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Influence of Pulmonary Function for Chronic Obstructive Pulmonary
Disease( COPD) Patients with Thoracolumbar Osteoporotic Vertebral
Compression Fractures After Percutaneous Vertebroplasty ( PVP)

WANG Xiangjiang, TANG Yongzhi,LIU Chunlei,et al
(Qingyuan People’s Hospital , The Sixth Affiliated Hospital of Guangzhou Medical University ,
Qingyuan , Guangdong 511518, China)

Abstract: Objective To investigate the changes of respiratory function in patients affected by chronic obstructive
pulmonary disease ( COPD ) with single thoracolumbar osteoporotic vertebral compression fractures treated with
vertebroplasty(PVP). Methods Thirty-eight patients affected by COPD and single thoracolumbar osteoporotic vertebral
compression fractures underwent PVP.VAS scores , mobility scores and pulmonary function were measured for all patient be-
fore and one week ,three months,twelve months after PVP.Statistic sofeware was used to analyse the preoperative and post-
operative changes.  Results A significant VAS-score decrease was observed 1 week after PVP, with a subsequent
decrease overtime; A significant variation ( P<0.05) was observed between the VAS score values, VC,FVC,FEV1 and MVV
values before the procedure and after treatment. A significant correlation was observed between improvement of VAS-score
values and mobility scores, and improvement of VAS-score values and the pulmonary function indexes. Conclusions
PVP can significantly release pain and improve pulmonary function and mobility in patients with moderate and severe COPD
affected by single thoracolumbar osteoporotic vertebral compression fractures.
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BT, 80% AR 45 B 4T & A FE B, E i
28 J MEAR BE R ( percutaneous vertebroplasty, PVP)
BN NIRRT B BT AP e 4 1 B 22 2 R 20
FARITIE . PVP AR5 85 i Tl i 2% figk R 3 fig
T B, ORI A AL S AR
BT PVP JAIT A )1 COPD B B4 B3 Mt 2 M I 4 1
BT I REAL AL L

1 KT %

1.1 —iEs M 2011 4E 6 A ~2014 46 A,
BEEUASRLE A IF COPD BT L BN M Mo A
AiPEAT PVP B 38 9], Hirh T8 3 4], T9 4 4], T10 3
), T11 7 5], T12 8 i, 1.1 10 4], 1.2 3 fil; Herb 5 21
), 22 17 1) F-HI4E 04 68.5 % AR #E 62~78 %, JF
BREARBEH X A L R0 B B5 A 46 1
1, B2 MR A A8k 50 8 v R 4n vh s . A
BE AR B RSB YT JOR, R AS T 3
A HEBR A AR MR R RS 48 A CRE R 1Y

1.2 FARFZE A FARYHFE 4R

SERL, MR R A B I B BRI M S MO 3
KRR, 76 C BB X ZRHLIB I 7 48 5 a8 i
HE =5 AR A 425, 2 o At 30 Ao ME 5 AR, TR B8 R A A i
1/3, BN S R AT , 2BREE ., JHH PM-
MA Bk e ZFEFVIRE 72 IE ML X 2k (8] W 375 40
P RS S R T AHE . X 2B L K
Ve B/ NGEEI BRI, 2 BRIR 2 B R iR Ik A
S BLE IK U IR T 2 A S Gk B e A A 15 i D <7 B
(SR, BKIRSE AL )E B s,

1.3 MEFH*E

1.3.1 Mizhaeml 2 FEARFTAARE 18,3 HH 12
A 32 PP HIA% 2 7 AR 7 04 Jk b 4 35 Wit D e A
e AT RE R b, FEAFEMIG & (Ve)
Jilifif & (FVC) i Kl & (MVV) FIEE —F40 H
IFAET(FEVL) &SRR 3 Uil &t J5 Y fe 34
HH,

1.3.2 ERiFs s R AT 43 )R
ERFEARBEAG 1,3 AR 12 4 HERER,
HEAT A AUEC A A PE 23 (VAS) (0 73 = o, 10
oy =ML AZ) .

1.3.3 &FFhaehea't WIS 1 4 ATk
TCHH R IRIME ;2 23 ATAE A RXE (R BY) 53 4 W

3717

FHAS R B HBEAR ST ;4 43 WA RMNA

1.4 GEitEah A ORISR A SPSS19.0 4t
TR B G AT B, PR AT AR S 18,3 A
12 A~ H Z 18 B3 8 B8 J1 9 4 . VAS 1145, VC |
FVC . FEV1 Fl MVV RHECXT ¢ KA, VAS P55 FliE
BhRE J1PESy, VAS 43 F1 VC, VAS PE/0FIl FVC, VAS
PE43 1 FEVL, VAS PE40 A MVV BB (E He 3R
spearman AES BRI AR 08T, P<0.05 N2 57
HAEGH#E X,

