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Alterations in Total Blood Volume and Tissue Blood Volume Induced by
Tourniquet, Burn and Hydrogen Ion Concentration in Rabbits
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Table 1. Plasma volume, blood volume and
extracellular water(SCN) in the control rabbits.

Body Plasma | Blood ECW

No. | weight | Hct. | volume | volume (%b.wt)
(gm) (%b.wt)|(%b.wt)

5 2020, 0.312 4.42) 6.42| 27.6
6 1920  0.373 3.31 5.28 234
7 1850 0.374 3.86/ 6.17| 24.0
8 1680,  0.384 4.15 6.76; 27.9
10 2120 0.451 5.81] 10.58 22.5
11 1900 0.341 4.08| 6.20 29.2
12 2020, 0.394 6.15 10.17| 25.8
13 2280 0.394 6.00, 9.91] 20.8
15 2600 0.384] 5.21 8.46 22.0
19 2440, 0.346 6.75| 10.31] 24.3
20 1630,  0.398 4.80| 7.45] 20.5
22 1640 0.393 443 731 27.6
23 2170, 0.408 4.24) 7.16) 30.1
24 1800 0.422 4.83 836 27.4
Mean 2004 0.383 4.86 7.90] 25.2
S.D. 0.0814; 0.956] 1.69] 3.028
S.E.M. 0.0225 0.264] 0.468 0.8398
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Table 2. Alterations in plasma volume, blood volume
and thiocyanate space in rabbits
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Body Plasma | Blood SCN
weight | Hct, | volume | volume | space
(gm) (% b.wt)l(% b.wt)l(% b wt)
e Control, N—=14
Mean 2004  0.383 4.86 7.90; 25.2
SD. | 0.0814,  0.956 1.69 3.02
S.E.M. 0.0225]  0.264] 0.468 0.839
Tourniquet group, N=38
Mean 2092  0.396 4.72 7.89 29.3
S.D. 0.0578, 1.56 1.58 2.23
S.E.M. 0.0217 0.591 0.595 1.32
P insig insig] <C.005
Burn group, N=12
Mean 1996/ 0.392 6.86 | 11.34| 27.2
S.D. 0.0462] 1.58 2.56 2.22
S.EM. 0.0139,  0.475 0.770| 0.741
P <.005| <<C.005 <<.30
Acidosis group, N=10
Mean 2074 0.349 5.49 8.39 29.2
S.D. 0.0857 0.768 1.09 0.984
S.E.M. 0.0285 0.256 0.363 0.372
P <.10 insigi  <C0.05
Alkalosis group, N=6
~ Mean 1775 0.368] 5.14 8.15 31.6
S.D. 0.0367) 0.577| 0.624] 5.19
S.E.M. 0.0164 0.257 0.278| 2.32
P insig insig| <<.05
% Control V//, Burn

Fig. 1. Alterations in SCN space, plasma volume and
blood volume in burn, tourniquet, acidosis and
alkalosis.
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Fig. 2. Changes in tissue blood volumes of various
organs in burn. Middle of the thick bar indicates
the normal control value and the tip of arrow
indicates the value in burn.

B: brain, T: thyroid, H: heart, Li: liver, Lu: lung, SP:
spleen and A: adrenal.
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Fig. 3. Changes in tissue blood volume induced by tourn-
iquet application. Legend same as in figure 2.

