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Effects Analysis of Erythropoietin Combined with Methylprednisolone in the Treatment of Spinal Cord Ischemia — reperfusion Injury. Guo
Changjun, Cheng Zhaohui, Zhang Fuguo. Department of Orthopedics, Taizhou First People's Hospital of Zhejiang Province, Zhejiang
318020, China

Abstract Objective To investigate the effects of erythropoietin combined with methylprednisolone in the treatment of spinal cord
ischemia — reperfusion injury. Methods From August 2011 to July 2015 in our hospital, 6 paitents of cervical myelopathy for diagnosis
and treatment were selected in our hospital and were accorded to randomly were equally divided into observation group and control group of
28 patients, two groups were given the surgical decompression are fusion and internal fixation, and the control group were given the rapid
intravenous infusion of methylprednisolone 30mg/kg before spinal decompression 30min, on the basis of the observation group while were
given the infusion of erythropoietin 3000U/kg, the prognosisi were observed 14d. Results The postoperative 3 months of JOA scores in
the observation group and control group were 15.09 +2. 14 and 12. 48 +2.98 points that were significantly higher than preoperative of
9.02 £1.89 and 9.07 +1.67 points (P <0.05), while the postoperative 3 months of JOA scores in the observation group were signifi-
cantly higher (P <0.05). The postoperative 3 months of serum S —100B and NSE levels in the two groups were significantly lower than
the preoperative (P <0.05), while the postoperative serum S — 100B and NSE levels in the observation group were also significantly lower
than the control group (P <0.05). The postoperative evoked potential waveform types compared between the two groups were not statisti-
cally significant, and the postoperative 3months were gradually improved (P <0.05), while the postoperative 3months evoked potential
waveform types in the observation group were significantly better than the control group (P <0.05). Conclusion Erythropoietin com-
bined with methylprednisolone in the treatment of spinal cord ischemia — reperfusion injury can improve the neurophysiological state of pa-
tients with cervical myelopathy, reduce the levels of serum S —100B and NSE, which play a neuroprotective effect that has good values.

Key words Erythropoietin; Methylprednisolone; Spinal cord ischemia — reperfusion injury; Neuroelectrophysiological; Cervical my-

elopathy

3 il 250 SR S i PR DL , TS B o 3t
L K 1m0 B 5, AT 3 S A A L U SR A g B
A LVSECE R AR PRI
30 WA RO R (H R 7R — s B B AT S Bk M
FEE A O3, DT B W6 R b 22 D RE
ML & b o3BT, 5 6 e AP 8 T 450 40 2 i A K A2 1L
L5 P 22 D REAS (LA A B s, B i — 20 hn e,
I B 28 2 R AR R AT R Y AR R M ST TR
B B EEBON PR ERG R RN R R
TR T R b A T
P 58k e 2 3 9 A B RN P O B A ) AN i B
P 5 e B4 e AR 2 P, K5 Y i g £ 1oy ] o el S B0
f it L R R BE S O R E A B T Iz AR 2
LLANMLAE IR B AR R B THAVR GRS,
RXH 22 R GE (CNS) 20 i Hh 402 20 40 M A= < B B vy 3
SRS, I [ 2308 0 55 03 s 14 O Xk P 2 TR

- 76 -

YERT, & ¥ Bo vl 28 40 B 0 12 L B AR L 0 R IE A AR
FTS o ASHIF G MR A T4 £ 40 A 3R BB P o
TR YT A A e it P R AR BARE T
ARSI

19X 4 e B 2011 4 8 H ~2015 4E 7 A W%
FEBEHEWOT IR B 56 7 56 T S B 5, 90 AR
WE A5G BE R BUHE SR B2 Wi bR 1 5 AR S <75 27 B
MRI 955 25 5 Bt Ry BT Bl 25 RH <0 1 A1 B i e 1] 1R
AS RSS2 O AR S AR 5 TG ) LI A R R ) L
RE DI REF 5 ToO I BRI A R 5 4 3 NG IR 1S
HHAREFHEGCIZE NS HAE, HEBRAr e 0
4 Jn AR IR ST 5 G RS MO 3 5 AR IR =75 % s BT
B A5 R T RESZ B I B TRy B AT . i IR Bl
MU F2RIE AT o L, DX R OO 4, T 4 f 3 1
Ry 28 o, P4 R AT R e R R E P ) A A R T
B ZERTHIFE (P >0.05) LK 1,



