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[ Abstract] Objective To investigate the regulatory effects and mechanism of Nocardia
rubra cell wall skeleton (Nr-CWS) on the biological function of human neutrophils. Methods The
experimental research method was used. Fifteen healthy adult volunteers (7 males and 8 females,
aged 24 to 45 years) were recruited from Suzhou Physical Examination Center for physical
examination from May to October 2022, the peripheral venous blood was collected, and neutrophils
were extracted by immunomagnetic bead sorting. The cells were divided into normal control group
without any treatment, Nr-CWS alone group treated with Nr-CWS of final mass concentration
60 ng/mL alone, endotoxin/lipopolysaccharide (LPS) alone group stimulated with LPS of final mass
concentration 1 pg/mkL alone, and LPS+Nr-CWS group stimulated with LPS first and then treated
with Nr-CWS as before. After 1 h of culture, the chemotaxis distance, chemotactic cell percentage,
chemotactic index, maximum chemotactic speed, and chemotactic function score of neutrophils
were detected using the modified agarose chemotactic model; the proportion and fluorescence
intensity of phagocytosis cells, the level of reactive oxygen species (ROS), the protein expression
levels of granular protein CD35, CD66b, and CD63, and the concentrations of inflammatory cytokines
of interleukin 2 (IL-2), IL-4, IL-6, IL-10, IL-17A, tumor necrosis factor alpha (TNF- a), and
interferon-y in cell culture supernatant were detected by flow cytometry. The number of samples in
each group in the above experiments was 15. Data were statistically analyzed with analysis of
variance for factorial design and independent sample t test. Results After 1 h of culture, the
chemotactic function score of cells in normal control group, Nr-CWS alone group, LPS alone group,
and LPS+Nr-CWS group were 15.0, 14.5£0.5, 1.5£0.5, 12.0£1.5, respectively. Compared with those in
normal control group, the chemotaxis distance, chemotactic cell percentage, chemotactic index,
maximum chemotactic speed, and chemotactic function score of cells were significantly decreased in
LPS alone group and LPS+Nr-CWS group (with ¢t values of 18.36, 18.88, 54.28, 18.36, 46.77, 10.58,
14.74, 6.84, 10.58, and 4.24, respectively, P<0.05); compared with those in LPS alone group, the five
chemotactic function indexes as above in LPS+Nr-CWS group were significantly increased (with ¢
values of 11.47, 14.65, 11.62, 11.47, and 13.75, respectively, P<0.05). After 1 h of culture, compared
with those in normal control group, the proportion and fluorescence intensity of phagocytosis cells
were significantly increased in Nr-CWS alone group (with t values of 6.86 and 6.73, respectively, P<
0.05), and the above two indexes were significantly decreased in LPS alone group (with t values of
7.35 and 22.72, respectively, P<0.05) and LPS+Nr-CWS group (with t values of 21.37 and 13.10,
respectively, P<0.05). After 1 h of culture, compared with that in normal control group, the level of
ROS of cells in LPS alone group was significantly increased (t=6.64, P<0.05); compared with that in
LPS alone group, the level of ROS of cells in LPS+Nr-CWS group was significantly decreased (t=5.46,
P<0.05). After 1 h of culture, compared with those in normal control group, the protein expressions
of CD35, CD66b, and CD63 of cells were significantly increased in LPS alone group and LPS+Nr-CWS
group (with t values of 16.75, 17.45, 10.82, 5.70, 19.35, and 15.37, respectively, P<0.05); compared
with those in LPS alone group, the protein expressions of CD35, CD66b, and CD63 of cells were
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significantly decreased in LPS+Nr-CWS group (with t values of 4.92, 5.72, and 3.18, respectively, P<
0.05). After 1 h of culture, compared with those in normal control group, the concentrations of IL-2,
IL-4, IL-6, IL-10, IL-17A, TNF- a, and interferon-y in cell culture supernatant were significantly
increased in LPS alone group (with t values of 22.10, 9.50, 7.21, 10.22, 24.88, 8.43, and 47.48,
respectively, P<0.05), and the concentrations of IL-6, IL-10, IL-17A, TNF-q, and interferon-y in cell
culture supernatant were significantly increased in LPS+Nr-CWS group (with t values of 4.68, 5.12,
8.02, 5.58, and 7.13, respectively, P<0.05); compared with those in LPS alone group, the
concentrations of IL-2, IL-4, IL-6, IL-10, IL-17A, TNF-q, and interferon-y in cell culture supernatant
were significantly decreased in LPS+Nr-CWS group (with t values of 5.39, 2.83, 5.79, 2.90, 5.87, 4.88,
and 39.64, respectively, P<0.05). Conclusions Nr-CWS can enhance the phagocytosis ability of
neutrophils in normal condition and improve the chemotactic function, ROS level, degranulation
protein level, and inflammatory factor level of human neutrophils in infectious condition. Nr-CWS
can enhance the anti-infection ability of human neutrophils by regulating its biological behavior in
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innate immunity.

