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Changes of hemodynamics in trauma-hemorrhage shock rats combined with spinal cord injury during
acute stage/LIU Yujie, SHEN Yue,WANG Aimin,et al/Chinese Journal of Spine and Spinal Cord,
2008,18(1) :64~69

[Abstract] Objective:To investigate the change of hemodynamics and the concentration of serum nore-
pinephrine (NE) epinephrine (E) \neuropeptide Y (NPY) in trauma—hemorrhage shock rats combined with spinal
cord injury in vivo during acute stage.Method:Fifty Sprague—Dawley rats were randomized averagely to 5 ex-
perimental groups : sham—operation (group A),animals with hemorrhage (group B),animals with spinal cord in-
jury (group C),animals combined with spinal cord injury and hemorrhage (group D),and animals combined
with spinal cord injury, hemorrhage and tibia fracture(group E).The amount of hemorrhage was 20% rat’s to-
tal body volume.Aneurysm clip was employed to make complete spinal cord injury at C7-T1.Hemodynamics
were monitored at before trauma and 0~6h after trauma.Forty Sprague—Dawley rats were randomized averagely
to 4 experimental groups to copy the way of vulnerate in group B,C,D,E to measure the concentration of
serum NE,E (ELISA),plasma NPY (radioimmunity) at different time points.Result:Mean arterial pressure
(MAP) of group E in 1-6h,heart rate(HR) in 0,0.5,4,5,6h,left ventricular systolic pressure (LVSP) in 3-
6h,left ventricular pressure (+dp/dimax) in 0.5-6h drop dramatically compared with other groups(P<0.05).The
concentration of E in 0.5,1,2,3,5h,NE in 2,3,6h rise slightly compared with normal and group C(P<0.05).
The concentration of NPY exhibited two peaks:the first rise emerges between 0.5-2h and the second between
5-6h after trauma(compared with normal and group C,P<0.05).The concenntrations of NE,E,NPY of group E
had no statistics difference compared with group D (P>0.05),but lower than group B dramatically (P<0.05).

Conclusion: The trauma—hemorrhage shock rats combined with spinal cord injury exhibited dramatic disorder
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in hemodynamics and deficiency of NE,E,NPY in blood during acute stage.
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B 41 MAP 7E LI 0.5h PG R (%, b5
P I TH 55 Th ik e 2, I I sh A K, HR 7
B E S EE B R E R (0.5~1h) , 5 e 9%
1 1 71, 2h DUE 8O EEE . LVSP  +dp/dtmax 221k
HESASEAA R, 7 i 5 e P s AL, 2 5 T 0.5h
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(w#s ,n=10,mmHg)

Wit a
5449 i
Oh 0.5h 1h 2h 3h 4h 5h 6h
A4 99.6+6.2 96.2+4.0 97.8+3.8 96.2+3.5 96.1+4.0 94.8+2.2 92.8+5.8 96.1+£2.7 92.2+4.1
B4 99.6+6.9 69.1+6.3 64.0+£9.0 73.3£7.9 71.5+4.2 70.4+10.0 69.3+9.2 68.5+£10.7 72.0£7.5
CZH 100.8+6.7 56.2+7.7 61.9+£7.0 60.1+£8.0 67.1+8.1 61.6+6.1 66.9+4.3 66.6+4.6 64.2+£3.2
D4 102.4+8.7 44.3+6.7 44.9+7.9 55.1+£8.8 48.2+4.6 53.8+6.5 51.8+4.4 58.0+£7.3 60.7+£7.0
E4 96.5+6.4 36.7+£5.9 36.1+£5.2 33.7+£6.27 37.0£6.1Y 36.0+4.7Y 35.9+4.20 34.6+£4.97 36.3+6.2Y
T D5 5] ] A Al 4% 28 He i P<0.05
R2 BAXRRRGUWRGEARRESOE(HR)RUWER (x#s ,n=10, K /min)
1 phe
Bt P
Oh 0.5h 1h 2h 3h 4h 5h 6h
A4l 420.2+17.3 401.8+19.7 416.4+38.0 408.2+22.3 417.4+9.2 412.6+18.2 417.2+21.9 414.2+32.3 394.6+22.0
B  411.0+42.8 436.9+22.4 415.4+38.0 311.6+48.5 342.6+38.5 329.3+53.8 318.6+51.1 318.9+47.5 300.8+40.0
CZH  413.1+25.9 442.2+34.8 401.6+25.9 387.5+£29.2 404.8+39.6 310.4+29.5 351.4+28.0 351.4+35.7 331.3+£39.1
D4 422.0+£0.3 434.3+45.8 420.7+44.2 366.0+48.2 358.3+£32.8 271.9£52.3 301.7+£53.1 300.0+34.2 270.0+30.6
E4 418.1+£33.3  324.1+40.9%  317.5+20.17  295.0+44.3 282.3+44.8 227.9+26.8 177.4+£23.4%  167.6+38.9%  186.7+30.77

