< B2 GO SCHARAE)  (Scopus) AL KBD T
- « SUUFBF BT H 3% DOAJ s R T
2 2 * 4l (R CA  PIERHE B DMFICSTPCD
B AR FIRCCSE

o S (frihFHESCHE) FSTA

SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

Hh [ TR MR Ak RO SR B R/ SR S B U 5 VR R R R i

W&, BRI, WEL, BRER, F &, FRriE

Effects of Peptides from Acetes chinensis on Immunoregulation in Immunocompromised Mice
YANG Zhiyan, HUI Tingting, ZHU Baohua, XU Chenchen, LI Yan, and LI Xiaohui

TELR I View online: htips://doi.org/10.13386/j.issn1002-0306.2022080148

TRAT RIS HAN SO

Articles you may be interested in

P 085 Z2 WIS G i 2/ B S e 15

Immunomodulatory Effects of White Hypsizygus marmoreus Polysaccharides on Immunosuppressive Mice

£ Tk EHE. 2020, 41(7): 295-300,308  https://doi.org/10.13386/j.issn1002-0306.2020.07.049
L /) DA bR 2L 40 A ) B 3 R 1 P

Immunoregulatory Effect of Hawthorn Flavonoids on Spleen Lymphocytes in Mice

£ Tl BHE. 2019, 40(20): 127-132,145  https://doi.org/10.13386/j.issn1002-0306.2019.20.021

BRAT Z2 WS /N B L 0 i e 3 1 P OIS
Effects of Ginkgo biloba Polysaccharides on Immune Regulation of Lymphocyte in Mice
B TAkRHE. 2021, 42(4): 301-306  https://doi.org/10.13386/1.issn11002-0306.2020040312

MRy B SR INEE S A LT X S i i A /) B S A
Immunomodulatory Effects of Yeast 8 -Glucan and Zinc Compound Formula on Immunosuppressive in Immature Mice

i TR, 2021, 42(8): 313319 https://doi.org/10.13386/1.is5n1002-0306.2020060109
05 AR DL 2 A P ) 8 S B R A BRI 2B A

Preliminary Study on Preparation and Immunomodulatory Effect of Anser cygnoides Blood Protein Peptide
B TR 2020, 41(13): 65-71  https:/doi.org/10.13386/.issn1002-0306.2020.13.011

HIZLFFIAKLDS 1.03 18X /NG G 15 1 FH BT A0 o

Preliminary study on the immunomodulatory function of Lactobacillus plantarum KLDS 1.0318 in mice

£ Tl BHE. 2018, 39(7): 303-308  https:/doi.ore/10.13386/1.issn11002-0306.2018.07.055



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022080148
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.07.049
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.20.021
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020040312
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020060109
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.13.011
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2018.07.055

5 44 % 5 o) i Tl B Vol. 44 No. 9
2023 4% 5 H Science and Technology of Food Industry May 2023

Wit e, Bt S5 P E ARG RO SR /N BSRRE I  E RS [J]. £ ah Tk RHE, 2023, 44(9): 380-386. doi:
10.13386/j.issn1002-0306.2022080148
YANG Zhiyan, HUI Tingting, ZHU Baohua, et al. Effects of Peptides from Acetes chinensis on Immunoregulation in

Immunocompromised Mice[J]. Science and Technology of Food Industry, 2023, 44(9): 380—386. (in Chinese with English abstract).
doi: 10.13386/j.issn11002-0306.2022080148

-ErSRE -

Hh EIRER G PR e bl D R Sy
1ﬂ‘+1'/l3m H’JE‘/ [‘L'J

wEi, BEE MEE,RRR, T 20, =g
(l.i}ﬁ:}ﬁﬂ%k—ﬁ" AFF%, EiE 201306;
2. LBk~ &ﬁn;&ﬂi;ﬁj_ﬁa‘i#ﬁ% P, EiE 201306
3R BRI T e AR SE R A RIS 3 E (i) , L& 201306)