[ Key words ] Infection; Phagocytosis; Chemotaxis; Neutrophils; Biological

function; Nocardia rubra cell wall skeleton

Fund program: Key Program of Joint Fund of National Natural Science Foundation of China
(U21A20370); General Program of National Natural Science Foundation of China (82072217,
81772135); Natural Science Foundation of Jiangsu Province of China (BK20201178)

rh PR 20 AR AR S A B S e o
(4 AL (o 50%~70% ) A8 e Ry F5 A
B LR A (AR THBE AN Je R e R g
“WEIRT 2 5IR RN 2R an e AT |
FI B G203 ISP J0RE S5 I HE R . 7RIk 28 72
S RN SE d o ) U S S TTRU W X S el N Tk AN Rk
L2 RELA M P 7 A T AR R 3 DA 24 L R A
FEHAEY IR, JF 5 HAD S 2 40 M DM |, e 4
IRENE TN

21443 S T 40 i BE B 2R (Nocardia rubra cell
wall skeleton, Nr-CWS) J& M\ # >% BH P TR 21 (2345
TR TR A ) A B BE A SR Ry, E I R R
PN ETR (SRR N I Ei 3 e R E i ]
B E LU T8 SRR S AN FL Sk T e B IR IR
Jrs R M, Ne-CWS RENS I 1 H 5 AR Py T
20 0 Wk 0 LR 198K S A0 0 L ) 9 3 e L A
B J28 240 JEL T SR A A W R O, DAtk R BLAAR Y
HRETIRE 4 m NPT YL AR 7, {H Nr-CWS Xf
Hh PR 20 P VR P 9 R B 3 . A BIF S ok
Nr-CWS % 1E i R FUR GRS (LPS JIH0 v AL
AR AT 0, 35535 Ne-CWS X op ks 240 g A 9 2%
T RE A V55 4 FH S HAL I

1 #Apl5AHZE

ARSI 5 25 R o B R R A4 i U5 ] = B =
SEAE PR B A ALvE (LS . K1L906014) | T A5 it B ks
EHEAERMATYZE TANSRE . i sLmsy
Fie R A E e R iR AT o

1.1 FZEG AR IR

Nr-CWS I 307 4 Ji A1 R0 A= Wy il 25 4 IR
Al A B AR KA [ )R 2500 B A R A F
Hank F 5 £ 7% W (HBSS) | PBS, RPMI-1640 17 3%
B BUISHR R W H 25 [ Gibeo 24 ], B 4F LiE 1 A
BV 2% Corning 2\, WML 41 B 4 2K 4 161X 50) &
W [ 5K Stemeell 28 7], LPS #4 LK | 5 U2
WHE (FITC)FRIE /NPT CD66b i 5d FEHL 4 |
15 A R A B 3E [ Sigma A A, B B EH
(APC) #RiC f9 fe it A CD35 B g e i 4 . A Thl/
Th2 Y AH A 1 ek e A i 3 77 65 W B 55 [ BD A
Al BELLER AR IC A/ BB CD63 s B H iR 1y
F1 5% [ Biolegend 2 H , 7 I J) 5E 4G Uk 7] &2 0 A
2% [# Thermo Fisher Scientific 2\ ] o 1X72 %I {5 B 7¢
OGRS A H AR AR T3 F], FACSCanto 11 %Y
oA A € BD A
1.2 A& PR A A R 4> 4L b B

2022 4F 5—10 J F3 5L T I M i 444G b iR ks
1) 15 24 U RE R IR (55 7 44 . 8 44 AR 24~
45%) o RIEH BRA R (E, JO OB s, I R
RG] 7 240 e RS A I S N . Y 2
T Y 2 TR B R il A WA A A A R K . (g
AN 10 mL) R J5 2 h I, SR S 2R 43 16 15, 7
JH Hp P A0 i i B 3 35 3 5] 6 B A JD oL
M. K 10 mL LI 5 500 L AL 40 i 43 5 40
& 500 pLAr G ERIE &, R E 5 min, A
10 mL BEER 435 22 i, FHE 2R 9% 8 10 min, W
B . T B3 BRI 500 w43 3



- 628 - BB 500 EE 23 2023 4E7 H 55 39 %45 7 Chin J Burns Wounds, July 2023, Vol. 39, No. 7

IR TRE S b 433k 30K, 1) 400%g B 0
5 min (B0 55N JG 7 5 B W, R bk
. e 12 LA B R A A L 1x10° 1 /mL
O RF T A R BB 10% IR AR L E 1
RPMI-1640 1% 32 36 (AR L 1 mL) o B 4053 M 1E
R HRLH | B4l Ne-CWS 21 | 840 LPS £ \Nr-CWS+
LPSZH . 1E % REZH 4 MO AN DA 74T ] Ab B, k25 4%
7% 1 h; B4l Ne-CW'S 28 4 i 2¢ o3 2 ¢ 60 ng/mL
() Ne-CWS ZbBE 0. 5 h J5 4k 22 15 37 0. 5 h; B4l LPS
ZH 2 >R 28 ot d VK B O 1 wg/mL (1) LPS Ab B
0.5 h JG4kZE 5557 0. 5 h; LPS+Nr-CW'S 2H 41 ifg 5 1
LR N 1 pg/mL 1Y LPS AL PR 0. 5 h, P AR
IR R 60 ng/mL AY Nr-CWSALFEO. 5 he
1.3 PR i A o) R A

