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Abstract: Collagen was extracted from pig cartilage by salting out, and collagen peptide was hydrolyzed by alkaline protease. Collagen
purity and the physicochemical properties of collagen and peptide were analyzed. The effect of anti-arthritic was studied by constructing CIA
model. 82.86% of collagen was obtained, with molecular weight of more than 300 KD.The maximum absorption peak of UV was at 230 nm,
and no obvious absorption peak was observed at 280 nm. Therefore the extracted collagen possessed the characteristics of natural collagen type
I, while the molecular weight of collagen peptide was less than 20 KD and no collagen type 1l was observed. Collagen type II could reduce
index score and joint deformation rate, and significantly reduce IL=17, MMP-3 and TNF-a levels. In addition, Collagen type II could
significantly increase the T cell stimulation index (P<<0.05), but had no effect on B cell stimulation index (p=0.05). Tissue sections showed that

Collagen type II could reduce destruction of joint and inhibit cartilage degradation. However, no such funcions were found with collagen

peptide .
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Fig.2 UV spectrumof type II collagen

23 & i %E & SDS-PAGE H, k&

T AR i 1 B — TR e 45 M e — 26 AR A1)
FERIRUR] T 3 PR, HEREA ol BEMERRS
BB BE. ol HEMIA TR NZ 150 KD, B TEANT
220KD. Bl FARHIHEARSA, SR EOTRAE
B ERBA R R, BNy Rfi4 . SDS-PAGE
G5 RG A RAR T B SR

ABS

p
220 KD
al
135 KD e
9) KD s
66 KD ©
45 KD

A B
B3 | BIFZREEH SDS-PAGE AYEE;K[E]
Fig.3 SDS-PAGE of collagen from type II collagen
JE:r A: &Y maker AffEst, B [[EKRERES.

24 JKJE % ik SDS-PAGE . ik 45

Wi 4 fs,  BEARSAS IR 5 22 IR AE I o T B
AT, UEEHAERME SR IR A R IR R = R
TESS RN, ol BEREfRE IR T REIIRIEZIK, T
#=/NF20KD.

25 MKFHHFAER



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

20kD

135 KD **

90 KD
66 KD W

45KD

35 KD
29 KDl

20 KD—

A B
4 BZIF 2Rk SDS-PAGE HaK[E]
Fig.4 SDS-PAGE of collagen peptide
E: A &6 maker FrfEdh, B: KR %Ik,
x= 1 XTHERITO R
Table 1 Arthritis index score

X RHd EHE
ikl 0 7 14 21 28 35 FFE%
=HsE 0 0 0 0 0 0 0
AERm 0 4 4 3 4 3

CII#EF# 0 2 1 1 2 1
CP#E 0 4 4 3 4 3
1 HER, 4 E@¢m%m%ﬁﬁo,$$w

RPIRIERTT RBFRILR , DRI R EZTLIR
HAb =2 BT P, AR LN
FPRNE ST RAER . BRI 5K (CP) Y
/NI RTHR BN G AL AR WL - T2
(CID) #EBH. WERIR EH, B
RIRPEITT R TRPT S AN E S 2
PRI I 22 BRI X ST 8 AN LA T 41 ) 5 R

TR AL i L AT RATIITS AN BRI XRE 5 28 F)
A XRMIRMESRTT RAMEER, TR RESS 525 1%
AL AR PR TR ALTE

26 NAREZREXREKE

s 5ty

HE Zegi R 5 for, =4/ NRRTEE
JRRUR, KRR, BEARERE, KB
AR BRI RS, B, KT
[T B AE TR A /S T4 5= =iV /= 1 o 2
LR (AR CILREB 4L/ BRI R 1,
B AR M B ATEIR, RATE R
FERE BRI, (HIRCIEEE ] BAR TR CP
VEE A/ BT SR R R B AR
KT AR, PR R e L iR ek, #55
NI N UG UE AR AR

4

e

ZERfE TS

a £G4

cCII#FA

dCP#E4A
El5 BXTHIF HE REBLEER (4x)
Fig.5 Results of ankle stained with HE

27 NAEREZEE RBRE K /DR F

IL-17. MMP-3. TNF-a 4-& 8 %"

2 NRILE IL-17, MP-3, TNF-a B &
Table 2 The concentration of 1L-17, MMP-3 and TNF-ain blood
serum

4% n IL-17/(pg/mL) MMP-3/(ug/L) TNF-o/(ng/mL)

TEHHE 10 56.13£6.88  20.91+1.81 47.55+3.2
AL 10 1125742617 25.53£0.84°  58.98+4.0"
CIL#B4 10 79.41+4.73% 20.55£1.34*  48.09+3.31%
CPH#FA 10 102.58+248" 23.07+0.96°  58.66+4.63"

