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INTRODUCTION
Vitiligo is an autoimmune disease. It is an acquired skin depigmenting disorder characterized
by the loss of of melanocytes, from basal layer of the epidermal and the matrix portion of the

hair bulb. Vitiligo is defined clinically by expanding areas of well circumscribed, milky
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white, cutaneous macules on the skin surface due to the destruction or inactivation of
epidermal melanocytes.lY 1t’s also affects the psychology and social status of the patient.[*™
Vitiligo is classified as segmental & non-segmental vitiligo[e'gl, further non segmental
includes generalised, universal, focal, acrofacial and mucosal vitiligo. White patches are
more common in area where the skin is exposed to the sun. People with vitiligo often have
hair that turns gray early. Those with dark skin may notice loss of colour inside their

mouths.™

The prevalence of vitiligo is likely less than 1% but varies based on region, females usually
acquires the disease earliar than males.!”! Studies found that the prevalence in China, India
and Denmark have 0.93%, 0.05% and 0.38% respectively.'>*? In India, Gujrat is considered
to have the highest prevalence in the world, at about 8.8%.1** Men & women are equally
affected?>* but women are more likely to seek treatment.'>*! The mean age of onset is
earlier in those with a positive family history™"*®! which ranges from 7.7% to more than
50%.17161923 vsitiligo is generally more prevalent in significantly more prevalent in young

women (30 years of age) than young men. 241225261

Autoimmune hypothesis of melanocyte destruction is further apprecciated by the current
clinical practice of vitiligo managment; all the nonsurgical vitiligo treatment with proven
efficacy is based on immunosuppression. Thus future investigations in vitiligo etiology would
focus on finding the exact condition that trigger and sustain this melanocyte —specific

autoimmune responce.?”]

Women are more severely affected with respect to quality of life, being more likely to be
depressed about their appearence and more likely to internalize stigmatization and attribute
an internal cause. Psycological effects appear to be more prominent when visible body areas
are affected, psycological intervention should be offered as a way of improving coping

mechanisms in patients with vitiligo.

There are several treatment options available to vitiligo patients. Most treatments are
intended to restore pigment to the skin. Treatment options generally fall into several
categories™®: UVB phototherapy™, PUVA phototherapy™, transplanting melanocytes,
Dapsone & vitamin B6, Tacrolimus, Cosmetics, Topical corticosteroids &

Depigmentation.”® Current treatment which use of photosensitisers (eg. psorlens) with UVA
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radiation (PUVA), corticosteroids or skin grafting have low sucess rates are generally

accompaneid by unpleasent side effects.

Certain plant remedies, usually administered as mixtures of hearbs or extracts, particularly
those used in traditional Chinese medicine and Indian Ayurvedic medicine, have been
employed for the treatment of vitiligo for a long time and in many cases have given positive
result in small scale studies. Herbs like Psoralea corylifolia L and Vermonia anthelmintica
wild. Centratherum anthelminticum kuntze are well known for their use in this disease.
Psoralens, which are employed in modern PUVA and khellin in KUVA therapy, were
originally derived from plant sources (Psoralea corylifolia L and Ammi visnaga respectively)
used in traditional remedies for vitiligo. However these therapies rely on the use of UV

irradiation for their efficacy, which is associated with the etiology of skin cancer.?”

Studies shows that use of extract piperine in vitiligo by reducing the effect of UV radiation
and also in avoiding side effects. Topical formulation was found to be stable throughout the
shelf 1ife®%, and induced marked pigmentation responce with clinically better result than
UVR alone.®™ Root bark Extract of Dictamus dasycarpus Turcz is widely used in China,
Japan and Korea against eczema, pruritis & urticaria which is also demonstrated anti-allergic
and anti-inflammatory effect.®? Thus this efforts was taken to study the efficacy and safety
of topical cream containing extract of Piper nigrum and Dictamnus dasycarpu turcz for

vitiligo.

MATERIALS AND METHODS

Collection and Authentification of drug

Black pepper were collected from the local market and authenticated. The authenticated
sample of dried root bark of Dictamnus dasycarus turcz was procured from U.S which is

indigenous to South Korea.

