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Background. The tendency to use of herb drug simultaneously with synthetic drug may result
in an interaction. Red ginger contains gingerol and shagaol proven to increase gastric emptying time
and have antiplatelet activity, which causes the blood becomes more dilute, the heart of the work is
lighter, so the smooth blood flow, which in turn may affect the bioavailability of furosemide.

Objective . This study aims to determine the difference between the effect of 2 hours before, 4
hours after coadministration with infusa and red ginger (Zingiber officinale Roxb.) on the
bioavailability of the tablet furosemida in male rabbits.

Method. The cross over design with the same subject was used in this study. The samples
consisted of 80 mg furosemide with 0%b/v, 5%b/v, 7,5%b/v and 10%b/v red ginger infusa, 2 hours
before administration furosemida tablet, 4 hours after administration of tablets furosemida. Blood
sampling is done throught marginalis vein and performed at the 0,5, 0,75, 1; 1,5, 2; 3; 4; 6, 8, and
24. Furosemida levels in blood plasma using the Kelly's method modified by Hakim. Bioavailability
parameters are determined directly from the graph the relationship Cp vs t while the AUC determined
using the trapezium method.

Outcome measurement. The results then were used to evaluated the bioavailability
parameters: tyas, CPmais, and AUC”™ and were analyzed using ANOVA test in the same way as well as
95% trust standart.

Result. Value Cp,,, from treatment respectively for 43.2 ug/ml, 58.3 ng/ml, 182 ug/ml, and
119 ng /ml. Tmax value of treatments A, B, C, and D, respectively for 5.4 hours, 5.2 hours, 5 hours,
and 3.6 hours. Value AUC”™ of treatments A, B, C, and D, respectively for 668 pg.jam / ml, 867
pg.jam /ml, 1808 png.jam /ml, and 1459 ng.jam / ml.

Conclusion : The results showed that infusa red ginger (Zingiber officinale Roxb.) with a
variation of the timing of 2 hours before, 4 hours after, and together with the provision may affect the
bioavailability of the tablet furosemida, where prices Cpyaus and AUC on all three treatments is
greater than the control and in each treatment there were significant differences (P < 0,05), while the
price tmaks did not differ significantly with control or equal to controls (P > 0,05).
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INTRODUCTION

Millions of people use herbal medicine in
conjunction with synthetic drugs without the
doctor's recommendation (Gohil and Patel,
2007). The general public thinks, herbal
medicines can reduce the side effects of drugs
taken and can improve the effectiveness of
treatment (Inamdar et al, 2008). Although
considered natural, many medicinal herbs that
can interact with other medications causing
harmful side effects and or reduce the benefits of
the drug (Gohil and Patel, 2007).

The number of pharmacologically active
compounds in herbal medicine, the interaction is
likely to increase. Theoretically herbal drug
interactions with synthetic drugs is higher than
synthetic drugs because the interaction of two
synthetic drugs usually contain only a single
chemical constituents (Izzo, 2004). The use of
herbal medicine in conjunction with synthetic
drugs is generally not supervised by the
physician or practitioner of herbal medicine, it
can result in harm to the patient, if they use
herbal remedies and potential drug interactions
sintetiknya have. This interaction is generally
not known until the patient is experiencing pain
or serious incident occurs that threatens the
patient's life (Gohil and Patel, 2007).

Herbs can interact with medications
through pharmacokinetic interactions and
synthetic or pharmacodynamic (Rodda et al.,
2010). Pharmacokinetic interactions lead to
changes in absorption, distribution, metabolism
or excretion of synthetic drugs or herbal
medicines that can affect drug action
quantitatively. Pharmacodynamic interactions
qualitatively affect drug action, either through
enhancing effect (synergistic or additive action)
or antagonist effects (Gohil and Patel, 2007).
Interactions between herbal medicines and
antibiotics, such as ginger and metronidazole,
may increase the toxicity of metronidazole, due
to ginger lowers kliren and elimination of
metronidazole (Okonta et a/, 2008). On the other
hand, according to Young et al, (2006) Ginger
has a synergistic effect given together with
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nifedipine in inhibiting platelet aggregation in
hypertensive patients.

