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Effects of normovolemic dilution on coagulation function of hemorrhage in rabbits
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Abstract: Objective To investigate the effects of different resuscitation fluids on coagulation function of normovolemic
hemodilution and autologous blood transfusion after hepatic hemorrhage. Methods Models of normovolemic hemodilution
and autologous blood resuscitation after hepatic hemorrhage were established in 18 New Zealand rabbits, and were randomly
divided into H group ( Hydroxyethyl starch 130/0.4), G group ( Gelofusine) and RL group ( Ringer lactate) according to
different resuscitation fluids (n =6 in each group). Blood samples were collected from femoral arteries after anesthesia and
before hemodilution (T,), 10 min after normovolemic dilution (T,) and 60 min after autologous blood resuscitation after
hepatic hemorrhage (T,). Coagulation function was tested, and thromboelastograph (TEG) measurements were conducted.
Besides, time of survival and volumes of blood loss were monitored in each group within 120 min of resuscitation after
hepatic hemorrhage. Results Parameters of coagulation function at T, and T, time points were significantly different from
those at T, time point in H group (P <0.05). There were also significant differences in TEG measurements between T, time
point and T, time point in H group (P <0.05). Time of survival was shorter, and volume of blood loss was larger in H
group. There was a decrease tendency of mean artery pressure ( MAP) during autologous blood transfusion after hepatic
hemorrhage in H group, and was significantly different from those of G group and RL group (P <0.05). Conclusion
Hydroxyethyl starch 130/0.4 has a greater inhibitive effect on coagulation function than Gelofusine and Ringer lactate.
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1 #P5FH%

1.1 FHYFo4

P18 AREEETE R e, hEE 1.87 ~
2.05 kg, ¥4 =¥ A1 ik 5 : SCXK ( 7 ) 2007 -
0004 ; {# A I IE S : SYXK (37 ) 2008 - 0050, F AR
UREGREK R, REFARATHENAEAES
nEHBEERE X REN A3 H, 546 R,
HA -FEBBRARERER 130/0.4(EEREL
HFHUEXZERAHE);C H - WERE AIEANBY
JECTLFH MBI /A®) ) sRL 4 J i W BN LR B AR AR
BOHRARRXBAFRAAE)
1.2 »i
1. 2.1 KBES SHRAEVAEHIFKRE .05
mg/kg FIEE M 15 mg/kg; 10 min J5 IF A B 7 K
MM, EXRFEEEFR, FARHARMD
RE GBS , B BRI R 10 mg/kg 48
FERRBE
1.2.2 ANHEAREY KK RA B3 kR
40% B9 ML B , 31 0L 6 B2 0 5 mL/min; [ B, 2 B #R B
VLA ] B 8 B I 3 45 2 VR BRI R . I ER 3 K
mEFEHSGRARFRET . T HBm B AR
Pk FIRSE R, R 40% M IR B Y TR AL
FREIR I B R B 30% ',
1.2.3 FHOMEALEFERNEY EX%L
BAREFDIO, KA 3 eco; BFFRE EAf7—K 1.5 em,
H2.0em Y10, RE X B, BEEIEA B # K
AE A, ®EERN 1 ml/min, IR 53k E
(mean arterial pressure, MAP) <60 mmHg(1 mmHg =
0.133 kPa) , N MR HmBEBR:; WEEREN
1 mL/min, FRE K25 mL/kg WEKHZK R M B
REFENERFRBERAMEA M E ;B3 AR Kirs
WSl MAP, 347E 0.30.,60.90 #1 120 min BF{EIEFH .
1.2.4 MHRE 40 THREG MBEHBEF(T,) .
FESAMBHEREE 10 min(T,) FiHim 54&M0E
7rJ5 60 min(T,) A Beah bkl B3l bk A . 48 3%
MLEE M THBE 48 A - 15 AL B 20 BE 1L 35 B8 ) [F] ( activated
partial thromboplastin time, APTT ) | 5 Il & & 8¢ [&]
( prothrombin time, PT )., & 4t & B J& ( fibrinogen,
Fib) ; ¥ 1fl 38 4 5 12 {X ( thromboelastograph , TEG ;5000
%I, Haemoscop Corp, USA) {ll & & K B [E] ( reaction
time,R) . [l &3 72 W%, ¢ 1 B 1] ( coagulation time ,K) |
o AU E & K (maximum amplitude ,MA)

