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ABSTRACT

This study intends to find out whether co-administration of aqueous extract of Hibiscus sabdariffa L and aspirin would affect the pharmacokinetics
profile of aspirin's metabolite, namely salicylic acid. Four groups of Sprague Dawley rats (n=6/group) received aspirin alone (10 mg/kg orally),
aqueous extract of Hibiscus sabdariffa L 62.5 mg/kg with Aspirin 10 mg/kg, orally, aqueous extract of Hibiscus sabdariffa L 125 mg/kg with Aspirin
10 mg/kg, orally, and aqueous extract of Hibiscus sabdariffa L 250 mg/kg with Aspirin 10 mg/kg, orally. Aqueous extract of Hibiscus sabdariffa L was
given once daily for seven days. On the 7th day, 30 minutes after administration of aqueous extract of Hibiscus sabdariffa L followed by administration
of aspirin, then the plasma sample was taken at a different point. HPLC-UV method was used to identify the pharmacokinetics profile of salicylic acid
contained in rat plasma. Co-administration of aqueous extract of Hibiscus sabdariffa L and aspirin showed an increase in AUC, Cmax, and t1/2 of
salicylic acid, but the increase was not significant (p>0.05). In conclusion, aqueous extract of Hibiscus sabdariffa L does not affect the pharmacokinetics

profile of salicylic acid
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INTRODUCTION

The use of herbs as a key element in traditional medicine has been
going on for a long time. In addition, the use of herbs also
continues to increase, although the data related to their efficacy
and safety are still inadequate. Literature shows that herbs are
used by around 25% of adult societies in developed countries and
more than 80% of people in most developing countries'.

The high use of herbs cannot be separated from the growing belief
in society, that herbs are a safe treatment option because
everything contained in herbs is natural. This belief is certainly
not fully justified and even tends to be dangerous, because, in the
end, the community is not careful in using herbs.

The use of herbs that are increasingly massive raises various
studies related to important aspects of herbs. Many herbs side
effects have also been reported and reviewed, including side
effects caused by interactions between herbs and drugs. A lot of
active components contained in herbs causes the potential for
interactions between herbs and drugs to be higher compared to
drug-to-drug interactions because conventional or synthetic drugs
usually only contain a single chemical entity?. Some cases due to
herbs-drug interactions that have been reported to be interfered
with are ginkgo-thiazide diuretic interactions causing an increase
in blood pressure, ginkgo-trazodone interactions cause coma,
interactions between ginseng-phenelzine induce a mania
condition, and ginkgo-aspirin interactions cause hyphema'.
Based on data shown by Tsai et al® aspirin is one of the drugs that
are often used together with herbs. The literature study shows that

the frequency of interactions between herbs-aspirin is 36
incidents.

Low-dose aspirin has antiplatelet activity. Aspirin is a relatively
selective  inhibitor of the constitutive isoforms of
cyclooxygenase-1 (COX-1). The mechanism of action of aspirin
in inhibiting platelet function is through acetylation of
cyclooxygenase platelets which is in its essential amino acid,
serine529. This reaction prevents the access of the substrate
(arachidonic acid) to the catalytic site of the enzyme in tyrosine
385. This causes irreversible inhibition of thromboxane
formation®. In the body, aspirin is metabolized into salicylic acid
by the esterase enzyme found in the small intestine, liver, and
erythrocytes. The metabolic rate of aspirin to salicylic acid varies
depending on age, sex and accompanying disease’.

Aspirin is the gold standard of antiplatelet. Aspirin has been
shown to be effective as a preventive therapy in patients at risk
for cardiovascular disease (primary prevention) and for patients
who have had one or more cardiovascular diseases (secondary
prevention)®.

According to Liperoti et al’, in the management of cardiovascular
disease, the use of herbs is more prominent than the treatment of
using conventional medicines. One of herbs that is believed to
have efficacy in maintaining cardiovascular function is Hibiscus
sabdariffa L. Hibiscus sabdariffa L has antioxidant activity®®,
antihypertensive'? and anticoagulant and antiplatelet activity'!.
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The use of Hibiscus sabdariffa L in the community has been
going on for years and is used in various preparations such as tea,
flavored drinks and also food coloring. The variety of uses of
Hibiscus sabdariffa L allows the use of Hibiscus sabdariffa L and
drugs together may be high.

