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PD-1/PD-L1 {5 53 [ 1952 1w

ZEF, RBEY, B, 2B, R4, 45

1 Bt PRI MR R BE , TLI5 8 F st TR UE XD P 1555, 2100295 2. VL9534 PR R

[(WE] BE HiTweEZa84E77 9B R TRAAERS . Fixk F24 2 C5TBL/6 I KBS A= G4,
BAEReEZORR., MEL, FH6R, hEOMISEAEERALRIIANEGBER G MR ¥
BEwEZaRK., PMATAETREZGHRT. 02, 2.3 gke, TOAEHAAT 0mlkg R ERHET
FH 1R, SEHLHIOR, AHEREABRNERSHENL, HERENR L MARLZEZ LT, firmt
MZZIRALF CD3' . CDS Tw ik ; SEEREEMNTRAL FRFRAT AL (PD-1) &ik; RT-PCR
A R AR AL b A St B4k 1 (PD-L1) mRNA & A ; ELISA &4 fo i 42 B4t 4 B B (SOD) .
Mg AT (TNF-a). B2RE (TYR) 2. &R SHa4aiik, BAADRAAKRES, KHRAR
HEF#EEHRTTRLREEFEZVRMY, KBMRRFEEIK, AL ERARMRILETHENIRY, K
4L P CD3', CD8'T 4ok ik 2 %3 /e, PD-L1 mRNA, PD-1 £k F&%, TYRA & TFH%, SOD. TNF-a4
3w (P<0.05), HAEA AL, wEZOHK. MRZARKRAENE, LEEZLEHM, AHHER
I3, hmpE, RERMOALEZEFTHEE S, KHLACDI . CDS'T @A LR Y, PD-LI mRNA.
PD-1 &3k ¥4, TYRAZ LF, SOD., TNF-a42 2 FH% (P<0.05). S5ZZa# i 4k, #5289
WRANZUERRXREAMEZ W BREKR, EMKERFEIG, Rl EEIERMIEAR LT L EZ B
%, RFACD3, CDS Tamfe kLR Y, PD-LI mRNA, PD-1 k&34, TYRA & LH, SOD, TNF-a 4%
TH (P<0.05)., & wEZORTUMEOBRNBER DR EKLEZT LTS, TR T ARE
H AL PD-1/PD-L142 5838, M dph T2afo/~F69 B F 2 i st 2 & & ta e e s 3n

[X8A] amR; ZEk;, wE 204 BARATZAR]; BERALTHRIK]L; THR

A (vitiligo) & —Fh kA5G o e Pk
W, HmTROAZMEHSEAMIER, FEHEA
XS E R . Bk BRI . BRIk, £
AR, kT ARE AT, F W T
N S 5 R & b D g R B 4 Ll S B SR
RGMMERG, Il BB RIE 2 0y I Y
PR, X R I AR R A A R e P R
WEBE, R PEAE T 324K 1740 B 72 PESE T e A4 1
(PD-1/PD-L1) 155 38 #& 7€ 1 XU A& o v J 2L
YERT, AL vT B8 A 1238 % A 7 il 520 CD8 T 41 i
WAk, SFECB R IR R L I R AR

E €U VLA P ER AL H (Y2020CX19)
< EIRAER : 190629408@qq. com, (025)86603877

B 4 TR R IRTT A EE 2 , B
RGN . BRIBIEIN . #h S F R 220 ATl oE &
W1, a0 FEORYT B XUAT 2 AN AT AR
fift e A ) R IG I, IR IRIRITACR B
A5 PD-1/PD-L1 {5538 fif A B R80T W 2 1
FOAYT PR AT REAVE FIAILE] Al RN FH A 1 52
BRI . ASHIFIE 28 5 5t v B 2 A I IR 5 Bt S 56 5
YIeHEZE Bl oAb E (415 2021DW-08-02) .
1 #R5H%
1.1 %

SPF %% C57BL/6 /N 24 H, K (20+2) g,
8 JElY,  Hh i DL AR (b0 AR W 4 AR A BR A w43
ST E A PR ATIES . SCXK (51) 2019-0010,
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LU EY R AARIES . 110324211101246547 ., 3¢
FULIE TP EBE SR L, RFRIRE 18 ~22 °C,
T R, SRR 12 h IREASEE, JRE 45%~65%.
1.2 %4

