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=Abstract=
10% Pentastarch Versus 5% Albumin Solution for
Volume Expansion Following Cardiopulmonary Bypass in
Patients Undergoing Open Heart Surgery

Byung-Chul Chang, M.D.* Kyung Jong Yoo, M.D.* Jae Hee Park, M.D.*, Si Ho Kim, M.D.*,
Yong Woo Hong, M.D.**, Shin Ok Koh, M.D.**, Meyun Shick Kang, M.D.*, Bum Koo Cho, M.D.*

Pentastarch is a hydroxyethyl starch similar to hetastarch, but lower average molecular weight and
fewer hydroxyethyl groups which result in enhanced enzymatic hydrolysis and faster renal elimination.
This report was performed to compare the clinical efficacy and safety of 10% pentastarch (Pentaspan ®
group I) for plasma volume expansion after open heart surgery with that of 5% albumin
(Plasmanate®, group II). There were no statistically significant differences between the group I(n=18)
and group II{n=19) in the preoperative parameters (age, sex, body weight) and operative parameters
(bypass time, aorta cross clamping time). During the first 24 hours after arrival of the patient in the
surgical intensive care unit, colloid solution (500~ 1000 ml) was infused to maintain left atrial pressure
of more than 8 mmHg, or cardiac index of 2.0 L/min/M? of more.

In resuits, there were 3 complications of hypotension immediately after infusion of 5% albumin
solution and 2 among the 3 patients were excluded for the study. However there was no complication
after infusion of 10 % pentastarch solution. Hemodynamic responses to infusion was similar for both
groups, although in group I a greater increase in both left atrial pressure (mean 1.8 versus 0.7mmHg,
p < 0.05) and right atrial pressure (mean 2.2 versus 1.7mmHg, p < 0.05) was observed during infusion
of the first 500 ml. There were no significant differences in any of the measured respiratory parameters
(PaOz, intrapulmonary shunt, and effective lung compliance). Homodilution with colloid significantly
reduced hemoglobin(mean 1.2 versus 0.8 gm/dl), and serum protein and albumin level (total protein;
48 £0.5 versus 5.2 = 0.5gm/dl, p<0.05:albumin:3.2 + 0.4 versus 3.6 = 0.6 gm/dl, p < 0.05) by 6:
00 AM on 1 day postoperatively, however there were no significant cifferences on 7 day
postoperatively. The mean serum colloid osmotic pressure and osmolarity was similar in both group.
There were no abnormal findings of liver function and kidney function in all the patients. There were
no significant between-group differences in bleeding time, platelets, prothrombin time, activated
partial thromboplastin time and amount of chest tube output measured on Ist and 7th postoperative
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day. These findings demonstrated that 10% pentastarch is more effective and safe for plasma volume
expension than 5% albumin solution with no adverse effects on coagulation. Also 10 % pentastarch is
less expensive than 5% albumin and it would appeare to be a reasonable first choice for plasma

volume expansion.

(Korean J Thoracic Cardiovas Surg 1994;27:177-86)
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NAFEFol = A Edl o2 3= dFods
o) W3} Sol ula} Ao FFel W3y} dojuin] 229
K-Zo] ubAgir}. A dto] Frbe FEAFHEHE o
Al RGeS AL E B AR 2 Vs R
£ 3838 FAslol FeF SR 23] 3 HE 54l
. WA eEdF 38 A7 2ohe RS 138 /25
7] $18}e] AlwpEek 5 d5E 74| (monitoring)3HH A
8 2 (fluid therapy)s slAlE =), o]« 713 F23%
710) Aol 2k7)19 i Al o] %k7] 88 (ventricular end-
diastolic volume)-& %3] %&7}A]A Starling 34 (Star-
ling’s curve)e] o]l Al FA (ventricular filling
pressure) > 2 Fojeo| AutEFS FAEe Aoletw ¥
T Slch

Al Z219H-E F7HA 71 8-S F7H1717] #15
o] AF8-5] & colloid A A 2+ 4, A¥, g2 d¥vl
Zo A9} 1960 A o] F AL4-El AEalFe]
EzHlow molecular weight dextran)¥} hetastarch(Hespan®
o) glon], 1980 dtH ©]% dextran #} hetastarch 2] &}
wzs 7427171 gl AZE HEE 10% pentastarch
(Pentaspan®7} e}, 19] AlAZzIH-S F71A]7]7]
2)3}o] crystalloid 4 & @o] Ap-&38}32 9l 21} crystalloid
A2 FalF A7 o]l 80 % olAte] HihellA &
el = o g wjAdE ] wEel AATEF A
AltEes 271A7]7] 98 AREElr)E 2 A A Eabo)

HI7HA feivetd e AdTEF oI FEHE 5
7HA17171 1A EE NS Bol AH8sle] shed, A¢
ol metHE 5% GNULA-E ALt godt, FF3
o (homologous blood) AF8-of] W& 7ted 59 ¥ Sl
o8 FEHAL sl A4A doses Aol
ot 19803 FubE] 48 Gatw o -2 vhetel
Ax FA3 FH3 e FHAE HYAFYFFT (acquired

immunodeficiency syndrome, v AIDS)2] #d2 5%
Yol Ah-gafol] ue 3to] S74E 5 gl7) W el ” 7bEshd
FEYHA g Ag3lA] dose Adelrh webA o]zt
FEYY S-S Fola Al AHEE 5 QU= colloid 8-
2 8E 5% dFulgdo] girh GFuEAL Ao ¥
A& A=l 7] dlfol FoIF e sAdel gt
grol vlwd ulxte], £o4F MEgte] wAE F U= A
zHgh o] Barso gleht .

