CRVE I R PP R R (R 2R 2 ) Vol.37 No.5
2016 4E 9 A JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) September 2016

TESHE A& rhBMP-2 5 K Je R Ibe S bk R St i et

BEYR Y, BT, W, KB bR, sk, BURAE!
(TLPRBERHA P ME RS BB 1R B RE 2. BFRE TLDE 4000105 3. AKX G B2 B HEAL B4, U1 16 610083)

W OE [ HM) FR—Fhe s B T rAe e S K R SRS Sh BT ) ik o [k ] R ARE R I IE R R (6
HOMERERS A 3.5 ~ 5.5 % IR 4 ~ 6 k) BIHES AR ISR AR B , 76 = 30 75 1) 5 1 0l B 2R BT ZE R ABE 30 C5—6 Ze Al
Meshkos i 3 2 & EANFIEE L AR A -2 (thBMP-2 ) BERRES B 7K U6 1.5 mL il fEHE 2h k8L S5k e A 8 | 5 FH v i
7 AN A A 3 IO 4 B DAL L U (VS) &7 SR AR WEAEL I 3 (VD) (B #8485 (R1) | I PN AR (D) IF PP Bt 0 ik il
PR RS SR A A G I PR A 3 IR M S8 3 L A i [ 45 2R ] R IR A 2 A T S et sl ok i i o A8 T Ak, HL
TR A 2 5 A2 A 2 ok i 3 380 B2 i b, BEL D 18 B0 v, A AR A8 28, VS (6.30 + 1.52)em/s VD (2.41 + 0.66)cem/s |
RI(0.71 £ 0.04) \D(0.08 + 0.01 )em, [FIZEFEFT LA, 22 F I HAT G2 L (P < 0.05) A7 MIHE S IRACEME A i jie sk 3 o, 45
123k RT WK, VS(8.87 + 0.98)em/s [VD(4.31 £ 0.12)em/s RI(0.57 = 0.41) . D(0.09 + 0.01)em, [F]5&EBIHT 4L P> 0.05, 2%
SSRGS (S50 ] SR 5 | R B AR R BRI AHE Bl kR S AR 2 — e 4 AT SES Tk

SE4RIA) PRI U A S vhBMP-2 s B R4S B /K U8 5 MESh ik

FE 4K S . R332 XEkFRARAGD: A XEHS:1672-3554(2016)05-0775-06

The Successfully Established Vertebral Artery Type of Cervical Spondylosis in Macaque
Monkey by Injection Composite rhBMP-2 Bone Cement

LING Ze-sha', JIANG Gong-wei', TAN Bo-tao', ZHENG Xiao®’, ZHANG An-ren®, YU Le-hua'
(1.Department of Rehabilitation, 2.Department of ultrasound, The second affiliated hospital of Chongqing medical university,
Chongqing,400010; 3.Department of Rehabilitation, The Chengdu military command general hospital , Chengdu, 610083, China)

Corresponding to: YU Le-hua; E-mail: Email; yulehuadoc@aliyun.com.cn

Abstract: [Objective] In order to build a safe, minimally invasive and high credibility animal model of vertebral artery cervical
spondylopathy. [Methods] six health adults macaque monkeys aged 3.5 ~ 5.5 years and weighing from 4 to 6 kg, were selected as
candidates for this study. High-resolution ultrasound monitor the blood flow parameters of vertebral artery of macaque monkey, high-
resolution ultrasound-guide injected injectable 1.5mL fast-setting calcium phosphate cement (CPC) with thBMP-2 to pressed or
stimulated the left vertebral artery between C5 and C6 of macaque monkey. We examined and recorded systolic peak flow velocity
(VS), diastolic peak flow velocity (VD), resistance index (RI) and vascular diameter (D) of vertebral artery after the injected, and
use high-resolution ultrasound to evaluate the effect of the experimental model.  [Results] we found that after two months later the
blood flow parameters of vertebral artery of macaque monkey approximately trends to be stable, after the modeling the left side of the
vertebral artery course bend, vascular inner of the left side became narrow and blood flow velocity decreased, VS of left side of the
vertebral artery was (6.30 + 1.52)em/s, VD of left side of the vertebral artery was(2.41 + 0.66)cm/s, RI of left side of the vertebral
artery was (0.71+ 0.04), D of left side of the vertebral artery was (0.08 + 0.01)cm, before and after the building the blood flow
parameters of the left vertebral artery of macaque monkey have a significant difference (P < 0.05), with statistical significance;
vascular inner and blood flow velocity of the right side compensatory increase, Rl decrease, VS of right side of the vertebral artery was

