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The scientific term for Linzhi is Ganoderma lucidum. It is a famous Chinese
traditional herb. Recently we have come to know that its effective components
involve a polysaccharide. Clinical application of Linzhi for primary hyper-
tension has been reported (1, 2). However, the exact efficacy of Linzhi was not
much confirmed and its mechanism has not been clearly elucidated. In the
present study, hypertension patients who were not responsive to routine
treatment were selected and were orally administered Linzhi extracts com-
bined with the routine hypotensor. The dynamic alterations of arterial,
arteriolar and capillary pressure as well as nailfold microcirculation were
observed and analyzed during and after the treatment to further verify the
therapeutic effect of Linzhi on hypertension.
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Materials and methods

54 cases (34 males, 20 females) of primary hypertension diagnosed according
to WHO criteria (3) were recruited with an average age of 58.60+ 8.20 years. All
these subjects had received routine treatment for more than 1 month, which
included captopril (25mg, tid) or nimodipine (20mg, tid), individually. Their
blood pressures displayed no response to the therapy and remained above
average 18.6/12.0 kPa (140/90 mmHg), 1 week before application of Linzhi.
All patients were defined as stage II hypertension. The Linzhi tablets provided
by Wakan Shoyaku Botany Institute were extracted with hot water and freeze-
dried from Linzhi sporophores. Each tablet contains 55mg Linzhi extracts,
which is equal to 1.375g Linzhi sporophores. The placebo tablet was made of
the same matrix as the Linzhi tablet and was provided in the same color,
shape and package. Each subject took Linzhi or placebo tablets 2#, tid p.o.
invariably, besides their primary routine treatment. Among the 54 patients, 40
took Linzhi, and 14 took placebo as controls. The double-blind method was
applied. A specific examiner was in charge of the follow-up examination of
blood pressure and nailfold microcirculation, which was fixed at 9:00 am.

Arterial blood pressure was measured by the cuff method for manometry.
Arteriolar blood pressure was taken at the digital artery with the Omron ring
inflation digital manometer made in Japan. Capillary blood pressure was
assessed by the non-invasive method described by Liu Yuying (4) which was
applied using a videomicroscopic system (Fig. 1).

Nailfold microcirculation was measured via vital biomicroscopic observ-
ation (5). Images were monitored and quantitated using computer-assisted
video-microscopic system (model XG-7BI). All subjects were kept in climate-

Fig. 1 Measurement of blood pressure.
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controlled condition during measurement and relaxed in sitting position. Skin
temperature was constant at 15-22°C, body temperature between 36.5°C and
37.2°C. The forth finger was chosen and placed at the level of heart for
measurement. No case of digital lesion was found and excluded from test,

Consent was obtained from all the patients, who were informed of the
purpose and properties of the test.

Observation of nailfold microcirculation and the parameters assessed were
as in our previous study (5). Capillary loop density, diameters of afferent and
efferent limbs of capillary loop and RBC velocity of nailfold microcirculation
were emphasized in this study according to the results of our preliminary
experiments.

Results were given as mean + SD. Comparisons between groups were
performed with analysis of variance and t test. Correlation between variables
was tested using linear regression and analysis.

Results

Dynamic changes of arterial blood pressure after administration of Linzhi in
addition to the routine hypotensor are illustrated in Fig. 2. Before application
of Linzhi, systemic blood pressures of subjects were above 18.67/12.00 kPa
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Fig. 2 Changes of arterial blood pressure after Linzhi administration in hypertension.
* Significantly different from that of before administration, p<0.05.
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Table 1 Changes of finger artery and capillary pressure before and after Linzhi
administration (kPa).

before 2 weeks after 4 weeks after

administration administration administration
systolic pressure 16.95+2.11 1492+240* 13.31+1.82**
diastolic pressure ~ 9.96 + 1.38 9.16 £1.69 8.54+0.99*
capillary pressure  7.61+1.11 5.32+1.09 483+0.68**

*P<0.01, ** P <0.001, n=25

(140/90 mmHg). With the addition of Linzhi to their treatment, systemic blood
pressures were reduced significantly compared to pretreatment (P<0.01). In 40
patients (82.5% of total), arterial blood pressure was below 18.67/12.00 kPa 4
weeks after administration of Linzhi.