Furosemide chosen as a model drug in this
study because it is one powerful diuretic drug
that is the first line treatment of hypertension
according to JNC VII level I (Chobanian et al,
2003). Furosemide categorized as BCS class 11
drug because of poor solubility. Furosemide has
a dose-response curve is steep and high protein
binding, ie by 95% so that furosemide as a
potential drug interactions with objects on drugs,
drugs with food (Mc Evoy, 2002). Red ginger
contains gingerol and shogaol proven to increase
gastric emptying time and have antipletet
activity, which causes the blood becomes more
dilute, the heart of the work is lighter, so the
smooth blood flow, which in turn can affect the
bioavailability of furosemide tablets.

MATERIALS AND METHODS

The main material used is a 9 month old
red ginger obtained from Bantul area. The
chemicals used were pa furosemide powder,
furosemide tablets (Indofarma), ethyl acetate pa
(E Merck), HCI pa (E Merck), phosphate buffer
pH 8 (NaOH and KH2PO4), NaOH pa, heparin
(Invicolt), distilled water (Asia Lab.), local strain
male rabbits aged 3-4 months weighing 1.5-2 kg
(CV <5%). This study used 5 male rabbits of
local strain (n = 5) weighing between 1.5-2 kg
(CV <5%), were studied using a cross-over
design (Table I) with 6 kinds of treatment.

Before the treated rabbits were fasted for 1
day. For each treatment was given 7 days
washout (t1 /2 preliminary experiments (control
1) is 8.15 hours). After drug administration,
blood was collected at 0.5 hours, 0.75, 1, 1.5, 2,
3; 3.5; 4; 8 and 24, via Marginal ear vein of
rabbits. Blood collected in tubes that had been
given heparin ependrof. The blood levels of
furosemide in accordance with the method set
out Kelly et al. modified by the Judge (1996).
Blood plasma (250 mL) plus 0.1 N HCI (50 mL)
and then mixed disari with ethyl acetate (3.0 mL)
using a vortex for 2 minutes. The organic layer
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Table I. The design of Cross Over in determining the bioavailability of the furosemide tablet infusion
on coadministration of red ginger

Week
Rabits

1 11 111 | A% \% VI
1 FO F1 F2 F3 F4 F5
2 F1 F2 F3 F4 F5 FO
3 F3 F4 F5 FO F1 F2
4 F4 F5 FO F1 F2 F3
5 F5 FO F1 F2 F3 F4

FO: furosemide 80 mg tablet (control).

F1: Giving with 5 mL of red ginger infusion 5% with furosemide tablets.

F2: Giving with red ginger infusion 5 mL of 7.5% with furosemide tablets

F3: Giving red ginger infusion 5 mL 10% 2 hours before furosemide tablets

F4: Giving with red ginger infusion 5 mL 10% with furosemide tablets.

F5: Giving red ginger infusion 5 mL 10% 4 hours after furosemide tablets Note: delivery volume of 5 mL

infusion administered orally.

(2.0 mL) were taken, added to it a solution of 0.1
M phosphate buffer pH 8 (2.50 mL), and then
in-vortex for 2 min and in-centrifuged (2500
rpm, 10 min). Buffer layer is taken 2.0 mL
acidified with 0.5 N HCI (1.0 mL). Subsequently
the solution was measured at a wavelength of
excitation intensity and maximum emission
using spectrofluorometer (Hitachi F 2500).

Determination of bioavailability parameters
of furosemide

Bioavailability parameters include tmax,
Cpmaks, and AUC””” obtained directly from the
curve relationship between drug concentration
and time, and AUC® ~ ® obtained by the
trapezoidal method.