v o

B B ALUALTAHRAM, RAEQIEHEMARFLETERK, Bd#E3 LR4pH D FAERIRT T 2 ERKT £
B E DR A AT R, RS AN EFEBE, BAm, B a gk, P, SR Ea, &
TREAHHEF 025 gkg ' BW. 05gkg' BW. 1.0 gkg BW £ EFHMK. &R &Y, ML LZI0H DA
FTH R (P<0.05) , RABEHETOMBRAERXIFZRS (P<0.05) , o, LFERRTERET DR DF
b e HEE (gA. IgG A= IgM) A& M EF (IL-2. IL-6 A= TNF-a) K-F&9324F (P<0.05) , MG mib
EHEARKE ZEFEARPF, NK @ EHLEEHR (P<0.05) « GLE, LFERKLAKELZHF FEN L
BB, R EIrH R IR TEER .

KHEIR): P B LIF, B, Sk Al R, A

hE S TS254.1 SCHERFRIRES: A N EHS:1002-0306(2023)09-0380—07
DOI: 10.13386/j.issn1002-0306.2022080148

Effects of Peptides from Acetes chinensis on Immunoregulation in
Immunocompromised Mice
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Ministry of Agriculture, Shanghai 201306, China)

Abstract: In this paper, the active peptides were obtained from Acetes chinensis with protease, and then the immuno-
regulatory function and mechanism of them on the immunosuppressed mice were explored by establishing an immunosup-
pressive mouse model. Mice were randomly divided into six groups: Normal control group, model group, positive control
group and low, medium and high dose groups, among which, the dose groups were given 0.25 g- kg'' BW, 0.5 g-kg™' BW,
1.0 g-'kg ' BW A. chinensis active peptide. The results showed that the body weight of the immunosuppressed mice in dose
groups was significantly increased (P<0.05), and the thymus index of the immune organ indexes were remarkably improved
(P<0.05) after being stimulated by the active peptides of Acetes chinensis. The serum levels of immunoglobulins (IgA, IgG,
and IgM) and cytokines (IL-2, IL-6, and TNF-a) in mice were enhanced (P<0.05), and the total number of peripheral blood
leukocytes was increased. In addition, NK cells activity was also significantly enhanced (P<0.05). To sum up, the active
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peptides of A. chinensis could improve the immune function damage caused by immunosuppression, and the immu-

noregulatory function of immunosuppressed mice.

Key words: Acetes chinensis; enzymatic hydrolysis; immunosuppressed mice; immunoregulation

AP, M2 PP & AR 1 2 HAR KR fh & R,
X ATHE S R T A A= 7% 7 el g A
X, FECH B s JIREAR, PSS SRR ) &
Az o DALk, BG5S ok sz B AT T DG . S
R, B UK AP D AR o S22
PR EAVE Y AR A R AR R, TR
SHAPZE N RS I TR L0 IR . A, S0RA 1Y
Bt =4y v] AR SR UADTA A B, B9 NK 2 A0S
P e fa R R RS R T B TE R B 3R RE J141, 1R
*F NK 40 MG PR 2, nl G55 NK 4iiX) T #ke
MR NZEs, B AL I AR S P i s MK T
LB T 4iHE . B 40 i3 a3 g e e I
/INERI S e T RE A1 22 IR BEAE S S e i)/ Ban
L S5 43 2, RS LAA R S P e I T R G, $2
IL-2. IFN-y. IL-4 8540 M 57 B A X mRNA 7K
BEAN, A28 5T R IV 21 P E E R & A
HEERATTAR I AS TR, AT B AR e K A
HA SR YRG0 BN PR GE Y Ee A
2T e Ay, e M E AT Y, OF H B SR T
S O AN = Bt e 2oy L R o EC M P N | e Y 7 o Lo
P IR B R 25 A A BRI R ), AfFE 2
P4 2 9 o