(8.87 £ 0.98)cm/s, VD of right side of the vertebral artery was(4.31 = 0.12)em/s, RI of right side of the vertebral artery was(0.57
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+0.41), D of right side of the vertebral artery was(0.09 = 0.01 )cm, However, before and after the building the blood flow parameters

of the right vertebral artery of macaque monkey have no significant difference (P > 0.05), without statistical significance.

[ Conclusion] The experimental method by injecting thBMP-2 bone cement to press or stimulated the left vertebral artery of macaque

monkey to make cervical vertebral disease was a reliable and safe.
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ME 2 ik 7Y 250 HE#5 (cervical spondylopathy of
vertebral artery , CSA)J&—FPIIf R H WG , & FAL
UCT M2 MR B SR , o5 T AT SAE I 19 2091,
BRI 7 PIBM], CSA By AR AR
UL 2 —  IF A AR R A 32 (H 2 How R &2
A%, BRI EALE AN RE . HETITFER ] CSA
SRS AIL ] 32 24 B0 | AS B A8 | 3058
SRR 28 2, AR 2 10 S IR 7 2 A B Horh Ry
P 38 B8 M e 2 RS 9T I A
It EL A PR R BB S e B H A R DGR, A HE
RATHIE MEM] SR AP 55 N R YR T 2ME Bh
UK A 52 s A2 0 e 2R A = AR REAR T RS
B sy b5 ] CSA ket 718 Hog R A & o ML ) <5
S H R AE Bh Dk P ST S BF 98 1 T SR AR 2 —
H AT CSA SRS AT 1k 20 MR TR Sa ik |
HE B kA5 FLIE RS I P28 iE A 55, Al R IA vk
FE RS, IR IR CSA L B i (H )
FEACE B RO R EEARMEDEIN ;. MES) PR A5 FLIZ AR
b 58 S BELIT— I SSOBU 25 FLAE B Bk, #E CSA
IR ZEFVEI ;I P24 15 55 8 T b R HEIE 4
RISy % SR 2 ABAE A B — R A S N
SRR, ARSI LR i F s & FE i A 5
FF W AESE C5-6 ZEMIRE 2L 2z [ HES Ik 5%
TESS B K PEARATAUME Sh IR A2 T 5 RS |
BRI CAS I AY RS, DI i — Tl (4 44
BIERIT I

1 #H#H57*

1.1 KIEE

SEHGHRE 6 H KR 4 ~ 6kg, 4F# 3.5 ~ 5.5
%, Y0 AT R A S Wik T A RS
[SCXK ({1)2013050 ], Zeat ZRW AR PRI 0
B I A Bl VR H R | A Al S R A R o A i
0 S0 0% 5 8 R o SR G Sy f B A%,
TAFRAEE R R R 2 s se gt [SYXK (i)
2007-0001 ] : 545 F 20 FFFEFE (63 cm x 76 em x

[J SUN Yat-sen Univ(Med Sci),2016,37(5):775-780]

76 em) WA SR, £ KOEIR 12 h, h¥) B iR R 20°C
~ 24 °C, FIXHZE K 45% ~ 50% , 48 FE A 1)
BERCE R, R E R E EIRE R 1 d, A
AAROK 16 S B A AR R T 1 ek
MR O 5 BT A ARDBHES IR . AR SE I A A S5
RATERERRF N PC BT S
1.2 SRIS{VES

