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Blood Flow of Rabbit and Rat Hind Leg Measured by Means of Distribution
and Removal of Antipyrine or D:0
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Fig. 1. Distribution ratio, muscle to plasma, of anti-
pyrine. Nerve of the active side was severed
. and the distal end was stimulated. Early
saturation in the active side was noticed.
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Table 1. Concentration ratio of antipyrine in muscle
water to plasma water after injection of
200 mg intravencusly in rabbit. Nerve of
the active side was severed and the distal
end was stimulated, 2/ sec.

Weight |Interval® Ratio
No. Sex B —
(gm) | (min) |Resting | Active
1 Female 1950 3 0.36 1.03
2 Male 1800 3 0.48 1.20
3 M 2000 4 0.56 1.28
4 F 2000 4 0.40 1.17
5 M 1750 7 0.71 1.20
6 F 2250 7 0.57 1.21
7 F 2050 8 0.44 0.97

* Time elapsed a’ter injection of antipyrine,
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Table 2. Concentration ratio of antipyrine in muscle
water to plasma water. Nerves of homo-
and contralateral side were severed. The
homolateral peripheral cut end was stimul-
ated, 2/ sec.

Antipyrine: 200 mg i.v,

Weight | Interval Ratio
No. Sex
(gm) | (min) | Resting | Active

8 F 2100 3 1.15 1.25
9 F 2200 4 1.15 1.05
10 F 2000 4 1.25 1.11
11 F 2000 5 1.12 0.94
12 F 2400 6 1.13 1.12
13 F 2000 7 1.10 1.05
F 2600 8 1.29 1.18
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Table 3. Concentration ratio of antipyrine in muscle

water to plasma water. Nerves of both
legs were kept intact. Direct stimuli to
the left gastrocnemius-soleus muscle were
applied, 2/sec.

Antipyrine: 200 mg i.v.

Weight | Interval Ratio
No. Sex
(gm) | (min) | Resting | Active
15 F 2000 6 0.37 0.70
16 F 2150 6 0.40 0.71
17 M 1900 6 0.50 0.74
18 M 2500 6 0.52 1.12
19 F 2700 6 0.60 1.12
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Fig. 2. Distribution ratio of antipyrine in muscle.
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Nerves of both legs were kept intact. Direct
stimuli to the left gastrocnemius-soleus mus-
cle were applied. Unequivocal increase in the
active side was seen by rhythmical stimuli
at a rate of 2/sec over a peried of 6 minutes.
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Table 4. Concentration ratio of D;O in muscle water
to plasma water. Nerves of both legs of
rat were kept intact. Direct stimuli to the

left gastrocnemius-soleus muscle were ap-
plied, 2/sec.
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D20: 1.5 ml i.p.
Weight | Interval Ratio
Rat no.| Sex
(gm) | (min) | Resting | Active
R-1 F 180 6 0.14 | 029
R-2 F 230 6 0.22 0.52
R-3 F 170 6 0.29 0.56
R4 F 210 6 0.30 0.69
R-5 F 190 6 0.36 0.80
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Fig. 3. Distribution ratio of D;O in muscle of rats.
Direct stimuli were applied to the left gast-
rocnemius-soleus muscle. D,0 was injected
intraperitoneally. Doubling the distribution
ratio was seen by the rhythmical contraction

over a period of 6 minutes.
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Table 5. Concentration ratio of antipyrine in muscle

water to plasma water during desaturation
period. About S0 minutes after loading of
antipyrine, direct stimuli were applied to
the left leg muscle. Antipyrine free ftuid
was infused during the period.

Antipyrine; 200 mg i.v.

Stimulation: 2/sec.