i [E B WF (Acetes chinensis) X 44 /7N FIHER . 1 BF
5, ETREREAA M BERS AR, EEA T R E AR AN
PRI 2RE . BEFAGEUMEAR, s S E U,
ATV A B R AR B PRI 5 B0 R A 5Ok, BT
T HEE, AR K & AT A s DI RENY
Z K ANF)FHZEAFT R SMO8011 KR 1 53t
BRI K B BE AT R AL A TE P, it
A, HX i A BTk AL (ACE ) AT 847 A il /g
FHU, e S50 R R S S K SR TR A,
285 SRR B = ) A HA W R % A R R ROR,
Ab, Ham it oy e alifb B ERAY B 2 B K = bk
S TREEARIY, LA ARG, HEMBARA G PR R A
] B R A AL E DI REE A, anfe s Pa s E N, Bt
27 TG A DLARGE o PR, AR G dr e (I~
ZINERARETRY, R BRI PR R AR PN SR VA VR, DA
JUIHE = B AR B ATl A B 125 25 450 i) 22 vy FH Ay
8, FHRAt—E FRS LA
1 MR5E*®
1.1 MRS

BUHF T AIL; YAC-1 gifig dh ey
i ZE A B A BR S A $2 44t SPF 2% BALB/c /Ml
(Hett) o BRI A EREA R T S s s 42
IR, 3t 72 H AR 1842 g, 4EIE 6~8 JH ., S
WA S 2018000603362, B4 S H A P A

L HEDR S SHOU-DW-21-079; 3 35 8 1 i (W 15 7
77936 U) W AT ARELELYRHE A RTHE
Nl RRA g W AL SSERFE SRR BR A
Hl; RPMI-1640 3535 5E | H /AT R NPT W A 4%
R AR (B D) A BRAA Fl; TNF-a IL-6 105 &2
W H g sE AR YR A R A IL-2 - W H LI
B YR A BRSNS |5 Sh R Ao e vk (LMS) - I H
At TR A RHE A B A F ] M (CTX) 1
F NS R A A Fl; CCK-8 i F bt
Fs R A R A\ /N B Bk 1 (1A 1gG.
IgM)ELISA il & WA _LiBUHE AR A R
N

CL-40M & KB PN B s R A
H]; BB 150 CO, 35354 dbats s B & ety
HBRNT]; DW-86L.338 —80 °C M{ILIEVKFE  Jbmi=
SEWTE IR A BRI Fl; ACE-4AL B ITAES 35
TR ) il & JRA R R CKX41 55 8 i

I v 38 B G B R B A BR 2N F]; TD3(800B) I i3
F s P B0 Pl i T PRAES B 45 BN A
DLKO0003002 Fifitrrf% b et flaF)-RAE W ARAT R
H]; CHRIST ALPHA1-2 & THEHL ) AR p il
BRHEA A H .
1.2 XFEE
1.2.1 BEFEMERIRIOHIAE  BIEFEORHZE S iR
BE, #AHE L 1:4 FHUFEE 52818 /KIR G, T 90 °C /K
W 15 min LUK YRR, KEGES SRR AR pHS.O0,
INAGEREEARET 55 °C [HIREER 3 h, 25X I1LE
fi# (90 °C, /K¥ 15 min), ¥ &1, .05 (10000 r/min,
20 min), FEEHENE(10 kDa) AR T8, Ba k8T
URIEPERRZR T8, & o ZE TR H & T2 ge gl
R, AR BINEMEIR P A BT S 2= 80.72%+0.48%,
I FESARIELS IR B /R>10 kDa f 0.33%, 5~10kDa
5 4.22%,3~5kDa (5 2.49%, 1~3kDa 4 38.19%,<1 kDa
5 54.82%.
1.2.2 /RO S5t IR SUSE B RIS B R 7 d,
WREEIRE 25+1 °C, BRASHEE 12 h, HHIRE.