— 23— 23




— The Seoul Journal of Medicine, Vol. 6, No. 1, Mar. 1965 —
Table 3. Tissue blood volume.
Control Tourniquet Burn Acidosis Alkalosis
ul/gm | % TBV | pl/gm | % TBV| ul/gm | % TBV| pl/gm | % TBV| ul/gm | % TBV
Number 14 |14 6 6 10 10 8 8 6 6
Mean 11.6 | 0.0656 19.6 0.108 19.6 0.084 10.8 0.045 8.16! 0.034
Brain S.D. 5.49! 0.00378 9.39{ 0.058 3.83 0.020 4.19; 0.0009 4.04/ 0.016
S.EM. 1.52| 0.0104 4.19 0.0259 1.27 0.007, 1.58 0.003 1.81} 0.007
P <1 <.01 insig insig
Number 12 |12 5 5 9 9 7 7 4 4
Mean 116.6 | 0.0076 115 0.009 141 0.012] 101 0.004 106 0.0047
Thyroid S.D. 36.12) 0.00303 44.2 0.004 58.4 0.005 50.1 0.002 80.6 0.0039
S.E.M. 10.9 | 0.001 22.) 0.002 20.6 0.002 20.4 0.0007 46.5 0.0022
P insig <.30 insig insig
Number 11 11 7 7 9 9 8 8 5 5
Mean 84.4 | 0.38 179 1.11 196 0.914) 339 1.63 345 1.32
Heart S.D. 28.5 | 0.192 82.2 0.726 58.1 0.471 87.9 0.641 73.4 0.420
S.E.M. 9.02; 0.0605 33.5 0.296 20.5 0.167| 33.1 0.241 36.7 0.210
P <.02 <.01 <1 <.01
Number 12 12 7 7 10 10 8 8 5 5
Mean 95.7  3.08 110 3.98 132 3.35 117 2.75 128 5.05
Liver S.D. 27.8 | 1.27 33.2 3.02 41.4 0.982 54.1 1.35 6}.2 4.33
S.E.M. 8.38/ 0.384 13.5 1.23 13.8 0.327 20.4 0.512 30.6 1.94
P insig <.05 insig ipsig
Number 12 |12 7 7 10 10 5 5 5 5
Mean 130.5 | 0.050 161 0.073 207 0.065 197 0.0706| 151 0.042
Spleen S.D. 36.0 | 0.027 54.8 0.054 63.9 0.096 96.2 0.0512 29.2 | 0.014
S.E.M. 10.8 | 0.008 22.4 0.022 21.3 0.032 48.2 0.0256 14.6 0.007
P <.30 .01 <.2 insig
Number 12 |12 7 7 10 10 6 6 6 6
Mean 58.8 | 0.0143 89.1 | 0.027 75.4 0.013f 50.1| 0.007 66.2 | 0.012
Adrenal S.D. 17.9 § 0.0067 33.2 0.014 25.0 0.011 24.0 0.003 19.2 0.009
S.E.M. 5.403] 0.002 13.6 0.006 8.34] 0.004; 10.7 0.0014 8.58 | 0.0042
P <. 05 <.2 insig insig
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Fig. 4. Changes in tissue blood volume in acidosis.
Legened same as in figure 2. ;
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Fig. 5. Changes in tissue blood volume in alkalosis.
Legend same as in figure 2.
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ABSTRACT

Alterations in Total Blood Volume and Tissue
Blood Volume Induced by Tourniquet, Burn
and Hydrogen Ion Concentration in Rabbits.

Lee, Je Ryong, M.D.
Department of Physiology, College of Medicine,
Seoul National University, Seoul, Korea

. . Kee Yong Nam, M.D,
(Dlrector. Prof. Dong Hoon Shin, M.D.)

Alterations in total blood volume, plasma volume (T-
1824), extracellular fluid (NaSCN) and tissue blood
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volume (Crd!--labeled red blood cell) were measured in
50 nembutalized rabbits. Animals were divided into
5 groups: the control group consisted of 14 rabbits, and
in the second (8 rabbits) group after ten minutes of
tourniquet release blood volumes were determined. The
length of tourniquet application on both of hindlimbs
was 30 minutes. In the third group of 12 rabbits burn
was applied on 1/4 of the body surface area by means
of immersing in the boiling water for 20 seconds. In the
fourth group consisting of 10 rabbits acidosis was induced
by means of injecting 0.1 N HCl intravenously. The fifth
group, was alkalosis group in which sodium bicarbonate
was injected intravenously. The following results were
obtained.

1. The normal plasma volume in rabbits was 4.86-+
0.264% body weight. Total blood volume (T-1824 and
hematocrit method) was 7.904-0.468%, and extracellular
fluid volume was 25.2--0.839% body weight.

2. After ten minutes of tourniquet release there was
no alteration in plasma and blood volume. Extracellular
fluid volume, however, increased to 29.3%. In the burn
group, plasma volume increased to 6.86% and blood
volume increased to 11.34% accompanied by a slight
tendency of increase in extracellular fluid volume. In
the acidosis and alkalosis group extracellular fluid
volume increased to 31.6%, but plasma and blood
volume remained unaltered.

3. Tissue blood volums expressed pul/gm in the
various tissues of normal rabbits were: brain 11.6,
thyroid gland 116, heart 84.4, liver 95.7, lung 220,
spleen 130, adrenal gland 58.8.

4. In the burn group tissue blood volumes of every
tissue showed an increase.

5. In the tourniquet group heart and adrenal gland
showed increases in the tissue blood volume. In the
other tissues there was no significant alteration in the
tissue blood volume.

6. Tissue blood volume of heart and lung increased
when hydrogen ion concentration was changed. Spleen
tissue blood volume increased in acidosis. Significant
alteration in tissue blood volume was not observed in
other tissues in spite of the change in hydrogen ion
concentration,
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