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W E: 86 §AEKITALNAE (Ginseng-derived nanoparticles, GDNPs) i@ id A T E % 4 IR K S, #MHIA
e mpa iR (AS49) A KGSTHA, AALGEHGREANFTRE— 2 HRSEm. ik KH CCK-8 &k
M A SIS h st EvEfmie (RAW264.7) & 71 69757k F B2 2 PCR AN AL shistk k] # E v tm e M1 484048
# 3647 IL-6. iNOS. TNF-a. MCP-1# FKF; AKX mAERAEM M1 A E5mitsyF4#E CDS0 &K, KE
LPS Ao A RSPtk AL B 69 RAW264.7 tafefiv £ 69 EiFig, #mftiEdht (CM) , 5 AS49 3%, CCKS A=
AR RAEM AS49 m B E S . m B B MAem B A T ; 5K B Western blot 4 M) GDNPs-CM %} A549 #m fit, &
TLR4/MyD88 i %440 % & G R A%, 4R : AL ARS8 BB min e miniE /1 (P<0.05, P<0.01) ,
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sepRE AT R B R A M1 AL, Apd) AS49 mph g s, AT AS49 e B H, #E TLR4/MyD8S /NF-xB 1% 5 i
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ZHAO Daqing’, WANG Jiawen>"

(1.Jilin Ginseng Academy, Changchun University of Chinese Medicine, Changchun 130117, China;
2 Northeast Asia Institute of Traditional Chinese Medicine, Changchun University of Chinese Medicine,
Changchun 130117, China)

Abstract: Objective: To explore the molecular mechanism by which ginseng-derived nanoparticles (GDNPs) inhibit the
growth of human non-small cell lung cancer cells (A549) by altering the polarization state of macrophages. This study will
provide a theoretical basis for further research on fresh ginseng medicine. Methods: The CCK-8 assay was employed to
detect the effect of GDNPs on the viability of macrophages (RAW264.7). Real-time quantitative PCR was utilized to detect
the transcript levels of IL-6, iNOS, TNF-a, and MCP-1, which were indicators related to the M1 polarization of
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macrophages stimulated by GDNPs. Flow cytometry was utilized to detect the expression of M1 macrophages molecular
markers CD80, which was related to the M1 polarization of macrophages stimulated by GDNPs. RAW264.7 cells were
treated with LPS and GDNPs, and the culture supernatants were collected to prepare a conditional medium (CM), which
was subsequently co-cultured with A549 cells. CCK-8 and flow cytometry were employed to assess the cell viability, cell
cycle, and apoptosis of A549 cells. Western blotting was performed to investigate the effect of GDNPs-CM on the
expression of TLR4/MyD88 pathway-related proteins in AS549 cells. Results: GDNPs enhanced the cell viability of
macrophages (P<0.05, P<0.01) and increased the transcript levels of IL-6, iNOS, TNF-a, and MCP-1 (P<0.05, P<0.01,
P<0.0001). GDNPs enhanced the the expression of M1 macrophages molecular markers CD80 (P<0.01). Under the
influence of GDNPs-CM, the cell viability of A549 cells was inhibited, and the cells exhibited G1 phase arrest with an
increased apoptosis rate (P<0.05, P<0.01). Simultaneously, GDNPs-CM promoted the expression levels of inflammation-
related proteins, such as TLR4, MyD88, NF-«B, iNOS, and COX-2 in A549 cells (P<0.05, P<0.01). Conclusion: GDNPs
induce apoptosis in lung cancer cells by stimulating M1 polarization of macrophages, inhibiting the proliferation of A549
cells, regulating the A549 cell cycle, and activating the TLR4/MyD88/NF-«B signaling pathway to promote the expression
levels of inflammatory factors.
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FitdE e At L R e B FIPE T 388 e = MY YRS E ,
5 AFAEFERAILT 18%, T HH @i s N ZE iR Fn A=
AU RHARLIA 180 JT i SR T2, Hirh 80% Ky
SRR AP, 80% M NHE IR RE oS 9] R A /N L i
(NSCLC) . /AT F R AN R GevRy 7 7 i EAS T
—LEiE R, {H NSCLC BFHMHUSIAR2E . 1T
e/ N MEES A% oy T 25, (B LT T e i) BB AR e
e, BB 2W, fbyy 254 2@ a3 an it
G BUAN TR ER T LA S IO IeE 40, SR S 2h
YIEERI N R, AR 2E, BILT- A 1eIT 259
FRER = WA 0T 2B AR RS, H Ik, SR — A
R A A SERHEST RS U B