FFH B IS S8 o RE IR /N AR AL, L
25T ERIRACHEDRIE 114 /N BRCR BH M B2, e ST 0
HWXTREA K. F . R . XN RS T REAL S
2H, B 12 H

TE/NFIE R IAEE 7 d J5, BRIE & X FRga 40, Higy
HEHLL 80 mg-kg™! BW CTX #H 3 d @~r sk
NERACARITOL 28 4 d e, BEORFEAK . T . wE = AP
0.25 g'kg ' BW, 0.5 g'kg ' BW. 1.0 g'kg ' BW #H
ZAURE i — YR, IE H 6] 8 2 AR 7Y 2] JE LA Y
0.9% g/mL ALK (NS); FHMEXTREZH L 20 mg kg™



© 382 -

B Tl B

2023 4F 5 A

BW LMS #ATHER, 4525 15 do RIRZ25 24 h )i,
PEATARER L B AHSEHFRARIIAE o

1.2.3 (RELRGEREARE IR 100w/ N
Bl EAE DL RN E ., RKIRGZS 24 h )5, FREE, i
BN BUIR BRSCEE ™, S8 )5 7. RP IR 20 A 58, HCHC 9L
REFIG AR, W RBREs AR AL URFREE . MR A1) T8

BRI S m ) = TR
i
(D)
124 SRR A NI 26

4 °C & 2 h J5, LA 5000 r/min B5.0> 15 min 45 100
1o WA/ INERUMIR , AR BB G 2e W [ 2 (ELISA)

) & PR E VLB, IE /N RIS H IgA | 1gG. IgM
G REER R BT R

1.2.5 IMUEFAMEHEFEEWE  HIEAEN ELISA
SR EUEEE, JUE Mg TNF-a. IL-2. IL-6 &,
1.2.6 NK 4ififiy% S1ile /N ERWrsigb3e 5 = 1T

75% TEKE T, BES AE IO SR N A S g RN

T RPMI-1640 B3R FM9EEFR LA, KBREs4h4H
A, TSk SO et TIGE B 2 IGUIEAZs B, SR NG

AR ME G A E N (70 wm), WeEESEHE, 1100 r/min

B0 5 min, & 4, F] RPMI-1640 5841535 5L &
152N RBVR, 5 W i L (O 8 Q IAE TR R T

95% Jr Al TS5 .

ZZ A 17, FEVEMS . RPMI-1640
FEAREFRIL PR FE I AN A A R B R 5%<10° 4~/mL, 1E
SRS . SEEAH : 96 FLAR I AU 4 it T
AL 45 100 ul, HRCHE EL A 50 15 S0 40 g X RE 2f
100 uL YAC-1 4 Z7#F1 100 uL RPMI-1640 584
B IR L 280N A B XS BEZH : 100 pl 25000, 248 Jid A2 v i
100 pL RPMI-1640 58435375, 37 CFHF 4 h J5
M 4FFLE T 10 pL CCK-8, 37 °C k&g HE 2 h, JIfE
FRALTF 490 nm 4L OD 1H, NK 4545 R340
U

_ KHRAODME - MMl 4loD

4 A Z(%) =
NKAA R (%) = (1 200D

x 100

& (2

1.2.7 AMEIML AR EN e =230k [20]. H

NEUMLY, FH 2% BEFRFR RS 20 fif, oG5, 72
T A R OB A g
1.3 HIEAIE

Ba LAY B bR vE 22 (x+s) R, {1 OriginPro
9.0 F1 SPSS 44 THEAR AL FRAN W 2534 o

2 HBRGSH
2.1 EANEMRIN RGN R EMRER TR
HIFME)

1, #EA CTX J&, /NEUARHE T /%, iX Al fBJ2
S CTX B S e il /B 2B KA RE )1 &2k
BELAS, 5 [ s B T RER . S48 T BIFETERR 15 d
J&, /NIRRT . IEAb, S FRIs 25 i
7N BRI FIG IR 2H 225 A2, an 2 a5l | 454a
B, TS G ZE 28 B B AR b, WSS/ BRI AN
IR BRFEHL, 5 15 H % L AH L, AR ZH it B 8 2500 2.
FEAE (P<0.05) 5 AHER TARILH, BH X HE 4 Ansn) H 4
IR FE B 54 55 (P<0.01) 5 FHPAEZE % B2 550
A Z A GRS BT Se #4255+ (P>0.05) o TEHRSY
W TE KGR PE VRV EFH BOAFFE A, SeREfR /N R R B
GRERT B BB I INYY,  f e nT 3R B T R AT
PSRN /N BUARTEBUR DL R e as B A B HA
WTERE ST -
2.2 EINEMKEEINE/NRMERREZRERSR
=R