1980 d i o) 7] wt=l pentastarch &= 37 A A G A
aro] chdal Fof3-a oo} A Fk Aol 3=
A ¢ hetastarch o] B3-& BAg 25 AEA}FS]
hydroxyethyl starch 2 AW #-3]& 57} w20 hetastarch
o ul&l) B-Afeko] A1, 23] 10% 2 Fx7}t =71 W&
of Feke FIFAT)7]eE S F4F ALR By
o] oJt}'”. E3] pentastarch #AH5W-3 =2 24% F
AA PR A E AFE ] 5% GFF FAZ L3}
7} 9l Aoz B3 E %29 pentastarch AHg-ol] w2 3
WEe 7 gl AeE Buse] ™ AT Fujdde
Ao} e s S 2 Fol AHEE I Qv

MRS FHE Fulel £ 10% pentastarch-§-<f
(Pentaspan®o] - tel] p]x]i= A9} Y SRo]=
AFE ok (colloid osmotic pressure)e] W3}, 775 = A17]
%, 18] HH -G o Aelfol] v]xi= A S dolr a1z}

£ Al 3ttt
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A ot ®-ul £-o Plasmanate® =41 xP)3} A 27 (10 % pen-
tastarch (Pentaspan® A YdeFE)e] FFo g EiFslgrt
WSS A JAnR F WY, o) A oA, &
FEFH XA #9, 12-1lead AAE F A7 5E 725
FEA A, AR 2 da g el g 7 Akske] 7153k

£

FEA v F 8 F 5N AMEE At TS
QA&qpalstel EAY 241 Weho] ARG B2ol= 4T
3} (colloid osmotic pressure), ¥ B2 x4l (fibrinogen) &4
Al El g o] g Bate] Atk AR Y-S F3td
triple lumen Swan-Ganz 4 £A82 #2713 4bglsle]
HE5des AE sl e, AuERs dE
o) g-sto] 2 shsich

FE59 A3l NAFEE stgor olw A
B3E 9lste] waE A A (crystalloid) A1 A& A4S
st A F5EY $EE A7) HEke AF
A 7] Jel sl A A2 pgo] b BT $3)
A 8% stch -85 7A 2 283 heparin & F3}14]7]
7] $t3}e] protamine sulfate 3 activated coagulation time
°ﬂ e} A Fostgod, MATFEF A ’3:"

FAv ol T2 ¥ dasid XS

SFofstict. #aMde) s} st FRe] =5 S00ml
ol Fotolls FoidE £3-8 WHIAZA] wgked
TEF 1974 FEA] 49Tt

1) S0

Z2ol= AlAl= A3 A A (crystalloid) 3} 1:19) ¥]
£2  AAFglsledrt.  F9lAlol:  infusion  pump
(Terumo®, Japan)E Ap&-3te] AA |7 FAsHA| Foi=
X2 3t} Colloid 49 (plasmanate L} pentastarch)e] %
ode 73 $%7) 49 10% N2 351 Auts
2ol 20L/min/M? o] Fo]m A, Fate] ¥ F-3to] kA H

2 Fojalick. olu) Babel Aol 18 mmHgol
o] #7] =% shdrh TR0 =5 Ak 1000 ml7hA] o
3t A 22 35 colloid Fo1F 28 5 Y Fo)| LA H
= AFedE §HEE 71E3H o] Felle ERO|EE F
o3hA] eiskem A E3o) gl ATl TFAHE
olvt YE¥A T FFHAS THIE A dA 2= 3
Ak 22yt oA F8o| gl Aol ke YA
7} 9.0gm/d1 7} = NS FHIA] Y= A ¥
L2 3y 1ol M= T FEHE 5 T

2) =% WLHERE! (intrapulmonary shunt) 2! T EtAd

I

(pulmonary compliance) Z3A}
FEF ATARAL DA} JAH §7 BoFES

Y 5

2t ZJ712 2|8t 10 % Pentastarch 2} 5 % Albumin £242| H| pAL

100% & 71414 24358 A0 983 P4 E
& A3tz E7A &AL (effective pulmonary com-
pliance)& &4 3y}l A<+ (intrapulmonary shunt,
Qs/Q)-& (CcOx-Ca02)/(CcOr-CvDn)2] ¥4 A5 o] &-3}o]
A AFsted (o171 4] CcO:=end-pulmonary capillary oxy-
gen content, CaO2=systemic arterial oxygen content, ~1.&]
I CvOr=mixed venous oxygen content §J). Z Nl AbAF
23} ol £-FH8 AbA-z}o] (alveolar-arterial oxygen differ-
ence, A-aDO)= FFFA o) o} &Astgdct™ aela
A= H et -2 tidal volume/peak end-expiratory airway
pressure &} A o2 A Absled )Y,