2 # R

38 Bl FAR i A KA B K TR B il R 2E
TR TG I KT, BIHEAT 12 A 1 58 8L b
i, PVP RJGHE VAS W5 K iE shE 11 iForFEAR,
ARJG 1R 2 AR, I LBl 25 18] 9 % 12 8 A
(F£1), BERAMESAE 1E,3 12 4 H B fi
R (VC) JH ARG (FVC) 5 —F4h ] H <
HRU(FEVL) K KA <t (MVV) [ 22 5 B A
BEM(P<0.05) , AF 1R ARE3AS5120AM
Wila] VAS W43 3 shE J10E03 S i T e 4% 16 bn b 55
ZRTRFEE(P>0.05,%2), Rt kARE 1
VAS 43S0 (F R 4 (E /0 1) AN 2h g 1 17
o3 RS D e B v T 0 R (4 i (EL- S R R4S T o
b ) A7AE 3 P E 5B (P<0.05) ,RJF 1 H 3 H 12
HZ 16 VAS PE43 5 SlfE 1 PF2 K ii Th g 5 A< G A
AL BRI B R SRR S ME
(i) 42 SR TG S AR DGR (P>0.05,38 3)

R1 FAREF VAS E5 RiENEENIES (n=38,4)
AT AE1E  AKFE3H RF12A
7.68+0.79 2.68+0.68" 2.76+0.73" 2.50+0.65"

VAS 43
G EhAE 1ITAr 3.74+0.67 2.32£0.60° 2.14+0.65° 1.84+0.68"

LRI, a: P<0.05

F2 FABIEMINETL (n=38,1)

Jiihig ARG AJ5 1 H AJE 3 H RE12H
Ve 2.34:0.42  2.89£0.56°  3.10£0.48"  3.22:0.45°
FVC 2.31:0.32  2.87£0.34°  2.95:0.36"  3.100.48"
FEV1 1.65+0.15  1.88+0.13*  1.980.23*  2.10+0.18"
MVV 37.8+17.69  42.7+18.88"  45.8+20.23" 46.7+0.18"

LRI, a: P<0.05
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K3 VASHSUEESEIHNENTS MELETSE
BEXXERSH

ARASARE1E RE1HAS53H ARE3IHE1R2A

r P r P r P
VC(%) 0.559 0.021  0.251 0.204  0.121 0.359
FVC(%) 0.586 0.04 0212 0.187 0.012 0.41
FEV1(%) 0.662 0.032 0.254 0.215 0.154 0.116
MVV (%) 0.598 0.028  0.046 0.45 0.027 0.68

WEIBES (%) 0.718 0.008 0254 0.152  0.168 0.221
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VT REAR N T 9 5 22 ) A7 A J 28 OQ I M | IF AR Bl
Vi A5 8 T i — 2, 5 E R —
OO AR ORI, TS SRR 4R e b
il D) RE ) 035, MVV PF53- R BT I LT )58 55,
5B A RIS B AT > T My ve
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VIS AE P B A PR 40 1 15 3 £ il ) R A
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(LERAFCMERFARN s IREMFHEEER LR T, H5E #FH 421001,

2HEARFMERFERBRA3.FHEAFILAFIR M4 LEE KRNI

L HANE" £ F,

B E. BR HKitkFEmiet KB TF-2(FCF-2) s e tERpsl,  FHikE L H9e2 K &
WL BAAE A F e st % A b h 3SR A R FALIE SR 24 1 BE S Il m SLE AL A S IE# 48 ( Control ) LR R/ B B (H/
R)Z8f2 H/R+FGF-2 28, R A CCK-8 bt & skAa | & WLtm i 45 7% % Hoechst 3 & Foifl X, 28 B AR A ) 3 UL 2 L 8 =,
KA Western blot #&] £ 4 (Survivin) & @ ayk ik, SR LHEFHAML H/RARH SCM@EEN, FF
S LG B T (34 P<0.01) ;5 H/R 284850 FGF-2 B %% & H/R < ML ieiE ) 454t H/R S L e A =, Bl aF b
A Survivin & & 8 KA (3 P<0.05), &5i® FGF-2 HFH-ShLam oA —e94E A 5 2 LA Survivin & & Rk A £
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FGF-2 Inhibits Cardiomyocytes Apoptosis Induced by Hypoxia/ reoxygenation
via Upregulating the Expression of Survivin in H9¢2 cells

