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Systemic capillary leaf\



Hamster cheek pouch studies
Systemic capillary leak to FITC Dextran 150,000 mol wt

Shearman CP, Gosling P, Simms Br J Surg 1988; 75: 1273

Cheek pouch X 40



Control hamster cheek pouch X40 N\ —
Following i.v. FITC labelled Dextran 150 kD \/




Cheek pouch 10 mins post laparotomy and chemical peritonitis




Cheek pouch 30 mins post laparotomy
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Transcapillary escape rate of radiolabelled albumin and serum/albumi\n

™

before and after cardiac bypass surgery [ ~— -—\‘ﬁ
FleckA et al Lancet 1985;:781-784 .
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Hartmann AF, Senn MJE 1932 J Clin Invest 11:337
Waters JH et al Anesthesiology 2000:93:1184-7
Williams EL et al Anesthesia & Analgesia 1999;
Skellett S et al. Arch Dis Child 2000;;83:514-6
Healey MA et al J Trauma;45:894-9



BB, NaFIC AR I =S »

ariam @;e#wzrzm%%
B T EH B ( 4

IR B ST IEX] FHHAETEIT H 75-F /7:7%'




i «/’7
15 2 L E
Eily =24 o= 5 P e Y
_rﬁ//,[_, MY s
fr’f%r-j Y, j)

/,- /j’ly/jf,[//// ’-f




- LR * B

— RTT - A%
~ S, FUERHH ~ A

— S K Q) )
— _ BEMCOP A

— ARSI — G gjtv,
— FUR NS e Sia

— Y B




=

e —

= \ N |
%ﬁm%ﬁ%kﬁm%&ﬁ%gﬁ\%
mARE (mmol / L) TN
B R Gk -
YK mOs
Nat | KT | Ca?t | Mg?t | CI— H(EO?’ EE;E@ %[“E@ ¥ ol/L
TR AR ~ \
\
MW | 1475 | 4 | 2.25 156 5.5\.‘ 310
5 \.\.,
%ﬁﬁ 130 4 | 1.35 109 27.7 6.5 | 277
%Eiﬁ@i& 145 4 | 2.25 109 45 6.5 | 305
%g%ﬁg 140 5 1.5 98 27 23 | 7.4 | 294
NI | 142 | 42 | 25 1.5 | 105 27 1.2 74 3‘02.9




e A&

- P EH — B0 A
— J RS IR T — XTI R ST
— BN B 4H I LR — HREHEH
— LUK ERR — B DRefi
— FUIH S A B — U Y

— A%




o  JKAAR¥E%E [ EColloid Osmotic Pressure:

S I L RPTE RIVIB I, B F1R T, SRR 4T
G UG, ORI H&ﬁx@ﬁéng@%m%@ Q
/

S AT T AR (“f
UK RO RS AL, IS T \

2 B N T ATl AT E AR




AR 1238 s A B F 4

i, MEEEECD, KRBT R T

R A A e PV FE W SR 4 K FE T
BB A TOOP, K IIE B S, SECHAY
T 10 5 b T L 6 0 1
IR RINCOPEKIES . #5IKPITE A F1 1T
I P B PR AT B ICOP "



NETTHE

ARSI 1l B 1% =45 2 &1 .

BB RN NN, SANERRRLS, LI el 1 R
S, AR S ANERATIE,  TeW A ], BER O A8
BRE T ZE M B SLRA KRR oy T ReE . TNl

AN AN, Bl Rz iE 2 By,
RO I )RR AN A ] TT#%AMﬁﬁ%W
S WA R 2 L SN E R L kS| KT AT



(il il S
Vo,

~
B 41 TR MEAREREE FEIR FTEIN
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130/0.4
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Figure 2 Epinephrine-increased glycolysis is coupled to
Ma /K -ATPase activily
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Figure 3 Lactale concentralion in 14 patients with sepltic shock in 24h of study
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Urea-linked gelatin

Polypeptide chains of Small and globular
succinylated gelatin with strong polypeptide chains of
negative charge repel one another urea-linked gelatin

=R. Zander Fluid Management .Second expanded edition. Melsungen 20
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—— Standard COF  —=— High COP

Fiz. 1. Colloid osmotic pressure during the study pericd. CPB: cardicpulmonanry
bypass; OR: operation.

