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Abstract

Chondroitin sulfate (CS) is a natural glycosaminoglycan (GAG), which has multiple pharmacologi-
cal effects and structural plasticity. As a kind of biological polysaccharide, CS not only has an-
ti-inflammatory, anti-tumor, promoting cell regeneration, anti-virus and other biological activities,
but also has been widely used as a biological material in medical fields such as ophthalmology,
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orthopaedics, tumors and other fields recently. This article summarizes the biological characte-
ristics of CS in pathophysiology and immune system, and its application in drug delivery system
and tissue engineering, providing theoretical basis for its subsequent development and re-
search.
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1. 5|8

it B2 %X & 2 (chondroitin sulfate, CS)& — F KRR RIEHIAEMIEM K49 T, B T HIZEE
(Glycosaminoglycan, GAG)2E, A2 2 il 4 i (extracellular matrix, ECM)1) 32220 43, 1y Hil & 5
2T RO R B 2% 2 1 J¥B# (chondroitin sulfate proteoglycan, CSPG)7r#i £ JU-F-Fr A il R H[ 1], /2
ZUIRE S T TR, AR T AERKEFABESAE TAER 2], X ARAE[3]. Mot AR (4]
M FEIB[S]. PUAA[6]155VF 2 A B R AR IR ZI I §E 0

CS HIMEFE IS E L B-1,3-1E 8 N- LBt I LRGN B-1,4-TE 82 1) D-H BE e B2 — ¥E oo [6], AR
WAL EFIFEEE 5> CSO, CSA, CSC, CSD, CSE FiFpAY, Kk T Anlg#h3 HI6r & v AR rEAh, A
[ (RO IR & 5 [A1 e BAT B S AN B (R AR P M [ 7], AN BAT 3-O-Rsf s - 6 ) ME I BR VR BE 1K) CS Ak WA il
B2 RAEKITIRE[8], & PNl P & IR E FEME R B BU R . 0S5 2 S PE[9]

YR ZHE, CS A& 2. o FEAEMELAGR R AT Bt E[10], ZRIREGVR AR #F 1
Hhk. CS RUFMBENE. VMR, LRI DL AN A R 11], 312 B 1) 4% B0 )
KRG, BERKRAY. MIEIER AR ZSEMRE, AT & ALk FEE R & SR TR, AT k2>
FEIEH, ERKGYERIE, R&EABCAIIRE, B AR 4 230 S g% 5 v A HR 7 KU S5 7 THI[12]
UbAh, CS B Z EAEYMES 5. iy M. R AEHS TRESUH[13]. &30 CS 1
AW T B AR AR 16 24 45080 F (R I 7 0k R R AT 4508

2. CS WA M=5EY
2.1. RS

CS R MMIE Ry < —, Wt Rae, JoaE. LR, WA TR AR LR FRESS
P CS Befe e AN A EE, Jodu RS AT SR AR 2L, (aE A b R A RE AT, AR SRE SRR,
MR A & [14], Bk CS & 77 M MR WAE I R T V67 A IR 40 DA ST IRRE[ 1510 fA 45
HEREEIEEH ECM. 4HF+F1 HCEC &% WAk 2= 51 16], M/MREMEY) 2 & A&
DA ) IMLVRAT AR 05T, CS RS B8 52 IR 00N B s A7 > A ey, R e 8 P A FH A5 L/ SRR A Hh s
IEHPAE K 7456 . Sandri %[ 17] 1A T &SRR IEIREE R4k 7 CS LR /MR EZLARY), 850 25 W0 7E f 5 A
IR AN IR D& 5