Hibiscus sabdariffa L contains a lot of active components.
Therefore, due to interactions that may arise because the use of
drugs together varies. One of the active components contained in
Hibiscus sabdariffa L is chlorogenic acid. In the body
chlorogenic acid is metabolized by the esterase enzyme into
caffeic acid and quinic acid'?, besides that chlorogenic acid is
mentioned can also increase the activity of enzyme esterase'

The presence of herbs-drug interactions can cause severity with
varying levels, from conditions that can still be tolerated to
conditions that can cause death. Therefore, the researcher intends
to investigate whether co-administration Hibiscus sabdariffa L
and aspirin would affect the pharmacokinetics profile of aspirin's
metabolite, namely salicylic acid.

MATERIALS & METHODS
Materials and Animals

Salicylic acid (BPFI, Indonesia), furosemide (Ipca, India),
acetonitrile and methanol (HPLC grade, Merck, Germany),
perchloric acid (Merck, Germany), potassium dihydrogen
phosphate (Merck, Germany), ethyl acetate (Merck, Germany),
aqua bidest (Ikapharma, Indonesia), aqueous extract of Hibiscus
sabdariffa L (Balittro, Indonesia), carboxymethyl cellulose
(Daichii, Japan), aspirin (Sigma-Aldrich, China).

Male Sprague Dawley rats with body weight (100-200 grams)
are purchased from the Bogor Agricultural Institute. The use of
animals in this study has passed the ethical approval of the ethics
committee of the medical faculty, Universitas Indonesia with the
approval number 0643/UN2.F1/ETIK/2018.

HPLC Instruments

High performance liquid chromatography devices (Shimadzu,
LC-20AD) consisting of pumps, degassers (Shimadzu, DGU-
20A5), column C18 (Waters, Reliant ™ 5um; 250 x 4.6 mm);
UV-Vis detectors (Shimadzu, SPD-20A), oven columns
(Shimadzu, CTO 10AS), autosampler (Shimadzu, SIL-20A), data
processing software (Lab Solutions); computer (DELL); UV
spectrophotometer (Jasco).

Chromatography Conditions

The analytical method used is high-performance liquid
chromatography (HPLC) UV-Vis detector at the wavelength (A)
230 nm. The column used is C18 column measuring 250 mm x
4.6 mm with a particle size of 5 pm (Waters, Reliant TM Sum;
250 x 4.6 mm). The condition of the analysis uses a mobile phase
of acetonitrile with 20 mM phosphate buffer (35:65) at pH 2.5;
flow rate of 1.0 mL/minute; column temperature 35°C.

Plasma Extraction Procedure

A total of 250 pL of plasma was put into a sample cup, then 20
pL of furosemide was added as internal standard (10 pg/mL), 20
pL of 15% perchloric acid, then the mixture was shaken with
vortex for 10 seconds. Then added 500 pL of ethyl acetate and
vortex for 3 minutes then centrifuged at 12000 rpm for 3 minutes.
The organic layer was separated and evaporated to dryness at
50°C for 20 minutes. Then the evaporated aliquots were

reconstituted with 35 pL of acetonitrile and 65 pL of phosphate
buffer and then shake with vortex for 15 seconds. The final
solution was transferred to the vial insert, and as much as 20 pL.
was injected into HPLC.