3) ZALHHE

Azt 37 Tk colloid $94-& Fod35)7] FAa
15 FA el Aol Ha3F AAES 3l od, FARF
=5 1Y ¥ 76l Aol o HAES sk Col-
loid 7o F &frste] wis}, dY4, I, T4
7}2, colloid osmotic pressure plasma osmolarity 5 4
A2 Ao % 1Y 2474 HAsid e, 7
2 2718 913k 500ml 7} oA A FQ = AA] 22wk
Wog 30 %-Fo A sl 2]F, Al7]e 2 8
SAFAE FEF 143 5 T FHAbskacth

4) 15101 M2l = 2Rl

Fe3 Saget, FA 7o) e A, A A
Alpes Bty Aesste 33, A A £2e, 1)
Solv} A7) 5ol Aol 7} gl %% fluid over-load & 3§}
A& 7p5Ade] gl AR} Pentaspan® Fol 2
o] A& shsAle] ol A= AN A A
oJstsct =3 AFdide] Hdvste FeF ATt
10 gm/dl, #|wtE=8le] 30% °]3ll Al 54 F per-
ioperative myocardial infarction o] Sill“* 32}, FHA upgto]
18mmHg o]/4Fal A% A3 #al= st

5) 1710] EAHIA &M

AF-Folvt E2TFWAA e TefF FRo|=F
Foigh vl 24 A5 2FHIA S vlZe paired
student t-test & 3} 1, FEo]E 500ml Fo 32 A |
T3 A 239 vl A E =
c}.

o]

)

& ok
off, ofN
oM

un-paired student-t test & 3}¢3

AF Q27 ATFES R3] sk 739
Ade o seE A o2 A A8V PR AF
£ A £ e AFE, d & 5T AMRsls dio)st
A, A& 7EAY bS] 2 oA o9 =2
2] ~¥ 2 o] = (crystalloid) A A 59 33-& Hr}sir] 4
3lo] AWM +E5-2 £3sla, 25 W (within group)?) ol
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10% Pentastarch 5% Albumin Fojd FoiF

Preoperative Systolic pressure (mmHg)

Age(year) 4283 + 13.52 42.18 £ 11.26 Pentastarch 1351 £175 126.2 + 18.2
Body weight (Kg) 5481 + 10.43 55.00x 7.57 Albumin 125.7+22.1 127.1 £ 17.0
Predonation (unit) 1.86 + 0.69 200+ 0.63 Heart rate (/min)

Intraoperative Pentastarch 98.5+ 123 97.7 £ 18.0
ACC time (min) 77.78 £ 31.76 74.59 + 31.97 Albumin 97.7+18.8 104.7 = 14.2
Bypass time (min) 105.78 £ 3549 112.06+ 42.12 Systolic pulmonary artery pressure (mmHg)

Postoperative Pentastarch 239+ 6.3* 284+ 92
Total transfusion (ml) 1040.00 £+ 313.51 1023.53 + 352.72 Albumin 293+ 96 297+ 94

Autologous blood{ml)  906.67 +281.49  975.00 £ 352.72 Left atrial pressure (mmHg)
Chest tube output (ml) 637.22 +367.45 644.41 £ 346.77 Pentastarch 9.6+ 38 114+ 3.1
(until 6:00 AM, Ist postoperative day) Albumin 81+ 35 89+ 3.8°
ACC : aorta cross clamping Right atrial pressure (mmHg)
Pentastarch 17+ 3.2¢ 99+ 29
Albumin 58+ 3.2¢ 75+ 3.5©
Cardiac output (L/min)

& W52 unpaired t-test £ v]2akgleh. FLAR] (be- Pentastarch 43+ 13 57+ 19

tween group)®| 2FE-9] F]A] 72 Mann-Whitney 7% 2 Albumin 47+ 13 52+ 14

=10 gl oz Cardiac index (L/min/m?)

i;i?;lisgiir [ , Pentastarch 27+ 07° 36+ 13

= + £F0 A (mean + standard  devi- Albumin 31+ 09 34+ 09

ation)Z HA|5lg 2w pglo] 0.05 o|3lel A -$off EAA
frejAdo] sle A2 753l

2 =
s

"9k pentastarch FodFo] FoH 1351 +17.5
mmHg ol 4] Fo3F 126.2 + 18.2mmHg £ ¥ 3}3] 2 albu-
min  FoFo] 1257 +22.1mmHgelA  127.1 £17.0
mmHg 2 W3} .2, et pentastarch F-of 7o F
9 £ 98.5+1233]ell4 FoiF 97.7+18.03 =% W
3} T albumin Fo] & 97.7 + 18.8 3| oA T F 104.7
+ 14232 Frisgl o, o] $A3 foAde] ¢
Aow, FrAbolo & BAH fe) o] sl 2).

FHAIqH-e  pentastarch FoFo] FEA 9.6+ 3.8
mmHgllA] 11.4 +3.1mmHg 2 %7} ¢l 3, albumin 5
ofFo] 8.1 +3.5mmHgell 4] 8.9 + 3.8mmHg & F7}=| ]
pentastarch 5] Fo] albumin Fofol. v]s] EAH o2
FoJ 3’ &o] 7} gl sl e} (p < 0.05).