T (D5 [ 7] 5 oAb 4% 20 H 8 P<0.05

®3 BAXRBGEIRG G E R B S ZZEWEEE (LVSP) &l 45

(xs ,n=10,mmHg)

-~ 5 5
gy
Oh 0.5h 1h 2h 3h 4h 5h 6h
AZ 1304+16.1 12944246  1262+18.7  131.6+24.0 12624209  121.2+11.7  133.6+162 13584202 131.4£145
B 137£23 122.5+26.7  154.5$22.7  107.8+233 82.5+7.9 953£13.8  94.2+159 89.4+17.2 89.5+16.9
CZ4l 139.6218.6  74.1x4.1 96.4x14.0  95.0x11.1 86.9+9.5 86.4+5.9 87.6x7.4 85.0£6.7 83.57.3
D4 135774  81.1%150  75.6x14.8 82.3+16.8 70.8+8.2 69.7+8.1 71.326.7 71.9+10.7 68.0+8.1
E4l 1449213  57.8¢105  629+11.5 645+13.9  572+114  524s8.17  51.4£104° 4732500  48.1283%
T 5[] i 1] 5 A4S 20 4% P<0.05
x4 BAEXRBRGURGEABRESKERPLOCEENEREFAIEE (+dp/dimax ) 16 45

(x+s,n=10, mmHg/sec)
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i 43 iy
Oh 0.5h 1h 2h 3h 4h Sh 6h
AH  4166£109 4044+139 4020+160 3985+117 4022+359 3887+296 4018+349 4093+161 39794231
BZ1l  4103£378 3238+492 3749+447 3253+443 2928+492 2476+264 2523+448 2396+405 2241£213
C4l 4219139 2316+423 3110+479 3156+258 3401+566 3377+578 3133£282 3036+544 2935+442
DH  4150+635 2568+567 21344321 2378+450 2253+367 1967+397 2405+304 2014+385 19234221
EH 4196317 2061+376 1452+332% 14151977 1100£3387  1093+288%  1379+273% 916+184% 1013190

(D5 R ) ) Al 4% 21 He A P<0.05
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Fr&e FBE, Y5 0.0.5.4.5 6h B &% T H A4
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Yi)5 20min PN, 15i)5 3~6h 4% B 8] & 5 K T H

ftb4H (P<0.05) . +dp/dimax 164 J5 ¥I454E T 78
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2.2 #A4f)E % NE E NPY 484k

W 6~8, HIRTFA WA HEXT LK NE E
NPY 4 562w (HROTRT H 22 F RG24 &
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Py pe sk B4 v R B T e T (R RIS
[/ ,P<0.05), C )5 ME NE E ¥ 8% sh A K
(FGRTHE , J5 A, P>0.05) (NPY 5 B XU 3 5 | 26
— I BLE IS 0.5h, 3 IR /N (P>0.05) , 58 — 14
HELAEDI )5 Sh, HE IR 3K (P<0.05) . D 445 )5 i
1§ NE.E NPY #REZ WG, 2455 th, F
NE .E NPY ¥ & ik $ f = i (P<0.05) , Z J5 2218
FEk ., E A0 )5 103G NE E NPY 7228 fk i 35S A 7]
D 41, Wi IE) 22 G142 L (P>0.05) , 1L E
RN 05.1.2.3.5h B T C 4
(P<0.05), NE tiiJ5 ¥ & M5 2.3 .6h ¥ =

F5 BHXBRBRGETRAG RS ERE S KREZ O EE &K THEEE (-dp/dimax ) #6145 R
(x+s,n=10, mmHg/sec )
. ik
43 1
Oh 0.5h 1h 2h 3h 4h 5h 6h
A#l -3542+415 -3567+413 —3344+387 -3189+335 -3319+349 -3561+339 —3554+355 —3488+280 -3426+121
B4l  -3623+509 —2387+462 -3302+604 -2710+462 —2352+475 -1965+261 -1855+332 -2003+319 -1958+306
C#H  -3700+611 -2752+427  -2420+381 —2653+555 -2791+£307  -2597+289  -2658+323 -2578+378 -2549+477
D4l -3603+497 —2519+584 —2231+493 -2149+431 -1711£297 -1467+347 —1559+232 -1514+219 —1489+183
E4l  -3633+479 —1562+367  —1184+259%  —1163+365"  -964+267"  —772+1597 —945+2817  —604+1097 -633+727