Method Validation

In this study, the validation of the method used is partial
validation which is carried out with a minimum parameter of
linearity, accuracy and precision The stock solution is obtained
by mixing salicylic acid (10 mg) into 10 mL acetonitrile to get a
concentration of 1000 pg/mL (1000 ppm). Whereas for internal
standard, furosemide (10 mg) is dissolved into 10 mL of methanol
to get 1000 pg/mL (1000 ppm). All standard solutions are stored
at 4°C. A calibration curve solution was made by diluting stock
solution salicylic acid 1000 pg/mL with plasma. Dilution was
carried out to produce salicylic acid's concentration 0.2; 0.8; 2;
5; 10; 15; and 50 pg/mL. This sample is prepared by adding
internal standard solution 10 pL and then processed as plasma
extraction procedures. 20 pL aliquots were injected into the
HPLC-UV. Peak area ratio salicylic acid to furosemide (internal
standard) was calculated and plotted. Parameter analysis of
calibration curve is linearity and accuracy. The linearity of the
calibration curve is strengthened when the coefficient of
determination (1?) is greater than 0.995 and % accuracy does not
exceed + 15%, except the LLOQ concentration does not exceed
+20%.

Accuracy and precision tests were carried out using LLOQ
concentration (0.2 pg/mL) and tree quality control (QC) samples
concentration namely QCL (0.6 pg/mL), QCM (23.75 pg/mL) ,
and QCH (37.5 pg/mL) for once analysis (intra-batch). For QC
samples, accuracy and precision values within the £15% were
considered acceptable in the experimental concentration range
and LLOQ with accuracy and precision less than + 20%.

Pharmacokinetic Study

Based on previous research, LDsg of aqueous extract of Hibiscus
sabdariffa L in rats is 2500 mg /kg and 1/10 of the LDs, is
assumed to be a safe dose of aqueous extract of Hibiscus
sabdariffa L which is 250 mg/kg. Furthermore, aqueous extract
of Hibiscus sabdariffa L was carried out with a dose 250 mg/kg
against the time of rat bleeding and the results showed a
significant increase in bleeding time with an average time of 14
minutes. Then, this dose is determined as dose 3 of aqueous
extract of Hibiscus sabdariffa L for testing the pharmacokinetic
interactions of aqueous extract of Hibiscus sabdariffa L and
aspirin, then followed by a dose 2 (125 mg/kg) and dose 1 (62.5
mg/kg). The dose variation was used to investigate whether the
effect to be caused was influenced by the dose of aqueous extract
of Hibiscus sabdariffa L.

This study used four groups of treatment with each group
consisting of six rats. Group 1 (Aspirin 10 mg/kg, orally), Group
2 (aqueous extract of Hibiscus sabdariffa L 62.5 mg/kg + Aspirin
10 mg/kg, orally), Group 3 (aqueous extract of Hibiscus
sabdariffa L 125 mg/kg + Aspirin 10 mg/kg, orally) Group 4
(aqueous extract of Hibiscus sabdariffa L 250 mg/kg + Aspirin
10 mg/kg. In group 1, 0.5% CMC was given for six days, and on
the seventh day, aspirin was given orally 10 mg/kg. Then 0.5 mL
of rat blood was taken through orbital sinus at 0, 0.08, 0.25, 0.5,
1,2,3,4,6,8, 12, and 24 hours after administration of aspirin and
the blood is inserted in a centrifuge tube containing EDTA. In
groups 2, 3 and 4 were given aqueous extract of Hibiscus
sabdariffa L for seven days. On the seventh day, after 30 minutes
of administration aqueous extract of Hibiscus sabdariffa L,
aspirin was given orally 10 mg/kg. Then, rat blood was taken as
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in group 1. During the blood collection process, rats were given
drinking water ad libitum and 0.9% NaCl orally every three
hours. For each treatment, blood samples were centrifuged for 15
minutes with 5000 rpm and 250 pL of supernatant was transferred
into a sample cup and stored at -20°C for later analysis.

Pharmacokinetic Analysis

The area under the plasma concentration-time curve (AUC) was
calculated using the linear trapezoidal rule. The half-life (ti) is
the time needed for a number of drugs or the concentration of the
drug to be reduced to half, which is formulated to be ti» =
0.693/kel. The volume of distribution is considered as the volume
at which the drug is dissolved and calculated as the dose/Co; Co is
the concentration measured immediately after administration.
Plasma clearance (CL) is expressed as a measure of drug
elimination from the body and calculated as the dose/AUC.
Analysis of pharmacokinetic parameters using PK solver
software integrated in Microsoft Excel.