G IMA ST —Fh AR 2928 30~150 nm Y R 52
Y, HH A P9 22 2 VA S A0 I RS Rl S R 2 440 i
G, A 2 A A AN () 32 3 Hh A 25 BB E S, S
RN B A RE S FBAIRT . DNA Fl RNA, fJ s
Z A A PR EE S T, I H HGA AT LS {48 Py S5 A
s BRPE . A Ab . AR L s A= . Ipsd 4
MUAZZEFNFERS A B e W 25 S5 2 e o

SN MARTT BRI W A 53, 432 H I
S T] BB 5 A2 ARG el & el ml G, SRR
JIBE v A RIS PN A 005 T o B3 2R A2 AR Al i ok
Z S A aEE TR, AR R A TR LA SZ AR gh g b
AL RN, I B3R 3R /KO, AT -2 gt A= ) iy 2
AR ERDIHEN . il R, izl el s Mk
Pz s A iE Y B R R T X A S T
FENFETF AN MA 2 W Al & ™, SgzLsh
VLA —FF, AR AL S SN IMAR, T REZS S AEY)
2 -2 B SE A, A S PR AR S R S i — b T
BEUO, i AH G B 40 i (TAMs) J2 I J88 T 31 5%
(tumor microenvironment, TME ) {1t 3= 220 sl 35843011
FvIRE T4 A S v I 2 Y R A Jed AH S I 40 JH 2 18] 1)
AL AR RIS RE Y R e o TAMSs A] LIAEAS R Y
Bar= A AR Iy sl IR R AN . 2 s Ak B 21 A

(M1s) Fase et Tm AL B W 40 i (M2s) 2 A b 3= B Y
FEL MR AR AR, 14 0FR Thl/Th2 S3fkA =, ok
A B I 20 I AT 1l 20 PR R S5 (A AE 2208« s IR
BB T (TNF-a) FI 352 (IFN-p)Z% Th1 4K 7%
W, SR ] M1 Y g A b £k, M1 7Y g 40 i
ik TNF-a. F S8 —S LA A HE(NOS) | IL-6, 3
P PR TE RN TAMSs 78 2H 4 (1932
T OB UE BH SR s AR L M AE A R IRZE NG
It HL, g v TAMs 14785 %5 B2 5 I Jed 3 Jre R 245 74
FHSG, B, TAMSs 8823 BB TE 25 A iiis
R RO, DR 2R B, S E LB A0 4 R Y SR R
BN S MNMAS AT LATE B AR i g5 S h iR SOy, DA
Tl g A=

NS R HEBLAT 1 22 25 B T () 45, X SRRt
T HS A AN . A A s A fEF A =6
P -S-38 S A ZE B R PR 1 v RN Y, AT L it
AEIEHLHNSE T AR T, v 4n e a4 5E, FHIE
I AR G AR, DA BEL LS8 3 RS, DA 445 il Z=
A AE, WIATRE . 2R . FL55 . @5 Ao, Jx
Aok, X ANSHNIMARIITGE & B, NSHMBAR T L
o RIS G J2E A0 I ) AR Ak oA 1 ) B e 2R 1 AR P
BEA, NS4 NMASE I 36 PR 1A 5 R 2 25 RN B JRg f A
WP RIBI TR IR, LA T — P EIRY T AP 4
JoTIE 7 TR AA B M 25 e R Rk, AR S SRS
NS5 A 1o B AR B g A AR AR SR E /N4
Ml AR A 5T ALH], I AS LG ITR AT
FEHRE—E LS ILRT
1 #MR5EE®E
1.1 MRIENE

