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18 IFN—y & 5 14 40 L X 19 439, [] B 9% Pl
RHEBLER 40 (Dextran sodium sulfate, DSS)i555 1Y
NG I AR TNF-a IL-1B IFN—y ()3 K 3
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TNF-a IL-1B IL-6 117 T % — S b & A i (In-
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RAW264.7 4 jfd ' NO  TNF-o IL-6 il IL-1B &)
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HEREMOCHR , 7 00 F20] F G 8 g A X
DR 25 K Sk R 8 SRk r 2 K, &0 e
g fb 15 8 1) TL BK Bt RE A &L il LPS % 3 T 1Y
RAW264.7 41ig NO 1 PGE, i & &, [A] i FA A%
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JIK, & BHRR PR T4k B T I R AR &2 K ) T
04, Horp 200~1 000 u 11 1 000~3 000 u 43 1
[ B Ik A Rk F] 63.319% M1 17.69% , K% T-4£
G AR B0 7 SR AT N T 11.84% 1 21.29% , LA L
D5 1 i 1 ORI T B 3 PR AR TNF - 15 3
Y IL4E PN B2 20 M8 (Human umbilical vein endothe-
lial cell line, EA.hy926) &K F-1 ik, [F
I R I 25 B 9% /N R4S B 41 21 b (1) MPO T 7 1
TNF-a Fl IL-6 (530, TR B2 S | ROK G
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EA.hy926. Ifil 4 N 5 4 i (Endothelial cells,
ECs). /MRS B 41M (Mouse insulinoma beta
cell, MIN-6). /NG TR AHAE (3T3 F442A
Adipocytes, 3T3-F442A) THP-1., /INERAG T 40 2
(3T3-L1 preadipocyte, 3T3-L1). %5 7 % 40 i
(Human colon cancer cells, HT-29)%%, A¥)i&
PERRAE A0 I A BT R BEFETEILER 1,

Suttisuwan 5P P\ BEBR & 408 4l Ak fn %2
T FRE/NT 3 ku B2 K, HE AT LPS i
F 1 RAW264.7 1 iNOS IL-6 . TNF-a 1 COX-2
(2635 . Majumder S5k Bk B ORER 2R H W AEY)
I M Bk IRW R IQW 78 ECs TR Bl Bt R AEHT
Horp IRW i & 0] g & 40 LPS 3% 5 ECs 7 11-8
(5330 LA B ICAM~1 Fl VCAM-1 (363K, Sun 4540
AIF 5 B KA IR A 22 KT 2% A LPS ik MIN-6
J BT TL-6 ZKF- A, RGOSR IR =ik VPY!T
A PLVEOR R B R AF P RIEE . VPY n il
LPS i% % (9 THP-1 41 ffd b TNF-o #9537 W . 1F
RAW264.7 F1 3T3-L1 4 i 335 7= 0k & ofr PLV 1]
R & TNF-o IL-6 1 MCP-1 MRS
32 HRMmXEERNHWERNTR

Az 3 M TR R P X 32 R AR 2 ) B
T RAEVE S PR AR A A A1 SR A
5 :DSS 2,4 ,6- = fif HE AR A R | WE eI | £ R Al
ST A1 b A | A TR 75 T R IR TR A T Al
LU TS sh e AL, AT, A AL 5
YL HE . 2 VG /N B (Bagg's albino, BALB/c) .
PEFRFE AL /NEL (Non—obese diabetes—scid, NOD—
SCID) M SD K Bl (Sprague dawley, SD).H &
P 5 1 K B (Spontaneous  hypertension rat,
SHR) | 4 A ik [ /) B (Apolipoprotein e —deficient
mice, ApoE )% . A= Wi Tk K 4 14 oy BF 5T 1 L
*2,

Zhang “I7E DSS 75 5 19 #E¥E BALB/c /N B
g R E I, y-EV Al y-EC BYIRE T Hn]
R AR 25 B 41 23 1L-6 \TNF-a IL-1B INF—y IL-
17 W335 IRl I BEI0 T 548 7 TL-10 (R 3k 4
AL I QCQCAVDGGL A i 1o 384 Jin ik T 98k
U 20 ff 375 P ) CDA/CD8 I 43, ARG 1L 385 32
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Table 1 Anti-inflammatory activity of bioactive peptides in cells models
& & Sk R % M5 R 2 pe K E R

