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(=] BN HiTEBE i CEETERAT (hypertonic sodium chloride hydroxyethyl starch 40 , HHS) %t fAR 5
il {1 R 5% (uncontrolled hemorrhagic shock , UHS) Z IR EH . Jiik  RAMEITI Capone 55 7775l 45 €147 UHS
BT, FABEPLEC 205 30 H SD K ERFENLS A 3 4 IEH XTI (NC 4) A HEKE IR H (NS dH) (mB Az i
TEMIVR IR TR (HHS 4H) o NS 20 & HHS 20 K B gh BRI, 6 1 R P4 5 40 mmHg, 2R J5 72 BE BURARES 174 bW , 3 A
TEENE M. 435045 T AL PR KR HHS %, (P 3 ik s (MAP) 445 7E 50 mmHg, Z 75 1 h 5, E FABH LT T AR
AR it T IV b 25 7 R = A , PR 3F MAP 90 mmHg, 78435295 2 h 5 , ¥ K BUSR R BN WLEE . 433 T4 )5 0.30,
90,210 min YLLK A0 (HR) ; L HEAR 45 pH BRI (BE) (FLER (LAC) Bk iM% 43 JE (PaO, ) ; BE L DI REE R
FEE MG SR S ] (PT) R 4358 I 175 B A ] (APTT) ; 4% W05 25 30 58 418 b A0 16 Wl 1 UL B 98 A 7] T8 ( CKMB) 45 T3 %% 2 13
(ALT) AR5 HF (AST) JUUBF(Cr) AR M G ARG &5 REURZOE M HR B2 T/, 255 HHS 4]
5 NS 24 HR B TH 5 (P <0.05) ;4R 3R B pH BE PaO, T, LAC BB T, 55 55 NS 4 L%, HHS 41 pH .BE,
Pa0, 315 , LAC W2 R4 (P <0.05) ;4K 55k B PT APTT B 3L K (P <0.05) , & #J5 HHS 4] PT APTT #J45F NS 41
(P<0.05); K5 KB CKMB ALT (AST . Cr B 238 &, B J)J5, HHS 41 K B iy CKMB ALT AST .Cr fEF NS 41 (P <
0.05) ; [ulAs 5 NS 41 i, HHS 2K BRI S il et A il 2RO g s WA o/, 324 h Je 72 h fEIE R IS & (P <
0.05), &5 HHS X§ UHS KA B E 75808
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Protective effect of hypertonic sodium chloride hydroxyethyl starch 40 on resusci-

tation of rats following uncontrolled hemorrhagic shock

Chen Hui, Zhu Zhaoqgiong, Wang Zhao, Sun Xiaolin (Department of Anesthesiology, Affiliated Hospital of Zunyi Medical College,
Zunyi, Guizhou Province, 563003, China)

[ Abstract | Objective  To study the effect of hypertonic sodium chloride hydroxyethyl starch 40
(HHS) on resuscitation of rats following uncontrolled hemorrhagic shock (UHS). Methods A rat UHS model
was established with the modified Capone method. Thirty SD rats were randomly divided into normal control
(NC) group, normal saline (NS) group, and HHS group (10 in each group). The blood pressure in NS and
HHS groups was decreased to 40 mmHg by artery bloodletting, and then active hemorrhage was induced by
cutting the tail at 1/4 from its end. The animals were given NS and HHS infusion to maintain their MAP at
50 mmHg. One hour after resuscitation, the animals underwent operation for hemostasis followed by blood and
sufficient fluid transfusion to maintain their MAP at 90 mmHg. Two hours after resuscitation, the rats were
replaced in cages. Their heart rate (HR) , pH value, BE, LAC, PaO,, PT, APTT, CKMB, ALT, Cr, blood
loss, fluid transfusion, and survival rate were measured at 0,30,90 and 210 min after UHS, respectively.
Results The HR was significantly higher in HHS group and NS group after resuscitation than after HHS (P <
0.05). The pH value, BE (mmol/L) and PaO, were significantly higher and the LAC level was significantly
lower whereas the PT and APTT were significantly shorter in HHS group than in NS group after resuscitation
(P <0.05). The serum levels of CKMB, ALT, AST and Cr were significantly lower in HHS group than in NS
group after resuscitation (P <0.05). The active hemorrhage and fluid transfusion volume were significantly less

whereas the 24 and 72 h survival rates were significantly higher in HHS group than in NS group (P <0.05).
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Conclusion
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The effect of HHS is rather good on resuscitation of rats following UHS.
rats; uncontrolled hemorrhagic shock; sodium chloride hydroxyethyl starch 40; fluid
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X I PR b b DL B A 4 1) H R R BE (uncon-
trolled hemorrhagic shock ,UHS) , 2= T4E H T FR 4
NN IOD U RS vy o S ERC S B = DN &
K, MAFE SIS . B AL SRS 40
T 51 (hypertonic sodium chloride hydroxyethyl starch
40, HHS) Z&— Mg BUAY S 53, H ATCE BT 1 15 1
FEAT B B BUR s T (LR FOW T T UHS B9 B0
AR . ASSCEIUEE HHS 75 UHS KB L0 IR
FESZIRRCR , AT B B AAR S2 95 7 289y i IR 42
HE%,