BOETR R AR 2016 475 HAS B ST e B
®1 WABMAN L
gl no PRSI CH AR o tk) FW (%) AT (kg) i (em) AR (4F) A%Wigwﬁ
CELPY BL/AHAB A5 B )

WLEE 41 28 16/12 56.90 £4.35 65.11 £4.36 165.29 +15.39 1.55+0.42 16/12
Xf B 20 28 15/11 56.98 £3.91 65.09 £4.26 164.20 +16.33 1.49 £0.78 15/13

%% 0.045 0.113 0.082 0.322 0.281 0.045

P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

29097 IT U < PR TR ZIUME Iy I 114 5 5 <08 18] Bt Ak
V1) 285 308 57 R A7 010 53 0 T AV B 5 A T 2 RS, 1 Sy T 2
BHE TR, Al — 21 B2 58 i 4 B 1 F R
T 20 HAE A B8 0 BT 30min T 4 bR S i bk 3 1 T o
Je 30mg/ kg, 15Smin i 5¢ . 75 b HEGl _F L5 A [R] B iR
TE A 21240 1 A2 3R 3000U/ kg ( H A JBEBE 22 717 )
WAE 15min Ji§ 58 . P A7 S8 5% [ I 1 i Y 58 0 80mg,
TR, MARTT WA 14 K,

3. MEAEbR AT RRIR DL T A R ETE AR 5
ARG 3 A A i#EfTiHA S, %8 A SR S0t
(%) 5 8 7R S A 5 1 28 T BE VT o i T R A TR 4
25 AL 1 PR AR U, 2 B TE O D A DB
TSR, I EOB M A T Re R A A, AR AR bR
R« BT AT BB AR R |G 5 RS 3 A A Al B A, %)
R B MK B Ak B ( neuron — specific enolase,
NSE) k2 A S ~100B & [ (S - 100B) Ay IfiL 1 & & #E47
Kl o RS A M REAR Z 5 T R, AR
FF 30min [ E 9K 5 I8 1o B0 #BRAE R 1R I B
B o o LI I B AE T — 80°C WY VKA | SR FH it K 4 928
W BfF g ( ELISA ) il 2 250) & A7 A il . i g A=
PRSI . i A R HRAE AR TS AR S 3 A SR A E R bR
HERY 16 A5 U5 & A W I ASC A ARG 0, AR 4 A4 SRR
R LA B S B 53 Sk 4 RS RY A AR IV BLOE Tk
PEINEH 2% 5 I8 A7 A6t T8 | 5L I8¢ MR A0 0k AR 9 1
ARIEH 5 I B s R — D2 8w 1 B8

IEH :N20 - P25 % IR 2t 0. 5wV /v, N20 25 A
KT 10% 19 4E 38R o

4. GEATFIT¥E Gt 3 A i JH SPSS 1400 Ak
SERL, TR R AL + bR iR (v 2 5) R FIE, T
ZH N R EE R LR 2R 7 22 43 i 5 T RCRUIE S 4 E 3 T
75 RE R, Xt R 5 x* 400, LA P <0.05 b2
SAGHEE X

& ®

1. JOA PF-43 5% Eb - a8 i BF 5% 91 22, W %% 40 il X 1
HAARSE 3 A H B JOA TE44 510 15.09 +2. 14 43 Fl
12.48 +2.98 4, ¥ B & FARATIN 9. 02 + 1. 89 43
9.07 +1.67 43 (P <0.05) , [AIN WMEH ARG 3 N HM
JOA PF4r i LE X HEZH /& (P <0.05) L3 2,