Wang 5[ 18] F F2 FEBREAME W i3 AME I CS 5% M AT A, RERS 0Ot 15 A BEURT 40 7 1)
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JrE VT, VRO G S A 1 0 S BB FE AN HE S, O HL AR TR B P (02 R R PR s B2 IR, 4Rt T — R
LA VAR A AR BN 592 o NI A AR 3R A5 14 Pt 200 R A i P T # R AS A A A B TR U L2 —
BT it 4 e A R E 25 B A 9 R AN LR 7 2 5 S B S S 3 BURB AR HE SR (191 e FE[20] %8 CS
SN CLVRSE 21 Y3 ST AR R A4, I D RS AR HE 7 o R 1L 2 A0 A S AR ) CS AR N
RABESE R 3 A, RIR YRR, AR LA RS IE RS, T BR T R4 i A
FRE v S BE S N o PRLMEIN DA CS SZ IR BB 40 L A1 LR 5 T A Dy [ b S AR RS AR O RO AR

22. REET

AFEAEAR PRI CS BAARMRBAEAFARE S TR, ERZRyhrEHBAR
HMIF[21]. FAEFFFH, CS @EAMRRIZIAN T, FBK p38 LRI (MBS RIS 5 7 s 12
MBERR AL, I NF-«B B0, /MR R A E 741 TNF-o. 1L-6 LARAR R BFBEIRRG A2, 2R
AAT 2. AR EORR-13 S EE 2 BRI R SRR R T A3 BEH22] (23], CSIE
Al R IE I IZIR A NG IR R RIS, b0 40 A #0E[24] . Calamia 55251 MR H0R 40 i 4y
W% E 18 Fhal ik CS T R, I H U TL-1b S0 5 %0 4 M5 W22 3] CS @iy b J L
*MARL 3 (CFAb, C1S, CO3 Fll CIR) FL PR AIE R N, HRIL CS LA BE AR #6175 =g 3 1 A8 2 ok
FP LN BB -1 B3, AT RE R CS 7R I %8 (osteoarthritis, OA)HHUB A= LS A2 B 7EHL
il Korotkyi Z5[26]& I CS Al KRR HE + OA 7 FHRTFIR = AL 2 AL A KR 7B
Fok B AE . R CS FENZAWIRTREA Bh T4 28 PRI OGS AR VE L, mT R 1 TR TR
ITHEAS . XTI FMERE T CS Jlide OA MR, BRI 1305 (VB LEN LA .

Canas Z5[27111E 52K B2 T 4 28 E AR CS BHLIE NF-xB p65 3V 25432 31 41 g 42 M 1 NF-xB 1%
1, Bz FR A W K Janus B/AE 55 3 T USROS T JAK/STAT)I@ A 1B 1, e rl R a4
il Toll FERZ/R-4 (TLR-4)/'F W SOREIE R SEILI o 9 RE TR i G40 M v ol s I 28 R A Bt 6 3%
B, [T RS 2 B 28 At i DR T AR AL IR -, 0 g PEAU(ROS), —EAE(NO), IR IR FER F-a
(TNF-a), ENE-18(AL-1p), 1L-6, IL-8 ZEiGFRPUE[28], 1 Ja3 vl A= 48 S RE I 1, i 1L-10 A
KRR WE-1 DL s e AR g2 GUE E[29]. CS BT A IE PEARFIT A &N, AE0T B Wk 4 6 PR AL ] 1 A B
1. Wu ZE[30]1 &I CS LAV FEAR A7 =03/ iR E VR4 RAW 264.7 7245 ROS, it it B Wi 40 it 77 W K i
o, FEEE SRR R l. CS XHE R KT NO, IL-6 F1 TNF-a ALK EA — 2 rE e, (H514K
TR REZH, T XS B 8 DA TL-10 38 /R A BH S5 s T PR MR BR A . A0 CS BB E R EE BR Ak
NAZ I IE 50 TE R TIRE . SE0 R R 2 Fs IR A 2R PLRAR 78 CS 6 B g s i@ i, &
WRIL TLR-2 25 CS /S E R4l fiG 1L .

