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Fig. 1 Percentages of circulating Treg cells(A), Th17
cells(B) and The ratio of Thl7 to Treg cells(C)in
patients with herpes zoster and healthy controls.

Horizontal bar indicates mean value. *p<0.05

Fig. 2 Percentages of circulating Treg cells(A), Th17
cells(B) and The ratio of Thl7 to Treg cells(C)in
patients with herpes zoster between pre-treatment

and post-treatment.

Fig. 3 The correlations between changes(A) of
Treg(A), Thl7(B), ratio of Thl7 to Treg(C) in
peripheral blood and changes(A) of VAS of herpes
zoster patient. Percentages of circulating Treg
cells(D), Th17 cells(E) and The ratio of Thl7 to
Treg cells(F)in patients with non-postherpetic

neuralgia (PHN) group and PHN group
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ABSTRACT
A Study of the Changes of Th17 cells and Regulatory T

cells in Herpes zoster

Kim dongjin
Advisor : Prof. Shin bongseok, Ph.D.
Departmant of Medicine

Graduate School of Chosun University

Background: Although the mechanisms involved in reactivation of latent
varicella-zoster virus (VZV) are unclear, immunosuppression and age-related
deficiency of cell-mediated immunity are important factors involved in
reactivation. CD4+CD25+Foxp3+ regulatory T cells (Treg) and T-hepler 17 cells
(Th17) are closed associated with a various viral infections. Currently, the
association between Th17 and Treg cells and herpes zoster are unknown.

Objective: In this study, the Treg and Thl7 cells proportion in peripheral
blood were evaluated between patients with herpes zoster and healthy
controls. And we compared the changes of Treg and Thl7 cell before and
after treatment.

Methods: Proportions of Treg and Thl7 cells in peripheral blood were
examined in herpes zoster patients and healthy controls. The changes of Treg
and Thl7 cells between pre-treatment and post-treatment and clinical
parameters in herpes zoster patients were also analyzed.

Results: There was significant decrease in circulating Treg cells proportion
in herpes zoster patients compared to control (p=0.003). The ratio of Thl7 to
Treg cells was significant increased compare to control (p=0.021). In contrast

to the Treg cells, there was no significant difference in Thl7 cells proportion
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in herpes zoster patients compared to control(p=0.157). There was no
significant difference in Treg, Thl7 cells and ratio of Thl7 to Treg cells
between pre-treatment and post-treatment (p=0.149, p=0.236, p=0.725) and
between non-postherpetic neuralgia (non-PHN) group and PHN group
(p=0.444, p=0.591, p=0.448). And the changes of Treg, Thl7 cells and the ratio
of Thl7 to Treg cells was no significant correlation with changes of VAS
(p=0.158, p=0.494, p=0.420).

Conclusion: These findings provide that there is an imbalance in Th17 and
Treg cells associated with reactivation of VZV, which may contribute to

pathogenesis of herpes zoster.
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I. A&

T

Tt Z Zvko] 2 ~(varicella-zoster virus, VZV) & Z7+d (primary
infection) 2.2 FF& FEA7, 2729 F 17 H(sensory ganglion)oll %
& Jd vzZVveE MEHYGA AL WstE ISty A& FHo tiidxzle] i
Ao, ZEH JW vzvel AZA ZHe BHEkA FAT WA, FHF
(spinal column)®] WA FAL, G40 T3 A@dF BAY 4 Jon, 7HA
Fa% AA= yolrt FU s mE VZV o] MXE HYe] iAo, HT
AFolAE dol7t Eoztel] wet ZxE W VzZV 5o| TAHE7F 7H4sta,
Foxp3+ ZAA 27} $718E AL Sdsdf. =3 T A% "o vzv =7t
A A g Wl 8% 4TS 5tH, ol HAEZ T T TA=Z
s Hctel Was S & ¢ AU

okt A9 w7 d&lA regulatory T (Treg)MZ T helper 17 (Th17)A| =
7} 47 AZMRE S JASAY FRATE 9TE s Aoz G bl
He e o 93 =2F EAL HFAA ey ze EAly dAYHe
(immunopathology)ell &Jall EAstal, nlojgj2e] HEAl= FHdSWs Y& 5
HEAY 454 e JAFo A YePGTY, blolg 2 2 o) A Treg/ﬂ].‘%:
gutol g 2~ AS5WgS 2dsta, WS AWt A N Treghl 27} &hntol e

