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Introduction: Ayurved Siriraj Chantaleela recipe is a traditional Thai remedy consisting of eight medicinal
plants, which is employed for the treatment of fever.

Objective: To investigate the effects of Ayurved Siriraj Herbal recipe Chantaleela on platelet aggregation.
Study design: Clinical research; ex vivo with before and after study design.

Material and Method: Twelve healthy male and female volunteers participated in the present study. Platelet
aggregation test before Chantaleela ingestion was done as a control. After administration of 750 mg
Chantaleela (3 x 250 mg tablets) every 8 hours for 3 doses, platelet aggregation was measured 8 hours
following the first dose using an aggregometer and microplate reader. Adrenaline (Adr) and adenosine
diphosphate (ADP) were used as platelet stimulants. Platelet aggregation was measured again at 32 hours
and 8-10 days after the first dose.

Results: All of the participants completed the present study without any adverse event. Ayurved Siriraj
Chantaleela did not affect platelet aggregation; neither Adr nor ADP were used as platelet agonists in both
aggregometer and microplate reader. Subgroup analysis revealed no significant change in platelet aggregation
after Chantaleela administration according to the control for both male and female groups. The same results
were also obtained in other subgroup analysis including hyperaggregation group, hypo-normal aggregation
group.

Conclusion: From the present study, normal dose of Chantaleela for alleviation of fever does not have an effect
on either platelet aggregation or platelet numbers. It may conclude that the present study supports the safety
use of Chantaleela for relieving fever, as platelet status does not need to be taken into consideration.

Keywords: Siriraj Ayurved recipe, Platelet aggregation, Adrenaline, ADP

J Med Assoc Thai 2010; 93 (1): 115-22
Full text. e-Journal: http://www.mat.or.th/journal

Chantaleela is one of the National List of
Herbal Medicinal Products AD 2006. It is indicated for
relieving fever. It has long been prescribed in Thai
traditional folk medicine. Ayurved Siriraj Herbal recipe
Chantaleela is composed of eight kinds of herbal
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plants including Gymnopetalum cochinchinense,
Myristica fragrans, Dracaena loureiri, Tinospora
crispa, Eurycoma longifolia, Atractylodes lancea,
Angelica sylvestris and Artemisia vulgaris Linn.
Normal dose of Chantaleela for alleviation of fever
is 750 mg orally every 8 hours. Non-clinical studies
revealed the antipyretic action of Chantaleela in white
rabbits at the dose of 400 mg/kg, and its efficacy and
duration of action were equivalent to paracetamol
200 mg/kg. Toxicological evaluation of this medicinal
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remedy demonstrated a high safety profile. The LD, of
the alcoholic extract of Chantaleela was 13.22 g/kg by
oral route. For subchronic toxicity study, Chantaleela
was administered to rats as a high dose of 40 mg/kg,
which was 80 times higher than the normal dose
used in humans. There was no abnormal finding in
organ function and clinical laboratory value®.
Furthermore, Chantaleela did not affect cell viability
of human umbilical vein endothelial cell (HUVEC) at
concentrations up to 1 mg/ml®.

Up to now, the exact mechanism of Chantaleela
is still not clear despite the fact that it produces fever
relief throughout the body. Prostaglandins may play
an important role in its antipyretic mechanism, as in
other non-steroidal anti-inflammatory drugs (NSAIDs).
Since the production of prostaglandins is part of the
body’s inflammatory response to injury and fever, the
inhibition of prostaglandin production by blocking the
cyclooxygenase enzymes, COX-1 and COX-2, has long
been known to be the mechanism of action of aspirin
and other NSAIDs such as ibuprofen. However,
their action in blocking COX-1 is also known to be
responsible for inhibiting platelet aggregation
causing unwanted side effects such as GI bleeding.
The prescription of NSAIDs is, therefore, prohibited
in dengue hemorrhagic fever. This should be the
precaution for the prescription of Ayurved Siriraj
Chantaleela as well. Some unwanted side effects of
Ayurved Siriraj Chantaleela as in the NSAIDs cannot
be ignored unless there is any supporting information.
Thus, the present study was designed to evaluate
the effect of Ayurved Siriraj Chantaleela on platelet
aggregation and the safety profile of this remedy in
normal Thai volunteers.

