# 2R B B BT 2= -8 % 7D 1Kk R B B 3 42 A K B F X R PR 9 S B
minizErEH

400 B ED D AR, BT (1 Pk bR A T SIS PO 5101275 2. SN EE RN 2B T
B IR 25 T AR S0 L WHT R 325035)

WE:BH HitP2A KR F-FE05 08K EI(NGF-HP) 248 sk X R AL R4y B840 6945 LAE R . ik RF4H SD
K BMIE 2SR MAL A AR &b ok (DM) AR AL, ARG , 3R 58514 B AR 64 AL B Ab 22 32 R #5 Bk IR 28 A4 220038 R S B AY 2
Hi4s (PNL) o R &, H R AL A B A 48 ( PNI-diabetics ) ,# B NGF 48 (free NGF) & NGF-HP 7K fiz 28 (NGF-HP hydrogel) , #:41
T xF R MG IT , B BHAEAR B4 /5 694 B AT AR BE A BBB 34, 30 d 5, A e A28 K R IF MR R4y LB AP £ 2
A S T PP S AR LAY 2 R 3R LE M AR Ty iR 6 09 A JiE R o 0E R K Masson = &, 3 @ Fe i ST W S UL KLLAY 22 1 4h R A E 3 0
BA, R KRR TRER —ZNSHAPZ A KEF(NCF) 45 85838 R EI4 R AN, £ REH— kR e9 NGF-HP K
5 5 ,PNI-diabetics X R3Z 3h 3 d e 5L B4F, 49 22 ) GAP-43 MAP-2 MBP % S-100 #4942 L2 2 0b Lif b B e B AR R
IF A BLAEIE LK E R E, 4518 NGF-HP 3¢ PNI-diabetics % 5% LA ALY 7 2L, % 25 Bk A We AR AL TE 1R 35

KBIF SN R AY BB A R AT - R B A 2 A KB T AR AL
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Novel Thermosensitive Heparin-poloxamer Hydrogel Bridge NGF to Treat Peripheral Nerve Injury in Dia-
betics Rats

LI Rui'?, LI Duo-hui®, QUAN Da-ping1 , XIAO Jian®" (1. School of Chemistry, Laboratory of Polymer Chemistry and Phys-
ics, Sun Yat-sen University, Guangzhou 510127, China; 2. College of Pharmacy of Wenzhou Medical University, Zhejiang Provincial
Key Laboratory of Biotechnology Pharmaceutical Engineering, Wenzhou 325035, China)

ABSTRACT ;:OBJECTIVE To investigate the effects of NGF-HP thermosensitive hydrogel on facilitating structural and functional re-
generation in diabetic rats with sciatic nerve crush injuryy. METHODS Eight-week-old male SD rats (200 —220 g) were intraperito-
neally injected wither steptozocin( STZ) to induce diabetes. After success of model establishment, the sciatic nerve of the diabetes rats
were made crushed through two vascular clips force. Muscle and skin were then closed with 5-0 stitches. Following surgery, the rats
were randomly divided into three groups: PNI-diabetics group, free NGF group and NGF-HP hygrogel group. Each group received cor-
responding therapeutic drugs through a microsyringe. The motor recovery in all tested rats was assessed using Basso-Beattie-Bresnahan
(BBB) locomotion scale and inclined plane test at indicated time points. After 30 d, rats were sacrificed, the crushed nerve and corre-
sponding gastrocnemius muscle were harvested and the pathology index was assessed. The expressions of structural and functional pro-
teins were detected through immunoblotting. The improvement of axon and myelination regeneration were evaluated via immunofluores-
cence, Masson's trichrom stain and transmission electron microscope. RESULTS NGF-HP not only had a good affinity for a certain a-
mounts of nerve growth factor (NGF) , but also controlled its release in a steady fashion in vitro. In vivo, compared with administration of
direct free NGF, single injection of NGF-HP hydrogel was more effective at upregulating the expression of nerve associated structural and
functional proteins, enhancing axonal regeneration and remyelination, as well as improving motor function recovery. CONCLUSION
This new type of hydrogel loaded with NGF shows striking effects on functional and morphometric recovery on peripheral nerve injury
(PNI) following diabetes,which may provide a theoretical basis strategies for remedying PNI-diabetes in clinical populations.