HAg Ao zZH nHlo]Hx9 BAE FI7IA7|T, AEZ Hlolg s AES
g 5 AP, ThIZAEE 22 vlolg 2 oA Wojd $a3 988 3}
Ad WYY S 3 £ U, A BN, v cENE Y e v u
ol 2 AZo A TregHl Ze} Thi7AM|27Ee] #AA| o tig B2 AF7} o] Fof A
=

974 gtk olo] A4S WL WY AT ABYL FolRuA thy

=
I g gz 2x28d U TregME, Thl7 /HL‘—E, Th17/Treg H]
! A
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A5 ool st tiFERoR Add A F 7 ATl 5o 29%
733 A3 2198E Hde= sk 23 Wl ool B oA el
ZAE A ol Egsta W Ay A= o 5 2EHZHoE F
29AE H88d fatst FAAFe] Brbs I S tAdolAM Al st
Aot zwe Sakwde] d® 3 AEe uEsiden, HZ 14930 gz
of 249 Aol oL =R o HAlE gke F glon, B1E T AVtEY
Aol AAY 8 JkEEol  gle dikle A8ttt (IRB No
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g2z 32k g gz oAl Heparino] A 2|® Al@3ded FdHE 10mLE A
g3t & 50mLe tubeoll 10mL& Ficoll-PaqueTM PLUS (GE Healthcare

Bio-Sciences AB, Uppsala, Sweden)& 92 & NS FSHo =43 & &
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de

40% ¢ A EYE A TH400xg, 207C). A EEE & $ peripheral blood
mononuclear cells (PBMCs) &3 (fraction)= micropipette= ©]-83t 3ml =l
3t 15 mL tube®| & 7|3l phosphate-buffered saline (PBS)¢} 2 412 £ 23]

A A (200xg, 105, 20C)8t] PBMCsS A3 etath

2) FrAEEH

Th17AZE IL-178 A= helper T cell2 HoldH 1, L1172 4=
Maxe F& FAst7] st IL-17 Secretion Assay-Detection Kit (Miltenyi
Biotec, Bergisch Gladbach, Germany)< ©]&3ATh AFALY ZEEZ| we}
5% AZF Aol EolAE 500 yl RPMI 1640 #j Ao E£3+d 5X106 PBMC 5+ A
2 FHIet] 48 well plateqtel 27 ¥ 3 3Zo|¥k Cytostim® (Miltenyi
Biotec, Bergisch Gladbach, Germany) 10ul< %ol T AZE A=3td 5% CO2

3
a, ol& &3l E43H CD4+ T cell> 4 AlZE QFoll effector cytokines< H]
StAY MEZEH A EA AHactivation markers) S FHL7] AlZHSETE H)
T 747kl AlZo| CD4-FITCS IL-17-APCell ot ©E& FAZ I &
Cytostm®< BA e MES 54 xS E 4F3, Navios flow cytometer
(Beckman Coulter, Krefeld, Germany)E ©]-83}] x| CD4+ Ao oigh
CD4+IL-17+ T A E2] Hl &S MEE2 ksl AL #& B8kt
TregM 3= CD4+CD25+Foxp3+ THIXE G239, TreglEE &3t 9
a] PBMCs® A= zFHgdo thsll CD4-FITC (fluoresceinisothiocyanate),
CD25-APC (Allophycocyanin; Miltenyi Biotec, Bergisch Gladbach, Germany) T

SEIAE ol&std AEZEHS P $F Fixation/Permeabilization #78 $

ut

Anti-Foxp3-PE (phycoerythrin; Miltenyi Biotec, Bergisch Gladbach, Germany)=
Az W AA(intracellular staining)s 3T A" MEE flow cytometer2}t
Kaluza Analysis Software (Beckman Coulter, Brea, CA)E ©]-83} three-color
Fluorescence activated cell sorting (FACS)< 3t 3L, XA CD4+A|EZof| digh
CD4+CD25+Foxp3+ TAHE9] v &S NEEZ 34t Tregl 22 5 H7tst
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At
3z BT 220 Th17 AES Treg AE Atole] FAE dolry] ¢
& F AlZ2] Hl(ratio)E A4S

A ER B2} thzT o Thi17H X, Treghl £ <F, Thl7/Treg ratio & thA+=E
2 A7 A Fo] Nx WstE vlwdty] Y8 Student's t-testE AME3FI AL,
ZZ1e] oy QAR W (parameter) EF A AAE T3 AEA S ]85
EA5A T EE SAEAE A= [BM SPSS statistics 22.0 software (SPSS Inc.
Chicago, IL, USA)E AF&3tS ™, p-valueZ} 0.05 P A9 FATHSZ f
ofstthal AT AT
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A gaso A8 FE= 204004 87AI(BT AR 57.03+15.814) A 2.1,