4 220 H , SR 0 R 3 e T A A
T3tk Dy BEAG I I 75 2 T B ML SE A9 40 g a1k
7M1 £ (cell chemotaxis analysis platform, CCAP)
TR TR 0 BT . % HBSS (&5 8 1 BE B ) Al
RPMI-1640 3% 55 5 (19 1R & W 3] A6 28 9 09 B
B W R TR S S R W S W . B 2. 7 mL
TR PRSI AT BAR 35 mm B3R LA, IR R %
HI BRI CE T 4 COKF R . B3 AR N
3 mm BIANEERAS 0, T AL R 2. 8 mm B
FEATHL & 3 BT BERC T I AT T 9L, FH R R 5
A LN EE IR S 2 A 0K 4, TR L I A
10 wL Ay, W00 L b 23 0 A 10 wL o P 28
T 20 B o R 1X10° AN /mL) o $F AR R
37 C B RN 5% () A AL R A0 IR B
(FED2 b, FEE S B TR 40 5
U EMG I A% 2 CCAP i AL 56 45 Tk £k D) g
FEAR B A T i 4 o 7 6 R R A X R R 4o
3K HATL I B <800 wm iy T X, #4fL i B 800~
2000 pm A 111X, B4k 25>2 000 pm K ITIX
LTI REFE AR AL HE : (1) BT, B rb R 40 i T 3
R B AR T i fk 2 h Bk A B i S 5 (2) #a 1k
YA E 53 b, BB Ak B rh PR 200 B AR 20 S AR
(X1 E S Q) BRI 8 I T XK 5 T IX
(14 P 200 S A0 TR (1 10° ) 1Y HRAEL
(D) R e B, 48 b iE 2 S5 fb it R (2 h) Y
LAl 5 (5) B ThRe T4y, 2% SOk [13 171 .
ARSLEEAEH 15,
1.4 RV 40 A v T ekl

B4 A0, DAL 1X10° R T 12 FLH R

(R o BALMA 20 pL 28 EhRic i KM 3% A
AW BURLIA R, BECIE 0. 5 h, BSR40 B T 0k
AR, B, T A A & A A
W PR AL 7 b S5 2R . ARSI R AR 15,
1.5 rpen 20 A 1 R KPR

W4 H A0, A 100 L RPMI-1640 15 55 5
BE il A9 1 nmol i 2UTH M AR ST 2, 7- Z/FOE R =
CFRTG HEOEIFE 0.5 h, B0 5, SR gl X
RSP AR o ARSI AR 15,
1.6 PR 2 A ks 2 A ek K AG

B4 41400, A APCARIC I bt A CD35
TEREPLIR L FITC FRic (9 /N BT A CD66b H1 58 BBt
IR LU AR IS /NPT CD63 B v TR (7
BELLIA R 1:1 000) , BG4 FHEE 0.5 h, R
40 iSRG I A 2 11 CD35 . CD66b . CD63 85 1 %
KA. ARSEEAEAECH 15,
1.7 PR A i v 2 PR B AR

B4 A, B0 5 25 B VR S0 L, A
Jo A F- IL-2 IL-4 \IL-6 . IL-10 . IL-17A \TNF-a .y T
P ZERIR G 50 pL, =i FEOEIFE 0.5 he F
WG, A 50 wL LT8R 9 G E AR T A RIE
D] 0 0 A 07 7 3 b, SR T 0 2K 0 L SRS T 4 i
K1 FRIBIKT- o ARSLIHEAECH 15,
1.8 Siif2rabs

K H SPSS 27. 0 Gt it A Bl Ak 3. iy
T TR R AT A IR B 2255, Ur + 5
Fom , A R) SR R AT IR 5 25 40 B, 4 )
WA FL R ST FEAS e K 56 . P<0. 05 W ERH
GiiteEE X

2 #R
2.1 Rtk o
WgE 1 h, 51E% %R 2H AR, B4l Ne-CWS 4H

Ui 5 T AL D RE TR A, RO AL B ot fb 40 i e
oy b AR B I AR S A L T RE T 0 3
Jo B AE Ak (¢ fH 5 518 0.49.0.38.1.65.0. 49,
1.73,P>0.05) , B4l LPS 241 5 LPS+Nr-CWS 2H 41 ffd
3R s Tk A6 T RE FE bR X 3 AR Gl 2 0l ok
18.36.18. 88.54.28.18.36.46.77,10.58 . 14. 74
6.84.10.58.4.24,P<0.05), 54l LPS4H [L#5,
LPS+Nr-CWS 21 4 ffd [ 34 5 kAL DI REFE A 18 ik
THE (5 9 M 11,47, 14.65, 11.62, 11. 47,
13.75,P<0.05), WK1,



haeletn 50 EEE 4 2023 457 A5 39 555 7] Chin ] Burns Wounds, July 2023, Vol. 39, No. 7 - 629 -

