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traventricular systolic pressure, LVSP) 75003 JE 77 b FF B8 B 1) fie K 3% % ( maximal change rate of left intraventricular pres-
sure, +dp/dv,, ) F MR R BUR 5 AL S, HESI30 F1 HES200 20 2 ¥ 77 17 i ] 5 5~ HES40, Horh 1)
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Effects of hydroxyethyl starch at different molecular weights on hemorrhagic shock

in rats

LI Tao' , FANG Yu-qiang2 , LIU Liang—mingz , YANG Cheng-minl (' Tianjin Concord Biotech Development Research Institute,
Tianjin 310045 ; *State Key Laboratory of Trauma, Burns and Combined Injury, Department 2, Institute of Surgery Research, Daping Hospi-

tal, Third Military Medical University, Chongqging 400042, China)

Abstract. Objective To compare the resuscitation effect of 6% hydroxyethyl starch (HES) of different

molecular weight in normal saline on hemorrhagic shock in rats. Methods Hemorrhagic shock model was es-

tablished in 50 SD rats by 45% hemorrhage, and then they were equally divided into 5 groups. The rats were
administered with HES40/, HES130/, HES200/normal saline, Voluven or Haes. Their mean arterial blood

pressure ( MAP) , left intraventricular systolic pressure (LVSP) , the maximal change rate of left intraventricu-

lar pressure (+dp/dt

max

al time and 24-hour survival rate were also observed. Results

) of hemorrhagic shock rat were observed. Meanwhile, the artery blood gas, the surviv-

Similar hemodynamic parameters values were

obtained in the rats treated with our HES and those with Voluven or Haes. HES130 and HES200 prolonged the
survival time of shocked animals in comparison with HES40. Among the 3 types of HES, HES200 had the best

effect, which is equivalent to Voluven and Haes. Conclusion
effect on hemorrhagic shock, and HES200 exerts best.

HES of 3 molecular weights have beneficial
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rn ) 50 L MEREAE IRBTRE (225.0 £18. 1) g, SEHG S
NS5, BH 10 H.6% HES40/0. 9% NaCl 4 . 6% HES130/
0. 9% NaCl 4 6% HES200/0. 9% NaCl 21 . J7 BCH AB 40 . 52
A A oK.

1.2 ARAH &

FHRG I LU Z AR K BRUS A7 4 M 3l ik | JBe e Jik R A 3503
S, BB IKARAS , T L I AL , 2844 e S 25 40
A BRELIK (500 Urkg) Bt BE 5 IO DkoAi 8 i 45 24 5 240 Bish kAT
Feo ZE AR i L B ) 2 AR AR A 4 A2 0 WA T (Tleft in-
traventricular systolic pressure, LVSP)  Z5.00 % K1 FFFe R
A8 KH 3R (maximal change rate of left intraventricular pressure,
+dp/dt,,, ) o

AL LA 45 % iR AR SERCRL, PR 5E 58 RS 45T 30 ml kg
ANRIFERS 3 F B (9 HES 7 SCRBUT, i ids B2 2y 20 ml/h,
2920 min AT G . 435 TR AT R R RS 1.2 h
D MAP FUALE 3 ) 27 368 b5, 720 DI TE IR SERT AR 58 K, i vk
J5 1.2 h B gk i <Ak . SRR A T, 45 5L, 4%
A0 WS YA B A1 2 24 h( AR IR TR TR ) o
1.3 “%itsxa

SIS LA & =5 FoR AL ELECR AT SPSS 13.0 Gt 44
BRAF AT T 225007

&R

RRE A8+ 4-F & HES 72k 8 %3t % o b4k %,
X R MAP #9%
PRI 45 4 MAP B0 & R [, AS [ AH G 43 5 1 HES |
TS AR BT AL VR S, MAP ¥R 58 [ FF, B HES40 i i K
MAP 5 HES200 2 F4M(P <0.05) , 4 4 i 4 5 45 24 MAP
T2 (P>0.05,5%1),
2.2 REABSHF E HES ik £ stk bk 5
X & LVSP #= = dp/dt,, #9%"%

REJG 2541 LVSP | = dp/dt,,, 3 W1 0 B I, 4 v AS ) A X
AT HES J5,LVSP f + dp/dt, $9 00 5 1 T, 5 411 5 i
AN Z T B2 5 (P >0.05) , 5.5 J7 5OR Wik R
FHM(£2.3),

