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Vasopressor-induced attenuation of endothelial glycocalyx degradation by
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Hydroxyethyl starch (HES) solution, widely used to correct the decrease of
blood volume during surgery, degrades the endothelial glycocalyx. This research aimed to test the
hypothesis that vasopressor attenuates degradation of endothelial glycocalyx by HES. The HES
increased storage and loss shear moduli of hyaluronate solution, suggesting that HES strengthens the

transient hyaluronate network by creating new hydrogen bonds. Plasma volume increase following HES
infusion after the induction of general anesthesia was larger in the vasopressor group. There were
no clinically significant differences in plasma concentrations of hyaluronate between the groups.
Increased volume expansion of circulating plasma following HES infusion in anesthesia-induced
hypotension compared to when blood pressure is restored by phenylephrine may result from an
attenuation of transcapillary fluid filtration, rather than the shedding of glycocalyx.



X C—19. F—19—1, Z2—19 (58)

1. WFFEBRAAE Y WD 5

RFCHULIE 72 & 1 LR EE T O HAEBFE Tld, WiklC X 2B BAMIIMIMERZUGESE S
BHRTFETHDH, ANTBER THDLE KX v T T o7 0 HES) AL, JEicis VT
P BR MK A R 2 B CTEA ST 528, BUILIE 72 & O @ EERE R LS B 5L
Zz <, BERZ O TR LB SRS SN TV D, ZOJRKE LT, HESA, 1%
FRMPEDOHERF - AMEROBERSE 22 EICHEBE A2 R L W2 MENRMEGRO 7Y 2k
v ARESED ZENERMEN TS, 20, EERETOEERE BT HHESHA
DRI R ME R FIEOMSLIIAR AR TH 5,

AR TIE, ZTHEFEBRT L7202 THESHRZ Y ah ) v 7 2ED LS 72mBEM#5 X
FTOn?) . TIENMEENZOERCED L S REEL BT TON?) #HHT 5, 5
2, 70 ahl vy ADGOOEDTHL e T e VERIZHER LTz,

2. WHEDOHBY

AWFZEIL, MAENEMIRRROZ ) a8 ) v 7 ZAZER L, B HZRICESWE=7 ) ah ) v
ZADEIET NEANERT B, T LT, ZOETFAEZHWTIMAENMEENHES 7Y ah U v 7 A
FREEERICE JITT AL T L. 2 O REZEIRMRAET 2 2 L 12X 0 \mIERF IV T HES
Bl R 2720 O BRI TR &ML T 22 L 2N E T 5,

3. WDk

(1) HES 23t 77 /b u BRI OBIRIREHPEIC 6 JIE 3%

A L A A — 2 — % HN T, 3%, 6% HES A#0D 0.5% b 77 /b 1 2 FRE IR OB PR 2 1
EL, a—r7L— 2N LT, 9 %&b 7o BRI R IR A L7205 &2 @&
THIELIZEY, BT m SRR OB DOFREE T 2 ATRME SR & RO FRIE CTh KM
PRERDTZ, 377 CIZTEBREIT-T2,

(2) A8 IR FE S 2 By RIFSEL A 7% 0D HES oD I AEHE B4 Bl d6 I s
BHFREE T, TEMEE T2 AT L2 B 52 Bl 28R L Ui, B MESE AL, IO
JE DS BRISEARTE D 80%I AR T L 72 e 50 C HES #4 ((E¥)45+- &t 130, 000) 8 mL/kg % 15 43T
Pe b Uiz, X5 % VR4 RS, HES # 5.BiA & RIRHC AR B AR £ 7213 IURESE ©
%7 x=L7V (0.5 pg/ke/min) ZFfesk G L, HES #G4& TRF, #7156 08 ICHREL
Te BRI 0> ML~ 27 2 B AR A RIE L, HES & GRIDMIR~E 7 a B A SR E LTl
WEEH L7z, &512, syndecan-1, B 7L U, tEF R U w7 AFRIRASTF oo i 4
HEL, ZhbofRRZE, MO AT- 7,

4. BFFERR

(1) HES 23 & 7 /v v R iR OB RREHMEIZ d6 KT 5%

3% HES 1%, & 7 /b m U FRERHR OO AP SMER & R MR 2 A RIS L SR o 72 D8, 6% HES
X, U UEBREEIRIC K HT, BT b CEBEIR O BT E L R E R A R S s (K



). ZOfESIE, HES 23, b7 /bo UEBIRIEZ L0 MR T 5 (%7 BB T5) T &,
LM T D (Ko7 F5) ZEERLTVAS.

