Int J Ophthalmol,
Tel: 8629-82245172

Vol. 12, No. 2, Feb.18, 2019 www.ijo.cn
8629-82210956 Email: ijopress@163.com

e Basic Research °

Th lymphocyte subsets in patients with Vogt-Koyanagi-

Harada disease

Liang Liang'”, Xiao-Yan Peng’, Hong Wang’

'The First Affiliated Hospital of Chongqing Medical
University, Chongqing Key Laboratory of Ophthalmology, and
Chonggqing Eye Institute, Chongqing 400016, China

’Beijing Tongren Eye Center, Beijing Key Laboratory of
Ophthalmology and Visual Science, Beijing Tongren Hospital,
Capital Medical University, Beijing 100730, China
Correspondence to: Hong Wang. Beijing Tongren Eye Center,
Beijing Tongren Hospital, No.l Dongjiaominxiang Road,
Beijing 100730, China. wanghongyk@sina.com

Received: 2018-04-02 Accepted: 2018-06-07

Abstract
e AIM: To assess helper T (Th) lymphocyte subset balance

in patients with Vogt-Koyanagi-Harada (VKH) disease.

e METHODS: Sixty-eight active VKH patients and seventy-
two inactive VKH patients were included in this study. One
hundred healthy individuals served as controls. Peripheral
blood was obtained from VKH patients and healthy controls.
Th lymphocyte subsets were analyzed by flow cytometry.
Plasma concentration of interleukin (IL)-17, IL-10, transforming
growth factor (TGF)-B, IL-23 and IL-6 was examined by
enzyme-linked immunosorbent assay (ELISA).

e RESULTS: VKH patients with active uveitis had significantly
higher percentages of both Th1 and Th17 cells and lower
percentages of regulatory T (Treg) cells as compared with
inactive VKH patients and healthy controls. Th1/Th2 and
Th17/Treg ratios were also significantly elevated in active
VKH patients. The percentages of Th1, Th17 and Treg cells
and the Th1/Th2, Th17/Treg ratio did not differ between
inactive VKH patients and healthy controls. There was no
difference concerning the percentage of Th2 cells among
all the groups. VKH patients with active uveitis showed
an elevated level of peripheral Th17 related cytokines
levels (TGF-B, IL-6, IL-23, and IL-17) and a decreased
level of Treg related cytokines (IL-10) compared with
inactive VKH patients and healthy controls. Inactive VKH
patients showed no differences in peripheral Th17 related
cytokines (TGF-B, IL-6, IL-23, and IL-17) and Treg related
cytokines (IL-10) levels compared with healthy controls.

e CONCLUSION: Th1 and Th17 cells are significantly
increased and Treg cells significantly decreased in active
VKH compared with inactive VKH or healthy controls.

Therefore, Th lymphocyte subset analysis may serve as a
disease biomarker for VKH.
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INTRODUCTION