RESULTS AND DISCUSSION

Determination of furosemide levels in the
blood carried by spectrofluorometer that had
been previously validated. The result of the

excitation and emission wavelengths of
furosemide in blood plasma obtained
respectively 273 nm and 408 nm. Linear
regression equation to calculate the levels
obtained: Y = 1.7448 X + 14.5463, with a
correlation coefficient of 0.9970 is greater than r
table 0.754 (n = 9 and 95% confidence level).
Recovery value of 104.84 + 1.3 to 118.53 =+
2.42%. Value of plasma levels of furosemide in
blood at any given time are presented in Table II.

With fluctuating results in Figure 5 has
areca under the curve (AUC) was determined
using the trapezoidal method, the average of the
levels obtained, while ty, and Cpmgs directly
from the graph of the results of the assay
furosemide in blood plasma for each treatment.
More results can be seen in Table III.

From previous experiments on the effect
of food on the bioavailability of furosemide, said
that the food does not significantly affect the
bioavailability of furosemide (Kelly et al, 1974).
Unlike the other experiments (McCrindle et al,
1996) that furosemide 40 mg were given and
analyzed using HPLC, the food may decrease the
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Table II. Value of furosemide levels in blood plasma (purata = SE)

Time Consentration (ng/mL) £SE
(hours) FO F1 F2 F3 F4 F5
0 0 0 0 0 0 0
0.5 10.08+3.99  9,71+3.59  16.55+3.10  8.12+0.41 20.13+4.57 38.69 +4.72
0.75  12.64+10.87 12,9243.74  19.33£2.95  847+0.64  28.10+5.02 49.76 + 4.53
1 14.73+4.11  17.774£5.02  22.14+3.47  11.92+1.55  40.5449.90 53.67 +6.82
1.5 25.03+9.23  25.53+£10.24 40.89+12.88 14.48+2.37  55.87=15.71 64.84 +7.59
2 25.6749.24  31.12+13.17 49.32+1430 22.97+1.80  76.32+20.93 77.77 £ 6.30
3 38.84+15.04 47.53£16.76 64.74£14.02 37.25+3.77  100.78+22.27 104.79 +11.17
3.5 45071491 41.27+11.02 72.77+17.36  46.84+£2.03 119+19.34 105.65 + 5.28
4 50.97+14.53  47.99+12.32 82.35+20.28 56.22+5.53  121.85+17.67  71.52+4.54
8 58.97+11.27 61.61+9.41  59.57+16.69 44.16+529  128.05+29.23  55.52+6.22
24 13.5242.09  11.13+3.75  9.43+334 102+ 1.73 13.26+4.34 18.57+0.79
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Figure 1. Furosemide concentration curve (purata = SE) in
plasma as a function of time, with each male rabbits
treated orally at a dose of 80 mg.

bioavailability of furosemide by 30% and other
studies also suggested breakfast can decrease the
bioavailability of furosemide by 30%, but is not
affected by the long Gastric emptying time
(Beerman & Midskov, 1986).

From the results of research conducted, to
see the effect of ginger rhizome infusion
concentration given that the concentration of
5%, 7.5%, and 10% w / v with furosemide, the
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price obtained is obtained from the smallest tmax
furosemide treatment concentration of 7.5%,
which is 4 , 4 hours. This indicated that the
coadministration treatment of red ginger
infusion concentration of 7.5%, furosemide is
absorbed more quickly, made possible because
the content of oleoresin of red ginger (gingerol
and shogaol) (Yamahara et al, 1990) increases
the speed of gastric emptying (Hu et al, 2011).
Speed affects the rate of gastric emptying
unstable drug degradation in the stomach
(Devissagoet, 1982).

Area Under the Curve (AUC*™) largest
obtained from coadministration treatment of red
ginger infusion concentration of 10%, ie 1996.46
ug / mL.jam, this is due to the possibility of
active substance (gingerol and shogaol) highest,
which is known to serves as an antiplatelet
(Young et al, 2006). Next will cause the blood
thinner, lighter work of the heart and blood flow
to be smooth, so that the displacement of
furosemide from the intestine into the systemic
circulation has increased.

