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Abstract

In order to elucidate the effects of Keisi-bukuryd-gan on the microcirculation of bulbar
conjunctiva, 35 healthy volunteers (18 —57 y.0.), 6 of whom served as control, were evaluated
in this study. According to Terasawa’s diagnostic criteria of the “oketsu” syndrome, the
volunteers were classified into three groups. By using a video-microscope system, the blood
flow rate and internal diameter of the microvessels were measured by regenerated pictures
on a TV monitor obtained both before and after Keisi-bukuryd-gan administration.
Changes in blood pressure and pulse rate were also measured at the same time. The results
indicated that both the blood flow rate and internal diameter of microvessels increased
significantly following the orl administration of this formula, but the blood pressure and pulse
rate were not changed significantly. In the two groups of the “oketsu” state, there was
significant increase of blood flow volume after the administration of Keisi-bukury0-gan, but
it was not significant compared with the changes in the non-“oketsu” group.

Key words Keisi-bukuryd-gan, microcirculation, bulbar conjunctiva, video-microscope
system, normal subjects.

Abbreviations FVe, blood flow velocity ; FVo, blood flow volume ; ID, internal diame-
ter of vessel . Keisi-bukurydo-gan (Gui-Zhi-Fu-Ling-Wan), £:§%{£ % i ; “oketsu” (Yu-Xue),

J55 M.

Introduction

In the previous paper ,D we reported that the
empirical concept of the “oketsu” syndrome is
closely correlated with abnormalities of the mi-
crocirculation, such as intravascular erythrocyte
agglutination with sludging phenomenon, stasis
and/or narrowing of microvessels. It was also
observed that the blood flow rate was sometimes
remarkably reduced in this syndrome.

Keisi-bukuryd-gan (Gui-Zhi-Fu-Ling-Wan)
is one of the most popular Kampo formulas for
treating the “oketsu” syndrome. The pharma-
cological effects of this formula have been re-
ported as follows . improving Raynaud phenom-
enon’’ lowering blood Viscosity?) and decreasing

thromboxane synthesis of p]atelets?) all suggest-
ing that this formula possesses the potential to
improve the microcirculation.

Recently, Hayashi ef al’ have reported on the
pharmacological effects of this formula on the
microcirculation of bulbar conjunctiva in patients
with the “oketsu” syndrome. However, theirs
was not a controlled study. The present study
was undertaken in an attempt to determine the
effects of Keisi-bukuryd-gan on the microcircula-
tion of bulbar conjunctiva in both test and control

groups by using a video-microscope system.
Subjects and Methods

Substances . Keisi-bukuryd-gan prepared by

the hospital pharmacy of the Toyama Medical
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and Pharmaceutical University was used in this
study. One six-gram pill consists of 3.0 grams of
honey and the following five medicinal plants .
Cinnamomi Cortex 0.6 g, Polia 0.6 g, Moutan
Cortex 0.6 g, Persicae Semen 0.6 g and Paeoniae
Radix 0.6 g.

Medication protocal . Thirty-five healthy vol-
unteers (males) consisting of students and staff of
this university were investigated. They were
divided into two groups . 29 of them made up the
test group, and 6 of them served as the control
group. The age of the two groups were 25.1 %
5.3 (mean*S.D.) and 23.5+6.2 years, respectively.
Consent was obtained from the individuals.
After overnight fasting, the volunteers visited our
department at 9 : 00 a.m.. By using Terasawa’s
diagnostic criteria of the “oketsu” syndrome ¢
their “oketsu” scores were estimated. After 30
minutes of bed rest, blood pressure and pulse rate

were measured, and then their microcirculation
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of bulbar conjunctiva was evaluated by using a
video-microscope system.“ Following the video-
recording, they were administered 6.0 grams of
Keisi-bukuryd-gan with 200 ml of hot water
(37°C) in the test group, or 200 ml of hot water
only (37C) in the control group. After one hour
of bed rest, blood pressure and pulse rate were
checked again, and then their microcirculation of
the bulbar conjunctiva was re-evaluated.
Measurement of blood flow vate and internal
diameter of microvessels . The details of the video-
microscope system were given in the previous
paper.” For measuring of the blood flow rate
and internal diameter of microvessels, a video
timer (VTG-33, Hoei Co., Ltd., Tokyo) and video
measuring gauge (IV-560, Hoei Co.) were used.
The measurement procedure of the blood flow
rate is illustrated and explained in Fig. 1.
Statistical analysis . For analysis of the
changes in parameters in the control group vs.

1004

The principle of measuring of the blood flow rate in microvessels . In each subject,

three different parts of vessels (about 8 —10 gm in diameter) are chosen, and the distances
of P1 —P2, P3—P4 and P5—-P6 are measured by a measuring gauge connected to a TV
monitor. Then the passage of time of a lump of erythrocytes or a white blood cell between
P1—P2, P3—P4 and P5—P6 is calculated by a video-timer, In practice, the regenerated
pictures are enhanced by a video enhancer (RE-11, Hoei Co., Ltd.) which makes the detection
of a lump of cells in the vessel much easier. The display speed of the regenerated pictures
is also controlled by a remote control unit {(RM-70, Victor Co., Ltd.) in order to facilitate

the reading time (msec) on a TV monitor.
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the testing group, or before vs. after in the three The results are listed in Tables I —III. As
groups of the “oketsu” state, the Student’s #-test shown in Table I, the blood flow rate increased
was used. about 13% by Keisi-bukuryd-gan administration,

which was significant when compared with con-

Results trols. The internal diameter (ID) of microvessels

also increased significantly following the adminis-

Changes in the blood flow rate and internal tration of this formula (Table II). By using the
diameter of microvessels following equation, the blood flow volume (FVo)

Table I Changes in blood flow rate after oral
administration of Keisi-bukuryé-gan.