®2 WAHAFRHE JOA LI (4,xxs)
i n A AR : P

WEELH 28 9.02+1.89 15.09 £2.14  13.857 <0.05
XHHEZH 28 9.07 £1.67 12.48 £2.98 7.224 <0.05
t 0.183 6.444
I3 >0.05 <0.05

2. 1fiL% S - 100B F1 NSE 7K [y« 28 ok #6900, w5
HAAJE 3 A H WM S - 100B F1 NSE ¥ & 45 1] i ik
FARBI(P <0.05), Al B WA A 3 A H M IMLE
S -100B FI NSE ¥ i b #f B i fIk T X 4l (P <
0.05) 3% 3,

#3 WAFARMEMES-100B F1 NSE K EIHEE (pg/L, v +5)

5] n S-100B AT A5 t P NSE AT RIG ' P
WEEA 28 0.17+0.04  0.09x0.03 22.482 <0.05 14.32+1.27  9.14+0.80 9.123 <0.05
XHE4 28 0.17+0.07  0.13 +0.03 15.398 <0.05 14.79 £1.29  11.99 £0.99 5.222 <0.05
’ 0.000 7.592 0.285 4.568
P >0.05 <0.05 >0.05 <0.05

3. 20 L A BRI RS LY < 220 I, AR
KA PIE I NS 22 S TG it (P >0.05)
ARJa 34 A X B b5 (P <0.05) , [/ i WL A

34 H TR KA O 28 T W] 4 TR IR (P <
0.05)., W4,

.77 -



J Med Res, Jul 2016, Vol. 45 No.7

x4 MAFAMEWEREBRENUXEE (n)

’ AH VN
20 5 n -
I A I 74 v A&l I %Y I %4 I 74 IV 74
pUR St 28 0 4 14 10 24 3 1 0
X A 28 0 5 13 10 14 6 4 4
¢ 0.043 13.565
P >0.05 <0.05
i it BTN R 1 B IR A — B IR, Y
TR 22 R G0 kA T H A R X D B S — 100B & 7 KA W 7 & 35 In i, oho X A 2852 2 i
0P 3 9 5 T R ) i 8 A T A TR A o AR PKCERIEANT & & 2 IEAH I WA W 5% 2% B i

R 2 I o A Bl P A 04 s A
F R AT RE R, A — 0 5 b 22 e, ™ R
N B A= w2 4. [T 22 28 T % A e
HER A IRFE R b KA T —E AR,
R T3k S A B I A B - T 2R AL AR R S S &
ZHLH

PR 5iR e Sy — il G R A R B3R, LK A B 4 1l
PRV VB0 iR T VR I 5 40 ) B BT i 451k W i N 6
Pifa W RV O A7 G, R B A APt RAEH 8 T
LrEE R O AR R T 2 . (HE BRI R
FY R 5 g 198 R 5] 2 1 FH AP AE LU 2 R RO, FLXT
TR I BE Y B 1 — B KA TR R ST
RUME LT AN A LR M 2 IR e 4 B Z b & B S
YU A T 3k, oA MR TE A AR e
R FE R WA 21 240 M A= iU B i 08 3R 0 M e g
e M 2 280X S ot s 4R P T 52 8 g, A T B 240 B O
o WAL PR R 2R E T . ARER B
N, EEH S X A ARG 3 A B JOA ¥F43 4 5
15.09 £2. 14 43 F1 12,48 +2.98 4, #0875 T AT
19.02 £1.89 4»#19.07 £1.67 4>(P <0.05) , [F A}
MEEH A ST 3 A H B JOA ¥4 B i i T X B4l (P <
0.05) . MALEI Eo#r, R gl i R & A s
TR, I 2 A B A2 B2 W) o i R, 23 A %y ME R
P B B 33K AR 21 240 B B S AR 0 0 1 i KT
SREREE R B, AR R G

A 5T R WA 9T BT A2 21 40 i A= 1 3R AN i /)
M Az K - By D RE S BL, AT 1 5 25 e 1 Ikt 41k = il
SRR AL B 0I5 1, E— 2D B e AR AR T M [R] AR
2T 40 i A= i 2% T BEL 2 R o PR 3 4 S L b 22
T (1 8, LA 0 I TR i R Ak i A T ot 3
22 on By A Y e T RE S R B 1 RE A 80 A 4 e i A
P i AL AR RE R R AR, EE AW S -
100B J& T 8545 & 85 14 0 1 — Fh 28 30, & RS 40 45