Material and Method
Materials

Ayurved Siriraj Chantaleela in the dosage of
250 mg tablets was obtained from Herbal Medicines
and Products Manufacturing Unit, manufactured
under GMP by Ayurved Siriraj, Center of Applied Thai
Traditional Medicine (CATTM), Faculty of Medicine
Siriraj Hospital, Mahidol University, Thailand. The
layout of Chantaleela fingerprint was shown in Fig. 1
and 2. Adrenaline (Adr) and Adenosine diphosphase
(ADP) were purchased from Sigma® (USA).

Chantaleela solution preparation for chromatogram
fingerprinting

Each batch of Siriraj Chantaleela recipe was
accurately weighed and dissolved with 80% ethanol or
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50% methanol, mixed and centrifuged at 15,000 rpm
for 10 minutes at 4°C. After precipitation, each
supernatant was filtered through a 0.2 wm membrane
filter and used for thin layer chromatography (TLC)
or ultra performance liquid chromatography (UPLC)
analysis.

TLC chromatogram fingerprinting

Some filtrate of supernatant as mentioned
above, was loaded using sample applicator (Camag
Linomat 5, Switzerland) to TLC plates coated with
silica gel 60 F_, on aluminium sheets (Merck, Germany).
Solvent system of hexane: ethly acetate: acetic acid
(31: 14: 5 v/v) was used as mobile phase for phenolic
separation. The detection was examined under UV 254
nm, 366 nm and visible light after spraying with fast
blue salt (FBS).

UPLC chromatogram fingerprinting

Another filtrate was injected into the UPLC
with photodiode array detector (Water, Milford,
MA, USA). The separation was performed on an
Acquity UPLC column, 100 mm x 2.1 mm ID;
particle size 1.7 wm (Water, Milford, MA, USA). The
experiment was performed at a wavelength of 280 nm
for 17 minutes.

Subjects

Twenty four participants were recruited
(twelve males and twelve females) in the present study
at Siriraj clinical study unit. Their mean age was
24.5 years (ranging from 19 to 30 years). The average
body mass index was 20.6 kg/m? (ranging from 20.13 to
23 kg/m?). They were in good health on the basis of
medical history, physical examination and laboratory
value including complete blood count (CBC), fasting
plasma glucose (FBS), blood urea nitrogen (BUN),
creatinine, aspatate transaminase enzyme (AST),
alanine transaminase enzyme (ALT), lipid profiles.
Negative urine pregnancy test was required in female
volunteers. For each participant, platelet aggregation
test before Chantaleela administration was performed
as a baseline control platelet aggregatibility.

Experimental design

The study protocol was approved by The
Ethic Committee for Human Research, Faculty of
Medicine Siriraj Hospital. The protocol is a before-
after study design in normal volunteers who gave
informed consent about the objective, method
complication and benefit of the research.
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Fig. 1 TLC fingerprints of Ayurved Siriraj Chantaleela and its eight components visualized under UV 254, 366 nm and
visible light (after spraying with fast blue salt: FBS). Lanel: Chantaleela; lane2-9: component no. 1-8; lane10: mixed
phenolic markers (from bottom to top): kojic acid, gallic acid and caffeic acid
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C2 = Atracylodes lancea (Thunb) DC. (Koad-Kamao), C3 = Artemisia vulgaris Linn. (Koad-Chulalumpa), C4 = Angelica
sylvestris Linn. (Koad-So), C5 = Dracaena loureiri Gagnep. (Chan-Dang), C6 = Myristica fragrans Houtt. (Chan-Thet),
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Fig. 2 UPLC-PDA chromatogram of Ayurved Siriraj Chantaleela was shown in 2 and 3 dimension (Panel A and Panel B)
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Participants were not allowed to take any
medication that might affect platelet aggregation for at
least two weeks before the present study. After a
screening test for baseline control, they were admitted
at Siriraj Clinical Research Center to receive Chantaleela
750 mg (three 250 mg tablets) orally every 8 hours for
3 doses. They fasted overnight, then, their platelet
aggregation was measured 8 hours following the first
dose and at 32 hours after the first dose. At 8-10 days
of follow-up, platelet aggregation was measured again
in participants whose platelet aggregation was affected
after Chantaleela administration. The time of blood
sampling for each platelet aggregation test was the
same time (+ 1 hour) in order to reduce diurnal varia-
tion®. The adverse events were recorded throughout
the present study and the assessment of casualty was
done.

