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PRI ( Corbicula luminea , X 44 T8 4 W) 2 i
IR, W EESE | E R IR Y, OF B 2 Fh I
Iee Ve ORI I I BR B ) &7 0 7 wic 80T
(ARFEHNHYH, W7 (freshwater clam soup , FCS)
B oW AR SR AR MY S AT
PERLA T HA VR E Bk A 2 R 1 A A 5 T IE
ST FCS X M I 4 R RS A U I
FEATER™ BB B AF DRI . FCS 4B
ARG HIE 5T 2 4 vh T T 3% 19 50 1 3 M
g3 IR A R R v JEORTRE b B B3 0
C R4 T AT 2RI E 24 ABIFSE AT AR HiT A
P4 BL, FCS H o1 I SR IO Y iNPs , 3
ST BE T H R RUURL RS /9 438 7 R X FCS TR
(¥ iNPs HEAT Al ML FIRAL " R T FCS K H
iNPs PR e | 5 BP0 3 A R W S I 45 05 P
3, LA A o) JEL ] R i M, HLRT BB FCS T
PeEE Bk FCS B H iINPs REMNAZ G 1
HAL, & R AJE AT 5 A RIEE R Z L4 B
FEAERT, DT AT Re B Wi i iz 22 LA % SR T X 4k
iNPs XA [R1 21 285 1 S U5 1 400 JE 7 A= 1) 1. 57T 5
M ¥ 15 #5708

AWFFEAUE L 4 Fh AU, 53500 R A0S B 4
(MDCK) A% i 40 i ( Caco-2) (A IEH 40 i
(L-02) FR RS AR JFs W 240 M, PFAY FCS S
iNPs FPRAMAH R RE R | IR 5% HOGT EL 0 4 i i P 46
fEIR RS R AL SRR ROS KT IR W D RE 1Y
S A AN RSB R FCS B H iNPs AR 127405
PESVEIAL, S RO T AR SRR

1 M5

1.1 #RERHA

T, 65 V5 A8 35 37 )1 7K 77 3 5 Uno-Q B &5 44
Ji&, 5 [H Bio-Rad 23 ] ; 4% _E B4l (MDCK) | A
S5 B A ( Caco-2 ) FINIE # F 4 AR (L-02) ,
BHBE F A A BRI 5T BE 40 B P 5 A s e e Xt
(HEH R WHER) WAL S W ( phosphate buff-
ered solution, PBS) .HBSS £% i ¥k ( Hank’s balanced
salt solution ) M4+ ZBEIL 2 , GIBCO 23w 5 Jif 4+ i 75
(FBS) , LAa.31] Biological Industries 2 ] ;3-(4,5-".
FHOEWE -2 )2, 5- R L PO A MR [ 3-(4,5)-
dimethylthiahiazo (-z-yl )-3, 5-diphenytetrazoliumro-

mide, MTT ], AMRESCO /A F] ; — H JE AR ( dimethyl
sulfoxide, DMSO) .2, 2" & — 5 T &k — h i
£h(2, 2’'-azodiisobutyrami  dine  dihydrochloride,
AAPH) | DiBAC, (3) [ bis-( 1, 3-dibutylbarbituric
Acid) trimethine oxonol ] 44} JE & 41 ( Nile red) 4t
B AP £L ( Nuetral red) | Hoechst33342 J4 Rl 945
Z 4 (sodium fluorescein ) , 32 [E Sigma 2% Al ; Mi-
t0SOX™ Red , 2% [ Thermo Fisher 23w ; St 48 1k ik
IR & (FRAP %) | S PTE AL RE 0 Al 35
B (ABTS i), B 2= RAEYH AW 5T 5 40 i 15 52
&, E Corning 7~ Hl; SPF 4% SD K (8 ~
12 JAlt)  WiitAs s Rk 58 ir .

1.2 (UFE5iE&

NU-8500 #4 41 it 15 52 46 , & [F] NUAIRE A 7 ;
FlexStation 3 % 2 Ty G885 It T 4E 3k, 38 [ Molecular
Devides /3 7l ; ZeissLSM780 RO 58 A2 i e | 14
[ Carl Zeiss SAS 23 7] ; DMI3000 B #5518 & i ik
55,25 Leica A 1] ; UV -5100 BI£24NA] WA BE
i1, HAS HITACHI A 7] ; BioLogic DuoFlow 10 )2 4
%4, £ Bio-Rad /A H); DAWN HELEOS - I %}
JNS B O HUN AL, 38 B WYATT Technology 23
) ; Nano —ZS By /R SCHOE R BEAX, B[ Malvern 1%
WA RRAT,