KEY WORDS : peripheral nerve injury; diabetes; heparin-poloxamer hydrogel ; nerve growth factor; remyelination
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RUTERZTT AR, B RN Ry o A 24
M2 R GRS AT BE , FL R PR S A S R 2
I REZEAL , G AR AN A% T B DA, P AR B
S WS AR IR 22 N AR A5 AL L IR A A o AR
P ARG EREMG Y . TR T,
FTEAANE (schwann cells, SCs) 34 58 - HE 8 1L 2%
SR EHANE], AF TR A AN, B
MAETERFL IR T, BOE#E A3 X, AT 52 1)
P2 AR B SRR o WOt B PR A T
AN E I Z451475 ( peripheral nerve injury, PNI) #4555 A%
SR TR B 25 S T ReA 2815 5 TRIME

2 K AT (nerve growth factor, NGF) & 2
ANF TN 12,5 x 107 () B4 BB B — 3R 1K,
B T AR S 2 5 AR KRR ER]. &
AWFFEAESE, NGF REWS 5 i o7 41 L 9 Y Trk A Fil
P75 ARG A, Gt b A5 iy A 2 ICANN , R AR
Pz eI A K sk ™ . B NGF X
PNI AW PR 21 8 # 229% 2% ( diabetic peripheral neu-
ropathy, DPN) ¥ BA7 RLAFIATFRCR" . HEH
WIFTE A T8 & B PN 3 38 bR 118 F8 85 1R 1A 77 A
73U NGF )R ASREAS I R S A 208 S i 5K L i
#FEANENE NGF 11695 PNI-DM G835 1 B 4P 3R
g NG e —Fh 2 BR8240, Hk e
B AEAE AN 5 0% Hatk AWUIK S 25 5 3 1)
Brpgt ' Faa g S — R B 2 Rk s s
AN kL DX T35 3 7 L 2 45 B S8R, i
TTRFEE A8 S M bR A5 R Sl P 22

ARSI A F 5 S — Fh BT B SR R A%
YOt K % i (‘heparin-poloxamer hydrogel, HP) E. 5
AR E A A R R AR AR A
T 2R RE % 25 A1 4% 28 45 K 1 (growth factors,
GFs) . UL, T #EH NGF iE AMLIAI- T 40 1 /Y
SEARGE G, T R A5 A N R A B o AN SE G
MBS R R 1% HP K BEIR S —Fh ZfLARIY 3D
WARSEH , 55 T456 NGF JF 45 ORI, RN R BiF
FAER TN, BUTE ST NGF-HP JREEIR G, BE PRIk R
SLABE A7 ) AL B il 22 H R A 5 10 S D RB KA [ I
PEFEZE FREEE 00 AR . ELYT RO00 755 00 2 e
NGF WS 25 24 o A S90 A7 B2 M DR A 5 il 22
s RIS SRHEET B0 T B, $E T R R %0 4
S SR AR K-

o #
L1 Zh4fn i il
2575 2019 7 6 JI5 54 B4 12 1)

T Z-JH 1% 70 48 7K B B ( heparin-poloxamer hy-
drogel,HP, 525658 [ 5 8) ; M & 4E K (nerve
growth factor, NGF, Sigma /], SRP3015) ; fifi 8 4= K
KT ELISA #3271 & ( MultiScience 2\ 7] ,48T) ;
Masson = &4 {23 57| &5 ( Solarbio /A &], G1340) ; 4=
KAH & H 43 ( growth associated protein43, GAP-
43, Abcam &), ab16053 ) 5 4 45 #H 56 5 -2 ( micro-
tubule-associated protein-2, MAP-2, Abcam /% #J,
ab5392) ; MBP ( myelin basic protein, MBP, Abcam 2
H],ab62631) ; A] 14 4 14100 ( Soluble protein-100,
S-100, Santacruz 3 H) ,sc-58839) ; -l 8 & H ( B-ac-
tin, Sigma /N ], A1978 ) ; #4222 7K 4-200 ( neurofila-
ment protein 200, NF-200 , Abcam 4\ 7] , ab4680)
L2 &

ChemiDocTM XRS + #E B¢ 121X ( Bio-Rad 2
A]) s IEETOCRMEL (Nikon 7] ) ; 394 L B2 (Hi-
tachi /3 %], Japan, TM4000 ) ; 3% 5} B 4% ( Hitachi /2%
H], Japan, HT770) ; fUBHA Sz R 4R (Sinocare 23 H],
China,GA-3) .