1 57

1.1 ZHhE5ME

A A AR TR < A R 7K (normal saline , NS PU JI[RHE 251,
JBeti A B ] [ 25 7E H51021158) , @8 S AL A O L TE#
40 VBB ( i R AR E R A L 2 BR A |, 2
H20041554) ; T 54 . GEM premier 3000 [fi % 47X ( 36 [ 52
BALAS A BR 2 7] ), Olympus AU 5400 4x F 3 4= AL 43 Hr X ( H
), WZS-50F6 TR S 20 (Ui v s 3 i B 2 AR A FD)
1.2 B oA

fa e T S SD KR 30 HL, MERE 4 f {4 T i 300 ~ 400 g,
HIEE =R R S sh W b D B, FBR L R E R 3
2H,B54H 10 HE R XHHRLZH (NC 41, P B8, Arb iRl ) A4
FRER K S SR (NS A1) Fl i 8 SAL AN R 3L VE b i Wk 2 95 4
(HHS 41) ,
1.3 gy

S Capone %5 Wi R A J7 15, il % B0 UHS B, 2.5%
PG L2240 35 mg/ kg S TR SRR R R BRI AR 5805 7E 3
FZE I A7 B B AT B AL F S IRAT e 50 23R (HR) FL
HLPE 43 AN k-5 3008 Bl ik, T 22" ¢ 42 R e ik B8 B AT AT
Sk R A . 2 =38 MR ) 1R AR 5 R MPSO £ 3
REWE P SR 3 , W IR0 S P ¥ s A ( MAP) o S8 4l 1fn 34 43
3SR, 1/5 ming 58 1 K 1 ml/100 ¢, %6 2 IR FISE 3 K45
0.5 ml/100 g, i K fil MAP [% % 40 mmHg 3 F-{JiJ5 30 min i,
PR BURBARES 174 AbWiF2 , 3 i 2P 1
1.4 SipidfE

FaedLsr 4 W, O M (0 ~ 30 min) ;i 54
R QI + 20808 (30 ~ 90 min ) < A7 i £ B2 IS 43 51 45 T
NS Fl HHS #ijid: , f-F7 K B MAP 7 50 mmHg 2247 ;B 1k 0l + A
T (90 ~210 min) « SR FHZEFL Lk it i 80 R [ o i 380 (3 20 1
W I ) S5, fF MAP =90 mmHg; @ W 4¢3 (210 min ~
72 h) KSR EITE N, [ oK GEE, ISR AT R
1.5 Fgtriem]

IEERRAES)E 0.30.90 min J% 210 min B9 HR; F4H K

MRERE AR, B P47 A 52 I A A , f 4% pH L BT A
(BE) FLF2(LAC) 43K (Pa0, ) 5 BRI SR FH — H 5 i 35 K )
Sk L P[] ( PT) B 0% 30 43568 I 355 g 1) ( APTT) 5 [ i
LY B850, W 4 B 3l A A6 2 B AR AT W 1R UL 6t 93 1 [ 1 ity
(CKMB) 75 2  (ALT) (45 %56 2 i (AST) JULEF (Cr) K
W 5 30 B PRI Sk 0L, 0 A5 90 min % Vi AL
MLIRYT BAH e S R BRI A TG %
1.6 %tz o

SEEGHE R A SPSS 13. 0 S Mt AT 4 WAk L, 1T %E
RHEE R x = s 2R, AL HUBCR RS 2R 5 224500, L AR T
AL A B B R ) T A2 I B M B 7 28 20T o 3B SR
X K o

2 HR

2.1 3/AaKAHR T4

REARTEIE  HR BT A, 28 NS F1 HHS (K52 95 2 58
S8 IR)e  HR W THE (P <0.05) (AP 4L ] b g o ]
Z5r. WER 1,

F1 3HKRRARMEROEFHEHL(/min, n=10,%x5)