1.3 ZBAHZE
1.3.1  #THH A H iNPs 64 %] &

Z MR ST A TRE S i 45 T K R
2 ~3 h BRVDVES: HRRR T b 1 12 1 h R
IR, B ES H B, B0 (10 000 t/min 15 min)
B 2s Ul vE, B bW W, B4R B FCS, BE A E T
=20 CHRHRAT, B—E &1 FCS #5h, F NaOH %5
THoks FCS BERMARZMZE pH {E4 8.5, #%H Uno-Q B
B 38 M 0 1% 5% B 2 A O 6 B (multi-
angle laser light scattering, MALLS) %} FCS /] iNPs it
T35 B i, ARl URLHS FEL 4 1 S 5 B AN ] 3R
42 FiNPs 4143, 53318 IEC-P1 FTIEC-P2, FH
ACHUHYES , %F FCS IEC - P1 1 IEC - P2 (-
YKEHi45E (Dh) Fl Zeta BT AT RAL
1.3.2 @ik

T R A (MDCK) A5 a 40 ( Caco-2)
FUNIE R AL (L-02) 23 5 H MEM 35389 (51K
FUSBCH 10% (1) FBS) 12 MEM 15 35 W ( & #1143
BN 20% 19 FBS) 1 RT RPMI1640 15 359k (& A
SR 15% 1 FBS) UM RE IR BT A 4 MY E T
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hRK A5« AT 7 0 R SOR, 200 25 1 B0l DR R f I e 20 L e 2 O ) 2 ) 123

37 CHRUAFLE0R 5% 1Y CO, FREE itk 47 8 B ES
I, WA R B s SR AL Y ARl G EAE 90% I, i 4T
AR BRI IEFE ,
1.3.3 RRE#%mpizi

ZIESCHR [ 15 ] iR 3R I s B g i i, R R
I3t 351 4k B F A RR P, MR A2 R TE A 10 mL
DMEM JC Il 7 35 % 5, JF R R HE A 3 min, 7 &
5 min BRJG FHICHE B ), /N0 AT R HE 8, A T
TS S BN s A, BT JC TR B0 A Hh iR AT B0
(25°C .1 000 r/min, 5 min ), W5 5E 40 M8 VT 3€, H
DMEM JCIfiL i 5 357 3 2 UOE Ve AL B, e )5 F DMEM
W (S ARFRAM 80 15% 19 FBS 5 1% XU )
R T AT A, R AN E 1 x 10°
A/mL, JEEEB 3] T-75 A SRR, B F37 CH
BB 5% 11 CO,PREE KT R 2 h, /N0 i
W, B ARG BE R A0 HE , I AT RS 3R 35 T 53R
FErh kg3 24 h TR 22525
1.3.4  zafo & rsm

H MDCK , Caco-2 . 1.-02 4 fifg5 B0 I8 i 5 g 4
ML ZE 5 x 104~/ mL J& , 43 R0 F 96 L 41 i A
H 37 CFRRUN N 5% 1Y CO, 3155 v i & s
F%24 h, SEHIREZS X IE R SRS AL, A
AR EE N 15. 63 ~500. 00 we/mL B4 FREE & 5
LFREFE 24 h, R MTT &, #0541 570 nm
KACRIROGAE , AT R ARG (1) T,

e ACEEIEE) —A(ZEAL)
ARG = 4 Seppma) — A (% Fi9L)

x100% .

(1)

(1) P, ACRRINRE ) 1 IR i WO (E, A
(2 L) s A OGIE, A (6F BRZH ) Ay Xt R ZH 1%
SEAH s AR Th AR HE R A0 MR A FL oA 25 AL, P At i
{ER _ERERFL A X R
1.3.5 Evmfe5 FCS & X iNPs #)

e Nile red #5ic FCS K H: iNPs, T FCS.
IEC-P1 1 TEC-P2 H /il A Nile red & ( xR &
WER 1 pg/mL)  TEH IR FEOGYA 1 h, Jefss
WG RE A TROCE T D8 25045 (100 kDa) o,
PRANIE £ ) HBSS 28 #h i, T 5 000 t/min T & 0>
10 min, ZUIEVEB A 4157, 7850 L BR BB B AR 256
(1) Nile red ¥, FLH B N ULEEUE i W o 21 (5.9
FAE BT FH AR R HBSS 9% v B B A 7 41 4y
G