2 /&
2.1 NGF-HP A it By %) %

B -4 H-3-(3- T B N 3 ) -— & i/ N-
R T BEW M (EDC/NHS) 345 1% HP L 82 3A
WY M 407 (1 mmol - L") 5 & K 2
(3 mmol « L™") i B A& B B e & o 30 3% VD 1Y
(MATP) , 4%,k (4.5 g, 0.5 mmol -
L) S5HFZE41(2.5 g, 0.5 mmol + L™") 7E 2-( N-Ig,
W) B R 2 R (MES ) tR N 1 d o 3% RN g #r 3
d, TR HP MoK, I T 4 C 50 T KR FE.
4 A 1) HP Ry ARV T i i 2R B K, DASRAR i

RYKEE S 640 ng + wL ™' i) HP KEERSH . SR)5
S BIBUS IR YR FE 640 pg + L™ 19 HP /K BRI

250 wL, JEUARVREE A 15 pg - wl™" NGF JFUAH 1 pl
PRt r) R PR K 749 WL, 7E 4 C J&1F T FEor s,
A% 1 mL (%) NGF-HP JKEEEE, Horp NGF B2k &
M 15 ng - pJLfl JHP &4 Hy 160 pe - deflo
2.2 FHEH

¥ NGF-HP K S — 80 °C 1y M I I vk A 1
TR, U H R HTBARS VRT AT, I3 A3 i Y
T HSH [RE SR AE T kg - om T AT IR R
T 24 h KB BKARA B, D) 2 mm (YRR, I H]
ST S R s ) e il A s B AL A o s — )22
S L 7R T L B AR Al R TE A
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2.3 NGF Wtk s B

HUBC ) %) NGF-HP K BERSA I 1 mL, [F] IR
e B A S PR ALY NGF IR VE A5t BB AL, 454
AN 4 CRIVKFE IF 5300 1 1.3.7 .14 .21 .28 d i}
8 BIE W, i3 JH K A 92 W B I 38 (enzyme-linked
immunosorbent assa, ELISA) T 450 nm J¥ K T
AR K& NGF-HP BT NGF 14 LA Je NGF I
A NGF (8, IF 23 i Ry S g 2 A IR AH , 76—
X L2 PE T iz TSR 4L/ % IR T3 L
B2z Rt £k
2.4 FHYhouEnY

8 JElle HURRENE SD R BRI [ b st 2 A1) A S5
VB ARARA A, P uES SCXK (5T) 2011-
0011, 2B R Bad PR R 77 1 il I, A U i 1 44
R 65 mg - kg ™ BENRIA R (VT PBS 1A T,
WREE 10 mg - mL™" SHEE SR ERAE)  TEA 2 R 105
1.3.7 K5 29 00 BE AL AR , >4 3 K I A I B2 3
KF16.7 mmol « L~ W IRFERI R . K H ,
W BSOS P DR K BRI IS T 5 10% 7K 5 3T (3.5
mL - kg ™") RIS, VI A3 I JBE A B R AL PR 9
AR E NG TE AR Ay U2 T mm Zb R 2 A
JikJeJeAF 2 min (30 g, B, R E ) NO R BRFIK
FeJ5  BEG A iR . AR5 LA 521 U
iz 3 AT , DUIBOF A REIR R, $7m AL B pf 42
PR 28 B o 2 L T A ASE AR 1) ] 5 ) |y 5
B9 E 30 H, ML MR 2 ( PNI-diabetics ) , Jiif 2§
NGF 4] (free NGF) Ffu2E NGF By/KEERE A (NGF-
HP hydrogel ) , 520 4% 10 2, NGF-HP hydrogel ZH 7£
e PR A B 22 08 58 45 DX S T 5 1 mL 7 NGF-
HP 578 (NGF (¥R 15 ng + wL™"  HP [k Bl
160 wg « pL™"), Free NGF 41 4L 30 d LN 7 5
0.1 mL ¥JEH S5 ng « nL~' ) NGF I5% , PNI-diabet-
ics 25 TR A BRER /K o B 52 90 30 ST 5L 56 B
Y DB BRE . RS A AT S AT AR
IET AL BB 05 30 KRALFEA A 31 , W Ak
H LU TR BT
2.5 BBB if4