IR — P E AL 2590, A BEAM R DL RO B 75 P S BV P (3170 0 200 5 75 S R) 7 A i
PSR AN T, TREOR MR AR . AN A SE . Niu Z5[9)NHES h HEEL T B FF FCS (FCShp, FCSht),
WA % CTX 5310 BEHI ] B)IE D) ek B RA At /EH . FCShp. FCSht SZ56 2H /) B I3
R, 4B, RVERIAE, R AR AN AR R A, SR AR v R R R A TG 2
Fo IR A/NR AL ERE, T IRACRICN MR E. Boh, TNF-a F1 IL-6 A A2 Ol
B PR RS AT [ B (1) 48 AR, FCShp. FCSht #697 AN ML 2E o TNF-a, 1L-6 BEAKEI I IE# K.

CS FEBEMIRRBR LA TR P B 1MTE, LR CS HISRIER 2 B 540 2 52 m CS 78GR
RAEARFER IR ZE, 6 ML ORNTE T 0] LUATRTT 2 Bl ms S 45T it B o

2.3. RIPERE
R RJETEBIATHRE, I HAEMSRE R R FRIBE, B R0 PR 25 M E R 251 L e
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RAE, FIHREIT IEE B E ST A E A, CS BIPLRIETE SR B IR & T 1T & )
R AE A ECM A 23[32].

I I RARER [ 331 1 CS B G R AL 5 28R B AT VR T B 1T R IT R 1k, 45 R385 6
MNHJE CS BG R A 08 H 2GR 2m  BAE . D RE 2 FRAN S5 i i 7 TR AT 5 285K 5 A7 AR I 97 28
WFIT[34] s BB IR CS TEGRMRREIRAE B 01T 28 S8 PO AN i D Re D7 AL T2 B, Sk & AmAl
Lo UG IREE SCHF H IR CS ZXIEVRTT OA %4, FRUU7E, Wildi 55358 FAZRESLIR AR M 52
ZIEH CS IRITIRRT OA B M 6 A I BRI R B WD . Terencio 25[36]7E K BH KT R
B FUEB T CS-R AR TE AR WA BB IR ER, FF LSRR SORE R 77K BRI o« BTt 78 [3 738 R INAE 4>
JAEORTT B HR LM B85 ) DT R TP R ) CS MR BEAN CSA M W6 35 54K (p < 0.05), I CSA T2
BOE AT ENLER], TR B T R IR B2 Wiks ARG T J7 1]

KR IR T CS MR EEMMERAEM, I RHAERRE R % i E 7 R T HIENGE R,
CS MHECEFIRFYER, MEEHE A A, BEHMMR A, P KGR 2RSS 5 m TR KERH .

2.4. BHMEEK

KAR CS 2 AAAE T AR A ECM Hf, SEmAIAT A BCM A9 12 FAE A . B (1)
T8 I CS B B A A5 2 i) 2038 ] R X e i 45 5 B 777 A2 52 Pudelko S8 [38]4& Y T MRg 4t o CSC
(AR 2 %ot i i3k J UG 8 () W] BEAZTE DR S . T8RP LAE B (2, MR 6 R nT LA AR CS A skl
[39], 4n4MJEME CSE @ik 5a 4 HL TP 4t i B & 1) CSE 5 1E % 2 Sk it 52 ik 4551401, FCS w] LA
I PAET P kR A L IR FHE S F MG IR 41], T Lo FE[42) 52506 & TR0 7
& FCS, fEF Lewis Mt A K515 FCS DA E MO 77 2R ZF ) LLC A K MEER2, K0 7 &
FCS 34 AT Hil M7 P R A DR (1 3k 75 S5 400 M 0 SO0 3« T R 28 L i 2 1 Bl /K S SR R HE B g 4

Pan (4315 HH 5 IEH MH LM L, CSA A1 CSC 78 A i e S Al 23 b il R I8 i, JF B IR g
L5 100 5 S 9 B A AR B TEAR O, BRI AT AR T MR R R YA YT I H bR« Zhang S5 [44] & I/ B fE A5 Y
KRS, EUE, R B R IR IR R IR R A SRS TR AL, R KA
BRI ECE 2= A W RER —FEAE@AEA AR EY), 7T T 2 P B SR ihoRe 18 8 110 07 2 0 1 0 Bt R
HREARNE-4 (CSPG-4)7E BAOFR . IS . MR R &5 2 Mokt ik ik, 7E MR gn i
AR ANAEE L B R v R AR, DRV 20 708000 T DL CSPG4 N EE s FF s /7323, 9l anE ik
APURZAA T GGG irS, BRI CSPG4 2 IA M R PR T 4 i 16 3% () XU (457
Harrer [46]. Kristina [4]X]_EIRHLHIE T FE4HZEIR .

