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Fig. 3.1 The schematics of experimental setup for two-step cooling
1-lid 2-dewar flask 3-tractionrole 4-supporting board 5-thermal couple 6-cryotube
7-vitrification solution  8-liquid nitrogen 9-data collector 10-computer
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Tab.1 Stamnmg method and colors

Method Colors

: Cytoplasm, Connective tissue — Red or Pink
HE sta - !

i Cell nucleus — Blue or Indigo
E stain Elastic fiber — Violet or Black, Cell nucleus — Dark red,
Others — Light red

. Collagen fiber — Red,  Elastic fiber, Cytoplasm — Yellow,

VG stain Cell nucleus — Black
_ Elastic iber — Violet or Black, Collagen fiber — Red,

EWVG stain

Cytoplasm — Yellow, Cell nucleus — Black
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Fig. 1. Tissues before freezing (Control)



b) HE stain
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d) HE stain

Fig 2. Tissues in freezing state at H=0.5C/min
a, b and d: sections of frozen sample (d: section along circumferential direction), c¢: FE-SEM image,
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Fig. 3. Tissues in freezing state at H=30.0"C/min
(Section of frozen sample)
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Intravascular pO,, mmHg

A1 A2 A3 A4 Cap[Tis| Ve VI

Microvessel Order

Fig. 2. Measurement of the partial pressure of oxygen in blood and tissue in the hamster window preparation
(mean + SEM). The blood vessels are grouped according to size and their position in the branching order in
the microvascular network A1,2,3,4 are arterioles in descending size, Cap: capillaries, Vc: venous capillaries;
Tis: tissue pOg; and, V1: large venules. Al arterioles, which branch directly from small arteries, have a
nominal diameter of 55 ym. The large V1 venules have 80 um diameter. Measurements were made optically
with the phosphorescence quenching technique and reported by Kerger et al., 1996. The venules, which
collect the blood from the tissue, have higher pOg than the capillaries because of the presence of flow shunts
that bring arteriolar blood directly into the venules, and the diffusion of oxygen between arterioles and
parallel running venules.



112 0
d‘ pO,, = PO, K,

112 B 112
N poz.n 1 poZ.n 2 n-1

Fig. 3. Distribution of oxygen in the large blood vessels and the microcirculation determined from mass
balance considerations and the solution of the diffusion equation. As blood flows through the arterial
vessels, oxygen exits and passes into the tissue by diffusion. Consequently the amount of oxygen that
arrives to the exchange vessels of the microcirculation is determined by the summation of the losses k; &=
cach vessel segment. The circulation is designed to insure that both the amount of oxygen and the partial
pressure of oxygen that arrives to the microcirculation is regulated within a narrow range, and departures
from this set point causes autoregulation. In the case of artificial blood, if too much oxygen is delivered the
microcirculation reacts by constricting the arterioles, causing hypertension.
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