1525 21 S50 R U T2 W 1) 3 A 3 ih ety
5 min, fip HAE B S, RS g N B SR S ) S i
(% S BLIFAR G Basso 451" 4 1) BBB #¥43 45
HEVEAI S AR o, B 200k 5 Ry Hig
JE#EAT 1Sy . BBB IEER N 0 ~21,0 3R
JE e MEEA iz 3,21 3R IG BEa 3 2 ik 3 IE
o BAR BBB P4y E 2 A T BE 7, (HAE PNI
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s tiz Az
2.6 AR

FHT PR 255 B Fliz sh IR R O o 1k
B IS 2 YU P i i SO A i, O 1 B
IR, 75 1 BB st , B ah i R I B 7 1 em 1Y
B . RRBUE T RS 5 BT shiiof
(T SRR 5 RN B, S RS sl
JIEAR (KPR AR B, B 2 KBS BN RESCHE Bk
I T 1A LG, T i M I AR 1) £ 2, B 2 32
R E 3 1,2 I Ta) A IRI AN /NT S ming,
2.7 HABEEOH L

SRR, TTOT M0 fis 2 0 O, BB SR FLA
ZeU B FFRETE AR PR K, T I IRCRE AT, 20 B A ol
LI PRI VI IX 2 2 em BFZREA TR
A 30% (R REREVE B K 12 b, B S A T OTC it
Ve URRL R HEUI R S o A VKR U0 7 3 B T 28088
Frh I R E E 10 min, DB AT 5 S5 1) G0 5 ¢
HL K, FIRALURA - 80 C K WIL-AF LA AT
Western blotting SE 56, % T 37 5} 3 4% 5%, Masson 4t
CORYHLREA A K RE WS , AR EEHE I 4% 10 2
R 10 min, PAL S HX 1 mm §48F P2 T
2.5% M EER [ 2 4 h DU S 25 A0 57 S H B 5K
5, FEUIIC L em AZHZUREA TN 4% 1 22 58 g 1
A GBI K , R E B, A 5 A0 05 7 A B
PIR AL EYIRS m JEEEE 9 2H 2800 )7 O R B T 0
Fref BT HEARHET 4 b, MBS 2219 Masson e A,
2.8 K HAE

RAT I A 22 20 200 A0 3L 30 ) 2 2R 284 ik v
PMSF(1:100) 2 0. 5 h, iz JHT#8 iy 3 S JRAIL ST e pf
ZR2HZR 2 min 8 5 B O 5 B EIEWCR 2% S
WEENE EWE WP A R EE o FES AT ek
TR R G 2R N s I Ji B3 JiC ( SDS-PAGE) J5 L 80 'V i
HUEHLIK 4 h, 56 % PVDF Jfd %% 2 h, Jitils PVDF
BRI 5% B RE A=W b 2 B ) 1.5 h, A S it
GAP-43(1:1000) Gt MBP(1:1 000) . i3t S-100
(1:300) . feHr MAP-2(1:1 000) 14 $t B-actin(1:
5000) HLiA 4 CHEIRIFH %, TBST 3t , F07
AN AR e S A TR I P BT S IR TR
h, TBST i& ¥k, H A5 LA Beyo ECL Plus 1 {47k,
BRI B A 22 GE 0 HoAk 2 B 06 s 9 dE AT R il
Quantity One(BIO-RAD) # {734 HEH (NS HE
FI P20 R TRE 2 E AHBR AR & L E,
ST A S I
2.9 HBEKKA
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Fe U0 4 00 vk R U0 R F PBS kv 42U B Y
OTC J5 ,7%m 5% BSA +0.05% Triton x-100 & &K
FEEE 0.5 h, 4T NF-200 474K (1:5 000)4 C
PBFHE B, CH PBS PEi—4, T IAE W R bR IC A X
PLIZOE U A BEE 1 h, PBS Pt ik, DAPT 4e4% 7
min, {i§ 20 wL BHTFOCHEIGRIFIEA TR A, #5425 41Y)
FOCT IR E SO B T R RO R I iz
Image-J QT AE 0 Bt 4ei 25 4 SR
2.10 Masson = & Zu {2

