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[(HWE] B wWIERTELEMA S RMM (RRMS) ZMHEERMEEZW hEFHIE, FiE
JUPE 22 B RRMS 2% ff 20 % 2 27 41 4F 5 RRMS 20, VA B 48 35 4 26 )tk e & B 4 AF S #k A28, JF34% RRMS 22
BHEPHES AR REBAER B R RAGERNRA, REFAZRFEBRSELE, RAY REEER (EDSS)
WA EEAZARBPGEIL, AR ES T IS EASN LKA FANE LTS (NL), TEERF
PR AR L (SPD-1) . TR AP R TEAR L (sPD-LI) AF, 5K A Spearman i *F RRMS & 4 o 7%
NfL. sPD-1. sPD-LI K-F 2 ayAaxtt & L 5wz, AAFRE . EDSS# oy aimx st odr. R
RRMS 21 % % fn % NfL. sPD-1. sPD-L1KF 2% & FH-EL (P<0.053 P<0.01); K EEAIELLEEH
HNL. sPD-1, sPD-L1AK-F3) & F 0 RAERAES (P<0.053 P<0.01), RRMS 4% 4 f i NL K
F5sPD-1, sPD-LIRF¥HZEHE (P<0.01), sPD-1/K-F5sPD-L1K-F 2 EA% (P<0.001); RRMS4L
B i sPD-1 K- FE5 XA R EEMX (P=0.030). &it RRMSZ MH % & o iF NfL, sPD-1. sPD-LI
RHSAE, BRERAEEFEEEFBRIEEEASRALAYVIE, 427 RRMS KR EMAAEE A THA L
FA T E Y S I R S Ay 2 B4
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A mPD-L1 454, 7 BHKF mPD-1/mPD-L1 % 2 411 il
T, DTG T 40 0 T A R DG i 49
JR M UL, ARG A L R R
Oy TS 3 (SIMOA) & 5 AG: I i A A6
RRMS 3 a4 175 NfL. sPD-1. sPD-LI f{J7K
o, IR HrH S RRMS B IR HGE R AHCPE, LU
25 5 455 R G i A RE Ff1 B ) B RRMS ' i Vi 44
UE 9 I3 A R AE o A ST o A s P R 2 R 2E AR
HITERCHZ A (HEHES . 2021DZMEC-
039-02)

1 ##
1.1 AR %

[ Joi P BE B A 5t rp R 2 KA AR L B B 2 R
Wi fb L1112 2018 4% 5 H % 2021 47 H 2R 11 27
] RRMS £ E  RRMS 4, e B[] if 30148 B2 10 5
RRMS S FIE . 30 R A % DG e 179 e il 7 2 26

PIVE R 2 .
1.2 # Wik
RRMS Pi EEiZ2Witnifii 2 B8 (£ & PERE L2 W

BT TP EL F IR (2018 7)) " HIE
1.3 AR

RRMSH41: fF& Lk EiZWibriE, 4 FHhm
SEfRIN Y AR 18~65 %, MEBIARKR, JEEE <30
A5 SRIMAT 1A PJCR PR . sl . g
B TEIRIT 25 Ko 25 55 SR 1 JRI AT C M . Ik
W tBEE2M AR, R edigken
PR B AR E A

AR . AFI 18~65% , PERIAMR; BEAETCHE
R MR 24 s G VR R A, AR s SR 1)
RGO . s iR ES HLUGE; &
B R
1.4 HekArk

HITEE L L B REN A S H A A Ay
IR ;A I e S ™ B e D g it
B s AAk T 1% S AL etk i 8 35 BT
e dE . A0PE . ER A ARGy AT ORI s 7L
s RARERCA RN, LRI E NN ARESSM
S AT AT LA DL
2 Hik
2.1 MERIOH RS