Relevance of colloid oncotic pressure regulation during n
infant cardiopulmonary bypass: a prospective randomiz

H.D. Golab et al. / European Journal of Cardio-thoracic Surgery 39 (201
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Table 3. Pomary and secondary study variables.

Varable Standard COP High COP

(N = 35) (N = 34)

Mean + 5D Mean + 5D A
Relative weight gain (%) 5.2+ 4 5.3+ 4 0.67 &
Absolute weight gain (2) 310+ 243 285+ 17/ 0.66 =
COP end CPB {mmHg) 16+ 2 18+ 2 0.005 Py
Albumin end OR (g L") 29+ 5 34+ 3 0.0001
Albumin 4 h post OR (g 17 ") 36+ 5 38+ 4 0.026
Albumin 24 h post OR (g 17"} 38+ 4 39+ 3 0.42
Fluid balance end OR {mil) 424 + 68 449 4+ 79 0.79
Fluid balance 24 h (ml) — 110+ 115 — |98 + 95| 0.83
Mechanical ventilation (h) 144 7 10+ 5 0.02

COP: colloid osmotic pressure; CPB: cardiopulmonary bypass; OR: operation;

and 5D: standard deviation.

l
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Table 4. Supplementary clinical results.

Variable Standard COP High COP

(N =35) (N = 34)

Mean + 5D Mean + 5D
Blood loss end OR (ml) 113 = 110 122 + 128 0. 45
Blood loss 24 h {ml) 72 + 38 87 +72 0.77
Urine output end OR {ml) 120 + 101 79 + 77 0.07
Urine output 24 h {ml) 366 - 190 355 + 201 0.57
Hct pre CPB (%) 33+ 4 3346 0.75
Hct end OR 29 + 3 29 + 3 0.78
Hct 24 h 34+ 3 35+ 5 0.32
Plt pre CPB (= 10E9 L) 298 + 73 327 + 83 0. 21
Plt end OR 121 + 35 139 + 57 0. 11
Plt 24 h post CPB 182 + 55 220 + 63 0.
Lac pre CPB {mmol 1) 0.8 + 0.07 0.9 + 0.05 0.86
Lac end OR 1.4 +0.1 1.1 £ 0.1 0. 46
Lac 24 h 1.9 +0.3 1.7 +0.5 0.38

COP: colloid oncotic pressure; CPB: cardicpulmonary bypass; Hct: hematocrit;
Lac: plasma lactate concentration; OR: operation; Plt: platelet count ; and SD:
sramdard desvistion .
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Tabls 4, Crystalloids, blood components, ufinary excretion, coagulation products and catecholamine from the end of surgery ll
24 hours stay on the ICL (phase 2,

variable 6% HES 130/0.42 4% gelatin 6% HES 200/0.5  p-value
(n=30) (n=30) (n=30)
saline {(ml) 5D 3T L1428 3265 £ 1410 69 £ 1218 > [.2
other crystalloides (ml) £5D 1318 £ 265 12389 1 326 1231 £ 424 =2
red cell concentrate (n) 5D 4t2 4£2 412 =2
fresh frozen plasma (n) 5D 4t1 4x2 4t1 =2
platelet concentrate (n) T5D 2%1 2x1 2%1 = 1).2
bicarbonate 8.4% (ml) £5D 4612 48 £ 31 47 £ 22 = .2
urinary excreton (mil) £50 2903 £ 1376 3251 £ 1240 3446 £ 882 = .2
aprotinine (mE) £5D 2%1 2%1 21 0.1838
heparine (IE) 15D 119200 £ 31597 DEOGT £ TA300 gT667 £ 73693 =2
protamine { IE) 25D 34500 T 6991 37300 7399 J6167 £ 6733 =2
hosepinepheing (mg) TS0 243 04 0 244 < (L05 |
dobutamine {mg) £3D 17T 76 276 £ 150 197 £ 123 01131