BT AU R A Z A& B 20 min J5,
% Masson Y (0 B A3 94 L BRAL B 4H T e, 1K
&N AYITFLLY A 7 min, FORHIE RS 1 min, iz
JE R PER AR B b, B U0 R KT IS AE 400 4558 T WL
AR 2 L B IX AR S D o
2.11 F 4584

R AL B i 2 ZH T PBS T 1,37 CIA
FRIRANBE TR AN 2 Y 0 1 b, VR B K S FH RS 0
BIFDI 50. 0 nm J5EEEAYEEY) Ao D) ]
CTRBA AR R B Y (55 , TEE S L B2 T A R
WMEE, iz ] Image-Pro plus X &5 v #h 22 £F 4 R
G-ratio (8 HAZ/ £F 4 AR ) AT TR0 4T .
2,12 Fitatr

K SPSS21. 0 GEiH A e T 20 #r , 3T i Bk
K FHAH = Btk 22 (x =) Fon , R R T5 257
Hr (ANOVA) Gt it43#7 /il Bonferroni £ 1 H AL 43 #r
PIPIEEBCR FH LSD 125, P <0.05 I Ch S it RA R
EVEESR.

3 04 B
3.1 NGF-HP A Ji & A

HP E—F X 4 F R4 1.9 x 10° LA
TECRAME KB , RITE 4 CAEREAMF T RS, i
AP AR (37 COER T KRB . i
WICHRIE HP & A AR AR IR 29k 25 °C, Hipe
W2 N 52.4% ,1 736 em ™' % 3 300 ~3 600
em ™ T B HP i i # (—CO—NH—) 1) 35 % it
it Sl HP K3 NGF Ji5 (14 P b 45 44 Rk K
REIURRE , 4353132 F 45415 HL 4% ( scanning electron mi-
croscope, SEM) K& ELISA 55 & it o 5 k47 K6
M, SEM pfa4 45 3 5, NGF-HP {1 Py 8 12 Bk
AR Z AL RSG5 R (L TA) I X Ff 3D 37 A 1)
AREEH W] BE A ) F B4 NGF, #E45 NGF-HP &
Jit NGF (fy5 A e, IRl BAG I 1 26 e B S AR NGF
FEXTI KA & A NGF [y it 1 Sy 4 B4, If-44 NGF-
TP 2577 7 2019 4F 6 J155 54 50 12 1)

HP YEAR R R BRI NGF [ 35 B35 LA X I KK 1) o B
H, IHAHRER NGF-HP 547 1) NGF 125253+ 7 vp iy
BB AT E PE R AR SR8, i NGF-HP /K &E
JEAE A SRRt 2 T 280, i A K BRI NGEF ik
W J5 P AR, 2 28 d 5 2y 42. 32% (1) NGF 17
BT KB (B 1B) . HEREH] HP NS A1
JFER RS 455 NGF I 242 HOR I
3.2 NGF-HP {% # PNI-diabetics K £ & 5 o} # &
S

5T NGF-HP %} PNI-diabetics K fRi2 3 Th fE
ARSI 5537 25 NGF By /X 1, S e R 25 e
55 0.7 .14 21 28 K435k T Rk 5550 55 BBB
g3 H AR S5 R A 45 R AT R 2 25 40 ) R TR
R R Y £ B B TR T R B RS TR A
AR AEHS 21 K NGF-HP 57 8 NGF 21 (9 3 4K
B R GE 315 22 S OF AR 26 28 KRR PRy B hn 2 =%
(E2A) , XFEMEAAE BBB ¥4 [ AL 15 21 50 1F
(K2B) . FR s REW], 78S NGF #3677 Al
Rz it PNI-diabetics K Fliz 3l D RE 1 52 (H 55
R B R 45T NGF-HP {697 .
3.3 NGF-HP I 3 PNI-diabetics & f # £ W 3 4
HAnzh sk & A W Rk