Platelet aggregation study

Whole blood was collected from antecubital
vein and mixed with 3.8 percent sodium citrate as an
anticoagulant and centrifuged at 250 g for 15 minutes
atroom temperature. Platelet-rich plasma (PRP) obtained
from supernatant suspension was pooled together®.
Aggregation was determined by Born’s technique®
using aggregometer with Adr and ADP as platelet
agonists. Platelet aggregation was recorded as an
increase in the percentage of light transmission and
was evaluated by comparing the amplitudes of the
aggregation curves. Each experiment was repeated
twice.

Platelet aggregation was also detected by
using microplate reader as previously described”®
with some modification®. Reading of optical density
(OD) at 595 nm was taken using kinetic mode of

microplate reader (Synergy HT, Biotex, USA) at | minute
intervals for 8 minutes. The decrease in OD of PRP
after being mixed with each agonist was considered
to indicate platelet aggregation. Percentage of
aggregation was then calculated from the following
formula: Mean values for each point were plotted
against time.

Percentage of aggregation = (A-B)/(A-C) x 100

A =0D PRP plus normal saline

B =0OD PRP plus agonist

C=0D PFP plus normal saline

Statistical analysis

Results were shown as means + sem from
the analysis group on separate experimental times.
The difference between each group was analyzed by
ANOVA using statistical software GraphPad Prism 5
and p-values less than 0.05 were accepted as statistically
significant.

Results

The data obtained from the present study re-
vealed that, the vital signs and laboratory value were
not significantly different for participants after comple-
tion of the present study (Table 1) except for the de-
crease of mean hemoglobin value from 13.6 to 13.1 g/
dL (p <0.0001) and the reduction of mean hematocrit
level from 41.0t0 39.5% (p=0.0018). However, there
was no clinical significance. No change in platelet num-
bers was detected following Chantaleela administra-
tion. All of the participants accomplished the present
study. No adverse event was found throughout the
present study.

Average percentage of maximum aggregation
in aggregometer before and at 8 hours, 32 hours

Table 1. Comparing the values of different laboratory parameter following Chantaleela administration in 24 healthy
volunteers. Values are given as mean (+ SEM), CI 95% confidence intervals of difference

Before After 95% CI of p-value
difference
Mean SEM Mean SEM

Hb (g/dL) 13.6 0.2 13.1 0.2 0.3-0.8 <0.0001
HCt (%) 41.0 0.6 39.5 0.7 0.6-2.4 0.0018
WBC (X10%/uL) 6.3 0.4 6.6 0.4 -1.0-0.6 0.5666
Platelets (X10°/uL) 257.0 8.0 263.0 10.0 -21.8-9.2 0.4084
BUN (mg/dL) 12.4 0.8 11.9 0.5 -1.2-2.2 0.5537
Creatinine (mg/dL) 0.78 0.04 0.8 0.04 -0.01-0.05 0.2031
AST (U/L) 19.7 0.7 18.5 0.7 -0.1-2.3 0.0654
ALT (U/L) 16.0 1.2 15.1 1.3 -14-3.1 0.4334
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including 8-10 days after the first dose, demonstrated
no significant changes, with neither Adr (Fig. 3) nor
ADP (Fig. 4) as an agonist. The result was confirmed
by using a microplate reader. For subgroup analysis of
this data, the result also showed no significant change
in percent of maximum aggregation in both male and
female group (Fig. 5, 6).

According to the sensitivity of their platelets,
the participants were also classified into hyper-
aggregation group and hypo-normal group. The
hyperaggregation group refers to the subjects whose
platelet has biphasic or irreversible aggregation in
response to only a small amount of an agonist (0.5-1 um
Adr). The hypo-normal group is defined as monophasic
or reversible aggregation when exposed to a high
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Fig. 3 The effects of Chantaleela on platelet aggregation
induced ex vivo by 25 uM adrenaline. Platelet aggre-
gation after the first dose of 750 mg Chantaleela for
8 hours, 32 hours and 8-10 days were not significant
difference from platelet aggregation of control.
Panel A showed percent of platelet aggregation in
aggregometer study, p = 0.93. Panel B showed
percent of platelet aggregation in microplate reader
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Fig. 5 The effects of Chantaleela on platelet aggregation
induced ex vivo by 25 uM adrenaline. Platelet aggre-
gation after the first dose of 750 mg Chantaleela for
8 hours, 32 hours and 8-10 days were not significant
difference from platelet aggregation of control. Panel
A showed percent of platelet aggregation in male
subjects (n =12, p=0.93). Panel B showed percent
of platelet aggregation in female (n =12, p = 0.83)
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concentration of an agonist (25 wm Adr) or platelet
aggregation pattern is dose response relationship
with an agonist. The result revealed that platelet
aggregation seemed to decrease after Chantaleela
administration in hyperaggregation group and
increased slightly in hypo-normal group. However,
there was no statistical significant change of platelet
aggregation after Chantaleela administration in each
group using both Adr (Fig. 7) and ADP (Fig. 8) as an
agonist.