< 3241 7Bl 72A1 (B 48.05+1253)2 F Fokzte] BAH R {9

& zpolE HATH(p=0.036) (Table 1). P EEE i ZxtoA Fa7t 6

8(20.69%), A7} 239 (79.31%) 01 R, HETE FA7F 81 (38.10%), AR} 13
H(61.90%)s B gl mE FASHE Aole gl (p=0.669) (Table 1).

2. 3ER A9 g2 T2EH U Tregs Thl7
Az gk ¥la

AZ A iz TxEA U TregdlE9 Th1I7HZE BlwsYE S
ZZ SR (1.3317£0.9955) ol A o 22+ (1.7902+1.2799) B o} T
S AAE Bilon FAH R {oF atolE: HATH(p=0.003, Fig. 1A). W
g2 Th17A 2= 327(0.6172+0.3361) 0l Al o Z7(0.3843+0.1939) Bt} F7}= o
AN FATHSR o3 Aolz HEEHA A Uth(p=0.157, Fig. 1B). Treg
Az e} Th17A| 329 AAE Zdoti 7] f18l Treghl ol thdk Thi7MZ9 BIE T
lrgron, hdER FA(0.8664+1.0097)04 ZFATGHoE FoleA txT
(0.3782+0.3578) H.th H5& & AAUTHp=0.021, Fig. 1C).

r1r
riet

I

3. =R A X5 A X5 F9 Treg®t Thl7
Al Z57ol] th3k HlaL

i

gzor 3t RS Hdez A5 A A5 5o Txdg U
TregH Z9} Th17HZE BlwstPE vl TregHEE XE F0(0.7367£0.0.5543)
A& A(1.1127£08104) Bt o 2o ZAARS oy EASH SR o3 2o
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o

Z Holz| FUtHp=0.149, Fig. 2A). ThI7AZE X3 X F $(0.4713+0.2902)0
1 A& 2(0.6040+£0.3081)E Tt oot FAGHOR {oJg zole #AEEHXA
24 tH(p=0.235, Fig. 2B). TregMXZ e} Th17AHXZ 2] AAE Lolr7] 93] TregHl
o] tie Thi7AlZe] BlE FalEfow, A5 F(10876+1.3213)3% A7 F

(0.9469+0.7786)°ll FAITZA 0= Fo|Ft zol= HolA skth(p=0.725, Fig. 2C).

4. FER Y &R YFHTS Treg® Th17HEF¢]
FBBA

o]
H

e

=

3 gz B XNz A FF VASE 584 oo, N8 F HF
VASE 253302 A& & 55 7S Btk AE A Fof 5F %
2] M3t} Tregh E 9 Th17M%E, Th17/Treg M3t Alo]ol = %ﬂl?‘&?—ﬂ o7 §9
3 AadAE BEHA FYthFig 3A-C). TIFE AAE FFo W2 X7
A Treghl =, Th174 X 3! Th17/Treg Akololl= F&J7+ Zpol7t FEHA &shtt
(Fig 3D-F).
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Naive CD4+TAEE 54 ZZo|A Thl, Th2, Treg, ThI7HEZ E350], 7
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AP, CD8+ A ZEA THZE 298 AEZE AAZGCE AZY npolg 2 A
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Shatell A TregAl ol tidt @ AF7} o] Fo] Hrh Xing &0l & ATl

2R Bz DAY o] CD4+CD25+Foxp3+ THXZE 174 tixa 2o
B A o8 GolaA mgton, ZAto] Ald4E =gty mI LT AAE
o] & oA ZIZ LA Tol gle HATET CD4+CD25+Foxp3+ TAHZ7}

FAH R ROt w& Aas B ole AR &AM THAE
oFo] 9la1, o] & <lel] TregilEo] &4 S7F2 CD4+ TAHES| @nfold
AARES- AAst TregM 27 Bol S7h=o] l& 5 Sl AshA v
Ehdtia Attt ol TregMl27F did 2] Bld 2305 459 213
o $8% 9% & F e A AAIT ozl g =
T TreghlEE Yol7h Soiztel wet 2xde gl vnzz i S718k5l,
VZV Agl= i3S A#sls W CD4+Foxpd3+ THIEZF S7hstsler,
CD4+Foxp3+ THIZS} Zad VZV dF wkgAtolo] oo ZaaAE 9o,