FEMMAZIRF AL FEE (MR, 4ER),
KA RRMS H B H IR B AR E R AR H I . &
PEUREL OB IR K s 1) SR I B a5 A9 & VR B |

FER Y RIS (EDSS) " AL B M 2T
e iE oL, Y ChEWERRE Wki2yrem -
BRI UEFRR S ) 1 TR AR AR ERS RRMS 4135 50
B R N A 20 B2 B R AR VR IR
2.2 fiFENfL, sPD-1. sPD-L1K-F#a

P 2H A2 1808 1 s At G Dk 1l 3 ml, S
4 °C, 3000 r/min Z.0> 10 min (B.02F45:12.5 cm) ,
I IR T80 CUKAR#- Ao W NfL. sPD-1,
sPD-L1 Kl & (5254300 101457 . 102929,
102648, Quanterixé\\ﬁj ), ] simoa HD-1 =
PO F A I M AT AL (Quanterix 23 7)) K I 7
NfL. sPD-1. sPD-L17K¥,
2.3 %itFiiE

K JH SPSS 21. 0. GraphPad Prism 8. JMP 13.0
BAFHATEI 2= 0T . AR OB AR RS
oy A ECEE, SRR B (A i) (M (P,
P | FFon, WAL R H Mann-Whitney U £
5o THECROR DURUBORT E 43 HE A, SR Fisher's
KBS . >R ] Spearman 7 X IfiL ¥ NfL. sPD-1 .
sPD-L1 7K-EZ A ARG, DAL EFebr S5 |
BAEWEL . EDSS P4 AR AT /0. DA P<
0.05 AERAGIEE X,
3 &R

3.1 BAZRE—MEAA LR

RRMS A 1 5 761, 2204, P4 45.1
(32.5, 52.0) %, F¥mfEse.4 (12.9, 140.7)
ANH, EEFERE2.0 (1.0, 4.0) K; A 24
B & AT T EDSS ¥4y, F# EDSS ¥F 4 1.5
(1.0, 2.0) 4. fERATYH 8K, L1841, FI
RN 36.5 (24.0, 47.3) %, P42 EH M
i, RSB GEIFE XL (P =0.766,
P=0.159), HAnl bt

F 175, RRMS B i GRS 20 9 i)
B i AW AU 4 18 5], 7 I 4 AR T O A A
AEWY . ORAR . BAE B EDSS A b 2 R T
it L (P>0.05),
3.2 BMgiXHfiF NIL, sPD-1, sPD-L1/K-F b4

278, RRMSALEA I NIL, sPD-1, sPD-L1
K 2 T4 (P<0.058{P<<0.01). #
378, BRI 4 A E I3 NfL, sPD-1. sPD-L1
P 2w T R IE A S (P<<0. 05 5%
P<0.01),
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3.3 RRMS & # £ i# NfL. sPD-1. sPD-L1 K-F =
B R E 5 mAE., RAEKRE . EDSS+E 548 % M 45T

R

#2478, RRMSZH H & 7 NfL /K5 sPD-1 .

sPD-L1 K FH R IEAMHK (P<0.001), sPD-17K

5 sPD-L1 K F 2 IEA X (P<0.001) . &S558,
RRMS & [fiL 3 sPD-1 7K 5 & AF U8 & 1 A1 ¢
(P=0.030), IfiL# NfL, sPD-1, sPD-L1 /K> 5%%
2. EDSSIT4rTCH AR XCHE (P>0.05). fAAHKE
P28 BEAR AR A AH DG T BN T DL 1,

R REMAZ AL S R IR T 2H R R PRI 8 — POk AR

il HER (Z0) RIS Yt RAEREL EDSS P-4
1l (%) 1%, M (P,, P)) 1, M (P, P W, M (P, P) 157, M (P, P,)
B HR IR 7 2H 8(88.9)[9] 48.2(32.2,52.6)[9] 131.9(66. 1,145.0)[9] 4.0(2.0,6.0)[9] 1.5(1.0,3.5)[8]
B AR HGIET A 12(66.7)[ 18] 44.7(33.3,50.4)[ 18] 31.4(7.2,127.2)[18]  2.0(1.0,3.0)[18] 1.5(1.0,2.0)[16]
P 0.363 0.930 0. 085 0. 089 0.876

IE: EDSS, §skpcidsl; [1 WouAEL.