Before After Difference
Test group 3.04+0.64 3.44+0.71 0.40+0.4
Control group 3.42+0.59 3.30+0.59 —0.12+0.4 (mm/sec)

Note : mean=*S.D., p<0.001, the difference between active and control.

Table II Changes in internal diameter of microvessels
after oral administration of Keisi-bukury6-gan.

Before After Ditference
Test group 9.3+3.2 9.7+3.7 0.39x1.6
Control group 9.3+1.9 8.8+1.5 —0.44%1.0

Note : mean+S.D. gm, p<0.05, the difference between active and control.

Table Il Changes in blood flow volume of microvessels
after oral administration of Keisi-bukury6-gan.

Before After Difference
Test group 3.6x3.2 4.6+5.5 3.97+0.01
Control group 3.6x1.7 3.1%£1.2 —1.96%£3.5

Note : mean+S.D., X10-® mm?/sec, p <0.01, the difference between active and
control.

Table IV Changes in systolic/diastolic pressure and pulse rate after
oral administration of Keisi-bukuryd-gan.

Before After Difference
Systolic pressure
Test group 117.9+ 9.7 118.0+9.6 0.10+0.5
Control group 117.9+ 9.8 111.0+6.4 —0.67+7.0 (mmHg)
Diastolic pressure
Test group 68.8+10.0 70.0£8.7 1.24+7.7
Control group 59.7+ 4.3 59.5+4.2 —0.17+5.7 (mmHg)
Pulse rate
Test group 66.9%+ 9.0 63.9+9.1 —3.00%£5.7
Control group 64.7+ 8.6 61.7£9.7 —3.00+3.5 (per min)

Note : mean=+S.D., not significant . active vs. control.
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Table V. Changes in blood flow volume in the three groups of the
“oketsu” state after the oral administration of Keisi-bukurys-gan.
Before After p value
Non-"oketsu” 4.09+4.33 5.49+8.24 NS
(n=10%3)
Mild “oketsu” 3.40+2.04 4.15+2.57 <0.05
(n=14%X3)
Severe “oketsu” 3.24+3.24 4.10+3.99 <0.05
(n=5x3)

Note : mean+S.D., X 107® mm?®/sec.

n . number of subjects X three sections of evaluated vessels in

each subject.
p value  before vs. after.

in Table IlI was obtained :
FVo (mm?®/sec)=(1/2 ID)* X z XFVe

The results indicate that FVo increased about
28% after oral administration of the testing drug.
Changes in the blood pressure and pulse rate

The systolic/diastolic blood pressure and
pulse rate are listed in Table [V. There were no
significant changes in these parameters when they
were compared with those of the controls.

Correlation between the “oketsu” state and
blood flow volume . As shown in Table V, there
was significant increase of blood flow volume in
the group of the “oketsu” state, but it was not
significant statistically in comparison with the
changes in the non-“oketsu” group.

Discussion

Recently, Hayashi et al” reported that Keisi-
bukuryd - gan has the effect of increasing the
blood flow rate and internal diameter of the mi-
crovessels of bulbar conjunctiva in patients with
the “oketsu” syndrome. However, their report
was not based on a controlled study. Therefore,
there remains some uncertainty as to whether this
formula actually increases these two parameters
in compared with controls.

In this study, 6 volunteers served as control.
As shown in Tables I — V, there were no signifi-
cant differences between the two groups regard-
ing the values of the various parameters before
administration of the test drug and/or hot water.
Under such well matched conditions, the blood

flow rate increased significantly after administra-
tion of the test drug. The changes in the internal
diameter of the microvessels also increased signif-
icantly compared with control.

Concerning the pharmacological effects of the
medicinal plants contained in Keisi ~-bukury6-gan
on the cardiovascular systems, Wan ef al ? re-
vealed that the methanol extracts of both Persi-
cae Semen and Moutan Cortex relax the isolated
aortic strips precontracted with noradrenaline.
Harada et al’ reported that cinnamaldehyde de-
rived from Cinnamomi Cortex increases the pe-
ripheral blood flow, and decreases both blood
pressure and heart rate in the anesthetized dog.
Paeoniflorin, a main component of Paeoniae Ra-
dix, decreases blood pressure and heart rate in
the anesthetized guinea-pig?) Taken together,
these studies suggest that Keisi-bukuryd - gan
may have some effects on peripheral blood flow,
heart rate and blood pressure. However, the re-
sults obtained in the present study indicate that
Keisi-bukuryd-gan does not effectively influence
the heart rate and blood pressure, but it does
have an effect on blood flow volume in normal
subjects.

In our previous study ¥ we reported that this
formula decreases both whole blood viscosity and
plasma viscosity in normal subjects. Therefore,
it is assumed that the main factors influencing the
increased blood flow rate and internal diameter
observed in this study are due to both vasodilata-
tion and lowered blood viscosity brought about
by the Keisi-bukuryd-gan administration. How-
ever, it is also well known that lowered blood vis-
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cosity may increase cardiac output.lm Therefore,
further investigations concerning the changes in
cardiac output after administration of this for-
mula are called for.

In any case, through this investigation it has
become apparent that Keisi-bukuryd-gan has the
effect of increasing the blood flow volume in the
microcirculation, at least as far as the microves-
sels of bulbar conjunctiva of normal subjects are
concerned.
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