2.5 {(BHEPH 1L

VAT RAUEARE = M) b e N IC R AEA MRS R 4% 1B AT th 38 i FE A 7 I A 1)
R, WAV, B R IE K £ (hydroxyapatite, HAP) T . 7588 2 a2 o A i RS & (A 6 HAP
BAZAS B E W TER, FONEATF S MBI A 85 B EA R SR A g, a3 n = 3B 45 vk i ok
IR L A AR AL (48] [49], B B BRER ShAIR R Sh AL A1 CS MU R R B A A A AE KA
RARBEFRI[S0] [51], FIFRMALW AR, 5 RE i F2E il i 0 s R TR A AR KRS [52]. A
NfeH CS i HAP SN TR0 FE A oK sh S 45/ R BE 7 S F2 (53 15k 3 B il v 5
B 1) HAP.

Xiao Z5£[50]R B CS X HAP JE&RII A fE 5 CS IG5 G . CS & HE I —HE fociLkit 2 5,
HLFH B R A5 1E L B B S S TR AR R R TR, R 51 A S B BERRAR B, MM JE 3) T HAP £
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ChS ERIZEdhd . FEARIRIZR CS Hh3k1S T 2F4EIR HAP, S¥EWH CS MR BENE NS, WEBEAH B AZ Y
YRR LR SR, PIRAFECRII AR HAP, HAP 45 RES CS IREERIEASG. RV EH/E ECM
FONEYIR SR O T EERHUBCCHE M AN R TR SO sRin 5414 CS SCHRIE € LR IR 47 4E L Reis 32
= HAP L& E, H HAP S RAEA R RS E AT A S0 A4S . BENLDG S B BAR S

UESE T CS A HAP A6 BURAE T R5 58 1) UL AL 4 CS [ 8 7E B AR A vh gk 4T 48 /NI FEAT 1L,
WEE R 4~5 pm FEFE TR, BT 2B AR, REBWHIA ARG T IENERZ . X
LeRE TN PR LY R 2 CS TEAEVIN AL D RESE At 138 DL .

2.6. iR EIEM

CS A LR PUm st AT E . B HA0% 80U NS1 #id 5 CSE MBRER £ AT 2= (1 AH FAF F B
FHEME F AR [55], PUA/MEYE CSE EAA A & o 83 AR & A BP0 8:3E PE[56] . Jinno 5[57]K
PURIE T 0 0 FE ) CSE B Ht 1 BN T 4 (1 s s 35 103& M . CSE mT LA H 4 1 BN T 20 1 if s
I3 20 IR 1 B AR EAE AR R R T S A IR AN RIS A, JEIE S AT . FCS-1 X i
BE, 002 T-20 i 25 bR R 0 S A B 227 1%, M BT Akt 25 & 4 HIV-1 gpl120 HH, @it T
N0 BT A 8 ) S0 A (58] 2 BY B AR 2 B AT R LB G (1 26 — D Rl 5 1 4 |
RIRAFAE LB R SE A, Galus 5 [SOTF X PR FLAE &1 72T CS iAo F s LK
A, XFPABER T DME “REBE” — R T P00 35 1 e LI S R b, B A PR R
PRI, RF 2 AL CS AR i Bl R 33— 2D R E I8 7T .