R2 R L KRR LR A D) H G FME R A2 3 L NEL. sPD-1. sPD-L1/KFE A [pg/ml, M (P,, P.) |

2H 5 1% NfL sPD-1 sPD-L1
RRMS 21 27 13.3 (6.7, 19.9) 115.7 (86.6, 163.7) 56.4 (12.9, 140.7)
fat e 26 5.7 (4.5, 7.5) 34.4 (23.3, 143.6) 35.7 (32.8, 38.6)
P{A <0. 001 0.010 0.008

: RRMS, HERZEMME LML, NL, WELRaEE 1 ; sPD-1, AP HEIET 2K 1; sPD-L1, Al ERRERFHATmA 1,

R3 EREMAZ R AL R IR ZH A0 R AR PGIE ME2H A7 0L NIL. sPD-1. sPD-L1 K- He

[pg/ml, M (P, P,) ]

25 i sPD-1 sPD-L1
B R R AVGIIE Y 20 9 30.8 (19.1, 38.3) 172.5 (140.2, 184.1) 43.7 (41.2, 48.6)
" A VR AIE S AL 18 10.2 (5.6, 13.8) 106.7 (76.6, 135.0) 38.9 (35.1, 40.1)

PfH

0. 001

0.027 0.041

TE: NIL, fHEZEEEE; sPD-1, FIEARIFHESETZ 4K 15 sPD-L1, WIERIFRFIESET- R 1.

R4 R Z R PERIAL 01 855 1075 NIL

sPD-1., sPD-L1 /K32 [RIAH S A2 S

TE _— NIL sPD-1 sPD-L1

R P1H R P1H R P1H
NIL 27 — 0. 4237 <0. 001 0.3370 <0. 001
sPD-1 27 0. 4237 <0. 001 — — 0. 3431 <0. 001
sPD-L1 27 0. 3370 <0. 001 0.3431 <0. 001 — —

e NfL, P25 A sPD-1, AT HEAET 32K 1; sPD-L1, Rl HAET HlfA 1,

x5 HEREMMWEZREMRECEM G MG NIL, sPD-1. sPD-L1ACF-59# . BIEREL. EDSSPF4 MAH M 31 4s

e a5 1% M — e
R PE R PE R P1H
T RRMS 4] 27 0. 0028 0. 696 0. 0011 0. 647 0.0168 0. 240
5 ki 1R IR I 2H 9 0. 1072 0.433 0. 1748 0.356 0.0303 0. 460
' i AR N AR S 2 18 0. 0058 0.570 0.0010 0. 829 0.0159 0.505
RAEAL RRMS 4 27 0. 0572 0. 094 0. 0969 0.030 0.0755 0.102
5 HE VAR T 41 9 0.0183 0.729 0. 1212 0. 359 0.1574 0.290
B K R BRI 21 18 0. 0695 0. 866 0. 0484 0. 447 0. 0210 0.223
EDSSiT4y RRMS 4] 24 0.0143 0.572 0. 0843 0.314 <0. 0001 0. 190
BF K B ARAIE I 21 8 0.0177 0.816 0. 0024 0.476 0. 1004 0. 682
B K R BRI 21 16 0. 0002 0. 199 0. 1556 0.288 0.0114 0.078

H: RRMS, EREMBZEEE; EDSS, §RIRERER; NL, MEZRBEEEN; sPD-1, BRI PIEIET 22/ 1; sPD-L1, WA

FEFFYESETCAR 1
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AR ABAE A RRMS J L 72 rp 7 22 A B0 [
£, WZERRMS LRI AR . REAERFSIR LI,
M Z A & RRMS e & & AE . i SEAS A i 22 A
R IR EE 2= B AT, BRI R R E S it
JETE AR S RAE VI OC, I 8URaa ™
HOFCEZ (7L TR

