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BT HEMENS QK B, H12 D1 R, X5 R NEFEMEDNS B FEF, RARAX BBk
C57 BL/6 > R BB Ansr B ek s tm b 4T REAF a9 k&M ED S B N 54 (LPS) ##% 3 h,
m)ﬂ L BT % %A F PCR it bk 45 4w e bk 2w i B F B 9% 37 58 B F-a (TNF-a) L IL-1B . IL-6 & IL-12b %
E AT 0% HEMERASHFEARERN T, K 10% &M EHE DS kAT FFERY bk
A s (1) Pk dm 28T Mok B 12— v9 B2 8% 13- Z,ﬁma(PMA)ﬂwis min, 7 X, 20 B AU ) B L T b 2 e
FAERA(ROS) HIL; (2) Pitasminss T LPS #li% 3 h, £ A PicoGreen dsDNA T & # i 7 &4 )
¥ Lk B DNA (cf-DNA) 894 % ; (3) & 5 b sk A ) P Mk 2 AT pk 09 P b 5 4w B G ST 36 4R
(NETs) H5 oL ; (4) ¥ M4 gm o2 T A4 B F CXCL2 .CXCL10 . CCL3 %% 3 h, & X fm i SUte ml A4 4k 4 o %
BmiiE;(5) PIrAEmMEL T LPS #1820 h, A X @i lbn s 8 b lmp B =, &2
PMA sl bt 4 2m i ROS %3¢ % (P<0.05);LPS #1i# 3 h, P h 4 2m e = 4 49 of -DNA 4838 %,
NETs 75 s 3% #m ,CXCL2,CXCL10 ,CCL3 4% ¥ M i fm 45 4L 3¢ % ( P<0.05, P<0.01);LPS ## 20 h /&,
1 JB) s o b 2w LB T 0, Y ( P<0. 05) ;10% 3 i i 7 % 4 25 f 75 T ¥ ROS Fi ¥4 cf-DNA 4% fo
NETs &, i 0 b Mk gm foAs 40 A2t b M4 2m i = ( P<0.05, P<0.01), @it #&MEa-TAS P
V¥ Sl L T AE
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ABSTRACT Objective To observe the effect of Huanglian Jiedu Decoction (HLJDD) containing ser-
um on neutrophil function in vitro. Methods Totally 20 SD rats were administered with HLJDD (5 g/kg) by
gastrogavage once every 12 h for a total of 5 times to prepare HLJDD containing serum. The neutrophils of
bone marrow and peripheral blood of C57BL/6 mice were sorted by flow cytometry. The neutrophils were
stimulated with different doses of HLJDD containing serum and lipopolysaccharide (LPS) for 3 h. Real-
time PCR was used to detect the expressions of TNF-«, IL-13, IL-6, and IL-12 of neutrophils, and the opti-
mal dose of HLJDD containing serum (10% ) was obtained. 10% HLJDD containing serum was used to in-
tervene the function of activated neutropils. (1) After stimulated with phorbol 12-myristate 13-acetate
(PMA) for 5 min, reactive oxygen species (ROS) of bone marrow granulocytes were detected by flow cy-
tometry. (2) After stimulated with LPS for 3 h, cf-DNA content in the culture supernatant was detected by
PicoGreen dsDNA method. (3) The formation of neutrophil extracellular traps (NETs) of granulocytes was
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detected by immunofluorescence. (4) After induced with chemokines CXCL2, CXCL10, and CCL3 for 3 h,
the numbers of chemotactic neutrophils were detected by flow cytometry. (5) After stimulated with LPS for

