2021 44 A [ SIS B 2E April 2021
H20% H2# ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 29 No. 2

SRS T AR, AR A RSO O BRI E AR S RE D ROsEe (1], b E SRR S eE AR, 2021, 29(2) : 176-182.
Zhang HQ, Huo NR, Ji X, et al. Effect of sheep bone collagen peptide on immune function in rat peritoneal macrophages [ J]. Acta
Lab Anim Sci Sin, 2021, 29(2) . 176-182.

Doi; 10. 3969/].issn.1005-4847. 2021. 02. 006

FEH 1 I IR RS BRI T 24 T £ 58 BB ) 1) 52 il
KERENR,EE BRI, EDRT
(UK S B 2B 119 Fefr 030801)

[BE] BH HICFEH RG] (sheep bone collagen peptide, SBCP) X 1FE & IR 2 MR £ B (lipopolysaccharide ,
LPS) i ALIRAS B AN M fE OS2I, 75k LIRS AY SBCP fEH TR 2 LPS il 1L H1 LPS 154k i K U
Js WAL, 4301 LA MUTT 325 R v bk 30 00 e 5O 200 R 3358 T AN A W 36 4 | Gress 1535 NO 43 i, ELISA. K5l
TNF-a IL-6 F it , qRT-PCR M 5E Toll #:5Z4K ( Toll-like receptors, TLRs ) 18 [ 4H )G 3 PR Kz £ P 18 42 (5 724 Ig X 1L-1
FHIESZ AR ( Single Ig IL-1-related receptor, SIGIRR) i) mRNA Fik &, R SBCP VEHTFIEH RS E A0, o] $2
EHARENS F7, TS B NO TNF-o IL-6 /3%, 98 TLRs 18 B AH X3 [ 35358, F 98 SIGIRR mRNA Fik&,
PR, SBCP 20 10° pg/mL B, 5 LPS 28 A JC i k22 5. SBCP YEAIT LPS iG LAY B M40 i A,
ATAMAHACEHE 77, DL 107 wg/mL SR AR SR WE TG K2 NO  TNF-a IL-6 23 M YA HI5 LL 10° wg/ml e IF
T8 TLRs #HOGE R Fik it H 4 SIGIRR mRNA (3RiAE . 4518 SBCP i TLRs {5 538 B X 48 5 S A 45 WL
FPETTVER, FIER 10 ~ 10* pwg/mL B AT3E58 B EANAR Y S5 BE 1, 10° we/mL B 7T 375 5 5 I 40 AR08 50 K o 48 i
AT, WX LPS 355 1 905 KN, SBCP 455 F 4 4 HAT Ml VE A

[XBIA]  FERIFEK; E WA ; S TRE ; Toll #52K (TLRs) ; 50 B+

[FESES] 095-33 [ Ek#RIEEE] A [XEHS] 1005-4847(2021) 02-0176-07

Effect of sheep bone collagen peptide on immune function in rat
peritoneal macrophages

ZHANG Huigin®, HUO Nairui*, JI Xia, DUAN Zhuo, MA Linfeng, GU Shaopeng "

(College of Veterinary Medicine, Shanxi Agricultural University, Jinzhong 030801, China)
Corresponding author: GU Shaopeng. E-mail ; shpgu@ 163.com

[ Abstract]  Objective To investigate the effect of sheep bone collagen peptide (SBCP) on the immune function
of macrophages with or without stimulation with lipopolysaccharide (LPS). Methods Rat peritoneal macrophages were
treated with different doses of SBCP, with or without stimulation with LPS. The metabolic activity and phagocytic ability of
macrophages were measured by MTT assay and the neutral red method , respectively. The production of NO was measured
with the Griess reaction, and TNF-a and IL-6 were detected by enzyme-linked immunosorbent assay ( ELISA). The mRNA
expression levels of key genes in the Toll-like receptor pathway and the negative regulatory factor Single lg IL-1-related
receptor were measured by qRT-PCR. Results SBCP treatment of normal macrophages increased their metabolic activity,