LI Guohua, LIU Mihua, PENG Juan, et al
(Institute of Cardiovascular Disease ,Key Lab for Arteriosclerology of Hunan Province,
University of South China ,Hengyang ,Hunan 421001, China)

Abstract: Objective To investigate the mechanism of FGF-2’ s fighting against H9¢2 cardiomyocytes apoptosis in-

duced by Hypoxia/reoxygenation( H/R). Methods H9c2 cardiomyocytes was employed as the experimental object , cells
were incubated by free serum for 24 h for synchronous cell cycle,then,H9¢2 cardiomyocytes were randomly divided into 3
groups : Normal group( Control) ,H/R group, H/R+FGF-2 group.The viability of cardiomyocytes was measured by CCK-8.
The apoptosis rate of cardiomyocytes was detected by Hoechst and Armexin-V/PI assays with flow cytometry. Survivin ex-
pression were analyzed by western Blot. Results Compared to the Contrd group,H/R significantly decreased the viability
of cardiomyocytes and induced cardiomyocytes apoptosis ( P<0.01).Treatment with FGF-2 for H/R significantly increased
the viability of cardiomyocytes subjected to H/R , suppressed cardiomyocytes apoptosis induced by H/R and up-regulated the
expression of Survivin (P<0.05). Conclusion FGF-2 inhibits cardiomyocytes apoptosis induced by H/R in H9¢2 cells,
which the mechanism may be related to the up-regulation of Survivin expression.

Key words; survivin
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RN T, AR fe A 220 2R, REDE 2E40 i
B ORI RS, BAT SR A e A T AR . A TR
FUZE [ S HAt 2 5 BT SRR W, FGF-2 & — Fib
HE N PR R P 5, B I 0 LR 3
TERT, BEREHS PO LA = FGF-2 f5HL.0
a0 MR TR AR S A S FGF Z R 1

(FGFR1) , 03 & FH ¥ C (protein kinase C,PKC) |
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YR IME 5 JH T B B (extracellular-signal regu-
lated protein kinase , ERKs) FI#E FH ¥ B ( protein ki-
nase B,PKB/Akt) , M c-Jun &3 K Wi 38 B ( c-Jun
N-terminal kinase, JNK ) Fl & H ¥ i p38
(p38MAPK) , £ 7 NO ., Bel-2 Fil[a] it % 422 45 4 43
( Connexin 43 ,CX43) 225 143K, 1] Bax  Bim £
p53 AFER FIARIAAOC Y, BRI, FGF-2 M i.C AL
AL JA TR BLTRIATS AR 58 42 PR

A 12 (Survivin) 2 P8 T- 904 25 19 (inhibitor of
apoptosis protein, IAP) G h /Nl B2, & B i & 2
PRS00, e e () AT R T R PR 2 — | LA A 4 T
OV 0 B 0 T, AR S 0 A O 1R AR )
RE, FEMIR I & A R R s B A T
WFERWT , Survivin 760 AP0 T L33 5 B2
FA e, E R AR A0 T R R A S
A, AR L 2 0 A0 e A AR AR L BT R R,
& 1 71 4k B ( Ischemic preconditioning , IPC) RN ]
P N ) 1| RN I SN SR IS A1/
( Dexrazoxane , DRZ) (14] Yu] F O AL M Survivin
HERRL, MHLO A T, (H2 Survivin 52
B4R/ 2 48 (hypoxia/reoxygenation , H/R ) /0> lJLZH
JA Ik, DL FGF-2 X H/R (L LA H Survivin
AR S X, AN, ABFSE LA H9e2 R
B O JILAR B S WF 58 X8 42, 9128 R3] Survivin J& B 7E
FGF-2 34t H/R LA JE T A 45 45 0, S st it
PR IS 036 7 B B S8 BRI 1 T F0A 1

