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_ Effects of acute hypervolemic hemodilution with hydroxyethyl starch 130/0. 4 on the lung in a rabbit model of
sepsis LU Wei-hua, JIN Xiao-ju, LU Mei-jing. Department of Anesthesiology, Yijishan Hospital,
Wannan Medical College, Wuhu 241001, Anhui, China

[ Abstract] Objective To investigate the effects of acute hypervolemic hemodilution (AHH) with
hydroxyethyl starch (HES) 130/0. 4 on the lung in a rabbit model of sepsis and their possible mechanism.
Methods Thirty healthy New Zealand rabbits were randomly divided into three groups (n=10 each): group
sham operation (C), group sepsis model (E) and group AHH. Sepsis model was reproduced with modified
colon ascendens stent peritonitis (CASP). In group C laparotomy was done but without puncturing the
colon. At 4 hours after CASP, AHH was carried out intravenous infusion of 6% HES 130/0. 4 20 ml/kg at
20 ml/min., Lactated Ringer solution was infused at 10 ml » kg™ * h™! in all three groups during the
experiment. The animals breathed spontaneously during the experiment. A catheter was introduced into the
right carotid artery for blood sampling, and it was connected to a pressure transducer for continuous mean
arterial pressure (MAP) and heart rate (HR) monitoring. At 4 hours and 8 hours after CASP, a median
abdominal incision was made and photographic documentation of abdominal situs was made. At the same time
arterial blood samples were drawn at 4 hours and 8 hours after CASP for blood gas analysis and determination
of hemoglobin (Hb) and hematocrit (Hct). The plasma component was separated and tumor necrosis factor-a
(TNF-a) was measured. Respiratory rate and urinary output were record. The rabbits were sacrificed at
8 hours after CASP. The right lungs were immediately removed for determination of total protein
concentration in broncho-alveolar lavage fluid (BALF). The wet/dry (W/D) lung weight rate were
calculated. The sections of lung were stained with hematoxylin and eosin for light microscopic examination
and the injury score was recorded. Results (@OMAP declined gradually and HR tended to accelerate during
the course of the experiment in group E, but no significant differences were found in both group C and group
AHH. @ After AHH, the Hb and Hct decreased by 20% in group AHH. In group E, arterial oxygen
saturation (SaQ;), arterial partial pressure of oxygen (Pa0,), arterial partial pressure of carbon dioxide
(PaCO;) and pH decreased significantly at 8 hours after CASP compared with group C (all P<0.05).
@ TNF-a concentration in plasma was higher in group E and group AHH than in group C at 4 hours after
CASP (both P<C0.05). At 8 hours TNF-a concentration was increased in group E compared with group C
(P<0. 05), but there was no significant difference between group C and group AHH. @In group E, score of
morphological changes in lung was significantly increased compared with group AHH (6.9+1.4 vs. 11.2%+
1.7, P<0.05). Conclusion AHH with HES 130/0. 4 can protect the lungs from sepsis. Inhibition of
proinflammatory cytokines may be involved in the mechanism.

IKey words] hydroxyethyl starch; hemodilution; sepsis; lung; tumor necrosis factor-a



144 - PEAEERSYEY 20094 3 A% 21 %% 34 Chin Crit Care Med,March 2009, Vol. 21,No. 3

o 7 5 31 & 28 T BB MR AR 45 A AE (MODS) & 4t
PEEEPREGCICORERTMAFRELEN
FERERZ—. RPEHmEREK%E MODS HEE
FERZ—U, 2E AR nEHREAHD/ER—F
mMBRP TS AP ARR R RRITHERR
BB 6 LR 4F 5% ZE KR (HES 130/0. 4)
EABNAERREAMMBRBRERGE, MEEER_RE
BEERBER . AEBRENBE MBARBSHAE
HTH  BLERENFHNBERSBAKBEM
THEH N EEEHE M, #TEREFAUERFML
FNEADEROCHMBITRSELEH KN, EE
H—REFHAAEES. Wit AHH BB EHERE
PUABF DI B R R AN EE, BT FAES A
B pEdE AR EREAEL BN YR
, W22 f HES 130/0. 4 347 AHH Xt e 3 58 S i
W H B0, V4 AHH Bl TR EM RS MM
#, 2 B % MODS £ it 10 B B Eis AR 45
1 #RS5H%

