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Abstract Objective: The aim of this study was to investigate the effects of Panax notoginseng saponins on muscle fiber
scar, serum prostaglandin E2(PGE2) after acute blunt trauma in rat skeletal muscle. Methods: 78 male Sprague-Dawley
rats, 72 of which had a model of blunt contusion in the middle of the left gastrocnemius muscle, were randomly divided
into a drug group and a control group, and the other 6 were not treated and they were marked as a blank group. After the
establishment of the animal model of the drug group, the Panax notoginseng saponin injection was injected subcutaneously
at the injury site immediately 100 mg/kg , and the control group was injected with the same amount of normal saline,
once every 2 d until the 14th day after the injury. The drug group and the control group received the specimen immediately
after the injury, 4, 7, 14, 28, and 42 d, and the blank group was taken at the 42 d. Masson staining was used to observe
the formation of fibrous scars in muscle lesions. The area of scar was calculated by Image pro plus 6. 0 software, and the
serum PGE2 was detected. Results; The scar area of the drug group was significantly smaller than that of control group.
The rate of descent of serum PGE2 in drug group was faster than that of control group, and obviously less than that of

control group at day 7 and day 14. Conclusion: Panax

FA T H RO B 2 b T AR HOM R B 4 T H (2017202) notoginseng saponins can reduce the formation of scar area in
VR A 2 E i (R, 430079) the repair process after skeletal muscle injury in a rat model,
2 LG B B2 TR 5 T and may play an anti-inflammatory and analgesic role by re-
SR e I T I B B A P 2 Al ducing the content of serum PGE2, thereby improving the
C IR IUR T 2 BT A B quality of repair after skeletal muscle injury in rats.

5 I T A e e BB 2 Keywords:  skeletal muscle; contusion; panax notoginseng

O (ENE S E-mail : 1608175918@qq. com saponins; prostaglandin E2



HHIBE NS REE W0, F g B E
A I s U R R R A R 18 A 3 £ 4
FOIR G R, 7™ 5w L0 4 B 2 ) 1k A A BT RE
A RAL G R 2542 i % WL 00 18 52 0 i 9 B,
It A= WL v 25 B 6% ek 2 48 RE R NG S 8 B 00 R 1 A
B R] 5 DT 4 5 A 5 (A AL AT R B
=B SR BN H A S I T VR R B 48 B A
FHST S AR5 R K SRR UL e e 4 A R, R
FH = R Ry R R e g a0 2% LA 2 AF
AR 09I WA M 3E th AT S B R E2 (Prostaglandin
E2,PGE2) & 0948 4k, BT = £ 8 2 6 K B %
WL J5 18 2 A FHARCR . R & an R
1 #MRl5AH®
1.1 S50

78 H SPF itk SD KR & Fi i 250 g 2247,
SEF A B LR s b, LR sh il IE S R
SCXX(F$)2008-0005. ¥ 52 B b 1fE IR 45 43 AR 55 . A Hh
POKE .
1.2 Sim Tk
1.2.1 REE#IEIR BRI ESr s B il gt
FEJ5 5% Kami S50 5K g 45 [ R BB 8% LAl
P0G TR TV 4% 50 mg/kg bRk 7 I E R L %2
BB R BRURR I o P R BRI R S S5 il g L BRAS T 90°
A7 [ 2 FT P Bt 370 g, AN 8 = B 66 cm V% N A
WAT R T H ALY 0. 75 em?) . T H B4 kK &
2 I JEE s HE R OUAIUREE Hp 1] D9 A0 T 5 488 493 Ak BB Hp o0 AR
W AR FIREREE 2 1. 15 em, T 3hHEN 2.39 1),
BB LS RBP4 5 A8 YT 9% 18 K BLUME
Jin WU 32 5T i o 453473 Jmy 38 B Jok A e 24, 4T o 43 1 1 A
ISR EBUE TRUES , R S8 KRBT W, &
A5 I W A B A ST 0 A7 58 7 Ak 3, BROAE 3 R R B R B
R AZ 4T o 7 1 JHE i UL v s A B Sk 1 90 O 15 W 2
P 4 3 B R
1.2.2 520 il sk S0 SD MM K B T ft .
FiE S ZERieh 1 2 78 5 MidL /A 25 P 2 X IR 2
Mz A A, YAk =R B 36 H) LX)
PR hy A= BRER K 41 (36 ) 4y 6 H A AT ] 4k 2L
E Rz 4.
1.2.3 Tk LB K ECE 8% WL 0 55 78 4 57
Ja I B b B R S =B R R (Al =
98% , b ¥ — BF A= Wy B 4%) 100 mg/kg, B & ¥ N
25 mg/mL, X B 1 AR B AR OK L B 2 d AT L
W HEBRGIEH 14 K,