[~ 2
2
iR

o
(o]

CD4+Foxp3+ TAZ] A ZEE 3= & Yepi ey,
Th17A X & IL-17S Aststes AXE 934 22 &40 B0 ™, ot
F3 A7|HIATS FIANTGE E=F AEZ uke] AlFoly Fgel tha
2 Zr ol A 7AIZe] dEe durHo=R

He s
IL-29} [FN-yo] A4h& ARSI MEHAH TAHRES dulo]g 2 7% 71X Thl
E "g=tf, o] 23] Th17HEE ThIMZE At Hlo]#] 29
A& 7S LA sAw @de] ulol 2 A AE Thi7AE7}
Aol 43E dtets BEzolgke TS0l EARTY, oz dd
ZMAAEZE CD4+ THIEZE ThI7AZE B3E fF=stal 54 uvelelx ol
A IL-172 & -&A E(permissive cell)ol A Hiol 2o o) =9 AFAH w7l
A BEHlE S8t whA nlol# 2 A& g2 A F S (demyelinating disease)
< op7] lfﬂt}z. A Z &3l (cytolytic) THIE 71%59] ez <& [L-172 hulo]
el ste] A<&E mlolgla EE opr|FTH mlolgix 1
Thi7AZ2E &5 WHsHa Ay e vlolg 2o we o 98S
o2 Th17M 27} Thl A998 s &30 s2& & glon nlolg
H

Ay o} P8-S sl ThizH =7 2

et

&
[>
rE,
nl[o
r ol

[>
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o] vpolgl 2~ oA WA E FIAZIAT Thi7THAEZE MEQF ] Al
ojuf Aol Wi &FHbEolM BEFo g, HIVeE e nlols{x Hol 9%
Th17A| 2 2] 1722 AZ9] AMgtolu niolelzo o3k AW & o3t AZ + o
o, 71809 =3 F7HaT,
TregMZ 2} Th17AZE Alolo] BdFFS A, oy IPEdx e Ariddy
Ao} AFA Ak A o Fo ARE 9lom, HIde F AE Ao
2 A

o] B¢ ol disll BEE, CE3LEA 22 R npolg|2 AZoA A7t o]
Fo] Aa it 7 P Xuesong 509 Aol wEW FA4 2L w4 BY 1y
of Thi7A|Z7} d#= o] glom, WA BE 3 BAaNd £+ 54 HFde
Treg/Th17 Hlo| Ex& o] #&EHNoH, o= AW Ayl A£2Q BEY
7 #d Yokl A9skdth £ Hao T/ 9@ ATolAMe g C¥ 0 &
e ez Aldsgion, C¥ tASAANA TreghlZ7F F98HA S718Hd

oy Th17AIZE & Aol7l Itk =3 C¥ nvlolg 29 BAE AASA
TregM 7} 7FA43tH o o= Q3] Treg/Th17 BIZEF F<f3tA Z
Th17A| 2o 3 Treg AE] Ev o] CH HE AEHH ol 5
TS & F Ay AYstAh o] Xd7bA vZVel i3l TregH Z o} Th17A4 ¢
BAE Loties A7 AAHA Fot AARES VZVHbo|2] 20 Q&4 3t A4
= o] TregME 3 Thi7Alxe] WstE dolry ozl Bl tjs] A3
Rzt 39}

B AFoxes A SatollA Treghl 27 thxTRY BAGHo 2 Fo
stAl ZFAsERoH, ThiZAl 2+ ETFEY SV AR SAH o2 folst
A okt EFE TregHl o thak ThizZAl 2] vl =3 fostA S7HdE& &<l

o

N,

B>

ol

R
o &
LT
=’ o B

AT ©l= memory TAIZS] A H Treghl X9 AR Q3] W AA7])5
o] ojx vzve &Syt dojutal E3 Thi7HMESY S7HE 94548 W30l
Z7l2 A9d 4 Aok =3 A O E TregAlE7F ThI7HIE29] W38 714