25 {5 0 min {3)5 30 min )5 90 min {35 210 min
NC4l 369.3+17.9  367.8+19.3  362.5+17.7  358.7+12.9
NS4  368.3+13.1>  316.6+7.8* 335.0 +4.2%>  332.5+10. 1%
HHS 4]  373.7 £15.8> 322.94.8*  341.5+4.0°> 335.2%5.0%

a:P<0.05,5 NC 48R &} 18] & & ;b P <0.05, 5 B 284% & 30 min bk
2.2 3AKRR AL

NS 26l HHS 2H K B4R 52 )5 3 B pH  BE \ PaO, FEAIL, 11
LAC . E95J)5,5 NS 4l tb#, HHS 411 pH,BE PaO, F+
i, LAC BRI (P <0.05) . W32,

£2 3AXRRAFENERMDSEERHENL(n=10, ¥ £5)

205 pH BE(mmol/L) LAC(mmol/L) PaO,(mmHg)

NC 4

BiJG0min  7.38+0.03 —1.3420.22 1.58 +0.13 91.0+1.7

i) 30 min  7.37+0.03  —1.3420.07 1.62+0.11 91.1+1.1

fiJ5 90 min  7.37+0.04 —1.4520.85 1.69 +0. 14 91.0+0.9

fiJG 210 min 7.36 £0.03  —1.46+0.24 1.62+0.10 91.5+0.9
NS 4

5 0min  7.39+£0.02° —1.43£0.19¢ 1.610.10°  90.4 +1.6°

BiJG 30 min - 7.23 +£0.03*  —-6.040.17° 8.91 £0.23%  67.6 +2.4°

fif5 90 min  7.28 £0.33% —5.27 £0.24% 5.07 £0.29%  76.7 +3.44

55 210 min  7.30 £0.01%¢  —5.59 £0.34% 5,36 +0.22%  74.4 +3.5%
HHS 4

fiJ50min  7.38£0.03° —1.38+0.20° 1.60+0.16° 91.3+1.5¢

DiJ5 30 min 7.21 £0.04%  —-6.02£0.36* 8.96+0.29°  67.1 £2.6°

Bif5 90 min  7.32£0.26¢ —4.79 +0.28%¢ 3,62 +0.293b¢ 82 3 +2, 3abe

#i)5 210 min 7.32 £0.023b¢ —4.66 +0.35%¢ 4.07 £0. 133bc 80,4 + 1. 4abe
a:P<0.05,%5 NC 28 F) &f 8] & bbb P <0.05, 5 NS 40 B B 1] &
& ;e P <0.05,5 [ 2844 )5 30 min b




5534 B35 19 1
1970 2012 4£10 A 15 H

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 34, No. 19
Oct. 15 2012

2.3 3AKABAGRG T

NS Z#1 HHS 41 K Ak e 5 PT APTT ¥ B B 4 (P <
0.05). 4 #J5, HHS 20 PT. APTT ¥ W] &4 F NS 41 (P <
0.05), W3,

®3 3HAKRRAERESREMINEERENL (n=10, x5)

BhR )5 0 min )5 30 min 1i)5 90 min i) 210 min
PT(s)

NC 41 11.2£0.4 11.5£0.7 11.8 £0.8 11.6 £0.7

NS 21 11.5+0.6 15.3 £0.5% 18.8 +1.7% 20.9 +1.0%¢

HHS#H  11.3+1.0 15.6 +0. 6% 16.3 0. gabe 18.7 +1. 63
APTT(s)

NC 41 27.5+2.8 27.3+1.1 27.8+2.2 27.4%1.3

NS 41 27.4£2.5 30.8 +3. 08¢ 35.1£2.2%¢ 36.8 £1.24¢

HHS#H  27.6+2.0 31.0 £2.2%¢ 31.5+2.0%¢ 31,9 +], 3abe

a:P<0.05,5 NC R ot s ki ;b. P <0.05,5 NS 40 F 6 ) &,
o4k ;c:P <0.05,5 F 48455 0 min pbik

2.4 3AKAC AT ESae T

NS Z0 1 HHS 20 & Bk % J§ CKMB . ALT . AST . Cr {7+ &5
(P<0.05) ;%755 , 5 NS 41 L, HHS 41/ CKMB ,ALT ,AST,
Cr W FEAR(P <0.05) . WLk 4,

x4 3HKRRAEESRC AT BWEEFHEL (=10, v +5)