R B0 g, HIE60g, ¥
PERL60 g, FIHRL60 g, KH 45, HIE30g,
%30g, 230g, GAR24 g HERPEZ Y
B IR 22 B ) 550 AR A o % 259 1500 ml XLZE 7K 2
30 minJ5, AT, KBTS ~ 8 min, fHH
G, FREE FRATELTE, IRA 2 KRR
W, ANBUZGaksk i 2255 M 1 g/ml, 4°C
A 1o
1.3 &XAH5ME

BSARH| ($25 G5001) . ¥rigfR (PH6.0) i
JAE W (525 G1202) PRI (525 G1403) |
EE R (585 G1209) . CD3 i ik (1% %5
GB12014) . CD8¥iIR (785 GB13429) . Hyzdlfk
HRPFRic Il FEdi e =4t (485 GB23303) . DAB
@l (25 G1211), B FELE R AR AT R A
Al ARG - e Bl (i 5 AR W S a A A B
vH], 5855 ST2001); —$HiPD-1/CD279 (RN =/
HEYHEARAIRAF, 75 66220-1-1g) . R
¥t (ZEHE Proteintech A7), 555 SA00013-1); B
FALYEEEE (SOD) & (585 JYMO0390Mo)
fix R M (TYR) A& (985 YM0629Mo) . Jif
JERIEH T o (TNF-) K5 & (585 JYM0218
Mo), sRIFEEEAMRHEARAR,; St (Rt
AR Tl #k X 2x4l, 585 SSIPL-JS) 5 SYBR Green
(R ABIA A, #t5 436759); Trizol (3&[H Invi-
tyogen 2l , %5 15596018 ) ; i % ik &
(TaKaRa/AH], 55 RRO47A).

PN (8 IKA A F], A5 T10 basic
S25); SEHFAE & PCRAY (£ E ABI AR, &l
7500fas) ; Pt ML (H AL A A, M5
prisma-plus) ; 24N EE T (32 DeNovix 24
A, A5 DS-11); % EEOHL (RIIELERAEY)
B AR T, A5 SMC-5000F) ; /KBl (5
JT-12K) . @Ml (FZ JB-15), RIERAHR A
BRAHE; et Rl (HARBAREET AR, #5
IX2-ILL30) 5 ot s (FEEEK A AR, A5
AXIO SCOPE A1) . JWHEYI AL (FEEk KA,
R4 2235) 5 SR TREOHL (B Fresco21) . #i
afiyk Ml (F5 12UVUF), ZE Thermo /A ).

1.4 SRR

JH Excel 2019 H1 4 Rand p&E0CEF 24 H /N BB AL
SrREEEE, BRI IR AR MR,
A6 H o £ 4H/N BUGE N M TSR 3 K /N BT &8 Rz
212 em X2 em @ LB . B HAS, HASH
IINERHS B 2B B R AL VR K 5% SRR 0. 5 ml il &
FIBAVELRY 7 BRH 2R, LS50 R, S AT HB
WRPRAERERK0. 5 ml, BFH 2K, #ELL50 K. /MR
RS I BRIk, WIS A AT L KRS
14K, PIRR W] UL )30 BB W€, 7 JR 245 A
sCHBER, RRERBIY), ZEARELERI R 50 K,
AT/ BRI E AL

TR R B RV EERLES 15 RiFAT259 T,
MR AR DR 4T R AL
7.02, 2.34 o/kg WEH o FiHE N B 4 [6] 1A 2 1 AR
Pro o, B IR A B & 0 SR 800 B 2. 34 g/kg 1E
FANE R EBUNAE, RGN 345 7. 02 gk fE
RINE R ABRAE . 22 A4, BRI T 10 ml/kg
AMEKHES . FA¥BH 1K, 2T 36K
(HPIEREEE 50 K)o
1.5 BH

