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ABSTRACT Objective:To observe the influence of combined injection with human interferon (hIFNvy) and human insulin-
link growth factor-1(hIGF-1) on regeneration and fibrosis of skeletal muscle after acute contusion. Methods: A standard con-
tusion model was reproduced at the right gastrocnemius in 64 male mice of 7 to 12 weeks. All the mice were randomly divided
into 4 groups, such as group A (injection with hIFN+y), eroup B (injection with hIGF-1),group C (injection with hIGF-1 and
hIFN+),and group D (injection with physiological saline as control). All injections were introduced on day 10 after injury at
local injured gastrocnemius. Before intervention (7 d following injury),and 4 d, 18 d,32 d after intervention, the local injured
gastrocnemius were harvested from 4 mice of each group. Then the expression of MHC- Il b and vimentin was detected by real
time PCR and immunohistochemistry techniques. Results: (DAt the each time following intervention, the expression of MHC-
I['b mRNA and protein in local injured muscle of group B and C were significantly higher than those of group A and D. @ Af-
ter intervention, the expression of vimentin mRNA and protein in local injured muscle of group A, group B,and group C were
more inhibited than those of group D. The inhibition of vimentin expression in group A and C was significant. Conclusion : (DIt
is indicated that injection of hIGF-1 into the injured skeletal muscle following acute contusion could enhance muscle regenera-
tion, and inhibit fibrosis to some extent. @ Tt is identified that hIFNvy injected into injured muscle has the effect of anti-fibro-
sis, which is more significant than that of hIGF-1. @ Combined injection with hIGF-1 and hIFN+y could improve muscle regen-
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eration and inhibit fibrosis simultaneously , and promote the healing of injured muscle.
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A R E, E S A fERA R Sk S IR B IEH .
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4 16 H/NEL,
1.1.2 AHEY TN FIHYRE 16.7 ¢, HE 1.27 cm,
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i Bk WURES T b HUWIBREE HE 4% (myosin heavy chain-1I b,
MHC-1I b) 3 TE 4 H (Vimentin)mRNA A58, MHC-1 b
WS . 5-TGGCAGAATGGAAACAGAAG-3"; FiiEg |4y .5-
TGCTCGGTCAGGTCAGAAAT-3", 434 7= ¥ K B 187 bp .
Vimentin 37514 : 5-ACCGCTTCGCCAACTACAT-3"; R3]
¥ :5-CGCAACTCCCTCATCTCCT-3", # #=¥H B 139 bp
1.3.2  GuEsOaib2A Al 5 REREGH , KRR, 10 um
SR 43 94F MHC- I b Vimentin #3836 /b 2# Ye o, 78
20 fEMIPEE T, AT HOR (AR [ (IE T 1 3001 030) Ry A
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R, 8t— W YGET ] 2 200 ms, A Axioplan 2 Imaging AT ASRE
ST RGEHAT AT, B Sl A R L A A SO R IA TR
FF-REE Bl A i 98 R T AR5 V- 24K B e AR ¢
JEIRIE R —VI R 43 B & 5 A7, THEEAS D P 9 R
AR, REBAETO A I W 8 Rk =
1.4 Stk I Stata 7. 0 GEiH 544, SREL One Way
ANOVA Frik Tk, L P<0.05 AZFH G2 X,
2 H#R
2.1 %HEER PCR 4558
2.1.1 #OIEEENL MHC-TT b mRNA 3k W& 1, Wk 1
J7R 4 4B #ILEE B3 MHC- T b mRNA 8 SR 15 7K -
WEST R RS, TETHURSE 18 KX ,4 41 MHC-1b
mRNA (B P feim . &0 5 MHC- ITb mRNA 193635, 78
B Al C #H 2 8] 22 5 EGe i 5 L (P>0.05) , 7E A F1 D ZH 2 [H]
WIS L (P>0.05) . WT TS 4 KITAG, B F1 C 4Ry
MHC- T b mRNA B4 A #1 D 2HIA R 55 (P<0.05), THUE45
32 K,4 41 MHC-II b mRNA HYREBA TR, (520 B Fil C
ZHR IR
F1 FEBEEEBG B MHC-II b mRNA FRix (18
WEEAEREEENH) (n=16,1/d, x+s)
Tab.1 The effect of different interventions at each time on
the expression of MHC-II b mRNA (n=16,t/d, v+s)