JE: *¥P<0.05, **P<0.01 5= & 48485k; AP<0.05, AAP<0.01
LR Ak,

MF 2 T LA, C I B 4/ TL-17 /KPH
BALTHAIA (P<0.05), SAMALER; HALM
CP HEBHMHNR IL-17 K PFHEZETEAYNH

(P<0.01). CII#EBH/NE MMP-3 /KB BAK T4
B4 (P<0.01), AR BAAHM CP #EHE



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

HANR IL-17 AP REETAA (P<0.05). CII
EB /N TNF-o 7K EHRACT AN (P<0.05),
5o (U T2 S ARV AN CP E 20/ TL-17 7KF
BEEETEAY (P<0.05).

2.8 A REE 8 KB /DN F B 4 i

Al B

< 3 MEMHAEEIR IR
Table 3 Result of lymphocyte proliferation

415 T afehl A58 B MR A5
=EaH 1.52240.135 1.518+0.298
AEA 48 0.509+0.037" 0.913+0.104"

CIL#%a 1.133+0.072% 1.140+0.076
CPi#ERA 0.822+0.163" 0.995:0.098

JE: *P<0.05, **P<0.01 5% & 2048k; AP<0.05, AAP<0.01
LHAERILAAR L,

& 3 nTLAEH, CIIEBA/N T gHMfEdE
B m TR (p<0.05), S5TFAHLER;
CP #EBHANR T HRABHEHERTA4H

(p<0.05), SHMMATZER: THHFMBIH/NR T

PSRRI FAER B 22 57 (P<0.01). H3R 3 1] LL
i, AA/NR B 4RI HUE TR A2
B (p<0.05), HARKUHRILEEER.

3 ZHig

3.0 SCERPHRIE, RIFERMATE 230 nm ANERFAETIL
U, 280 nm AW D & 07 B R FE IR D, M
EScE TR EE ol 885 T8N 120 KD, [TAK
JREEEER al B ABFIUTREURE TTRLREER 5
HNSE AT SDS-PAGE H ik 45 H 5 SOk FE A —3 .
3.2 ARSEESMENFES o IR RIAAER 1 d
IR R . ST IR 4~7 d Ik EEIA
P, HHBIOSTREING . 45 RRH AR 118k
JR AT ARG a5, Pk D e AR TR . ZH A
AP EE BT, IR AU S 2 1 ] DAHI e 2R
1, PRIERCE EABHR e SLIGEE R RH IR 1AL AR
JR AR SR T T 2 X 1T 2 IVEH

3.3 IL-17 EZ M Th17 40Ma53, Th17 [#534k IL-6+
IL-21 A IL-23 AR, B2 50 R, E Sk
TREPIRI R ISR, S5VF2 SO RSN E & et
T 1 R A A U TR, TL-17 (kv A 23 IL-6
()G ORI SR BT RBEER , SRR S5 1, 38 SR B A o
TNF-o FEH BRI 4, BA 5 IL-1 MFET
FAEAEF, Re VAT IR AT Y R4 B ERIE ICAM-1,

VCAM-1 Al B & . RA I8 N MG AR
& TNF-o, VHIEAL BRGNP B 4 RE R IA BT
i TNF-a, HIEFEE A+ TNF-a K F5IER RA
A, B, TNF-o i RIE 80N &
AT E ST 4, ) TNF-o 7] BARHIEF &R, BHT
TNF-o i PEIZGP 0] LA RA IGIREEIR . JE 4 )m
filf (MMPs) 2 FH 2 AR5 TT 28 5L J1T Jl ) 10 3 5
(I RRETAELH BRI, e A2 T BT HA01 47 1) 2 22
K. £ MMPs F1, MMP-3 fR&ARCEAE b e
R, ARG B ATE 0 MMP-3 A4 ReiEt I
fih MMPs KAEREfEVER . MMPB-3'7E RA ZIRALi -
(A FE A AR A A= ) e S 2L 20 ) S A BB T AE KRR
PSE R, FN MMP-3 58 R 2y, sz
364 TR U@L FRN THAY I iR 85 1 RN P/ BR AR Y
IL-17. MMP=3 F1 TNF-a. 7K, SRR A J0E S,
GRS R TIR, PR R
ST I I TP E < Yk LA B B 2 S LA A
PRSI EE RGPS, S, T MR 30 N 40
HERE 7], B AHMORIBERREUR AR e ). 4
BT AR TSR AR 10T 40 i G2 AR S % D e 50 ik
SYEH, R IMARF & A ek IR ke
Ueah, M RA BRFEEE Sk R R, T
MREZHBRAE Mg H L R B, XATRES T 4005y
TIN5 1 B2 JROSLAH DG o