Table 1 illustrates the dynamic alteration of arteriolar and capillary blood
pressure after addition of Linzhi. 25 cases exhibited obvious decreases in
arteriolar (digital artery) and capillary blood pressure (P<0.01) at 2 weeks after
administration. Such improvement was even more significant at 4 weeks
following application of Linzhi (P<0.001).

18
* ok
15 1 **
*
12 A . *k i
9 -

")
*

=0—Density (No./mm)

6 —o— Afferent (um)
~mdr—TF,ffarent. (um)
3 N =—0=Velosily (inm/s)
* * *
P o Pe
0 & : : —
Before 2 weeks 3 weeks 4 weeks
Ad. Time

Fig. 3 Changes of nailfold microcirculation after Linzhi administration. *P<0.05,
**P<0.01, n=40.
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Linzhi also induced a dramatic alteration in nailfold microcirculation of
hypertension patients (Fig. 3). Addition of Linzhi for 2 weeks led to significant
improvements in capillary loop density, diameter and RBC velocity compared
with that of before treatment (P<0.05). Such a tendency remained for 4 weeks
following application of Linzhi.

Table 2 Correlation between changes of blood pressures and microcirculatory
parameters 4 weeks after administration of Linzhi.

arterial daistolic
pressure (n=40)

arterial diastolic
pressure (n=25)

capillary blood
pressure (n=25)

density of capillary loop r=-044* r=0.31 =-0.15
diameter of capillary loop  r=-0.44" r=-0.64 r=-0.01
velocity of blood fflow r=10.30 r=0.13 r=-0.11

* P<0.01

Table 3 Changes of blood pressure after placebo administration (kPa). (P>0.05,
n=14).

brachial artery pressure digital artery pressure

capillary pressure
systolic  diastolic systolic  diastolic

before
administration 18.86+ 2.46 12.58+ 1.55 17.83+ 3.54 10.73+ 2.31 6.87+1.32

2 weeks after
administration 18.38+ 1.96 12.29+ 1.29 16.69+ 2.78 10.39+ 1.94 6.80+ 1.55

Linear correlation analyses between blood pressures and changes of
microcirculatory indices after addition of Linzhi are displayed in Table 3.
Correlation between arterial, arteriolar diastolic pressure or capillary
pressure and microcirculatory indices such as capillary loop density, afferent
limb diameter or RBC velocity were all analyzed. The results indicated
significant positive correlation between arterial or arteriolar diastolic pressure
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and afferent limb diameter of capillary loop (P<0.01, Table 2), while the others
were not significant.

In the placebo group, 14 subjects displayed no significant changes in arterial,
arteriolar and capillary blood pressures after 2 weeks administration
compared with before treatment (P>0.05, Table 3). No more significant
changes occurred in microcirculatory parameters such as capillary loop
density, loop diameter and RBC velocity after the treatment (P>0.05, Table 4).

Table 4 Changes of nailfold microcirculation after placebo administration in
hypertension. (P>0.05, n=14).

capillary density velocity diameter (mm)
(no./mm) (mm/s) afferent limb efferent limb
before
administration 8.71+ 1.38 450+ 201 6.50+ 1.59  11.36x 2.82
2 weeks after
administration 8.36x+ 1.78 375+ 221 736+ 244  11.9+ 3.45