ANTR]I 25 MHCAIT b mRNA
THE4d T 184d
(2.67E+4)x  (3.55E+4)x (6.94E+4)+x
(1.94E+3)  (2.77E+3)  (1.39E+3)  (2.42E+3)
(2.67E+4)x (1.66E+5)+  (4.53E+5)+x (3.37E+5)+
(3.02E43)  (L81E+4)* (231E+4)* (1.65E+4)**
C(hIFNy+ (2.69E+4)+
hIGF-1 (1.93E+3)
(221E+4)+
(1.41E+3)

el

THUE 32 d
(4.61E+4)+

AT

A(hIFNy)

B(hIGF-1)

(140E+5)+ (4.60E+5)+ (3.33E+5)+
(2.15E+4)%> (3.27E+4)®*  (1.79E+4)®"
(3.51E+4)+ (6.88E+4)+ (4.53E+4)+

D(saline
(saline) (252E43)  (2.93E+3)  (1.48F+3)

.5 A4 HE,*P<0.05;5 D 41, *4P<0.05
Note : *®P<0.05 vs group A; ““P<0.05 vs group D

2.1.2 RS ML Vimentin mRNA 3235 WL32 2, 3 2 iF
TN, 4 IS S5 ) Vimentin mRNA 3k Sk 5 56T+
Fa FRERFAS . A 4R C HEEAY Vimentin mRNA Fik/K
FHEETBUGSE 4 KX, Wi B.D AT HHGE 18 Kikix
EFRRAKE, THUGE 4.18.32d,A .C 4% Vimentin mRNA &
IEKOEE% B D 4B WAK (P<0.05) , A 4 C Hz A2 7T
Gt L (P>0.05), 4, TS 18,32 X,B 4111 Vi-
mentin mRNA kK FEMET D 41, MAERARIFE X
(P<0.05),

2.2 ALY LR

2.2.1 BEIBGREE MHC- b FEHFkbE Wk 3.
2 3 Ui, B B SR 5 26 7~28 K, 4 A 851 MHC-
I b R AR E S KRBT S £00mT,B 4l
5cH A4S DA MHC-TTb FHARIEZ RIS #

&2 AFEE&ERG S Vimentin mRNA Rix (16
MEEAEREEENE) (n=16,t/d,x+s)

Tab.2 The effect of different interventions at each time on
the expression of Vimentin mRNA (n=16,t/d,x+s)

A[EIH 5 Vimentin mRNA #6315

el
Ty THiFE4d THIE18d T 32d
(4.56E+4)+ (9.27E+4)x (6.58E+4)x (5.64E+4)+
A(hIFNvy)
(2.61E+3)  (4.59E+3)"  (2.04E+3)"  (2.43E+3)**
4.68E+4)x (1.20E+5)+ 9.27E+4)+ 7.51E+4)+
BhiGE-1) ) ( = ( = )
(2.03E+3)  (1.32E+4)  (4.15E+3)*  (2.80E+4)™
C(hIFNy+ (4.68E+4)x (9.22E+4)x (621E+4)x (5.57E+4)=
hIGF-1) (243E+3)  (6.22E+3)®* (3.93E+3)®* (2.73E+3)®"
(4.44E+4)x (1.24E+5)x (2.28E+5)x (1.37E+5)=
D(saline)
(1.08E+3) (1.61E+4) (1.21E+4) (3.80E+3)

.5 B4, *P<0.05; 5 D 4, *4 " P<0.05
Note ;" ®P<0.05 vs group B; ***"P<0.05 ,vs group D
+=3 AEMNAZAESHNBGHEES MHC-TIb ERFRIALL
BR(FHTNRE) (n=16,1/d, 2+5)
Tab.3 The effect of different interventions at each time on
the expression of MHC- I b(n=16,t/d, v+s)