2

2.1

£3 ATREEXNSFHRE HES 3R MERTRR +dp/dt,,,

F1 AFEEXNSFRE HES 35K MEKRTE KR MAP &%

(mmHg, n=10,x £5)

fifil
241 SR 0 — — — —
" Wk WWORLh GMUS2h EWUS3h
HEM0 40 118.4+8.3 32.8+4.5 93.8+9.3 91.6 £8.1 95.3+9.8 97.6 £8.5
HES130 41 108.6+8.6 29.6+3.2 80.7 £6.8 92.8+10.9 93.2+5.6 98.5+5.9
HES200 41 106.5+6.2 27.2+3.3 77.7+6.4 2 6.3+9.1 91.1+10.1 94.0+6.1
yipreci 107.1+9.7 31.6+2.6 80.7 £9.8 94.8+5.4 100.5 +5.8 97.3+5.9
el 107.1+9.9 30.4+6.3 89.3+6.9 84.2+7.6 89.3+8.5 96.8 +5.4
a; P<0.05, 5 HES40 a3k
R2 FEEMNSFERE HES 35k ik AR LVSP Hg20

(mmHg,n =10,x £5)

Gib| SERIE 0 i
ZHY S N o — N —

o Wk WWUR Lh WW0R2h U3 h
HES40 2 120.5+8.4 51.7+5.6 92.5+10.2 103.4+13.2 101.8+9.8 100.8 £10.8
HESI30 4] 124.3+11.5 59.2+8.6 95.8+8.9  108.1+10.8  99.3+10.2 102.3+9.9
HES200 41 119.5+9.8  51.2+11.3 104.0+9.6  103.5+10.3  99.6+6.7 102.910.7
T4 118.6+9.9 48.2+8.9  97.2x10.6 107.4=10.1 106.2+12.9 102.2+7.9
B 113.9£10.8  59.8+11.3 102.6+12.6 112.4+9.3  109.8+13.1 116.4+14.5
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B W I Fo % F 40

ANRIAIXT 43F 5t i HES $y 7 J5 , HES130 Al HES200 1736
BfTE (& TA) 124 h 17236 3 (& 1B) W% = F HES40, Hrp 1)
HES200 i, SR A S T 7 S04 R B 4, 45 4l Rl gt i34 22

S (P

E1

>0.05),

0
HES40 HES130 HES200 Voluven Hase

24 h

HES40 HES130 HES200 Voluven Hase
A: AEnTiE; B, HEE
AEHEX S FEE HES #iExt ok 5 K R 175 i 8 f7FE R a2

Y820 (mmHg/s, n=10, ¥ +s)

) I ]
23 R 0

HBR R 1 h R 2 h HIE 3 h

+dp/dyp,,
HES40 £ 2 878 £326 1 005 £278 1 876 £401 2 431 +468 2 431 £554 2 459 £502
HES130 24 2 852 +446 1 150 £365 2 024 £551 2 729 £568 2 506 +582 2 467 +449
HES200 2H 2 857 £369 1 115 £341 2 032 £254 2 432 +498 2 527 +883 2513 +883
Vipye 2 907 £469 1203 £456 2 380 £506 2 665 £399 2 474 +659 2 356 +524
e e 3 001 £554 1 098 +584 2 441 £521 2 687 +425 2 564 +685 2 463 +495

—dp/dyax
HES40 £ -2 808 £291 -722 +98 —1651 £455 -2 158 468 -2 346 +658 -2 188 £326
HES130 £H -2 977 £361 -876 +154 -1 966 £465 -2 600 +564 -2 206 £541 -2 338 £564
HES200 41 -2 784 607 -820 £419 -2 060 299 -2 332 £547 -2 287 £580 -2 262 +446
T -3023 £856 —889 +524 -2 101 £495 -2 765 £667 -2 624 £668 -2 365 £637
el -3 006 659 —898 +564 -2 077 £456 -2 655 £231 -598 +326 -2 398 +329
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x4 TREEXSFRE HES 3tk m R KR pH #1 p (CO,) B (mmHg, n=10, 2 +5)