ogt-Koyanagi-Harada (VKH) disease is one of the

most common entities of uveitis in China and now is
considered as an autoimmune disease. VKH disease is a kind
of granulomatous panuveitis with systemic manifestations
consisted of alopecia, vitiligo, poliosis and auditory/central
nervous system symptoms' . Although a large number of
researches have been performed, the exact mechanism of how
VKH disease is onset and develop is now still not completely
elucidated. Results of former investigations indicated that
CD4" helper T (Th) cells are involved in the occurrence of
VKH disease”™™. Traditionally the CD4" Th cells are considered
to be subdivided into two subpopulations, Th1 and Th2, based
on their cytokines production. Th1 cells synthesize interferon-y
(IFN-y) and interleukin (IL)-2, however Th2 cells express I1L-4,
IL-10 and IL-5"". In classical immune theory the maintenance
of a stable immune system depends on the balance of Thl
and Th2 cells'”. Lately, CD4" CD25" regulatory T (Treg)
cells and Th17 cells have been found as two entirely different
subpopulations from Thl and Th2 cells. Th17 cells express
retinoic acid-related orphan receptor yt (RORyt), however
Treg cells produce fork head/winged helix transcription factor
(Foxp3). Th17 cells act critical roles during the process of allergic
and autoimmunity responses mainly through synthesizing
IL-17, while Treg cells’ function is anti-inflammatory and
keeping tolerance to self-antigens via producing IL-10 or by
contact-dependent suppression®. The balance between Treg
and Th17 together with Th1l and Th2 lymphocytes may thus
play a key role in the process of autoimmune and inflammatory
diseases”’. The purposes of this research were investigating the
Th lymphocyte subset balance in patients with VKH and assess
whether it is associated with disease activity.
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SUBJECTS AND METHODS
Ethical Approval This research was consented by the
Tongren Hospital Science and Ethics Committee. All
operations satisfied the dogmas of the Declaration of Helsinki.
The informed consents were collected from each of the healthy
controls and VKH patients. Ethical registration number:
ChiCTR1800016183.
Subjects In total sixty-eight patients with active VKH and
seventy-two patients with inactive VKH were included in
this study. One hundred healthy individuals were enrolled
as a control group. All the subjects were enrolled between
March 2009 and May 2015 at the uveitis clinic of the Tongren
Eye Center. VKH patients were diagnosed based on the
diagnostic criteria made by an international committee'”.
The patients with active VKH showed cells in the anterior
chamber and vitreous, keratic precipitates, subretinal fluid,
and new chorioretinal lesions. The extra ocular manifestations
consisted of alopecia, tinnitus, dysacusis, poliosis, and vitiligo.
The patients with inactive uveitis had no active intraocular
inflammation.
All active VKH patients did not have any prednisone or
immunosuppressive agents before visiting our hospital. Blood
specimens were taken from VKH patients with inactive uveitis
after termination of all medications at least 3mo. The patients
who have been included in active patients group would be
counted in inactive group when their diseases turned into
quiescence and stopped any medications for at least 3mo.
The patients who suffered from recurrence of VKH would
not be included in this study. None had autoimmune disease,
inflammatory disease or collagen disease.
Cell Culture Of 20 mL peripheral blood was taken from every
subject. Peripheral blood mononuclear cells (PBMCs) were
separated via Ficoll-Hypaque density gradient centrifugation.
Plasma was collected for measuring cytokines. PBMCs were
directly transferred into tubes for Treg cells staining. To
analyze Thl, Th2 and Th17 subsets, isolated PBMCs were
seeded in 24-well plates at a concentration of 2x10° cells per
well and cultured in medium 1640 (Gibco BRL, Gaithersburg,
MD, USA) with brefeldin A (10 g/mL; Sigma Chemical, St.
Louis, MO, USA), phorbol 12-myristate 13 acetate (25 ng/mL;
Sigma Chemical, St. Louis, MO, USA), and ionomycin
(1 g/mL; Sigma Chemical, St. Louis, MO, USA) at the condition
of 37°C and 5% CO, for 4h and then aliquoted into tubes.
Flow Cytometry Analysis To analyze Thl, Th2 and Thl7,
PBMCs were cultured with anti-human CD4-phycoerythrin
cyanin 5.1 (PC5; BD Biosciences, San Jose, CA, USA) at 4°C
for 20min. To analyze Treg, PBMCs were cultured with anti-
human CD4-PC5 and anti-human CD25-phycoerythrin (PE;
Beckman Coulter, Fullerton, CA, USA). Then, the cells were
stained with anti-human INF-y-fluorescein isothiocyanate for
208

Th1 measurement, anti-human IL-4-PE for Th2 measurement,
anti-human IL-17-allophycocyanin (APC; R&D Systems,
Minneapolis, MN, USA) for Th17 measurement and anti-
human Foxp3-Alexa Flour 488 (BioLegend, San Diego, CA,
USA) for Treg measurement. Detection was executed by a
FACS cytometer (Beckman Coulter, Fullerton, CA, USA).
Gate A was made in FSC INT/FSC PEAK picture after the
adhesion cells were excluded. Then gate B was made in FSC/
SSC picture after excluded the dead cells. Gate G which
represented lymphocyte was made in gate B. Gate H which
represented CD4" T lymphocyte was made in gate G. Then the
ratios of INF-y", IL-47, IL-17" and CD25/Foxp3” cells were
displayed respectively.