D5 ) i 1) 5 A 4% 41 H 4% P<0.05

®6 BHAXRBGEIRGEARNBEAMETRE LRI (NE)NELER

(x%s ,n=10,ng/ml)

o EntiiNE
54473 i
Oh 0.5h 1h 2h 3h 4h 5h 6h
B 109.7+20.6 104.1+18.5 318.5+36.9%2 234.2+24.1%% 277.4+17.7%? 305.1+23.99% 273.8+24.202 253.1+24.972 271.2+20.3%2
C4l 115.1£15.2 107.6+13.7 105.9+£25.7 107.1£19.2 109.8+13.5 108.7+17.7 119.6x18.4 112.8+10.8 111.4+17.4
D4 111.9+14.0 109.3+15.3 129.6£9.1%  179.6+29.272% 152.9+14.8%2% 157.4+23.192% 159.8+29.312% 148.5+27.202% [56.5+18.3V2%
E4 107.7+22.2 105.3£9.7 143.0£20.2%  138.2+23.2% 151.0+21.192% 152.9+16.3V2% 151.2422.3% 146.3+19.4% 154.4+18.202%

¥ (D45 F AT L P<0.05 ;-5 [l ] & C 20 He i P<0.05 ;@5 [k a) & B 44 Hede P<0.05

R7T BHEXRBGARGEARNBELRLES ERE(E)NELER

(xs ,n=10,pg/ml)

e i e
RV
Oh 0.5h 1h 2h 3h 4h 5h 6h
B4l 112.9+25.9 119.7+26.6  249.5+25.6"2 253.8+30.812 267.1+27.972 328.5+26.72 305.2+29.772 299.2+30.8"% 312.1+23.612
C4l 111.2+15.3 119.7+26.6 124.4+15.7 131.2+13.1 131.4+16.1 132.2+32.2 138.7+24.0 129.6+19.6 122.5+25.3
D41 111.2+23.1 113.5£22.6 168.7+16.6%2% 192.9+23.8%2% 162.7+29.4%2% 177.7+26.3V% 188.8+34.99% 183.6+28.012% 185.1+29.912%
E4H 110.9+20.0 111.7£17.2  186.7+25.472% 198.3+31.972% 201.3+28.672% 217.8429.572% 173.4+38.579 185.2+27.0"2% 141.0+26.9%

1T (D5 [F 24505 1T HL &L P<0.05 ;)5 [l [ 5 C 41 He e P<0.05 ;35 [l i) 45 B 41 He 4 P<0.05



68 o A A A A 2008 AEES 18 55 L W1 Chinese Journal of Spine and Spinal Cord,2008,Vol.18,No.1

x8 BAXRBGETRGEARNBESMEHMER Y (NPY)MELER (wts,n=10,pg/ml)

a— e
i 43 iy
Oh 0.5h 1h 2h 3h 4h Sh 6h
B#4l 1374172 135.2+16.3  339.1+39.27% 299.7+31.51% 351.5+28.49% 359.6+23.0%2 327.7+14.192 334.7+58.5%2 309.7+33.0"2
C#4l  140.4+26.2 135.2+25.3 182.6+29.4  166.0+36.1 154.1+43.4 151.3+46.4 155.3+28.4 21824355  236.1+42.2
D#  147.4£222 13224213 182.8+17.7% 226.4+41.57 197.5+31.87% 215.5+28.2%% 203.2+38.8"% 210.5+36.8"% 204.8+33.17%

EZ40 14742242 14224313  225.6x34.27% 233.1+41.572 230.8+36.072% 195.7£19.97% 196.4+36.0° 218.3+30.17% 168.3+17.92%
1 (D5 F R RT L P<0.05 ;-5 [l ] 4 C 20 He e P<0.05 ;@) 5 7 i [a] 4 B 44 Fe e P<0.05
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1 D) B 19 56 58 = AL 247 1E 0 1 A AR D RE 1Y
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[Fi) s 38 2 5 W Jf 55 1) . 28 3 003 O B BB 2 4,
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FRR Y, D E PR E  EH NN EITT
A9 T 1 R T e oA 37 40T 1 ok S i 4 I
B W Z B 0I6E, SRR s 2w
Jail
NEBEWAG )G |, 3% NE E NPY 2545 1. %)
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FRSE I} B] 38 7 J6 F- A2 3R Tibbs A57MF 5% 45
AL AN N X EERFNE 22546 K. m s
X AR 28 R GO PE AR B, BRI A SRR 5 5, N
SCIRAN 225K T 1 WA, S IR A 22 RN 43 W 1 1L
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AR B RET AR SSHE R 2% i R eT b NE
E NPY %545 i 45 9 B 2RI (B 41) . B i1
J& C.D.E 41fiE NE Al E ()78 {6 # LA [F]
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