A)ut&A| 5= (cardiac index)+= pentastarch 5o o] F-of
A 2.7+ 0.7L/min/M2el| A 3.6 + 1.3L/min/M22.2 A
3] 7} 9 3L, albumin FoJF % 3.1 + 0.9 L/min/M2ei| 4
3.4+ 09L/min/M22 SAA o2 Sol5hA Zrbwglo}
(p <0.05), FTA ol BAH F-204-2 gl

* p < 0.05 within group, @ p < 0.05 between group

2. ZAUZHAL)| DR = 2

3 4 4 (hemoglobin)=  pentastarch Fojie] FoA
10.4+09gm/dlN A FoiF 92 +1.3gm/dIZ HF 12
gm/dl A% %1 32, albumin FF%E Fo44H 9.9 £ 0.9 gm/
dlel A 9.1 + 1.3gm/d1 2 HF 0.8gm/dl 57 ZF EA4
22 folA FAaE ot (p<0.05), FEIE A4
A fre o] el &F 7Yl pentastarch Fof-
o] 9.9 + 1.3 gm/dl, albumin ¥oJF°] 102+ 1.1gm/dl &
FolA Ael 9} visz3lA] S71= o). et E =8 (hematoc-
ri) e 4o} wpr}R]| 2 pentastarch FoJ o] Fo
31.3+33% A FoF 27.1+41% 2 AN,
albumin FoF% Fo4H 29.9+09% N4 27.5+3.3%
2 57 55 BAALZ foshl Zas=ddevd(p<o.
05), T2 o= BAA FolAde] gldeh TeF Tdd+=
pentastarch §-¢§ o} 29.9 + 4.3 %, albumin §<jg-e] 30.
8+3.4% 2 Fold Ael o} vistA F7) =t

Zgolx AF%3t(colloid osmotic pressure)2 A &) 43k
el 23.0 £3.0mmHg o] o, AT FH3] 7ha
=]o] pentastarch $ojHd] 17.9 = 1.8 mmHgE 745 ¢l
o} (p < 0.05). 22} pentastarch Fo F ol &= thA] 21.5 =
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Hemoglobin (g/dl)
Pentastarch 126+ 1.6 104+ 0.9 92+ 13 99+ 1.3
Albumin 129+ 13 99+ 09 9.1+ 1.3* 102+ 1.1
Hematocrit (%)
Pentastarch 383+ 6.0 313+ 0.9* 271 417 299+ 43
Albumin 388+ 4.1 299+ 09 275+ 3.3* 308+ 34
Na*(mM/L)
Pentastarch 1399+ 3.1 1397+ 4.3 1389+ 4.2 1376 £ 1.9
Albumin 138.7+ 44 139.2 + 4.2 138.1 £ 3.5 136.8 £ 4.1
K*(mM/L)
Pentastarch 4.1+ 0.5 *+ 0.5 39+ 0.5 41+ 0.5
Albumin 41+ 05 + 0.3 39+ 04 40+ 0.5
Colloid osmotic pressure (mmHg)
Pentastarch 23.0+ 3.0 179+ 1.8 21.5+ 27 -
Albumin 202+ 3.7* 153+ 2.6% 182+ 3.1 -
Osmorality (mOsm /L)
Pentastarch 2872+ 8.4 2904 +22.8 2911 £12.3 -
Albumin 290.0 £109 2966+ 84 289.7 £ 11.9 -

* p < 0.05 within group, ® p < 0.05 between group

27mmHg 2 Z7}5 9} (p < 0.05). Albumin 563 F-oj] 4
= Alewshde] 202 +3.7mmHg Qo) #9485
15.3 +2.6mmHg & v z}4= 9o} 18] 3 albumin %
o F-oll = thA] 18.2 + 3. 1mmHg & thA] 27}l 1 (p <
0.05), FAtelo] BAH 2 §-93 2to]7} Ythp<
0.05). 224} 3 A AL} (serum osmolarity)-& 3 2] 84
pentastarch o2}, albumin FofFo] z+7} 287.2 + 8.4
mOsm/L, 290.0 + 10.9mOsm/L 3, A 2]&%3 &5
o3d  290.4 +22.8mOsm/L, 296.6 + 8.4 mOsm/L ¢ o1,
GEFo]Fol| = 291.1 £ 12.3mOsm/L, 289.7 + 11.9
mOsm/L 2 A 2l z}e)7} glsdc}.

3. YF Lol 5}

Aol o] W3l pentastarch Fo] Foll A T3] Zh
ol 7.3 +0.6gm/dlel| Al Fo1F 48 +0.5gm/dl & 74
AR (p<0.05), AFUE Fod 4.5+ 0.4gm/dl o)A
322 04gm/dl2 FAA R folslA Fasdck(p<
0.05). 2&jv} FEF 7ol = ko] 6.8 + 0.6gm/dl &
F¥-7le] 3.9 +0.4gm/dl 2 thA] Z7k ek ub albu-
min Fo el 4= Fxdwlo] FoiA 6.9 +0.7gm/dl oA
52+ 0.6gm/dl2 <7t FAEQ(p<0.05), FHRIE
4.4 + 0.6 gm/dlell A 3.6 + 0.6gm/dl & 7459 2, pen-
tastarch F-ofgofl nla) A2 22 foaiA Edch(p<

0.05). Albumin FoJFAAME =% 79 A AT 24t
wlo] 6.8 £0.8gm/dl, dFulo] 4.1 +0.4gm/dl & c}A] =

7o e F 7o AR Syl v A3
FrAbelel FAH 22 o) Aol AT (R 4.
4. ZHH M |S0ll D)X= 2E

747150 &t pentastarch 2] 3 3F-& albumin 3} v] w3}
oJE A3} SGOT+ Fo4A 18.2+8.71U, 25.5+20.21U0
gdovt, Foif pEF 19 554+£17.3, 644+ 220U
7Zyzy F7FE 2 (p < 0.05), FTAleldl] EAIH R #
237t ztol= g9t SGPT: pentastarch Fo]Fo] <
A 15383104 3 1Y 13.8+ 691U & #H3}=
gl albumin FoF& T3 153+ 691U 26.1
+16.7IU & Z7}=5 ¢ pentastarch §-of 7ol u] s} A &
22 frol A S A g (p < 0. 05), T BF A A
ol &3}gict.