The piperine & dictamnus dasycarus turcz was extracted® by Soxhlation method%* by
using 95% ethanol and reflux method 60% aqueous acetone as a solvent respectively and
identified!*! by Dragendroff’s, Hager’s, Mayer’s & Wagner’s reagent test; TLC36]
Infrared spectromeroscopy™*3), UV spectral analysis.”!
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Formulation of cream

1) The o/w cream was prepared from piperine and dictamnus dasycarpus turcz extract.

Sr. No. | Material Name Scale
1. Piperine 1%
2. dictamnus dasycarpus turcz 12%
3. Stearic acid 60mg
4. White petrolatum jelly 145mg
5. Mineral oil 116mg
6. Lanolin 10mg
7. Cetearyl alcohol 20mg
8. Distilled water g.s
9. Triethanolamine 14 mg
10. Perfume g.s

2) The piperine and dictamnus dasycarpus turcz extract was formulated by using
PEG1000 and Bees wax as a creame base.

Sr. No. | Material Name Scale
1. Piperine 1%
2. dictamnus dasycarpus turcz 12%
3. PEG1000 : Bees wax 1:1 (gm)

Evaluation of Cream: Evaluation of cream was done by physical evaluation method (after

)[39,40,41]

feel, type of smear, removal pH“? Homogeneity™!, Viscosity™® Irritancy test!*?]

Drug content uniformity™*, and Drug release.*”

Study of Irritancy: The experiment was carried out using six adult male rabbits weighing
about 1.5 to 2.5 kg to test for the skin irritation. Test animal were kept in a limited access
rodent facility with enviromental condition at temperature of 25+2 ° ¢, a humidity of 60-90%
RH and 12 hr light/12hrs dark cycle. Animals were provided ad-labium access to commercial

rabbit diet and drinking water.

The area of the back of each rabbit was shaved prior to experiment and divided into two
marked areas. The one marked area of respective animal was used for the topical application
of developed cream, while remaining area was considered as blank sample for testing skin
irritation. The test cream was applied to the shaved area of approximately 6cm? of skin.
Treated site were covered by gauze and the back of animal was wrapped by non occlusive
bandage. The animals were then returned to their cages. After 24 hrs the bandage and test
material were removed and 1 hrs later the sites were examined for skin irritation. Observation

of the sites was done at 24 hrs after application and repeated at 48 hrs and 72 hrs thereafter.
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The reaction, defined as erythema and edema were evaluated according to the scoring system
of skin reaction. Control marked area on animals were prepared in the same manner and 0.5
gm of cream without drug were applied and observation were made similar to the test
animals. The score of primary irritation (SPI) was calculated for each rabbit as the following.
Scoring for erythema and edema at 24, 48, and 72 hrs were summed and divided by the
number of the observation for the treated sites. The SPI for the control sites were calculated

in the same manner.

SPI for each rabbit = erythema and edema grade at 24,48, and 72 hrs

Number of observation

Reaction Score
Erythema

No erythema

Very slight erythema

Well defined erythema

Moderate to severe erythema

Severe erythema(beet redness) to eschar formation

Edema

No edema

Very slight edema

Well defined edema(edges of the area well defined by define raising)
Moderate edema(raising approx. 1 mm)

Severe edema (raised than 1mm and extended beyond the area of exposure)
Total possible score for primary irritation

AWINF IO

OB IWIN RO

The difference between the summation and the SP1 scores of 6 animals from the treated site
and the control site were calculated and used for primary Irritation Index (PIl) determination.
The PII was calculated as the arithmetical mean of the SPI values of the six rabbits. The
irritation degree was categorized as negligible, or slight, moderate or severe irritation based
on the PII.

Category Primary Irritation Index
Negligible 0-0.4

Slight irritation 0.5-19
Moderate irritation 2-4.9

Severe irritation 5-8

PIl = SPI(test) — SPI(base) / number of animal

Study of drug release: The in-vitro diffusion studies of the cream were performed by using
dialysis membrane (Sigma Inc. MO, USA; dry, unwashed, pre-cut and open-ended; fiat
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width: 35mm; inflated diameter, 21mm; length: 30mm). The membrane soaked in phosphate

buffer pH 6.8 for 6-8hrs was clamped carefully to one end of the hollow glass tube of dialysis

cell (2.3cm diameter, 4.16cm® area). As receptor compartment for the study 25ml of

phosphate buffer was taken in a beaker, which was used as receptor compartment for the

study. 1 gm of each formulation was spread uniformly on the membrane. The donor

compartment was kept in contact with the receptor compartment and the temperature was

maintained at 37+0.5%. the solution on the receptor side were stirred by externally driven

Teflon-coated magnetic bars. At pre determined time intervals, 1ml of solution from the

receptor compartment was pipette out and immediately replaced with 1ml phosphate buffer

solution. The drug concentration of the receptor fluid was determined spectrophotometrically

at 203nm and 340nm against appropriate blank. The amount of drug permeation of all the

formulation was calculated.

