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[ Abstract ] Objective; To investigate the protective effect of Ginseng Radix et Rhizoma, Notoginseng

Radix et Rhizoma and Chuanxiong Rhizoma extracts on vascular calcification induced by high glucose in mice by
observing the expression of osteopontin ( OPN) and smooth muscle 22« ( SM22«) as well as vascular calcium
deposition in the common carotid artery and thoracic aorta of mice. Method; Totally 130 male C57BL/6 mice were
randomly divided into normal control group and high glucose group. The mice in high glucose group were
intraperitoneally injected with streptozotocin (STZ) , and fed on a high-fat diet for 7 months. Then, the mice were
randomly divided into model group, low-dose and high-dose Ginseng Radix et Rhizoma, Notoginseng Radix et
(0.819, 1.638 g-kg™' ),

Each group was intragastrically administered once a day for 9 weeks. The changes in blood

Rhizoma and Chuanxiong Rhizoma extracts groups and metformin group
(150 mg-kg™").
glucose were measured. Seven days before the end of the administration, a group of 4-week old male C57BL/6
mice were purchased and fed normally for one week as a youth group. At the end of the administration, the common
carotid artery and thoracic aorta tissues of the mice were collected. Von Kossa staining was used to determine the
degree of calcium deposition in the common carotid artery and thoracic aorta. The expression levels of OPN and
SM22q protein in the common carotid artery and thoracic aorta were detected by immunohistochemistry. The
expression of OPN and SM22q protein in the common carotid artery of mice was determined by Western blot.
Result: As compared with the young group, the blood glucose of the normal control group was slightly increased
without statistical difference, the common carotid artery and thoracic aorta were uniformly stained, and no black
granular precipitate was observed. As compared with the normal control group, the blood glucose of the model
group was increased (P <0.01), with a large amount of brown-black particles deposited in the intimal elastic
fibers, showing obvious calcium salt deposition. As compared with the model group, blood glucose was significantly
decreased in each administration group (P <0.05, P <0.01), and the degree of vascular calcium salt deposition
was significantly reduced. There were no significant changes in expression levels of OPN protein and SM22« protein
in the common carotid artery and thoracic aorta between the youth group and normal control group. As compared
with the normal control group, the expression of intimal OPN protein in the common carotid artery and thoracic aorta
of the model group was positive, SM22q« protein expression was weakly positive, and the gray value of OPN protein
expression in the common carotid artery was significantly increased (P <0.01), while the gray value of SM22¢
protein was decreased significantly (P < 0.01). As compared with the model group, the expression levels of
intimal OPN protein and SM22q protein in the common carotid artery and thoracic aorta of each administration
group were significantly improved, and the gray value of OPN protein expression in the common carotid artery was
reduced (P <0.05, P <0.01), while SM22¢ protein expression was significantly increased (P < 0.01).
Conclusion: High glucose can induce calcification of common carotid artery and thoracic aorta in mice and
accelerate vascular aging. This formation process may be related to the expression of OPN and SM22q. Ginseng
Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma extracts can reduce vascular
calcification and delay vascular aging by regulating the expression of OPN and SM22q.

[ Key words | vascular calcification; osteopontin ( OPN) ; smooth muscle 22« (SM22¢q ) ; high glucose;

Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma extracts; vascular aging
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Table 1 Effect of extract of Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma ( GNC) on glucose of

diabetes mice(x s, n=9) mmol-L !
28 51 F /g kg ™! T HUHT T3 A5 T 6 G T 9 G OB i

A - - - - 5.89 +0.97

EH# - 5.82 +1.01 6.25 +1.56 6.39 +1.81 6.27 £1.44 6.27 +1.44

A - 25.13 +5.42" 26.01 £5.93 26.24 6. 61 25.20 +8. 52" 25.20 8. 52"

ANZ-=k-JI| B 0.819 26.21 +4.13Y 22.02 +5.35 21.75 £6.72 19.33 6. 60% 19.33 6. 60%
1.638 25.08 +5.01" 20. 14 £5. 17 20.21 £5.35 18.76 £7.12% 18.76 +7.12%

OB 0.15 25.79 £4. 65" 19.09 £5.52 19.00 =5.01 10.39 +3.21% 10.39 +3.21%

e SIEWALED P<0.01; 5HEI4 LY P <0.05,” P <0.01,
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B, BT A% i A O IR S v R £ 4 ) AR
- 16 -

ot B 0 45 6 R T AR P £ A KT 2 1 A5 S v LN
JitLHEZ Z AL, 2h ik i 45 1F F 25 0 R R 5 S AL A L
B, A5 5 2 AL I AE v P RS TR ORI B R A A
UE S HOGF I A5 85 A0 oA AP E . WLIE 1,2,

