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B E BHB: BiWRAESE A (postherpetic neuralgia, PHN) J& A 41 E A o 8 98 %7 M T A E 20
J, (regulatory T cells, Treg) 5 4 By M T #k B 281 17 (helper T cell, Th17) tb{E, BF Treg/Th17 5 % & 4]
MM K. Fik: HHL 2021 42 A & 2022 4F 9 F & & ™ W oL [ Fe A A PHN R A 48 6] K[ #1 8 22
LA B HE AR LR, REMATEEMNE 200 T 2B HFHAT . 57 3% R 20 AR AT PHN
i N Fn i BE xot PR 40 A b B9 Treg 48 o 0 Th17 48 f K, it Th17 5 Treg 4Lty th %, 4 PHN
3 N5 1 B 3ot B8 2 1 Treg 28 o Lh 5] . Th17 40 Hf b3 . Treg/Th17 #AT x4 th. Sitim A B & 2|2t i,
4 #F PHN J§ A Treg/Th17 5 &% it o] B9 A K M. G5B SEBExt M 4M th, PHN 414ME f s CD4' ik
E A3 E T F T, Treg ZM L 5], Th17 Z8HE L, Treg/Thl7. CDS8'/CD4" th. % B ¥ 7 ; Pearson
HAMESTERE T, PHN GAW Treg/Th17 § Xt e 2 EA X . Z5i: WIRES R ASNAE f
Treg M5 Th17 HMEH B EHE, RAAMARBAR AT AERAAYRELRRNEPIIRLAEEE
fEF. PHN A Treg/Th17 5 & Bt la] 2 EAE %, F ok B vkE M Treg MM T £, Bl RAKAZ S
R, KA.

KR WRAELEHEME, FTM T4, Thi7 48 &R E
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Abstract Objective: To investigate the correlation between regulatory T cells (Treg) to helper T cells 17 (Th17)
ratio (Treg/Th17) in peripheral blood and time of onset in patients with postherpetic neuralgia. Methods: Forty-
eight patients with postherpetic neuralgia and 22 healthy controls during the same period were enrolled for the
study, and data on each of their lymphocyte subpopulations were collected and compared. The levels of Treg
cells and Th17 cells in the peripheral blood of patients with postherpetic neuralgia and healthy controls were
measured using flow cytometry, and the ratio of Th17 to Treg cells was calculated. The ratio of Treg cells,
the ratio of Th17 cells, and Treg/Th17 were compared between patients and the healthy controls. Patients'
time from onset to consultation was counted, and the correlation between Treg/Th17 and onset time in
patients with postherpetic neuralgia was analyzed. Results: Compared with the healthy control group, the
number of CD4" lymphocytes in peripheral blood in the patient group decreased significantly and the per-
centage of Treg cells, Th17 cells, Treg/Th17, and CD8'/CD4" ratios increased significantly. Pearson cor-
relation analysis showed that Treg/Th17 in patients with postherpetic neuralgia was positively correlated with
time of onset. Conclusion: Treg and Th17 cells were significantly increased in the peripheral blood of patients
with herpes zoster, suggesting that both cells play an important role in the disease by altering the function of the
immune system. The positive correlation between Treg/Th17 and time of onset in patients may imply that the
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increase of Treg cells causes immune system dysfunction and prolongs the course of the disease in patients.
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HORIEIZ (herpes zoster, HZ) 2 @& Ja Frsk 1
A UL BRI E ORI TS #HAW (posth-
erpetic neuralgia, PHN) "', PHN J& HZ # % W. & ™
IR, Z4F HZ 9 A & PHN (1) H 4 sy ik
75% P PHN 7 5K FI18 P IR 45 055 N SR Al A b i
w, JEEEWRNAETERE, WK E—m NE %
I 9 BT R KR B AR . T PHIN A R0 ML) &2 2475 R
R BH, I PR bk = T PHN A2 7%

