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Effect of Ginseng Sinitang on vascular endothelial cells in rabbits with fracture / YI Xiao—qian'’, LU Hong—xiu’, ZHAO Qi
dong®, SHANG Wei—xun’, ZHU Yong—chi’, LI Yang’, SU Fan’. 1. Postgraduate School, Shandong University of Traditional Chinese Medicine,
Jinan 250014, China; 2. Affiliated Hospital, Shandong University of Traditional Chinese Medicine, Jinan, 250014, China

Abstract: [Objective] To explore the effect of Ginseng Sinitang (GS) on vascular endothelial cells in rabbits with fracture. [Methods]

A total of 72 elderly rabbits were randomly divided into 6 groups. Of them, the animals in the blank group, model group and heparin group
were given normal saline intragastrically, and those in the 3 GS groups were given the drug in low—dose, medium—dose and high—dose respec-
tively for 3 days. Subsequently, femoral fracture was established in 5 groups of rabbits except the blank group. Low molecular weight heparin
was given subcutaneously for 7 days in the low, medium and high—dose groups as well as the heparin groups. Serum levels of cortisol (COR) ,
tumor necrosis factor—a (TNF-a) , interleukin—6 (IL-6) , endothelin (ET-1) and nitric oxide (NO) were detected. The pathological changes
of femoral vein were observed by HE staining, while the ultrastructure change was seen by transmission electron microscope. The expres-
sions of factors related to NF=kB pathway were detected by RT-PCR and Western blot. [Results] The incidence of deep vein thrombosis was
significantly decreased in medium—dose and high—dose groups compared with model group (P<0.05) . The levels of COR, TNF-a and IL-6
were significantly decreased in medium—dose and high—dose groups at 1, 3 and 7 days postoperatively with significantly change of ET1 and
NO 7 days postoperatively (P<0.05) . HE staining showed that endothelial cells in the model group were shed in different degrees with throm-
bus and leukocyte infiltration in the lumen, while GS did relive the above changes. Under electron microscope, the mitochondrial swelling of
endothelial cells was reduced and the rough endoplasmic reticulum was slightly expanded in the medium—dose group. The mRNA and pro-
tein expressions of TLR4, MyD88 and NF-«kB P65 in low, medium and high dose groups were significantly decreased compared with those in
model group and heparin group (P<0.05) . [Conclusion| GS does reduce postoperative stress reaction, improve the morphology and function
of vascular endothelial cells, and inhibit the expression of NF—=kB pathway related factors in elderly rabbits.
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s o ARTTERIL, EilE . RATEBERS . TR
KANGHALEY AT DVT ek W R . Bl
DVT TR 53697 MR TR . FIRb IR e
2o B ORI BT SR W SEAE S N
DVT H) & A R AP IR 0 U 2
TR T AR — R EERRE, 5 R BREER
LA TR, T CMAE A B A7 L s L BEAR A e
PPEINRERNL, EAS IRERIK MU 5515 2 AAE A LR
F18y L SR A

B LU BRSNS e P R A
g, WFERE R, BIAWIASEK . AR B0 i
SRR, EREAIAE, R tEE
DIREEAL . INBERER, AT MR, FH50E<
KA FECURIMABE, FBDVT F5—RIIARJEIF &
SiE o AEEMIBAATI SRR, RATAZS UL
Chmb3apy) BeGARJE4h P < (LBREINEERD)
A LA R A S RN o BB BOAS T4 3
I DVT BORLE I SR FTHE IR A S U0, RS
A RLIE | JBER K P R 2 2 i KR A5 5
Wi, I NF-kB {5 S T AR i ] ERLH .