Enzyme-linked Immunosorbent Assay for Interleukin-17,
Interleukin-23, Interleukin-6, Interleukin-10 and
Transforming Growth Factor-f The levels of IL-6, IL-10,
IL-23, IL-17 and transforming growth factor (TGF)-f3 were
detected by enzyme-linked immunosorbent assay (ELISA)
according to the manufacturer’s instructions (IL-17 ELISA
kits, from Biosource, Nivelles, Belgium; IL-6, IL-10, IL-23
and TGF-B ELISA kits, from R&D system, Minneapolis, MN,
USA).

Statistical Analysis One way ANOVA test was used to
analyze the data. P values less than 0.05 were considered to be
statistically significant.

RESULTS

Clinical Characteristics of Healthy Controls and Vogt-
Koyanagi-Harada Patients The active VKH patients
enrolled in this study were consisted of 32 men and 36 women,
with an average age of 36y. The inactive VKH patients were
consisted of 35 men and 37 women, with an average age of
38y. Healthy controls included 48 men and 52 women, with
an average age of 35.2y. Healthy controls and VKH patients
showed no significant differences in gender and age (Table 1).
Circulating Th1, Th2, Treg and Th17 Frequencies and Th1/
Th2, Th17/Treg Ratios in Vogt-Koyanagi-Harada Patients
The active VKH patients had significantly higher percentages
of Thl and Th17 cells and a lower percentage of Treg cells in
their circulation as compared with healthy controls. The ratios
of Th1/Th2 and Th17/Treg were significantly elevated in active
VKH patients as well. No differences in the percentages of Th2
cells could be tested between active VKH patients and healthy
controls. The inactive VKH patients showed no differences in
the percentages of Thl, Th2, Treg, Th17 cells and the ratios of
Th1/Th2 or Th17/Treg as compared with the healthy controls.
Compared with the inactive VKH patients, the active VKH
patients had significantly higher percenta ges of Th17 and Thl
cells and lower percentages of Treg cells (Table 2). The ratios
of Th1/Th2 and Th17/Treg were also significantly elevated in
active VKH patients. No differences in the percentages of Th2
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Table 1 Characteristics of the subjects mean+SD
Characteristics Active VKH patients (n=68) Inactive VKH patients (n=72) Healthy controls (n=100) P
Average age (y) 36+4 38+3 35.245 >0.05
Gender (M/F) 32/36 35/37 48/52 >0.05
Subretinal fluid + - -

Iritis + - -
Disc swelling + - -
Recurrence - - -
Treatment - Without any treatment for at least 3mo -

VKH: Vogt-Koyanagi-Harada.

Table 2 Th lymphocyte subsets in patients with VKH disease mean+SD, pg/mL
Characteristics Active VKH patients Inactive VKH patients Healthy controls ‘P °p ‘P
Thl 23.42+5.98 13.57+7.00 17.58+6.60 0.03 0.17 0.01
Th2 1.64+0.79 2.54+1.79 2.04+0.81 0.23 0.46 0.06
Th1/Th2 14.347.16 7.3845.65 8.45+3.68 0.02 0.35 0.02
Th17 37.47+14.53 17.23+9.87 25.97+5.35 0.001 0.05 0.03
Treg 2.00+1.77 4.26+1.70 5.60+2.06 0.04 0.08 0.04
Th17/Treg 10.63+3.35 7.84+6.35 4.81+1.66 0.001 0.06 0.04

VKH: Vogt-Koyanagi-Harada. “Healthy controls vs active patients; "Healthy controls vs inactive patients; ‘Active patients vs inactive patients.

Table 3 TGF-$, IL-6, IL-10, IL-23 and IL-17 in patients with VKH disease

mean+SD, pg/mL

Characteristics Active VKH patients Inactive VKH patients Healthy controls ‘P P ‘P

IL-17 12.68+3.43 10.31£2.00 9.55+1.02 0.01 0.34 0.03
IL-23 11.67+£9.52 7.84+2.58 6.71+0.76 0.06 0.26 0.04
IL-6 5.16£5.00 4.03+8.40 3.99+0.34 0.02 0.05 0.04
TGF-B 3890.1442529.36 1825.46+1316.31 1721.94+1269.82 0.03 0.06 0.01
IL-10 7.00+6.85 21.96+7.65 22.04+7.36 0.04 0.08 0.01

VKH: Vogt-Koyanagi-Harada. “Healthy controls vs active patients; "Healthy controls vs inactive patients; ‘Active patients vs inactive patients.

cells could be detected between active VKH patients and the
inactive VKH patients.