20 h, the apoptosis of peripheral blood neutrophils was detected by flow cytometry. Results PMA stimu-
lated neutrophils to significantly increase ROS production ( P<0. 05). After stimulation by LPS for 3 h, the
production of cf-DNA in neutrophils and the formation of NETs were increased. CXCL2, CXCL10 and CCL3
increased neutrophils chemotaxis ( P<0. 05, P<0.01). After stimulation by LPS for 20 h, the apoptosis of
peripheral blood neutrophils was decreased ( P<0.05). And 10% HLJDD containing serum reduced ROS
production, decreased cf- DNA content and NETs formation, reduced the chemotaxis, and promoted ap-
optosis of neutrophils ( P<0.05, P<0.01). Conclusion HLJDD regulated the function of neutrophils.
KEYWORDS Huanglian Jiedu Decoction; inflmmatory factor; neutrophil
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i SN ) B ASON A, o5 AR R I 1 4T 40% ~
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FREANAL, JBOR RAE SR 2%, A HRSE KB, b4
Jitd B A1 5 H M ( neutrophil extracellular traps,
NETs ) ] 3 1% 2% 40 Jg A #4 28 1R 41 i ( plasmacytoid
dendritic cells, pDCs) 43Tt & o (interferon-a,
IFN-a ) , S BE LR 24 0 KU

Y% f#% ¥ ¥ ( Huanglian Jiedu Decotion,
HLJDD) fE i #3519 28 B SR O, ZE T AR T
AS IR T EEMEM O ARSI LA TR 5T
% B HLJDD 8% ApoE ™ /)N Bl 4 B Al A% S il
SONE ST BRGSO 1R A% A0 A EA9) B v M2
g4 i L9, T H., HLJDD AT LA Mk ApoE ™ /)y
SRAM ] 1L A P A 20 5 Ak B 40 i LB ( neutropil to
lymphoate ratio, NLR) Fl il 3¢ NETs /K F'° &/~
HLJDD ] fi i szt 5 i v ks 20 i R ARG = BB 5 1 % 1 B
FEWIT . AL B AEASMIT Y HLIDD & 24 1L %t
PR 2 R BE A RE A
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1 ¥ 6~8 JHIRMENE C57BL6 /N 20 H 1A
H(20£2) g, Sh¥ A MR IIES : 1100111911050036,, ATk
SD K 40 H,8~12 ik, (43 (300+50) g, ¥ & 4%
WES:1100111911013039%° 2y T b 50 K22 S 560 sh Wy

Huls B4 PTIE S SCXK (51) 2017 -0018, 34 3% T
SPF 244 T , 38 ik v [ BBl e s SRR LS A 5T
SEG ShY) R RS 3 A2 B 2w it (No. 2018-071)

2 7% HLJDD W#iE B B BT 3¢
2:2:3 IR, FHL2h 4 X0 F b st [l s 24 )5 (ff
B 25 Wit 5 . 7% 20140208 | i % 20140111, 5 A
109213101 #E 7 13121901 , Fi¢ & # )7 B & BUT,
e S T HLJDD 4:25 0.5 g/mL.,