NE—E 5T NGF-HP Pt PNI-diabetics K Fg,
AT R 5 R 2 N A A RE S 1 2RIA Y D)
WRAR o FfiTaz FH Ay BVt i 73 004 D) 45 4 4 28 TN
GAP43 MAP-2 MBP f S-100 f%)&12., GAP43 &
AT R B MM 2o 4 KR s MAP-2

SEM

WD16.3 mm 15.0 kV x1.0k 50 ‘unv|

80

60
40
20

0

Culmulative release rate/%

0 7 42 28
t/d
Bl1 (NGF-HP) W WHMNEMN G B & n=3,xxs
A - P BB 3 B - ELISA i £
Fig.1 The microstructure of NGF-HP hydrogel and release pro-
file of encapsulated NGF at different time point. n=3,x £
A — scanning electron microscope; B — ELISA released curve

- 995 -

Chin Pharm J, 2019 June, Vol. 54 No. 12



EMEE R EEA R, S SN2 E
FURIEEIZ s MBP A J 28 P B 1) 32 2 S st
HEEYS-100 & FHE 5 SCs FRIE '™ . Western
blotting ARSI, S 2 7, Ui 25 NGF 4 rhix 4 FpiEH
(ZRIE 4 0 B I 25 i 15 I, {EL 3G i AN B2 NGF-HP 2
(K 3) . HBLAT#fEWT, PNI-diabetics K 12 3l DI REHY
PRI 52 N S5 RE AN D e 8 1 358 1B R 85 DA ¢
H NGF-HP _EifiZ2aE F i FRAROR
3.4 NGF-HP %4 fin PNI-diabetics & §. 4 & 1y %k B

T IR o 22 O ML AR 1) Ay ph Bl A% 2 At
f EZDIWE S QIR St e N BT O 7 A P e LS
RERYER . NIRRT NGF-HP &5 A B T #F PNI-
diabetics K FRUR 7S #1228 P4 Al 52 19 P2 32 ] NF-200

801 [ PNI-diabetes = 3)
Il Free NGF

N ] NGF-HP hygrogel 2) )

5 60

=

o

]

8

T 404

=

o

3

0 204

<

0 L

14
t/d

21 28

PRic s AR IES . B 4A ME5 R BoR, A4
( PNI-diabetics ) %l 58 %% H # s HLHE 5 Z AL, 11 % 2L
TESE S NGF J5, X PP s D045 30 5% o TR 45 T
NGF-HP Ji5, A fif 28 P 5l 92 1) 754 28 30 1l 5 4%
SERHAE . Gt 25 R R, NGF-HP /K & i 38 n
BRI H R Z (K4B) . iR Hrai R,
NGF-HP {£ JF PNI-diabetics J FUfi 28 PN B o B4R 19
RO Bt
3.5 NGF-HP fu3# PNI-diabetics K& F, 7 £ 4F 4 ty
A A0 R L

Masson L& FH T 1FHr 30 d J5 45 40 43 ol &2 2F
AN . ALUERFMEE R Bn, BRI
Pt A YRR B HHES 25 6L o A I, B BENGF A

25+ [ PNI-diabetes
Bl Free NGF

[J NGF-HP hygrogel

20 3)

2) p)
15
- |—ﬂ
g il | m
0 L
0 7 14 21 28

t/d

BBB locomotion scores

B 2 NGF-HP {£ 3 PNI-diabetics K RiZ s Thfe WK &E. n=7,x +s
A - SR S:5 ;B - BBB 143 ; & PNI-diabetics ZHAH L, D P <0. 05 ; 5% 85 NGF 4i#f . ,2 P <0. 05,3 P <0. 01

Fig.2 NGF-HP improves the motor functional recovery of PNI-diabetics rat. n=7,x +s

A — the inclined plane test; B —the BBB locomotion score;!) P <0. 05, vs PNI-diabetics group;2) P <0.05, )P <0.01, vs free NGF group