Discussion

Selection of a hypotensor is an important problem in clinical treatment of
primary hypertension. The ideal hypotensor is supposed to have the following
properties: 1) Alleviate hypertension effectively. 2) No or minimum side
effect. 3) No severe side reaction which might be harmful to health. 4) Not
depress vitality, considering long-term therapy. 5) Capable of reversing
deterioration of target organs. 6) Convenience of administration. Linzhi is a
warm-natured, tasteless herbal medicine, confirmed by previous studies to be
strengthening when used as a tonic, tranquilizing and able to lessen
hypertension (6). These properties are in close agreement with the demands
for a hypotensor. To further verify its efficacy in treatment of hypertension,
hypertension patients of stage II were recruited who were not responsive to
routine treatment. Besides the routine hypotensor, Linzhi was added to their
therapy. The results indicated significant and continuous alleviation of
hypertension from 2 weeks after application of Linzhi until the end of the
treatment (the fourth week). Not only the conducting arterial blood pressure
(assessed in brachial artery), but also arteriolar and capillary pressures were
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reduced significantly. Statistical comparisons of blood pressures at the second
or fourth week and pretreatment showed significant differences between them
(p<0.01, Fig. 1). The decreases in arteriolar and capillary blood pressures were
even more obvious than in arterial blood pressure. Furthermore, intravital
measurement of nailfold microcirculatory parameters implied dramatic
increases in capillary loop density and diameter after administration of Linzhi
(p<0.01), as well as in RBC velocity in the capillary loop, which was also
elevated significantly (p<0..05). A negative correlation was found between
values of arterial or arteriolar diastolic pressures and diameter of capillary
loop afferent limb (r=-0.44, r=-0.68, p<0.01). Generally, dilatation of the
capillary loop is considered passive, which depends on and reflects the
dilatation of arterioles (7). In the present study dilatation of the capillary loop
is accompanied by elevation of RBC velocity, hence stagnation induced
dilatation can be excluded. The changes mentioned above suggested that the
therapeutic effect of Linzhi on hypertension can be attributed to a decrease of
peripheral resistance induced by this herb.

Clinical research has confirmed that single, oral administration of Linzhi is
effective in treatment of mild hypertension in the early stage (1). Linzhi
displayed synergistic action with the hypotensor in this study. With addition
of Linzhi, the therapeutic effect of the conventional hypotensor became more
significant and stable, and therefore a more satisfactory effect was achieved in
hypertension patients of stage II who were not responsive to routine treat-
ment. No side effect was found throughout the experiment. In summary,
increases of capillary loop density, diameter and RBC velocity induced by
Linzhi are responsible for alleviation of hypertension in this study, and also
reflect improvement of microcirculatory perfusion. We suggest that long-term
administration of Linzhi may contribute to prevention and reversion of target
organ deterioration in hypertension. Further studies are needed in this respect.
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Chapter 15

Anti-inflammatory and vasodilator actions of
Tamarindus indica
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Among its many uses, tamarind is one of the many traditional remedies for
inflammation throughout the Philippines (1). The young leaves, flowers and
young pods are used by Filipinos for seasoning foods, whereas the pulp is
made into candies, jams and sherbets. All parts of the plant are used
medicinally. In the Philippines, a decoction of the leaves is used as an
aromatic bath following childbirth and as a treatment of fevers and puerpura
(1,2). The flowers are used for conjunctivitis, whereas the pulp is used as a
gargle for sore throats and coughs. In Malaysia, the leaves are used in the
treatment for rheumatism, swellings of the joints, for sores and wounds, to
reduce swelling and pain (3). A leaf decoction is given orally for the treatment
of jaundice in the Dominican Republic. Aqueous extracts of the leaves appear
to have astringent actions against S. aureaus and E. coli and possess
spasmolytic activities in the in vitro guinea pig ileum (4).

Inflammation is characterized by an increase in vascular permeability
accompanied by migration and infiltration of inflammatory cells, such as
neutrophils, macrophages, lymphocytes and plasma cells (5). Included in the
inflammatory response is directed migration, or chemotaxis, complement
activation, and phagocytosis. Inflammation is often accompanied by
hyperemia in the area, which may possibly be due to vasodilatation of the
vessels in the vicinity.

Because of the seemingly wide acceptance of tamarind as a traditional
remedy for inflammatory disorders in the Philippines and in many parts of
the world, the study attempted to answer the following questions: 1) Can
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crude aqueous extracts of leaves of Tamarindus indica significantly inhibit
inflammation? 2) Do the extracts possess vasoactive properties?

Materials and methods
Preparation of leaf extracts

Freshly harvested leaves of Tamarindus indica were weighed and extracted in
a 50% weight per volume solution with triple distilled water. The leaves
were homogenized in a Waring blender, and then filtered. The extracts were
then aliquoted into polypropylene micro-centrifuge tubes, rapidly frozen in a
dry ice-ethanol bath and subsequently lyophilized. The lyophilized material
was stored at -20° C until use.