T B — TR FEAE S, A6 R I A KR - IR
Y295 7 (varicella zoster virus, VZV) 5550 T 40
I 5 A 8 R S T b T T PE T 483 (regulatory
T cells, Treg) 2381 Plo 95 85 B YL (1) Treg 41 i 7]
DAFE 00 55 28 SE (R B AT 1 I P 5 S g 77, RI4%
et TR EE S, JE B R RS HETE
T 4 (helper T cell, Th17) £ 75 32 HEAH — L5 8 8k
RITHRKEE IR, (BN FECEFN
GBI R B M BT ORI 9T L4 AIFSE, Treg/Th17
e HZ m R BB EZEA Y. Bf
WFFTUESE, Treg/Th17 5 PHN AL 2 A%,
{H 52 Treg/Th17 IR 55 A0 I [A] 1) 5% 2R 0 75 2
B o S e R TG Tl PHIN s AR i B
TG 1 DL IR R, ANHIEFE 7 R T e AH S Treg 4Hl
15 Th17 4088, W 7 PHN %% A\ Treg/Th17 2k
LR &R, PASRAT LA B T % PHN iX —
PIRAE R S R A DR A8k . L B T 49
P 44 B ST 0T 05 N B % T e KT AT TR PR VR T
MG AN TS -

1. — ek}

AHF FE B L T 8 T T ST B BEAS BE 2 B £
(I EEHES 2023061) , 59 A K@ 5235 7
A . HEHL 2021 4E 2 HE 2022 £ 9 HE ST
7 3712 B S RHSOA 1 PHN 5 A 48 1, Horptiss
AL KIS 9, B 1B, FAIIX 6 B, S 12
1, FEREER 18 1, TR 2 Bl & 50~93 5, Py
8 69.7 5, 22, 126, ik T R 2
22 5, BERFI SRR AR, i 54~81 %,
SRR 70.7 5, 51061, 2o 12 . PRAAAEAEES
YRS 7 T EE R 2 S e g5 L (P> 0.05).

INBRUE: FF & PHN 2 Wi bRk, EmEis o

241 (numerical rating scale, NRS) ¥F4317E 4 4 J
PLE, H A R HZ 6 ACRE R FRAE, 7438
A, BRHZECA NRS W4 MPEAE, i Em 1A
H W, B S 55 Canks B isEs) ]
s T IR A B 1 2540

HeRbrufe: A T™E O Bl B RGTERR .
TR B g T R N G 4 ), DA
FRERIREBA B AR o

2. EE A A

INRIFUN BT BE PR (CD4-FITC/CD25-APC).
Foxp3 [#] & % B T AR 2040 i 24/ (Optilyse C)
2 Immunotech 22 7; /B 5EFES LA (Foxp3-APC)
JL[E abcam AF]; FiAAHAIL (Epics XL-MCL): 3%
[ BECKMANCOULTER /A w5 A0 i 2 O L :
fH[E Heraeus AFl; 37°CIHIEM: ItEmEEHEIZAER
/A#]; Varioskan Flash 43 KA 2 ThREEEBUX .

3. Jik

FORMSCAE s WO HE T N 1 Ibk B 4 i T A A U 5
B, NEOREEMREA. THER. FSE®ET
4ifiL (CD4'T). A1 T 40/ (CD8'T). NK 4iifil.
NI VRV YE R SRR . AR ZE S ]
L B

FRAUCEE: E A2 I S BCER K 10 ml
JF B P SRR I 1l R 2% b R VA ) (phos-
phate buffer saline, PBS) #F¢ 5, K FH % B4 25 0
ey B AN I A AZ KA. BT S 9 Thi7 A
Treg 41 A -

Treg 4 A I: Treg 40 A4 5E X A CD4'CD25 -
Foxp3' T 4Hfi. A T HIE Treg 4HAELH], KR4k
EL40 ffy PBS H &, 17T PBMC WA 1X10° 4>/ml
FeAi. 4 CD4-FITC Al CD25-APC 5. 58 B Fi A4 X}
Treg AR ERAT Yo, LU PBMC (140 i 3 1
Pos. ARG, ARG, A 1 ml
Fixation Al IEZZ 0, 4 CHEEEIRH 45 min; AL E
2R 2 U, M 20 ul Foxp3-APC, 4°Ci#t
15 F 30 min; SMMRLE MRS 2 ¥, F 500 ul iR
Gzl R, EAUSI, 58 6E0E 3RS L
PR > 3000 MAMRGE A BEYE, &0 TR
CD4'CD25'Foxp3™ T 4l ffd #H %t T CD4" i 41 ffg 1) L
WA E o LG, L3RS Treg 40 %R .