1 #R5ETE

1.1 SEgsh 554

BE e 72 K, Rl 3.0 B A, HEHEAR
B W T ILAR R PEIS AFR I E T L, L st
FEYERIIES . SCXK () 20150001, 1 J& 3 i i
FIGHENLAT AN A5 4], BRI, R4, NS
PSsAAG, H. ERlEdl, Al 12 B AR
LU R = 24 R 2 B T B8 e S 6 S ) 4 B 2 B 2 b
A5 2021-57).
1.2 BRI,

BRZs 14, HAy 60 KB RIS JEOCHR o "
5L DVT B 208 G 7E S Sk A RRIE T, HU e
S FHEAES, A FRERA X &R E# R, 1R
B EFA T AT RO, FREET E 2 em 2bplidk
SFENR R, SERVIRiReE . Frb KIRE S5
BIZEEG WA SRR . TC B 55 U1 5 A B [ e
AR TR SRR, RS sh A an, fFEM
PR [ 5E T RARKIAR)S 1/3 07, RN E R,
1.3 25911

NS s (JEJ7 i [k fhs (Fi%€
WY, AW BT 15, T2 20g. & HE 30
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g. AB9g, WK 12¢) TP EZ R
EEBErt2ibr, PR S AR | o/ml 253, RN
SRR A L, A5 1 AR i Hh 2548
M, AET, ASMHHEZGMREA (1.8 mlkg) .
i (3.7 mlkg) . miifladd (7.4 mUkg) Srnl4 T
R R 2 gl BRI, FRAN T
3.7 mikg AR BREROKE S, #2E3d. AR, K. .
EH AT R AL T 200 TU/ kg (84> FHFE 2 4T,
2T do
1.4 BOMRHS Ham)
141 RIBEEULE

WML ARG IEEIK . TEalEN . TARESE 7
d, LA EERAR TR, MRIEREAN T i
RISk, H5. W58, IR
FKAT A4 DVT &AL .
1.4.2 I3 bR &R

TR, RIGH 1. 3. 7d B4FEPLIER 6 H#%
ISR T ER R RN, B O A IS, SR
JZE R FFF D0 R B I35 B2 Bl (COR) L MR IR FE R 5
a (TNF-o) ., HYIMENFE-6 (IL-6) . WEE (ET-
1) K-, S e i 1l s — Sk & (NO) 7K
o
143 IMEEEUEE

ARIFH 7 d, BRI 8 H I SRR 5 U
FARUIOYITE IR, 4085 . YIEL 2 em 2247 BRIk, 2
H A # KA LU 4% 22 5 W [ 52 W 4°CIRAE
WK G A, RIVEL 4 pm JEYTf, HE e )5
BTOGHET, W m Rl . 2 N Ak
BURN 2.5% I3 1 18] 2 W b 2 [ 2 2 h 5 4°C R
17, 1%HER + 0.1 mol/L BEMRZE hilk PB (PH7.4)
= (20°C) [#5E 2 h, 0.1 mol/L W2 2% vk PB
(PH7.4) V% 3 U, A PN R A B B K J5 8 35 4
Y 60~80 nm #EHY) A, AT (A S ST
B MEE. R4 4 HRf kA gU Az, SrEp
¥ 2 -80°CIUKAH R AE, T RT-PCR. Western blot
LioRil
144 RT-PCR Kl

B —80 CLRAE 1 Al N By A A #R k4121, Trizol
AR 2L RNA, HIKIFIE mRNA WS, #%
W3 2 S U B S T 42°C, 3 min R FRIER 4L
DNA, T 42°C 15 min § L cDNA, SR &=
PCR i & E 777, Bl TLR4., MyD88. NF-«B
P65 H 114 JE PR AT 2 35 TR ) 5¢ 0% 22 i PCR RV A&
R, FEMPGE B PCR U W AR T I 4R A3 HH B C
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8, Z82-A ACIETHES BT B B A AR X 3R
k2, HEWE 3K,
1.4.5 Western blot ¥l