ANZ Wi 6 it NS, F=ihs Ak /N B EpAZ
FWEANA RAW264.7(CL-0190) . AAE/INHAENaE 40
fifti A549(CL-0016) . Ham's F-12K(WHB823P231) .
RAW264.7 &R F#EL(WHAA23G033) I [ RIX
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WA TR AR PR A W] LPS(S11060) W F i
WA YR A RS F] s BCA 2 A 2 57 &
(P0012) . 4t JH 1370 £ (C1052) . dH AL I8 T35
#(C1062M) W [ 38 2= RN Fl; IO sl oml &
(AU341) . FLHEP IR & (AQ601) M H 4= 4:
A=W BlL B A R4S 7 5 f-Actin Rabbit mAb(AP0060) |
TLR4 polyclonal antibody(BS91353) . MyD88 Rab-
bit monoclonal antibody( BS40219) . iNOS Rabbit
monoclonal antibody(BS40374) . COX-2 polyclonal
antibody( BS90326) 4 [ Bioworld; NF-«B P65
Rabbit mAb(8242T) iy H 3& [F CST; FITC anti-
mouse CD80 antibody(104705) 4 H Biolegend,
Infinite 200 Pro B #R{Y % -I- TECAN 24\ ] ;
111 8 — 404k i 55 32 46 35 @B Thermo 2\ A ;
IX73 26 fMEE  HAS Lympus 23 F; 1645050 #l
& EE R B UKI 9% E BIO-RAD 2 A ; FL1000
iBright FRES RS  LEFER CHIRBHE A RS
F]; CFX96 Z&)tE 7 PCR X 3£[E BIO-RAD AF].
1.2 EWHE
1.2.1 ASSMbipftEslift
1.2.1.1 ASHMMAIEREL AW 255 5 ik
TP SRy XS R i NS S IMAR AT IR
B, EAARRER A R i AWV T, AE50K
RPN PBS SJ3%, b, i AGE s i R, (8
1 mol-L™" Tris-HCl1 ] A S WM pH = 7, FEFE N
400xg. 800xg F1 10000xg 514 &5 0> 20 min HL |1
W, AR B O HLEE 100000xg Ry 1 h,
20 mmol-L ™" Tris-HC1 B2 I FE4 R IETTHE -
1.2.1.2 AZHMMARaife e ReRaifb: ic
#il 1 mol-L™', 2 mol-L™" BEMFHAW, 75 5.0 AMRKIK
IAFESEW . 1 mol-L! A1 2 mol-L ! FEMEIR K,
100000xg & .0> 1 h, FHBEWEAEHZE, SR E A
20 mmol-L™' A% Tris-HCl 4%, 100000xg 5.0 1 h,
Ve Z 4R EERE, B 20 mmol-L! /1Y Tris-HC1 =&
BITFEIHIRFEDTTE, FAFALI NS MR . AR
21 38 3 35 L T S A I N S AN, 45 R R,
alifb J5 1SN AT 35 3 —, B4R ZE R HE 317.90+
4.43 nm, HANA I T BUZ LR, 8RR R/
— I ZSFORE P ER AR S5 4 , & SN AR S S ) 4
AEP; dE 5 BCA & alifb g NS/ NMAZR
SO R B, R A AN TRV 32 2 1LV 18R 1 A T L 7E

562 nm ALY G R L HIbRAE T 2R, AR PR bR b £k
T EAFHH A e NS SNBARBINEER A 103 me/kg.o
1.2.2 ¥R MRS IR R4S RAW264.7
AU RAW264.7 il & HE 323655, BF 37 C
N 5%CO, AN ER FRAE TP 3R . RAW264.7 41l i
B55% 24 h, [HPEZHZS T 1 ng-mL ' (19 LPS Hl3, 4524
ZHINAHREE 5. 10, 20 pg-mL™ B ASHMIMAE, F3%
24 h, WA 40 i 55 3% B3 W, L 2000 t/min 25 .0
10 min, Ffifid 0.22 pm AR R, 88 SR
B2 i (CM) o AS549 4B FH % 10% I 4= ML .
1% %% 7% 2 F175 85 2 Y Ham's F-12K 1537 2L 85 9%,
AS549 HHIARHR, B55E 24 h, 3 FIEUWR, INAS&1EES
FEH 2 mL JE 3 FE 24 he

1.2.3 AZSHMMEXT RAW264.7 ZH 3% 7 il 2 5
g R XTEUE R RAW264.7 4i i, DA% R N
2x10* 4~/mL PP T 96 FLANMIET IR b, 7 TH IR 5T
FEFE TP BT IR 24 h; BEESCE 2 A3 O BREH ; B
Xof B 2H (20 mmol-mL™"' B4 Tris-HCL) ; BH P X B8 2H.
(1 pg-mL"' (1Y) LPS); ARG 25 (NS
e BESh 5. 10, 20 uygmL ™), BEHBEE 6 NEFL,
24 h )&, EHREG AT, IMA CCK-8,37 C It E
30 min; FEYF KA 450 nm AMAG I 45FL OD 1H. i
FEEFRI AT