1)

25

-di | 5 3) 2]
PNI-diabetes Free NGF  NGF-HP hydrogel g 08 g 2.0
5 ) g
GAP-43 | w— A A < 06 g’ L
F 04 e ; 1.0
% 02 =05
MAP2 | we— —
0 0
& < > & $ >
& 3¢ ; I%() g»& ‘ {506\ d%() g\e"o
P [ e Cm— @,6 < Q@ @'5 < q‘ﬁ
- v CE— < & s Sl
I — X < 15 <
3 3) : 4)
S-100
g 2 g0
1 5 2)
iy &
- A A £ | = g 0s
g b
0 s
> S > 5 $ >
& © b@o‘% & * b‘°°§
e « 53 & <& i
& $ & S
& &
< <

B3 NGF-HP % ik 4 PNI-diabetics Kk H 4% & ## % GAP-43 MAP-2 MBP S-100 & 4k AW %M. n=5,x%s

5 PNI-diabetics 24 L, P <0.05,2) P <0. 01 ; 53755 NGF 414 4,3 P <0.05,4 P <0. 01

Fig. 3 Effect of NGF-HP on GAP-43 MAP-2 MBP S-100 expression in sciatic nerve of PNI-diabetics rats. n=5,x +s
DP <0.05,2P <0.01, vs PNI-diabetics group;3)P <0.05,4)P <0.01, vs free NGF group
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PNI-diabetes Free NGF

NF-200

DAPI

Merge

50 pm 50 um

NGF-HP hydrogel

400
2)

300

2001

1004

Number of regenerated axons(per 100 ;tm?)

4 NGF-HP A% g 3t PNI-diabetics & i 42 F #h 2 4 R P 4 o9 % v
A - FaEDEYE( x400) ;B — NF-200 58680 BE G511 El. n=5,% =5; & PNI-diabetics Z1AH EL, ) P <0. 05 ; 5385 NGF 41411, 2 P <0. 01

Fig. 4 Effect of NGF-HP on axonal regeneration in sciatic nerve of PNI-diabetics rats

A — immunofluorescence( x400) ; B — quantitative analysis of NF-200 fluorescence intensity. n =5,x +s;') P <0.05, vs PNI-diabetics group;2) P <0.01, vs free NGF

group

1 NGF-HP 4 & 47 K 1A et & 21 4, HE9 4 7
HARBR I (& 5A) o BHHEE (TEM) H T Bn 45
AP NFEHIE S EH A1k, 5 Masson #4)
Wras s —30, AR J5 30 d, 7E0E B NGF F1 NGF-HP 41
4R 2 A R SR BRI A,
PNI-diabetics 21 P52 11 18 1 2 I A% 04 SR 19 2
A, B NI SR AR A5 4 SR i A B
KA BEER AL (I 5B) o Goitalh B won, iiF B NGF
L NGF-HP H 7EREHE A H F1 G-ratio 2415 i 7
—EMGE IR (K 5C,5D) . Rk bras ik
B, NGF-HP 1] {g 2% 1 i PNI-diabetics  fR#j1 £2 £F
A T A A FEBE R AL

4 Wi

PRI 45103 W S0 i B 22 D e 28 1 KA R
— A HA PSRRI R ME S, PNI 19 A A &1l
SR Bk APERRSE A B BT RER LR, R
RS AR LA HA PR 1 F . NGF & —Fh it
JEECN Iz s SR N, Ak R A e 2
AR OB IZRIE . SR, PREFIE 24 1Y 25 8] A
BT SR & LAk NGF Y7 80 i) 2 i, AEAR 5K
B, FATTHE NGF 2 28 T HA7 e Uk 1 19 i =10
VDU (CHP) BERE N, 3 S5 3 5 i#F A PNI-diabet-
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Fig. 5 NGF-HP promotes nerve fibres regeneration and remyelination in PNI-diabetics rats

A — Masson's trichrome staining; B — transmission electron microscope (TEM) ; C — quantitative analysis of the numbers of myelin; D — quantitative analysis of the g-ratio

(n=5,x%s);P<0.01, vs PNI-diabeticsgroup; 2P <0. 05, vs Free NGF group
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