3. CS T ¥ Sugi i B2 A
3.1. YA

Wang S5[60JT A 1 i& M T HCE AU CS Ka 7, oRah 1 IR LA Bk & 77 th A VA B PR AORG 5
FEASRIISREE . XF CS BEAT I PUBIRIR AN SL AL 22 B REAL, TR ThREE . — DMEIRME SR
SN G S AL AR R, 5y — MR A S A SR T AR R . CS KA A
R R AR R TR BORG Z  BA IR SR ARG B AR B Ak, S (iR AN ) A
AP S

Reyes %5[61]#R1E | — Mk T2 BBRICH R 5 R M I 5 R8N & R & 77, 72 S HRASE
Rk, A PR AT SOR IR B2 & TARHESE S BOR o Strehin S5 627044 ARASI Y rb 5 Y R L B8 FA TG . %
R CS/% 4 R gt P A IE/ND) I, BERE PRI R T 200 ZoKoRAEIR T,  HAZRS & 77000 A 1 rh A LA 3
BABRATRE, AR5 RAERNA, TIERIER . XL RAESE TR PCE 2 AR & A R TR
R, W] DURT AR R GE LR SRS SO0 . 1O kA VT ML S5 F ARE[63] -

3.2. HBERSE

O SEIE A CS MM ZMEARA GEMRIEs) 1% HA, vt iR m B, ke
B, TEEAIPUEE64] [65], HTHLE CD44 HHSENIEFT), FIH CD44 AN FHINFEH X
TH CS 29 A & R v T i Fe i i [66] [11]. JEHATE 2 (IR 70K CS it 2 FhE s 25 ik A 1
PRy, BA R

3.2.1. BB
‘BB 1) 78 5 T-20 i (Mesenchymal Stem Cell, MSC) K H 43 PR A $T 98 RO L85 A i DA R AR 100455 11
WA HIRFME[67], Fernandes-Cunha Z5[68]#l 4% 17 CS-i% W5 RO # 1  l 3 16 VR T 1) MSC,  SEBRAIEBH /K
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TR I T AR R BRI A A U A Rk 22 e A5 IR i, I BBk A A8 2 5 (IR BT I - Giuseppina
SE[691FF R T —Fh CS RN TR H 3 £ 4 K (A BOK I B Ak, R P 8 v 4 &y s 38t MR A AR =400
B[R] R R A0 B3 I PE D, AT A 0R T S . IR AL 2 s B H IR B i i T IE R 44, CS
A5 b R BURR ) R RS, 7R CD44 AT (1 P AGAE PG 70 g 4 it mh R S5 1 PR, PRI IE e 4
U FEE . Zhang ZE[701F FHZJRFEIT & T HEH CD44 (AT g FE 2505k R4, AR CS 7KL A% 0.5
ST ZIRL R T o 24 /INEE I TE ISR A I IR B ARSI BT 10 % FRINE S 254, 1E AR e H Ik
L TR 29 20% 1907 25 2590, T AE M8 4 e H IR BE R, 259 4 F1E ST 30 2080 PRI ATIA 50%,
ZJG 24 /NI I RFSERE . P N S EGHIE I 45 24 1k R AT CD44 B[R ik RE 71, T35 3G 5R 25 955 e ey i