A715el vlxE g dolRy] sisle EAFE
BUN #} creatinine ¢ 35 323 A3} BUN-S pentas-
tarch §oj7o] 5 128 +48mg/dlolA 43 1d
9.8 +3.9mg/dl 2, albumin $J3¢] 15.4 + 3.9mg/d] 4|
A 11.4 £ 3.6mg/dl & W3le] FfAlololl BAH f2A4
o] ¢14dc}. Creatinine = pentastarch FoJo] <4 0.9
+0.2mg/dlolA $EF 1Y 0.9 +0.2mg/dl &, albumin
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Total bilirubin {mg/dl)

Pentastarch 09+ 0.2 09+ 03 09+ 04

Albumin 09+ 02 09+ 0.2 1.1+ 04
Total protein (g/dl)

Pentastarch 7.3+ 0.6* 8+ 0.5* 6.8+ 0.6

Albumin 69+ 0.7 52+ 0.6*¢ 6.8+ 0.8
Albumin (g/dl)

Pentastarch 45+ 04" 32+ 04 39+ 04

Albumin 44+ 0.6* 3.6+ 0.6*° 41+ 04
SGOT(IU/L)

Pentastarch 182+ 87* 554+17.3* 21.2+ 8.1

Albumin 25.5+£20.2* 64.1 +22.0* 234+ 75
SGPT(1U/L)

Pentastarch 153+ 83 13.8+ 69* 31.8£22.6

Albumin 153+ 69 26.1 £16.7° 279 +14.2
Blood urea nitrogen (mg/dl)

Pentastarch 128 + 4.8 98+ 3.9 109+ 59

Albumin 154+ 39 114+ 3.6 1.5+ 33
Creatinine (mg/dl)

Pentastarch 09+ 0.2 09+ 0.2 0.8+ 0.2

Albumin 09+ 02 09+ 0.2 08+ 0.2

* p < 0.05 within group, © p < 0.05 between group

EojFe] 0.9 + 0.2mg/dIo 4] 0.9 £ 0.2mg/dl & ¥}l F
TArolell BAA oAl gl FEF 7Y A
71 A8 BUN % creatinine & 25 A A} H 3o S8}o] 7¢
2 A7) 5ol o] S doTA] AUTHGEE 4.

5 £gat Y gHgol 0jx= B

FEF 1d 24 6:007H] FHE T3 A2 pen-
tastarch &l o] BT 637.2 + 367.5ml, albumin oI
o] W 644.4 + 346.8ml Z FTAbololl FEF ST
A o2 {207 2ol 7t Gt

FEF 199 AR gads,s A vste o
7+Aas9) o} pentastarch o3+ (85000/mm3)=} albumin
¥ (80000/mm?) Ate]ell BAIH o2 f-21F Apo]7t
oth 28] ==& bleeding time, partial thromboplastin
time ol £ 4% A6 B3] xpo]7} glgdom FF Aleldl e
EAIZ 0.2 {27 xfo] 7} GIATHE 5).

6. mH7|so 0xl= J&

Emy 21AERS 100% AbA FoX] pentastarch <
o] Fold 4832 + 113.7mmHgellA] FF 4525+
110.4mmHg 2 °¥7F 7+4% 9l 1, albumin FofFo] Fo

A 456.5 + 92.4mmHg ol A $o1F 432.5 + 99.4mmHg &
ZaE gl BAA foAde] gldi, FoAleldE ¥
Aoz Fo3t 2o|7}t gk T ol Absteba: 9
T FoJAF gl FfAlo]o] BAIFH 2 23 x|} o
A} 6).

o<t &t (intrapulmonary shunt, Qs/Qt)= pentastarch
Bo]fo] FoiH 94 +4.8% A FIF 105+38% =
ok FrkE ot BAIA foldS ot =37t albu-
min S 7% F44 10.7 £ 3.8% oA F4F 12,1 £ 4.1
% 2 o7 FrkE o ot A felAde] gl e, I
Atolol & FA| A o 2 {207 2t 7} gl Tt

#| e} 4] (pulmonary compliance)2 pentastarch 5o 7-¢]
2old 51.0 + 14.0ml/cmH:0 ol 4 FoIF 46.1 £ 7.5ml/
cmH:0 2 7t ZraFgdlov 543 fo42 s
albumin 56 & o33 44.4 + 10.4ml/cmH:0 o A -]
F 49.8 + 18.0ml/cmH:0 2 <7t ZrlEj gl ovt 5AH &
2)ido] glalod, FAloldl e AR f2g Ao
7} gl ek (3 6).