For the experiments on classical complement activity, the lyophilized
extracts were reconstituted to 50% w/v using veronal buffered saline (VBS:
5mM sodium barbital, 150 mM NaCl, 0.1% gelatin, 0.25 mM CaClz, 0.83 mM
MgCl2.H20) , while for the alternative complement activity assays, the same
buffer lacking Ca**, butin which Mg** EGTA was present, was used.

For the experiments on the isolated mesentery, one gram of the lyophilized
extract was mixed with 10 milliliters of mammalian Tyrode solution (8g
NaCl, 0.2g KCl, 0.2g CaClz, 0.05g MgClz, 1.0g NaHCOs, 0.04g NaH2POs, 1.0g
glucose, in 1 liter water ) to make a 10% solution. For in vivo experiments,
the lyophilized extracts were reconstituted with normal saline solution to the
desired concentrations.

Assessment of anti-inflammatory activity

Four tests were used to assess the anti-inflammatory activity of crude leaf
extracts of T. indica These were: 1) microtiter plate assay for classical
complement pathway-mediated hemolysis of sensitized (antibody-coated)
sheep erythrocytes by human serum; 2) microtiter plate assay for alternative
complement pathway-mediated hemolysis of normal rabbit erythrocytes by
human serum; 3) modified Boyden chamber micropore filter assay for human
peripheral blood leukocyte chemotaxis using Zymosan-activated human
serum as chemoattractant; 4) phagocytosis of Staphylococcus aureus cells by
human peripheral blood leukocytes in vitro.

The details of the procedure will be discussed elsewhere. In essence, the
protocol for the classical complement pathway-mediated hemolysis was
adapted from Gee (6), and consists of pre-incubating 20 ul of serum with 20
ul of extract and 40 ul of veronal buffer (containing divalent ions ) for 30 min
at 30°C, in a V-bottom well microtiter plate, after which 20 pl of a 7.5 x
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108/ml antibody-coated sheep erythrocytes were added to each well. In the
case of the controls, the volume of the extract was replaced by an equivalent
volume of veronal buffer. After 30 min, the reaction was stopped by adding
100ul buffer containing 20 mM EDTA, and the unlysed erythrocytes were
allowed to settle at the bottom of each well for one hour at 4°C. 40 ul of
supernatant were then transferred into flat- bottomed microtiter wells with
160 ul of buffer and the absorbances were read at 405 nm in an automated
spectrophotometer (ELISA reader). Higher absorbances would be indicative of
greater hemolysis due to complement. To correct for the effect of the color of
the extract and for non-complement-specific hemolytic activity on absorb-
ance readings, two negative controls were used: 1) one not containing RBCs,
to assess the effect of extract color only, and 2) one using heat-inactivated
serum lacking complement activity. As positive control, the suspension of
sheep erythrocytes was added to distilled water to make a total volume of 100
ul during the reaction period.

For the alternative complement pathway-mediated hemolysis assay, the
procedure was adapted from Pangburn (7). Instead of sheep RBCs, rabbit
erythrocytes at a concentration of 1 x 10°/ml was used. Twenty ul of serum,
20 pl of extract (or buffer) and 40 ml of veronal buffer without Ca** and with
5 ul of MgEGTA (50 mM EGTA, 50 mM MgClz) were pre-incubated for thirty
minutes. Fifteen pl of the rabbit RBC suspension was then added, and the
reaction was allowed to proceed for 30 minutes at 37°C. The reaction was
stopped using veronal buffer with EDTA.

For both classical and alternative pathway hemolysis, the absorbance
values were corrected by subtracting from the absorbance reading of the
extract (or buffer) + RBC + serum treatment the absorbance reading of the
extract (or buffer) + RBC + inactivated serum. This would give the corrected
hemolytic absorbance value (CHAV), which would have taken into
consideration all non-complement-specific hemolysis or increase in
absorbance. The degree of hemolysis of the treatment, compared to the
negative control buffer, is expressed as CHAV (extract)-CHAV (buffer)/
CHAV (buffer). In comparison to the positive control, the degree of
hemolysis was calculated as the CHAV of the extract/ the absorbance reading
of the positive control for 100% RBC lysis .