3 FEGN MALAE PN BTk CD11b-Per-
cp-Cy5.5 .CD48-APC Annexin V-FITC I§ T-2£ [ In-
vitrogen /A &) (L5435 A 45-0112-82 ,17-0481-82 ,
11-8005-74) ; Gr1-PE .7AAD-Percp-Cy5. 5 Il§ T3 [H
BD Pharmingen 7t ] (it 5 43 Jll i 553128 51-
68981E) ; 41t /N FR 41 & 1 3 ( anti-Histone H3,
Hit3) | $it /Iy B 6 i %k ¥ i ( anti-myeloperoxi-
dase,Anti-MPO Biotin) .Alexa Fluor 488 #ric i1l
PSP Alexa Fluor 555 #ric iy Ll 24T K Bl
9t —Pi, Wl H Abcam A& (HES5 435 ab5103
ab90811 .ab150077 .ab150078) ; £ /)™ fl, M ki 40
Jfi#a 4k ¥+ CXCL2 ,CXCL10 . CCL3 1§ T 25 [E Pep-
roTech A &) (L5 43524 250-15,250-16 ,250-09) ;
4001 7235 § %) Fas Ligand (Fas L) Iy T 3£ [
Enzo 2\ (45 ALX-850-014-K102) ; #1 l && 11 /K
IR PAD4 411177 . NADPH 48 L. 410 ) 5% DPI
W4T Selleck A ] (#5435 % S8141,S8639) ; %5k
ROS #4} DCFH-DA .LPS 4T Sigma 2\ 7l (#5543
54 D-6883 ,L4319) ; PMA Ity T-3% [E Invitrogen 24
A (L5 :00-4975-93) ; SZT 2% 6 E B PCR 454 H Ml
1% -3-T 1% )l 4 1 ( glyceraldehyde-3-phosphatede-
hydrogenase, GAPDH~), TNF-a . IL-1B . IL-6%IL-
12b #4126 [ Life Teehnology 2\ w4 i (#5437
J9 Mm99999915 g1, Mm00443260 _ g1,
MmO00434228 “m1 ,Mm00446190 _m1:Mm00434174
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_m1) ; RNA $25GR57 &4 T GeneMark 24 7] (5.
TRO1-150) ; ¥ % s i F & T TaKaRa 2w (L5
RRO37A) ; 5758 2 PCR X7 &1 T ABI 2\
(H#1t5:4369016) ; i 2 40 i {% (BD LSR Fortessa.
BD FACS Calibur .BD FACS Canto Il ) I§ T2 E BD
3] 7500 SEEF S E B PCR AU 36 [ ABIL /AT,

4 Jrik

4.1 HLJDD &Z5iMiEr#l4 40 2 SD K
BEALAY N 2 #H . X HR 4 F0 HLJDD 41, AF4H4% 20 H
X IR K R R 45 T4 i A 877K, HLJDD 4 K R
K45T HLIDD 5 g/kg (A0 T ilm R S 50GH 5) #EH
12 /081 0,36 5T RIREA 2R 1 h, TR
M S 251K, £ 56 °C 30 min KiE, o U, A7
Bor%e ,-20 CUKFEIRAF# . i RPMI 1640
BRI W BE LT R

4.2 EREANANE I R 20 ] A A 4l

6~8 JH Ik By IErE C57BL6 /N, BRIk 2 H, R E ke

W APRERE T i IR BRI b E /)N By  BeB L IR o, F
& 2% JA4EIMYE (fetal bovine serum, FBS) [#; %
2 hEL 5 ( phosphate buffer saline, PBS) k&
W, Hil 2 B R . FH BT/ INEL CD48-APC Fnic ki
Ji1,4 °C Y, M F 20 min, KA/ CD48 Hi i
o, AN A 52675 21 B B A1 A il CD48 - i) hi 21
i, 2 AR B R AR At =95% .,

4.3 HLJDD &2y R mifE Bk T
PR 40 B 43 Ry F BE L LPS #1 i LPS i1 5% . 10% FiI
20% (1) HLJDD % 24 IiLi% 5 20, Hh bk 240 i o0 ) AE &

FHEPWEE 1 h, JIA 100 ng/mL LPS #1343 h, Wtk
A, 247 20 L, TRIZol YA FBUE RNA | 306 5% 5% 1 cD-
NA  SEF O B PCROERETE ) Ao DAL 248 A i s TR 5t
[AF-a(tumor necrosis factor-a, TNF-a) IL-1B.IL-
6.IL-12b [k, F ABI SDS 7500 X fF4rHras i,
4.4 HLJIDD & 24 Ifi 3 X v v 4 it = A 3 1
4. (reactive oxygen species, ROS) (5 & &6
B IR S o R B PMA 138 . PMA i DPI
PMA i1 10% i) HLJDD & 25174 4 20, - #6520 Mg
B HITE S A X R ILTE . DP1L,10% HLJDD & 24 1
HRREFREEFIFE 1 h, inA 0. 08 pmol/L # s 12-
+ UL Mg 13-Z: /2 liE ( phorbol 12-myristate 13-ace-
tate, PMA) 1 8 pg/mL DCFH-DA’ & 5 min, H
2% 1Y 255 S [ S 10 min 5045 40 i, FH B/ B
CD11b-PerCP-cy5. 5, CD48-APC I Gr-1-PE $i{k
Pricdn i, U4 A 5 5t ROS 4441 DCFH:DA