RIRGAEEH, B AEIK 12 h 5 IR HE B &b
B ,4 °C 3000 r/min £5.0 10 min (B 0242 9.5 em) ,
LS /%€ 5, —80 ‘CORAF, FHF ELISA B .
PR WS BT A /N BR B Bk B RAB 0, ARREA A7 . R
FHRENLE LA e B 3 UM, B kb Jz 4t ik
FZRE 2 em x2 em 43 M 200, G I ARATAE B SO A
o, REE R B RSV T HE e ta | s
HALRYRI , PRAFAE IR A D Y B2 R ZH 2L T e o¢
FEREI | SEET A2 f PCR A .
1.6 MERIGAFE Ty ik
1.6.1 PBRALE D R M L HIEAR
WL /N UG R X RS O, IR AT P s AR
SR AR EARE IR B ISR
BRI E , 50%< Pk & 180 FL b7 J 4w L <
100%; . il X A Rw /NI E , KR TH
UG B TR <50%; 25: FRRTCt R A sl
K.
1.6.2 HEF &R DR LMBRLEFEHRENH
Hol NP R KA, AR R E
P 10 min, )G ALY 1 min, A LB
BREERK , 7 IR BRI i A I B o Dl A
WLEE AR UKL o3 A AR AR T R TP 4 11 SR
A A SR A AR S it 3 41, R
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ML RO)ZE 12 VA EA BERIF 2450, R FR A0
K2 13~12 47 BOEIT 15, TR 4001 K&
PR 173 BA0 R 0. 57, 76 J 52 40 g K ik
JETEBAEIT05
1.6.3 Sz s i s R R8P CD3'
CD8' Tampe &k /N IALY) s, 3%H,0,
FIREA, KGR, bURBE . mA—dt (1:
500) 4 CH¢E LR, PBS WP, A 40 (1:300)
FIRTFIEE 1 h, PBS Wik, 10 minx3¥K, DABIA
W, ARG, Hiyo Bk B3
BT, FH Image J 2 UG 2 AT 40140 2 ~F- 340 002 BE B
Bih CD3", CD8 THNfiI XL,
1.6.4  F & %k FAAm 0 R kAR 4842 P PD-1 &
% YR BETHEREZ PR T (10 mmol/L A7
FR4M, 0.05% 3, pH 6.0), 110 CHIF S5 min JE
TIPS . PBS-TUER 3G, 1%BSA =i
30 min, fI—HLPD-1(1:200), 4 CHFF % . PBST
PEUE 3K, B S mine MHT (1 :200), 37 CHF
A 30 min, PBSTPEMA 3K, K5 min, DAPIK 4
MRk )E , FPOOEERKE FRE R, 2908 B
TWLEE . HARE . BEIKIE A Image J 2 S 23 B 4K
AN BH A DA B R PD-1 3R35
1.6.5 B Z % PCR#& A s R & #4122 PD-LI
mRNA #£i& D Trizol 7843 Z4 M /N 4040, %
KT B4R U IR ZH 2L RNA L 22 AR 406 B 3
0 RINA B i e B2 S 4l 3, LA RNA A AR 3l 2% s
A cDNA, FPCRAGHAT RN, ¥4 5% wiAs
P95 °C30s, #EFR1K; 95°C5s, 60°C30s, 1§
407 95°C15s, 60 °C60s, 95°Cl5s, FHH1
Wo R 2% XF PCR &5 BT8G50 519
FE 8 B RUR A A R A Fl A 8, B-Actin: |
5l (5" —3") J¥ % H GGCTGTATTCCCCTC-
CATCG, FWsl¥ (5'—3') J¥35H CCAGTTGG-
TAACAATGCCATGT, 5I¥1HK #4149 bp; PD-L1:
LWESI (5'—3") J¥51k GCTCCAAAGGACTTG-
TACGTG, FUisl¥ (5 —3") J¥ %1k TGATCT-
GAAGGGCAGCATTTC, 5I#HKJE N 238 bp.
1.6.6 ELISA kA& &40 R fo i ¥ SOD, TNF-a,
TYRA % A4U/NRINEHE ELISA i &5 Btk r
PeAE, RN T SOD, TNF-a, TYRAYS i,
1.7 %itsriE

K HI SPSS 27. 0 B TR A B, A7 6 IF
Bor AR SO B B bR 22 () 0K, O
25 B Z M WBCR TR R Ty 22530, W LL A%
K LSD K54, 7 2285535 Z2 4 W] L Welch's

K56, PR ELAE R Games-Howell K 56 o 25734
BITFE R [(M(P,, Py ] Fn, i ] Kruskal
Wallis 22 FEASBRRIRS S0 64720 18] e g o THEC8 kil
ks, P<0.05 K 2ESA5i7m L.