Th17 40 A I : Th17 4088 2 SO A Ay
% 17 (interleukin-17, TL-17) (4 Bh T 40P, K BAS
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Ktk 40l PBS EEE: 5, W7 PBMC K FE (R 7E
1X10° AN/ml AT 2 Ja 42 HR i X DA 771 6 1t
FEAE, BN W B, PR A
FEAAAIIN G B3 e AT HE . B O
ek F 500 pl Qe B, EHUSI,
PN 3RS LA B E > 3000 SAMA4H N BH
P, R RA LA T 5O RoR .

4. ik or

K SPSS 26.0 Gi itk AR kAT £eds o #r, KA
YR £+ bR 2 (X £SD) F£oR, MSLFEA ¢ 16 5%
T VPd HZ FOX R 2H 2 [) -k R Al i S B . Treg 4l
Jfl. Th17 #0001 Treg/Th17 200 bb 2 2 5t A
Pearson A M 43T Treg/Th17 5 K95 B[R] R 9% &
P<0.05 NERBEASRIFE L.

&g =R

1. PHN ZH 155 8 25 A J ot m 2% 9k T 200 i T
b

H4 0 REZH R PHN 2H 4 J# ifi Hh 25 bk B 40 i S 2 4
TR, KB PHN 411 CD4™ 41l (23.11£7.38)
b F xk HE 4 (29.55+10.54), 1 PHN 40 CD8" 44
Ji] (46.98+7.9) £ F XF W& 4 (42.39+8.34), PHN 41
CD8'/CD4" 4 it bb 3R 232+ 1.1) i T X R 4 (2.32+
L1, ZREAgFE Y (P<005, WE1. H3) .

2. PHN ZH AU HEZH 40 A 1A 1) Treg AT Th17 4H
T H LA

X} HR ZH A PHN 41 Ak I A (1) Treg 41 A A
Th17 40 % E 34T LB, KL PHN 1) Treg 41 /i
(4.23%+2.27%) Z TXHEAH (3.09%+1.61%), Z7E
B #E L (P<0.05). H5XTIEA (0.94%10.98%)
AHLE, PHN 4114 Th17 4188 (1.58% £ 1.08%) # % (I
Bl2) o N THE—PHEIEmAS T 408 R 2 (7] (1)
5, 5T Treg 405 Th17 41 AT EL 3R, PHN 41
Th17/Treg 40 iy b 3R (0.9241.07) & 2% & T % M 40
(0.38+0.36), Z R EA SR L (P <0.05, WE3).
PHN 455 % 8 2 41 J L Treg 20 o (407 240 Ao 45 S 1
UL 4. PHN 2H -5 HEZH 40 ifi Th17 40 i i X4
g SR WL 5

3. PHN % A\ Th17/Treg 5 PHN & i [8] (1) A
KMo AT

48 15 PHN Joig N\ b, P35 K il 18] (37.8 £3.5)
K, £ Pearson fH M43 AT i x, PHN Ji A 40 L
H Th17/Treg 5 & i A 2 1IEAHOC (r=0.738, P <
0.01, WK 6)
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Fig. 1 Percentages of each lymphocyte subset in the PHN
group and control group (X £5D)
*P < 0.05, SXHEZHMLL; *P < 0.05, compared with
group control.
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Fig. 2 Percentages of Treg cells and Th17 cells in the PHN
group and control group (X £5D)
*P <005, SXHEAALL; *P < 0.05, compared with
group control.
[ Control H PHN
4_
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3_
kel
g 2
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0
Treg/Th17 CD8*/CD4"
B3  PHN 4FIXHIEL Treg/Th17 5 CDS'/CD4" HLR (X +SD)
Fig. 3 Treg/Th17 and CD8'/CD4" ratios in PHN group and