3.2.2. AKBRL

Liu SF[711%¢0t 18400 J5/ B i SR BR X 2% - I AUIHER(CSCD) B 42 4Kk 1, HH T & Wi iR
BiE-1 AT CAREAR CS, ZAKRLTHA 2 H /A2 TR IR G -1 SRR 2R SRR . CSCD 4K R 2% 3K
DB G AT 2 EL, AT SR B AR AR R I R R 00D o FEDRIRYT RILERT RN, AEVRIT
A 358 K] L 1) 2% A8 FH 0 DK SR A S A T DL IA )08 G AL ) O B A T T . R R e ) H
Zorzi FE[72]i45 T CS 5 FHES T B B 2 A g K B 2% 26 R v B, TE B SR B CS I N R4 T B
BT RAVNAI N, HORIERS E M4 IR L pDNA [ 4% . Chen %[ 73 {8 CS 75 J M izt
J IR R A T AT BOME R R AN K Bk, G CD44 A5 10 P A4 FH AR e bR 2 ko SR P 2 8 1)
miR-34a MUK, R T F SRR MIEmMARET 0N, JFRERE RIFM et 6k
ZHER S FICIENE B RN B AL, E AT DA S I A K AR, DRI AR I G ) % 4 T 1 2
YIiik R85, Zu Z[7410EW CS MR T 7 90Kk 145 I A 25 1R )1, JFR 3G 7 5
Wb i v . BRIt AL [75], ¥ CS B BRI L 1 S A Bk 49K R T-(SPION) K [T, CS-SPION 35
FIRRM BTG, 90K0FRIHACEF AR A BIER, I B4 AT 72 52 10 01 22 0 240 P A4 R 5% fid ) 240
FRIA R R X ATRE RN CS SR LT 4E M E B 2 —, AEBEMHE oA, B I il i)
A Tan ZE[76]M4% T 28 40H HLFE KA 1) (3- 25 AL RS DI RR A IR 1 1 32 (APBA-CS) & 4 K 25 #4 JIR 5
YPRRORL, AFLE T BURLAMNER APBA-CS 1] LSRRG & (I IMMEVR IR T U &4, S 29000 M 208
P, ERRIEVRE R, SIRE S, BEE R A BT B A 2R R SR [ 77], AR 2O .

3.2.3. KK E

ITAER, 2 FS W AR SR F4h 25 R G 1T 5 24 S8R R T A A [ 78] TEAR VA R 41 f R T
FLEkE M (lactoferrin, LF) i & B 5 L8k 8 A B 1L 32 /R (LRP1, LRP2) L8k K (4 %2 /A (TFR1, TFR2)45 &1
Bn[79]. &+ m[80] (quantum dots, QD)s&—Fhm 2 /= B I RGP ¥, R TF/REEFEBILEI T,
QD 5ABEATEMINE AR, QD AT HIam IOIRES, WA RIS 2 % e Thig, wT R4 it 5%
JeRUAE RS . AbdElhamid %5[81]4 FHIZ 2 B4 F BRI & 7 HARARICIIREN CS GKAHE, ek
Mt 24 ) FE SR B AT AN E AN VAT AU . B B RRE R CS A=, BE AT DAL ZE G O A 24 Ok,
SR LUK BH S (1 LF-QD e ss & 2 e 3R 1w, AL R BRI B A TR B R . %]
BAIE 25300 — I BHBS F IR 45 & 3158 CS K IRTER T, BHE TR rI iR RIA A i & 8 B
B REMR(82], HE— 1G58 | IR T 5 M 20 M 45 & 1 Rr S PR [83 ] SRIGIE B, A KIRFEA B = 2K 1k,
U B[] 3 S R A0 B 2 A e, B AR R AR, A P G g R PR SEBR IR B T AROK IR B R 4 )
VIR EMARE . ZA . WAL ZINREG Y ARG E AR KT RIS R a0 S A

3.3. 4B R
0I5 40 At 2 2R ) e R T R A R B, AT A IR AL S E R R Y . S ECM Z 18] O AH BLAE
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FEX] AR I A% 30495 11 X8 DA K P 2R 2R Wi 4 h e o B R MR A [84], PRI, 44 CS. MR (gelati,
GEL). i%& Wi (hyaluronic acid, HA)E ECM R 7 I A= 470 57 B8 A2 52 1 240 Jia i P DA 14E 20 2R AR 1B 3%
J7ik. CS AILMREFE BIE S AL, @i d & 2 FAEKEFRIETTAMRARKMKE[13], &g
i S BRI AN ] R AR R R o