J H & G b VH.IA AL RAW264.7 ) LPS # %89 RAW264.7 @i NO 89 4 A&

A F R pEL RAW264.7 F 4] NO TNF-o #= [L-6 89 /= %
LPS 1 # B v 49 o3 4] TkBou M

B 4 32 I 4 y-EC Caco-2 4 TNF-a % % 49 Caco-2 28 e IL-8.1L-6 #= IL-1B & %
il

v-EV ¥ A 11-10 44 & &
2 BE R G B VPP 1PP 3T3-F442A Fp 4] TNF—o % 5 20 120 A g B B F K -F & NF—kB & 2
9P ek & g1l IRW ECs #pH) ICAM—1( 40 I 18] £5 W 5 F —1) e VCAM-1 & A
QW #p#4) TNF-a 3% F NF-kB il %
x g2kl VPY THP-1 LPS # % THP-1 % TNF-«
Caco-2 ) TNF-a # 569 Caco-2 20 e 4 ik 11.-8

ZXaaFY PAY RAW264.7 F¥p ) LPS % 5 69 20 Je = £ NO TNF-a [ IL-6 Fo IL-18

Ea g

X 2% gl PLV RAW264.7 7 4] TNF-« 3 F 49 RAW264.7 A 3T3-L1 3 3% 0 # 5 TNF-
o JL-6 = MCP-1

3T3-L1
gl PRRTRMMNGGR RAW264.7 ) LPS ¥ 544 40 i85 i 1L-2  TNF-a F= [FN—y
Mg 2 & Gl Lunasin RAW264.7 Fr4) NO A= PGE, # = & | [F1& COX-2 #= iNOS % mRNA &%
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Table 2 Anti-inflammatory activity of bioactive peptides in animal models

&G Rk R % K zh i 5 B R IEE M Jiila
BERRY K2 y-EC.y-EV b BALB/c B A% 25 B 48 2% IL-6.TNF —a IL-1B. 150 mg/kg
INF—y Fe 1L-17 #5 &35, ¥ 1L-10 ¢ &
ik
I RE G - #z b BALB/c B AR 25 W 0 R4 W 4 22 F 89 MPO & 7 . 100 mg/kg
TNF-a # [L-6 # 4%
xa2%Egl VPY # b BALB/c B 4% TNF-ot IL-1B #= IFN—y #9 & iA 100 mg/kg
9P #5455 B g ) IRW Atk SHR B Ak K R oo i TNF-a JL-6 4% = MPO 15 mg/kg
0 7 M
B & g GMP #e ke C57BL/6 g4t 3t o B F 14 4= 1110 8 = &, -
T A IFN—y
3 QEPVL Mtk BALB/c ¥ m [L-4 A= TL-10 89 & 35 8 ¥ IFN—y # 200 mg/kg
Ak
B & g
N VL WGH Motk SD 374 MAPK 3% B 4 -
2 VPP ApoE B4k 1L-6.1L-1B & NF-kB #4 % i& 12.5 wmol/(kg+d)
= PP 6.0 pmol/(kg-d)

BREE A E(IgE) Ak B % /N R 45 I 98 AT 22 il 2%
SR TR/ LA I 28 Wk 2 A eI b R A I AR

1 (% B L BK (Glycomacropeptide, GMP) H-A7 i #F
PR AN ML 7 40 TL—~4 F1 TL-10 73 WA AR ] i
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GMP FI N Hh T 48 5% B i 51 & 1Y IFN—y 19 53
WA AR RE K A B T 1 22 B VPY AR AR
/NS i 2 RE KT, Horh TNF-a IFN—y 1 TL-18
153 W S 45 B A 3L 22 g7, K ELYR Lunasin 7] 41
F A AR E 1 S B9 MEYE BALB/e /N U 4808 V= 1
Th2 4 f PR 1) & 35 FIARAR 41 1 & A= 09 ie 4
Lunasin & 7] BAI% Wistar 2 PE B T 9 B 40 e 7%
febr &Y CD69*FI CD25* ) #ak , > B 1L~
12 TNF—B A9, 380 1L-4 1L-10 A5, AT
IE YT 20 L G g SO B 1 ) B