.78 -

B W NSE AT LUAE R PEA SHE S A1 S A B
BEI (0 0T FEBR AR, T R TR 5 A5 AN e b T £
PR PSR I IS bR T R A O LA
B 1 e L8475 O APF T s 2 B 0 0 A 3R T LU
Vol A 0 UL 1 2 ke s g AT LA LR T, A B —
MR ER . AR SR MAARE 3 A H B IMES -
100B FI NSE & B2 #8 W] AKX T AR Fi (P <0.05) , [a] i
WMELHAA G 3 A H I S — 100B F1 NSE i B 1, #F

WA AR T X B2 (P < 0.05) , 1 3 W4t 21 40 Jfg 2 1 3%
FR 2 T AT B 8 9 R S5 S — 100B I NSE 7E I35 H A4
GRS

5 e 10 R O R T A el e A A Y —
it S AU A H R R HEAT VR YT I, T 1 X R B Sk
R 1L R0 2 RE S R B BB AR . T e £0 40
A AR AT LA i AR 25 T A R AN Y AR A, WL
P P B 20 B R 28 T8 B AF I, OF ELOE 2040 0 2E iR
A A i Y A £ A e T (] I T i 4 L )
55 AR A EE R 4 A7 DX 1 i ST B AR R )
VR O B2 REZ B ERK . &
WF5E 78 AR 5 A A O 2R TR [ 22 R e 4t
RS ARG 3 A ¥Z W 4r 5% (P <0.05) , [6 i}
MRS 3 A 0995 & AL IR 28 B B W4 T %
HEZL (P <0.05) , 2 W42 21 40 o A Bl 2 00 157 FH R A 5k
HCE LR B 28 AR IR

S IR LN A R TR T B e R T A A kI
T VR0 0 B A A8 3 A A Al 28 2 BIDIR S, AR
MyEH S —100B 1 NSE [ & £, M & #5 #it 28 £
YER, BA AR5 19 B2 A 18

5% 3k
L RN, X b Bk A (R 20 A0 I A R kT i R AT 0 L A i
caspase — 3 ik J Omi/HurA2 5 437 45 £ F1 Omi/HirA2 38R 05 %
R [ )] P58 0 K 2 BE 2 AR, 2015,4(8) 1439 - 443
2 XSS M BRIEA, REHE O, A A £ 40 0 AR Al AL 2 E S A R T
o g ot L P EE TR R (0] S22 5 I R, 2015, 18 (10)



h N et - —
Bt deds 2016 457 1 545 % T 1 =
1154 - 1157 B LR PV S LRI [T ). s 4e e 38 bR 24 6 ,2015,32(2) :349 -