25 CKMB(U/L)  ALT(U/L) AST(U/L) Cr( umol/L)

NC 41

fif§ 0 min  153.2+6.9 21.3+3.5 44.3+2.9 38.3£3.8

{5 30 min  152.1%5.7 21.4+3.5 44.3 3.3 38.7£3.3

)5 90 min  152.6 6.6 21.8+3.7 44.5+3.5 38.7£2.9

i) 210 min  152.5 +6.6 22.4+3.6 45.3+3.3 38.9%3.0
NS 2

)5 0 min 152.6 +8.9 21.1%3.4 43.9+3.8 38.8+3.0

f5iJ5 30 min - 598.5 £12.7% 106.0 £8.2% 356.1+7.9%  81.5%6.0%

fiJ5 90 min  629.9 +11.12% 94.9 +4.8% 332.2+11.3% 88.9 +5.84

5i)5 210 min = 569.4 £23.5% 86.0 £6.2% 309.7 £6.7%  79.0 £3.74
HHS 4

fif50 min - 158.1 8.1 22.7 +3.7 45.0 3.9 40.1%2.8

)5 30 min  593.8 £9.8% 101.2£9.1% 363.4 +13.6% 82.6+5.1%

f5iJ5 90 min  602.8 +10.7%>¢ 85.7 +6.4%¢ 304.9 +8.6%>c  80.9 +3, 5ube
fi)5 210 min  533.3 £22.12b¢ 78.9 £6.33b¢ 281.5 +15.33bc 68,3 +2, 5abe

a;:P<0.05,5 NC 4R af 8] &b ;b P <0.05,5 NS 40 F A 4] &
W ;e P <0.05,5 R 4845 )5 0 min o4z

2.5 3AKRAERE MREMEFFHGILEK

5 NS 4R BRUAH G, HHS 41 K U F00G sl H i 2 DL &
2RO 3>, 2 R A G E L (P <0.05) 2 47F
1R IMIEYT IR e TERH B 22 5] (P >0.05) . fiJ5 4 h3 4K
BRI TCIET, £5)5 24 h iF NS 44 3 HABSET, HHS 41 B4
T35 72 h i NS 4045 6 HURRBET , HHS 414 2 H3bT, 2%
SAEGIFEL(P<0.05), &S,

RS 3AXRHUME HREMEFRMLR(n=10, xxs)

3 G H i 2 KW i RIS IREpRg k)
Hi1fiL i (ml) W [ml/ (kg -h) ] i [ml/ (kg h)]

NC 21 0 0 0

NS 2 3.220.2 42.322.7 21.6£2.2

HHS 2 2.4:0.2° 21.9 2.0 20.7 1.7

a:P<0.05,%5 NC 2arbig

3 i

52 i © R R TE A B, Xk I R 5 ) A AR e
PEATHRSE A 5 AT S O iR AT B
(AT FE 22 W, ZEAT) R LB LA, X5 UHS 3247 B il 2 A
SEIR LRI FE 00 S 95 A W1 B IR TSR e 3
AR IRl MAP 445 7F 50 ~ 60 mmHg L# A8, fix
K 32 A% p i 6] 2 90 min'™ o [RIEH ] NS AT
S PRI BUSBAT 10  JR R . AR S2 e vk NS
Pk 50 mmHg i &2 70 7E % B8, #8437 HHS Xt UHS KR
REATER

HHS V5 —Fop B0 & ik, & 4. 2% &
TEEN I 7. 6% ¥2 L HELGE N, B > LA, A %
B2 A PTRTEE R o ML 1 1538 b B v ik
)20 B PN YRR 2R (R0 B 2 1A N, LA B AR S Tk 1Y)
TP | 32 sh P T 2 5 5 5 IRV R iR 83
FEMIVE R , AR 1038 rh i K o, s T 28 s8R, Kot
Wl A R B A ) B s iR TR T i
S HAE PR S . AR KB, K7 &R g )5, HHS 415
NS 41f) HR BB #2 &, $7~ HHS 5 NS —#% L&
I BB AT M B M3 ) 2 o