4 BREERRXREEROIERERK
SRR B KM LC AR SR N A i ) 5% 3
JS Y S 2 5 0 K ) A2 A T RS A3 Hr B R
T KT 1 ke B, 7R IKBE N st A1 C iy 1 Ha ff A1
B 7K PR 2k R 6 FL B A T M HLA R EAE e, H
I & B VF 220 48 0 P RTS8 A I H A 119 0 5
PR, WOKS 2 R (Arg) P & IR (Lys) . #F & A8 it
VRN D S 2 (e %2 52 1 T PRRTRMMNGGR |
GPR, H C Ku¥&A Arg, JFHAE LPS S 1
RAW264.7 2 il 5 fE LT R BT R TG ME . 7
KA EWE MRS T, 5~10 ku B TE P4
43 AL A B H RAW264.7 H T 51 iR & D, #1 NO
B = A, R B RS A BE BE (QQQQQG-
GSQSQ . QEPQESQQ . QQQOQQG | GSQSQSQKG
PETMQQQQQQ) ' #f & & 4+ & Wk i (GIn) ¥, It
A, IQW F1 QEPVL ik Bt ih 43 &% &2 b — 4> Gln %%
S TR G HEIN Gln W] REXT HL BT A 1A M LA
YER . Bk PR IE R A BY T P04 06 E 19 & 45, n
IPP VPP™ IRW IQW™ I PLVI H N 3 44 J iR
Y B B B K P O BR TPP A VPP A1, B Hi R
TP R I 2R (Pro ) A7 7E He 9148, T VPY!T
PAYUSIRT PLVE, g 7K M 28 R 1) A7 7 v] 1 5 Ik 5
ML Z WA A BEAE R, A B FAEMTEEIRS S
2 JL PN A 538 B 0 1R Y, DT & BT AR T B,

5 REMMXEERSENESATER

4 RE A S Y 1A T 8 I E A FE NF B,
MAPK %543 F 4251, NF-kB 2 1 5% ol )8 15 4%
i SR B B S A5 A AR AT AR . NF-kB
93 BE OIS 235 RAUR B B 10 e RO | 18 ¢k

i DA R P8 4 XU o 4 S5 g 4] 40 40 i I 5
(TNF —a IL -1B IL -2 IL -6 IL -8 IL —12 ,iNOS,
COX=2) [k 4R 2 NF-«B B3 NF-kB —
DL AR e M N AEAE, b p50/p65 J2&
NF-«xB 0 EZAFAETE A, p50 Fl p65 W] H i b iE
7 S A0 A% vh T B0 5 RE AR R HE T 20 G BT
AT A R FE P p50 1 i) — SR s 4m i
-, 17 p65/p50 )57 — BRI S BG I+, #%
T 2 F (Inhibitor of NF—xB, IkB)n] i i
454 p65 Kl NF-xB, ItAh,NF-«B i #% nJ il
it IkB 22 % MR W R Ak IxB 1% 2 IR W 1 1k 77 20 9k
BOES, MAPK 24 YA N BTG5 % R iR,
Iz 2 SRR 33 oA TS A B R
AR T A A SR A R RO
MAPK {55 5 % 53 #7177 98 19 40 e o9 AR s 1%
MAPK i % 0 He A 2 o = i =, A 45
MAPK 4 i % fiff \MAPK 34§ F1 MAPK, iX 3 %
Titf R A U TG RN R R Ak, S [V 40 A e A
RIS CANIA 7 O3 i3 A 2 s s A U DA S N
g B AR MAPK Z8 0 R A4 e—Jun 24 K Ui
P4 (c—Jun N-terminal kinase, JNK) .p38 J 4
JH 2N JE 5 8 B (Extracellular regulated protein
kinases, ERK),H:# ERK 3Bt % S NF-xB I
ko 540, 55 9 RE AH I A IR 1 38 A0 T 4 2 R R A
P F (Stimulator of interferon genes, STING),
FEAMIRIR B AR 5 T R R AE R T gE, Hk
TR 4 R B B A 5 2 T s D) A
Liang %M T K 8 /K fif 9 b 4 LAY A 4 1
MK BEAT R EAhy926 H ROS #5742, BH Ik
NF kB 15 5 38 ¥ #0% JF 10 TNF—y /9 T 8 #1
p65 BEfR L 2 . Chakrabarti 2534 30 % 25 FH R I
IPP & VPP nJ$& T4 N IR o AR, fi if i 4 Ak
W R 38 FE W O A2 AR y FUBRER R /Y LA, W]
IPP 1 VPP n] 3 i il T B #5 i2 fk Sk 41 i NF-«B
W OSBRI RIER . y-EC #l y-EV
] 3 Ao A A T S AR A7 A ik e A L JNK T Tk
Ba 5 5% S 4%, #EmiH3Y NF-B il MAPK 15
T R SR, K i T A ) A I A R A
W AE i B IR I di i b, y-EV [FAEA S
5 SRR B T TS L B R TNF - 51 & 19 g 1 240
Jid 58 HE MCP-1 il [L.-8 4 il X -0 40 i, [] i) 42