S

control group (X £.SD)
*P < 0.05, XML *P < 0.05, compared with
group control.
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Fig. 4 Flow cytometric comparison of peripheral blood Treg
levels between PHN group and control group
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Fig. 6 Correlation analysis between Treg/Th17 and time of
onset in patients with postherpetic neuralgia
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PHN & VZV Jii§ 8 & Gt 22 R G010 — Fl K I
RIE, 5%~30% (1) HZ 995 NAE 2 J5 i A0 42 3840 v
278 5% PHN 5 R IRl . WF 70 % 8] PHN [ &4
SPURAN e AL AR T G Th
A5 HZ R FBMEmIAIRAER R, RIZERGMN
R T AT BE S S B VZV B BGEGE AT HZ B R A .
ZEN. RIERGINREIRIII N 2 E AT A
B A A YN R s VA SR T A
7~ HZ 7N 1gG 1gM I TgA 7K X855 ) 4 6% B A e
AR NBEI 2 R %, X HR HZ i NAEAEART G Th
BERNFEY, Bl —WiRF R SR, EH A RE S A
WAT HATE], HZ 5B KRG 0, X SRR AT
Ga e ThRERIIR TS AT BE 2 5 & HZ HIJR A P

546 CD4" T 4 f ] LAFE FE 28 26 40 F 70 Ll

Bt
Fig.5 Flow cytometric comparison of Th17 levels in
peripheral blood between PHN group and control group

Thl. Th2. Treg A1 Th17 20 774 & AN T 0%
NFIZNMR o LA KR TGF-B % S 546 CD4' T
40 B 5> 46 N Treg ZH M, DA77 45 TGF-B A IL-10, ¥
b RRE R BL. TL-6 5 3 B 46 CD4' T 41 i 43 16
Th17, {FH=4 IL-17. IL-23 FEBG 0040 /e 2, [
I ) )5 4 CD4' T 40 70 44 Treg 40 . AT LA
IL-6 /& Treg A5 Th17 40 g 2 18] V- i 1 5 2% 7
— I A [ AL S R R, ST RRALAR L,
PHN Ji§ A\ 1 IL-6 7K~F 58 5y, H i H 1L-6 /K Fr]
DU PHN ™ SR (AR AL R AR o 3 AT g R
BE# IL-6 [fFF 7, Th17 40 scE e n, ST
B E (1) JOE SRV

Treg 7+ 1L A1 Th17 20 40 2 M G i 72, A
T 40 M HELE 4 FF o RGAR S T R 155 B E
1 . Xue-Song %5 U B 7% 0 E 52 T Treg 41 iy Al
Th17 Z0ARAE R B B (U8 PERT ) e
., 3528 Treg 4H M A0 Th17 2 i 2 8] - 15 25 8
AT BETES IR I R N B R S R I EE B .

A W45 B R, PHN S A4k & I Treg
Y M F KR B T IR IR AL, IR AR E
T2 B (358 It 36 m U ARHF SR, HZ WK G
13240, Treg AR R I N v B <40 CD4' T
Y B PRI A0 B S S N . H I T DA Treg 40 Y
A BELE HZ B R HLEAT PHN E 8 o & 4% 35 Z4E
R ASHIEFEAR I T 9 AR E IR Treg. Th17 4
MO E 3E L T Treg/Th17, $#0% 1 S48 HEX I8 A BE
FLE, Th17 A Treg P9 Fh 41 i i 30 2 A8 1 J 2 1 77
TEPAT R RSO g5 RER, 5XHIRZ4IMH E PHN
T N AM R I Treg 40 A (%) 205 W 25 38 m,  Th17 48
Jif K B B3 0. H PHN /% A Treg/Th17 W] & =
TP, AW FRIE G T PHN i A 5 {d Xt

S
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HECE A I Hp 5 R B 4 B B K P, 45 R R S
HEZHAHEL, PHN 5 AN4MAE I CD4" 41 i 2 2 /b
CDS8" 4l i & 1 %, PHN 41 CDS8/CD4" 41 fiil Lt =
BET S AT TGS R PR 1 g I N B
Treg 20 ML B3 i o /b,  H S 805w M K J5 CD4"
4 AT eAh, BEEE Thi7 40 8038,
G g% JORE SN AR BE 2 8, X ] e S B A5
it —0 S8 PHN W JE K. th4t, AN Treg
45 Th17 40075 HZ P90 K JE 1A [R] i) 1) Bk
FEARFIMER, Treg 40 MG AT RE S HZ S 3
VZV FIFFE S Bt — P& PHN 5 5¢, 1fi Thl7
4R A2 T B S PHN FIZIR AR & B vu i 2
TEFHE