2 H#R

2.1 B2a0 KRR R SR O

2% P 2H A DX R kS B A Y K SR, TC
WA FIBE, RIRIZ /N B A DX I R 5 B AR A
FIICERFA, A0 IR R o 2 A X A it
HELR AR AR FA, M RABUNI R G
R A B NI R R A o 254N BB 0 O A
BT GEERiA S 4054880 . R 1R, 550
A, BRI/ RS XS I B,
B RREAL (P<0.05). SHAI4 A, &
PP HICR R 2 3 DXl B A R A 2 BB
0 PR I/ IN R 2 A DX R o /N TR R &R &
W, MR FEIE (P<0.05). S50 BAE
ANFER AT AR, A T R P RACOR R 2 s A DXl Bz 4t
PR TH AT K, K R 275 (P<<0.05) .

1 SYUNE AR

Table I Comparison of skin lesions among mice in each group

wm B P oz fiR/A

A UL 73 5= S5 2 S 2 (%)
=k 6 6 0 0 0 6 (100)
REAIZ 6 0 1 1 4 1(16.7)
WERAFHEA 6 4 1 1 0 5(83.3)
R ARUNNEE 6 2 2 1 0 4 (66.7)

2.2 A RERALR L E B LR
BI17R, 28 2 /DN BRSSO 580 240 it K2 A %
LA RER, BT RAMIRIE, FkMEASE
TER NI FE & o BRI /N BB D36 1z P B 0 2R ks
W SRR, ] L A A R o 2R R Sk R B
HLH AR ER AR, B s A B K R A I ik
WD o P ORI A A 3R B PN R R R
P & NS & I i B R I A S
o T A R (0 R BURL A AT DL L, B K
IhEEATE G, B IRIRACRIEE R . ERH
/NI 20 36 R P9 P8 60 3R B0 B A ik &2, (BAL
ASCEE A )23 PN 5 5 20 S 1440 e o 3000 R €0 25 0
L, HREADZESR, MRZWIN, HEREKM,
ERE R ERAWRE . FR2n, SEHAK
B, AT ZH 3 Ky 1 A ) L 240 i DA e 2 Ry B Jd 0
B (P<0.05), ERZNEERANMIRE, B2 715
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BRI D SRR L, Wi R B O A
AN )Z . BRI X BB R AR PRI L (P<
0.05), HEKMEARNK, B RNRIRER T
IEH ;s R A BUNA AR Z N LR R
PRI Z (P<0.05), B#ERRERRD. S50
R EHUNA A FORL, Q07 R A ORI 2 R
JUZE SR AN R BB O RIS Z (P<0. 05).

IR EHCR A A E R A UM A
T P B B Sk 18 705 S A0 A 22 b T G 00 M ) 2R €0 38 R 5
EARUN TP FNOEEY 4 (N IOES G 1 T
B S4/NREAE AP (HESEE, x100)
Figure 1 Pathological morphology of skin lesions in mice
in each group (HE staining, X100)

Tetele

ZHA BRI

e

2.3 B4R A MR P CD3. CDS'T 28 itk ik
Yo dx

BI27%, 25 A /IS BRURZ TR 4 U i 40 ik DA e L
F 6] 5 b L/ AR L CD3T . CDS T iz,
RIZH DL KRR YL CD3' . CDS T 4RIy, fnis 2
FACR ) i 4 WL D A e CD3' . CD8'T 4 il 3=
e, 0 PR /N R ALK AR Y CD3Y
CD8' THIMEIRIE, F2/n, AR, BRI
NS CD3 . CDS T E R £ (P<
0.05); SR, WMEBABCOL. MilEYd
K41 CD3", CDS T4 F ks> (P<<0.05);
SinE R AU R i, E R s R A
FeZH4 CD3", CDS8' T 4 ik /> (P<<0. 05) .
2.4 BLA REARLLLP PD-1 &k bix