415 i PLeo:)
ok Wk WWR 1 h Enn2h W3k ok Mok WWR 1 h G2 h WWOR3 b
HES40 2H 7.332+£0.006 7.329 +0.008 7.314 £0.003 7.326 +£0.004 7.339 +0.002 44.7 +2.9 40.3 £2.1 42.1+2.5 39.8+1.3 38.2+1.9
HES130 #H 7.326 £0.008 7.312 £0.007 7.312 £0.005 7.344 £0.008 7.356 +0.005 45.3 £2.2 39.9+3.2 43.3+2.8 39.9+2.6 35.9+2.4
HES200 £H 7.328 £0.007 7.315+0.007 7.316 +0.008 7.334 +0.005 7.341 +0.005 44.7 +3.1 40.2 £2.5 40.7 £2.6 35.8 +£3.8 34.3+3.4
yipieih 7.321 £0.009 7.318 £0.009 7.334 +0.011 7.344 £0.008 7.360 +0.015 46.2 +3.5 40.7 £5.5 42.4 +3.8 40.6 +5.8 38.5+5.2
BilreH 7.330 £0.008 7.311 £0.007 7.352 +0.008 7.341 +0.009 7.361 +£0.015 45.1+2.9 40.5 +4.5 37.7+3.9 39.6 £6.2 37.3+4.9
R®5 AEEMSFRE HES WkmiEREXRR p(0,)F0 Sa0, BIEM (mmHg, n =10, x £5)
2(05) 520,
4151
sk Mok Wn 1 h MR 2h 3 h ok Wk Wiln b Mon2h HoR 3 b
HES40 21 116.5 £6.5 87.9£10.2 80.5+7.9 78.4 £8.6 74.5 £9.8 98.10£0.91 93.18 +0.88 92.60+0.92 92.40+1.11 91.70+1.03
HES130 21 120.1+10.1 92.8 +9.9 78.3 +6.5 78.4 +5.8 80.4 £9.9 98.50 +0.38  96.10+0.55 95.60 +0.64  96.40 +0. 3826, 90 +0. 4124
HES200 2 103.1 +£8.2 89.3+6.9 83.9+6.7 75.4 +4.8 84.9+£10.7 96.90+0.54 94.80+0.39 93.50+0.69 91.80+0.89 95.80+0.71
pipresil 113.8 £6.5 90.3+9.6 84.4 £9.7 79.1+£10.2 80.8£10.4 97.10+0.35 94.90 +0.44 93.50+0.54 93.10+0.44 93.20 +0.59
T 109.8 £9.3 94.2 £10.3 88.2+9.3 82.7+9.8 79.1+8.8 96.90 £0.71 95.20+0.49 94.80 +0.55 92.60 +0.55 93.50 +0.88

a; P<0.05,5 HES40 281k 4% ; b: P <0.05,5 HES200 413t45; c: P<0.05,5 7 ixzaibix; d: P<0.05,5 % pr4a kix

2.4 REAAHFFE HES 5k 5t & btk % &,
ECR OO A
FERTEAFRIRAS , 4521 pH {ETC i 35125 5, RS U 45
B AR AL, 2520 pH EAEARTEHR . TEABTH AL, £ 412 18] CO, 5
[p(CO,) JF O, [ p(0,) I E2ZF(P>0.05) (F£4.5),
FMIFNEE (Sa0, ) 7ERIRJE 2 h, HES130 410 & 5 T Hopl 4
H(P<0.05), fEi )5 3 h, HES130 4 Sa0, ¥ i &= T HES40
A JT PR (P <0.05,%5) .

3 W
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A5 T B I 25 R AR AR e A R 2, LAY
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T PR i Y58 P e e L R i Y EL A A% 47K ot s e 1Y
LRGP AR, AR5 TR 4 4 0 S AR
MR R R ES, A RME N TR AR AT
bR, i HES MH4REE A EIG IR . wF9E M
ASFFEX o B 19 HES 425 VE H, TEAR N A7 B2 1t
W] LA T 22 50 AR B T H A [ AR X 43
T HES XA 5E G MAP I3 ) 1244845 LA i
SARPRAGZ I

TR A5 R Wor, H SR AR X 40+ T i 9 HES H
A7 B S AT AR v K BRVE LSR5 e
PR S . AIRA X 2 B i HES (HES40) T H:
B AERL T DA Je 1 b Py T I A 1
FH 5 T v AR X6 43 S5 i R AR 6 0 F B Y HES,
HES130 F1 HES200 , S AHX 70+ i 1Y HES ¢l T3,
MK 7R s R R T AL R B 2
FE bR AR [ TR X 43+ Bt i 9 HES, H 3
YyAE s I 8] 5 A0 R A TARARXT 43+ B it HES,

rhr 2l HES200 %84,

PRAC A A 5T it A5 3 1 BRI, RE A8 P
AN FE LA R, 38 0 2 S A LA AR A
B P ], [ Fof %o 5 1L D RE A D REJC W Y Y52 i), it
S S AN T, RE O AL A AR B D RE I AEAR N
HACHRHEL TS ARG R R AR F AR =
ATRIHAR 531 i 1 HES X6 2% 1fin P R 5 I 1t 3 3
SFARBR LA TS B TR ARSI 7 S B 4 AR
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