7. 2S00 ME HYWS

5% albumin (Plasmanate® FoJf 3ol 4] Tz 5 &
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&t 10 % Pentastarch 2} 5 % Albumin £949|

3
H

k!
|mH

ot

T3 Fe¥F1d TEF 749

Bleeding time (sec)

Pentastarch 159+ 99(7) 142 + 58(11) 113+ 2003)

Albumin 199 + 65(4) 131 £ 42(9) 147 £ 37(4)
Platelet (X 1,000/ul)

Pentastarch 197 = 64(18)* 85+ 33(18)* 315+ 94(17)

Albumin 190 + 52(16)* 80+ 25017 272 £ 113(17)
Fibrinogen (mg/d1)

Pentastarch 395 +107(14) 469 £ 135(15)* 998 +202(16)

Albumin 386 + 149(13) 449+ 99(11)* 961 +259(13)
PT(INR)

Pentastarch 1.5+ 0.8(18) 1.6 + 0.3(18) 22+ 1.0(17)

Albumin 1.3+ 0.2(16) 1.7+ 0.3(15) 2.0+ 0.8(16)
aPTT (sec)

Pentastarch 32+ 12(18) 30+ 5(18) 29+ 7(16)

Albumin 27+ 4(16) 31+ 5(15) 28+ 7(13)

PT : Prothrombin time,

* p < 0.05 within group, ( ) :number of patients

E6. mJ|soloxles g2
F4 F91¥

Qs/Qt(%)

Pentastarch 9.4+ 48(13) 105+ 3.8(13)

Albumin 10.7+ 3.8(11) 121+ 4.1(12)
Effective compliance (ml/cmH:0)

Pentastarch 51.0 + 14.0(18) 46.1x 7.5(18)

Albumin 44.4 £ 104(11) 49.8 + 18.0(11)
Pa0:(mmHg)

Pentastarch 483.2 £ 113.7(18) 452.5+110.4(18)

Albumin 456.5+ 92.4(17) 432.5+ 99.4(17)
PaCO: (mmHg)

Pentastarch 321+ 59(18) 342+ 7.1(18)

Albumin 322+ 59017 344+ 6.1(17)

Qs/Qt : intrapulmonary shunt, { ) : number of patients

ato] Zraske Ak ¢ Fo] HAskActh o] F 19
dxe XAz Tttt AAFYEEE s}
o AL FoAF g Ao 28 = A AEG LR Fo
£ Fusta A7t A A sttt 22v 10% pen-
tastarch 2 EoI% Aol A= g Zo] A3} = 9
o

] &

NasedF #a3eE stedl 7 88 AL A%

aPTT: Activated partial thromboplastin time

%S A3 Aolel & §= gl AlubEske] w3t
WX f9leg AR A} (pre-load), -3} (after-
load), A %9 (cardiac contractility)@} A1 utE<= (heart
rate) 5°] Urh ol AutEF vlX = F8F 2UEL
MAgEA] FAM R AR g FAuE 7] B2} (left atrial
cannula), Swan-Ganz %2}, S E2} 9 A} A4 9=}
o] FA3E so]A] AF& o] &3le] AutEafe] st v
e 8AES AHE A 5 S # oz edeH
2.2 olF 82159 A E WA AutEeks FIH4]
2 4 9l

MATred SFYFS F7H917] S8 558 9S
gt el geFdrl 343 Sk AARE
197030 o] F FF Yo FFol apde] Ao, FF
Yo abgol] B S 53] ko]t 198030 Fubi-
B §743] 4= ole FHA HAZY ST A}
371 o W pEF Yo s THYY oAl 9
Eo]u} Starch 59 colloid H| A & &o] A}g-sledgte}'~
9 1960 Aol AF4% 2Rz} d2E2(low molecular
weight dextran)2 FFHY THo| o} & P Fo] gl A
Aol slow, Ao g FoAA N9 dx5i-S
771 AP o2 A Fd ®el AMgs o,
el 28 AFE S/ FHLR AAFEA H
= &3] AH-E A Z3l)

2]} 6% hydroxyethyl starch ¢l hetastarch 4942 2
AN 32 2ATEF UFZUIE S8k A4 A
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s ,
Tl o] A& 2SR b= ks, B3 Ql oA
A2 P o} 3beekarte] oA ob bl
el HF7Hs FAA Ao HA] gro] ditmlgofe] of
Anigtel] =2] 7] wol MATEF FYajor &
8] AbgEo] grd a#vb hetastarchi= AU alpha
amylaseoll 213l polymer 7} 7}rEas= $x 8 A3}
=8l A}8-5l+= molar substitution ratio (M.S. ratio; 53
Z gFF-21 hydroxyethyl group $AFE9] )7} 0.7 2 o
¥ ¥°H, molecular weight 7} 50,000~ 70,000 daltons A}
o] 2 alpha amylase ol 2]} 7}pias]o] vl x| A7k
of vi-¢- Zo] 3y 2}gx)7ko] 24~36 X7 o2 WS 7

s Akl ol AAE A} QAo v A= ofedske kA
T g g b AAEE w o 1792 g
2 o] ol= Ao E HuEgr,

1980 At} o] hetastarch (Hespan®)7F JA}H o & wo] a}
SH 2 o, FH AWM A A= A 7ke] g g
Zo) ¢l& ME$ pentastarch A7} HT 7Nuts odc)
Pentastarch + M.S. #]&-°] 0.450]™ Mn=63,000 daltons.
Mw=264,000 & 2 =2}-4-A|7}o] 18~24 A7}, H4 917}7] 7}
252172 2 hetastrach ol u] 8] Ao 1 Ea] 9l A7H
o] wi-¢- &t F Aol & gl X|Zte] 96 A] 7k o)
W& hetastarch o] ®l &) w9 -3 doF FafA 2 o
z:] 9\1‘:}_10)'