HUH -80 CIRAT 1 N A LB kS, 213K )5
RIS HBEA, BCA M EEAWRER, HEE
1 TRl 65 550 7 2 At R e B 2 4B (1 IR AT BCA &2
i, SDS-PAGE Hiyk, X FEE I Marker 4% 2 %51 43
THEN, BEEX PVDF BB TEMA . —HimdE .
Ye . ZPUEE . ECL AL, bkt
PGHATRUE, KB I A T E 0 53 HT
1.5 FZRH S5

SRIMTE ELISA Failliln &, RERAY T3
IR SuperReal 505 1 WA, KA1k
BHE (k) HBRZAH; TLR4, NF-kB P65, MyD8S8
—¥r (485 19811-1-AP, 10745-1-AP, Protein-
tech; ab133739, Abcam); DM IL LED U5 (8 &
B, T Leica 23 H); HT7700 %% 5 i 1 W13
Bi, HA HITACHI A7) ; LightCycler96 #4758  E &

PCR ¥, Z%i-+ Roche /A H]; Tanon—-4600 %4 {k2% &k
188, LR A AR BRA F
1.6 GiiteForik

K HH SPSS 25.0 B A TG 22 A . TR
DL % +s 7N, BORHRE IEZS /040 B R SRR R 7 254y
B, PP LLECR A LSD o THEUSERER H Fisher K
Wik . P<0.05 AESFAGITFE L.

2.1 KiEWmER

FHEBRT ARG 7 d WAL RSN, I
AT AR T A, 250 WA 1o N4k, F4. 3K
R AR Z S TGRS (P>0.05); SEAIZ LT,
AR DVT KRR TG 2#E L (P=0.066),
AR DVT RAR R EEIL (P {ER 0.041,
0.041); SR, K. F. miHlEA DVT kE#R
ZSTeseiEE S (PEN 1.000, 0.569, 0.569).

®1 ANAPMAKERNRER (6] (%) ] 5K

EiztD 24l (n=8) BRI (n=8) JHEA (n=8) EHIEE (n=8) il (n=8) i (n=8) P
Ji ik 0 (0.0) 5 (62.5) 2 (25.0) 2 (25.0) 1 (125) 2 (25.0) 0.126
FE 0 (0.0) 2 (25.0) 1 (12.5) 1 (12.5) 0 (0.0) 0 (0.0) 0.684
W 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1.000
DVT 0 (0.0) 6 (75.0) 3 (37.5) 2 (25.0) 1 (12.5) 1 (12.5) 0.015

2.2 IR

INHER AR COR, TNF-a, IL-6, ET-1. NO #
ZEIWZR 2, RE SR EYIK T 22530500
B (P>0.05). BraH4, HARARER COR,
TNF-o., IL-6. ET-1 7KF-35 2 35 F i Jo BEAR AN
B, ARG 1d kg, ARSI SR (P<
0.05); NO /KPR IERENE T =S, K5 1d
Mk, HNEEAST X (P<0.05).

ARJGE 1d, SHEALEL, FFIELD COR. TNF-a.
IL-6 /K BRI (P {ER 0.023, 0.009, <0.001),
ERIE COR, TNF-a, 1L-6 /KB BIEE (P EN
0.037. 0.015. 0.001); HFZRAL, &L COR,
IL-6 KFI BREE (P {H 4 0.046, 0.001), @5l
IL-6 /KB FER (P=0.016).

ARJF3d, SEBALL, hifliEd COR. TNF-a.,
IL-6 KB B &AL (P {5 4<0.001, 0.006. 0.003),
EFE COR, TNF-a, 1L-6 KB BRI (P {H k<
0.001. 0.026. 0.005); SFZREALL, &4 COR.
TNF-a, 1L-6 7K VBB REAL (P {E5<0.001. 0.040,

0.011), FEFIHEZ COR, 1L-6 /KFHBIAE (P {4 A<
0.001, 0.021).