CA B T8, HZ i A Treg/Th17 5 PHN ]
PORALE AU M, ARHFR 45 R BoR, Treg/Thl7
5 PHN 955 A F0 & 99 B (8] 2 IEAH 9%, 1X AT BE R W
FEPIRIHERE T, BEE Treg 40 AOHIXT 1 b, LAy
S F S P2 U0 ) 02 T B0, B9 5 PR G 8 S B AR
Wb, LTS VZV I S K (R A b R
WERKIRFE. A4, BEEEM AR, £RERTFH
%S, Thl17 40885 Treg 4R 777 A L E4L U,
AW s R R, PHN % A4 E I Treg/Th17
B & I R (AR T T, X R Treg ) AH XT3
Tie IXTTEE SIX AN T 4 FAER A %, H
W Th17 40 T B8 7E 2 05 4 R 7 AR R #54koh
Treg 4IHE " — T 78 th 38 WA 78 KUIE 4 55 37 48 0%
N JE e, 55 B ) Th17 40 0 7T LAEAL Treg 40
i, RIEFLRTIGE Y. HOAWRTIEY, Treg 40
Ml 5 Th17 40 i 2 [8) £ 7£ — Fh CD4 Foxp3'IL-17" ]
HH B BT, X R A 2 A R A SR A T R
¥ U9, JRTGAE PHN 3 NP ML A7£7E Th17 [ Treg
AHM LAY, AEANE ML Treg 08 FTH, S¥USEM
ZIRRAR I KW ? X — S TR AT 5 HA 0 5T 15
DA H

K FRRREET, FrREMAERD, HO
1 Treg 200 Jfd 58 4F 3 38 0 i 384 0, 7E4R 5L Treg/Th17
5REIS A G HER, AR 2% F& PHN 4 N AF IS TR 3% .
A, AHEFALBEAIF SE Treg/Th17 5 % 5 i i) 2 1F
AHIE, JoiEAS H PHN i A A Treg/Th17 B F & i &K
P B T RE K ) 4588

g BRI, ML G 9% T Re AT T B & PHN K
I3 (1) E5 2 JEL IR, T Treg/Th17 4 i f) H A9 2% 465 ] fg
SENUR S J (0 e T R O — 3. AWl Y]
i E, Treg/Th17 40 (1) L A7) 2K 45 5 PHN & 9 i
i) 5 IEAH S, PHN 5 A Treg 4H B i A X T & 7] Ag
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PR AR FA AN B RO BT BT AR TR B R A0

PR MR A PR B B AN [F) 47 D SN B TRt o 2 5 [ B S N7, o B S| R AT o BEAE G 9K
JARFERE AL, FEEDTANEERE, E RG22 i AE . DA E I BRI
JEE PR AN AN R BB, QAT CE RT3 AT St 2 P B gmAS AL G e A 2 E A5 AL (1) BE (capsaicin,
CAP) 5| /N R N, FRINER E A L4 ¥ . F % (chloroquine, CQ) A& — M EUET, 5liE/NRH
BT N R B G AR B, CAP A1 CQ 451 L RTIA % L f (prelimbic cortex, PL) #1428 JT ¥ %
Mo fH 2, FIHARREEH % 3 MALAT PL 4 JCERE (neural ensembles) Zwfidh. X W Ff I B [ N HI #0282
JCHBIRMK. (2D WFFLH 454 FosTRAP R4 LA Fos Je iR, IR NI T 4 T A0 AR P A [Rl b 48 e 4
. ¥4 FosCreER" (TRAP2) /Il 5 Cre fKH1 Ai9 /N B 22 38 73 B TRAP2:Ai9 /M Bl . TRAP2:Ai9 /N 1
UGS CAP 7] LUBE CAP-TRAPed #4270, WIEREE 2 IRENS & CAP, CAP-TRAPed 48 o # B0 L 5l
=, RPN tdTomato /Fos™ BUFRAIAELLGI /. W28 2 WKIEST & CQ, CAP-TRAPed #1145yt 4t #8 is LL 41
IRAK, ZZIN tdTomato /Fos” XUAR AN LEBIARAG . HE—2DE I AR (S B/ PL I X 7 B AbEE . (3) X
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