(a) (b)

| 1 | B
RTRE Bk E
(Pa) (Pa)
1 iy 1F
I '
B [
0.1 %% O PBS 0.1f O pBsS
O 3% HES O 3% HES
O 6% HES I O 6% HES
0.01 0.01t
0.1 1 0.1 1
&R (Hz) B (Hz)

B4 1. 0.5% b 7 /L L BEVEHR 0O Bl kL

(a) 6% & Rr¥=F Ty o7y (CEYs & 130,000, [HES]) ¥RIZ. Y v ERREMEIK
(PBS) 12K BT, b7 m VEBFIR OISR A BN S &7z, IR0, sk
OEMEEWT S5, T—ZIE, mean £ SD (n =6, 7) &~ T, 37° CIZTEREIT-Z,

(b) 6% & Rm¥=F T 7 (CEYs & 130,000, [HES]) ¥RIZ. YV o EEREMEIK
(PBS) 12K 6T, BT/ VR DRI R 2 BN S B, HRFEEROBEINE, K
DO¥INEZEWT 5, 7 —%1%, mean £ SD (n =6, 7)&RT,

(2) A2 LA S A3 42 By RV A% 0D HES oD ifi 2 B0 B\ 2 s JUIE -

HES #e G-# TR, 58T 16 0%, WTHORERTHABEAEKEE = 2601%, 7==17
VUit = 26) 1< DRXTRERMIBEMANEZ R UTc, AFEEE/KEETIX, HES &G54 T 156 55 #
WM AERBRIE HES B G- TIRAZ K B THEML T L DIz L (26.5 [5.9] % vs. 24.9
[5.2] %, mean [SD]), 7 ==L 7 U UEECIXMMERIITEA Lz (16.9 [6.6] % vs. 19.0
[5.2] %. mean [SD]) (¢ 2), FH& L. AFEEKEETOMERINE DAL, HES &5 &0
100% (HES #&hH-#& THE) . 109% (BGAH& T 15 531%) Th o7l &b, Hb L7z HES ORI T
NRCRMENIZEE-> TN EZZOND, 7= 7 U 5210 MERIRS AR K
BRI BRTHA LI 8, 7= 7 Y XD MERER (EEAEEKEIZ 5X0)
EMMEEZ®mDDZ LICXY, MENI LM E~OKBBZHNEE-ZLickd %
Z b,

—7Ji. syndecan—1, b7 b g T b U D AFIRST T ROMBERE X, W ORE
IZBWTH HES B G KW HERE A RS Iehole, Licdo T, ERMEHEO HES #5- (8
mL/kg) TiX., 7V aBhV v 7 AOFEREEITRP-oT B bND, LirL, 7V ak
U v 7 AORERSYISEALE TN Y ah ) v 7 ANOKPIENEICHHSNZ YV ah Y v
7 AL 72 DAL, syndecan—1, & 7L w UEEOMBHREIIEN LRV ATREEDN B D, FE



Bs. ZEHEAMUKEICIS VT, HES £ 58 THRFO MERIR A 40% L 72 > TIERIN BV . Z DFED
MR R 160% L HEE SN 5, Z OlEE e MFHE B RICHES &5k 7V ab ) v
7 ZARNDKBNMAENEECHH SN2 E NG L REMER H 5,

S0

[0 #% % R ~O £ ERIRKEH
(%) 40F |-A-Dz=LTVULEE
%*
oF 1 %
20} [ }} } F=0.001
p<0oot L T '}
10F #
0 L
BTHE BT1591%

HES#& &

2. WEMEARFOE Ra =T LT v 7 v (HES) AR 512 X 2 AR

b N FRRHE A% OKIEICK L, HES 8 mL/kg % 15 43 TS L7z, HES £ 5-BAtAEE
CAEBEEKELIZ 7 ==L 7 U U2l b L, HES 512 X 2 iR R4 fig~F 7 v v
EDOEA DR Lz, HES G/ T - 58T 15 0th. WTILORE R T b AKX
B (n=26)F, 7==L7 VU VHEM=26) < bXTRERMEFRER LTz, AR KEE
TIE, MAEARIT HES #5587 15 3% (12 HES B TRICS HRTHML TV D DIZHR L
(*P=0.013), 7 ==L 7 U URETITMEERARILD L7z (#P=0.002) (two-way repeated

measures analysis of variance),



Tatara T 13

Different effects of albumin and hydroxyethyl starch on low molecular-weight solute permeation 2021

through sodium hyaluronic acid solution.

Polymers 514 525
DOl

10.3390/polym13040514

Nakamoto S, Tatara T, Okamoto T, Hirose M 36

Complex effects of continuous vasopressor infusion on fluid responsiveness during liver 2019

resection. A randomised controlled trial.

European Journal of Anaesthesiology 667-675
DOl

10.1097/EJA.0000000000001046

Kaneko T, Tatara T, Hirose M 64

Effects of anaesthesia-induced hypotension and phenylephrine on plasma volume expansion by 2020

hydroxyethyl starch: A randomised controlled study.

Acta Anaesthesiologica Scandinavica 620-627

DOl
10.1111/aas.13548

49

2022




48

2021

40

2022