T esaote 2 {0 A2 Wi, KMC HEK BB
S R G ( LR R TR A AT BR A D) .
1.3 SCIZAY

SRR 24 i « 5 R S T T e S (VT i P 24
JBc A A R R ) SR (K T A i ZE 4 K2
AT, B ER B FC S (LR 2 A
BN TED) , T A BB R 5 A T8 (I En A
YIRS BRA 7] ), rhBMP=2 (ZESHBFFE T ) .
1.4 KIAZE
1.4.1 FAERBIE  SLIHIAKEE R 12 h 28
7K 8 h, R AT ALY 7 5 BTG 5 0.05 mg/kg, DLV
7> I Y JUR - s ,%?#%%*n"¥wﬁﬁ$%o 30 min )5
LD R S A2 A TR, e ARG -5 SR e L P 2 1/
2URFRLEL ), 4 255 M 0.15 mL/kg, 25 Tk A A it 45
18 5 LVHEBRHE S KA T2k = SR Y

TR 20T 0L AL A4 R P R A P — % e B T 1
YINEI AR E 75 B U, R A Sk A% 7.5 ~ 10
MHz, SRAEHE ) ik (14 1L 358 25008 WA 206 30 e {1, 390 32K
BE(VS) T 5K A WA 1l Y 3 (VD) | Il 55 BH 77 48
(R M NAR (D), BRAEAEN 3 5 BULF
P DAl A 0 iR 25, I IR SRR e S 1) A T
ENFRAT IR I, R BRI B S S, 4
e, Sk W% ) S A0, i ) A2 (18 XN, 7053 % 58 49368
BRSBTS 55 R SR sh ik, R sheE
I sk, RI] W HESh Ik , A Ay ] 5 1l 488
TTIff<60° T IE . REEBE S , TER A 512 TR
R BT A B AR HIAE C5-6 K5 FL R B =[]
HEEE B A EET 2 C5—-6 A 28 L a] B ) A 50 ik 55
AEEE (B 1) . B 1.5 mL B4 rhBMP-2 BERRAS &
IKVEE 2 2.5 mL — R PEFES 2, SR 5 T B o



555 VTS, A5 TS A thBMP-2 F 7K U il VR Bk 2 ik 78 250k g A5 7 777

B S A ALIR BRI RO HESIIK S5, R 45T 160
J7 T R R T, AR HILE 1k
80 JTHAN R R L 3 d, RIG/EMIE, iy
HAEREW 3,

A :puncture needle VA vertebral artery

B 1 &EFES|ISTESEKEERRELZNMES B
Fig.1 Ultrasound—guide injected injectable fast—setting
calcium phosphate cement(CPC) composite rhBMP-2 to
pressed or stimulated the left vertebral artery of macaque

monkey
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A . flow spectrum of the left vertebral artery of macaque monkey before injection calcium phosphate cement composite thBMP-2; B flow spectrum

of the right vertebral artery of macaque monkey before injection calcium phosphate cement composite thBMP-2;  C:flow spectrum of the left vertebral

artery of macaque monkey two months after injection calcium phosphate cement composite thBMP-2; D flow spectrum of the right vertebral artery of

macaque monkey two months after injection calcium phosphate cement composite rhBMP-2
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Fig.2 Color ultrasonic inspection cervical vascular of macaque before and two months after injection calcium phosphate

cement composite rhBMP-2 B
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Table 1 The change of blood flow parameters and the diameter of the vertebral artery of macaque monkey before and two

months after injection calcium phosphate cement composite rhBMP-2

before injection

two months after injection

Indicator L-VA R-VA L-VA R-VA

VS 10.49 £ 2.44 8.77 £ 1.07" 6.30 £ 1.52% 8.87 +0.98
VD 4.50 £ 0.50 4.23 £ 0.61 2.41 £ 0.66” 4.31+£0.12
RI 0.67 = 0.05 0.58 +0.04" 0.71 + 0.04% 0.57 £ 0.41
D 0.10 + 0.01 0.09 + 0.01 0.08 +0.01? 0.09 + 0.01

1) blood flow parameters and diameter of the left vertebral artery compared with the right vertebral artery before injection, P < 0.05; 2) blood

flow parameters and diameter of the left vertebral artery compared with the right vertebral artery two months after injection, P < 0.05
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