Discussion

At present, commonly used antipyretic
drugs are acetaminophen, aspirin and some NSAIDs.
Although NSAIDs and aspirin are good antipyretic
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The effects of Chantaleela on platelet aggregation
induced ex vivo by 5 uM ADP. Platelet aggregation
after the first dose of 750 mg Chantaleela for 8
hours, 32 hours and 8-10 days were not significant
difference from platelet aggregation of control.
Panel A showed percent of platelet aggregation in
aggregometer study, p = 0.89. Panel B showed
percent of platelet aggregation in microplate reader
study, p = 0.34

Fig. 4
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Fig. 6 The effects of Chantaleela on platelet aggregation
induced ex vivo by 5 uM ADP. Platelet aggregation
after the first dose of 750 mg Chantaleela for § hours,
32 hours and 8-10 days were not significant
difference from platelet aggregation of control. Panel
A showed percent of platelet aggregation in male
subjects (n =12, p=0.93). Panel B showed percent
of platelet aggregation in female (n =12, p =0.70)
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Fig. 7 The effects of Chantaleela on platelet aggregation
induced ex vivo by 25 uM adrenaline. Platelet aggre-
gation after the first dose of 750 mg Chantaleela for
8 hours, 32 hours and 8-10 days were not significant
difference from platelet aggregation of control. Panel
A showed percent of platelet aggregation in hyper
aggregation group (n=6, p=0.18). Panel B showed
percent of platelet aggregation in hypo and normal
aggregation group (n= 18, p=0.47)

agents, they cause undesired side effects on platelet
and gastrointestinal tract. In some diseases, €.g. dengue
hemorrhagic fever, if the patient receives antipyretic
drugs with antipyretic effect, their condition could
worsen. So, it might be necessary to investigate the
effect on platelet aggregation of an antipyretic drug.
In order to investigate the safe use of Ayurved
Siriraj Chantaleela recipe, the authors examined its
effect on human platelet aggregation induced by Adr
or ADP. The present ex vivo study did not demonstrate
any significant changes in the aggregation of platelets
in all groups of the volunteers regardless of gender or
baseline platelet aggregation. In consideration for
each of Chantaleela components, the previous in vitro
studies found that 3 stibenoids obtained from Dracaena
loureiri, one of eight components of Chantaleela
recipe, exhibited potent non specific COX inhibitor'?.
In contrast to this finding, Kaewkamson (2006) found
that no platelet aggregation effect was observed
in ethanolic extract of Tinospora crispa, the other
component of Chantaleela recipe?. At present, there
is still no evidence in platelet aggregation effect for
the rest of Chantaleela’s components. Therefore, this
was the first ex vivo study that investigated the effect
of Chantaleela on human platelet aggregation. From
this result, there was no significant change in platelet
aggregation after Chantaleela administration even
though one component of Chantaleela (Dracaena
loureiri) exhibited potent nonspecific COX inhibitor
in vitro. This may be explained by the following
reasons. Firstly, dosage of Dracaena loureiri in
Chantaleela recipe is not sufficient to exhibit the activity.
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Fig. 8 The effects of Chantaleela on platelet aggregation
induced ex vivo by 5 uM ADP. Platelet aggregation
after the first dose of 750 mg Chantaleela for § hours,
32 hours and 8-10 days were not significant
difference from platelet aggregation of control. Panel
A showed percent of platelet aggregation in hyper
aggregation group (n=6, p=0.67). Panel B showed
percent of platelet aggregation in hypo and normal
aggregation group (n= 18, p=0.96)

In the present ex vivo study, the pharmacokinetic
factors including absorption, biotransformation and
distribution could alter the action of the drug. Secondly,
other components of Chantaleela may antagonize its
effect on platelets. Finally, there may be change in
active substances which affect on platelet functions
by mixture of eight components.

The difficulty for evaluation of a traditional
medicine like Chantaleela was finding the correct dose.
The dosage regimen was not directly specified, as it
was traditional used to relieve fever for a long time.
The result obtained from the present study seems to
support the safety use of Chantaleela as an antipyretic
drug in which there is no effect on platelet aggregation,
platelet numbers and no other serious adverse effect
observed from the present study.
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