RESULT
Linearity
From the results of the calibration curve analysis obtained a linear

regression equation for salicylic acid y = 0.008 + 0.266x (r =
0.9998).

Intrabatch Accuracy and Precision

The lower limit of quantitation (LLOQ) salicylic acid in plasma
is within acceptable criteria, accuracy and precision are within +
20%. Intra-batch precision and accuracy in plasma are presented
in Table 1. Accuracy and precision values for QC samples are
within + 15% covering the actual range and experimental
concentration considered acceptable. These results indicate that
this method is reliable and valid for the analysis of salicylic acid
in plasma for pharmacokinetic studies.

Pharmacokinetic Analysis

The validated method was successfully applied to salicylic acid
pharmacokinetic studies in rat plasma after oral aspirin alone (10
mg/kg) and co-administration of aspirin (10 mg/kg) with aqueous
extract of Hibiscus sabdariffa L 62.5 mg/kg, 125 mg/kg 250
mg/kg. The time curve of plasma concentration is shown in
Figure. 1, and pharmacokinetic profiles are presented in Table 2.
Pharmacokinetic analysis of salicylic acid in this study using PK
Solver software. The results of pharmacokinetic profile analysis
related to salicylic acid in rat plasma in three co-administration
groups showed an increase in AUC, Cmax, and t1/2 of salicylic
acid compared to aspirin's group, but the increase was not
significant (p>0.05).

Table 1. Intra-batch Accuracy and Precision Salicylic Acid in Rat Plasma

Nominal Peak area(uV/s) PAR (Peak Observed Concentration(pg/mL)
concentration Salicylic Furosemide area ratio) Observed Mean SD Precision (% Accuracy
(png/mL) acid concentration CV) (% diff)
(ng/mL)
0.20 16543 273477 0.060 0.197 0.192 0.007 3.737 -1.332
15650 275753 0.056 0.183 -8.357
16550 275070 0.060 0.196 -1.942
15860 275650 0.057 0.186 -6.88
16880 276654 0.061 0.199 -0.348
0.60 32887 223147 0.147 0.524 0.518 0.012 2.375 -12.670
31870 220666 0.144 0.512 -14.519
32055 223450 0.143 0.509 -15.128
31450 220053 0.142 0.507 -15.463
31560 209329 0.150 0.536 -10.546
23.75 1720506 271004 6.348 23.830 23.345 0.869 3.724 0.366
1440650 224650 6.412 24.078 1.382
1324400 218600 6.058 22.746 -4.225
1435650 225060 6.379 23.951 0.846
1240220 210564 5.890 22.112 -6.893
37.50 2199650 227876 9.652 36.258 37.147 0.703 1.892 -3.309
2658780 270727 9.820 36.890 -1.625
2299540 226104 10.170 38.204 1.877
2760878 278941 9.897 37.179 -0.855
2870760 289862 9.903 37.202 -0.793
Table 2. Pharmacokinetic profile of salicylic acid in rat plasma
Profile Group 1 Group 2 Group 3 Group 4
AUCo-t(ug/mL*h) 85,72452,12 95,02+68,66 159,83+108,51 125,48+82,09
AUCo-oo(pg/mL*h) 86,70+51,76 97,63+67,05 165,09+110,80 128,21+82,32
Tmax(h) 3,17+1,72 3,16+1,83 2,50+0,83 2,17+1,16
Cmax(pg/mL) 16,2049,1 16,84+12,25 30,51+17,24 19,49+13,14
t1/2(h) 3,11+1,82 5,9944,63 5,3242,85 4,39+0,87

Note : The data above shows the average with a standard deviation. p>0.05. n (6). AUC (area under the curve); Tmax (the time take to reach Cmax);

Cmax (the maximum plasma concentration); t 2 (elimination half-life).Group 1 (Aspirin 10 mg/kg); Group 2 (aqueous extract of Hibiscus sabdariffa

