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Therapeutic Effect of Nerve Growth Factor Thermosensitive

Gel on Sciatic Nerve Injury of Rats
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Ministry of Education, Shihezi University, Shihezi 832000, China;
2. The First Affiliated Hospital of the Medical College, Shihezi University, Shihezi 832008, China)

[ Abstract | Objective; To prepare nerve growth factor ( NGF) temperature sensitive in situ gel and
investigate its therapeutic effect on sciatic nerve injury of rats. Method: NGF thermosensitive gel was prepared and
its prescription was optimized by central composite design-response surface methodology. Fifty rats were randomly
divided into the normal group, model group, NGF injection group (10 mg-L~"), NGF low-dose (10 mg-L™")
and high-dose (20 mg-L ") thermosensitive gel groups, and sciatic nerve injury model of rats was established.
The effect of NGF thermosensitive gel on the injury of sciatic nerve were comprehensively examined by taking rat
behavior, sciatic nerve function index ( SFI), time of withdrawal reflex, wet weight ratio of gastrocnemius
muscle, and histomorphological changes as indicators. Result: The gelation temperature of NGF thermosensitive

gel was 35.2 °C after the formulation being optimized, which was in line with the standard for injection. Four-
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eight weeks after operation, the SFI and wet weight ratio of gastrocnemius muscle in rats of NGF high-dose
thermosensitive gel group were significantly higher than those in the model group and NGF injection group, but its
time of withdrawal reflex was significantly lower than those in the model group and NGF injection group, and the
effect was in a dose-dependent manner. Arrangement of regenerated nerve fibers in sciatic nerve injury area of rats

from NGF high-dose thermosensitive gel group was more tidy, dense and continuous than that of the model group.

Conclusion; NGF thermosensitive gel can promote repair of sciatic nerve injury in rats.

[ Key words |

nerve growth factor; thermosensitive in situ gel; central composite design-response surface

methodology ; sciatic nerve injury; restorative effect; sciatic nerve function index; time of withdrawal reflex

B 28 AR K7 (NGF ) HLAT {2 1 #2280 A K
HIE 37 Bl 28 70 B AR W — F il 26 28 1 05
FUEMZ RGP REENEYIEES T2
U R /N BT B 3 B B NGE X 4 JE
Mot a e Rt . B, JE
Pt kAR m IR T ORI R ST P
BTSSRI, NGF 775 — 5 19 J5 BR M, LE 42 52
B WSO 25 A K A W R R AR AR IR) A, TG E
NGF 45 25 )7 s BB R i G 45 25, X Fh oy XA fig
NGF BER5 A M & 4 25280, ot 28 Bk, S K 24
YR AEAE R B TRD, iR AR TR — R R 4 2
7

SR AERKETEROFETRERS,
VRS T B AL 5 P RGH REE , AR BK AR R A X R
ANASCRE fi 358 e BT 45 50 b 43 A T AR BB AL ol A AL Y
Jed s 245 4y e R Ay, T L A T L AR I 28K 24 9 i A R
2B, AT M R R R, DA 35 1) 245 208
Fr AR E . 3 00 DL ) 4 T AT G A Ak o 5k
TR O B G, SR FH R AL B i 2 B A5 S 3 i AN )
VR B ) T SRR I S, 0 R B Al B A R WK L o
45 5 6 B S 56 41 R BRI AL 46 A R AN AR A TR AR
ST S AR /0N A A 2 AR S R 2 B A
(R AR B M 22 S8 4 AT, U6 I IZ 20 W X A 1 i 22 48
i HABEER . ARLELL NCGF A 254,
£ 3R NGF (1) IR SB05E 1, 3 b 8 57 K BRUAR B 4 22 482 45
R 53T NGF 5800 e % Ak 1 i 2845000 I 1) b 22
HAESIIREE G ITER, LU IR R FIG Y7
25 H A — R IS R Y A B % S
1 &

RM2245 #I 4] F #L, RM2245 A & £ 55
CM1860 Al pK Y1 i ML (1 [El £k K 2~ 7] ) ; DB-09 #l
A AL AL (G 7 S R A A R A R ), CX31 Al
14 5% ( H A Olympus /A A ) , BP-211D % B 43 #r
K- (8 [ Sartorius /3w ) , MLS-3020 %Y i < K 5 4%
( HA Sanyo 23 #)) , PHS-3C %K %5 pH i1 (I i K

.28 -

R A B BN A ), DV-C R 5 e 5 R B 3
(N AR e R R A BRA A .

B Ao 28 1 K DR B R JR 7 B A ( AR
KEAR(FSFREEARAF) , EHHEER
GO 2RI 0T ) 2. 5% I T (B S AL TR
B2 A)) A 9 U0 1 407 (P407) FIA & V0 1 188
(P188) (& [&] BASF /v ] ), 5 & # mit & ¢ B K30
(PVP-K30, i A RHEABRAF) .