K37, =5 /DU IRA G WL i (0, 2¢
Jt (PD-1) ik, FRI W/ DRELEEZE (PD-1)
Ik, W R ORI ALK R A U
(PD-1) FRik, &R HEUNI A WD R E
Pt (PD-1) Fik, F£2/R, SEAAE, #HiA
/N B 41 2P PD-1 3R> (P<<0.05); 5
BORUZH AL, W R EHCR . /N i ZH 2
PD-1 K3 im (P<<0.05); 5B A 8uvhF
A LA, G R RO 2 R i 4H 2L b PD-1
FEHE N (P<<0.05).

 mEBAK
AR 4

Pl il

. ;."'\ .' /
R EE mERA
Pl eil N ili=¢:|

e EHHE/R A CD3Y . CD8' T 240 e i i 4 i 5 0 B () Jo v i) e 3k
B2 &4/NEEHALICD3 . CDS TAIMZEE (FEdifhi:)

Figure 2 Expression of CD3" and CD8" T cells in skin lesion tissue of mice in each group (immunohistochemistry method )
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(x100)
100pum

A R
S KRR AN R

. PD-1, FEFPMESET 241,
B3 HH/NRBEAL P PD-1 335 (Rdotik)

Figure 3 PD-1 expression in skin lesion tissues of mice in each group (immunofluorescence method )

2.5 &Ad R R AR P PD-L1 mRNA £ i b4k FIHCR 41 TYR & & 2 JH &, SOD Al TNF-a
F2n, A, BRI B FRE TR (P<0.05).

H1PD-L1 mRNA k> (P<0.05); SR H 3 itip

B, WEREECR . /N4 PD-L1 mRNA ik e N e

i (P<0.05); SWEBEAB/AREA i, W I AT (SR AN | Yedkaey

RERFTHOCR AL PD-L1 RS (P<0.05). %\ié%mﬁn/%%mf(ﬁﬁ%ﬁ%\%%

2.6 &R fF TYR, SOD, TNF-a A& ik HIPEIRD) . A O TR D) | iy

R3w, a4, BAAVNIIE TYR M. gEEED AN EAR (AREEBHEA)
T MR, SOD MITNF-a & it & TR (P< g AR A X AR AR, T G TR
0.05); GHIRIA IR, R EHoe . MR W) H8 L KU T Rk, SR A,
TYR KV 2 E b, SOD Fl TNF-o 7 B3 T PKEEFERA” s CRFE2EETT) FARRIHA “ERT”
(P<0.05); SN BU/NRIEE 4L R, N7 e %, B IR R SRR IEZ ], SR,

K2 BH/NE SRR A Z TRy, CD3*. CD8" . PD-133A5 M PD-L1 mRNA &3k Hh#%

Table 2 Comparison of melanin granule scores, CD3", CD8", PD-I expression and PD-L1 mRNA expression in skin lesion tissue of

mice in each group (x+s)
215 LA AT IR 53 CD3"/% CD8"/% PD-1/% PD-L1 mRNA/2 %4
25 HA 3 3. 000. 00 4.34+0. 57 4.06+0. 35 5.25+0.72 1. 00+0. 00
EEE] 3 0. 50+0. 45" 24.61+1. 03" 19. 70+0. 64* 1. 34+0. 29" 0. 05+0. 02"
MR ABCRHREA 3 1. 67+0. 52" 10. 34+0. 72" 13. 98+0. 61" 4.33+0. 82" 9 0. 52+0. 09" '
mEBEAEUNEd 3 0.92+0. 67" 18. 41x0. 70" 16. 71=0. 99" 3.69+1. 03" 0. 1620. 04"

. PD-1, BEFMESETZ4K1; PD-LI, 40MIRFIESET- B4 1,
) SEAAE, P<0.05; b) SHEMAHK, P<0.05; ¢ SWMERBRABUMIEALE, P<0.05,

K3  HH/PNEUMTETYR, SOD. TNF-a &2 [L#E

Table 3 Comparison of serum TYR, SOD, and TNF-« contents of mice in each group (/ug-ml™, x+s)
215 TR SOD TYR TNF-a
EEE 6 190. 56+14. 93 30. 83+2. 38 111. 19+1. 92
FRALEH 6 242.42+11. 07 21.98+2. 61" 133. 64+6. 69"
IR RO 6 210.39+14. 48" 26. 60+2. 81" 119. 15+6. 17"
IR BN L 6 222.56+19. 53" 24.72+4. 26" 126. 92+3. 60"