3.4 xFHE DR /N BROSR 3h bk i 3= 3h ik OPN,
SM22q 25 [1RIKMIRZM OPN & (146 4R 4L L IE %
/0N BB S0 B ik R i S B ok v 5 5 BH M R 7



55 26 55 8 HESSEAFFERE Vol. 26, No. 8
2020 4E 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020

ATFARLL B IE R A C BRI D NS -= L)1 R R AR )
41D AS-= LIS SR R 2 B BN (2 ~ 6 [H])
E1 AS-=Zt-JIERBYMNBERFDNRALIRBERSED
805 ( Von Kossa, x300)

Fig. 1  Effect of GNC on pathological morphology of common

carotid artery in diabetes mice( Von Kossa, x300)
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Fig.2  Effect of GNC on pathomorphology of thoracic aorta in
diabetes mice( Von Kossa, x300)
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Fig.3 Effect of GNC on expression of OPN protein in common
carotid artery of diabetes mice (IHC, x300)
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4 AB-ZL-IERBYINERFNRBMESNKAL S OPN &
BREM RN (A H L, x300)

Fig.4 Effect of GNC on expression of OPN protein in thoracic
aorta of diabetes mice( THC, x300)

®2 AS-Z - SR X HEER 7% /N R 312 3 Bk A0 B = 3h Bk
OPN R BHKEHIHM (v £5,n=6)

Table 2 Effect of GNC on optical density values of OPN
immunohistochemical staining in common carotid artery and

thoracic aorta of diabetes mice(x £s,n=6)

Ll bk i 3 ik ik 3= Bl ik
A /gkg™! OPN OPN
HFE - 0.03 £0.01 0.04 +0.01
T - 0.03 +0.02 0.04 +0.01
A - 0.16 £0.09"  0.23 +0.11"
AZ-=L- S Y 0.819  0.10£0.08%  0.10 £0.07>
1.638  0.09 £0.07%  0.11 £0. 06>
UK 0.15 0.09 £0.06%  0.10 +£0.07%

HESIEWALE P <0.01; SEMAH LY P<0.01,

Kt JE B S R R L A BT ST S AT SR A 2 0
JRHG (T2DM) i 1 45 52 2% 5 9 47 1 i 4% 45 1k A
S M AE A5 AL R & e ORI BT T SR % g Sy T
Fo DRI RO F 52 10045 45 1k 5 8 SR > Wl B 6 R
X k2 T A S Ak, ik 0 IR I 1 A
MERAAEEE X,

UG A A L 45 A S — W 3l B AL i R (H
R A O B 2 1A 4% 2 I i A A R — AN &
B 52 R g TR 0 A o A R T
1,525 ML AT N THS 5 T A8 851k
i A LA T O UL 40 M R 2 5 A Ak i R
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BEBERIZHFI(LrEH L, x300)
Fig.5 Effect of GNC on expression of SM22« protein in common
carotid artery of diabetes mice (THC, x300)

E F
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EEREHRM (AL, x300)

Fig. 6 Effect of GNC on expression of SM22« protein in thoracic
aorta of diabetes mice (THC, x300)
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®3 AS-Z£-)I R X HE R 7S /N R 318 30 Bk 08 = 3h Bk
SM22a R WK EMFI (55,0 =6)

Table 3 Effect of GNC on optical density values of SM22«
immunohistochemical staining in common carotid artery and

thoracic aorta of diabetes mice(x +s,n=6)

415 ) & B bk Wy =& 2 ik
/g kg ™! SM22« SM22a

FHAE - 0. 15 £0. 09 0.15 +0.08

EH - 0.14 0. 09 0.14 £0.07
(8 - 0.03 £0.02"  0.04 +0.02"
ANZ-=L- SRR 0.819  0.11+0.08Y  0.07 £0.05%
1.638  0.08 £0.05  0.08 £0.07%
ZHBUIR 0.15 0.08 £0.06*>)  0.09 +0.05%

W SERHLE P <0.01; 5B Y P <0.05,”P<
0.01(F4H),
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Table 4 Effect of GNC on protein expressions of OPN, SM22« in

common carotid artery of diabetes mice(x s, n=4)

x| &
an N e pen

AR - 0.62 0. 17 1.08 +0. 11

EH - 0.73 0. 08 0.97 0. 12

LR - 1.24 0. 12" 0.63 +0.05"

ANZ-=L I E 0.819 1.08 £0. 11 0.85 0. 08%
1.638  0.96+0.07%  0.87 £0.07%

BRI 0.15 0.99 £0.09>  0.84 +0.09%

T A WS ke B i A
FKE [ Cbfal ,0sx,0CN I BMP2 [ 335, 30 B H
REAME 2> TARE Y ALP (035 P, 42 3k 1f 45 1 ¥ L4
MaA5 Ak, T Wnt 5 S50 %25 T @ BHA T 10 148
W L2 L A i — 3 R