1.3 Ziits#4b3  BIA SPSS 13.0 P HETHITF
. HERERMA >+ 2R, AN HKBRARR
RIr 200, AR HBRA SNK 3%, P <0.05 £&
EZRBARITEE L

2 5 R

2.1 ZHFXRWEAEBRFRHLE =4XaW
ARRE HNEXREAAELE, ZREYTRITF
BEYX(P>0.05)(F1),

1 SHERRNEFEBIRBEB(+s, n=6)

Tab 1 Basic physiological characteristics of three groups of rabbits

(xts, n=6)

FRBEZS I & (mg)
BFAJR (mg) FEEE (mg)
0.1:0.0  29.8:0.4

AR EFRE(kg) IR (mL)

55.31.9
56.2+1.0

H#H 2.00£0.1
GH 2.01£0.1
RLA 1.93x7.5

0.1£0.0 30.2x1.0

54.5+1.5 0.1£0.0 29.3x0.8

2.2 =#HZx%&0ESEMIIGER TEG 157 LK
2.2.1 T,iEE 7 T,mE A, =HK RS TSI
EBhRERERHIRITFEL(P>0.05)(F%2),
222 THTHER 5 THMELMHENK,HAE
T,.T,HEARSRELERSEEETH(P <
0.05);G HEE T, .T,Bf A X Fib.a A MA HEHE T
FEER45/N(P <0.05) ;RL 4H7E T, B [A] & « AF MA
BEHE/N(P<0.05), M T, HELMHL HHAET,
B R B TEG B Mg in A B E L (P <0.05);
G AT T,BE R o AHAEHEA(P<0.05);RL AT
TS KHABERK ,a AEEH/NP<0.05), 5§
H4AMW,G A RLAR APTT f1 R ZR ¥ HF 5T
FEEN(P<0.05), FET,HEA,GHM KHEUK
RLAMa A MA S HAHKRERHERITFEX
(P<0.05), 7 T,B}E] A& ,G 4% RL 4 o AAF1 MA
SEHAURERYFERITFEX (P <0.05) ;1M RL
A aAMMAS GHRER, ZREARITFEX
(P<0.05)(%2),
2.3 =4xHARBAEFREMEME R

5CHAMRLALMK HARGAFHNEEL,
RMEBELZ, ZRYASRHTEEX (P <0.05)
(%&3),
2.4 =HizxAFFH M B A& ERE MAP 3k

JiF i 5 4 o =0 B D, H 46 MAP 2T B
A HBEMRMTCHARNRLA, ZREHZHFE X
(P<0.05)(F4),
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2 ZHRET,.T,.T,HESENIIHEN TEG HiFkk B (2 £s, n=6)
Tab 2 Coagulation function and TEG measurements of three groups of rabbits at T, T, and T, time points (x +s, n=6)

| L-Juikny- Eicg TEG 4%
APTT(s) PT(s) Fib(g/L) R (min) K(min) o fi (&) MA (mm)
H#H
T, 23.5+1.6 8.4+0.9 2.2+0.3 18.8 1.9 5.5+0.8 41.5+8.8 70.1+3.3
T, 51.6 +16.9% 9.6 +0.5% 1.2+0.2% 32.0+6.8% 7.5£1.7% 26.4 +6.99 43.322.20
T, 43.6 £7.270 10.5 £1.0% 1.1+0.19 50.8+6.292 19513 90®@ 11.1£2.902 20.0 +3.80@
GH
T, 23.8%1.1 8.2+0.8 2.4+0.7 20.2£3.6 7.4+3.4 33.6 8.7 65.7 £2.7
T, 31.0 £9.8% 10.3 2.9 1.2 £0.59 26.9+7.7 12.3 £6.3% 19.8 +7.47 42.0 £7.87
T, 24.8 +4.6% 11.3 4.9 1.4 +£0.79 22.6 +3.7% 10.3 £5.3 26.2 +9.502@® 48.6 +4.909@
RL #
T, 23.2+1.8 7.9+0.2 2.8+0.9 17.6 £1.9 7.0%1.0 36.4+4.8 69.3 £4.2
T, 24.1£3.49 8.2+0.4 2.2+0.79 19.4 £5.6% 5.9+1.8 38.6+11.1% 62.6 £7.4%
T, 22.5+1.8% 8.5+0.7 2.5+0.6%9 22.0+6.29%  11.0+4.79 20.9+9.3028@ g3 3 +6.83000@