B2 x 104/ mL B E Wi 41 i 2 W 24 1L

B, 7 37 CHATII BN 5% 1 CO, BRI h % 37
IR, B ARG IR AL O SR VR IS I AR B 4
SR(RRAESY) , TR AT 2 h, [FES, R
Hoechst33342 JREX 2 A% 247 Ge (B e A7 (HE 68
A RO R A 70Ok B AU T LSRR i 5 4 il
YERII G O, AR 2547 - X GE , Nile red 93
KA 549 nm A& ST 628 nm, Hoechst33342 1)
WOR I 346 nm AR ST 460 nm
1.3.6 E %20 ot & 454

B 5 x 10°9~/mlL 19 10 200 i B #2570 96 FL
YN FEART, BT 37 °C FHARFB0R 5% 1) CO,
W kG g%, KB FREE A 2.5 pmol/L
() DIBAC, (3) I 100 pL J-HFE 15 min, M5 A
50 wL FF 9 BE B R 50 WL AAPH ( & ik R
6.4 mmol/L) &, 50 wL HBSS, SZI[R]Af% 7 28 40
(Control) \FHEXT HRZH (AAPH) . MM & T 23
RES I T AR sl Rzl Azl 2% 42 Ao 7L B8 37 °C,
PR 493 nm AR S 516 nm, B 10 min U
E— IR, A B 120 min,
1.3.7 E & fabri s setem

WAL E R 5 x 104/ mLL A9 0 240 i 2 o
BT 06 FLANMAR , B T 37 C AR E0N 5% 1Y
CO, B 7%, SCiu i, R IHRG S5, AR5
JH HBSS 2P/ NGB UE 1 i, B AL iIn A AAPH
(LN 6. 4 mmol/L) FFFIAE 4 100 pl, L5
[FIES 155725 FH2H ( Control ), FHPEXT HEZH (AAPH) | &
T 37 C AR ECH 5% 1) CO, IRBE 537 24 h,
B G /NG BR 255 A W, HBSS 22 il
(37 CHIH)IFVE2 ., MMAFTREWE A 1 mg/mL
A PELT TR 100 WL, T 37 C FIEF Y 1 h, #
FRARBEW BN A b PR, OF 28 37 C Ttk HBSS ¥
VRIEE 2 3, BN AR (LR - ORI TR,
PRALEE 1:1)200 pl/fL, TEIE T2 24 h, &5
FHG T AR TP 570 nm P KA, 40 Y
FhERe AR PE (2) 15,

A
A IERE ) = A—S x100% . (2)

K (2) A, WO A, A HA MO
{H , Control Y ELWE AN M A WK% R 100%
1.3.8 EMmieXfaikEHEA g & A K-FAEN
0 20 B B A 1) 375 M 480 3 (reactive 0Xy-
gen species, ROS) KR FHLRLIK ROS ¢ G4
(MitoSOX Red) HZEHREFR IR . H 5 x 10"/ mL
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18 L I A B A T R B IS 96 FLARIE SR 24 h
Ja , EBRIEFREEIFIEVE 1 U, MA 100 pl FIMitoSOX
Red VAR (LU FEH 3 wmol/L) , T 37 C AHAFR 4L
N 5% {1 CO,PEEh # B E 10 min, LB FIER,
I HBSS T VE 2 3, iTA 150 L R¢ I FE 5 A1 50 L
AAPH (&4 4 6. 4 mmol/L) 8% 50 wL HBSS, 525
[F)f 3¢ 5745 FI 20 ( Control ) | FHAEXS IEAL (AAPH) |, B
H2h 5 TESFACPAI, A Al 37 °C
ORI 510 nm &SR 580 nm,
1.3.9 FCS &4 iNPs 4L &AM & MR 4E

R HH BT 4 AR BE 0 K 3R & (FRAP 12|
ABTS %) S8 Ak [ o B W iiE J7 1 (oxygen radical
absorbance capacity, ORAC) #-fli FCS A H: iNPs A9
PrAAIEPES S BRI BB ALBE TR A pmol/g
Y, pmol/g FRI
1.4 #iRALE

BAEST AT GraphPad Prism 9. 0 $ {44 #
SR 3 U B, BE S BUE + b i 22
(mean +SD) &7~ , K H Student’s t-test X Z 45 17
BEMIT, P <0.05 R ZFBEAREE, R
Zen software ( Zeiss ) b FRHSEE A,