UTAF I3 LR A0SR A AR e B 95 I BIFFE 30
0775 LR 7K 2 2 280 4 L 0 4 AR 2 A 174 ) 422 S 0, i
BRI . AU R, 8105 )5 B i 2L
Fh 1 7K SRS E (st ) B e 5 BB TR DA
SO A R A A K S 1 4% {8, BE {2 AT #
JR 2 e 2H 2P A AN A AR EIR 0, AN B T
RO T HLAS R IR I RRE R & A R A 5%, n] i
BERPET-RMBUS " o AHFIE RN, 7E0 )G 30 min,
P2 i PR S 3 A AR R 64T & IR, NS 4R HHS 41
() LAC \BE {E B B 7t &  FRAIC, A0 F A S0 56 1 B v
5 ARME . & AR R J5, LAC BE {f th % #7 %
G 38hn, 5 NS ZHAH LG, HHS 21 38 im0 5 5 2, i )
HHS 20 K B 200 1 15 510 58 g A 389 588, ok 6 R P 75
[AlEsF HHS &2 9541 b NS 20 30 4 bk 5% pH \PaO, , #2718
HHS 7] DL G- b 5038 78 KRR sl ok I v 1 407, e
g g, BEHUABIGE BRI T IE# . X AT RE A
HHS 3@ 338 098 3% Fe , NI 20 1 76 40 10045 P9 Bz 40 Jifd
SR 25 , {687 5 240 0 A8 10 A8 K 5 177 240 ek AR 2 10
UCSE (S 2T A L AR i /DN, (5 75 21 20 i o i 25 ) i ok &
2 M4 , BN 2 AR 5 o =2 2 4 i e DR 25 £y ke 3
J& , AIEIHREWK R, o T 2 5 B s . I fh AR
TR 3 22 25 5 5 | A LR B R R SRR B B T
R, 7K 43 M I A5 Js 0 A M T B, 5 504 K P R i 7K
i, BETT S HUAE A

KRR MR 5 5 5 W S I, 776 26 Sk i P
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PR, RDFE NS I, R I A R A R B — S AR
FVE T FLILAS P Rz 200 ] P40 7 A 53405 2% It 25 e 1
DN RR VR P, (o 058 10 PR 355 e o B — 2B R e T
(i F HHS B, 38 1D A8 H B0 B A0 et . 3805 2k 1k
PR32 J5 R FH HHS 52 575 3 5 B 1L 0 8 O 1 0 2
NS S35, AHFFEIA N K B ] ) i v 3% 2 BETE
A fd APTT #1 PT SEK P ACHFSE i HHS &4 B 23
VENY  (H i THIE RN, BARA PT APTT JE K, {H Y
TEIE H A BRI R D9, 00 0 S L SH BB S AR

PRI F 22 R O T B,
RS DIRE APIRZE M 5% T | B2 4%
PO INRE RS B RS . R, A0 AN S T TR
R B2 A% R R 5 R R B A (LRI 45 5 . CKMB 222
FEAETF O UL A, 2400 LN M 32 353 22 B, CKMB B¢
BB AE FR 4 0. ALT 3 B3 47 48 JFF 40 11 28 60 44
Hh i ALT 75 4 B It T 400 M A R AR S
W FHESI e S fk . Cr J2& 5 B DL R 15T
LRy, I W vk B T v B e N K g 5 o R v
B ARSZIHTS T HHS IRE & 5% UHS K LAY
O JHE L ETRE IR , 25 50 % - B R M EAR v X
TG, R B P R RS T I RERLE , Rl CKMB,
ALT AST Cr % 1F % W B4, 2R IE & I 5 , HHS 41
A FEARES NS 21 18 3% T, X BEHT HHS IR T 42 950
UHS KR B R BA Ry 1E

FZ, 1 HHS 75 UHS FU BEAFRE &2 95, AT AL
RN FE 20 RAR , BEAT B0 I S PE i 10, 98
B rh s, WP EE D BB R A, A I BECRAIE O T 45
S A LR R, o 3 R v 4 4 R R T
J5 B AR 2 e R AR R T . AN SR Y
Xt 50 mmHg B9 J5E J1 34T T WFSE , A REIE BT 3% 4>
JEJy%f HHS 7E UHS & S5 R e A i i, (HE T RE
B HHS 753X NE 1T 52 R R0CR SR NS, (A5 I R A
W A J5 TR T HE— A5 R R B 52 05 R T VR HUARCRFR o

UHS 2 HAT2 MR ST i s, DR i
SIS RTE S IR ) SRR R R i v
P b 0T IR B 75 B MR 2 AT L
VEZEIS SRV B TR BT (2 L FETEH ) 1
WHRZ., HETZEWE RTS8 SRR 24—
SE LR AT . 5 2 IR, AR e
[ B R A S 5 L S VE R ) HHS T UHS &
I, NZZ 5T B G B A B 3P R, R 3 A4 1E 21
YU A A I BT T B AR IR 58 52 S5 &, M
i UHS FEEE 1F M 4R —FhHT 5 i 5 959

RIERRFFE " F B, ZEMIE 1k 1005 AT WA S 5
T T8 19 B AR IR 70 mmHg, 1 3EAS 5206 B SR B 3%
2 90 mmHg , A A 5 B SR A LR A RE %

PRI R s KT X — RN AES 5 L
AP IR SR SE R SRR ] 7 , A 2% ol
TR S TSI T AT R BB o
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