250 4 RO BE 2 AR 305 ) 1 B 20 DA RS 4.7, 14,
28 1 42 KW AR 45 ME R AL, BB RlA 6 . S

Chinese ] Trad Med Traum &. Orthop,Sep. 2019, Vol. 27,No. 9

T A2 FUCHUIE F HER L
1.2.4 Masson Yt W HUAY JHE % L4 23 32 5 R0
FE A AL i R B UK B 160 V) R ) 2B 4T Masson 4t
o, TERANHUM S Masson Yo Y] 5 b BEAL 2 B 3 4
Y1 R s AR 4% Masson Y75 88, WLAL 20 rp LT 4 7 i
JOT 5 P 4 o 21 VT A 21 e £ 5 20 €8, T 2 4 rp R R AT
MR a2 6, 7F 58 (Olympus BX53)
T BOREE Y] R rp i € X 38k, 3 5 Image pro plus 6.0
B A543 B £ i IR TR .
1.2.5 i PGE2 &AM Ak 3E 3 9 i iie B i
Wit 5% 4 vk ELISA A& I oK U 7+ PGE2 /) % &
(PGE2 ELISA Kit, iU e He A= MR .
1.3 Gtk

A R BAE L 7+ FoR . R A SPSS19. 0 48tk
X EE HEA TG 5 M+ 4L 1) 4548 A 14 LU 558 R FH k37 A
At Kl , P<<0.05 ZRASHEE X,
2 BR
2.1 4R

Masson = {8 e {8, 1 J2 i 4] 7 sl = B 2+ 4
MR A B850 5 R T 58 B ) G 0 1 . JULET 4 18 1
i 21 FI T A 21 G 0 5 20 €8, 177 41 20 Jie i 2 4 w0k O e
WY EEM, EESHH KR E U Masson =1
e U] R os s LR A R D3 20 e, H ik 3By
WA BB, A0 e 3 5], HLLET 2 HE 51 s 4% 5
(JLIE 1), 2 Tmage pro plus 6. 0 B35, = A4 IE

B H S LEF 4 R i AR (42 86112 700) pm®.
=

E1 ZAAEEFHEMN Masson & (400X)

K L2 B 05 75 N5 4 ~42 K2
Fi Az #ER KOG B A LA 2N 27 e R TR FRAE 36 4 R
Fie K o i AR BT ) SEE K 32 2L o L 24 4 20 1 R IR T AR
TE 45 BF B 5 38/ TR B K B 4L, 2 R A S it 2F
X(P<C0.05) 5 25 42 K, A= PRER /K JE 21 49 9 I THT
BB R FIEFS AU, Z5ASHIT¥FE X (P<
0. 01) . {H 25 Wy 21 (4 i S 1 FRAE B B 2 5 1E % 28 P 22
STGH 2 X (P>0.05), WLIK 2-3.



PEPE R 2019 4F 9 A% 27 B4 9

4R ) R

2 G BEEAL Masson S (400 X)

e EHA
=R ZEYA
SXIRA

W xBoRAEREARITER X (P<0.05)
3 FHBRER

2.2 Iy PGE2 & &
K EHER LB 43 )5 - B4 Il 3E PGE2 JKFAESS 4 R
T E e A BN (L S BE RS R JE K R T R A . AR P
KT B2 19 1l 7E PGE2 e 4 J5 19 28 K, ¥y ik
FTERZS A, 25 42 Rt B2 CH B 25459
M PGE2 f T [  BEA 0 AT 22 26 1,4 R 54
PRER KT AL TC A I 25 5% 258 7,14 R M FR2I 8 8 >
TR AN A . 2 R A Ge it 2# 8 L (P<<0. 0D, HAF
814 RME RIS EFSAALHBEZS LK O,
0 3T e E

=254l
= Baylitii!

D (=43
(=3
1

=
[=3
i

PGE2(pg * mL™)

[

RN JC
e xRN ERE IR L (P<0.05)
B4 Mm% PGE2 &8

RO

TEF BN A 2R 05 5 TE 0% A T 45 44 4 ik
W HAB S o 5 R A 2 2 AR S B e L L E
23R E i UE S i DL S B IL T Re . DAAS
FEY) R Y G AT LU L 5 8 UL 0 A 6 40 1l 5
T 224 HC i B A A R 1Y) W 8 1 i 4 4 22 i AR 22
GEHRTE K B LS 08 5 U i s LA T8 32 B 2
JE B SRR AT 43 Sy AN 430 Sy S v A A 0 A
&S W RIE 0E  RF G IR R RE N . AL
LR B3 IG T AT B B ST T WLEE 4E Y
PR AH AN 2 T s LA A5 5 G e] £ 2 i A L
P T B S H A A R . SR D AR E

IR FEUESE AN ACRE S 11 1L 5 1l DAk AR 5% H L £ 3
e A =B R T R = b R T I/ R
W6 R AR TE il B bkt 3 G R AR .