T S B JATE Tregell tig Thi7Hlxe] HI= Treg/‘ﬂEQ} Th174| =
o BE4tyo] vzve AZAstel d#Ho deE F3F E F Ut o A=
Xings 9| ol ATolA FE Aol A Treghl 7t Lt tiza Bt St
ofde Ade ANtd AARE HolH, o] S/ Treghl o] &4tz Q) =
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F7F vtol#l2~E A AR Esta Aol WAty AWttt =S tidER
A X85 A N8 F9 Treg, Th17AE E Thl17/Treg HIE HI 23S o
Tregdl® 2 ThI7AZE FostAe &dAT Zad AFS HHow,
Th17/Treg W= TAISHE zol7F #AZHA FUdth. ol ARE Fo2 A VZV
o FAE AAEA TreghlE2E ZaA7le 2oz AT & vk o]
HCV F241S AAFOZHA Treghl o] ZAE Hole A 22 2345 Y
o A5 WY A5 Fo| BF Wstet A T Treg, Th17HE 2
£ vngt A3 fojs FadAs HEEA Ggtor, TAF AAF e F

Re HAdom FEII tdEZ LHAA Treg, Th17AE
% Thl7/Treg HIE Bl 3RS o F ALY Fold Aole #FEHA It

5=

g
s
=
~
~
ﬁ
-
)
aQ
R

ARy oz Aol Feld BAel 57 vmA Ax AW FA Bl o
2 WAAZEe] Fol7} o} o2 QA ML Wl e Wolth Ao
2 Aol e TregHlE7h Z7hshe ARE Holid tzol tEz 87

Aol o} 12 AF WaE TSA AYtis Mol Ed A=
A3 AR Fo| B2YAN TreglE 8 THIZHEE ¥R o Yitxoz o
B ogelA vlolg s Falo] 1-25ede] ZUHTE HAA® 15LF A sy
7} Aze] W DA UR 7Izbe] Fetthe ot
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V. 2&

AAEL 2015 9L HE 2016 3L7FA IAEX FAte} AAE A<l
A Zx A ) A CD4+ HlEo te Treget Thi7Ax2 ¥ &S WHELEE F
sbete] Zkzke]l A5 HlnstAnh TregMl Zv o2z Sxtol A A4S d=
TR FAGHCR {FostA HASA O™, Thl7 AlZes tFEZ SAoA

AeE BAT TregMEel Th17M 29 Hl&=

23 Aol A AR dEeRt BATHOR folstA A EHA des &
T AAJT =F A8 A, F F AEY HIE Il A8 AR F9
T = | eskth A8 AFe] FF ¥k} Treg, Thl7
Aol W3} Atolo= FAGHORE fofdt FAAAE FRAHA gton, x3
T AT 5ol ot F JDEoZ o] Treg, Thi7AZol sl wlmg 23
T A Atolel fogk xfole FEEA Egth.

theFek wol# s ABo| A TregM £} Th17A E9be] AdAo] tid A+2Ax
b B3 =3 oy vzv AZAste] tid As ofA7EA o] Fo] AR &g
o B A7E dEZY BA o) TregME 2 Thi7HE] AAHE dolEo=z
A VZVe] A&zt o] F AEzIt olud FEFES WA= A PotrR A 3G
o, 3 F MEIY BFFPoz A didEe] I e ABAHE dolr
1A Tk B AT wEH vzve] AZAdste TregME7F It glon,
TregMZ 3 Th17AZ Apolo] B o] g2zl FxjoA #FE ] thdrzlo
o] Treg, Th17AZo] gk AGA #Host=A F7HAR] A7 o
g Fdavt s AoE Ayzdr.
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Table 1. Summary of clinical characteristics of patients with herpes zoster

Herpes zoster Control

(n=29) (n=21) p-value

Agel(yr)

Mean+SD 57.03+15.81 48.05+12.53
0.036

Range(Min—-Max) 20-87 32-72
Sex

Male(%) 6(20.69) 8(38.10)
0.669

Female(%) 23(79.31) 13(61.90)
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Fig. 1 Percentages of circulating Treg cells(A), Th17 cells(B) and The ratio of
Th17 to Treg cells(C)in patients with herpes =zoster and healthy controls.

Horizontal bar indicates mean value. *p<0.05

Fig. 2 Percentages of circulating Treg cells(A), Th17 cells(B) and The ratio of
Th17 to Treg cells(C)in patients with herpes zoster between pre—treatment and

post—treatment.

Fig. 3 The correlations between changes(A) of Treg(A), Th17(B), ratio of Th17
to Treg(C) in peripheral blood and changes(A) of VAS of herpes zoster patient.
Percentages of circulating Treg cells(D), Th17 cells(E) and The ratio of Th17 to
Treg cells(F)in patients with non—postherpetic neuralgia (PHN) group and PHN

group
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