RIFEE S MHC- 1T b 25 [ 334

sei _
iRl 5 4d WifE 18d  WiE 32d
159.68+ 271.73x 446.28+ 188.16+
A(hIFNy)
25.86 13.51 35.97 6.30
146.60+ 821.6+ 1210.14+ 565.59+
B(hIGF-1)
5.37 18.52%* 102.93%* 19.61%*
C(hIFNy+ 145.69+ 822.74+ 1230.28+ 549.37+
hIGF-1) 14.31 13.03*% 127.21%% 41.08%4
139.45+ 262.41+ 462.46+ 191.56+
D(saline)
11.19 21.21 20.68 4.60

5 A R, " P<0.05; 5 D 4 e, * 2 P<0.05
Note : *®P<0.05 vs group A ; “**P<0.05 vs group D
X (P>0.05), THUESE 4~32 K ,B.C 41 MHC- 1T b FE 5%
IREEA D IR, 25 5H Geit R L(P<0.05)
2.2.2 HHEHERGRFE Vimentin B AR B LK 4,
N 4 PR 4 A2 MEE P05 )5 B85 L Vimentin 25 1 B9 3k
KV ER B R ET R TR, THES 4,18 32 K
AL, A C 411 Vimentin 25 A 25K 3% B.D 410
15, ZRABEGI4E X (P<0.05), &0 A A 4 C 42
Vimentin #3522 5 04152 2 L (P>0.05) ., 73 4b, T 1 %6
18.32 K ,B ¥ Vimentin I [ FRIEK LT DA, 258
Giit2E L (P<0.01),
3 iTFie

Qnfar {32 LA AR 3 0 DA B I I LET 4,
BrIFIR KAz AR defb, , B IR YT BB LR 493 1) Dde

R 1.3 Fios, AR X BRI AR BRER K GRS 4B B LA AR
bR MHC- T b ik B B AT sl i 54 hIFNy 21 hIGF-1
hIFNy BEG ST, AR LA 4EALIFR R ™9 Vimentin &
iAW TS hIGF-1 s (FN)hIFNy A9 T, SRl
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F 4 AR ESHETHENKRGEER Vimentin B B RIZHZ
Mo (SR E ) (n=16,1/d, x+s)
Tab. 4 The effect of different interventions at each time on
the expression of Vimentin (n=16,t/d, z+s)

ATA] A Vimentin 25 13635

e - - - -
RG] +HiE4d +H)518d )5 32d
164.69+ 466.77=+ 646.10+ 480.53+

A(hIFNy) ]

25.29 32.46"* 36.13** 17.13#**
166.74+ 565.59+ 1070.17+  818.34+

B(hIGF-1)

22.31 19.61 88.48"  23.48"

C(hIFNvy+  150.63= 46437+ 644.77+ 42258+

hIGF-1) 14.55 25.38%% 41.73%> 13.05%~

D (natural 146.25+ 573.80+ 1474.44+ 1 165.98+

healing) 10.12 19.80 45.74 53.26

.5 B 4H HbEE, " ®P<0.05 vs group B; ***P<0.05 vs group D
Note:*®P<0.05 vs group B; ****P<0.05 vs group D
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FEIN 5B 1 WLET de AL I E 4538 .
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W57 B AL AR I F B-1 (transforming growth factor B-
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B G3)5 , SR TCFR-1 s ™, Fukushima %50
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il TGFR-1 AERIR, BB B LR BT 4 20 it 1) A 4 3
W B AT 4EAL AR i = W O 88 B AT UL B ey A=
o BB EPBIRL d  T U R S IENy W] LAREAIR
Jry PR DXk, e WL PR WA 5 RE o AR 9 rh i B LA 43 ) 8
FESHANEYE IFNy, 7] LB B 3063458 85 AL Vimentin #3835
PR IFNy HoABm i fl 50 B as WA 4tk Ve

TG E NI R ML R 4%, Pl FRrERA
PR, BALALE 1A UL P A AT 453 403 15 LR Ak, S LUA K
fEFEEEENUE S  Sato SRS R AR HEE- B8 LA 1 1GF-1
FHNHIFLEANY decorin IGYT B BRI , IESC A RUR #F T 46
BE s IEE , AR N AMEYE IGF-1 F IFNy &3]
DAl A2 2F MHC-TT b (Y335 A0 Vimentin 197635, 3 H

P e B LR A3 1 S A i) B ULET Al B XU Tk, R A&
IRPAN PR TG N TR RS OONE , RS R AN R TR
ITE AR IR T SR T PR AR
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