1 ##57*

11 Z5RF H9e2 KEO LA R I T
B A 2 B b 9 A= i B2 0T 5 B 40 B R o
DMEM 15 37 2 A1 4 11355 2 3¢ [ HyClone 23 7] ; Re-
combinant Rat FGF-2 W4 F 3£ [E PeproTech 7 #l;
CCK-8 150 &N ) N ZE IR A Wy R AT BR 2 7] 5 1B
FI7#  Hoechst33258 i T Il 5) & S hi K R Sur-
vivin 22 5 BEHT A FIBAR i S AL Wy i b e F P e —
YU TTIRE = KA BORDT BT ; BCA S H & &
A EARBTK B B-actin £ 58 BEPLIKR Y Ny I 5T R
It YR A R A Fl; FITC Annexin V
Apoptosis Detection Kitl I 732 [E BD pharmingen 2
w3 B 2 D [ e e i 4l

12 DARAERIEESF SRWAE  HO2 RELGAL
AN T 1296 M A DMEM RiR2E CTE 37

°C 5% CO, WsEFAa IR, A0M IR R s
£ MR BUEROIRAS RAF I O MU 7050, R
SRR HICIN I R R AL R A 57 24 /N B NZG )
TabEE, O WILAE L BEHL 53 R 2 IE H 4H (Control ) s H/R
2 H/R+FGF-2 41, D LA FitiF & 10 ng/ml, FGF-2
30 3, AR 90 S B4R 120 438,

1.3 AZERE H/R #RBURGESL AR SCER T HGE
BT SO LA H/R SR [ A5 Ak .0 UL
2, B 45 A JC A TG L TE A Hanks ™ - £ £5 75 W)
(1.3 mM CaCl,,5 mM KCI,0.3 mM KH,PO,,0.5 mM
MgCl, , 0.4 mM MgSO, ,69 mM NaCl,4 mM NaHCO, #/1
0.3 mM Na,HPO, ) , Hanks > - £ %5 ¥ 56 FH 95%
N, ~5% CO, HA P35 F2 B 2B T2k 95%
N, ~5% CO, “F-fiif i S 80 B 4585 (0, WK <
1%) ,37 °C,90 3% 5, B 46 1574 (37 °CL95%
0,~5% CO,) WIJCIM % DMEM 15373 it A 37 C |
5% CO, BIBEFRAATTREFE 120 b S5 RS0

1.4 CCK-8 bk @ikl O AL pafEiE = L%
CCK-8 X7 & v B 45, % HOc2 K KL JUL 20 At il B
A B, T, R 96 FLES IR M, 100 I/ fL,
BEFLANECR T 1000 4, 78 37 °C 5% CO, ARG
ARSI EOR T 5 AN/, A S35 57
fLHY 70% ~ 80% THIFRET , iIN A R ARG ALH N 2, B4
AP R /DB 3 AL | A fL, &Kk
J& , BEALIN 10pICCK-8 ¥, 3kt ey~ A= i, 37C
B L5 /N, FHBEAR X (N = 450 nm ) I & 4L Y
JEEE(OD) ., B3 FL OD A AY-F- 3%, 3 A 1534
JAFIE R A EAE G (%) = (AbFRY] OD fH-25H
20 OD {H) / (X HEZH OD fH-%5 141 OD {H ) x100%,
2/DHEE 3K,

1.5 Hoechst @I 220 AIL4A BELE T EN
W PE AN T 6 FLAR N, T 4 LI BE 5 | e 52 e i
AT ARG YR, LIS R )G, 77 LR
PBS 1YL 3 i, BEK 3~5 4050, A 4% 22 5 F A
SEYHAL 15 Z3%h, 5 2 8 2 W, H PBS ¥k 3 i, Ho-
echst33258 YL (a3 Y 4 20 J3 4, 8 Tk vhik 3
i, BER 3~5 0, FEROG B T, LASEAE 340
nm WRKBK , MEFFHE A,

1.6 FzNHRRE AR 0 LR B - & A K
RS BAFHLO LR, LA 2x10° 4>/mL Y 20 fifg 25 2
AT 50 mL B RE IR, 7R 37 °C 5% CO, B35
PR R 2 70% ~ 80% Rl G IR AS I, TH
S 0.1% 64 ML 1Y DMEM 3537 5L [/ 410 1 55 24
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JEREI , T AR T AT AR, ARk SR A
BEAILIRC S SRR, ARG 2 U SR R i B
PIALAARTIE BV (inclusion forming unit, [FU) 7R
(IFU/mL =5 08 97 25 60 0 A 50 B A0 57 A% 1E
D xfi B 4%) , ik — 218 IFU HO(E (BPA)— 1
PRES L S BhEYL” 4 F R Y TFU SF2 (X Teht Bl
YL ZF T IFU SEE A HL B 5 SE 80 A HOR,
IFU HAE DA B A1 25 370K