3 Rong R, Xijun X. Erythropoietin pretreatment suppresses inflamma- 351
tion by activating the PI3K/Akt signaling pathway in myocardial ische- 12 R AR, IR S0, S SRR AR T B M T 4 AL AE B 1 3E I R
mia — reperfusion injury[ J]. Exp Ther Med,2015,10(2) :413 - 418 By B ER L] eSS R R, 2015,
4 BERGE, XUIE N, BB A, AR R L0 A0 AR i 3R /N B LGB af T 32(2):327 -329
WEEP GG e e fbry g [T]. sh AR50 86 AR 2% 75,2015 ,32 13 Liu QS, Cheng ZW, Xiong JG, et al. Erythropoietin pretreatment ex-
(1):203 -205 erls anti — inflammatory effects in hepatic ischemia/reperfusion — in-
5 EBE, A RIS AR 20 g0 A k3R A AR R R RO LR jured rats via suppression of the TLR2/NF — kB pathway[ J]. Trans-
1L PN 5 4 L 0 10 T8 A B 0 A AE SR [T ). o R R e R, plant Proc,2015,47(2) :283 -289
2015,3(24) :280 - 284 14 RRAERUET AT, 45 b STk 99T A 2 X0 A B 0 a0 P R A KR S R
6 Simon FH, Erhart P, Vcelar B, et al. Erythropoietin preconditioning AAEFEME[T]. hEBACE 2 ,2015,25(25) ;12 - 15
improves clinical and histologic outcome in an acute spinal cord ische- 15 e, BTN, FLACAE , 45, 1 41 40 f AF B 25 19040 B0 X6 AR dote 10 7
mia and reperfusion rabbit model[ J].J Vasc Surg,2015, 14 (15): HET AR 0 PR A U B ML o (0] vh S bl 8 8 0 2R A
2047 —2049 2015,19(8) :20 - 22
7 Kai-lan W, SiZ. Pretreatment with erythropoietin attenuates intesti- 16 Chen X, Wang CC, Song SM, et al. The administration of erythropoi-
nal ischemia reperfusion injury by further promoting PI,K/Akt signa- etin attenuates kidney injury induced by ischemia/reperfusion with in-
ling activation[ J]. Transplant Proc,2015,47(6) ;1639 — 1645 creased activation of Wnt/B — catenin signaling[ J]. J Formos Med As-
8 REETBRMM, L% A S Bk Hep70 Bax K EAAS ik s0¢,2015,114(5) ;430 - 437
TE A B B P B T AR SR R (1) AR E R RS 17 A SR AR AR (R 20 20 B AR 3R O il 52 U R BRI 28 T g
Il PRAT 5T ,2014,11(6) :6 - 11 i A0 R T e [T AR AT Ok BE AR R 2 4k AR, 2014, 23
9 BRMAN. AL TT S 3 X il B IE KRR o, T O DU B A (5):402 - 404
AT ELC i R ST ,2015,13(4) 2372 - 375 18 XA, 2= 00, 1B M, 55, 0 20 40 M 2B Al 3 0 A BB A Bl 1t 7
10 Foley LS, Fullerton DA, Bennett DT, et al. Spinal cord ischemia — BEVE R SV [T, RHEEZS ,2014,7(9) 1661 - 663

reperfusion injury induces erythropoietin receptor expression[ J]. Ann

Thorac Surg,2015,100(1) .41 -46

(W kis H 3] :2015 - 12 - 15)
(&9l B 31 :2015 - 12 -23)

L1 Fph % S P, ) T4, 45 T ] DG Ak ek DK BRI afe o, 5 98 3 5

HEeIHE ITS2 BSEf R EEE PCR RE
16 9 77 3% B9 2 3L K VR

BB AR ARAAE 3 #H RER

gl

W OE B RS E OSBRSSO E B
(rDNA) H 14 1A e 53¢ (1] et [X 2(ITS2)L&'H‘%7‘?"¢§I%$H TaqMan — MGB R4}, 38 13 J2 I 2 6 %€ & PCR 43 #r £ g8 gt 57 11 €4 & Bk
B A AGL I 7 3, %) AU B T P R R S PR R AT O 1 2 AR A, I TE AL 00 8 TR B IUAE ) AR AR R B R L (. R
F)fﬁ%ﬁ/ﬁ%ﬁﬁé/*lﬂilﬂﬁETil‘@E’Mﬂﬁﬁ’rw(ﬂ'Tlﬁﬁjv 10" CFU/ml, A5 (41 Py AL 1) 28 53 R (CV) 43 5 1.57% 1 2.20% . %f 135

PCREGM Irik, FiE 7611 O BRE A RNA %5 5% 7

R P S B AT I PR 8 kA S 1 S TR R A TR0 PR 0 8 R R VR A A AT AT, 5 21 W% 07 IR R S R 100% o O3 A 3 T
AV 1T €0 2 R TR L (99 LA AR L 32007 3 I R ARG T R B 10°CFU/ml. 838 90 )y 15 LA R Sk A0 B o o 4 M 0 1

P, AT T PR b 1 B A 5 R 9 10 0 S e 1 PR
KRR HORKE SWNFOLEE PCR N ERX 2(1TS 2) i i g
hESES R4 XERARIRAD A DOI 10.11969/j. issn. 1673-548X.2016.07. 022

A 00 E 2 bt KA A R e R B2 2 B B 2 4 We B0 H (YN201322)
YE# PAAL 100049 b5t RS2 A K I DR B2 2 B 6 06 B
AR R, B 54 : LGW721@ 163. com

- 79 .



