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Effect of Panax Notoginseng Saponins on autograft tendon healing in bone tunnel : interface histological characteristics
ZHANG Lei,Ll Zhi-vyao,SUN Jin MA Jia,ZHANG Sheng,LIU Jin-song,ZHU Jia. Department of Arthroscopy and Sports
Medicine ,Wangjing Hospital ,China A cademy of Chinese Medical Sciences ,Beijing 100700, China

ABSTRCT Objective:To investigate the effect of Panax Notoginseng Saponins (PNS) on tendon healing in bone tunnel.
Methods: The experiment was performed in the animal laboratory , Wangjing hospital from April to August,2010. All the ex-
periment procedures were accorded with the animal ethical requirements. Twenty New Zealand rabbits were randomly divided
into blank control group and PNS group with 10 animals in each group. Anterior cruciate ligament reconstruction with toe ex-
tensor tendon was done in knee joints of rabbits by suspend fixation model. PNS was injected in bone tunnel of rabbits in PNS
group,and nothing was given to blank group. Specimens were collected at 4 and 8 weeks after surgery. Sections were stained
with HE stain to observe the changes of interface tissue between bone tunnel and tendon graft. Interface types were classified
according to Yamakado method. Results: At 4 weeks after surgery,the interface was filled with connective tissue in both
groups,while at 8 weeks, there was not obvious gap between bone and tendon graft in both groups under macrography. Under
microscope , there were more fibroblasts in the PNS group, fibroblasts were more mature in the PNS group, and there were more
Sharphey fibers in the PNS group. There was larger new bone formation area in PNS group. The classification on the Yamakado
type was significantly different between two groups(P<0.05). Conclusion;: PNS can enhance tendon-bone healing in bone tun-
nel,and promote the connection between tendon and bone. The study lacks quantitative analysis of those criteria, and the me-
chanics of the promotion of tendon-bone healing has not been totally clear.

KEYWORDS Tendon,para-articular;  Anterior cruciate ligament;  Soft tissue injuries; Panax Notoginseng Saponins;

Animal experimenation

Zhongguo Gu Shang/China J Orthop Trauma,2011,24(2).:132-136 www.zggszz.com

JUUBE 0t BB 5 PR S A5 3 7 B R UERAR

W R G e RS B B 2 U A S A
AR REMEIT ARG I BRA UL,
HEG BN RRZL 45 1A Yas , S
UEBAT Se A Wy R e A B B i I N A
PEKPE™ AN TP B S R ER S
THA P25 7B Bz g B2 SU B

WIRMEH . 5KA  Tel:010-64014411-2550  E-mail ; arthroartist@yahoo. 1 #R57m%

com.cn

ITREA RO PR A& R, S i A B (X SEy o
& 5t HAN G 35 MELLLE I PR L3 W, BIF5E A 3R
— S AR A P 25 RE RS B P AT U HEDN AT
REfE R B A . =L oiE AR AR 259, A%
B85 A PNS!Y(Panax-notoginseng-saponins , — - &L g
1) o AFFERZERER PNS X @& 152, B 1

L1 SEBAPR Ao ARHT I 22 K R (LAt



A 2011 42 HE 24 %55 2 ] China J Orthop Trauma, Feb.2011,Vol.24,No.2 <133

VEMHE SIS B Y AR )20 K MM /R 3.095 ke
(2.900~3.200 kg) . UM R SE 56 sh 4035 8h R 4f, %
B, AR LG K DA T AR SRR O mi Akl
BB 20 FUBTPE 24 K S RfAL o4 PNS SEE4
FZs X RAAE  BE2H 10 H, PNS R85 () PEAE M 6l
25) LI, 25% R K IR

1.2 @M A 3% Fe 240 Bk i bk SRR
B (1 ml/kg) o FROGT J T, B A BT D1
Ji o R T SMUBEA , e RS DI B e T B 2, 2% % ik
F A AU S AR 3 38 LB 1) b2 R A LR
PRI LRSS &5 b D008, PR BR 1B AR A Bk
U L 1/0 222 9m 2225 R RoAEY) , DIt
RS SUEAHT , il VE 28 B By | 1 Rl A
I AE AR B E5 5 O 5 mm, H 5 07 F 38 U iR B
FEEPAL , 2R BRIE AR SE B 4 MR N B BB
BRI , A SCRHTSE SR 1k, s e IR A AR
TR BETE AR 2 mm, AR S R IW
] N ARG BB bR BRI e R RRiE . PR
MY B AR AE A TR 4577 B 5 (B 1), 58
BT XA B,

Bl 1 AR AT S IR A 11 B0
Fig.1 Reconstructed ACL

1.3 THiEiE  SCEd s e bR iE NS 25%
PNS S 0.2 ml, 25 AR IREL R4 T it i
1.4 ARJGAE BT RREBCRE T, v t4l.
ARG R 22 K AR BMSE  BOCT AR E, A
FIG 3N, ETTC s B ARG 3 d
HALES &R 40 1 U, WFRIRE . 22~24 °C, B
40%~70%.,

L5 FRARYIA Kt WA BIER)E 4.8 %
AhHE S R AG, BARAEEB S RRA®RE 104
FRAS BEAARAS A 1 BB Bt 4 K B i e B AR
J i B A 4 K B i AMERAR AR, 10945 7K B bR [
FE ,EDTA B85 A s U ALR (JE2) 5 um)
FTA YR YT R R HE Jefh

1.6 MR . O HR W F @[T se i (e

ALK/ IR B T W R T O K b
BTG OL, QR A U K A5 R, Bl
AUL A3 IR ] Yamakado F7843 K 4 25, 43 51 M i
BOE . BAEEAR L ZUE S, Sharpey ZF 4[] 454 4%
B QA M A H i S oA SR A4
PRIEF N 1A B DAL A 1 0 S AR ULE g
B SELTE PN LT 0 240 R 2T 2 4 ) R AR R T
AL A HES ) 7 2 @AM B A I I W
AL A HE O OB B ©F AR
165 00« XLZ M S T DA A A R L, OIS
A BT B BN D « o S T [R) B A AR B B Bk
FEHTE L G O, 8 BB Y G o,
1.7 SEithik SEEREE AR SPSS 13.0 itk
AR ORI S A = =370 TN 1B AT s o T B i
5, BOE P<0.05 VR R AT 25 5 10 3 A
2 #R

J A SR 76 1T AR AR HOBUF 25T PNS %
W0, ARJG TR shIRE RAF O E 34 T H 9
B TERATBYY , TSYIBET . ARJE SR Bl 4
Hahn, AbBE 2 i Bl AT
2.1 WIRWEREER P i) &7 AR WL
JEYMIES TG 2, RIER T Z . EHEEIE X
Py SR A I W LT A B DA, 4
B, TR R B B 0 ST e o 1 LA WA 2 i A
TR U R, 8 JE BT R AT WD ORI T A
i, AELPRIHR AT LK By o A A SR T AR I S
FEYIA TR, BT B A Y AR R AT (R 5K T, ol
4ok RERIE (1 2),

B2 ARJF 4 s X
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