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—Alterations in Blood-flow of Visceral Organs following Hemorrhagic Hypotension
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Table 1. The Influence of Graded Bleeding and Retransfusion of Blood upon Blood Pressure and Rheogram
of Abdominal Cavity in Rabbits. Blood Pressure (BP) and Rheogram (RG) were also presented
as fractions versus their control values. (*: RG was eliminated from calculation of the mean value)

No. Body Hemnrrhage (ml) Transfusion(ml) Reco-
6666 Sex | wt. | Parameters ‘ very
Ckg) 0 |20 |25 ]3| 3|40 1 5510 | 20 | 30 | 4
1| M| 20 BPmmHg| 132 81 37 70, 92
fraction { 1.00| 0.61 0. 28 0.53 0.70 0
RG mm 7 5 4 5 6
fraction | 1.00, 0.71 0. 57 0.71 0.86
o | M | 22 BPmmHg| 96 58 60 9| 99
fraction | 1.00/ 0.60 0.62 1.00] 1.03 0
RG mm 9 6 0 ol 5
fraction | 1.00, 0.67, 0 0.22) 0.56
3 | M | 1.8 BPmmHg| 130 10 84| 57 34 56| 82 115
fraction | 1.00] 0.78 0.65 0.44] 0.26 0.43 0.63 0.88 0
RG mm 11 4 4 4 4 4 5 9
fraction | 1.00] 0.36 0.36| 0.36/ 0.36 0.36 0.45 0.82
4| M| 1.9 BPmmHg| 97 66, 52 57 gl o7
fraction | 1.000 4 0.68 0.54 0.59 0.83 1.00 0
RG mm 9 o g2 2 4 10
fraiktion 1.00 0.22| 0.22 0.22 0.44 1.11
= | m | 21 BP mmHg| 97 67 4 4 3 95 104 116
frdction 1.00 0.69 0.45( 0.45 0.32 0.98 1.07 120, X
RG mm 20 23 8 13 9 8 6 8
fraction | 1.00, 1.15 0.90, 0.65 0.45 0.40 0.30 0.40
6 | M | 1.9 BP mmHg | 100 52 30 81 100
fraction | 1.00 0.52 0.30 0.81! 1.00 X
RG mm 31 18 7 5 6 \
fraction | 1.00/ O.58 0.23 0.16, 0.19 |
7 | F | 1.9 BP mmHg | 130 10¢ 84 108] 124 130
fraction | 1.00, 0.81 0.65 0.83 0.95 1.00 X
RG mm 13 3 1 1 3 0
fraction | 1.00] 0.23 0.08 0.08 0.23 0
8 | M | 1.8 BPmmHg| 130 92 102 50'| 105 108 130
fraction | 1.00 0.71] 0.79 0.38 0.81] 0.83 1.00 X
RG mm nl 6 4 2 3 1l 3
fraction | 1.00 0.55 0.36 0.18 0.271] 0.09 0.27
9 | F | 20 BP mmHg| 128 92 64 57 45 9| 106 115
fraction | 1.00 0.72 0.50, 0.45 0.35 0.75 0.83 0.90 X
RG mm 19 5 4 3 2 3 4 3
fraction | 1.00] 0.26 0.21 0.16] 0.11 0.16 0.21 0.16
0] M | 1.9BPmmHg! 100 80 47 76 96
fraction | 1.00| 0.80 0.47 0.76/ 0.96 0
RG mm 6 1 0 6 7
fraction | 1.00/ 0.17 0 ‘ 1.00; 1.17
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No Body Hemnrrhage(ml) Transfusion(ml) Reco-
6666 Sex | wt. | Parameters i —_ very
(k) 0|20 |25 |3 |3 |4 |4 | 10]2]30]40
11 | M | 20 BP mmHg | 116 110 110 75| 38 76 116
fraction | 1.00 0.95 0.95 0.65 0.33 0.66 1.00 0
RG mm 18 16 17 15| 6 7 25
| fraction | 1.00, 0.89 0.94 0.83 0.33 0.39 1.39
12 | M | 1.7 BP mmHg | 108 52 47 | o4 125
fraction | 1.00 0.50 0.46 0.91 1.21 X
RG mm 21 3 2 3 4
fraction | 1.00, 0.14 0.10 | 0.14 0.19
13| M| 1.7 BP mmHg | 125 85 102 110
fraction { 1.00/ 0. 68 0.82] (.88 0
RG mm 27 6 12 16
fraction | 1.00 0.22 0.44, 0.59
14| F | 22 BPmmHg| 100 85 75 45 63 73 86
fraction | 1.00| 0.83 0.75 0.45 0.63 0.73 0.86 0
RG mm 13 12 7 8 71 11 15
fraction | 1.00, 0.92 0. 54 0.61 0.54/ 0.85 1.15
15| F | 20 BP mmHg| 100 54 35 69 90
fraction | 1.00 0.54 0.35 0.69 0.90 0
RG mm n 1 8 10 12
| fraction | 1.00 1.00 0.73 0.91 1.09
16 | F | 1.8 BPmmHg | 98 75| 38 35 34 s 52 70 90
fraction | 1.00 0.76 0-39 0.36 0.3 0.4 0.53 071 0.92 0
RG mm 6 12 10 & 3 5 8 10 12
fraction | 1.00 0.75 0.63 0.50 0.25 0.42 0.67, 0.63 1.00
17 | M | 20 BP mmHg| 9| 70 63 84 9
fraction | 1.00| 0.78 0.70 0.93( 1.06 X
RG mm 2] 5 3 2
fraction | 1.00| 0.25 0.15 0.10 0.15
18| F | 20BPmmug| 1100 76 70 56 42 42 30 70 o5 110 115
fraction | 1.00 0.69 0.64 0.5 0.38 0.38 0.27) 0.64 0.86 1.00 1.05 0