phagocytosis, NO, TNF-a and IL-6 production, and upregulated mRNA expression of key genes in the TLR pathway and
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downregulated SIGIRR mRNA expression in a dose-dependent manner. At a concentration of 10° pg/mL, there was no

significant difference between the SBCP and LPS group. SBCP treatment of LPS-stimulated macrophages inhibited their

metabolic activity, with 10” pg/mL having the greatest effect, while 10° pg/mL most strongly inhibited phagocytosis and

the secretion of NO, TNF-a and IL-6. This concentration also downregulated the mRNA expression of TLR-related genes

and upregulated the mRNA expression of SIGIRR. Conclusions

SBCP has a dual regulatory effect on the inflammatory

response through the TLR signaling pathway. At a concentration of 10~ 10" wg/mL, it enhances the immune activity of

macrophages, while at 10° wg/mL, it induces macrophages to release various inflammatory mediators. However, SBCP

inhibits the inflammatory reaction induced by LPS.
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Figure 1 Effects of SBCP on metabolic activity and phagocytic function of macrophages with or without the stimulation by LPS
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Figure 2 Effects of SBCP on NO, TNF-a and IL-6 production by macrophages



180

FR [ S2E S W) A 2021 4F 4 H 5529 555 2 1 Acta Lab Anim Sci Sin, April 2021, Vol. 29, No.

>
N
13

S @

TLR4 mRNAMIX R & 5
Relative level of mRNA for TLR4
v

0

LPS (10pg/mL) -

R T

w
o o o = =
B = 1= =3 )

SIGIRR mRNAFH X RI& &
=3
S

Relative level of mRNA for SIGIRR

0

*xg4
kg4

**##
*ki 4 i
i
*% ok

] e

LPS (10 pug/mL) -
SBCP (pg/mL) -

+

-+ o+ o+ o+ o+

- 10 10% 10° 10* 10° 10 10%10° 10* 10°

SBCP (pg/mL) - - 10 10>10°10* 10° 10 102 10°10* 10°

5L AN (7] A B A

Different treatment groups of macrophages

w

c ., b wri
2
25
bk _—
®EZ 29 T ey
&®E i
5
;5 15 wagy M
né“; gL
8= 10
o8
¢ #
£g° #
)
~

0
LPS (10pg/mL) - +

SBCP (pg/mL) -

+ o+ o+ o+ o+

- 10 10210° 104 10° 10 102 10° 10* 10°
A AR [ A ER4L

Different treatment groups of macrophages

m
) w B v o
S =3 S S S
*
*

TRAF6 mRN AR %k &
Relative level of mRNA for TRAF6
s

LPS(10pg/mL) - +
SBCP (ug/mL) - - 10 10210°10*10° 10 102 10° 10* 105

[EL:) i N sl

Different treatment groups of macrophages

+ + + + + LPS (10pug/mL) - +

ELWE A A ] AL ER 4

Different treatment groups of macrophages

o
w
S

*
13

3
fal
Bz g0
e hy T
%e
< 3
Eczz 30
ZE g
‘gj 20
2% woy
2%
=2 10 »
25 #
S
2, ﬂ
LPS (10pg/mL) - + - - - - -
SBCP (pg/mL) - - 10 10°10°10*10° 10 10%10° 10* 10°
E M A R Ab 2R A

Different treatment groups of macrophages

Ll
v
=3

*k

'S
S

w
=]

18]
=]

TNF-o mRN AR R % it
Relative level of mRNA for TTNF-o
>

0

+ o+ o+ o+ o+

SBCP (pg/mL) - - 10 10210°10*10° 10 10%10°10* 10°

) B FAEA
Different treatment groups of macrophages

3 SBCP X FWEANAE TLRs 8 HOCHEEE N mRNA ik B AR
Figure 3 Effects of SBCP on mRNA expression of key genes in TLRs signaling pathway in macrophages

