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Alteration of Osmotic Fragility in Acute Hemorrhage
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Fig.1. A Probit plot of unhemolysed red blood cell.
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Tabie 1. Osmotic fragility of red blood cell of rabbit. The concentrations at which hemolysis started,
50% hemolysed and completely hemolysed were shown. Control values were obtained from blood
taken before the hypotensive state.

Concentratlon of hypotomc sallne solutlon(%)
Exp. No. Hemolysis started 50% hemolysns | Hemolysls completed

Control | Shock Incrcase Control [ Shock I Increase ! Control [ Shock I Inorease

1 0.50 0.52 0.02 0.45 0. 48 0.03 0.42 0.44 0.02

2 0. 56 0.58 0.03 0.43 0. 45 0. 02 0.39 0. 40 0.01
3 0.50 0.53 0.03 0. 42 0. 46 0.04 0.36 0.38 0.02
4 0.53 0.54 0.01 0. 44 0. 46 0.02 0. 37 0.39 0.02

5 0.55 0.58 0.03 0. 41 0.44 0.03 0.30 0.34 0. 04

6 0.53 0.54 0.01 0. 46 0.47 0.01 0. 39 0. 40 0. 01

7 0.57 0. 58 0.01 0. 44 0. 46 0.02 0.3 0. 37 0. 02

8 0.51 0. 566 0.04 0.44 0. 45 0.01 0. 37 0.37 0. 00

9 0.57 0.62 0. 05 0.46 0.48 0.02 0.37 0.37 0. 00
10 0. 52 0. b6 0. 04 0. 42 0. 46 0.04 0.35 0. 41 0. 06
11 0. 52 0. 56 0. 04 0. 43 0. 48 0.05 0.35 0. 41 0. 06
12 0.50 0. 56 0.06 0.44 I 0. 47 0.03 0. 39 0.38 —0.01
13 0. 56 0.61 0. 05 0.45 | 0. 48 0.03 0. 36 0.38 0.02
14 0. 58 0. 62 0. 04 0.43 0. 45 0. 02 0. 32 0.33 0. 01
15 0.51 0.57 0. 06 0 43 0 47 0. 04 } 0 37 0.39 0.02
Mean | 053 | o057 | 003 | o044 [ 0.46 | o0.027 ’ 0.36 o | oo

Table 2. Concentration of saline solution at which
50% of red blood cells were hemolysed
when normal blood was incubated in
plasma obtained from the shocked animal.
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5l Incubation in Shock-
Exp. No. Control* | Plasma

2t 30 min. 60 min.

e [ I 0.43 0. 44 0.45

Number of cases {Frequency)

2
002 004 0.06 0.08 0.0 4 0.-44 0.46 0. 46
Increase in concentration (%) 5 0.41 0.43 0.44
Fig. 2. Change in the osmotic fragility in acute 6 0.46 0. 47 0. 47
hemorrhagic shock.

Abscissae show the increase in the concen- 7 0-44 0.44 0. 44
tration of 50% hemolysis after 2 hours of 8 : 0. 44 0.45 0.46

shock pericd. The concentration at which
50% of red blood cells were hemolysed repre- 9 f 0-46 0.47 0.47

sented the mean corpuscular fragility. i
Mean 0.44 0.45 0.64
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Fig. 8 Saline concentration of hemolysis, Normal
blood was incubated in shock-plasma,
A 30 minutes incubation
@ 60 minutes incubation
O 50% hemolysis of normal blood
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Pable 8. Concentration of saliné solution at which
50% of red blood cells were hemolysed
when red blood cells of shocked animal
were incubated in normal plasma.

T Incubation in
Exp. No. {Shock- Normal Plagma
’ ’ blood* 30mi .
n. 60 min.

2 0.45 0.44 0.43

4 0. 46 0. 47 0. 47

5 0.44 0. 44 0. 44

6 0. 47 0. 49 0. 47

7 0- 46 0. 46 0. 44

8 0. 45 0.41 0. 43

9 0. 48 0. 46 0. 44

Mean 0.46 0-45 0. 45

* Mean corpuscular fragility of the shock-blood exp-
ressed by the concentration of saline solution at
which 50% of RBC were hemolysed.
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Fig. 4. Saline concentration of 50% hemolysis.
Shock-RBC was incubated in normal plasma.
A 30-minutes incubation
@® 60-minutes incubation
O 50% hemolysis of shock-blood
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Fig. 5. (A) The increase in the concentrations at
which hemolysis started in the blood of
shocked animal and the control blood.

(B) The increase in the concentrations
which hemolysis completed. Value of
shock-blood less that of control blood.
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ABSTRACT

Alteration of osmotic fragility in acute
hemeorrhage

Jai Pyung Koh, M.D. Dong Hoon Shin, M.D.

Department of Physiology, College of Medicine
Seoul National University

A blood reservoir was connected to the carotid
artery of adult rabbit and its height was adjusted
such that the arterial blood pressure to be maintain-
ed at the predetcrmined level. After the pressure
being kept at 40-70 mmHg for approximately 2 hours
spontaneous reinfusion of shed blood began to take
place, indicating a serious deterioration in the circu-
latory system of the animal. At the time when
such reinfusion was taking place a blood sample was
taken and the osmotic fragility of the red blood cell
was tested by means of the multiple tubes of hypoto-
nic saline soiution method. Fragility of the blood
cell of the hemorrhagic shocked animal was compared
with that of blood taken before hypotensive state.

A preliminary experiment was made to confirm
that the blood fragility would not be affected by
simple surgical treatments such as “anesthetizing”
and “keeping vessels exposed” for 2 hours without
hemorrhage.

The data obtained were treated by probit-analysis
method and the mean corpuscular fragility (50%
hemolysis) was determined. The saline concentra-
tion at which the hemolysis start to occur and
that at which the blood cells completely hemolyzed
were also estimated by the extrapolation. These
values for the blood of shock stage were compared
with those of the control blood.

In an attempt to clarify which component was
responsible for the alteration of the fragility, the
mixtures of “shocked” plasma with “normal” blood
and “normal” plasma with “shocked” blood cells
were incubated at 37°C for 30 minutes or ] hour
and the fragility in such cases was measured.

The results obtained were as follows:

1. Osmotic fragility of blood cell of rabbit in acute




hemorrhagic shock “state increassed appreciably, sh-
in the concentration of
solution at which 50% of blood
The starting and the
points of the hemolysis were aslo elevated by 0. 07%

owing a 0.05% increase
hypotonic saline
cells were hemolyzed. end
and 0.04% of saline solution, respectively.

2. Plasma of the shocked animal was responsible
for the accelerating effect upon hemolysis.

3. Alteration in the permeability of blood cell of
shocked animal seemed to be reversible at least with-
in certain limit.

In some cases the osmotic resistance could be re-
covered when “shocked” blood cells were incubated in
“normal” plasma for one hour.
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