RiG 7d, SHEALE, FRIED COR, TNF-a,
IL-6. ET-1 KFH] W FEAL (P {5 0.003. 0.023.
0.006., 0.030), NO ZKFEHETFE (P=0.012), =il
21 COR, TNF-a. IL-6. ET-1 K FI B (PN
0.014. 0.038. 0.032, 0.045), NO /K VB W IE (P=
0.016); SFZR41, PiflEd NO KPR E (P=
0.040) .

2.3 IMETEEMEE

NARAKRIE 7 d MAETESLERUE 1, HE G
BLBIR . 25 I AR HES 355, 8 DI AR DL Il AR 2
RACANNL; BRI RE 5T, PR A Bz 4t
W%, RN ULIMARE . AR A A
JH R LA s P vl DL I SE B ST AR, P9 R AR AR T
i, . FFE LA RE AT I 25 A 3545 — B G
IR i 20 A R , H DL /N IS 5 e, 4
BE P S P R R MR T 5 bR R A A RE R AT
EENARILIMAS, A HES S 575 Rl ey
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BEJSAC Y], BN AR 4R, N
BANEHANBEST, I -

B RBIAR AR . 2 OO A2 M A P9 e 2 R
PRESEACHE 5 BRI AR RE frey , L P R A M
A, BT BE, MM AR MRS, iR
5, BRBIETE, QORI EMAK, SEBUAE, IR
ZWBE A, A, ML A R R R R

B, BUBORL; IR LS A S I R 2 N B 2
AU AR s NS U3t i R e A R
e, AR K, KL PN R R DK | R
NS U387 PR G 2 A B A0 LA 0 R BE AR LA, Y
B RRIE, RnBCFE, QbR bk,
THT AL A B K

x2 ANEAPYMBFREWRNER (r+) SHK

{=Eil FRAULH

e (ISl

il [

it T (n=6) (n=6) (n=6) (n=6) (n=6) (n=6) P
COR (pg/mg) ARHI 137.926.2 139.07.9 135.8+5.8 132.5+8.4 137.7+6.8 132.06.8 0.539
AJF 1d 135.9+6.1 272.6+6.9 271.5+8.0 265.0£6.0 263.426.6 264.2+6.4 <0.001
AJF3d 143.5+6.4 218.627.6 213.3+5.3 211.746.4 179.8+6.8 184.8+6.2 <0.001
KI5 7d 135.5+6.7 169.4+4.4 161.9+5.9 162.8+9.1 156.6+5.6 159.2+7.8 <0.001
PIE 0.146 <0.001 <0.001 <0.001 <0.001 <0.001
TNF-a (pg/mg) AHI 51.1x8.9 54.249.8 46.8+10.2 48.4+8.6 46.9+8.0 49.0+10.0 0.807
AJF 1d 51.1+9.0 82.3+5.8 76.9+5.0 772483 71.6%5.2 72.545.1 <0.001
AJ5 3d 54.6+9.4 72.4+7.4 69.5+5.1 66.1+4.8 61.7+5.3 63.9+4.3 <0.001
ARJ5 7d 49.4+6.9 67.1x4.7 62.4+5.3 61.0£5.6 58.448.5 59.2+5.7 0.002
P{E 0.770 <0.001 <0.001 <0.001 <0.001 <0.001
1L-6 (pg/mg) PNl 15.4+2.8 15.742.7 17.542.6 15.0+2.7 153433 15.2+2.8 0.684
AJg 1d 15.8+3.1 41.8+5.3 38.2+6.2 37.2+6.3 27.4+4.2 30.4+5.7 <0.001
ARJF 3d 16.3£3.7 26.5+5.4 25.1+4.5 22.8+4.7 18.6%3.2 19.243.0 0.014
AJ5 7d 13.243.4 19.0+3.7 17.0+4.0 18.6+2.8 12.8+3.9 14.3+3.9 0.015
PH 0.398 <0.001 <0.001 <0.001 <0.001 <0.001
ET-1 (pg/mg) AHT 7.7+3.2 7.1£2.7 6.9+2.6 8.2+3.3 8.6+2.8 7.6+2.4 0.924
ENERR 8.6+3.1 15.9+5.7 14.9+6.4 14.943.4 15.242.4 14.545.4 0.003
AJ5E 3d 7.4%3.1 13.424.4 12.125.2 12.4+4.3 11.4+3.8 11.7+4.4 0.168
ARJG 74d 7.9+33 12.6+3.7 10.8+2.8 10.0+3.2 8.4+2.7 8.8+3.6 0.273
PAE 0.922 0.014 0.041 0.024 0.003 0.037
NO (pmol/mg) pNill] 16.722.8 15.723.5 16.223.5 17.923.5 17.023.2 15.243.3 0.825
RJF 1d 15.8+2.8 8.1+2.4 8.322.1 8.7+2.0 8.7+1.8 8.2+2.5 <0.001
AJF3d 16.422.6 8.5+3.8 9.5+2.8 9.842.7 10.7£2.5 10.93.9 0.007
KI5 7d 17.1+3.9 9.2+4.2 10.425.2 11.322.3 15.1£3.3 14.8+3.5 0.029
PIE 0.896 0.004 0.006 <0.001 <0.001 0.005