At 5 DCF (1y-F#49¢ Yt5% & ( mean fluorescence
intensity, MFI) BRI Pk 4 e i) ROS /K-,

4.5 HLJDD & 24 IfiL 7 xF v ks 240 i AE A s 2
DNA (cell free-DNA, cf-DNA) #il NETs fJ5 0 43
KRR A1 ] A T 1 v R 4 A4S X R LPS
F% LPS fin PAD4 #1571 LPS i 10% i) HLJDD
EOGING 4 240, B REF SR L bR AR A B S A
XTREILIE \PAD4 #IHI5] ,10% HLJIDD & 24 IfiL i 1Y 1%
FEIFBEE 1 h, A 100 ng/mL LPS #il# 3 h. (1)
PicoGreen dsDNA g & il 38 77 & 46 il - 88 A ks
A B 5% EiEh of -DNA (195 & (2) #% 18 Brink-
mann V U 805 8 B/ BUR &R 1k 41 4 H
Hit3 . Hi/) LR S Ak Wl MPO £ DAPI 4L 45
NG A1 FE 1, P P 40 BT 1 NETs f7KF

4.6 HLJIDD & 25 IfiL 35 % v vk 40 it 4 4k Y 5%
M B RE AL 40 AR R 4 S X B CXCL2/CXCL10/
CCL3 3 ( #afb [H F41) F1 CXCL2/CXCL10/CCL3
fi110% HLJIDD & 25 1fiiE (&4 ++10% HLJDD)
2H ., B ER A AR R R TS 43 B AE S A BRI W
10% HLJDD &2 iE G i d 1 h, #F/0 T
Transwell /%, 3% Transwell /NE 43518 T & H
100 ng/mL CXCL2,CXCL10 CCL3 ;72314 24 1L
Wi 3 h, it = 24 FLARA A, FH ST/ B
CD11b-PerCP-cy5. 5, CD48-APC f Gr-1-PE #i ik
BRI 20 A, i X A SR 0 Fry P A 200 B B 3], 45 A
e T AT A5 B e 2 T %= 0y P R AT i

4.7 HLJIDD & 24 Ifi 7 X5 v 20 B 00 T 0 5 i

A JE] I 40 A R 4 o R LPS il . LPS in
FasL F1 LPS /1 10% HLJDD 2515 4 1. #h& i
PR B WK 53 0 TS AE S A R BRI T | FasL L 10%
HLJDD %24 iy i35 32 2 % & 1 h, 100 ng/mL
LPS #1# 20 h, ¥t/ . CD45-APC-cy7.,CD11b-
BV510 .Gr-1-PE ,CD48-PE-cy7 .7AAD-percp-cy5. 5
F Annexin V-FITC Htitric 40, Ji X240 M 4000
PR 0 Rk 4

5 SiiteEdrik Wi SPSS 13. 0 Giiterik it
Pt ot , LB R 3 K, o R IES 01 15K
PR x+s Fon, AR BRI R 225087,
IR Hede, R LSD ¥ 56:, P<0.05 22 %4 4t

% =R
1 BAP PRI TNF-o IL-18 . IL<6 A2 IL-12b
FERHAE(R 1Y SR LA, LPS R 3 h, bk
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F 1 KAPHERME TNF-a IL-1B IL-6 % IL-12b FEik i (f%,X£s)

A5 n TNF-a IL-18 IL-6 IL-12b
it HE 3 1.00+0. 05 1.00+0. 11 1.00+0. 08 1.00+0. 10

LPS 3 4.04+0.28" 4.21+0.33" 9.99+1.03" 4.19+0.48"
LPS+5% HLJDD 3 3.34+0.13% 3.42+0.38 6.61+0.84% 2.79+0.64%
LPS+10% HLJDD 3 2.80+0.09%% 3.30+0. 392 5.95+0.67%% 2.66+0.47%
LPS+20% HLJDD 3 3.95+0.28 4.09+0. 46 9.10+0. 35 5.50+0. 52°