LI 5E R OPN 7R (12 — F B 2 W 75 11 B
BE 23T, 2B T0 i aed 5 o o S 0 0 PR R il
AL R 2 PR, BLIR GE % #1500 R, OPN 76 [ I

20 L B A AR AR A ek T AR R
3 3 AR 71 e A S 3RO Y UL 200 LR PN B B, B AR N
W RS R BRURE 0 J% B, OPN 3% 35 B I 3% i, iy eI
W] OPN Z: 5 ¥y o AR, J2 o 0 Bk s il 7 5 Ak K%
RERE G R R £ SM22a & 11, W B FR b 4%
EERR I, 2 — i 40 AR B 2R A O 2R 1, R AT L
LA 26 T B b 7 W, ) IR T 40 i 5 S OF 5 v s bk
FAAE % 0 2 RS I bR R R . 9% & 0 1
AT SM22¢ B IR 1 o 0 E R 4 e 2 R B O
B, TN B0 ok o R A Ak 0 2 s 1 A S Ak B B Y T
T AR L 7R T A I A A A0 R B B 3% R I 45 A
H, Von Kossa 4e {0 & — i 28 B %) 415 26 Yo ok | HL B
FEFIRIE I — P 4 JE ¥k i 2 48 B T 1) S AR A i
SV AE 5 A R T 1 e i R AR 0 UE , AT LA W B
H RS ALK o R IR AT 5 DU L A 2 10 /N R
Bk M 3 B BKAE R F 5 X 42, L Von Kossa YLt
B Ry F 08 1L 457 465 A0 R B ) A, LB AT R 1 OPN I,
HHE A SM2a 1EH EE PR NE, MBENS-=
L E B XT OPN,SM22a K I 454540 i VE FH L M
MRV OPN,SM22a 5 Il 540 I C R 6

NS 2R By D N PO/ N S AN R
BF )t 4, DUHERR B A7 % 38 K M 0 2 R 1 1
28 FEBUM AT R E T AR, LREE R BN, H AR
25 1 5 4 AE /N B Bh ik L M 32 3 ik Von Kossa
Jen, ,OPN,SM22a & K5 F WA BEM2E R,
PR IEHE AR S AR K 5 R 2 kiR 2, 1E
B2 TR AR R A A X A L DN R R R b b
RN IEH A A MBI B 25 57 m b
VBT 5, MR (A B 58 v, 5 T B PR AT ) )
RO N . AT MG &5
4L BT I E R RN A S L
N E WA — & I REBEAE . Von Kossa e {6 &
PR, AR 2 /N BB Sl bk B S sl bk ot P R v
PR £F 4 W) A R B A DR 0 A5 R 0K DU, LA IR W
SER AR B IR, HE R B S 0l A A b AR R B T o
ANZ-= -1 S B AIK  m 7) E 2 R = ORI
A8 v P AR it B SR T, S RS A 4 A L
A B A UE S HOG i A S AL B R VR

ARSI G0 5 41 A0 45 0t s, OPN 2K [ 75 75 4F
4 IE 2/ B 3 Bl ok R R 2 3l kb 2 55 BH
Fik,SM22a I 23R FHME ;. OPN & 1 7% = B 5 &
(/N BRBLE Bk W = 3l ik v 35 S e B M 2 3k, W I
757 RE v R A1 B A A K R £ T TR
SM22a £ 15 5 B B A 85 B, T A S

- 19 -



5526 455 8 W FELEATFZERE Vol.26,No. 8
2020 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020

=B S AR | s 5 A R SO U RE
3 OPN,SM22« # F 75/ B 3G 3 ok A 1 3 3h bk
A, IWHE RN & AR, BB/ ] 3
KB K T OPN, SM22« V-4 JK A6 5 1E 41 LA
BFEZER,MAS-= - E R B &) & 4L
T WU T U, & 4H OPN, SM22« ~F- 24 JK 5 {6
SRR A A A R 2R L LR IR OPN,
SM22« 7E IfiL A8 85 Ak i B v R EAE I, A S-=
- B By AT A A

W N O W WSR2 s AN RS
Sk e 3 BRES AL, AN Z- =B R e %
A3 R RS A/ R A £ 4k, L5 OPN, SM22«
FIREVIM S, 2 — e S A 510 5 1 2z
[HESE: %)

[ &% k]

(1]

[2]

[3]

[5]

[7]

[8]

[9]

WANG C, TANG Y, WANG Y M, et al. Label-free
quantitative proteomics identifies Smarca4 is involved in
vascular calcification [ J ]. Ren Fail, 2019, 41 (1)
220-228.