Op<0.05 SHA T, AL KE; ®P<0.05 SHA T, MAAKE; ®P<0.05 5 HAR—HEARE; ®P<0.05 5 ¢ AR—K E A LT

£3 CZHFREAGEFHAMEODBER (25, n=6)
Tab 3 Time of survival and volumes of blood loss in three groups of
rabbits (2 +s5, n=6)

“5 A7 A A (min) 1l & (mL)
H#4 93.3 7.5 84.3:5.3

c4a >120@ 60.9 +4.09
RL 4 >120@ 56.9+5.29

®p<0.05 5 HAKS

x4 FHOAGDEKHE=HXEH MAP b8 (25, n=6)
Tab 4 MAP of three groups of rabbits during autologous blood
transfusion after hepatic hemorrhage (x +s, n =6)
Eit 0 min
H#H 66.0+1.7 53.0+5.0 36.8%5.8 15.3x10.0 0

G#H 64.7+3.1 72.8+4.40 80.212.27 80.7 +3.10 83.0 £2.97
RL# 61.0x1.1 70.7+4.90 77.813.57 84.8 +1.00 87.8 +1.77

®p<0.05 5 HAKS
3 W it

SANBHRBEEMBEONFANSETFEE L/
R, DL AR I 5 B R s R AR P E R AR
eI TR RE AL, 3F 7T 7 ) i )5 [ B B0 B ki,
BT 2% 200 A0 B A 2% 5 32 ALK SR I e 324 B
B SRT, B AR I 5% 2 ¥ A & R SRR Ak A7
ERMBRHE, AHBERENGRREMARBAET
REEMINEE, AT — B EHBERBUE",

ABIRER, SHBEATHEMEM L, EEA @
B B, R L EETER 130/0.4 (Y Fib JE Rt [ B
FE , I BEE BE AN 3R BE B 3 55 , T B APTT A1 PT 35
BEER, BAHEENREZ D 2mmE, G W5t

BHENERE, BCERER 130/0.4 44 FAIaEED
BH B i /) 3R B8 3 5 ( glucoprotein [Ib/Ma, GP 11 b/
Ma)Zk 5EEL S, 56 GPIb/Ma KA HEIAER
b, S8/ MRIEREZmE Y ;B —NETRERZ
EIEH 130/0.4 5 FUI/vWF E 58480, 85
ZEASREANEMEBFR, AEm T IEFK
REmER" & vWF g3 REa"  #En ez
AW, HmfE BEmFHENHER R, KNI
HETHE,XARESEZRRITA X, EELFHM
A ,H A H B MAP <60 mmHg 5L, T4
EHE RN SEZEER 130/0.4 Fet&E, B b
BRIVAANESFMBERER R4E KW ML, HEE
ZHETER 130/0. 4 SiE— B IMEEMLF 5 , t ot B
K EAEMLEARREBE TEG 1845 ; 5% AE M Hn &)
EXANBHBEREER, X—FEYURES 54Mm
MRERX, H— 7 E— 24 R4 308w
ARG LS B4 BB M 98 Am BT S m , {ELAD AT DAAE
TEG &R #4H ., BFAEARE,TEG x5 %M
BEMERNERFAATE, RAD BT L2 6E
FRIAS [R) 75 1D B B 1L B9 A [/ B B, AT . GE B TEG &
BESR, XUERAMRBITNSERRE . ZHTEAR
B E 1 R O 9 SR

CHESANBRBEL SEMEML, FETA
ETHEEREMEEEREZES ,Fb AERKEHE
k. XEBTHKREAEEEREQDS S, BRT
m¥EFFEEEEANSEY MEBNBRSG %%
BREOGaRMAMGEED LR EGTRES, BR
T &% , AT Fib 8,2 W T MEHRK
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EESRE", EAKLERE, BOEFES%
EMBEHERILE, BEER, ERRABVIRES
7 ML Y 4 RV (B i T A i AL Ak A B
e

DAERBR R0, RERTHESELBH
BN SEHENBERS, HUAHAX AR
HEE TR R BB I R S5E AR
BERTREHH. EAZEY,RL AESAF MBH
BREEMELE, FTEMERE LR ERL,H
KEFE .« AR RAGKRESEOBRERE
RSN ESE. BHnEARERE, AAknERKNE
HREEFMBRBERAMEL,TEC K K EHBIREK,
o AHEBER/N U5 AROLREEFETE, &I
i, EZR R AR E NGRS EZHEH
B {5 L ¥ B % R R BB R AR AR AL, 51 R L 8 i B T 9k
BEB AT YL BE R S M BE L R S K9 P45, = 3L
BRI SR E R