T REBREE P 3 A 53 2 B B 1 R, 1] 545 R
IR RS & IR HTHER, B B P RENERSR
F 3Rt =z 4ERE . A IgM. IgD. IgG. IgA
IgE FF2EH, Hoh IgA | 1gG F1 IgM 2N FLsh 19
EEGIERREE M . AUPEHGE, CTX &5 1R/
PEERIE A 1gA | IgM | 1gG KRB, T s if ik
AT B HAROT AR5 G2 I8 /N BUATR o re 1Y,
FRIEL 1, 51X B o, BRIZH /N i vE v TgA
IgG Fl IgM ZKPREAIS, ZHIRIHAT Gei 2425 5(P<0.05);
SGRIRULH AH b, )4/ NI 1gA . 1gG Al IgM 7K
S T, UL R /N BRI SRk B /K
X BAMRE PR R A AR E . Ak, BEEXT B2 5
FERIZH LB AN Bt it 24 25 5 (P>0.05), Tl Sl 4 43
F S ALY LH A BH X R 2H LRy B W i ks

F 1 BUIFEHRNT e il BUA S A e 25 B HE A e
Table 1 Effects of peptides from A. chinensis on the body weight and immune organ index in immunosuppressed mice
2151 WA (g) L A (g) Lok (g) JafR4E % (mg-g™) UEFEE (mg-g ™)
TEH IR 18.69+0.95 18.9420.78 19.260.79 1.5140.24 5.62+0.28
HRIZ 18.69+0.71 17.59+1.13 18.97+0.63 1.31£0.37" 4.58+0.22
UERepopilstsl 18.910.60 17.47+1.02 19.38+0.62 1.69+0.26™ 5.44+0.27
IR B 2H 18.95£0.95 17.72£1.28 19.75+0.78 1.67+0.23% 5.43+0.47
abnlieEl 17.90+0.53 16.79+0.83 19.93+0.37" 1.57+0.23" 5.1740.55
(Sl 18.32+0.65 17.21+1.18 20.32+0.92" 1.69+0.44* 5.000.76

T x| kxR ORI A 5 1E R IR U B G TR 22 5 (P<0.05) . BT 882 7 (P<0.01) . EAW R B S12E 2 7 (P<0.001); #, ##,
3 e B X IR A AR B 2 S A A e A B 25 25 57 (P<0.05) . B B &S 2# 25 7 (P<0.01) . AW B E ST 2#25 7 (P<0.001); A, AA,
AANGT RIFTR AT SR A B A i #2557 (P<0.05) . B B2 5 (P<0.01) . BA W BES #2557 (P<0.001); E1~E3, 2.



5448 5 oW

Wit , 45 P E BRGNSl N SRR R T R s - 383 -
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Fig.1 Effects of the active peptide of A. chinensis on the
secretion of immunoglobulin IgM (a), IgA (b) and IgG (c) in

immunosuppressed mice

2.3 EAREMRARS S R HIE]/ R I 4R AEE kT

A0

2 DR 52 E R A A R G 2 i )

FE SALAE AV EE 5T, HARS e R J5 F 40 i s

B IL-2 4Bl T 4™z, nli5S T 4UiFn B 2

MLp Ao, BERSIEBE TgA 430, Ak, TL-6

et B 4RI SE I, DFFERIU, e s rEknT

TERZI TL-2, IL-6 11432 A0 B LAAR ARk B i) G 28
jJ‘*““*] F35h, TNF-o J&R4E K, BAG s b ks
AN AR EL AUV E I, LU A S AL AN At PR -5 ik
SR, mE 2 AT, 5 IR R X R AE e, A2
2 PR KT S 35 B AIG, 4HL R BT i 3 St e s
(P<0.01); FHER TARRILH, BHAA:XF HEZH R sl H4H /)N R
I35 4 R 5 i A 32 T, o, . S AlEXT
FEE/NEUNLTE 9 TL-2 | 1L-6 439 AR LI &, 2A ]
EUA W B3804 25 5 (P<0.001) . 1XFHH, BIFE
P JUR T R T e  20 JH AF  e E A  AH H  RT 5 3
AUMEEEF, A PR PV HLE], S S5PURN EA
ARE IS B P BE o
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2
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i
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Fig.2 Effects of the active peptide of A. chinensis on the
secretion of immunoglobulin TNF-a (a), IL-2 (b) and IL-6 (c) in
immunosuppressed mice