The technique of Maderazo and Woronick (8) was used as the basis of
assessing human peripheral blood leukocyte chemotaxis using the Boyden
chamber. The chemoattractants employed were bacterial chemotactic factor
(BCF) obtained from inoculating tissue culture medium 199 with E. coli and
recovering the supernate, and Zymosan-activated human serum. At a dilution
of 1/10, BCF or activated serum as chemoattractant was added to the lower
chamber, together with reconstituted tamarind extract. The cell suspension,
with the extract or buffer, was applied to the upper chamber. The two
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chambers were separated by a micropore filter of pore size 8 um and
incubated at 37°C for 90 min, after which the filters were fixed, stained and
mounted. The chemotactic index was obtained by multiplying the number of
leukocytes in focus by the distance traveled at that level, summing all the
values, and dividing by the total number of leukocytes counted.

For the assay on phagocytosis, 150 pl of freshly drawn heparinized human
blood were placed in 0.5 ml polypropylene microcentrifuge tubes, to which
were added 10 pl of an overnight culture of Staphylococcus aureus in TC 199.
To this suspension were added 10 pl of plant extract or buffer, and the contents
were mixed, sealed and incubated at 37°C for thirty minutes. Blood smears
were then prepared from the contents of each tube. The smears were air-dried,
stained with Wright’s stain, and mounted, and examined at a magnification of
1000x. The number of bacteria associated with each leukocyte was determined
for 50 leukocytes in each smear.

Assessment of vasoactive properties

To assess the vasoactive properties of crude tamarind leaf extract, the
isolated mesenteric preparation was used. Rats weighing 200-250g were
injected with sodium pentobarbital (50mg/ml concentration, 30mg/kg body
weight) intramuscularly. After a midline abdominal incision and with the
mesoappendix as guide, most of the small intestines was exteriorized to
allow identification of the superior mesenteric artery. The superior
mesenteric artery was then isolated and cannulated with a hypodermic needle
gauge 21 and flushed with heparinized tyrode. The entire mesenteric bed was
isolated together with the attached intestinal segments. It was placed in a
perfusion bath of mammalian Tyrode solution, maintained at 37°C, aerated
and continuously changed using a polystaltic pump. The superior mesenteric
artery was attached to a T-tube, one end of which was attached to the pressure
transducer, the other to the perfusion pump. The mean pressure of the
vascular bed was maintained at a filling pressure of between 20 and 40 mmHg
for baseline measurements. The preparation was allowed to stabilize for
around 15-30 minutes, after which 2cc of a 10% bolus injection of crude
tamarind extract were administered. Pressure readings were performed
continuously to determine the lowest blood pressure attained after injection.
As a follow-up, crude tamarind extract was also given intravenously to rats
which had been previously anesthetized. The rats were allowed to breathe
spontaneously through a tracheal tube. The jugular vein and carotid artery
were then cannulated for purposes of infusion and blood pressure measure-
ments. Blood pressure readings from the carotid artery cannula were made
before and after administration of crude tamarind extract intravenously.
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Statistical analysis was performed using the Analysis of Variance for split-
plot design for the cellular studies, and the Wilcoxon Signed-Ranks test for
the organ studies.

Results and discussion
Cellular assays

Absorbance readings from the treatment group containing crude leaf extracts
of Tamarindus indicus were significantly lower than those where buffer alone
was used. Using the classical complement pathway-mediated hemolysis assay,
the mean CHAYV for tamarind was 0.050, whereas for the buffer it was 0.426,
indicating that tamarind extract inhibited this pathway by as much as 88.30
(compared to buffer) (Fig. 1, Table 1).