UL P LT 2 0 JUIL R A2 ) o G LS o 4 5
REAS G LI 10 A B 46 45 4 A B OCE B AR
o Masson = (&4 & 1) 5 SCAE T R] LUK Ab I8 AHS -
21 G (0 A RE RS B 5 L 2T 46 R D 2T 41X 73 Bt 8 ) A
A HUHE 22 FOBOI B4 BEA2 W AT 5 32 AP A 52 B
. B L2 BT 5 S By i i 5 FE Mas-
son Y (0 2x 5 B AL A9 0 10 DR O DX BLAE L
5 158 I A2 3T ol Ak LAY LRt 32 B IR . fE i 2
IS 240 M A% 30 22 . A 4 20 0 D RE 55 L B R LAY S 1B A2
AH O Y £ 170 D0 14 0 I 5P 00 2 A G i, 22 5
TE WU B B R Gk BE B A o =B S 1 AT DA 1 i L
5240 7 S0 Uk 9 1ML 114 3R AR L AR o Dt 2T 4 B AL b IE R
14 LA A ILET 2 . A F 52 I 1 28 U0 A 3 € 38 0 1 UK.
B A H R KO B2 5 = R A A A ) B A 42
RAFAE 25 5 X R A 1) 4 24 i T FR 2K T =
L2l ELX IR0 5 226 28 RILLF e i
figp 18 O O TR LA A R L K AR ARG ) s i T R L
B 2 1EH 0 45 DI RE L X B i 8] AR 25 5 IR R 25 5 B0
i LF O A5 07 08 52 2o 8 o ) Bt e A WL T 4 358 00 28
il — LI IR BUE B — 2 R AR L A L 5 A B
B B P AR A L 3R A5 3 B s LK S I R AR D) BE 1Y
A, M=-CBBHLYHBER NI )EZESE 28 K. H
21 AR 1 AR D X B A DR — E B L
56 JEZ I, B 4 AT B A I 45

PGEZ J& 184 VUM BR 7 45 7 AR B B3R 85 T 2 2
ol i 1) A1 2 74 T B A9 7 9 » E RIE 52 7T LS e SR
B I3 Fn AL AR (9 95 e S0 L AR B PR BT 4% 24 40
PGE2 Y8 B T 21 38 42 B 09 W PR AR 2 22 T
BCZG AR T B 9E % B PGE2 n] ) 2 42 i AL 4K
LAV 0 A 24 A T L R 2R 1 % A B (R A 42
o LR 5 T P A58 AR OC JIR A 2 o7 SRR P L PGE2
F1% 530 6F TRAK B 5 R SRR A2 R B A OC AR T 2 A
I FH R VP Al DL 2 2008 08 3 4 i pm 2 . =k
B R ) SR B 22 A B B K 22 B 4 1
AT IR 0T RS BT AR 055 )R R A i A
Pk I HAgwi 4> PGE2 (& . 7E 4 21 21k RAE Bir B



10

HA BRI YR EIAEN . A0 B 8 L6 5 5
7T RAE 14 K, WA i PGE2 B B A% F % IR 41 .

FERTEMA A 7 R =L MUE 1 B &0 LU AR K
s A 25 4 OR BT PGE2 7K H AA R T xf i
AR B A R ¥ S =l R R R S LR e

1 J5 B A E S B9 K-
4 ftiﬁ
LR A D R B R UG O o A v 2T 4

Jﬁiﬁﬁ/ﬁilﬁﬁﬁ L, 7] i ARG 1 3 PGE2 1 75 2 1] fig e

BBt 2 BER 09 VE T DA 4 v O LB LA 40 5 18 52

1 o 4

S % 3k

[1] HALLEN A,EKSTRAND J. Return to play following mus-
cle injuries in professional footballers[ J]. ] Sports Sci, 2014,
32(13):1229-1236.

[2] HICKEY J T.TIMMINS R G,MANIAR N.et al. Criteria
for progressing rehabilitation and determining return-to-
play clearance following hamstring strain injury:a sys-
tematic review[ ] |. Sports Med,2017,47(7):1375-1387.

(3] Tz, Bttt &8I0 b7 or s i e[ 1. iz
H P22 . 2004,23(5) . 572-576.

[4] VALLE X,ALENTORN-GELI E5,TOL J L.et al. Mus-
cle injuries in sports:a new evidence-informed and expert
consensus-based classifification with clinical application
[J]. Sports Med,2017,47(7) :1241-1253.

[5] DUEWEKE J J,AWAN T M,MENDIAS C L. Regenera-
tion of skeletal muscle after eccentric injury[J]. J Sport
Rehabil ,2017,26(2) :171-179.