55 SR IE A, 20 WA IR R A5 46 1k A I N 4%
PN 7, 47 SL BA% AN | i v b 20 i 5 31 5K
Skt FrMERE M AN B L TR K0S Th Te LLK B
YO L 2006, i B R A S R R A FE B Bt
IR S vh R FEAE T SE S — A R M 1 2
BRI S04, 49 M A Jo A 4R M TR ) 3 R
S B F RGBT 5 E S, 2o 2 R 0 U in o 46 i
SR 3 AHUA LA A, ABFSE 10 ~ 10° wg/mL
SBCP T 5 55 155 240 i Fr) 7 e 0 2 AR AR s 2 42
HE TNF-ou 11-6 25 5 VLR T F1 R AE A 5 NO (1R,
fH10° wg/mL ) SBCP Hl3 E W40 M 3R 5 pr AR
65 LPS 25 S #0AS 2. 3, Bt LAAE 52 B 1 FH v iy 2 45
il SBCP A FH i , 18 24k B AT & #E e s VE L, Tk

JE 3k v O AT B35 K ARE R

RAESZ NI NO  TNF-o \IL-6 Fi8) 43 0 S )
W7 SR A AR AR 5 A ST I AR AR 4 LPS T
LR E AL, 9 RE S BT NO K R PEH - TNF-a | IL-
6 S5 (1443 T 0 W S RN, 5 28 ST Y D
S BRI 4 R — 3, B LPS 5519 AN R
AR Y 3 37 BT, LPS+SBCP 46w, A [\] 3] & Y
SBCP Xt [ I 4 i 1) 4G 35 175 7 00 e i 3 A 0 30 41
VR, RIS ] BRAIR 98 P4 R 7 TNF-au IL-6 F1 R SE A
JF NO FRET, BB SBCP 1T 38 1t 41 i Wk 240 Jt f
AR RN ARG, B AR AR RE PR 1 F1 4 S A ot 1 4 b
RIFHIRAEN

TLRs J& ™ 5 R0 & 0 A 3 5215 50 %>,



P E S BN 2E AR 2021 4 4 A5 29 55 2 ] Acta Lab Anim Sci Sin, April 2021, Vol. 29, No. 2 181

LPS 5 [ I 40 i 2 18 1Y Toll 32 AR AH T AR, pE—

ABE NF-«B il 1 NF-«B # 8 241k 0,

AN R F TNF-o S5 R [0 55 S FBHIE , 51 & RAE

J Y, LPS IR, fu bk i # F SIGIRR 5

TLR4 Z KK G456, Ml TLRs 15530 P& 19 5%

S, A SR B KA qPCR S5 59R I, A[H]

FHER) SBCP 4] b 8 5 A0 i TLRs 18 #%AH OG5

Al mRNA #2355, N7 SIGIRR mRNA [k i,

VLB SBCP AJ @ i B T% TLRs i [ 19 58 AL A4 50 % 2

i, LPS iSRRI E AN TLRs 8 FEAH

KFE mRNA 192635 B M i 3 T+, SIGIRR mRNA

) Ze ik R S 5 K, 5 Brady 257 OB 77 45 1 —

., LPS S, AR & H SBCP X TLRs #

AHCHEEA e SIGIRR ik 2 Je [a] 45, i W] SBCP #]

TP TLRs 380 B AH ¢ 3L PR G 235, A8 2 4 1 A

5 B 2k T R FEPTRAEH

ZE LT, SBCP Al 3@ it TLRs 5518 X 4 5

FNE RAER ) AT VR &R 10 ~ 10* wg/mL AJ

e EOGEAN I ) S BEBE 1T, 107 pe/mL B 5 5

YUK I RAYEA T, 5 R RE RV, X LPS

V5B SAE N, SBCP 4% 59 i 41 35 & FE Ml R

HA—E MR

£ % X #k(References)

(1] P, BB, AT, % R R RS B X

PR B 8 B A AR A bR B [T P 5550
YAk, 2010, 18(3) : 216-220.
Huo NR, Ma LZ, Xin X, et al. Effect of SBEF-Ca on bone
mineral density and biochemical parameters of bone metabolism in
rats with osteoporosis [ J]. Acta Lab Anim Sci Sin, 2010, 18
(3): 216-220.