OBSERVATIONS AND RESULT

Table No. 1: Physical evaluation of formulation.

Sr. No. | Parameters F-1 F-2
1. After feel Smooth Smooth
2. Color Brown Yellow
3. Homogeneity Good Good
4, Type of smear Non greasy Non greasy
5. Removal Easy Sticky
6 pH 7.26* 6.86*

(* the values are expresse

Table No. 2: Skin irritation test.

d in average of three determination)

Sr.No. | Group | Animal Score | Interpretation | Interpretation
Erythema Edema
1. Control | Rabbit 0 Nil Nil
2. Blank Rabbit 0 Nil Nil
3. Test Rabbit 0 Nil Nil
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(c) After 48 hrs

Table No. 3: Drug Content.

(d) After 72 hrs
Figure No. 1: Skin Irritation Test.

Sr. No. | Formulation

%Drug content

% Drug Content

Release of piperine

Release of dictamnus dasycarpus

(340.5nm) turcz (203nm)
1. F1(340.5nm) 91.5366+ 1.37 77.7533+1.21
2. F2 (203nm) 86.1233+0.87 65.86+0.57
Table No. 4: Drug Release: In vitro drug release profile.
0, [0) [0)
Sr.No. | Time (hr.) | %cdr F1 (340.5nm) é’gg;;)l éj%‘_";n':nz) é’ggrﬁg
1. 0 0 0 0 0
2. 30 5.278 5.569 5.356 4.85
3. 60 11.330 11.587 11.381 10.194
4. 90 18.028 17.946 17.789 15.852
5. 120 26.899 24.764 24.429 22.229
6. 150 37.790 32.153 31.603 28.875
7. 180 48.940 40.075 39.555 36.734
8. 210 60.590 48.834 47.899 45.356
9. 240 72.800 58.545 56.847 54.517
10. 270 85.530 69.365 66.546 64.442
11. 300 98.690 80.902 76.546 74.546
120:000 Drug Release

Figure No. 2: Graphical representation of In vitro drug release.
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CONCLUSION

Vitiligo is the depigmentation disorder and recently it is also identified as a autoimmune
disorder, in which antigens produced by melanocytes(including those released from damaged
melanocytes) can be recognized by antigen-specific immune effecter cell including cytotoxic
T-cell(CD8+), T-Helper cells(CD4+) and B-cells. The piperine from piper nigram linn. has
shown a strong repigmentation capacity. The three phenolic glycoside from Dictamnus
dasycarpu turz, has already been reported for it selectively show remarkable activity of
inhibiting the proliferation of T-cells(CD8+). Both the drugs were separately use for the

treatment of vitiligo, but never in a combination.

The piperine from piper nigram Linn and dasycarpusides A&B, three phenolic glycosides[1.
2-methoxy-4hydroxymethyphenol,1-O-a-rhamnopyranosyl-(17-6")-B-glucopyranoside; 2. 2-
methoxy-4-acetylphenol,1-O-a-rhamnopyranosyl-(17-6)-B-glucopyranoside; 3. 2-methoxy-
4-(8-hydroxyethyl)-phenol,1-O-a-rhamnopyranosyl-()17-6”)-p-glucopyranoside] from

Dictamnus dasycarpus turz were determined.

The isolated phytoconstituents were formulated into o/w & PEG1000 and Bees wax type of
cream and all the evaluation of cream were carried out; such as colour, pH, and viscosity,
skin irritation in-vitro and in-vivo studies. All the evaluation parameters were found within
limits and result found satisfactory. Formulation containing, combination of both the extracts
have shown to be non irritant during draize skin irritation test and the drug release profile in
vitro study shows the satisfactory result.

Future Scope: Vitiligo is a serious skin problem which affects the social and mental status of
a person. In the present attempt, a cream was developed with the combination of both the
extract having the antivitiligo activity, this formulation can be helpful in the future treatment

of vitiligo and will be proved by clinical experimental study.
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