1.1 Y HSERG K AAE 2~3 ke WEEH
2430 A, BERAR HEEFRLSIYEHA S
Lot HBHENBFERES EEH BFEARL.
WITH, BA 10 1, BRAEHHESIREBER
(CASPYF BB Bl & M iE A R FARAMR
BREAEBEXAR. RE4hBZEKEA 24G &
G EERRAE. FIREKZ G0 mg/kg) HKEBER,
AL kEE . BT A% T HES 130/0.4 (48
BRAELFFHELGERAA, #5.TL7319)
20 ml/kg (20 ml/min)4F AHH,3 R B H#HFE L
AT 10ml e kg™ «h™', TARSF 4 h ELEEW
P kE MAP) LB HR) PR SRR RE . R
JE4 b8 hFF LB R BL

1.2 HFERESLHE . FARE 4 h.8 h BUSF KL
2 ml, eI LS, H A B0 B3, - 70 CR
. RE 8 h BRSSP BAE Eitfe i, 75 BZE
THiATHEFBEARBEE, AR Uk,
FAE-FORE, CETUENHALREEEL,
B il 35 458 B B U B (BALF) B0 B B 7 K
- 70 CHR%.

1.2.1 MmEMEREEF-o(TNF-OFERN R
g B £ 4 R B 3 (ELISA) .

DOI:10. 3760/cma. j. issn. 1003 - 0603, 2009. 03. 005
HEEWH  ZWEHE A RPEHRIE (KJ2008B323)

Y& 507:241001 TROEW , bt g B 22 B bR RTLLL B Be e BB
Email ; lwh683@sohu. com

1.2.2 SHEALEKEHME . RELFRE W
TFEDO),UW/D ERBEARAETKE.

1.2.3 A BALF REAKFRHN: %556
Z N BALF BB AKE.

1.2.4 FiASUR B WA - I0EE Bl (8] R Ak B Bl o
KB 4 4R LB 0 B L B A TR R R
Tk, WEBEHL.B.$.EHHCH 0.1.2.3 4,
HEELS MR HANREESETERIN.
1.2.5 JL 40 H A (Het) & I 20 7% &5 (Hb) B 3l
AHHRERARE 8 h il Het X Hb 5 &.

1.3 i34 3 R A SPSS 10. 0 Ziit 8k #8474+
W BREMRASRLRES @L)ERR AR K
BRABHEETEZSN, H A B R AR R
t BN EE N BBE N ESH,P<0.05 K%
REGHEENL.

2 & R .

2.1 —BERLR - ERAFHYRE 4h BIARE
AR—WFR 2R JEXFR,EHWD,8 h if i B
B Y R B A, B A R B US B RF IR HR
MR ETHR LCREELREER. WIrARE
FARAAZ YR MEFR.RETFE.

2.2 mMFEZHAFEELE D RF4h i 3AZY
MAP.HR 2R EE T EEEBAAR)E 4~8h
MAP % 8 F K&, HR B & R, 6.7.8 h Bf MAP,
HR 54 hE B ERHH HIH ¥ 8 X (P #<0.05);
WITEMBEFRA MAP B V-5, S B A LB
EZREGEH¥EX.