)
3l

- = ~
~ < £ 20 KR
=] 1=} ~
S 2000 ) 3 Z
x £, b o &

s
= 2 3 # 10 &
§ 1 000 = i _\?J _5
. - = 2

i

i3

f=]

215 @ A5 @ 45 @) 215 @
T EF G TH ITHREARAR 1,23 4 205 388 1E 3 X BR 2 | BAAR 2T (035 T8 200 M B 48 (Ne-C WS ) 401 | B4l P 75 28/ 2048 (LPS ) 41
LPS+Nr-CWS 41 ; Fa bl g b4 i i/ L afb s 8k R fa bl B BT BETT 20 Ne-CW'S A B X 28 5007 , F (43501 k7 94.95 .30.76
76.19.94.95,189.00, P {H#4<0.001; LPS &b #L K 2 LN, F{E 5351 Ky 428.40,690.50,427.40,428.40 ,466.70, P {E¥5<0.001 ; Wi # 38 HAEHI,
FAEZM514 104,60 .38.36,99.62 . 104.60 . 189.00, P {E14<0.001 ; 15 1F 3 %] BB 4 L4, *P<0.05; 5 B4 LPS 41 1L 4%, "P<0.05

1 AP ERANRIE SR 1 b RThfE. 1A 1B 1C 1D 4300 2k 1E 6 HRZ B4l Ne-CWS 4 R4l LPS 41 | LPS+Nr-CWS 41 ¥4k D e Jé
R, E AU AR RS a4 ECE i 1C 1D BB B, B 1D 4u it Ak RS a4 BC A 1C B AN IE (IF 16 (TH 1L 4351

PR AL 7T 23 e AR E R AU LD RETF A LA (REARCH 15,5 + )

2.2 PRI A A EDRE

Ri g2 1 h, 5IE % X R4 F i, 5af Ne-CWS 41
R A W A o L A e ' e R Y B T (i
53907k 6. 86.6. 73, PAEII2H 0. 001) , FRZE LPS 24 5
LPS+Nr-CWS 2l & A 7 W5 119 40 i o B (e {53 51 R
7.35.22.72, PAE 1 <0. 001) F12% 5% B (¢ {E 43 51
F121.37.13. 10, P{H$4<0. 001) 3 b 2 R85, 5o
4fi LPS 20 4%, LPS+Nr-CW'S 20 & A 75 W 0 40 i 5
Fb R 7€ 5l i B 24 TG BA G AR A (¢ {5 4300 1. 61,
2.05,P{EA3 510 0.158.0.087) ., WL 2.
2.3 Rk I E K

Kig® 1 h, 51E 5 % R4 Heds, B4l LPS 21 41 il
6 M S K F 3 T (1=6. 64, P=0.003) , HL4f
Nr-CWS 2 5 LPS+Nr-CW'S 2H 41 itd 1% 1 2K F- 44 ¢
M & A8 4k (e fH 40 51k 0.56.1.30, P {H 2 51 K
0.603.0.265) ., 554l LPS 4 H % , LPS+Nr-CWS
20 4 35 M AR K P BT R R AR (1=5. 46, P=0. 006) -
UL 3,
2.4 MR R SORE B 2R AKOF

Rig 1 h, 51E % X R4 F i, saf Ne-CWS 4
4l ffs CD35.CD66b ,CD63 2 FH #3534 Jo I B AE 1k (¢
B4 514 0. 34.1.24..0. 85, P>0. 05) , .45 LPS 41
5 LPS+Nr-CWS 21 4 ffl CD35 .CD66b . CD63 1E 1 %
Ik ¥ 2 T (el 4 5o 16,75, 17. 45, 10. 82,

99
(=}

2 =
~ =
£ 2
4 20 K
= =2
] F
= =
# 10 &
et fa
H H
& &

(=]

1 2 3 4

ZH 5 @ ZH 5
T K 2A 2B HR AR AR 1,23 .4 70 )36 /R 1E 6 Xt BRAT | #al
T 0 T A MR B (Ne-CWS) 41 Bl oy 7 20 2
(LPS)ZH LPS+Nr-CWS 41 5 & A= ¢ W0 i) A M o Lb FH 9% a8
JE Nr-CW'S b B R 28 3067, F (B350 4 26.59.49.05, P
17<0.001;5 LPS &b 3K 2 3 8 8, FAE 4 51 o 19230,
350.20, P {E ) <0.001; # # 3¢ H A, F {8 5 51} 45.66
29.52, P{E<0.001 ; 5 1EH 4 B L £, *P<0.05
B2 44U RIS FE 1 h B A H R (RE AN
15,5 + 5)o 2A. RAFFUEROAINE & H 5 2B. % A= 7 (9 240
Je IR HE
5.70.19.35.15.37,P<0.05) . 54l LPS 4 Hb4%,
LPS+Nr-CWS ZH 41 Jifd CD35.CD66b . CD63 4 14 3 ik
Yo R B G fE 4 B 4.92.5.72.3.18, P<
0.05). ULK4.
2.5 R A if R ARRE N Uk B
Rigt 1 h, 5IE % X 4] i, safi Ne-CWS 41
BB FE WS WP 1L-2 1L-4 1L-6 . TL-10 . IL-17A .
TNF-o .,y T8 F ik B 35 T0 W A8 4k (e E 53 5 0