FH 0

. Apr— A,

AIBAPITH (%) = T

o Ay AT ALY OD s A 9 SCERLZH 1Y)
OD fH; A 7S FIXTREZE OD fH.
1.2.4 SEAFE & PCR WA XTECA K EH Y RAW
264.7 401, B E N 1.0x10° 4 /fL, R T
INFLEG TR, 5825 X RE A . FHMET BR 4 (iR %
i1 pgmL™ [ LPS) . NS /bR 452540 (5. 10,
20 pg-mL ™), 537 24 h, 525 AT B IR IE, # Al
525, 75 3% 24 h 5 U A 41 ML, FH Trizol 42 B &
mRNA, HRHE S sl & v A cDNA ., S
B 5E 1 PCR A1) 1L-6. iNOS. TNF-o, MCP-1 #% 5%
IS, SERTRE B PCR ¥ B S W A4 94 °C,
30 min, 1 MEER; 94 °C, 30 s, 55 °C, 30 s, 40 PMEER;
95 °C, 1 min, 72 °C, 10 min, 1 ME¥F, PCR 3 |4F31
Wk 1,

LA GAPDH NNZs, ARG 2744 [ ) I s 54 ik
KRR A

F 1 SIER PCR 514551

Table 1 Sequences of real-time quantitative PCR primers
HEA s LS S
GAPDH 5'-ACATCGCTCAGACACCATG-3' 5'-TGTAGTTGAGGTCAATGAAG-3'
IL-6 5'CGGAGAGGAGACTTCACAGAG-3' 5'-CATTTCCACGATTTCCCAGA-3'
TNF-a 5'-TTGTCTACTCCCAGGTTCTCT-3' 5'GAGGTTGACTTTCTCCTGGTATG-3'
iNOS 5'-GGACCCAGTGCCCTGCTTT-3' 5'-CACCAAGCTCATGCGGCCT-3'
MCP-1 5'-AACTGCATCTGCCCTAAGGT-3' 5'-CTGTCACACTGGTCACTCCT-3'
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1.2.5 HECdiBE AR KA S4BT RAW264.7 41
MM AL RE I RAW264.7 40T IR 1.2.4 1538, %
HUEA YR IRAE, 1000<g B0 5 min WCHE AR, PBS
FE &, I A 3 puL FITC anti-mouse CDS80 antibody,
4 °C #ESGHET 30 min, 1000xg B5.0> 5 min, 3£ & b
i, PBS 7B — 1K, 1000xg B .0» 5 min, 37 _EIF,
300 nL FEANAE, FRECANMEARAS I M1 2 B g4 i
PR CD80 HyZik,
1.2.6 A549 ZHM9IE I ESES:  AS49 dH ffudi By
BE 3.0<10* - dufit/ALANR, Ba3%E 24 h, B JEA 1B
FEFE, IMAFARN B G535 32 3%, B53% 24 h, $ R EL B
fn A CCK-8 & &, 75 48 il 55 32 46 ¢ & 30 min, 7F
450 nm ALMIRE WS CEEFT . AU I R A K
p/{II
() = F

o Ay HAT ALY OD fH; Agpg AL B2 1Y
OD fH; A 9723 FIXFHRZH OD {8
1.2.7 A549 4UfiJE B SC 5 AS549 4l il 6.0<10°
AU/ F LR T7SALER IR N, 5555 24 h, F7R5A
TFEIL, AR ) S5 R53R 368, K535 24 h e, =R
Z 1T, 1000xg ZEAA B0 5 min, WAS LI, BNy
ULHE, Fi RE AT it ARG I 3275 S e HA 5 X am A Ty
o4 B, ) FH I 2 A A SRS DU A 549 24 it Jo] 3D iy A
1k, iz S B 344: Flowlo 7.6 434 i JE 728 1k
1.2.8 AS549 AMMEJAT-SC8  AMERSR Iy ikan 1.2.7,
{57 FH R BRI b, WCHE 4B i 3 2500457, 1000 r/min 55
> 5 min 532 3%, A 400 pL Annexin V-FITC
LEES W E MM, I A 5 uL Annexin V-FITC
A1 10 pL SAL Y BE YL (A9, TR &), 37 °C EEOLIF T
20 min, FH AN ST SR S5 b s A5 B s
HMIRALRT A549 UM T-HIFEN
1.2.9 GPELNils ARGy an 1.2.7, WAL
BB, 1000xg B0 5 min, W EIE, ITAGE
i RIPA R, Foor24fnanie, (i BCA & H
REART B0 A2 B R BE R AR R R, AU —
ot At 2 460N - 2R PRI s IR e 488 J5E FEL UK ( Sodium dodecyl
sulfate polyacrylamide gel -electropheresis, SDS-
PAGE) 4> B3, 1H 7t 220 mA %% % 90 min. i FH 5%
PBS @3#r &t 1 h )5, i TLR4. MyD88., NF-xB .,
iNOS. COX-2 —¥HiiFEF I, Blfi—bt, PBST PEi%k
3 K, “HUEIRIEE 1 h, PBST BE4 3 UK, ffif iBright
FREMR R G W OIS, JH Image J AT
53T
1.3 B