Plasma Cytokine Levels in Vogt-Koyanagi-Harada Active
VKH patients showed significant higher levels of cytokines
related with Th17 (TGF-f, IL-6, IL-23, and IL-17) and an
obvious lower level of cytokines related with Treg (IL-10) as
compared with inactive VKH patients and healthy controls.
Inactive VKH patients showed no differences in peripheral
Th17 related cytokines (TGF-B, IL-6, IL-23, and IL-17) and
Treg related cytokine (IL-10) plasma levels as compared with
healthy controls. Compared with inactive VKH patients, the
VKH patients with active uveitis had noticeably higher plasma
levels of cytokines related with Th17 (IL-6, IL-17, IL-23, and
TGF-B) and lower levels of cytokines related with Treg (IL-10;
Table 3).

DISCUSSION

This study shows that disease activity in VKH disease is related
with a significant increase in the circulating proinflammatory
Th1 and Th17 lymphocyte subpopulations and a concomitant
decrease in the Treg subset. Similar alterations were observed
in the signature cytokines of these lymphocyte subsets

indicating a role for an imbalanced systemic immune system
in the development of VKH disease. Our study confirms and
extends earlier findings from our group showing an increased
production of IL-17 of CD4 positive T cells and PBMCs from
active VKH patients treated with anti-CD28 and anti-CD3
antibodies'"’. We also reported that IFN-y, IL-17 and RORyt
were increased in active VKH patients and that cyclosporin A
and corticosteroids could decrease these elevated cytokines levels
which were related with the clinical relief of the uveitis'”. Tt
has been showed that cyclosporin A and dexamethasone could
reduce Thl and Th17 cells frequencies and decrease the I1L-17
or IFN-y release. All these results indicate that an increased
response of Th17 and Thl is related to active VKH disease
and that corticosteroids and cyclosporin A may execute their
immunosuppressive role by decreasing Th17 and Thl cells.

Studies from various laboratories have now shown that the
Th17 subset exerts a key role in the development of various
autoimmune diseases by mainly producing IL-17"""*. It has
been proved that IL-17 acts as a proinflammatory factor in
vitro and vivo by inducing the expression of chemokines (such
as monocyte chemotactic protein-1) and cytokines (such as
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TNF-o and IL-6)"""". It has also been observed that the IL-17

level was increased in many autoimmune diseases such as

16] 17]

multiple sclerosis"®, rheumatoid arthritis'

[18]

and inflammatory
bowel disease" ", indicating that IL-17 may act a critical role
in the development of these diseases. Furthermore, in IL-17-/-
mice collagen induced arthritis and experimental autoimmune
encephalomyelitis, the animal models for rheumatoid arthritis
and multiple sclerosis, respectively, could not be induced"”*".
Thus, there is a strong possibility that Th17 cells are involved
in autoimmunity and that targeting these cells may provide
an attractive option for immunotherapy of these diseases. It
has also been proved that CD4™ CD25" Foxp3™ Treg cells
could effectively suppress the development of autoimmune
disease!. In many autoimmune diseases, decreased number

Je2

of Treg cells has been observe , and several autoimmune

disorders have been shown to be relieved by adoptive transfer

328" One study has demonstrated that

of purified Treg cells
in patients with active VKH Treg frequencies and functional
properties were decreased”™. Th17/Treg functional imbalance
has also been found existed in atherosclerosis. In this study,
we found that Treg cells frequencies were significantly lower
in VKH patients with active uveitis as compared with healthy
controls and inactive VKH patients. These findings confirm the
hypothesis that Treg cells have a potential protective effect in
the pathogenesis of VKH.
Treg cells perform their anti-inflammatory function mainly by
expressing IL-10. In this study, the results showed that the level
of IL-10 in plasma was decreased in active VKH, suggesting
that IL-10 may exert a protective role in this disease.
A limitation of our study is that we studied only four subsets
of Th lymphocyte. There are other subsets in Th lymphocyte
such as Th9, Th22 and Tth. Further investigations are needed
to elucidate the changes of other subsets of Th lymphocyte. In
summary, our data show a dysfunctional lymphocyte subset
balance in patients with VKH and suggest that lymphocyte
subset analysis might be used as a disease marker.
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