %).

Discussion. Our results revealed possible invol-
vement of ILIB gene —511C/T, IL6 gene —174G/C
and /L& gene —781C/T polymorphisms in inflam-
matory reaction development leading to corneal
erosion. Obtained data are corroborated by existing
knowledge about corneal wound healing process in
general and recurrent erosion development in par-
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ticular. Corneal epitheliocytes death in vivo initi-
ates a strong inflammatory response. Necrotic cells
release so called «danger» signals (interferon-a,
heat shock proteins, etc.) triggering inflammation
in tissue [16]. These «danger» molecules enhance
production of IL-1B, IL-6 and IL-8 stimulating
inflammatory cells recruitment, corneal epithe-
liocytes migration and neovascularization crucial
for injured cornea healing [17]. ILIB —511 T, IL6
gene —174G and /LS —781T alleles are associated
with increased levels of corresponding interleukins
[18, 19]. Recurrent corneal erosion is self-indu-
cing process due to described above «danger»
molecules action. Though inflammation is neces-
sary for corneal healing, excessive inflammation is
damaging. It induces corneal ulceration and mel-
ting. Increased levels of pro-inflammatory inter-
leukins may prevent recurrent corneal erosion
development through recruitment of monocytes
and following clearance of damaged or necrotic
cells. Quick phagocytosis of necrosis products
might possibly attenuate self-induction mechanism
of corneal erosion spreading thus decreasing risk of
its development.

Genotype frequency
for studied polymorphic variants, n (%)

Patients Patients
Genotvpe with recurrent without Control
p corneal corneal group, n (%)
erosion erosion
—511C/T ILIB gene
Total* 54 13 105
CC 22 (40,7) 2 (15,4) 51 (48,6)
CT 30 (55,6) 11 (84,6) 47 (44,8)
TT 23,7 0 (0) 7 (6,7)
—781C/T ILS gene
Total* 56 13 100
ccC 18 (32,1) 3(23,1) 30 (30)
CT 32 (57,2) 6 (46,2) 45 (45)
T 6 (10,7) 4 (30,8) 25 (25)
—174G/C IL6 gene
Total* 41 10 88
GG 8 (19,5) 4 (40,0) 30 (34,1)
GC 25 (61,0) 4 (40,0) 39 (44,3)
ccC 8 (19,5) 2 (20,0) 19 (21,6)

* Total number of individuals genotyped for a polymor-
phic variant.
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Conclusion. Possible role of /L1B gene —511C/T,
IL6 gene —174G/C and [LS& gene —781C/T poly-
morphisms as modifiers of recurrent corneal erosion
development risk in patients with hereditary cor-
neal stromal dystrophies was established. /L6 gene
—174C allele may be considered as genetic marker
of corneal erosion risk in patients with LCD, where-
as ILS —781TT genotype is associated with negative
recurrent erosion prognosis in such patients.
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BOBJIEYHEHHUE ITOJIMMOPO®N3MOB

TF'EHOB /LB, IL6 N ILS B PABBUTUE
PELIMVMBUPYIOIIUX BPO3UN V TALIUEHTOB
C HACJIEACTBEHHBIMU JUCTPOD®UAMU
CTPOMBI POI'OBU L bI