1. BRs0) 0/x|E &

AletEake] Wl n)x)=
A9 ol 7 £3-S ZUHA 7
22 o] = (crystalloid) 3 AH-3l7] & 3l=|9k o] oo A
HFALF Ao U ol Etytolut A9 2 Yrr) uf ol
Y e AYo] FriElm Pl Hapo| HaE = WA
FEF Fdadoz = A3l W@t NAFEE P
W E3EE F7171917] 918k colloid £%-2 F2 4}
43l it} FZo] = (Colloid) &2 F3pH 3ol
2] EF&o]x=AME3t (colloid osmotic pressure)S Z7FA]A
e AN L PN Z BojEog Hecke] TRo|u
S E Fe]A"Ro|=of sl HFZolel| by B
obe}, A2 EBF A HE (tissue edema)S AR 7]
237} ol7l W Foll AAGEF colloid §9-8 Wo) AH&
sl glo}® ¥ Bl A3} Pentaspan®e 500ml F-oi 3
Plasmanate®)] ®]&) ZAlubgle] EAR o2 §ojald =
ZHE A AEATe §7 BFA F7hE FoA
2T A5 A oS 54% FRol= A Yot

i:3

o

o F-21 7]
1994;27:177-86

2t

Aok zeivt G T sto|v Alub-Erels Wbt ¢l
At ol FEFIH HFFo] AutE4E F7H]7)
I Hsto] "ol whF Alg A Fak Abe) 7} okl 7] wf
Foz A7+ 4 9lch 28y} Plasmanate® o] 3= 3 8 4|
A AEste] g Fol viehd A2 v § B4 Folok 3t
Atate 2 FAlE 7hAol & Fo3 o g Aztdr)
1970 ) ¢l Harrison 5 '®=} Bland 5 "ol 2]&] & A}
ul 8ol (plasma protein solution)S Fo§} th-S- A3 gto]
Eas ol 2 A Este] flgle] HAhul golo) gl so-
dium acetate 7} A 8ste] % Ygle g =23} Y wrak
prekallikrein activator activity @} #A|gl= 7log W I1E
Aet”. wheba Aokl gl Fqlxlo) 53] oo} 3t
AL FEEFEke] AL AR A= HAS] o $ A~
A Folshs® Wgstn ook ASe] B A
500ml & 4417kl HA Fqlsldedl® o] 7t 3y o)
TAE oUW AL Foiz shale] dFako] wig- A
I, Al E ke v 5% Adeel A AAIE fo] 5w
HA ot 7o AzbEo) weps Ay =,
Yqegol e A Ao A5 41 A § (erystal
loid solution)g- ™ =] FoJslodok slmd, Plasmanate®S %=
st = HA3] Fosl= Zlo] Foajzt Yziw
}.

2. Colloid osmotic pressure % AMSE 2t (osmolarity) O

OjX= d&

AAFEE 918te] A e3hs sk 249 Ad3A 71w
F31 Abgol ule} FRo] = At (colloid osmotic pres-
sure) w9 ZFAaE ), AW o] wol &2 ¥t} (English
T 1971). BATAN NAFEF F2o|sAbRgte] A
3] ZaE L A A= W) glele) 2y 22
o] = 500ml FoiF 20| cAbRglte - BE 4 9|7
A Aol 7h7be] FrlElE Ao Rol e FR
o|= Fo7} A EReol=AMTehS FUMI AL, AW
TS A7) S Fa3 &8 slele A4
t}. z2]v} Pentaspan®e} Plasmanate® rlolol = 3oz
AAFshell v] X = o gkl Aol Tt AALES] A9 )
A A A6l 20% albumin £ 100 ml & F7}5}7]
gt A7)%F AE v Fe] B )A4EA] Pentaspan®S-
EE3e A oA B3 O S-S sl |
gk uidjo] ¥ 42 9l & o2 AztHc)

Eg NAFTEAF FRo|E Folo ofZ Ho BFS
A R oot ] 9lste] T AbARSh sHuigte
I A3 & A A3 A A zPEe] Earept Y )
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F7A 2 REFH A AR S EFe] FF= Bo|A o
gttt =&k F2ol= oA - Fof Huideol, HekA
o] W&y} gl Ao e} pentastarch} albumin £
of B ujwz ghAE ML F gl FRo|=AAR
Ay Zr=