& BT 8 AL BE I Th BE A TEG 1845 89 7
B, RATIA 22 2 2 T B 130/0. 4 X EE il B 0 ) 15
BB M R E, X 5X%F H AR
M5 MAP HZ&BH A FEXTHERNAZEY G, &
BWERE B, 3R X 5 2 ZE P ¥ 130/0. 4 H5HEH
B, AT R EE R F RG] ZRA LRI RIE,
F—JrE N F R E B E MR EFARE
BANBAANDEBERS, SEFRRECE
JERY 130/0. 4 PE47 %5 72 I 3 7% B T K3 O Y v BE R
A, B )G TR K LA R A R R

B, N B BE I 7 3 A G A A 2 Y B S Y A
TRE-MNEZRESE . ZHETEHRKEE KB
R, HFMEHRIE, B 4% 0 E 75l 44k 5 i
TREM R TR R R AR & RE B R4 5 b4 R
MEHLEFENAR, BT RARKEARR. &
RIS , BAZBEHELRENSHER,H
W% 2 VR BRI T B B A, R o I VR R
W IAFRBEEESENRBERRETEERN
i 9 75 B

SE UK :

[ 1 ] Mittermayr M, Streif W, Haas T, et al. Effects of colloid and erys-

M Tt

on endog activation of fibrinolysis and resist-
ance of polymerized fibrin to recombinant tissue plasminogen activa-

tor added ex zivo[ J]. Br J Anaesth, 2008, 100(3) ; 307 -314.
[ 2 ] Kheriabadi BS, Crissey JM, Deguzman R, et al. Effects of synthetic

lloid itation on inducing dilutional coagulopa-
thy and increasing hemorrhage in rabbits[ J]. Trauma, 2008, 64
(5): 1218 -1229.

[ 3] Van der Linden P, Ickx BE. The effects of colloid solutions on he-
mostasis[ J]. Can J Anaesth, 2006, 53 (6 Suppl) ; S30 - 39.

[4] \BEE, BRE, THEF, F. BZEER 130/0.4 FKIAEHE
EnERBEMELIEHOZMI]. PERRFERE, 2008, 28
(4): 421 -423.

[ 5 ] Mittermayr M, Streif W, Haas T, et al. Hemostatic changes after
crystalloid or colloid fluid administration during major orthopedic
surgery; the role of fibrinogen administration[ J]. Anesth Analg,
2007, 105(4) ; 905 - 917.

[ 6 ] Kozek-Langenecker SA. Effects of hydroxyethyl starch solutions on
h is[J]. Anesthesiology, 2005, 103(3) : 654 — 660.

[ 7 ] Cabrales P, Tsai AG, Intaglietta M. Resuscitation from hemorthagic
shock with hydroxyethyl starch and coagulation changes[J]. Shock,
2007, 28(4) : 461 —467.

[ 8 ] Sibylle A, Kozek-Langenecker. Effects of hydroxyethyl starch solu-

iology, 2005, 103 (3): 654 -

tions on h is[J]. Anesth
660.

[ 9 ] Kheriabadi BS, Crissey JM, Deguzman R, et al. Effects of synthetic

lloid itation on inducing dilutional coagulopa-

thy and increasing hemorrhage in rabbits[ J]. J Trauma, 2008 , 64
(5): 1218 — 1228 ; discussion 1228 — 1229.

[10] Li LY, Xu X. Effect of acute progressive normovolemic hemodilution
with lactated Ringer’s, gelatin and hydroxyethyl starch on coagula-
tion and survival rate in rabbits[ J]. Beijing Da Xue Xue Bao,
2008 , 40(3) : 292 - 300.

[11] Van der Linden P, Ickx BE. The effects of colloid solutions on
hemostasis[ J]. Can J Anaesth, 2006, 53(6 Suppl) : S30 - $39.

[12] Ruttmann TG, James MF, Finlayson J. Effects on coagulation of
intravenous crystalloid or colloid in patients undergoing peripheral
vascular surgery[ J]. Br J Anaesth, 2002, 89(2) ; 226 —230.

%5 H 83 : 2010-04-13 FNHEE: AHRR



	1125.pdf
	1126.pdf
	1127.pdf
	1128.pdf