T X Bl e

YRR A PELH K F TNF-o IL-1B . IL-6 IL-12b .3
T (P<0.01) ;5 LPS 4l b4, 5% ,10% HLJDD 52}
MG TG TNF-a IL-6.IL-12b 3 FEK ( P<0.05, P<
0.01),10% HLJDD % 24 IfiL 35 + W5 IL-18 F ik M
(P<0.05) ,20% HLJDD & 21fiLi IL-12b kT (P<
0.05),

MLPS Jill3# 3 h 255k F ,10% HLJIDD % 24 Ifil
TH TP AR VR e s gl 5 =

2 HAR YRR A ROS /KE LA (£ 2)
L%t IR 4 HE#5, PMA #1380 5 min J& , Frkks g i 2= A
i ROS %1% £ ( P<0.05) , NADPH % fk il il ] 57
DPI i1 10% HLJDD & 24 IfiL i + i , Mok 40 i =
A1 ROS ¥ &g /> ( P<0.05)

R2  AUPHERANIEEE ROS KF A (MFI, X+s)
20 5 n ROS
pogils] 3 8 684.00+849. 49
PMA 3 15 528.50+1875.95"
PMA+ DPI 3 9 169.67+817. 12%
PMA+ 10% HLJDD 3 10 612. 00+1231. 05%

0 SRR LER, ¢ P<0. 0555 PMA BI040 L4, 2 P<0. 05

3 KA MR EEFE LI of-DNA & & b
(%£3) 5SxfMadlbir LPS HlE 3 h J5, Bas bk
YRR FE L of -DNA & 51 £ ( P<0.01) 40
IR R R 1k PAD4 171315 F1 10% HLJDD & 2%
MyE s , Atk 4 i s 57 B3 of-DNA 5 & i
FI#K(P<0.01),

R3 AU PYERAEET IR 13 of-DNA

SR (ng/mL,Xxxs)
2150 n cf-DNA
it HE 3 113.45+8. 40
LPS 3 170.43+16.91"
LPS+PAD4 3 121.80+6. 34"
LPS+10% HLJDD 3 112.42+5.04%

0 SRTRALE R, * P<0.01;5 LPS filiguit s, 2 P<0. 01

4.10% HLJIDD & 24 IfiL 35 % 40 J& ifi o 4 s 41 i
JERE NETs fs2m (& 1) o s o ER 25 51 o
LPS #il3#% 3 h J& , #1E Meeh 4 40 B E 5 19 NETs i

* P<0.01;'5 LPS Jil#4 b4, 2 P<0.05; 44 P<0.01,

F% PADA I FF1 10% HLJIDD & 25 1fi 5 fig ik
M R MR 40 B NETs

5 Kdiiaferyrh kg gk 5 g (3% 4)
CXCL2,CXCL10 f CCL3 ¥figfiefdirfHpr 4t A Tran-
swell /NE#a1k 5] 24 FLAH ( P<0.05, P<0.01),10%
HLJDD & 241 s sk gt ks £k ( P<0.01)

DAPI MPO Hit3 Merge

LPS+PAD4

LPS+10%HLJDD

- AR, AR MPO, SRR3R Hit3, I amisk 3k
NERUINETs; n i 3
B 1 10% HLJIDD & 24 il x4 M E i Ak 4n i
JERL NETs fI540  (x 200)

6 10% HLJDD 5 24 il 37 Xof v s 4 A 0 7 Ay 5
(P 2)  LPS $ili#% 20 h &, A0 E i T @ s 4
L A5 ik 298/ (P<0. 05) AL T 175 %255 Fas L il 10%
HLJDD & 241 1 , & L T A e 40 A L)
WEWZ (P<0.05),