2.4 RT-PCR 453145

RJG 7 d ANHEZR T NF-kB # A>T mRNA
FIRWHR 3, 45 RER. SEA4k, ERndRE
NF-«B i BEAH /T ZRIB A ARG N, 2]
R EAGIHFE L (P<0.05) ., SHERIAKL, K.
. A 4 TLR4mRNA, MyD88mRNA, NF-«kB
P6SmRNA ik ] B RFK (P<0.001); HHFR41H,
5. . & F 48 TLR4mRNA, MyD88mRNA .,
NF-«B P65mRNA FikB L (P<0.001).

354

2.5 Western blot 53 [bA%

RIG 7 d 7SEHEW e NF-kB 3l B A I 1 #A IL
T4, gRER. SEA4, ERAAAARG NF-B
WA DGR AR IR A AR RSN, dlm2ERH
AEFE L (P<0.05). SEA, |, @il
i) TLR4 2 [ &5 B W B L (P A 4 <0.001, <
0.001), MyD88 & R B (P {EH5<0.001, <
0.001), NF-xB P65 & 1Rk 7R B FEAL (P {EH A<
0.001, <0.001); SHFZRELLL, &, &SFIELM TLR4
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FEHFRBERFL (P {E4<0.001, 0.004), MyD8S8 #
PR BRI (P {H9<0.001. <0.001), NF-«B P65

2 HH

R
ST R ;"."_-

R e
(00% X {H)

(000 8X)

il

AR WK (P {H4<0.001, 0.011),

e R

K1 ANEHBARE 7 d MEEEMWE  la: 25 (=3
JEE VL IMAR AT Lo IFERAH, PRCAHRBEYS , AR DL MBERR  1d: ARFAEEAH, 0 UL P9 B 4R e 75 R/ INIALRS  Le: TR EE
4, NSRS, BRI 1f S, NSRS, WIEREAR AR 1 A4,
WAL SRR, BEARSELT  The BORLZE, PR R TIVE , SokitA /™ s bk, AR BB mins  1i: PR, W
YUNIEASASFHIN, 2R AR 15 (G, P ANIIB A RN, Sk 1k RIEAL, PIAIIERS
ok, ZBRARRIKES 1L R, AR O R, ki EE K

F3 ARIF7dNEY NF-«B BIHEFREY mRNA RIZWER (ACTEH, ©+s) SHR

EC17 ZHUL (n=4) BRI (n=4) JFRA (n=4) GG (n=4) Pl (n=4) @ (n=4) P1H
TLR4 7.00.1 5.2+0.1 5.4+0.1 5.9+0.2 6.8+0.2 6.5£0.2 <0.001
MyD88 7.90.1 6.3+0.1 6.6+0.2 7.00.1 7.8+0.2 7.4x0.1 <0.001
NF-kB P65 7.920.1 6.5£0.2 7.00.1 74202 7.9+0.3 7.5+0.2 <0.001