- 630 - M RN [T s

2023 47 HES 39 55 71 Chin J Burns Wounds, July 2023, Vol. 39, No. 7

15 000 a
o A TE IR B 10 000 |
%
woiNe-onsal & ;
‘ %2 5000
FAELPSHL
P LPS+Nr-CWSZH
010'10°10°10° 10° 071 2 3 4
PSR

@ 25

T Nr-CWS SH 2T (634 B 40 LB B 28 LPS h N SR /R £

W5 18 3B A AR AR 1,234 43 5 368 IE 5 %k BE 4 | B afi

Nr-CWS £ . B 4fi LPS 4H . LPS+Nr-CWS 4 ; i 14 & /K °F

Nr-CWS AbHH K 5 F2 3007 , F=23.08, P=0.001 ; LPS b 341 [ %

FHN, F=64.94,P<0.001; HHZZ HAEH , F=26.31,P<0.001;

5 1E H % R LA, *P<0.05 5 5 B4l LPS 26 HL 45, P<0.05

B3 440 AP PR AR IR | h IR KO R (REAR R

F15,% +5)o 3A R H TR ;3B K F
1.59, 0.95, 2.46., 1.82, 1.45, 2.49, 2.27, P>
0.05) ; .40 LPS 2H 40 i 55 7 FE W bk 7 #p 58
SiE PR~ B 2 Wk 25 T v ({59 1) o 22 10,9, 50,
7.21.10.22.24.88.8.43,47.48, P<0.05) ; LPS+
Nr-CWS 2 41 g 5 5% 135 W P 1L-6 . 1L-10 . IL-17A .
TNF-o .,y TR EEE ETGAE 518 4. 68
5.12.8.02.5.58.7.13,P<0.05) ,1L-2 . 1L-4 {e By
Te W AR (B 43 5 1. 23 .1, 60, P>0.05) . 5
PALE LPS 41 L4, LPS+Nr-CWS 20 20 i 35 35 105 W
o IR 7 SEORE PR R 3 RIS (e (B3 B R
5.39.2.83.,5.79, 2.90, 5.87. 4.88. 39.64, P<
0.05). WHES5.

3 Tt

FRCP R 20 s SR Y I A S A 1 o B
H R AR D RRSR R AR ST A
FEH, v P A i BB 6% 38 A 45 T 20 RN B 4 i)
WAk Y 5 e, S 5 IE RN T
AT 200 L G 2 510 R B 928 S I A8 A, A S 3 7
GPE RN I FE & ARV 280 B &R AL
B, AR DR 0 IE 5 R IR N IR
RGIEH BRI REE

ABIFSE 8 3 B 2l A AR R il R R, XA
AT 100 A 4 ZEL 20 L, SR FH A R S P B A i e A A
RURI AL DI B L 2R FH U X 20 B AR ARG 00 240 i 4 s 2
fig JE M EUK O IR 11 (CD35,CD66b ,CD63 ) 3
KT R AE A T 03 WK o g5 R B, 7R R
AT, Nr-CWS REHEHE 2y P 240 i i A W e 77 5 11
TERGERAST b i M i A= ) 2= e & A T —

600 -
a
J}\ . TE N R o
® 400 -
HLAENT-CWSZH {a
e
=
HalLPSHL g 2001
f \ LPS+Nr-CWS 41
T 0
010! 102 10° 10* 10° L2z 3 4
CD358&K A # ik @
/\ 25 000
AN IEF I ZH 9 20 000
®
FgiNr-Chs4] o 15 000
e
2 10 000
FAiLPS4l R
/“'« = 5000
\
AN ol IpSeNr-CWSH
010 102 10° 101 10° 0
CD66bL AR 117214 @
‘j\ 200
SR 4
A e ] ab
A i 4 4 o
1] ~CWS N
FLAENT-CHS 4L ;E" 100 b
[ae]
N )
WAELPSAL 5 sl
A
_A\ LPS+Nr-CWS41 0