Complement- Medlated Hemolysis
measured from Mean Absorbance Values

TAM-CCP BUFF - CCP | TAM-ACP BUFF - ACP

Fig. 1 Means of absorbance reading at 405 nm for classical complement pathway-
mediated (CCP) and alternative complement pathway-mediated hemolysis. SE: with
normal serum + erythrocytes; IE: with inactivated serum + erythrocytes; SB: with

normal serum and no erythrocyte.
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Table 1 Means and S.D. of the absorbance values corresponding to hemolysis of
RBCs due to classical complement pathway (CCP) and alternative complement

pathway.
cCcp ACP
Means SD Means SD
TI + serum + RBC .235 .093 .140 .010
TI + inactive serum
+ RBC .185 .022 .145 .014
TI + serum + buffer .059 .009 .078 .008
Buffer + serum
+ RBC .541 .021 .369 .064
Buffer + inactive
serum + RBC 115 .016 .078 .005
Buffer + serum .032 .002 .050 .008
Classical complement pathway
CHAV (extract) = .050 Degree of hemolysis (compared to
+ control)
= .050/.5 = 9.96 %
CHAV ( buffer) = .426 Degree of hemolysis (compared to

+ control)
= .426/.5 = 85.10 %
Alternative complement pathway

CHAV (extract) = - ,00S Degree of hemolysis (compared to
+ control)
= 0.005/1.02 = -0.49 %
CHAV (buffer) = .291 Degree of hemolysis (compared to

+ control)
= 0.291/1.02 = 28.33 %

Results from the alternative complement pathway-mediated hemolysis
showed an even more pronounced effect, with CHAV (extract) being - 0.005
and CHAV (buffer) being 0.291. The degree of hemolysis due to comple-
ment-mediated activity in the presence of tamarind extract when compared to
positive control was zero, indicating complete inhibition of hemolysis due to
the alternative complement pathway.

Tamarind extract failed to inhibit either Bacterial Chemotactic Factor- or
Activated Serum-directed chemotaxis of human peripheral blood leukocytes.
In fact, BCF-directed chemotaxis was significantly enhanced. However, it
significantly reduced phagocytosis of bacteria by human peripheral blood
leukocytes compared to control. In the presence of tamarind extract, the
average number of S. aureaus ingested per leukocyte was 11.12, compared to
20.50 when only buffer was present with no extract.
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Isolated mesenteric preparation

Mesenteric preparations from eleven rats were infused with a 2cc bolus
injection of a 10% w/v solution of tamarind extract. In all of them, peak
pressure dropped by varying degrees. Mean peak pressure measured at base-
line was 37.1 mm Hg, whereas mean peak pressures after tamarind infusion
was 23.7 mmHg, corresponding to a relative decline, on average, of 36.6 %.

The greatest drop in pressure was from a value of 36 mmHg to a value of 10
after tamarind, or a drop of 72% from baseline values. The values are shown
in Fig. 2. Statistical analysis using the non-parametric Wilcoxon signed
ranks test for matched pairs showed that this pressure drop was significant,
with a p-value of 0.0033. Since infusion rate was kept constant through the
procedure, this drop in blood pressure is indicative of a fall in vascular
resistance of the messenteric vessels.

The isolated vascular tree did not show recovery even after minutes after
washout of the substance.

Superior Mesenteric Artery Pressures

Before and After Tamarind Infusion

Peak Pressure (mm Hg)
8
1

-
o
|

0 T = . T
Baseline P (mm Hg) P After Tl (mm Hg)

Fig. 2 Peak pressure measured from the isolated mesentric preparation, at baseline
and after Tamarind extract infusion.
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In vivo administration of Tamarind extract

Preliminary studies using a 10% bolus injection of tamarind extract in
anesthetized rats also produced a profound drop in blood pressure as well as
a decline in heart rate. However, because of the apparent toxicity of the
extract at this concentration, resulting in the deaths of the test animals, the
concentration was reduced to 1%. Norepinephrine at a dose of 0.02 mg/ml
and volume of 0.5 ml was routinely given to simulate a condition of hyper-
tension. Norepinephrine injections resulted in a sharp increase in blood
pressure and heart rate. An example of this is shown in Fig. 3, where peak
systolic pressures rose from around 120 mm Hg at baseline to 190 mmHg
following bolus NE. Tamarind extract was given within a minute, while the
effect of NE was still evident. Shortly following tamarind administration,
peak systolic pressure declined within 6 seconds to around 160 mmHg, and
pulse pressure was also markedly attenuated. The reduction in peak pressure
had a prolonged duration and did not show signs of recovery even after
several minutes of observation.