NfL & 14 B 28 e il 2 v [R) 2F 4 1 5 S 1 43
HE, BTN RN EE NS, YRIESR
P ph 28 R GUEEY AU R B T, NEL R B
T 0 VR A A7 A A I B B I, S R I
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e 2> o, MS HCE AN A i B g0
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ARG R R, RRMS B MLE sPD-1. sPD-LI
KOV T R, R G R I
sPD-1. sPD-L1 /K- T8 g AR G B & . MG
PEOM T4 B @7, RRMS % sPD-1 7K F 5 sPD-L1
KPR IEAE, &R P 7E RRMS fuie KA % U
55 sPD-1., sPD-L1 /K-35 NfL/KF S IEAHE,
H sPD-1 K5 A AER B TEA G, Uil RRMS &
TG ANIG R & FT g5 sPD-1. sPD-L1 F+iH
B T G AL A G AE S A G

Zi L prik, ARWFGEIE A I I3 NL . sPD-1,
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RRMS ' HE 13 #AGIE 28 5 0] BB A7 76 50 B 8 1Y) S0 R
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B —E Xt Ja S K 43 50 T899 14 & A9
FNZE i )R 45 B 2 RRMS H g LTS REAS, — 5 i Wi
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Correlation between Serum NfL., sPD-1, sPD-L1 and the Syndrome of Kidney Deficiency and Damp-

heat in Relapsing-remitting Multiple Sclerosis Patients during the Remission Period
LIU Jia'?, KONG Lingbo'?, JIA Zhen’, YANG Qi', ZHANG Jingze', ZHANG Chi'*, LI Bin’, CAO Yuanbo’,

SUGIMOTO KAZUO'?, GAO Ying'"?

1. Dongzhimen Hospital, Beijing University of Chinese Medicine,

Beijing, 100700; 2. Institute for Brain Disorders, Beijing

University of Chinese Medicine; 3. The Second Hospital of Hebei Medical University

ABSTRACT Objective To preliminarily investigate the serological characteristics of relapsing-remitting multiple
sclerosis (RRMS) patients with kidney deficiency and damp-heat syndrome during the remission period. Methods
Twenty-seven patients with RRMS during the remission period were retrospectively included as the RRMS group,
while 26 healthy volunteers of the same time period were recruited as the healthy group. The patients in the RRMS
group were further divided into two subgroups according to whether there was damp-heat or not. The clinical data of all

subjects was collected, and the expanded disability status scale (EDSS) was used to evaluate the neurological impair-
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ment. Single molecule array (Simoa) technology was used to detect the serum levels of neurofilament light chain
(NfL) , soluble programmed cell death protein 1 (sPD-1), and soluble programmed death-ligand 1 (sPD-L1). Spear-
man method was taken to analyze the correlation between serum NfL, sPD-1, and sPD-L1 levels in RRMS patients,
and their correlations with course of disease, attack times, and EDSS score. Results The serum levels of NfL., sPD-1
and sPD-L1 were significantly higher in the RRMS group than in the healthy group (P<<0.05 or P<<0.01), and were
higher in the kidney deficiency and damp-heat subgroup than in the non-damp-heat syndrome subgroup (P<<0. 05 or
P<<0.01). In patients with RRMS, serum NfL level was positively correlated to sPD-1 and sPD-L1 levels (P<<
0.01), and sPD-1 level was positively correlated to sPD-L1 level (P<<0.001) ; serum sPD-1 level was positively cor-
related to attack times (P = 0.030). Conclusion Serum levels of NfL., sPD-1, and sPD-L1 in patients with RRMS
significantly increase during the remission period, and more changes are found if there is kidney deficiency and damp-
heat syndrome than non-damp-heat syndrome, suggesting that RRMS patients with kidney deficiency and damp-heat
syndrome may be related to more serious immune inflammation and nerve damage.
Keywords multiple sclerosis; kidney deficiency and damp heat syndrome ; relapsing-remitting type; remission
period ; neurofilament light chain; soluble programmed death receptor 1; soluble programmed death ligand 1
(ki HIB: 2022 -05 =305 &R HIB: 2022 -09 -30)
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