3.3.1. HKREFYE T

FrHL T 22— P S K SOE LA e AR, FYi AT 4 R B m R T BVA R HLEE A AR I
TR HEE 9% A RN SR 3B B DU E 40 i A K [85] . Pezeshki-Modaress 45 [86] 3 FH # H, 477 22 15 A i) %
GEL-CS gKEF4Es0 48, 45t CS SR G MR EF g S 4 B Foe R s fLIR R, Bl T K48 BCM 45
), NREF4E4N i nl 75 S48 B n] RARTERE M & 140 i R 1F . Bhowmick %5[87]#i 4 T GEL-HA-CS #1# %
R L GTAR A 4B, SRR R SR ECM IO S5 RN ZEL i, A 9 2 BH A K 4 48 5 28 ] {3 N R
CRYEAHM . A T G R R R ) 70 5T T R B AN G, A DRI R 43 AT 4 SR UE S A S5 T R4
AR R 7S T AN Ak, R BN E A D ROR I A TR .

CS AEME R LT 4E L BB . Sadeghi 258814 T CS ZAbgkerdisc gy, FHHWIT T AR
CS EEXT UKL LEHIMIERE . AW MERERIREMT. CS L3N 15%IF, X PR LR 4E/E TR G T Hr
SR E A 4 MPa, (EIRIERZS T Wi 2HH KN 200%, 85890 E R RE AT 8 55 7 2 (1) R 3% T - Saporito
ZE[89 4 GEL-CS GK£F4E il BAE AN Fr, F HL AN ELAR YA R AR K R RSk IR, F T2 R0 ik
BIAFAREIOIES . PR CS MAFAESE 3R T Iy Bset, &S AR P E RO AE . SR8
IR R I AT 4 S 5045 RO AR 3 1 P9 B AR O PV B PRl BRI B, (B AT O S ) S8l T 4 4 o ) 48
KPR B R B AT OB R, RO LGN B S J1 35080 F R 5 B AT 4 A K g S B )
R SRR o

3.3.2. KBRS

CS REPCH MM AT EZLL 7y, JFHARSPUR . M A K SEIIR90], F il & Pr 41
TR E SR TEA R FERCE TRED, AR S BRI A M L A Fe s 0 0 5 AR i S22,
RO EATAT URAL ST, B ARALEY, TR ARATIR I B Gao SE[O 1R 1 LA 1T 2L A SR AT AL
CS N AIVEST . W] E BRI A KBS ABEIR T B E AR A R, BEFURAEEY, BA R
FITEAE 1. Zhou Z5 (921 4% CS-I1 BYJI A /KB S R S B4 v T 7 ME AL L BAZ IR AT MR AR . 4k 4b
RIS BEAH T TR KRRHER R R KB Je . MEME = SKE . 4l
G TR B BRANANERERZ O S5 KPR 73R, I e e 2t BB A 4 S VE R DR AR A o Fan S [93] F R A 7 S AT
AL CS & A KBRS, IO T 5E5EHE - A I F AR R A A s U S AR TR RE %4k
AT SO B AR 7 125

W H AT FTAOS CSPG X N Ze s 45 47 1 B 0 A B WU R I, ] eI o il SR A B R A 50k
PHA[94], (AEMLBIVIFES . Karumbaiah SF[95] FIYEAZIBT M1 & T CSA NERIKENE, KUK
B A 22 8 TR DR Bk AT R R AR A TR IR PR A TR 1 R BRI AL R PR T IL-10
AEERH, IF LR (R T AR B B 7. thaTaRER A BEm i st it
NETGRITAML, #0280 BAB R D o Liu S8[96]11F B #h 28 T4 il 6 B AE B BR B i 3% P B D A R T
(CS-MA) /K BB AT LA 2 AR 4k, et s i fE = . MAhseikg ] CS-MA K+ 2
TR 5 240 0 B A5 B S /D T AL K SRR SRRt R v, B2 CS-MA JKIRE Ja AR 58 1 SRR 2 Aok
TkRigzh, 3 MEWERERORER S, PR TR, R AT 55 AR R S N b, AR
LA SUE B AE R . 73 TR TS BIENE . CS-MA /KR 3 4L TCBEAE MRS Th RE A8 A2 Id ot S5 7 T S
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HEEAEH