. SOD, MBEYELEE; TYR, BE&EMREE; TNF-o, FPRIRFEREF o
) A4, P<0.05; b) SHEMAHK, P<0.05; ¢ SWERBRABUMIELALRE, P<0.05,
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Ty o Al 0L XU 2 21 3 S0 AN 1R
WX FEIMEBORHZE . (PSR hik—2
P BRI NTERZE D CIFEARE, KERE
HRACTRMG K 3" 1, A SCRRIRAE #h 25 I BRI AR
R U ZR L, FUBRIE AL R I BRI
P A REITFE . AR PO B REERR I AMITE 2
BY, PR xEm, ek 2 RZ RGO
WY, o LRI E R W B R 25 AT
B, BRSO 2 KR, SOATIE AL XL, il
B R B BA PR R, AT
AL AR AN T, WA T, it
PrEAL R B B R ER "5 FS R
AR L2, B Is /D K 43 BB A7 CD8 T itk 2 41 M 12
e, fRiEREEAMMEH, ST, NS
P LAY R AT AR TP VR 175 2R s T I i
B, BBHK,; 5. EREATERREEREZ
1, Rl 2 K R i e s 5 AR EA KRR Y
k. #5290 EA LRI I . BRIZTEH #has AT
B2, AR AR, MREBATCR. NHEA A
B B A g, e R AR I, Aok
BT T A M )2 e S 20 LA S B A S L 4 v DL
Z BAORITORL, AR Rz oA WL 0 e, B
ZITIRYT VA BT BT

FE VR BE X, Bk 2 6 3R 40 i ke 2k 1) ()
Bf, 0% % fF bl 25 CDS™T Ik [ 4 j % 3 1
CDS'T 41 g Ty 68 JU #F J2& 375 A& 8 Wiy 8 22
PR =0l 1 CDSTT 40 ) B2 ki B8 2 AR
I7 TR . ARSEIG v, BIRIA /N U F Ak J kAR
1, 98 2L 78 3 R R 9 ] L 240 B £ 3R AR B
B, K4 eD3 . CDS' T KL B ETE,
[ AFA CD8T 4 A 5316 4 AH OC 20 Jfd Kl TNF- 1
TR, TYR &R, SOD &, 5
fik 22 CD8T 4 A S M 1R ) B 3 40 1k
PURTYR, ZrMASAE R S B B A 19 28 68 3R 20 i
AT, R ABERLE —3, RAAR LA
B . TNF-a FT LG RSB AR ANMEIH T, BRAILE
BEAER, FEABEKNEEARBL ™, TYR
e Z A AT R T ORI VERT, R MR S
HORO R AR RepER 2, FE, BaRAED
5k S AP E TR TEREAL, T LU I SOD i
PE PO AN R ORI A R R
Widh %, [FIAF R RAL4Ud ) CD3" . CD8' T 4 fifl 4%
R TR, M TYR & & EFE, SoD
FITNF-o & 0 0 2 R, FRBHA Ty ] G238 1 4 i

CD8"T 4 Jfd 7 f £ b i 32 10 R, B Ik CD3™
CD8 THiffu ik G, W/ H 528 AR s fbdr )
TYR, FEARHAEH T TNF-o [ 5000, MU0 B 451
bR R AT, B ThUEATEYE, RN
PEFE R SOD,  MIEYT FHEX .

CD8T 1Y 2k B2 I 5 e A A5 13 PD-1 1Y 2R 1%
UM 7, W Y KB, PD-1AE TG AL T 40
FEIH ) — B0 G M Z A, A 5 L ECAR PD-L1 45
G, Ik i iy S ge A -5 R 6 R Y T 4 A 3
BE . MR T i S A EE D RE . 4D PD-1 A B
KRl T bR+ 2 AR ™ A
PD-1/PD-LU& S S E N U XIE TS, PD-L1
il B P A e S S I kY M T 40 B R e D
CD8" T 4 g ke 33 7 1 s XN BRI L3R B 2K o AR S50
i, BREIZH PD-1, PD-LI1 A A (41 B 3
NBE, ULRH PD-1/PD-L1 {55l B i e 0, HLHAE
P XU #6540 CD8' T 240 B %) S5 1% Ak b o] fig ki 21 171
WA PPERT s FHAE R oK . /Nl s a] LAY
T g XS B 1 4L i PD-1 & PD-L1 () 3Rk
2 W0 R FECAT RE AT RO XU B4k PD-1/
PD-L1 f e s i, AT/ CD8'T 40 il (4 1o
FEWOE, H IR SRR,