From the experiments in the isolated mesenteric circulation, it appears that
Tamarindus indicus leaf extracts possess direct vasodilating activities. Photo-
chemical analyses of the plant indicate that the leaves are rich in a number of
acids, such as a-oxoglutaric acid, glyoxylic, oxaloacetic and oxalosuccinic acids
(9). The plant itself yields 15-20% of fixed oil, citric acid, acetic acid, butyric
acid, tannin and pectin (10). It is therefore possible that the observed
decrease in vessel tone of the mesenteric vessels following administration
of the extract in the isolated mesenteric bed is due to the presence of
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Fig. 3 Blood pressure recordings from the rat carotid artery at baseline, after infusion
of norepinephrine and after administration of 1% w/v tamarind extract. Note drop in

blood pressure and attenuation of pulse pressure after tamarind infusion.
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H* ions. Preliminary data after in vivo administration also indicate that the
extracts have acute blood-pressure-lowering effects. The exact action on the
heart is unknown. However, it appears to produce a transient dampening of
the pulse pressure, which could be due to a transient decline in cardiac con-
tractility due to the toxic effects of the substance. The sustained decrease in
blood pressure, however, suggests a long- term direct reduction of the
blood vessel tone, which was evident even after a test dose of nor-
epinephrine.

Aqueous extracts of the plant tested on isolated rat hepatocytes also
demonstrate that T. indica can inhibt cellular necrosis induced by tertbutyryl
hydroperoxide, probably due to its anti-lipoperoxidative activity (10). Thus,
extracts of tamarind appear to be good free radical scavengers, which may
explain in part its anti- inflammatory actions. In addition, as is shown by the
above cellular studies, tamarind extract can inhibit complement-mediated cell
lysis as well as phagocytosis, thus partly explaining its anti-inflammatory
action.

Conclusion

The above results indicate that crude aqueous leaf extracts of Tamarindus
indica possess direct vasodilating effects on the peripheral vessels, as indicated
by a pressure drop in the dependent circulation of the the isolated superior
mesenteric preparation. In addition, this vasodilator action appears to take
place in the intact animal as well, as indicated by the consistent drop in
blood pressure when given as a 0.5 ml bolus of 1 or 10 % w/v solution.
Cardiac effects may also be present, because a transitory decrease in heart
rate and a dampening of pulse pressure may often be observed.

Cellular assays appear to support the use of tamarind extract as a remedy for
inflammation, in view of the fact that complement-mediated lysis, via both
the classical and alternative pathways, is markedly inhibited by the presence
of extract. In addition, the reduction - of leukocyte phagocytosis brought
about by the extract may also partly inhibit the reaction of the natural
immune system to the presence of microbial invaders. The vasodilating
action may in turn increase the circulation to the area, thus hastening wound
healing and resorption.

The above findings suggest that leaf extracts of T. indica may possess
potential vasodilating as well as anti-inflammatory actions. Considering the
widespread use of tamarind leaves as a culinary condiment, the medicinal
potentials can be widely utilized.
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Chapter 16

Microcirculatory disturbances in pediatric
patients

HE -SONG FANG

Dept. of Infectious Diseases, Capital Institute of Pediatrics, Beijing 100020, China

Toxic bacillary dysentery, fulminant epidemic meningitis, septic shock, severe
acute lobar pneumonia and hemorrhagic enteritis are severe diseases. Before
the 1960s severe infections were considered as the only important factor in the
pathogenesis of these diseases, and more attention was paid to antibiotic
therapy, but the results were not satisfactory. It could be thought that there
might be other factors associated with the severe symptoms. The pathogenesis
should be determined.

Observation of nailfold microcirculation

Microscopic examination of the nailfold was carried out in the above diseases,
The results showed a series of regular microcirculatory changes characterised
by arteriolar spasm, stasis of venules, decrease in number of capillary loops,
purplish discoloration of blood, slowing of blood flow and aggregation of
erythrocytes. The severity of these changes was parallel to that of the clinical
manifestations. Thus it was shown that acute microcirculatory disturbances
may be the main cause in the pathogenesis of the above diseases. It has been
found that these diseases, though assosiated with different pathogenesis,
showed similar changes of severe symptoms and acute microcirculatory
disturbances. So these diseases could be called acute microcirculatory disturb-
ance diseases (1).