3.4 AWFFRI, FERFKIR ALK R A (6 SRR
KT R BA—EIRIT I IRCR, ISR BGioT
RAEH X AT RES 11 R S 2R (1 1 = IR e 454 K,
IR TR AN S IR JE A B sl . [
B, RARFEFCE T R 2 — R SR PG
WRIF, AT RGBT R, &
SN JEFF ARG RE B S ARt 1 Bk o

A AR

(1] 7K SCBRRGR I RATRHLE LI YT I I STk FE(T).
U555 F o gir 24 £,2005,21(Suppl 2):88-90
Zhang Y B. Research Progress on the pathogenesis and
treatment of rheumatoid arthritis method [J]. Journal of
cellular and molecular immunology, 2005, 21(Suppl 2): 88-90

[2] Ruderman E M. Current and future pharmaceutical therapy for
rheumatoid arthritis [J]. Current pharmaceutical design, 2005,
11(5): 671-684

[3] Hider S L, Buckley C, Silman A J, et al. Factors influencing
response to disease modifying antitheumatic drugs in patients
with rtheumatoid arthritis [J]. J. Rheumatol, 2005, 32(1): 11-16

[4] Barnett M L, Combitchi D, Trentham D E. A pilot trial of oral

5



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

type II collagen in the treatment of juvenile rheumatoid
arthritis [J]. Arthritis & Rheumatism, 1996, 39(4): 623-628

[5] Schellekens GA, Visser H, De-Jong BA, et al. The diagnostic
properties of rheumatoid arthritis antibodies reocognizing a
cyclic citrullinated peptide [J]. Arthritis Rheum, 2000, 43:
155-163

[6] Cook A D, Rowley M J, Mackay I R, et al. Antibodies to type

II collagen in early rheumatoid arthritis. Correlation with

disease progression [J]. Arthritis & Rheumatism, 1996, 39(10):

1720-1727

(7] ARG C I B HRIL, AR AT S G 1 g 32
SRR IEIRTT T FKI AT 7T [D] AT 5K 5,2011
Jiang X G, Purification, biological characteristics of chicken
type Ilcollagen and interference in rheumatoid arthritis by
oral tolerance [D]. Zhenjiang: Jiangsu university, 2011

(8] Blifor, % H BRF5 1,58 & AEf0 R A A SR L S %
E[N) B EFE,2012,33(6):59-64
Duan Z W, Shen X R, Chen X M, et al. Extraction and
identification of collagen from tilapia tail [J]. Food chemistry,
2012, 33(6): 59-64

9] T ER,EE A AESH, & AR Ol RS R
SRS % [J]. FIREE22,2011,40(10):954-958
Ning Z G Wang F Y, Cui Y L, et al. Isolation and
identification of soluble collagen type Il from porcine
articular cartilage [J]. Chongqing physic., 2011, 40(10):
954-958

[10] Yang L, Anderson D E, Baecher-Allan C, et al. IL-21 and

TGF-beta are requiredfor differentiation of human T (H) 17
cells [J]. Nature, 2008, 454: 350-352

[11] Manel N, Unutmaz D, Littman D R. Thedifferentiation of
humanT(H)-17 cells requires transforming growth factor-beta
and induction of the nuclear receptor gammar [J]. Nat
Immunol, 2008, 9: 641-649

[12] FEEEIKIE JERRRIL-17 5 B & BB Kk R T
R[] 2R 2 511RK,2008,28,(1):94-97
Tang B X, Zhang X, Tang F L. Relationship between IL-17
and autoimmune diseases [J]. Basic & Clinical medicine, 2008,
28(1): 94-97

[13] BvKate, = b 7o A A 55 SRR ST RGBT A T ik
(. 255522k &, 2000,18,(3):143-144
Cheng B Y, Wang Z Y. Research progress of cytokine and
rheumatoid arthritis treatment [J]. Journal-of pharmaceutical
practice, 2000, 18(3): 143-144

[14] Arend WP Cytokine imbalance in the pathogenesis of
rheumatoid arthritis: the role of interliulin-1 receptor
antagonist [J]. Semin Arthritis Rheurn 2001, 30(Suppl 2): 1-6

[15] 2R SRHOIL, Pt 2 R, 5 5 S0 28 KGR P 5G4 28 S0 L i
1 Rt e SR IRE IR FE 0T < R -3 S5 R bR Aerill b i
NI A IRER 2,2013,5,(28):400-403
Dong Y Y, Zhang X G Lu J L, et al. Detection and
significance of serum cross-linked carboxyterminal
telopeptide region of type I collagen and matrix
metalloproteinase enzyme-3 in patients with early rheumatoid

arthritis [J]. Laboratory medicine, 2013, 5(28): 400-403