Wit

HP 51% AS It B i, AN i— B w4 g,
T2 e FIh et R A LR Ak 22 {5l
BRI S8 ApoE™ /NI ifi Fh Mk 40 i L (9 2
ﬂ'lﬁl JNETs i A i . A< 15 3 20 A W BFGE & 90
HLJDD 1 AR ApoE " J\Eﬂﬁwﬂm NLR Filfi2% NETs
IS R HLIDD AT B i 52 0 e 0 i A
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x4 sdiatih R g E i (x10%,Xxs)
25 n CXCL2 CXCL10 CCL3
popitst 3 0.10+0.10 0.03+0.00 0.02+0.01
BELE T 3 0.70£0.14 ™" 0.11+0.00 ** 0.05+0.01"
#afbHF+10% HLJDD 3 0.27+0.04% 0.03+0.01% 0.01+0.00%
T SN, ¢ P<0.05, ** P<0.01; S5iafb 74l 4, © P<0. 01
A B
papit LPS LPS+Fas L LPS+10%HLJDD 40
15.38% 8.83% | ] 7.46% 3.06% | 4.23%| 9.50%+12.8% 10.0%
] i g 30+
sk gzo
g : & ; : 17 101
147.9% | L 37.9% |1 644%| 24.2% ] 488%| _37.5% 43.9%| _333% 0
Annexin V >

A g 2 SR ) U T MR AR L A8, B AR AR Annexin V3L (A JE T R H AT, S\ Ak bR TAAD B fh,
BT PR R AN, B 4 41 T rh ORI AN I LSS S0 IRALH B, * P<0.05; 5 LPS 41H %, ® P<0.05; n

H 3

B 2 10%HLJIDD & 241 3% % v Mok 240 B 8 T 10 2 0

FR T A B S . A LS UESE , HLJDD & 24 1MiE
AL AT LPS 3 PMA HII -k 40 B 1% b = A 4
JiE N T \ROS HiI NETs, ifij H 10 il v bz 4 g #a 1k, 2
e PRI B R T

A SCHRHR I8 48 140 B K - Fil ROS AT {2 i ox-LDL
B A R4 R A I T PR R , S B R AN P A%
FE AR fgyE i, IITIAE AS FHHMEEBEHIE A, AS 51
PEHEBERRZS) | FEASeEH  HLIDD 250035 B
il 1 AR A Y 22 Fh SAE DI RE , AR IL-18 . 1L-6,
IL-12b . TNF-o 55 58 P4 ML I+ 19 & B LA S ROS 47~
A, X HLIDD AT R PR+ A AL TE R RN b
KA MR, O A, SRS — 2L,
HLJDD & 24 IfiL 3 3 il 1 £k B9 R 40 B TR s A 8 il
NETs, i NETs ] LAt AS s Al & ™ I PR F et
LR K NETs B9 52 v] LU T 0 e 0o 0 ™
FREE, DL RO B3 I R E 1 & A 53 s BB S5 AH G
PETST R, HLIDD ik 1 ik i 22 R 515 A A ¢
HIfe, FERMERGE AR T, b 40 B A R
FHINAE 1M AS BEHer s 40 A 2 32 2 A A 0
Ji, BRI , ZEASBIFZE A I AN

TE HP/AS H | M 4 it DA B i 22 A1 ) 1 38
Z MR BB AR I, ERAERE T
PR T A7 5 I R SE K 2 & B, HLIDD &
2L T A T 20 R RE R D R, 16 4 ik
6% v o7 e e T e =B 2 WA R %NS S R vt e

H . [RIS, HLIDD 5 24 i 3653 410 il mo e 40 i s £k 2
fi, Kt ,HLJIDD W fEda /b i Mbr 4 i D - i 1 | ik
T A r 20 i T 2 T T X AN R R T
DA B 1R PN S50 o AR B AR M ) ApoET /) LA
JEIM NLR FFAIRAI IS

25 FTR , ASHFSE & B HLIDD T 19 Al L £ 8
P AL 20 B Y 3 Ak, F— 22 IR T X HLJDD #it
AS TEFIHLEI Y 2R

R L,
£ % x
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