Myraumn B reHe TGFBI 00yclOBIMBAIOT TPYITY CTPO-
MaJIbHBIX IUCTPOGUIl POTOBUIIbI AyTOCOMHO-TOMWHAHT-
HOro Tuma HacjienoBaHus. CaMbIM pPacnpoCTpaHEHHBIM
OCJIOXKHEHUEM CTPOMAJIbHBIX AUCTPODUIL SIBJISIOTCS peLn-
JIMBUPYIOLLIME DPO3UU, OTJIMYAIOIIMECS CTENEHbIO COITYT-
crytoiiero Bocniaienust. 1L-1B, IL-6 u IL-8 — ocHoB-
HbIe LIMTOKWHBI, BOBJICYEHHbIE B 3aKMBJIEHUE 3PO3UIl PO-
roBullbl. Llenblo HacTosieli paboThl ObUIO M3YYUTh acCo-
uvauuio  mexay noiaumopdusmamu  —511C/T  rena
ILIB, —174G/C rena IL6 u —781C/T rena ILS n puckom
PasBUTUS PELMAUBUPYIOLLUX SPO3UIA Y MALIMEHTOB C HAc-
JIEACTBEHHBIMU CTPOMAIBHBIMUA AUCTPODUSIMU POTOBULIBIL.
Habmonanack TeHAEHLMS K MOBBIILIEHUIO YaCTOTbl TEHOTHU-
na —511TT rena /LIB B rpyrire MalyeHTOB C 3PO3USIMU
(3,7 %) o cpaBHeHuIO ¢ KoHTposeM (6,7 %). Yactota HO-
cuteneir ayutenis —174C reHa IL6 B KOHTPOJIbHOW TpyIIIie
(65,9 %) 611 mocToBepHO (P < 0,05) HIKE 110 CpaBHEHMIO
C Ipymmnoii mauueHToB ¢ aposusmu (80,5 %). Yactora reHo-
tuna —781TT rena /LS 6bi1a noctoBepHo (P < 0,05) Hike
B IpyImie maimeHToB ¢ sposusimu (10,7 %) 1o cpaBHEHUIO
C rpymoy manueHToB 6e3 3posuit (30,8 %) 1 KOHTpoieM
(25 %). Amens —174C teHa /L6 MOXKeT pacCMaTPUBAaThCST
KaK TeHEeTUYeCKUil MapKep pUCKa Pa3BUTHsI SPO3UI pOro-
BULbl y MALMEHTOB C HACJIEACTBEHHBIMU CTPOMAIbHBIMU
JUCTpOGUSIMU POTOBULIbI, B TO ke BpeMs reHoturn —781TT
reHa /L&, Ha00OpPOT, acCOLIMMPOBAH C HEraTUBHBLIM ITPOT-
HO30M Pa3BUTHSI DPO3UIA Y TaKKX MALIMEHTOB.

A.M. Kyuepenko, B.M. [lamnyxa,
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3AJIYYEHHA MNOJIIMOP®I3MIB I'EHIB /LB,
IL6 TA ILS 1O PO3BUTKY PELIMANBYIOUYNX
EPO3I1 V TALIEHTIB 31 CITAIKOBUMMU
ANCTPO®IAMU CTPOMMU POTIBKM

Myrauii B reHi TGFBI 3yMOBIIIOIOTH IPYIy CTPOMAaTbHUX
nUcTpodiii poriBKu 3 ayTOCOMHO-AOMiHAHTHUM TUIIOM YC-
naakyBaHHs. HaiinoumpeHilyuM ycKiIagHEHHSIM CTPO-
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MaJbHUX OUCTpo(dilli € peuuauByIOUi epo3ii, sKi Bim-
Pi3HSIIOTBCSL 3a CTYIIEHEM CYMyTHbOTO 3arajieHHs. IL-
1B, IL-6 ta IL-8 — OCHOBHI LIMTOKiHM, 3aJy4eHi 10
3aro€HHs epo3iii poriBku. Meroro 1i€i podotu Oyio
JIOCHIINTK acoliiallito Mixx moximopdizmamu —511C/T
reHa ILIB, —174G/C rena IL6 i —781C/T rena /LS ta
PU3UKOM PO3BUTKY PELUINBYIOUMX €pO3iil y Ialli€HTiB
3i CHAgKOBUMM CTPOMAJIBHUMU AUCTPODIIMU POTiBKU.
CrnocTtepirajacsi TEHOCHIISI OO MiABUILEHHS YacTOTU
reHorurty —S511TT renma [/LIB B Tpymi Nalli€HTIB 3
eposissmu (3,7 %) mopiBHsIHO i3 koHTposeMm (6,7 %).
Yacrora HociiB anenst —174C reHa /L6 B KOHTPOJIbHIi
rpymi (65,9 %) Oyna mocroBipHo (P < 0,05) Hukue
MOPIBHSHO 3 TPYyNo0 MaiieHTiB 3 eposismu (80,5 %).
Yacrora reHoruny —781TT rena /LS Oyna mOCTOBipHO
(P < 0,05) HmX4yOI0O B TPyl IAILIEHTIB 3 €poO3iIMU
(10,7 %) mopiBHSIHO i3 TpyIOIO TALiEHTIB 0e3 eposiit
(30,8 %) Ta xoHtposeM (25 %). Anenb —174C rena IL6
MOXe pPO3IJISAaTUCS SIK TeHEeTMYHMI MapKep PU3MKY
PO3BUTKY €pO3iii POriBKM y MAL€HTIB 3i CHagKOBUMU
CTPOMAJIbHUMM OUCTPOGisIMU POTiBKM, B TOM 4Yac SIK
reHorunt —781TT rena /LS, HaBmaku, acolliiioBaHUl 3
HeraTMBHMM ITPOTHO30M PO3BUTKY €pO3iii y TaKuX Ta-
LEHTIB.
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