M. winterhalter. Prospectlve Observational study for Perioperative volur
Replacement with 6% Hes 130/0,42, 4% Gelatin and 6% Hes 200/0,5 |
Eur J Med Res (2010) 15: 383-389
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p values. S vs. G <0.0001, p values: S vs. G = 0.003,
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£ ad
2 600 §: 800 A
S ©E

500 > &= 400 4
© ©
o] - @D
2 F400 % E 200 1
n —
E g E g 0 -
o Q5
> .= -200 -
: —
= £% 400 A
L
(& ()

CEIEN16%.
=Dileep N. Lobo, DM, FRCS; Zeno Stanga, MD, etal.. Crit Care Med 2010;
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Boldt J. et al. Anesth Analg 6,103:191-149 I
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Hoffmann JN et al. Anesthesiology 2002;97:460-470
Lang K. et al. Can J Anaesth.2003;50:1009-1016
Boldt J. et al. Intensive Care Med.2004;30:416-422
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66 elderly (>65y) patients undergoing major abdomina l’
Hydroxyethyl starch (130 kD) v Ringers lactate v 0.9% saling

In starch group 50% less fluid compared with both crystali@id.
groups. {7

Lower CRP, IL-6 and IL-8 lower ELAM-1 and ICAM

2L RN > AR A E > |

Boldt J et al. Intensive Care Med. 2004 Mar;30(3):416-22. Epub@004-Jan 08.



Reduced quality of in-vitro clot
formation with gelatin-based plasma
Su bStitUtE‘S Mardel SN, The Lancet,

1996
Sodium Chloride Succinylated gelatin
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FIG. 2. Capillaries of the cerebral cortex. (Left) An active capillary containing sharply deformed erythrocytes and plasma. (Right) Capillary
with blood stasis where the erythrocytes are aggregated and no parietal plasma layer is evident. Thick unstained sections after tissue in vivo
fixation. Photomicrograph, 900 magnification.

George Mchedlishvili, et al. Blood Flow Structuring and Its Alterations in Capillaries of
Cerebral Cortex.Microvascular Research 53, 201-210 (1997)
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Figure 1. Frequency dependence of relative permitivity of blood with Figure 5. Microscopic image of erythracytes suspended in 0
different HAES concenrations. solution containing 1.5% HAES
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Witold Jaroszyski et al.Effect of hydroxyethyl starch (HAES) on degree and kinetics of erythrocyte agg
with dielectric spectroscopy method.Med Sci Monit, 2002; 8(7): BR272-2



Activated Platelet

GP lib/llla

Damaged endothelium
exposes vVWF which binds
to exposed collagen

vWF binds to GP
receptors on the platelet
surface

GP Ib binding activates
the platelet

The activated platelet
binds other platelets
especially through the
GP lib/llla receptors
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Journal of Cardiothoracic Surgery it

Research article Open Access

Hydroxyethyl starch versus Ringer solution in cardiopulmonary ’ q
bypass prime solutions (a randomized controlled trial)

Osman Tiryakioglu*!, Giirdeniz Yildiz2, Hakan Vural!, Tugrul Goncu!,
Ahmet Ozyaziaoglu! and Senol Yavuz!

Results: INR (lnternational Mormalized Ratio), urea levels and blood platelet counts w:;r}"
significantly different between the groups. INR level was higher in group |, while blood urea and é
creatinine levels and platelet count were higher in group 2 at the end of the |2th and 24nd hours  _
postoperatively (p = 0.001). o

In this study, it was shown that the usage of HES 130-0.4 as a prime solution did not have negative
effect on postoperative INR level, platelet count, the need for transfusion and the amount of
drainage, despite the negative opinicns that similar soluticns caused coagulation disorders. Another /

interesting result of the study was that blood platelet count at 24th hour was statistically
significantly higher in group 2 (p = 0.00I).
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*D Fries, et al. Anesth. Analg. 2002 May;¥4(5): 1280 7
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Cochrane SCHRH LR ZL AT 1765 Je Xt EUASE FH it MR e AR 75 )
L, GRS N R AR RE PR S B A T AR