2 HR5HMH

2.1 FCS KR E iNPs B R1E

AR 8 ST 1 BT B - A 4 (83 - 2 A O
STEC G 2 s gl A ik p Y 4 IR AME 5, FCS
AR 5 A A, e e B K 5 3
SN B CESE S, AR UKL 53 5 T R MR H) 45
FERHT 2 A5 BA B E WA E S, R T
FCS TR 4 43 o 53 SWSC AR P 2 43, O %o L i

151 151
10 10
= i
= =
E=d &2
R s R 5

0+ 0

10 100 1 000 10
Dh/nm
(a) FCS

ARG HERH 533 — 22 1 BE G ECTICH 20 B, =383
A 1 AR AR E U5 5 SR A £8
T, H AR 2 R RO i o AT, S840 E R T
X2 AN R FCS TSR 43 B 43 Sl i 44 ok
IEC-P1 5 IEC-P2, FCS K H iNPs Bk &Rt
FMEAIAMFE T FE L, RR L ME L A RS
Eaifbf3 289 IEC-P1 Dh 24 52. 42 nm  Zeta HL{7 K
—27.00 mV, 1M IEC-P2 Dh & 70. 11 nm , Zeta Hi {7
N —8.90 mV X 5 Fr AT 4 R ARAF Y mri A
FESE T R R S R B A R | 32 B2 B oy
R BRI R T SR S

# 1 FCS S H iNPs [y Dh 55318 1 34
Tab.1 Dh and zeta-potential of FCS and its iNPs

FCS IEC-PI IEC-P2
Dh/nm 79.57 £0.20  52.42+0.08  70.11 £0.20
Zeta BL./mV  —6.12+0.37 -27.00+2.78 -8.90 =1.04

2.2 FCS RH iNPs A R6iE 518200

H AT TG K BURL I A= 0 35 P9 R FH
4 7 L-021"% | Hep-G2''"*)  MDCK'™ | Caco-
2PV AR AR LT BLE we/ml f R
AT MR TPAL 2 BRI AR SR 3 AN
ZHAUR I ) 7K A= 2 4l A% (MDCK L -02 , Caco -2)
FL A AR A (R BUIE I B R4 ) |, T4 15. 63 ~
500. 00 wg/mL T FE ) FCS S H: iNPs X+ 4 ifd (1
EH 25 R aniE 2, R 2 RIAT, 76 5256 1R B2 VS
N, FCS & H: iNPs 4355 MDCK L -02 ,Caco -2 #l
KR s B REARAEAE ] 24 b J5 &4 SRR E T 1Y
ANMAF 15 R 25 100% , WEW] FCS K H: TEC - P1
FIEC - P2 4K BRI 43X BT FH ) 4 Fh i g 34 6
B R EEME, FCS K iNPs X 40 it 26 R HS i 4K 25 1

151

St /%
°

w
T

0
100 1000 10 100 1 000
Dh/nm Dh/nm

(b) TEC-P1

(¢) IEC-P2

K1 FCS KJLiNPs B9 Dh 73
Fig. 1 Dh distribution of FCS and its iNPs
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160r FCS mm TEC-P1 =3I IEC-P2
« 120
ﬁ - -
=80
&
=
F a0
1563 3125 625 125 250 500
pl(pg - ml)
(a) MDCK
160r mFCS mm IEC-P1 =3 TEC-P2
1200
A
I
=80
&
=
g 40

0
1563 3125 625 125 250 500
plpg-mL)

() L-02

160r 3 FCS wm [EC-P1 =3 IEC-P2

AN AR 2%
z 8

N
=4

0
15.63 3125 625 125 250 500
pl(pge mL™)
(b) Caco-2
160f . FCS  mm IEC-P1 =3 TEC-P2

—

[\

(=]
T

AP 5%
g

IS
(=4

0
1563 3125 625 125 250 500
plpg-mL™)

(d) MR 24

MEE R 25 L B AR 1 2, 100%
P2 FCS K iNPs AN [ 40 ffd 1 4
Fig.2  Cytotoxicity of FCS and its iNPs on different cells

YEFRT RV Zh T H = B R4 (20 BB R S5 &
FIB) BRI E

H T8 12 WF 58 30 FH I N T4 K B80kE (
Cu0 . Ti0, .ZnO 44 K Fiki ) 2 H A 40 i 2 1,
M Z N G &I7 75 FCS FRfY iNPs X IE AT
Ik Wi b R R 78 H5E o 58 A 20k VR Y 20 il 24 R AL
YN EE P, BN G B SO IR 1Y INPs T BE LA 1
AN R LG e T D5 S k=i /i)
W 55 A A B 45y T T BE LA AR K A A S AN
AR AT 2 BRAh, W g O ) I A I v A4
X FCS B iNPs HAT R AP B 32 1, B8 )5 2258
K FCS S H: iNPs i I 200 it 4 375 1 5 Th BE 5% i 114
WG HEAL T B Sk A5
2.3 FCSREINPs MIEREEEMAMERVLRE