348

O &

[
[215)

= 4 2022 455 8

TR 156 oK, X i ity 40 b 98 & 44 98 59 /R RIS,
HAE FI N LPS J& 4 MU 32 4k CD14 Fl TLR-4
WOE R, A TG AL NF-xB %S R AEMAEN . AH
HE AR W05 Ik BKORE % 4 i LPS 51k 1Y 48 H
TNF-a IL-8 43, 4K %F TNF—a F1 IL-1B i3S
() TL-8 43 WA TG i 35 52w, 6 I8 4538 % T, FLAS
FE AW TEMIKE NGRS IE TLR4 Z KR ik,
{H AT eI M LPS 5 TLR4 32 44 i 25 & 1 BH
Wr NF—B i 5 , & ¥ 22 fif 508 A FHE, teAh ) K
INZZ R BOK Y Ay B pEL 2 5 T [kBa BE
i A MAPK B2 fb o A8 | 3F 177 2 % i LPS Hil3 5 1
1 RAW264.7 #1 NO [ TNF—a 1 [L-6 A4 7= AR

ZEA DL LR A B, R hT A OE M K 3
25 NF-«B fll MAPK @& #2540 i 48 iE 1 #2 , H

FE PR AR WA 1,

6 ZiE
Wil 5 X A 0 T T KA S R TR A, PR A=
%&@%@t%tﬁﬂ%& Pt 4 16 P K AT 3
HAE I P2 AR 25 40 N 1 53 W e R
ﬁ ﬁ%%ﬁ#ﬁkfﬁ%%i@ﬂwwwﬁﬁ
AT rh BT g K AT G2 A E A D R 1 A
PEANML b K A AR A% TR B R %ﬂ%%ﬁ
J1o TESNYEEARIh PR KA R4 n R Ry
%4wb%¢%¢¢ﬁ@f%hx@ﬁwﬁihu
XJ AR 3% 1 K S8 RE LA F 5T 32 BB R T NF-«B
ﬂMM«#va%Mﬁw RASZIRPTR KB
S5H 5P B AR B AHEAE T, AT R S E B
PR Y SR TEAR R 0 TR O T, A I M
JUK B Sl P A 0 5 N AR PN A B T D RB IR K
(2500, HE— 20 R I A= W 13 M B R P 4Gl A e
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Research Progress on Food Derived Anti-inflammatory Peptides

Fu Lijuan, Xing Lujuan, Zhang Wangang"
(National Center of Meat Quality and Safety Control, College of Food Science Technology,
Nanjing Agricultural University, Nanjing 210095)

Abstract Bioactive peptide which is produced by protein degradation has certain physiological regulation function, and
its biological function is reflected in antibacterial, antioxidant, anti-inflammatory, antihypertensive, immune regulation
and others. In specially, Anti-inflammatory peptides can participate in the body’s inflammatory response by regulating the
secretion of cytokines and the synthesis of inflammatory mediator, which would play the physiologically regulatory func-
tion. Chronic inflammation is directly related to cardiovascular disease, diabetes and other metabolic diseases. Compared
with anti—inflammatory drugs, food derived anti—inflammatory peptides have the characteristics of safety without side ef-
fects, which can provide a new strategy for the prevention of inflammation. Therefore, this review focused on the extrac-
tion, inflammatory regulation and signal pathways of food derived anti-inflammatory peptides. Hopefully, this review could
supply the theory support on the scientific research and the product development of food derived anti—inflammatory pep-
tides.

Keywords anti-inflammation; bioactive peptides; food protein; inflammatory response; regulated pathways