—a—ih7T 4l
60 —e— 2

110

=3
=)

N3
=3

MAP{mm Hg)
s &

3 3
K Je it il (h)

el IS E Y

20 TAEITA
N —o— R4l
5200
N
g 150
o
& 160

140}

1205 - - — s

A S E(h)

544 4 h HH,P<0.05
B 1 3P ERER MAP f1 HR Z4LH



FREERANEY 200953 A% 21 %P 34 Chin Crit Care Med, March 2009, Vol. 21,No- 3

* 145

2.3 BREHANHLE .- ERARE8h NFEOF
SHREKEBERNEY, R RS RMEERE,
TR, B BN EBERREERRSE, BE
32 ™ T 70 K B » S PR I L 3R AT LB B AN
nA. BB EY KRE LB KL, KE
BN FALBREKBITASIYLARER
BER AL, S MEHE R E R E . BFRAKRR
HEHE,

2.4 JHThEE LM GE1~2):RE4¢h,34 M
ERAMERERHIET¥2EX. A5 8h,HEA
Bl Bk 1 E A A (Sa0,) . 3 Bk it & 4 FE (PaO,) . 3
Bk i, = & 4k Bk 43 FE (PaCO,) .pH BB F REH
BT P H<0.05);RITAEHEFN DL ER THE
RAP H<0.05), B5BRFARAARBEERHEL
H¥E Y., 34H BALF R EASEEMARFK
BExREGIHEREX.

2.5 Hb,Het ZF{L B8 (3 2) . Hb Het ERI{E
BRERLEHFE L. WITAHRE Hb Het T
M1 20%.

2.6 REMBRETFHEMGE).RG4h,EEH
FIRITH TNF-« HEBRFARAAR (P $5<0.05).
RJE 8 h, R H TNF-« AR, MGTHSBRTF
RAKEEREEITEEX.

2.7 MASHEEEAKARETE 2) HE A
B4 i B T, B A BE B IR R v A PR L A
KB S0 AE 4 LB IS , 1R O B B B T L 8
T4 i U R 2B PR R T, B L 9 T BT B » /D I
o IR 5 4 T R, « 3 ¥ 4 B 55 4 R T, 20 A A )
SR K B o B 0 R 40 A B TR L VRO PR 4
RESH . FHEENTEREEAVBEE BFA

HENFEEMALES  WALESEHTE, MR
X8 W, B e TR PR JE /K M AR A BE ARV ROIRYT
AR EEIEA (L. 241, )4, (6. 9 1. )43 )%
BFEARACQ. 815041 H, HIGIT HIK FHER
24 (P $#<<0.05),
3 it i
MeBERENEEIHRAEZ B IWHIER
T, REHT TNF-o, B4E RN -6 (IL-6),IL-1
%7 MODS H Al R {2 #E1E A . H AT A N BB R
HESYHEESBK“SIRE”, CASP BRI
R SR 18 4 T R AR RO PR R, B ) B o B A
il 6y & 5 R B A0 4 B R AE LR 45 A E (SIRS), T H
T 45 #1 2 FL AR A58 R (T RE B2 100 B8 B B b B9 TR R 3
B, RS R 3Y SIRS W—BARAE, A
FRAEREBE . PaCO, XA M X3
HEFLEAAT B S, WEIRRERERE
B . BUEAKER PaO, 24k, 54 PaCO, 34k
T8 T b P W R 2 R B AR SRR R L, R BF R
# PaCO, & PaO, XAk 4 SIRS i1 W i3 i , 3+ A ok
HIW IR G R BB E. 550 ME TNF-o fER K
EENSRTREEMIRENR, KSEMNEL
IREI4E K SIRS B WibR I — N E 1R .
AR, REHY AN B E NS RIE
B F . i 40 45 B 2 03 LA R if FEF B VHR R,
MPRERMN, SR ERRE, SR UKXBFFE
SEZHBEN FHEREERRSEE -5
BREBRFABMEERA. A 8hat, T HA& M
SRR BRI W H R §KE K BALF
BESYBREREAIT¥E L. A HES 130/0. 4 17
AHH G Y & W8 45 A B B & , L 1 AIHES

%1 34HYREMSHEFELG LR (zLs,n=10)

Sa0; PaQ,(mm Hg)

PaCO;(mm Hg) pH &

#H

4h 8h 4h 8h

4h 8h 4h 8h
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