(2] N, BOOR, XEA, % B A E KA R/
U AEROSE I (1], [ 9B sh 4, 2010, 18(5) ;
417-420.

Huo NR, Yue WB, Liu YH, et al. Immunomodulatory effect of
papain hydrolysate originated from sheep bone on mice [J]. Acta
Lab Anim Sci Sin, 2010, 18(5) : 417-420.

[ 3] Gelse K, Poschl E, Aigner T. Collagens-structure, function, and
biosynthesis [ J]. Adv Drug Delivver Rev, 2003, 55(12) ; 1531
—1546.

[4] ZhaoY, Li B, Dong S, et al. A novel ACE inhibitory peptide
isolated from Acaudina molpadioidea hydrolysate [ J]. Peptides,
2009, 30(6): 1028—-1033.

[ 5] GuoH, Kouzuma Y, Yonekura M. Structures and properties of

antioxidative peptides derived from royal jelly protein [J]. Food
Chem, 2009, 113(1): 238-245.

(6]

[10]

[11]

[12]

[14]

[15]

TRBL. R SR N A5 R Ao 25 B R B T 4R AL BB T 114
BEEEM [ D], RAT: IpgRl % 2018.

Zhang . The improvement of antioxidant capacity of sheep bone
collagen peptide (SBCP) and collagen peptide chelated calcium
(CPCC) in ovariectomized rats [ D]. Taigu: Shanxi Agricultural
University; 2018.

FE B Ry BB I IS o 25 1 EL O Bl G 28 D RE B S R
[D]. K4 PGl K2 2017.

Zuo AL. Immunoregulatory Effect of calcium chelating collagen
peptides on ovariectomized rats [ D]. Taigu: Shanxi Agricultural
University; 2017.

RS, AR, Weot, . BRI 25 B H O B
BHGEAEIT [T, vl K222 40 ( ARHER) , 2019, 39
(1):102-106.

Yuan K, Li AL, Han KG, et al. Sheep bone collagen peptide
improve bone quality of ovariectomized rats [ J]. J Shanxi Agr
Univ (Social Sci Edition) , 2019, 39(1) : 102-106.

van Rooijen N, Sanders A. Elimination, blocking, and activation
of macrophages ; three of a kind? [J]. J Leukoc Biol, 1997, 62
(6): 702-709.

Song JY, Han SK, Son EH, et al. Induction of secretory and
tumoricidal activities in peritoneal macrophages by ginsan [ J].
Int Immunopharmacol, 2002, 2(7) . 857-865.

Lai JC, Peng LZ, Chen HD, et al. Amino acid sequence
identification and anti-inflammatory potency evaluation of
dandelion oligopeptides in LPS-induced RAW264. 7 macrophage
cells [J]. J Mol Struct, 2020, 1216 128280.

Pioletti DP, Takei H, Lin T, et al. The effects of calcium
function [ J ].

phosphate  cement osteoblast

Biomaterials, 2000, 21(10) ; 1103-1114.

particles on

Petinatti PD, Nogueira EF, Callejon DR, et al. Novel bisabolane

«

derivative from “ arnica-da-serra” ( Vernonieae: Asteraceae )
reduces pro-nociceptive cytokines levels in LPS-stimulated rat
macrophages [ J]. J Ethnopharmacol, 2013, 148(3) : 993-998.
Kim GY, Choi GS, Lee SH, et al. Acidic polysaccharide isolated
from Phellinus iinteus enhances through the up-regulation of
nitric oxide and tumor necrosis factor-a from peritoneal
macrophages [ J]. J Ethnopharmacol, 2004, 95(1) . 69-76.
MRS, Y, makot, . PIRERR IS X/ Bk
W EE RNA $EIRCCRERY L4 [T, I H R R 2 A ik
2013, 23(9) : 60-63.