REBREE 1 TNF-



. 384 - é’uﬁ&TWﬂ*ﬁ

2023 4F 5 A

2.4  FEANEMRCXT NK 4RRE5E RS0

NK 42 —Fp B 2R R AR 40, A2 F 50 . AT
N = 7 7 N ks R = W Sl e i ] s 0233
PRF, FEM RN BES 5 [ e 2 530 WA Gy E
o WISTHRIE, #ffa KRR H2 5 NK il i3,
HAOE NK 4UHEXT T k4o 2561, K 3
AT, 5 1E & AT REAE B, BERIZH NK 4H e s 7 ) 3
BRAR, LB EA GeiT2425 5 (P<0.01); AHES ALY,
BHA: % BEZH RO 55 20 NK 40 I 75 P A 32 e, 4H0a]
HA NEFEG 22 5 (P<0.01), {H5HE4H 5 B IR
2 M TG 2422 5 (P>0.05) . ks TR B AR
TE KT e T FRE v NK 4 A9 75 P AT s LA Y
GePEPETTRE ST o

100 ¢
woow M

[ele]
(=]
T

sk

(=)
(=]
T

NKAHMITE F1 (%)
5

[33
[=]
T
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B3 U PE IO Sl /N B NK AR g 52
Fig.3 Effect of peptides from A. chinensis on the viability of
immunosuppressed mice NK cells

2.5 FEANEMERAXT R AIHNERINE M B 4H R B E Y
20

F 240 2 G 8 2R G 10 B L 4H R 4y, Tl s At
WS AE FHAR P LR HAE I AR AR PO, ansk 2 oy
7N, S5 IEH X FELHAH b, AR ZH /)N BRI S Gas2E 3 i 551
PV, LA DY P 4 2800 T R S 38, 2 IR]HLAT B
BESTF2E 5 (P<0.001 ) ; FHXFFAERILH, BHMHXTBE
ZH 52 /IS BRG] I P 27K P B S 3 T, 2H A EL
AW EFEG 225 (P<0.01), FEASHRIA B IE # 7K
BHPEXT R LH S5 7 s 4 th i e g it 2425 5 (P>0.05)
3% B B MRS P DR P 38 A B2 v A A0 R S s AT LA
PR G RE N 2B RE T, MIMTEAGE a2 TV E A -

2 BINEMEIO SR i/ BT R I A R
Table 2  Effect of peptides from A4. chinensis on the number of
peripheral blood leukocytes in immunosuppressed mice
1EH 50 151 N 157/ =571
XTHIRZH MR wmEH B4 ®

FANMEE 8.83+  6.56+ 828+ 859+ 8.8+  8.69+
(10°/L) 0.22 032" 045%  034% 056 048"

2531 FARILH

3 ifit54ER
BT IE TS | A BURIAYT A5 B () e
F5, CURCA I PR 2SS T B A 5y . T

SEAE, JE I S, YRR KR N Z T
BEUESAEN AN HAT S R 7 AR S
WSS, ST ARPEARR /N R, B AR g B S
B BRI RNAM I PR 7K L NK AR s L K,
FIARBL B ST E AR, 0 1 BRSO S fitil /)
SRRV A2

RIS W R B, CTX nl 5| S G Re #8 B 4%
FIZETL, REIRSE, MY K EAT 4P FHE S 45140
HIVER . AsSerh, 5 T X BRZH L dse, AU 2H fY fegie
B FEEI R R, R CTX G T/ as
R SH s SRRBILE AR L, ) E2H 00 B e RO T
=, PR/ BARE PR T s/ N UK CTX 5 | il S
Withio HePERRE S — RS S 1, XIPTE T
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