010" 10? 10* 10" 10°
(D634 AR IA

@

3

2 3 4
5] @

T :Ne-CWS HZL @1 R B AN B 48 LPS HINEE R/ME £
W5 P 4B 4D AR PR AR BRAY 1,23 .4 430 3R I # X Bl
ZH Bl Ne-CWS 4 L B afi LPS 4 | LPS+Nr-CWS 4 ; CD35
CD66b . CD63 2 4 461k K- Nr-CWS A BRI 28 5400, F
J391h 24.23 .24.81,15.51, PAE 43514 0.001.0.001 .0.004;
LPS 4b P R 28 300, F{E 53 59 24 24.23,641.60,374.70,
PAE ¥1<0.001; W & 22 BHAEH , FAE 55 4 23.47.33.69.
7.70, P{E 435149 0.001,<0.001,0.024 ; 5 1E % XF B 20 oAz,
1P<0.05; 5 4l LPS 20 b4 , P P<0.05

B4 44ih RIS SR | h IR 13635 4A.4C,
4E. /3 %25 CD35 .CD66b . CD63 2 A 2 15 i X 1. 7 81 ;4B
4D (4F. 43 514 CD35 .CD66b . CD63 4K 113 ik 4% & (BEAR KL
H15,%+5)

FINR AL, AL DI RE R T B, Jo IR 1) S g i
F A AN 5 A MR RERAAR s 0K 25 1 Rk, 9F
AR AR BTG M SR AAE I T RV MR A i
it RO 3 TR T AT T 2 1 R A SR 3 B TR B
GG E — 2 M E T R SR R TR
g ALY ls P REGHEA EReREN
Bt -9 45 , L BE A0 17 P9 B 400 M 9 5 A 4 >0 s LR A
15 AT PR SR T I SR e 2 S BB A
IR, e A AR By 2 A FRL AL AU i s = 45 ol
240 A1 5 A V-1 T i R A PR KU (1 7 AR B E
TR R R R R B, W 5 X LA i



Rl SO0 M 2 ik 2023 4E7 A5 39 555 78] Chin J Burns Wounds, July 2023, Vol. 39, No. 7 - 631 -

500

xR

400 | i SN -CWS 2L
i GLPSAL
% 300 L [ LPS+Nr-CHSZL
oo
S
F
g

IL-10 IL-17A TNF-at Y&
RAEMH T

T Ne-CWS W3R A AN I EE B 28, LPS Sy N /R 208, 1L (T4 2, INF-o 8 IR RS0 F o 1L-2 114 1L-6 . 1L-10 . IL-17A |
TNF-o .y T4 2 W B Ne-CWS A FI K 2 3230007 , FAE 43 51K 23.80.5.47.18.81.8.80.16.32.17.65.324.20, P{E 4351 7 0.001 ,0.048 ,0.003 .
0.018.,0.004,0.003 ,<0.001 ; LPS 4b B [ 28 400, FAE 43 ) 4 4.98.33.43,114.10,59.91 ,126.40,17.65.613.90, P {£ 43 5] 4 0.039 ,<0.001 .
<0.001.<0.001,<0.001,<0.001.<0.001 ; ¥ 3 28 HAEH , FAH 450 27.41.0.55.0.10.0.60..2.22 . 139.60 . 191.50, P {E 43 51| 4 <0.001 . 0.481 .
0.767.0.804 .0.175 .0.712 .<0.001 ; 5 IF % X HR 41 FL 4, *P<0.05; 5 848 LPS 4 He#%, "P<0.05

B5 AP PER ST IR | h LI 7 R GRE R R LA (REARBCA 15,% = 5)

X B RAS TR R 41 R B Ne-CWS Ak
G, vk 20 i ks Ak D 8 W E KA, AT AR IR F
IEH K- B & I b D) Re 16 bR 28 3 BT 4 e
A ML BE R & AR AR 4L, W] Ne-CW'S B H2 = 1 &
ARASTT RN B A A W R T, H) JC Ik LR
AT R 0 E T BRI S . AR RR D
P A i 2 4 G 5 )5 80 T B R 24 R LA ST A 11%)
BIMLH 2 — , FE R 12 Rk B A2 AR A LR
NN ) S NN LW E N s R 7 1 )i U = 2 <
HE W95 JELAA 9 AT B A W /N, B 2R A 7 v
B2z g5 R A Bk L T AR UL B Ne-CW'S /]
R I A 1 o e P 0 )1 4R ol A A B
R AR AR R ) RN 2 T R AR EAT N,
H 77 W AZ AR 1) 338 A R A WV E AR DL R FE I U sE
PRIZ TGRS, ot 20 B 2 i A s 37
PRI IR  Ne-CWS TEIIKE Z R I Fak , A
REVK S 20 B 1 A W D RE o

SR 25 R A7 Ne-CW'S &b B iy b M 40 i 7%
PEAEUK PR IE &, 0k 8 2R I8 R R B4 &
FIERARAS , 2 s 40 v] 72 AT BE AN R 1Y
AR RTEE N R R W TIRE . SORER F 5, JEk
YOIk 25 F AT Ne-CWS Ab 3 A A v ks 40 i 1L-2
1L-4 RIK ARG TE %, 1M 1L-6 . IL-10 . 1L-17A
TNF-o .y T3 /K F7E Ne-CWS 4b # 5 5 SR B
TR HAS & T OE R K. IL-2.10-6 . IL-17A |
TNF-o vy THEEE T2 RGN T, 3 2 H 7K
S fY R B 26 B Ne-CW'S BE % 3 1o I8 2 v 147 41 i
X AT HEATHEH LA R 5 I —FE X Ne-CWS X T