3. 3o 9! X chulofl O|X|= H&

F2ol= g8 S Folel A I £FYFF F
7k 3L FRolE 898 FA% o ML HutER
glo] Az} 7FastA "ok AAEY] A$ 420} 9.0
gm/dl o]3}el A-$ EFHY $H] AF o2 Aglr} o
F7 5} Pentaspan®]1} Plasmanate® 500 ml Foi 3 4 4
7} TF BE HF 08gm/dl At B8 F2oln
T3] ofzte] 8ol gle A Aadslof shUAR F
2ol 500ml FoF Y 4v} FaEE AL SHIAFH
o] Z7l=l7] o2 Azteict v ¥4 dfAd2
F2EE Abo| 7} glol A vy qkAEHA AHSE T o E
Eol=AA R A7t

Z2ol= Fqlo & 7H7)% ¢ AlV]se] WEE 43
g A & ARbe] Bmel? o] 275 % A7 Fele
ZAo7t gle Ao vehgt 22y $EF 1Y HAR
SGOT & MAFEF A4 Fo 3143, SGPT = A
A Arolg) o1} Plasmanate® £o3 ol 4] Pentaspan® Fo
ol vla) 7t A Vel ol = o Tt

AAFEF o] WstE A3 23 94| Lon-
don 599 B 119} 7o) MAFEAF chl g oF-ule] 3
A5 7hA=gleh. 28]} Plasmanate® 5o o) 4+ Pen-
taspan® F-oi el w)a] ¥y bz} dyale] FA 3] F7t
9o}, $46% 7YelE Pentaspan® FoiFo] ti S F
7VElo] T Abelddl 2oz} glolch. o] AXHH FFE
N MEo] £EF eEet Ald HF2A X3 ¥
Woll A A Ak A& 5 sl

4. @A 10) 0| Rl DO

1989 London % Y& #F9 $-3Z2AdFEEA el
I~%F pentastarch & A}-4-3F A} o] pentastarch+= 7H4]
FF g 2k 24 5% GrUA A HEve
3t colloid A A 2 Hef g3 Aol & ZHshA Fghriar B
23}g)c}. Pentastarch @] A3 © 2 hetastarch £ ¥
Mo g 38 olfolx YW g (fibrinogen
51 A3 gaAA SaAtelzt A E rhsAe] Al
1} pentastarch -2 -2 hetastarch 8- o] u]3f & $-rt
W] 72yl AL Ao By £EF oS kA

B

A4 A 5
7128 2|8l 10 % Pentastarch 2} 5 % Albumin 29S| H| WA

0l

A 9lE Ao g Barso] gt . & A
FEF 19 24 641714 FH o2 v 28
o] A) 1 7o) W 637ml, A 23] HF 644ml 2 A4
Z2o|= F57d atE 2Pl A7t At B3 2
E 7o) g A3 s 7] Wi ¥l A
ol7} 9l Aoz Azt

AL Yo ol A AU Ak A o
gfor}, F2oj= Fo4AF bleeding time-S H37}F gl
3L, FEF adgd oM E FoAbeldd telrt fle
Ao g v)Fo] 5% o Tl 4145 5% albumin £ o]
Y 10% pentastarch g o o3} Y -§Aojr} E20]
E Foo) @ E 28 5o §HFo] U7 Wl A
EFol P AR U ¥F AR ATEA
o},

4 £

1980 dch ol 7W= pentastarch & 2} A EAlFH 2 E
o) gl g auAgoel LA Ft Al A Falx] A
24+ hetastarch @) HH-& HAF Q2 AEAEFY
hydroxyethyl starch 2 AW Es)& =7} w2} Aol
g 7hpEslE o] miAd == Aol ok

AR NAFERANA TaF FFFA e 2
75l 10% pentastarch£-<4 (Pentaspan®e] A= F411]
HFA el v E3 Y g A A v]H= 3
8}, ZR2o)= AME3t(colloid osmotic pressure)ell w3
q3, 3715l vl A 775 E Al7lEel P A =
33k 5% albumin £ (Plasmanate®=} v] 3 7 E3}9]
o, 10% pentastarch 5ojof wh& Y -$-73bol] S 3}
w3 o -5 A Es
1. 5% albumin-& 7o gF Aol 4] FEFo] 4 F Il A

&7 A7) A sled 2} 10% pentastarch §of ol

A= g Fe] sl
2. Wty Wutps RoddF BAIHSE f27 2ol7}

oot #, SAlgte] T EF oA GEFAF F

7FE) 9l 10% pentastarch & Fo37) 32}l A &

A2 FolsH L Zrt=Esd).

3.5 BEF FoF, £5F 1Y AT AL HotE
=38, ¥4 2 albumin o} ZHAE 92w}, 10% pen-
tastarch ool A EAH 22 F23HA o5 7his
Atk a2 3 7dd FAT AAAFHE Tl
H)s23le] BA A zpo] 7} glsdch

4. T BEF FoF colloid osmotic pressure 7} S71= %1
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AHd 5
Bak Z7}8 251 10 % Pentastarch 2} 5 % Albumin 22| H{MHAF

2.1}, 10 % pentastarch 5o 7ol A o1& F7k= At 2
21} intrapulmonary shunt ¢} lung compliance o+ =}

°]7} et

5. FF 2% gzt gen, Zrlsoi, A7l 9.

Follx A& d271A] skt
uteba olakel A7 A NAFEF F T E A
2 /" 10% pentastarch A A= of$- A3 {43

10.
okE-2 AZbE e} 12y} 500mi o A% hemoglobin o]
o} 1.0gm/dl A& oM e AME G F o Fojok ale]
2} A 7h3he}. 1.
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