Tian SN, Su JF, Xiang ZG, et al. Comparation of two RNA
extration methods for Murine Norovirus [ J]. Chin J Comp Med,
2013, 23(9) : 60-63.

AN, WP, FRE, S NBRME T IX L E TN BT
MM TR ERL [1]). P ESER YR, 2020, 28(4) .
532-538.

Li J, Xie YY, Wang X, et al. Stable expression of human
coagulation factor IX in mouse adipose-derived stem cells [ J].

Acta Lab Anim Sci Sin, 2020, 28(4) . 532-538.



182

o E SIS 2R AR 2021 4E 4 A5 29 %55 2 ] Acta Lab Anim Sci Sin, April 2021, Vol. 29, No. 2

[17]

[18]

[19]

[20]

[21]

Classen A, Lloberas J, Celada A. Macrophage activation:
classical versus alternative [ J]. Methods Mol Biol, 2009, 531
(6): 29-43.

ZERE, W, WSCUE, S5 R 2B IE SIS
RAW264. 7 E I 4f I 58 AE 520 K ML 3R R i B 1) 40 i 4
[J]. 4iME 50 FHpesrde i, 2016, 32(5) : 625-629.

Li YX, Li T, Ji WJ, et al. Inhibitory effects of pseudolaric acid
B on inflammatory response and M1 phenotype polarization in
RAW264. 7 macrophages induced by lipopolysaccharide [ J].
Chin J Cell Mol Imm, 2016, 32(5) : 625-629.

Bnlne K, Patrignani P. New insights into the use of cunently
available non-steroidal anti-inflammatory drugs [J]. J Pain Res,
2015, 8. 105-118.

LW, WU, WA AT, S5 PTEN 78 224 5 i 9t 0 5~
LPS 55 E WY JERE S P i 3kl R (0], o L =
ek, 2019, 29(8) : 44-49.

Jiang WQ, Qi Y, Sha RH, et al. Inhibitory effect of PTEN on
polyene phosphatidylcholine in  downregulating LPS-induced
macrophage inflammatory response [ J]. Chin J Comp Med,
2019,29(8) : 44-49.

PER B, HEE, EWkI, & EREAXMNIESHEIESN
RAW264. 7 FUGEAR I R AERE I JAE K T A9 5200 [J]. P
fREEZY, 2017, 24(10) ; 4-7.

Pang YM, Gan L, Wang XZ, et al. Influence of Celecoxib on

inflammatory cytokines of inflammation model in RAW 264.7

[22]

[23]

[24]

macrophages induced by lipopolysaccharide [ J]. Chin Mod Med,
2017, 24(10) : 4-7.

FIE, A5, FF. UK miRNA-16 XHAGE5 A /N BR Ay o
REAYTRTEAR T BCHLHIBE S [1]. P LA R 2203, 2020,
30(4): 86-91.

Wang Q, Fu Y, Wang P. Regulatory effect and mechanism of
silencing microRNA-16 on immune function in mice with
pulmonary tuberculosis [ J]. Chin J Comp Med, 2020, 30(4) .
86-91.

Haque MA, Jantan I, Harikrishnan H, et al. Standardized extract
of Zingiber zerumbet suppresses LPS-induced pro-inflammatory
responses through NF-kB, MAPK and PI3K-Akt signaling
pathways in U937 macrophages [ J]. Phytomedicine, 2019, 54.
195-205.

Guma M, Stepniak D, Shaked H, et al. Constitutive intestinal
NF-kB does mot trigger destructive inflammation unless
accompanied by MAPK activation [ J]. J Exp Med, 2011, 208
(9): 1889-1900.

0’ Neill LA. SIGIRR puts the brakes on Toll-like receptors [ J].
Nat Immunol, 2003, 4(9) : 823-824.

Brady M, Bhatia M, Christmas S. Expression of the chemokine
MCP-1/JE and cytokine-induce neutrophil chemoattractant in
early acute pancreatitis [ J]. Pancreas, 2002, 25(3) : 260—-269.

[WFEBEH] 2020-10-28