Antipyrine-free fluid: blood+normal saline solution

Weight | gy | Ve | Fato
No. |Sex : -
period [Blood [Saline Rest- -
@™ | (min) | (mD | (mD | ingActive
20 | M| 2100 8 | 35 | 50 | 095/ 0.87
21 | F | 2200 10 [ 41 | 50 | 1.28 | 1.02
22 { F | 2300 10 03 | 70 | 137|111
23 M| 2600 10 | 40 | 70 | 1.03| 0.97
24 | F| 1700 | 11 ‘ 30 | 70 | 1.19| 1.09
25 | M | 2030 16 . 38 | 50 | 1.02| 0.89
26 | M | 2400 16 | 38 | 70 | 126] 1.17
27 | F | 2250 18 | 33 | 50 | 1.07 | 1.03
28 | M| 2050 21 | 35 | 20 | 112 1.00
29 | F | 2050 24 | 42 | 50 | 1.08! 1.05
t4F o
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Fig. 4. Desaturation process of antipyrine in rabbit
gastrocnemius-soleus muscle. Direct stimuli
at a rate of 2/sec were applied to the left
muscle. Antipyring-free fluid was infused
during the desaturation period. More rapid
approach to unity was noticed in the active
muscle.
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ABSTRACT

Blood Flow of Rabbit and Rat Hind Leg Measu-
red by Means of Distribution and Removal
of Antipyrine or D,0O
Hun Kyo Lee, M.D.

Department of Physiology, College of Medicire,
Seoul National University, Seoul, Korea

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

The relation between activity and the functional blood
flow in the muscle of rabbits and rats was investigated
under conditions of anesthesia with nembutal of 35 mg/
kg and electrical stimuli, 2/sec.

The magnitude of the distribtion ratio of the muscle,
that was the ratio of the concentration of test substance
(antipyrine or D:0) in muscle water to that of plasma
water, and the time to attain equilibration with plasma
water were used as indices of the functional blood flow
in the tissue. All values obtained from the active muscles
were compaired with those of the resting opposite
gastrocnemius-soleus muscles.

Animals(29 rabbits anb 5 rats) were divided into 4
groups.

The first group consisted of 7 rabbits. The distal
end of the left sciatic nerve which was cut at the thigh
was stimulated for varying period, 3 to 8 minutes. Also
sham operation was performed in the opposite side. At
the end of stimulation blood samples were taken by
cardiac puncture and 5 ml of saturated KCI was given
to induce cardiac arrest. Muscle samples were prepared
immediately.

At the beginning of the stimulation 200 mg of anti-
pyrine in normal saline was injected intravenously.

The second group was 7 rabbits whose nerves of both
sides were cut. Otherwise the similar procedure as above
was applied.

The third group was 5 rabbits and 5 rats. Their
nerves were kept intact and direct stimuli were applied.
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The duration of the stimulation for this group was
6 minutes exclusively. Antipyrine was given intravenously
for rabbits and D;O for rats subcutaneously.

The fourth group was 10 rabbits which were submitted
to bleeding of 30-42 ml prior to the injection of
antipyrine. After 30 minutes elapsed which was needed
for the equilibration between tissue and blood, the blood
diluted with normal saline was reinfused to permit the
transport of antipyrine from tissue to blood by creating
a concentration gradient. At the same time direct electrical
stimulation to the gastrocnemius was begun. Animals
were sacrificed 8-24 minutes later. The results obtained
were as follows:

1. Blood vessels perfusing the gastrocnemius-soleus
muscle of a rabbit are receiving tonic constrictor
influence via sciatic nerve. When this nerve was
severed prompt rise in the distribution ratio of
antipyrine was noticed, suggesting a release from the
constrictor influence.

2. When sciatic nerves of both sides were cut and one
distal end was stimulated, further increase in flow
rate in the active side was appreciable.

3. Contraction of twice per minute could not release
completely the blood vessels of the active muscle
from the neural constrictor influence.

4. Appling direct stimuli for 6 minutes to the muscle
brought about a two-fold increase in the distribution
ratio of antipyrine for rabbits and of D;O for rats,
comparing with the values of the resting muscles.

5. The desaturation process of antipyrine in rabbits
showed an enhanced removal from the active muscle,

suggesting a rise in flow rate.
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