RG mm 17 25' 23 25 20 17| 10‘ 7 11 13‘ 12
fraction | 1.00; 1.47) 1.35 1.47] 1.18 1.00 0.59. 0.41; 0.65 0.76, 0.71

19| F | 21BP mmHg| 115 83 56 42 32 68 86
fraction | 1.00 0.72 0.49 0.37 0.28 0.59 0.75 0
RG mm 18 18 13 10 5 6 12
fraction | 1.00; 1.00| 0.72 0.56| O0.28 0.33 0.67
20 | M | 1.9 BP mmHg 90} 78 60 8ol o5
fraction | 1.00 0.87, 0.67 0.89 1.05 X
RG mm 19 18 7 10 5
fraction | 1.00 0.95 0.37 0.53 0.26
BP | 100 079 063 o5 049 047 | 073 0.89 0.93 104
Mean | I R B
(fraction) R | 100 057 o33 o40f 024 0af | | | | |
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Fig. 1. The Influence of Graded Bleeding and

Retransfusion of Blood upon the Blood Flow
of the Splanchnic Area.

The height of the bar is the relative
magnitude of the flow. The full height
represents the same or greater flow than
the control value value (O Hemorrhage).
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Table 2. Blood pressure and Blood Flow in the Irreversible Cases. Value is the ratio Vs. the control value

obtained before bleeding.

Blood Pressure Ratio Blood Flow Ratio Bleeding Transfused

Exp. No Initial [ Final | After | Tnital [ Fial A'?r‘;‘;’)“ A“(‘I‘;‘g‘t
w1 Bleeding | Bleeding | Transfuson | Bleeding Bleeding R