2 LA B 58 25 SR — 2 T-10 8 T4 I 1,
RE A% 115 B 20 AL 40 M 2314 T 40 B A0 Th, B AR A1
YR AE AR KA AR S AR A0 KC TP B 40
HEL A A RN Ak, AR PN e i I A B R Tt 37 ke
FHEEAER % F K Ne-CWS T 3 F AR
[F i =5 o T [R) > 0 98 R 19 TL-4 7€ Ne-CWS A
FRE BIEH K. AR, IL-10 £ 7L 3
Wy b RS (R AT e AR B S R, B A VR
BT 5 A A2 20 RS T 35 35 R Bk B 1 R E S
R, {H Ne-CW'S XA 8] R B/ FAAT 5 ik — 2
PRVT, % b 41 2 A PR P st e B
2 ZR X PR BB i 7 i — 20

25 IR A ST A0 B M HL B AR T Ne-CW'S X
HheERL A LA 2 D RE A IR T VE AL IESE Ne-CW'S
AEAZ P 1L FOIRAS T TP RN I A A W B 0, Il
S RRYIRAS T sP PR A R A A b T BE , PR ARk
EON N RE e v ] ol SRR = W) N R TR T Y = ES Ty D 9)d
JE K B2 T Ne-CWS 78 4 K AU J2 i fig
T 3 A 9 T R AR A W 2R AT R R TR T
REMHTAE &, i Ne-CWS (I R R R AL T 88 T I
) B
FlgERZE P (F #9726 mh
EERMAER 550 AR, SR, R ST
BRI 4505 18 S5 R XU 2 SEREFIT L RS K 5
BT T G S ITRE IV - BRI RS, X
PR T 1, 22 2850

5% 3k
[1] Metzemaekers M, Gouwy M, Proost P. Neutrophil



£ 632 -

(4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

rhAR R SR 5 275 2023 47 45 39 545 7 ] Chin J Burns Wounds, July 2023, Vol. 39, No. 7

chemoattractant receptors in health and disease:
double-edged swords[J]. Cell Mol Immunol, 2020, 17(5):
433-450.D01:10.1038/s41423-020-0412-0.

Liew PX, Kubes P.The neutrophil's role during health and
disease[J].Physiol Rev,2019,99(2):1223-1248.D01:10.1152/
physrev.00012.2018.

M, Bodkin ]V, Nourshargh S.
heterogeneity in health and disease: a revitalized avenue in

Beyrau Neutrophil
inflammation and immunity[J]. Open Biol, 2012, 2(11):
120134.D0I:10.1098/rsob.120134.

Shao Y, Guo Z, Yang Y, et al. Neutrophil extracellular traps
contribute to myofibroblast differentiation and scar
hyperplasia through the Toll-like receptor 9 /nuclear factor
Kappa-B/interleukin-6 pathway[]/OL].Burns Trauma,2022,
10: tkac044[2023-02-23]. https://pubmed. ncbi. nlm. nih.
gov/36406661/.D0I:10.1093 /burnst/tkac044.

PN, B v MR AR A A PR B BRAE TR GR ).
hAE B 4 5 A i B 2 %, 2022, 38(2): 109-113. DOL:
10.3760/cma.j.cn501120-20211122-00391.

Leliefeld PH, Wessels CM, Leenen LP, et al. The role of
neutrophils in immune dysfunction during severe
inflammation[J]. Crit Care, 2016, 20: 73. DOI: 10.1186/
s13054-016-1250-4.

Oberg HH, Wesch D, Kalyan S, et al. Regulatory interactions
between neutrophils, tumor cells and T cells[J]. Front
Immunol,2019,10:1690.D01:10.3389/fimmu.2019.01690.
[ P1PE 20, o A 5%, 5 A 2T (i1 UG DA 4 R g v
J0 7 ) S A AL 5 4 A SRR DR s B Tk )], o [ 2 4 TR
5¢,2022,26(7):1038-1044.

Chen W, Zhang Y, Zhao C, et al. Nocardia rubra cell wall
skeleton up-regulates T cell subsets and inhibits PD-1/
PD-L1 pathway to promote local immune status of patients
with high-risk human papillomavirus infection and
cervical intraepithelial neoplasia[J]. Front Immunol, 2021,
11:612547.D01:10.3389/fimmu.2020.612547.

Tao Y,Wang G,Zhai J,et al. Functional modulation of CD8" T
cell by approved novel immune enhancer: Nocardia rubra
cell-wall skeletons (Nr-CWS) []J]. Int Immunopharmacol,
2020,78:106023.D01:10.1016/j.intimp.2019.106023.
Wang Y,Hu Y,Ma B, et al. Nocardia rubra cell wall skeleton
accelerates cutaneous wound healing by enhancing
macrophage activation and angiogenesis[]J].] Int Med Res,
2018,46(6):2398-2409.D01:10.1177/0300060518764210.
Wu J, He B, Miao M, et al. Enhancing natural Kkiller
cell-mediated cancer immunotherapy by the biological
macromolecule Nocardia rubra cell-wall skeleton[]J].Pathol
Oncol Res,2022,28:1610555.D01:10.3389/pore.2022.161
0555.