The maximum concentration (Cppaxs)
mainly from coadministration treatment of red
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Table III. Purata furosemide bioavailability parameter values ??in male rabbits

Bioavailability Treatment
Parameters FO F1 F2 F3 F4 F5
Cpmaks (ug/mL) [61,36=12,77| 70,07+11,48# | 87,45£18,05# 583 +39# | 154,28+23,49* | 119 +7,3*
tmaks (Jam) 7,2+ 0,80 6,2+ 1,11# 4,4+ 0,98# 5,2+ 0,4# 5,5+ 1,02# 3,6 +0,6*
AUC 0™ 1186,26+ 1071,75+ 1096,58+ 1996,46+
s ) ; N s N
(ng/mL.jam) 150,45 155,22# 194,28# 867+ 061% 290,08* 1459 & 64#
Remark s: * No significant difference (p <0.05) with the control treatment
# No significant difference (p> 0.05) with the control treatment
ginger infusion concentration of 10%. Cpmaks drug absorbed becomes smaller, so that
will increase with an increase in AUC"”, everything is not directly affect the

because the concentration of the drug will show
the amount of drug that will be absorbed by the
body.

From the results of the study to see the
effect of the timing of the price obtained
furosemide smallest tmax obtained from 4 hours
after treatment administration is 3.6 hours. Area
Under the Curve (AUC™™) largest obtained from
coadministration treatment of red ginger
infusion with furosemide tablet, which is
1996.46 + 290.08 mg / ml.jam. The maximum
concentration (CPmaks) mainly from
coadministration treatment of red ginger
infusion concentration of 10% concurrently with
furosemide tablet, which is 154.28 + 23.49 mg /
ml.jam.

Decrease or increase of Cppaks, tmax, and
AUCO-0o possible because of several factors
such as the surface area of the intestinal wall that
allows the drug to the colon greater contact, the
speed in which delay gastric emptying slows
gastric emptying and drug absorption
furosemide at acidic pH height / base more in the
form of ions while the drug is absorbed in the
intestine molecular form (Banker and Rhodes,
1996). The movement of the digestive tract and
into the blood stream absorption and decreased
movement of the drug from the gut can also
affect the amount of drug absorbed, and the
presence of the drug with mineral complex will
also affect drug dissolution rate and amount of
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bioavailability of the drug. Not only influenced
by it alone, the stability of the drug and the
disease causes a decrease in organ function in
test animals are not known to also affect drug
absorption (Devissaguet, 1982).

These results indicate that infusion of red
ginger affect the bioavailability parameters
Cpmaks and AUCO0-o0, but does not significantly
affect the parameters tmax, this can happen due
to many factors that affect the bioavailability of a
drug, among others, note that furosemide in
Biofarmasetika Classification System (BCS )
including two classes. le drugs that have a high
permeability while the low solubility or
dissolution. The active substance of red ginger
rhizome causing increased permeability. This is
due to the active substances in addition to
increase gastric emptying time, as well as
antiplatelet that is a blood thinner and blood flow
more smoothly. If the blood flow smoothly shift
from gastrointestinal to systemic furosemide
increased.

Since the results indicate that furosemide
when administered concomitantly with red
ginger infusion significantly cause changes in
bioavailability parameters Cppas and AUCO-c0,
then the use of furosemide should be careful
when consumed with red ginger infusion.
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CONCLUSION

At the conclusion of research conducted
as follows:

1. There is no significant difference in the effect
of red ginger infusion by 5 ml at a
concentration of 5% w /v and 7.5% w /v in
conjunction with the bioavailability of
furosemide tablets furosemide, but the effect
on the concentration of 10% Cppas, and
AUC”*,

2. There is no significant difference in the
timing of the effect of red ginger infusion 5
ml of 10% w / v two hours before,
simultaneously, and 4 hours after, the
bioavailability of furosemide tablets.
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