HENZE L. A, LUONG T T D, BOEHME B, et al.
Impact of C-reactive protein on osteo-/chondrogenic
transdifferentiation and calcification of vascular smooth
muscle cells[ J]. Aging (Albany NY), 2019, 11(15):
5445-5462.

WEI R, ENAKA M, MURAGAKI Y.
KEAP1/NRF2/P62 signaling alleviates high phosphate-

Activation of

induced calcification of vascular smooth muscle cells by
suppressing reactive oxygen species production [ J]. Sci
Rep, 2019, 9(1) :1-13.

LANZER P, BOEHM M, SORRIBAS V, et al. Medial
vascular calcification revisited ; review and perspectives
[J].Eur Heart J, 2014, 35(23) :1515-1525.

R, RME, £k, % A AEZREME ZMLTD
AN 2R O R NS =R IS SR I 9 T TR
(1. o v B 4 4 2 i, 2017, 37(8) :968-972.
Sl . 5 O R LG JLAE B B AR s K A
Z=BNERBYMTHAEMID]. Jent.hE =
Bl22 B¢ ,2016.

Trwi, £E, mH, FAS-Z LIS R IE
S (e B 3 1/ R A R R AL R [T ] o 1 5
5 22 24 40 ,2019,25(4) :81-86.

WA, B, L. SRS O i 5 KR B I
T IS PELT]. S8 05 7l 2 2% 3K, 2019,
25(17) :187-193.

SCHINZARI F, TESAURO M, BERTOLI A, et al

Calcification biomarkers and vascular dysfunction in

.20 -

[10]

[11]

[12]

[14]

[15]

[16]

[18]

[19]

obesity and type 2 diabetes; influence of oral
hypoglycemic agents[ J]. Am J Physiol Endoc M, 2019,
317(4) : E658-E666.

BADI I, MANCINELLI L, POLIZZOTTO A, et al.
miR-34a  promotes vascular smooth muscle cell
calcification by downregulating SIRT1 ( Sirtuin 1) and
Axl (AXL Receptor Tyrosine Kinase) [ J]. Arterioscler
Thromb Vasc Biol, 2018, 38(9) :2079-2090.

CHEN B D, ZHAO Y, HAN D Y, et al. Wntl inhibits
vascular smooth muscle cell calcification by promoting
ANKH expression[ J]. J Mol Cell Cardiol, 2019, 135.
10-21.

FRAE, RBLH, XUEH, S B AR BON IR ED
KB Z25F- 18 LA 8L 254 NOS 1% )1 Ko a-SMA, Cx43,
TGF-B, mRNA FI [ RIA RS [ T]. v 9256 7 F)
e, 2019, 25(24) .43-47.

ZHANG L, SUN HC, LIU S, et al. Glycemic variability
is associated with vascular calcification by the markers of
endoplasmic reticulum stress-related apoptosis, Wntl ,
galectin-3 and BMP-2[ J]. Diabetol Metab Syndr, 2019,
11(1).67.

ek, R, RN, S B -SAER L E 25 0
T 68 0E 1 9 UL 4 i 59 B A TR SR R A 94 4% AR
(V] ESCH 7 Rl 2 ik, 2019, 25(2) :1-7.

ZHOU Y B, ZHOU H, LI L,et al. Hydrogen sulfide
prevents elastin loss and attenuates calcification induced
by high glucose in smooth muscle cells through
suppression of STAT3/cathepsin s signaling pathway
[J].Int J Mol Sci, 2019, 20(17) :4202.

Bz, FF, TILR, 5. sBos WNT 5508 i
e R LA v LA LS Ak [T ], w9 7 R R A ik,
2015,35(1) :29-33.

WANG Y, YU Y, ZHANG H X, et al. The expression
of Akt/mTOR in VSMC calcification induced by high
phosphate and its regulation of Cbfa1[J]. Chin Med J,
2018, 98(18) :1446-1451.

LITJ, NI L, LIU X N, et al. High glucose induces the
expression of osteopontin in blood vessels in vitro and in
vivo [ J]. Biochem Biophys Res Commun, 2016, 480
(2):201-207.

Bz, maHk, £, ¥ AS=LINS Ry E
i P S 1A P LA ML B SRR Rz i e [T ]
i E 25 2% AR, 2016, 41(3) :484-489.
PATEL J J, BOURNE L E, MILLaN J L, et al.
Inhibition of vascular smooth muscle cell calcification by
ATP analogues [ J]. Purinergic Signal, 2019, 15(3):
315-326.

[EEHE Bikik]