ZE LR, QN R R A RO S LN B
KRB R O, AR LG AT AR5 00 AU
L PD-1/PD-L1 5 53@ %, #h] CD8"T 41 g i1
B 53, T SOD, TNF-a, TYR 4 K F1 5
i, MR T A5 0 B e o) 28 60 22 4 i
PIREIAAT G o AR SEER IR FAAE — LR - LS A B[]
WL, FEA TR /D, 8 A H Al OGP R R
WAELUS W5 rhatk— 20 Ak
SN
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Effect of Ruyi Heibai Power (135 % %) on PD-1/PD-L1 Signaling Pathway in Skin Lesion Tissue of Vitiligo

Model Mice

WU Yunsha', ZHANG Xingxing’, WANG Haidan’,

WU Ling’, ZHANG Ruijuan’, JIN YU’

1. Affiliated Hospital of Nanjing University of Chinese Medicine , Nanjing, 210029 ; 2. Jiangsu Provincial Hospital of Traditional

Chinese Medicine

ABSTRACT Objective To investigate the possible mechanism of Ruyi Heibai Power (17 %11, RHP) in the
treatment of vitiligo. Methods Twenty-four C57BL/6 mice were randomly divided into blank group, model group,

high-dose and low-dose RHP groups, with 6 mice in each group. Model group, high- and low-dose RHP groups were
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all applied hydroquinone to establish vitiligo animal model. After modeling, High- and low-dose RHP groups were given
7.02 g/kg and 2. 34 g/kg of RHP by gavage, respectively, while the blank group and model group were intragastrically
given 10ml/kg of normal saline, once a day for 36 days. After administration, the skin lesions were observed with naked
eye, and HE staining was used to observe the melanin content of the skin lesions. Immunohistochemistry was used to
determine the expression of CD3" and CD8" T cells in skin tissue. Immunofluorescence staining was used to measure
the expression of programmed death receptor 1 (PD-1) in the skin lesion tissue. RT-PCR was used to detect pro-
grammed cell death ligand 1 (PD-L1) mRNA expression. ELISA was used to detect serum superoxide dismutase
(SOD) , tumor necrosis factor (TNF-a) , and tyrosinase (TYR) levels. Results Compared to those in the blank
group, the skin of the mice in the model group was pale, and the melanin content was significantly reduced under the
microscope after HE staining; the rate of excellent and good skin lesions decreased, and the melanin granules in the cells
around the epidermis and hair follicles decreased significantly; the expression of CD3" and CD8'T cells in skin tissue
increased significantly, and the expressions of PD-L1 mRNA and PD-1 decreased; the content of TYR decreased, while
the content of SOD and TNF-a increased (P<<0.05). Compared to those in the model group, the skin color of high-
and low-dose RHP groups were deepened, and the melanin content increased; the rate of excellent and good skin le-
sions increased, as well as the melanin granules in the spinous cell layer, basal cells and hair follicles; the expres-
sion of CD3"and CD8"T cells in the skin lesions decreased, while PD-LL1 mRNA and PD-1 expression increased; the
content of TYR increased, while the content of SOD and TNF-« decreased (P<<0.05). Compared to the low-dose
RHP group, the high-dose group had a larger pigment recovery area in the modeling area, an increased rate of excel-
lent and good skin lesions, an increase in spinous cell layer, basal cells, and hair follicle melanin granules, a decrease
in CD3" and CD8" T cells expression, an increase in the expression of PD-LL1 mRNA and PD-1, an elevated TYR con-
tent, and decreased SOD and TNF-a contents (P<<0.05). Conclusion RHP can increase skin melanin content of
vitiligo mice. The mechanism of action may be related to activating the PD-1/PD-L1 signaling pathway, and then
reducing the destruction of melanocytes by T cell-mediated autoimmunity.
Keywords vitiligo; melanin; Ruyi Heibai Powder (#1735 21 #) ; programmed death receptor 1; programmed death
ligand 1; T cells
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