5 0.69 0.32 1.20 1.15 0. 45 45 40

6 0.52 0.30 1.00 0.58 0.23 30 20

7 0.71 0.38 1.00 0.55 0.18 35 30

8 0.81 0.65 1.00 0.23 0. 08 30 30

9 0.72 0.35 0.90 0.26 0.11 40 30

12 0.50 0.46 121 0.14 0.10 30 20

17 0.78 0.70 1.06 0.25 0.15 25 20

20 0.87 0.67 1.05 0.95 0.37 25 20

Mean 0.70 0.48 1.05 0. 42 0.21 33 ‘ 26
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Fig. 2. Blood pressure alteration by hemorrhage and retransfusion.
Alteration were expressed as fractions of the control mean

pressure obtained before bleeding.
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Fig. 8. Recovery in Blood-pressure following trans-
fusion of Blood, 20ml
A: Visceral blood-flow was restored by
transfusion. 12 cases.
B: Visceral blood-flow was not restored
regardless the sharp rise in blood pres-
sure. 8 cases.
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Fig 4. Effects of Hamorrhage and Retransfusion of Blood upon the Blood Flow in the Splanchnic Area.
Blood flow was restored by transfusion. (Exp. No. 3
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Fig. 5. Effects of Hemorrhage and Retransfusion of Blood upon the
Blood Flow in the Splanchnic Area. Blood flow remained at

low level after transfusion. (Exp. No. 17)
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AUTHORS’ ABSTRACT

Alterations in Blood-flow of Visceral Organs
following Hemorrhagic Hypotension

By Cho, Jang Zae and Shin, Dong Hoon

Dept. of Pysiology College of Medicine,

Seoul National University

On 22 rabbits stepwise bleedings were performed in
order to elucidate the relationships among the bleeding
amount, hypotension and the deterioration of the blood
flow in the splanchnic area. Inital bleeding amount
was 20ml and the following bleeding was mostly 5ml
each time. In a few cases larger amount, 10 ml was
drawn.

Visceral blood flow change was detected by the
alteration in the electrical conductivity, that was
rheographically, between two electrodes. One electrode
was placed on the liver surface and the other, which
was grounded, was buried beneath the skin of the
thigh. .

As the bleeding amount increased the mean arterial
pressure and the visceral blood flow decreased, rapidly
at first and slowly later on. The changes in the visceral
flow manifested more varieties.

When the shed blood was retransfused the blood
pressure rose promptly. However, there were two
different patterns in the response of visceral blood
flow, showing the complete restoration on the one hand
and the irrecoverable sluggishness on the other hand.
These multiple patterns suggest the heterogeneity of
the response in maintaining the homeostasis in the
acute hemorrhage.

The results obtained were as follows:

1. By bleeding of 20ml, that was approximately 1%

of the body weight, the mean arterial blood
pressure dropped down to 72% of the control
value obtained before the bleeding. And successive

bleedings brought the figures; by bleeding of
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256ml the pressure was 63%, by 30ml pressure
dropped to 51%, then followed by 42% when 35
ml of blood was shed. By the retransfusion of
10 ml of the shed blood the blood pressure
recovered to 73%, and successive two increments
of blood volume, 10 ml each time, resulted in 89
% and 93% of the control value.

By the transfusion of 40ml in total, the pressure

overpassed the control value, showing the
persistence of the pressor response even when
blood was retransfused.
. The responses in the visceral blood flow after the
bleeding were; decreased to 57% by bleeding of
20ml, and showed a fluctuation between 24 to 47
% on further bleedings.

By the retransfusion of the shed blood two
different kinds of manifestation were revealed.
In 12 cases, 60% of the total number, there were
nice recoveries by transfusion, but in 8 cases,
40% of the total, no restroations were attained,
showing irreversible deteriorations.

. Between the two groups, of reversible and
irreversible visceral blood flow, no clear difference
was noticed in the physiological parameters,
except the pressor effect of transfusion. In the
irreversible group the animals responded more
sharply than the others. It suggested the
persistent peripheral vascular constriction in the
irreversible group and the possibility of occurrence
of the irreversible hemorrhagic shock seemed to
be probable.

. If the irréversible deterioration in the visceral
blood flow relates, in some way or other, to the
onset of the irreversible hemorrhagic shock, some
detectable measure for the onset of shock would

be expected.
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