BUAFE I SD KRR 50 L, M5 & 220 ~250 g, 1

P 8 4k TR FIR X SE 5 sh i 5 o, A R IE 5
SCXK (37)2011-0003, sh¥H7EIEE 20 ~25 C,HH
XTI BE 55% ~65% MM EER SR, 0 HROK R, A
SCYG AR T A ] TR A BR A B S — B 8 B B S K B
VI B ZE 1 2 A AE
2 FHiE
2.1 B2 A DR R A I Y A 8 K HL A D Ak
2.1.1 MgAEKKNFREESEROE & RALGHE
LB o RS AR AL D7 B P40T N P188, 7 Tk )
BEREOPE R AR O 2 Bk b il e Ay i, T
4 CUKA P 24 h BREH K B84, 15 %)
RS W5 in A4 J7 f PVP-K30, 44 % E, S 1k 40
I S0 2 R R P G, AR TR AL RS SRR LA
A28 AR K AGE B K, B 7S (40 kHz,
250 W) i %5 fift, R B BB B AW A
e, P R R 28 vh R pH 6.8 ~ 7.8 St FHIR A3
A1, BAg .
2.1.2 JRERRERME  RABE T B
4 CY PR 24 h 5 i I ROEE IR W 10 g T8 MO,
AT TR T A FRAS B R 0. 1 °C YA %% 3L 1 3 Il
FE L B T 0 KR BR 5T A IR IR TR B T R v
MO BT 1 BEFE A K 8 b B R TR R
1 ~2 °C-min " 2218 7+ W K W 0 K o i E R
300 remin ", LARE 3L F 58 42 5 1k 55 S i R
VE k12 5k JE 175 R 1Y) Jg Y L B, A LB S AT 0 5 3
W BCERE R A,



525 B 3 )
2019 42 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25,No. 3
Feb. ,2019

2.1.3 B AWty mik ey s p407
1 P188 M 3L i, UL P407,P188 F1 PVP-K30 Jifi & 4%
BN H RN ER UEEIRE (T,,) IPFN 845, R
S BOE-RO ik LAk T o B OKCE AL A
L PRERVE (AR 2 ST R B 2, A FE ik
B S AT KRR R £1.732, 1 F10,

2.2 R BIOEE R Y BT T

2.2.1 pH W= ] pH I E pH, 748 H A
435 H pH 9. 18 Fl pH 4. 00 (1) 8 R £ 28 wh i vk %
pH THH#EAT A TE , 28 25 IR BUEE /Y pH M E 3 WK, oK
V- E

2.2.2 JREEWFEIAGIIGE Y SHH4 CCHE 24 b
TR EEE IS W 2 mL T2 F T, BCEE 37 C KB
o LU B 2 30 s B ROR & AR I B0 B B
V] A 22 R GG s VAR P9 JGG 5k 1) 1)

2.2.3 FHEMME" BUS R LA KN 7R E
ORI Jir A7 B, A AR R IR KA N e
KEEETE BB 4 555 7, 5% 7 60 remin ', T i o B
1 Comin ™", 7£ 25 ~ 37 C 5] TR, % 36 &
5 AR IS 1 26 B (B S A B 2R B

2.3 KRB AR E " R
3.5 pleg ' ME M TE ST 10% sk A A HE L b,
NEREY 7Y NS B NI N i DA R s A NV
b RS I IRCE E WY AN BB R, R
I35 B 43 2 LA, B 89 43 B Ui 5 e i i 28, P ARR R
AT I A5 B A it B I AL RS L G R ZY 1 em 1Y
PIIX,5-0 24 brid GG, REEETHEE
FL AR 2.0 pLeg” M ESEEE, Bk KK
4 B G . DA A B 22 ) BB 45 B (SFI) & f B
i, B SFI BE & 2 24 — 100 g Ak B H 25 5 405 455 0
875 VA (UL T

2.4 it KEFEHLS R IEH 4, BERLA B
Z A K (NGF) 33 4 7 20, NGF A% 571t Ui 5 e e
HA NGF & F iR B A, BA % 10 B, #17
A P BT e i R o BUM T mL V25 2218 1 5
AR 0.5 mL F 4445 0 ol 30007 o 1E H 21 AR AR 2 i
1530 0 1 S A AR K, NGF 33 5 5300 20 468 445 355 17 1 5
10 mg-L."" NGF 751 , NGF A% | 25 71 5 i G 15 24
G 9 F AR G5 AL 4 10,20 mg- L' 4 NGF i 5
JE, B H 1 IESL S 25 2 ] T4 T R R R R
Qe KRBT ARG 1,2,4,6,8 J5 43 5 0 7 A
P25 D) 8 48 B0 (SFT) A a] B 53 15 (8], 9 25 17 HE
UL S A 5 . 8 JE S AR FE K R, YD R k4 brid
T4 0.5 em BrAsE pi 2T BRI A 10% H E [E

