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Comments

The lipophilicity and wound
healing activity of selected ginger
compounds (6—shogaol 6-gingerol,
8—gingerol and 10—gingerol) has been
investigated using chromatographic
and computational methods, and
percentage of wound contraction in
experimental method was correlated
to confirm the influence of log P on
wound healing. Research reveals
that lipophilicity could be a useful
parameter for the determination and
prediction of QSPR and QSPR study of
ginger compounds.
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1. Introduction

ABSTRACT

Objective: To correlate the chromatographic and computational method to calculate lipophilicity
of selected ginger compounds and to observe the effects of log P on wound healing.

Methods: Mixtures of acetonitrile and water with acetonitrile content between 95% and 50% v/
v in 5% increments were kept separately in 10 different chromatographic chambers, saturated
with solvent for 2 h. Spots were observed under UV light at A=254 nm p—anisaldehyde used as a
spraying reagent. Theoretical calculation was done using the Alogps 2.1 online program at www.
veelab.org/lab/alogps. For percentage wound contraction, five groups of animal (mice) 25-30 g) of
either sex were selected. Wound were created on dorsal surface of animals using toothed forceps,
scalpel and pointed scissors. The wound areas were calculated using vernier caliper. After
making wound mice were orally administered 35 mg/kg 6—shogoal, 6—gingerol, 8—gingerol and 10—
gingerol respectively. Group E as the control group received tap water.

Results: The lipophilicity values determined in thin layer chromatography were correlated with
the theoretically calculated various log P by linear regression analysis. Significant correlations
were found between log P values calculated by software program and the experimental reversed—
phase thin—layer chromatography data. Order of wound healing property of ginger compounds is
directly dependent on lipophilicity i.e. more lipophilic compound has highest activity.
Conclusions: Experimentally determined lipophilicity (R,) values were correlated with log P
determined by software’s and found satisfactory. Lipophilicity (Ry,) is a useful parameter for the
determination and prediction of biological activity of ginger compounds.
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compounds has been defined in many ways. The most applied
one is a partition coefficient, P, or its decimal logarithm, log

Lipophilicity is the most important physicochemical
properties frequently used parameter in quantitative
structure—activity relationship (QSAR) analysis(ll. Tt is an
important tool to describe pharmacodynamic, pharmacokinetic
and toxic aspects of drug activity. The lipophilic nature of

P, which represents the tendency of a molecule to partition
itself between organic and aqueous phase. The traditional
shake—flask partition method between n—octanol and water is
often substituted by chromatographic approaches [reversed—
phase high performance liquid chromatography and reversed—
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phase thin—layer chromatography methods (RP-TLC)]J2.31. Log
P in the n—octanol—water system is a common measure of
lipophilicity because of the similarity of this environment to
biological membranes. However, other alternative approaches
for measuring lipophilicity have also been developed such as
chromatographic, artificial membranes, electro kinetic and
partitioning between lipid and water phase approachesf4l.
Lipophilicity is the most important physicochemical properties
of compounds which involved in pharmacokinetic processes
such as absorption, distribution, metabolism and excretion,
as well as toxicity, usually referred to as ADMETISI. Some of
pharmaceutical industry publications have confirmed that poor
oral absorption and pharmacokinetic properties are the main
problems upset the potential drug claimants|6.71. The lipophilic
ginger rthizome extracts have yielded the potentially active
components, gingerols and shogaolsi8l and the lipophilicity
increases as their alkyl side chain increases in length from
10 to 16 carbonsl9. Among them, chromatographic methods
are still widely used for determination of the lipophilicity of
drug—like compoundsl10.11] and also has been found to offer a
rapid method for the analysis of a large number compounds|!11.
Ginger compounds have a variety of effects on the skin that
may contribute to improved wound healing. Gingerol and
shogaol in particular, is known to have anti—oxidant and anti—
inflammatory propertiesi12], and has been reported to promote
new blood vessel formation(13]. One of the recent experimental
data suggests that a combination of curcumin and ginger
extract might provide a novel approach to improving structure
and function in skin and, concomitantly, reducing formation
of non-healing wounds in “at-risk” skin(14]. Lipophilic
drugs creating an effective dermal drug delivery system that
simultaneously repairs the skin barrier and facilitates wound
healing|15]. The aim of this study is the determination of the
lipophilicity of a ginger compounds, by chromatographic and
computational methods and to see the influence of lipophilicity
on wound healing.

2. Materials and methods

2.1. Materials

Acetonitrile (HPLC—grade) was supplied by (Darmstadt,
Germany), and water was obtained from our laboratory water
still (DAFCO, Germany). TLC plates (5 cmx10 cm) RP—18 F254S
(Merck, Darmstadt, Germany). Standard 6—shogaol (CAS No.
555—66—8), 6—gingerol (CAS No. 23513—14—6), 8—gingerol (CAS No.
23513—08—8) and 10—gingerol (CAS No. 23513—15—7) were obtained
from Natural Remedies Bangalore Pvt. Ltd., India.

2.2. Methods
Mixtures of acetonitrile and water with acetonitrile content

between 95% and 50% v/v in 5% increments were kept
separately in 10 different chromatographic chambers, saturated
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with solvent for 2 hitel. The tested compounds were dissolved
in methanol (1 mg/ ml) and 10 uL samples of the solutions were
separately spotted on the plates. After developing and drying
the plates, the spots were observed under UV light at A=254
nm after spraying p—anisaldehyde as spraying reagent. The R,
values are means from three independent determinations. R,
values of tested compounds were calculated using equation (1):
Ry=log/R—1 ()
The correlations between the R, values and concentration of
organic solvent were calculated separately for each compound
according to equation:
R\=R\+bC @

Where C is the concentration of acetonitrile in the mobile
phase @ v/v).

Calculation of Log P: All the theoretical calculation was done
using the Alogps 2.1 online program at Virtual Computational
Chemistry Laboratoryl17.

2.3. Excisions wound healing

2.3.1. Amimals

The mice (25-30 g) of either sex were obtained from the
experimental animal care centre, College of Pharmacy, Salman
Bin Abdulaziz University, Al-Kharj. The animals were kept
in animal house in standard condition of temperature [(22+2)
°C] and relative humidity (55%) with 12 h light/dark condition.
They were provided with Purina chow diet and drinking
water ad libitum during the whole period of experiment. The
experiments and procedures used were approved by the
Ethical Committee of the College of Pharmacy, Salman Bin
Abdulaziz University, Al-Kharj, KSA.

2.3.2. Wound

The excision wound model was used to monitor wound
contraction and wound closure time. Five groups (n=5) of
mice were used in the experiment. At the beginning of the
experiment, the dorsal fur of each mouse was shaved with an
electric clipper. After 24 h, all animals were anesthetized by
1 mL of intravenous ketamine hydrochloride (10 mg/kg body
weight) and the shaved areas were sterilized with 70% alcoholic
solution. A predetermined dorsal area (approximately 20
mm’) was excised using toothed forceps, scalpel and pointed
scissors. A fresh surgical blade was used for the perpendicular
cut in each animal and tension of skin was kept constant
during the procedure.

2.3.3. Treatments

After the making wounds, all mice were randomly divided
into five groups and colored with a non—toxic color. Group A,
Group B, Group C, Group D were orally administered 35 mg/
kg 6—shogoal, 6—gingerol, 8—gingerol, 10-gingerol respectively.
Group E as the control group received tap water. All mice were
monitored daily for 10 d. The wound areas were calculated
using vernier caliper immediately after the wound excision and
10 d post wounding.
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