Yang Y, Liu L, Guo Z, et al. A novel computer vision-based
assessment of neutrophil chemotaxis in patients with
severe infection[]]. Clin Transl Immunology, 2021, 10(8):
€1333.D01:10.1002/cti2.1333.

Silvestre-Roig C,Fridlender ZG,Glogauer M, et al.Neutrophil
diversity in health and disease[]]. Trends Immunol, 2019,
40(7):565-583.D01:10.1016/j.it.2019.04.012.
Kolaczkowska E, Kubes P. Neutrophil recruitment and
function in health and inflammation[]J]. Nat Rev Immunol,
2013,13(3):159-175.D01:10.1038/nri3399.

Kvedaraite E.Neutrophil-T cell crosstalk in inflammatory
bowel disease[]]. Immunology, 2021, 164(4): 657-664. DOI:

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

10.1111/imm.13391.

Shaul ME, Zlotnik A, Tidhar E, et al. Tumor-associated
neutrophils B-cell their
differentiation to plasma cells[J].Cancer Immunol Res,2021,
9(7):811-824.D0I:10.1158/2326-6066.CIR-20-0839.
Kubes P.The enigmatic neutrophil: what we do not knowf[J].
Cell Tissue Res, 2018, 371(3): 399-406. DOI: 10.1007/
s00441-018-2790-5.

Amulic B, Cazalet C, Hayes GL, et al. Neutrophil function:

drive recruitment and

from mechanisms to disease[]]. Annu Rev Immunol, 2012,
30: 459-489. DOI: 10.1146/annurev-immunol-020711-07
4942.
Liu L, Shao Y, Zhang Y, et al. Neutrophil-derived heparin
binding protein triggers vascular leakage and synergizes
with myeloperoxidase at the early stage of severe burns
(with  video) [J/OL]. Burns Trauma, 2021, O:
tkab030[2023-02-23]. https://pubmed. ncbi. nlm. nih. gov/
34646891/.D01:10.1093 /burnst/tkab030.
Ugonotti ], Chatterjee S, Thaysen-Andersen M. Structural
and functional diversity of neutrophil glycosylation in
innate immunity and related disorders[J].Mol Aspects Med,
2021,79:100882.D01:10.1016/j.mam.2020.100882.
Reine TM, Lanzalaco F Kristiansen O, et al. Matrix
metalloproteinase-9 mediated shedding of syndecan-4 in
glomerular endothelial cells[]]. Microcirculation, 2019:
€12534.D01:10.1111/micc.12534.
Zorov DB, Juhaszova M, Sollott S]. Mitochondrial reactive
oxygen species (ROS) and ROS-induced ROS release[]].
Physiol Rev,2014,94(3):909-950.D01:10.1152/physrev.000
26.2013.
Gupta KK, Khan MA, Singh SK. Constitutive inflammatory
cytokine storm: a major threat to human health[]]. ]
Interferon Cytokine Res, 2020,40(1): 19-23.DO0I: 10.1089/
jir2019.0085.
Lee HJ,Woo Y,Hahn TW,et al.Formation and maturation of
the phagosome: a key mechanism in innate immunity
against intracellular bacterial infection[J]. Microorganisms,
2020,8(9):1298.D01:10.3390/microorganisms8091298.
Roberts RE, Hallett MB. Neutrophil cell shape change:
mechanism and signalling during cell spreading and
phagocytosis[J].Int ] Mol Sci,2019,20(6):1383.D01:10.3390/
ijms20061383.
Ullah [, Ritchie ND,Evans TJ.The interrelationship between
phagocytosis, autophagy and formation of neutrophil
extracellular traps following infection of human neutrophils
by Streptococcus pneumoniae[]J]. Innate Immun, 2017,
23(5):413-423.D01:10.1177/1753425917704299.
Moore KW, de Waal Malefyt R, Coffman RL, et al.
Interleukin-10 and the interleukin-10 receptor[]]. Annu
Rev Immunol, 2001, 19: 683-765. DOI: 10.1146/annurev.
immunol.19.1.683.
Mollazadeh H, Cicero AFG, Blesso CN, et al. Immune
modulation by curcumin: the role of interleukin-10[]J]. Crit
Rev Food Sci Nutr, 2019, 59(1): 89-101. DOI: 10.1080/
10408398.2017.1358139.
Bottiglione F, Dee CT, Lea R, et al. Zebrafish IL-4-like
cytokines and IL-10 suppress inflammation but only IL-10
is essential for gill homeostasis[J].] Immunol,2020,205(4):
994-1008.D0I1:10.4049/jimmunol.2000372.

(s B #9:2023-02-23)