L 62.5 mg/kg + Aspirin 10 mg/kg); Group 3 (aqueous extract of Hibiscus sabdariffa L 125 mg/kg + Aspirin 10 mg/kg); Group 4 (aqueous extract of
Hibiscus sabdariffa L 250 mg/kg + Aspirin 10 mg/kg).
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Figure 1. Mean plasma concentration-time profiles of salicylic acid in rats after oral administration of aspirin alone and co-administration
aqueous extract of Hibiscus sabdariffa L and aspirin.
Note: Group 1 (Aspirin 10 mg/kg); Group 2 (aqueous extract of Hibiscus sabdariffa L 62.5 mg/kg + Aspirin 10 mg/kg); Group 3 (aqueous extract of
Hibiscus sabdariffa L 125 mg/kg + Aspirin 10 mg/kg); Group 4 (aqueous extract of Hibiscus sabdariffa L 250 mg/kg + Aspirin 10 mg/kg).

DISCUSSION

Co-administration of herbs and conventional medicines is
increasing and becomes a serious problem related to the impact
of interactions that occur due to the use of these combinations.
Drugs that have antiplatelet properties are often involved in
herbal-drug interactions. Aspirin is a gold standard as an
antiplatelet which is effective in inhibiting platelet aggregation.
In low doses, aspirin is used as an antithrombotic agent to prevent
platelet aggregation through inhibition of the cyclooxygenase
enzyme. Aspirin has been shown to be effective as preventive
therapy for patients at risk of cardiovascular disease (primary
prevention) and for patients who have suffered from one or more
cardiovascular diseases (secondary prevention).

In the body, aspirin is rapidly hydrolyzed into salicylic acid by
the esterase enzyme that found in the intestine. In this metabolic
process, differences in species have a significant effect related to
the activity and specificity of the esterase enzyme. Based on
previous research, esterase found in rat intestinal showed
specificity three times stronger in metabolizing aspirin compared
to esterase present in the human intestine'*. Data from table 2
informs that the co-administration aqueous extract of Hibiscus
sabdariffa L with aspirin showed a tendency to influence all
pharmacokinetic profiles of salicylic acid when compared to the
aspirin group. However, all effects on the pharmacokinetic profile
were not statistically significant. In the AUC parameter, the AUC
value of the single aspirin group was smaller than AUC in the
three co-administration groups of aqueous extract of Hibiscus
sabdariffa L and aspirin. The AUC value is associated with the
number of systemically absorbed drugs. From this research data
information, the presence of Hibiscus sabdariffa shows a
tendency to increase the amount of absorbed salicylic acid.
Salicylic acid which is absorbed is the result of aspirin
metabolism by the esterase enzyme in the intestine. Theoretically,
aspirin and Hibiscus sabdariffa L (chlorogenic acid) is the
substrate of the esterase enzyme'® besides that chlorogenic acid
contained in aqueous extract of Hibiscus sabdariffa L also cause

an increase in esterase activity'> Therefore, at the same time,
chlorogenic acid will be metabolized by esterase and increasing
the activity of the enzyme so that by increasing the activity of the
esterase enzyme, the metabolism of aspirin into salicylic acid also
increases. The results showed that the values of AUC and Cmax
of salicylic acid were greater in the three co-administration
groups of rosella water extract and aspirin than in the single
aspirin group. Previous studies investigating the interaction
between aspirin and Panax notoginseng showed an increase in
AUC of salicylic acid when given in combination, but this
increase was not statistically significant'. Based on the value of
elimination half-life (t ') salicylic acid in the co-administration
group has increased compared to the single aspirin group, this
means that the presence of an aqueous extract of Hibiscus
sabdariffa L results in slower elimination of salicylic acid, but
this increase is not statistically significant.

CONCLUSION

Co- administration of aqueous extract of Hibiscus sabdariffa L
with aspirin in rat did not have a significant influence on the
pharmacokinetics profile of salicylic acid, but further research is
needed to determine the effect of interaction of aqueous extract
of Hibiscus sabdariffa L with aspirin in human.
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