(6]  Fhate, BEMR = X458, 45 3 AR5 I 7K 5 %) 2t e dl 4
PGB K R IL-18 F1 PGE-2 i it SE 36 958 [0 ], b
W BE Rk e 7, 2015,23(12) 1 6-8.

[7] ﬁﬂﬂ@ XA Rk 55 0 O BE B IR T R LA K

HAB O RRCRVIEL ] E P EE R 4, 2018, 26
(11).13-16.

(8] W, MRl 45, RN & DA WK ST H W2
PENE 28 WU 05 )5 5 WL g sz L) . o 48 30 B 2 4
5 ,2007,26(4) :448-451.

(E4% 6 )

[16] JIA M, DAHLMAN-WRIGHT K, GUSTAFSSON ] A.
Estrogen receptor alpha and beta in health and disease
[J]. Best Pract Res Clin Endocrinol Metab,2015,29(4) .
557-568.

C177 MR hoRe 22 R AR, 45 v 24 1 BRE 75 %0 BT i AR KRR il
5 & B A0 ERa AT ERB mRNA ik K E 1 m[J].
PUHE 16 2 4% 75 ,2015,15(9) : 1178-1181.

(18] 4 FhK3e, Hi %, 4. ERB @ i 0 ] SOST ik #b
2 ERa #843 T) 56 42 7 X5 1 7 20 f 48 58 43 Ak [T 1. b [ 2
HiFA A4 75 ,2016,22(3) :309-320.

Chinese ] Trad Med Traum &. Orthop,Sep. 2019, Vol. 27,No. 9

(9] ZE Al £ 7 hF. =L SR 1 24 AR A BT 52 it
B PE 8 5, 2017,33(9) :216-218.

[10] B Z0Mk, AR ME. =L R T 2% f yie 24 BLE e sk e [T ).
Ak I 25 7 7, 2016, 31(11) : 4657-4660.

[11] KAMI K,MASUHARA M,KASHIBA H,et al. Changes

of vinculin and extracellular matrix components following

LT ].

blunt trauma to rat skeletal muscle[ J]. Med Sci Sports
Exerc,1993.25(7) :832-840.

[12] sifilt, pRittss . F =65, 55 B E R S WA 57X
KRB ARG S8 NAZE S ml]
iz 3l K 2 22 7, 2011, 30(3) : 270-274.

(18] T RAKE KRB X J7, 4. KBRE 8% L 05 )5 O [ B ] 7
2 AR T, el R 2 2 R, 2014,29(5) £ 431-433.

(147 VB3 5. WF 52 & 8% WU 05 1 e 30 3F R KRy fe st L) 0. b
[E E 255 7, 2016,14(32) : 24-25.

(15] BRer#a, Brad, )5 05 |, &8, =& B g 17 i 25 B T i g
(1. W v B 2% 35,2019, 35 (1) : 154-157.

[16] MARTINELLO T, PASCOLI F, CAPORALE G, et al.
Might the masson trichrome stain be considered a useful
method for categorizing experimental tendon lesions?
[J]. Histol Histopathol,2015,30(8) :963-969.

[17] PARK J Y,PILLINGER M H,ABRAMSON S B. Prosta-
glandin E2 synthesis and secretion: the role of PGE2 syn-
thases[ J]. Clin Immunol.2006,119(3) :229-240.

(18] WAk, 355, J8 v oo, A6 AE DU R — 2% X8 3 I 48 R I
SR A AE LT ] [ BR A g 2 2 . 2010, 33 (4) £ 303~
314.

(197 ok, EILmn. Fio) AR R E2 K H 52 1A % 58 14 95 4 il 1
WFoE#E SR )], ) e I 2 22 3l CH SR B2 D 2017, 30
(2):65-70.

(200 8, B, b, 4. 5 o BE 3R 45 8 75 16 7 X % i JB I oo
PRI 7 ROWEE LT . BE B AM B 24 35, 2014, 26 (2) £ 105-
108.

(21 TVEFE. TEE. KA. % B9 IR E2 721 & MW fpal
HRKETEEE MR mEND ] P EARTR
W5 .2012,16(30) :5586-5590.

Ok A5 8 #7:2019-05-02)

(191 Z=Zn ], i JBL, ) /0N e 3 = 78 3 002 30 1 S8 200 i 4 4 T HG
BLHILTT. b ST AR BT 5T, 2018,22(4) : 505-509.

[20] TANG Y,LI C,SUN X,et al. Fructus ligustri lucidimodu-
lates estrogen receptor expression with no uterotrophic
effect in ovariectomized rats[J]. BMC Complementary &.
Alternative Medicine,2018,18(1):118-123.

(217 Sigafd, or &, 20, 5. W B 5 1 0T 0 A8 RE G HR 14
SRR R R R . 2018,26(12) :85-88.

A5 B #1.2019-04-13)