3.33. I XEE

Lai Z5[97]FI B 0.25% CS il & Mg AL R A AR EKE. BAENBEERRESE,
KPR RS RAR A Y, 5% MR A RIS, SIS 0 1 41 i 389 5
FEY A BRBE ). Zhou ZE[98 R ERIZ, WR TR ERI% 7@ TH TR REBEMN CS-42%
RAZILE, EREPERBER PEZRNH T CS HISCARRENS S IF MR RR P AR AL, Wb A
NEF-1p FIFHRCE MM IE RN, B RPCE AR IIEE S . Yu SF[99 05 <& 4 A A i 1) 21
FRANGERE, K AR T 2% T A - SRR R - BRI - ORI, IBIEIRAS T e
BRI 5 RN PCE A AR R4 S e i, B RAF MU AR e v, R & M s 450, R B
FERIITIEAR A ) SCEE M AE K . Singh Z5[100]1il 45 1 58 MR 2655/ F 1052 B B (chitosan, CH) A CS
YPRAD B A . CS R G S B BRIIALAE, R T 40 i S8 D R B8R, 7R
ZE R AT a0 A R I AR AT, VBRI 8> T CH SO AR A IR R L, 3R TR
IKE H A T SR A MRS E T o AR 2 S0 W 5% BB FR I L E A BRTE CS-CH A1k %6 & CH,
BHRIT BB I

34. REARE

Yang Z[12)i@1d 5 2 —EE(PEG)5 CS I % T CS-PEG 40KiR)ZE, TR ITEKED M. CS
(R IL LA 2B 5 5 08 B BB, (1 3R T (P R A |, e R s B TER R THT . IO SRS, CS
PEST BRI RS E M, RIK BE TS RISE K I A A 2 A 0 B ORAIE T e v v, R s/ e [, 35
J B SR A M P B, 42 S AN R R 28 26 A AR TR RGBSR . RSN SER R, R 7 RE
it 5y 5 T R s B S R, HRR R MRS CS WREEEHA —w R, BRE
14 KiF CS-PEG I LFEAL 1R S 0855 52 845K . IX PP CS-PEG £ i% )2 ol #2150 i S A H 1 ol %,
e PAC . FH T 55

FERBRE A A S 7 IS 2 ) B S AL B 52 B FE 0 s, s O A B 110 e (i A8 A AT D o) A A B A2
B . MR TCME AL, Sk TR T8 A 1A SBT3 43 ot RS 200 L ) A7 b 1) 42 0% E 22
MIPERT . Liu %[ 101381 CS AR M HAI 58 T — Pl B4R J5 2 H (collagen, Col) f I fRIE 7 . Col-CS
IR 2 81.9% +2.1%, T Col JEMMK AR, J+ HAMREEE N E, KM RLF. CS &
T A i S R D A S A A 5 P8 30 R SR AR A 2, N A I 7 20 M A 855 9% 12 /N s B o 9 )
45 B AR MR, I T 2 ARG P o

Liu Z5[ 102 R 2 214 S A0 CS A T B SR 24125 B R A HE - LB FE TR YI(PLGA) L 4L 3K T, 1E N
Bt TEHU PR R & RER 2 . R CS BB T RERIE AR E, [FII CS RERSRT4IMIAT Jv, 51534y
G EHRZ M EEE. &2 280 PLGA RIMAK IR KA SR M5 s 21242, 881 7857
TAAII S ARG Rl AT A ISR, K, XA TR 2 E B R A e T RE e A
2 AR T T LS BRAR R TT R
4. &g

MR CS W Fe &, Hbuk . dukt. (RS 5 S H O SLI R Im PR o 1943 2
iE. BEETFIIRN, RIL CS ENFIRIE. MR el 104 oiE 5 i F2 ol feA7 E XU HL
BE—3D AR CS 7E4HM & ECM H I3 M DL TE A= 045 5 5% S wp I/ FEDGE 008 400 il g 1) 2B K L
MATEA YRS ESEAEER TR, FR CS BB 4. FESUuR R B & V5 A AL
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