SIS EHE R JH GraphPad Prism 8.0 {43474
T2 BT, BARBOBER I ME AR E2E (X+SD) 3R,
ZH A1 R FH B R 2R 7 225091, P<0.05 3R b 251
25,

x 100

2 HBRESH
2.1 ABINDMEIT RAW264.7 BYARRTE SRS
RAW264.7 £ Tris-HC1. LPS LA K A [F] 3¢ B 11
ANSHPIMAELEFE 24 h, 555 X BEZH (Control ) A#H 1L,
BAM: X BE2H. (Tris-HCD) X RAW264.7 41 T34 14 58
YEFE s ZEFHPEXT HEZH (LPS) M 2N 1 ug-mL ' B, 41
% ) R (P<0.01 )5 525 FAXT BRZH AR L, Bl
GDNPs ¥ B (19 36 i, 44 B0 ) 76 Wk B2 ofy 5~20 pg-
mL™" JEH PN W3R R, B U W ATk AR R, NS
AN IMAH JEE Ky 20 pg-mL ! B RAW264.7 B4 20 id 7%
J15ci8 (P<0.01), HRJZ NS HP R E 2 10 pg:
mL '(P<0.01), ¥ E N 5 ng-mL ™' BT 4IAE TS 1 5 55
(P<0.05); S5RHMXT HELHAH E, ASTR] o B i N 24k
RZE 252 X RAW264.7 4AME 7% J1 AR I i3 35 19 5
(P<0.01); 5FHMEXT RELEAA Lb, AS[R] e BE i NS4k
A% RAW264.7 4HIyE 1 0 e 85855 (B 1),

200 =
fidii
—_ - EX S
S 150 - . .
2100 ns
hnd
%
SN 50 —
0— T T T
Control LPS Tris-HCI 5 10 20
NS IR 2520
(ng'mL™)
Pai!

Bl 1 ASHMNBAEXT RAW264.7 AUHEIHE 19520
Fig.1 Effect of ginseng-derived nanoparticles
on RAW264.7 cell viability
525 A IR A L, "P<0.05, T P<0.01; 5 B X IR ZH A
e, #P<0.01,

2.2 ABHNIMAST RAW264.7 4RR T A FEE F i 5
KRS0

M1 L IEAH I AE S 0E P43 3 AT I RE e yis b
RAEAE L, PR 1 35 052 25 Fh 24 B8 FIos 25 19 4=
FER L FF T Y, A SR M1 A e
J2d 4 v 34 S IR 5 NSCLC B3 I HilUs s a
K2 SN TR AS /NIRRT AN RAW264.7
ZHIAR AL A2, SR FH SCHT 2 3 PCR R L W 28 i
RAW264.7 #1 1L-6. iNOS. MCP-1. TNF-a 5% 5% 7K
SRR TE L, a5 5 o (] 2), 525 X B A e,
LPS #H IL-6. iNOS. MCP-1 %% /K - Ft 55 s A~ 67
I ASINMAL LS, 525 (AT BB AH EE, A4
WAL ] & 2H iINOS. TNF-a 5% 55 /K F 38 F+ 5
(P<0.01),TL-6, MCP-1 JC #2557 ASHMNB A
7 4 20 iINOS. TNF-a #% 5% 7K F W 2 JF & (P<
0.01), IL-6. MCP-1 Joi #2255, ASH A sl &
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