I Th BE B9 520

L0 20 B AE AL A rh B T8 U0 R R i
IR (HINABE R EE R e S TR RUBORE ) | I ol S N 2%
JEHUAAL B A1 Sfe J0RE (T 40 K ks B iNPs ) 1156
—IEBELET AR IR T g 40 i BE X HIL A
A= PR R ELA B L A, N TGN KR v 40
AHE AR 5 4 T 7 Al JHO6E AL AR B 928 46 7 T 5%
i 20 =28 PR PR A INPs o v 40 i 4 4
SEPEAR X LA I (1) 5 22— 35, R Nile red #r

10 FCS TEC-P1 F1 TEC —P2 4351115 5 W 40 e/ 1
2 h, TESO L T AR 0 TR T L AR ORE 5 41 i 1)
A5 & 3, fEL 3 AT, 78 20 A At 2 AN 20
P A ] USRS 2T 0 5 ITORE (i Sk AraR ) | X U6
FCS S H: iNPs 23 WA i 7 w3t , (H ELAA 1) 7 i
BAA FRF5E

I IV 01 65 A7 P 73 A A o s 20 B T e
AR B R R bR 22—, BF 9 2 BH 1 W5 440 Y 5 FiL £
SE VR M1 5 M2 8% Ak 43 Y DL R A W T fig AH
12T FCS e H iNPs Ao i 1 v 2 i A9 448 i
PRSI AN 4, f & 4 AT, IE B B A0 i A
FCS S H: iNPs J& , 4 B e A6 2 64T DIBAC, (3)
(2 B R kA AR, B FCS B H: iNPs XFIE#
ARASTF B NE i W5k 40 F5E Pl 57 T BH I 52 ), 55
Xof L WA I JE R PR A 25 2R — 2

AAPH BEIF 7= A 2o 460 [ Fh 56 DA T 442 5 448 i PN
THIRBEIT ROS KV, (51 1 15 0 4 ff Ak S Ak 17 %
AL TR ROS 1055 T #REF DIBAC, (3) M%)t
SRS UL AN & A AR AL, DFSE %48 AAPH i
S E R AP A ROS IR R, FCS K H: iNPs %}
JIE s I 200 O b A7 B S ), S5 SR AR 4, D 4
AL AR R B9 FCS  IEC —P1 Fil IEC - P2 44K
SOk AT [l T A2 A0 I OTR A R B9 B AR i 9 Y
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(¢) IEC-P1
£1(%° Nile red Y2 (41 FCS Sz H: iNPs, # {55 Hoechst33342 Y0 (20 4%
EL A% FCS K H: iNPs [ I8AE FH

Fig.3 Phagocytosis of murine peritoneal macrophages on FCS and its iNPs

(a) Control (b)y FCS
A 3
15 ¢ -@- Control
- 1 000 pg/mL
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2 e . e |
=
™
=05 r
1 1 1 1 1 1
0 20 40 60 80 100 120
t/min
(a) FCSARIFIAAPH
15 r -®- Control
- 1 000 pg/mL
250 pg/mL
1%;( Lotk 62.5 pg/mlL
ﬁ TESESN 55
-;;;.
m 0.5
k=
0 20 40 60 80 100 120
t/min
(c) IEC-P1ARZESIMAAPH
L5 -@- Control
- 1 000 pg/mL
. 250 pg/mL
EET 62.5 pg/mL
P =5 TR
%5
E 051
J=
0 20 40 60 80 100 120

t/min

(e) IEC-P2 & INAAPH

1.5 1
“® Control - AAPH+1 000 pg/mL
2 AAPH AAPH+250 pg/ml,
= 1o AAPH+62.5 pg/mL
el P
R 2=0-0 ¢ 9o \
w .
Z
=05
L 1 1 L L L
0 20 40 60 80 100 120

t/min

(b) FCSHIMAAPH

—A- AAPH+1 000 pg/mlL
AAPH+250 pg/ml,
AAPH+62.5 pg/mL

-@- Control
AAPH

120

Il
0 20 40 60 80 100
t/min

(d) IEC-P1¥5/lIAAPH

1.5
-@- Control -4 AAPH+1 000 pg/mlL
AAPH AAPH+250 pg/ml,
;%é( Lof AAPH+62.5 pg/mL
S
R
=
1=
o
=