ST ) — T 22 D s PR IAS AR W, 5 BBl b A AT B, S
k90w NiniEHES130/0.4 J&, ARG BN R iy, M0 IE \
fk/b, APACHE TLVFor TR, 52 M B e (1 i P s A W) 2 B A1
b A AR IBATR Y TR S AT SR, A 2 T A e L
O3 IR R e MR TP, AT I T 2R T e 7 R DA R A A
(BN |

Cochrane Database Systematic Reviews;2
H1EG Fl %65, 20

Anesthesiology, 2(B,109(4):
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A
HES 200/0.5* -

ltems 13 IR it TR HA e Ak HES 130/0.4*
nfF= 3KD 3.5KD 13KD 20KD 'n
HEF 154mmol/L 154 mmol/L 154mmol/L 154mmol/L
BEEF 0 0 0 0 2
SEE T <0.4mmol/l 6.25 mmol/L 1 0 0
e
[EF 120 mmol/I 154 mmol/L 1 154 mmol/L 1 154 mmol/L D =
HET 0 5.1 mmol/L 1 0 0
PH 7.4+0.3 7.3+0.3 45 + 1.0 55+15
S IGE (g 2.5
mmol/L)
&1 I fe AL S L
JIEE RIS U T e AN 41 1)
PN
o) R ILE 151 R ILRE S I




R R i

I H EFN] =HES 200/0.5 *HES 130/0.
HEH GF?d A -3 /> .2"5%9//[\/\
KEVER + GF @ «fL b) - _g }
7K ) IR EOKEEY o “o-JEHEE
oKEVEH + EACER] R T = TR

\ X <24 hours =1 day (90%) => 24 ho\\
EMRKTFENE | (10000) *5 days (98%) (100%)

ZEHAFHEH =c B FEERY oy E?Eﬁ\}‘) \
AP AR LK Y 72y SRy= |V

=a) GF = Glomerular filtration — "F/MNEREI3EE1EH.
"b) EEZNFILTRER.
=[1] Gabr Y, Amin ES, Michael A, Dawoud S, Amin N. 1977;27(11)(8):1620-2; [2]. Lundsgaard-Hags§eén P, Tschirren B.

Modified fluid gelatin as a plasma substitute. In Jamieson G.A. Greenwalt T.J. 1978;19:227-57; [3@@Van ‘der Linden P,
Schmartz D. Pharmacology of gelatins. In: Baron JF (Ed.) Plasma volume expansion. Paris: ArMelte, 1992:67-74 O



Median serum creatinine umol/L

Serum creatinine lower in eloHES and Voluven groups

—e— Voluven —a— Gelofusine —a— e|OHES
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"129fIICUBRSTE/ kS TEIR =B &
65flIERESEER 20mi/Kg g;g
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6ABIERERE FER. FTIRE

[oE . MERERE |

AR : BT , DR
%, EREAPRETE

=[1]. Martino P, ed. The ICU Book, 3rd edition. 2@Q¥

139:552-563.
911-16;.

=[2]. Michael E. Barron, MD. Et al. Arch Surg. 20
=[3]. Fr&l&ique Schortgen, et al. Lancet 2001; 35



240\ POSBEL0- 15LE R B RAT N\

Dextrans Hydroxyethyl Starch . /n
Y e =Gelofusin ®

70 40  450/0.7 200/0.5 130/0.4 L -
MRS EE I adi?? >24h mz:th Nd;\-(f il =24h N :
SEMETOM: yes no yes yes yes "NOo
YRR ot 4+ 4+ ++ +

1.2g/ 1249/ 129/ 20gq/ 3.09/
=5 S PR kg BW kgBW kgBW kgBW kg BW n O
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Worigit: 12Z2BEEEZS BH%iE500 ml HES 4 10F
o T j 130/0, 4,
WMHLER: FVIORFAMREE 53 7:7.8/7.4 mg/ml "
10X EN MR ER
HESFRHEMZE: 63~70%

B S #i£10% HES 130/ 0.4f5 M 32K
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