R4 RF7dREAHY NF-B BERENEORIZNER (BAXNRIEE, v+) GHR

£ ZZF4L (n=4) HEAIZE (n=4) PR (n=4)  fGHIEE (n=4) i (n=4)  #HlEE (n=4) PAH

TLR4 1.0£0.2 3.2+0.3 3.0+0.3 2.7+0.5 1.7£0.3 2.1+0.4 <0.001

MyD88 1.0+0.0 3.0+0.2 2.9+0.1 2.8+0.0 2.0+0.2 2.3£0.1 <0.001

NF-«kB P65 1.0£0.1 3.3+x0.4 3.0+0.4 2.8+0.5 1.7£0.5 2.2+0.5 <0.001
.

3o FELBOET, JCREROR AFIAHE K TR, S

RS E R Z . TARBIGIR, K25
JEA, LIRS IR R . AR A S
Wit BT (i%Eig), EEMEHT. ASH
BT, SRR B A R R 2 T7 . J7
2y, B R ] R b Kk Bl BH B O ke )
M. ASHPEGASH, RERVULEEN; T2H
AURHTE . WK ARG H R RE
A2y, JAEAFEZS DG Il s AU A, nl
BHEFHAMME . 125325, REAIERN AR THIHIER

REAA 0 2 RGERG B A F R Y, AR
ESE T A A5 ML 285 2 78 A R I XU, T v =22 1]
MISCER P, RAEWTRES R BEIME B L] o, Bt
A AR AR ZEPE AT
ARG, fEH RB R A 2 RS 1.
3. 7d 19 COR, TNF-a. IL-6 /KF-EE LT, MA
2 VU307 B A ST BERE AR LB F8 457K F . COR J&
— MR . RIEAHSCHIIER 75 TNF-o ALFEAR
PR B A r I Y S 1 AR S SRR KR, R RETS
Tl A R R L, SR AT "5 TNF-
355
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o, IL-6 BIREIA FHRAZ AR IRH A T, BRI
LR TR EE ML T VIL, 3 shoMNE 5 i 2 5 4%
MRS " R ZE R RS U353 vl fig il ik
VAT A ARG IR, P 2 1 PR e 1 ok AR
RJG DVT (LA, HLIH . 7l D im s o
e

L8 PN B2 A0 LA 6% 0 b ET—1 Wi 1L - Wit L,
FEAE MR AR T . AT AR A2 S
EERT, RefRHE M/ ML, FEIMASTE B & 44 5
FEH ™. NO A B0 ET-1 T 8 N 2 2
ReFEAR bGP, AR, . SRERAARE
7 d B ET-1 ACHRAEARIZA W] B FEAT, NO ZKF-H]
H, MCETMENEIIRE, SBATRL L —
P2, N HE Y 7 Fag S L B AE SR i LLE
NS U35 AR T RS 038 0 S BT 10045 9 B 20
MRS, R gttt

ARG KN S DU 3 17 BE W P I 2 e e R 5
TLR4. MyD88. NF-«kB P6SmRNA MiE ik, 1EH
P00 G o K R L PN B ) BB A AL AT g 5
TLR4/NF-«B 38 44 5. NFKB il A — & E R
RIEAF T, 75 DVT JE AR Fe vh & 45—
PERR 2, X i 22 25 W il R ok i A% T2 Y 34
fe el

g EPnR, RETNHAS U7 ARSI ] 5
HYTARG W JRE NN, I B e IR Bk /e P 1
YU FTIRE , DT REAR T JRER e ok i A4 1) %
Az, HAEFIPLEI PTRE S H] TLRA/NF-«B 3 % 1Y 934
A Ko ARSI TR ER K AR I R IR YT B AT Y 5
e, $em 2R IR K R AR A I A R

S 30k
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