1 L 1 Il
0 20 40 60 80
t/min

() IEC-P243 i AAPH

L 1
100 120

4 FCS B iNPs X6 IV 240 A5 L A37 F) S
Fig.4 Effects of FCS and its iNPs on membrane potential of macrophage

DiBAC, (3) 765 B, 156 BH 40 i A & A= i fk, FCS
S iNPs AT HE BT 0 | 1 200 B FEE i 2 A2 Ak
P AAPH 3480 A fh 255 1R B S A i, B
IEC-P1 5 IEC-P2 {375 /E HI 58 BE AN [A] TEC - P2
3 F IEC-P1, X Al 5 2 F iNPs 2101 B 7 55 (1) 2

(d) IEC-P2

SRR, T4 94 R TBURE A 2% T AL AL AS [ 22 B2

HLz

M

WFFE R R P20 3RS FCS A2 FL INPs X H
W 240 B 7 W BE T i s Y SR EG 5 SR AN 5,
B 5 Al IEFIRAS ) B VE AN A7 I FCS 2 H: iNPs
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Ja  XHAS B AR W D RE T TR, 4G SR -5 Uk

FRINH 0T L I A Y (D 2) B 4 S A, TG 5
([ 4) 25 RAH—5, BEVEgNEs 3] AAPH %55
AbFE AN AR, 75 W D) e 2 A 2 1E 20 1)

50% . 1B FCS M H: iNPs, n] LLAS [a) 74 BE Hi ik 52 84k

o7 P8 BB W AT B A M T RE 2 5 (P < 0.05) . 3K
IAE BRI FCS M H iNPs g8 &4k B IR A8 R 1Y
FESEEL A TR Rt RS T Pl SR 07 98 i ) 7 s T
ﬁE—FF%O

150

=1 000 pg/ml, =250 pg/ml, =m62.5 pg/ml

n.s.

' N >
SE& S ILe &K
DRI R
I

AAPH(+)

AAPH(-)
# 7R AAPH 45 Control AMH L2557 W3 (P <0.05) ,n. s.
FORAUIN AAPH [ 415 Control IAHL 22 F A RZE (P >
0.05) , #R 7RIS AAPH B KE i 45 AAPH 2 AH [L 22 5% W 35
(P<0.05),
FS  FCS K iNPs Xof [ WG 40 7 10 T BE 1 5% 1)
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Cytotoxicity of Freshwater Clam Soup Incidental Nanoparticles and
Effect on Phagocytosis of Murine Peritoneal Macrophages

MA Qiuyun, GAO Guanzhen, DING Yanan, KE Lijing, ZHOU Jianwu,
WANG Huiqin®, RAO Pingfan
( Food Nutrition Sciences Centre, Zhejiang Gongshang University, Hangzhou 310012, China)

Abstract; There are a large number of incidental nanoparticles endowed with special activities and
functions by their nano-scale structures in some traditional food systems, but the effects of the incidental
nanoparticles on the human cells remain unclear. In the case study of freshwater clam soup and its
incidental nanoparticles prepared by liquid chromatography, the cytotoxicity effects of freshwater clam
soup and its nanoparticles on MDCK, Caco-2, L.-02, and murine peritoneal macrophages were evaluated.
Besides, the phagocytosis functions of murine peritoneal macrophages interacted with soup and its
nanoparticles were also investigated. The results showed that freshwater clam soup and its incidental
nanoparticles did not show apparent toxicity to the four cell within the concentration of 15. 63 —500. 00
weg/mL. Further study found that murine peritoneal macrophages could engulf freshwater clam soup
incidental nanoparticles. They did not influence the membrane potential and phagocytosis function of the
normal peritoneal macrophages but prevented the cells from the membrane hyperpolarization,
mitochondrial oxidative stress, and phagocytosis suppression induced by AAPH-induced oxidative stress.
The antioxidant analysis revealed that freshwater clam soup incidental nanoparticles exerted FRAP and
ABTS antioxidant activity, but not ORAC antioxidant activity. The research results provided a scientific
basis for further research on the physiological function and related mechanism of freshwater clam soup and

its incidental nanoparticles.

Keywords: freshwater clam soup; incidental nanoparticles; cytotoxicity; macrophage; phagocytosis

function; membrane potential

ST R —5)