FE T AT IR ANE AL (HE) P 835

2.5 SFLRgmsE'" e R KRFFARMGEFAR
J& 1,2,4,6,8 JA AT R BUE B R 50, SL5 = A
£:50 cm, 55 10 em FIE 10 em [ K K s W17 4
R, TE B W0 S A R () KBRS B B T AR
T 22 A7 T DA AN (5] B €5 1) 85 K DA AE F IX 50 22 A
) B SE  SE AT AD A R 3 TE A R BT 4 00 3
K/NEY UGS, 3K RRUE (4R L BR T BRED , 43591 76
A %) B ED v 25 358 B 3 Y B A A2 B B
AR A AH OC 2 8L, #i SFI = - 38.3 x (EPL -
NPL)/NPL + 109.5 x (ETS — NTS)/NTS + 13.3 x
(EIT = NIT)/NIT - 8.8 35 K BT 4% B 8] 5 9
SFI, v NAREKIEH &, A4 2 E AR 2, 1
FE R s NTS S A7 2 0 ik 56 B NPL O A7 2 i 2 B
JEENIT R A7 2 A o ) 2 Bk B 25 5 ETS oA 76 /2 9 2 ik
Vi B, EPL S 72 2 1 2 BN K B EIT Sy 72 2 (4 v ] 2
BEPE RS . A7 SFI43E 0 WARER T Be IE+# , SFT #% 3 -
100 fRFDyfgE k. WE 1,

ﬁIT

[——TS
AL

PL

IT. o i) 2k BE 88 5 TS. JE Bk 98 2 s PL. R B &
B1 XREZE
Fig.1 Footprints of rats

2.6 Al R GEIE RN RGP E A R LS R UL
FARAG LT ARG B AR ] 5 25 A7 5000 B A i 5
T — A~ PR A1 2 R BRI 0 B 3 DAL B Jik A R
IEFA A ) R 78 )5 B R R BUE T 56 Ty
b b, Te 70 S DA I ke A B 4 [l BT Y
], AR (A A S min A 1 R B RO RINE 3 9, B
- PE, 7 R B IR [ 58 A A e Bz, S A Ak, B
B R BB IR 22 4

2.7 MEBAURE LM E TR 8 A Z AR
S il AR K S AR SRR A ) DR RN R i UL
I v s s HE i LS5 TG A9 2L 2L 2, e 1
KPR, FHER U E L = T ARMHE i LR 5/ 1E
00 e i JUL 3 5 R o LI EE L

2.8 HILUEEFME TR R R ERHT
BEALZE I 3 R B 5L 50 X 52, AR BT, 73 85 T Al Al

.20 .



5525 B 3 M)
2019 42 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

HE, VN ARSI AAENE BT & S mm Y
AR R T BE BNIR A 10% H S o 71 R (R 9
HBUTE H AR W) BB AL B A B AR M IE R XTI, & 2
s B2 JB K S, A B3 4 pm PR U TERE I
BL 37 CoKr R IF I, Wi B T R4 3 v b R AT
HE YLt B e M WER B .

2.9 GiitopabEL SR AT SPSS 19. 0 A4 Xf AH OC 52
BB TSI 0T, LA R, v £ s KR, R
e kg e A m B EH 25, P <0.05 RnEHRA
it X

3 #£R

3.1 RBEER A I B 2 04 BE 43
il 20 g, i 50 2 HE M 25 R WL K 1. F ] Design-
Expert 8.0.6 # {4, 4 A,B,C X% T, #Ef7 o6 2 Wi
[ 5, 45 [0 19 J5 f¢ T, = 34.53 - 6.864 +4.75B +
1.15C + 0.824B - 0. 65AC - 0.70BC + 1.914> (R* =
0.990 8,P <0.000 1), F2ZaHr W% 2, FIH Design-
Expert 8. 0. 6 £ F 22 il i 24007 T8 it £ &1 LA 2.,

1 HMEEKEFEHERLATRENE RRBHHF
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10 18. 00 3.00 0.20 34.63 +0. 17
11 18. 00 3.00 0.20 34.43 +0.39
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Fig.2 Three-dimensional effect surface of influence of various factors on gelation temperature of NGF thermosensitive gel
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Fig.3 Footprints of rats in each group before and after 8 weeks of nerve injury
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Fig.4 Sciatic nerve function index of rats in each group at different
time points(x +£s,n =10)
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Table 3 Time of withdrawal reflex of rats in each group at different time points(x +s,n =10) s
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Fig.5 Effect of NGF thermosensitive gel on sciatic nerve injury of

rats( HE, x400)
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