1.2.3 & HXE  CMUT3G40 1 CMUT3GO ) EB
JEYL 24 FLARP )2 Hela 4108, 2% SCiik™™ #8471,
i¥s DMEM 15 3% 3£ % EB ¥E 4738 4 Fi B¢ D) o 4%
CMUT3G40 1 CMUT3GO ) EB & (TFU ${H ) 4124,
Tl DMEM $557 5L Uk U 02 HeLa 400, REALINA
EB #i Bk 200 wL, 35550 E T 4 CWFHE 1 h, b5
W A SRR LW, T8 DMEM 35 37 55 5 230 Ve 14 2
Ji, $RTR Oy B 0E AT TFA, 996 A M2 5L EB
o, BRIK SE B A REMLIE R 5 AR, TR
MEFIY EB AN IECE: B3 o0 L b BB B0 X4
Mg it SIS A IR (SRR A R LA (E +
PREZERIR) .

1.2.4 CM A B4 DNA #9428 F CMUT3G40,
CMUT3GO FI CMGO 1 EB JEYL 4 it 5 9 KB 55, K
BRI 1572 T 6 FLAR Y Hela Z0A, Fi AT 4 Bh
JEYL” J7 1k % ] DEAE-# S 0 i 4b #1502 Hela 2
MEAIZE R 1000 r/min B0 1 h B 00 74K IR AR
Yo BSOS AR WY, A 4 mL AR JFE AR BE 77
W5 Ak 2395 24 ~ 28 h, PBS W 14 41 il )5 95 28 11 il
THALTF AR SR Y Hela 410, 4 °C T 500xg & L
10 minWCEE 40 M 0 3E , PBS B, vk M5 20, &
fi# 4 4 °CF 500xg B5.0» 10 min 2= FRAE KA 20 o 5%
B, FIWEWT 4CF 14 000 r/min 550> 30 min, 41 fifg
UUUEY E BT PBS 1, FRUGHE 75 245, LA RNaseA
1 DNase | J5F 37 CH#E 1 h LLEBRTE 400
DNA il RNA,#8 L1 M 048, MR E
DT 24 EB,PBS YRS EB B T 100 mg/L
NG K 19 EB 24#22 /b (10 mmol/L Tris-HCI,
pH 8. 0,1 mmmol/L. EDTA,0.1% TritonX-100,0.5%
SDS) H1 50 C W F i %, = % #AE UL, QlAamp
DNA Hh#238 7 & $2 0 CM JE K 40 DNA, 4 °C {3 4%
%W,

1.2.5 RBEWENF 2B EREEFSNF R
Hlumina Hiseq2000 I3 £ AR & 5¢ i CMUT3G40
CMUT3GO F1 CMGO f% & X 41 3% B W /¢, mH

UTHSCSA ##% B 4y JL 590 0T 5 L (GCCRI) £ A
DT /N 20 58 B LS80 5 BR AR . A A Covaris
S220 7 7 I AR A AU 7 T 1B [H 4 DNA. 1t JE B
DNA A B, B J5 5% FH TruSeq DNA £ i il 43877 &
Fy% DNA-Seq 5 3% , DNA-Seq I SCEAE Tlu-
mina Hiseq2000 “F- 5K H 50 bp A9 2R 3 3 A5 e 7
Friupy , e A5 2 IR R Rl 220 CASAVA #2157
H(demultiplexing) J& , 751132 HUE B R H FASTQ 4%
2t FIH BWA-MEM 145827 5 CM Ytk
FEHH 5% 751 ( GenBank accession No.NC_002620.
2) FFRLFE T 51 (NC_002182.1) HEAT H X 434,
BERSE =4 B9 SAM ( Sequence alignment map ) SC4 4%
il BAM ( Binary aligment map ) # = s F FH Sam-
tools" ™ HEJF . 4 A BN (indels ) i FHERIN S 41
FERZH 70T T2 AL ( Genome analysis toolkit ) Ul AT
FOHHES . Bl 275 SCHR D7 s 0 i A7 978 KXk 1o 1Y)
R R A TR L

13 SitAE ¥ H Kruskal-Wallis 4656 7 12533
TR, P<0.05 Ron 25 A Gt X,
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