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Rezumat

Plagile epiteliale reprezintd o problemd frecvent
intalnitd in practica medicald curentd. In ciuda acestui fapt,
optiunile terapeutice disponibile sunt limitate. Studiul de
fatd evalueazd efectele extractului de citind si a tomatinei in
reepitelizarea leziunilor pe un model experimental murin.
S-au obtinut rezultate promitdtoare, justificind evaluarea
ulterioard a acestor principii active printr-un studiu
amplu.
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Summary

Skin lesions are a frequent occurrence in medical
practice, however there are limited therapeutic means to aid
in healing. In our study, we assessed the effect sea
buckthorn extract and tomatinein the reepithelisation of
lesions in a murine model. Promising results have been
obtained, thus justifying a larger scale study of these
compounds.
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Introducere

Managementul pladgilor cutanate reprezinta o
provocare in practica dermatologicd, severitatea
lor variind de la leziuni minore la leziuni care pot
ameninta viata pacientului. In ciuda eforturilor
de a dezvolta farmaceutice reepitelizante
eficiente, in momentul actual exista putine solutii
eficace si accesibile pentru a indeplini acest
deziderat.

In timp ce medicina conventionald nu ofera
solutii suficiente, un numar din ce in ce mai mare

Introduction

The management of skin lesions represents
a challenge in the dermatologic practice, their
severity ranging from merely bothersome to
life-threatening. In spite of the energy invested
in the development of pharmaceuticals aimed
at improving healing of these lesions, there are
few effective and accessible means to achieve
this.

While conventional medicine offers limited
solutions for this issue, an increasing number of
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de pacienti recurg la optiuni terapeutice
alternative, una din acestea fiind medicina
complementard si alternativa (CAM). Un studiu
condus de Fuhrmann et al (1) a evidentiat ca
84,5% din pacientii care se prezintd cu acuze
dermatologice au recurs la terapii alternative cel
putin o data. In ciuda lipsei testarii riguroase,
aceste produse sunt atractive pentru populatia
generald, fiind percepute ca avand mai putine
efecte adverse (2). CAM sunt iIn general
considerate ca o alternativa sigurd la medicina
conventionald.

Medicina complementarda si alternativa
(CAM) este bazatd pe beneficiile aduse de catre
anumite extracte botanice. Utilizarea si eficienta
acestor produse se bazeaza majoritar pe dovezi
de tip anecdotal. In ciuda acestor limitari, CAM
ne poate oferi extracte care in urma testdrilor se
pot dovedi a fi eficiente, justificdind studiul lor
aprofundat si izolarea compusilor eficienti.

In aceasta directie, studiul nostru isi propune
sd analizeze potentialul extractului de cdtind si
tomatind asupra plagilor epiteliale.

Cétina este o planta din familia Elegnaceae, cel
mai comun reprezentant fiind Hippophae
rhamnoides. A fost documentatd ca avand un efect
pozitiv pe o varietate de leziuni topice (tdieturi,
arsuri) precum si in cazul leziunilor gastro-
intestinale si cervicitei. (3-5)

Tomatina, un compus extras din frunzele
plantei Solanum lycopersicum (planta de tomate)
este o substantd cu proprietdti antimicrobiene,
antiproliferative, antiinflamatoare, antivirale si
antifungice. (6-9)

Studiul de fatd evalueazd acesti doi compusi
prin a observa efectele lor In reepitelizarea unei
leziuni pe un model experimental murin.

Materiale si metode

Studiul a fost condus pe 20 de sobolani
masculi Wistar Bratislava cu greutatea intre 130 si
165 grame la cantarirea initiald. Am folosit o
unealtd de punch-biopsie de 8 mm, extract de
tomatind, extract de catina, preparat placebo si
bandaje.

Extractul de tomatind a fost preparat din
frunze de tomate congelate (5g) folosind 50 ml
apa: etanol (30:70). Frunzele au fost omogenizate
via Ultra-Turrax la 10000rpm si apoi sonicate
pentru 30 de minute la 70 °C si centrifugate 10
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patients resort to alternative therapeutic options,
such as complementary and alternative medicine
(CAM). In a study conducted by Fuhrmann et al
(1) it was brought to light that 84.5% of patients
presenting with skin conditions or complaints
have used alternative therapies at least once. In
spite of their mostly untested nature, these
therapeutic options have a significant appeal to
the general population. Often being touted as
‘natural’, ‘organic’ or ‘plant based’, patients
perceive that these substances carry few negative
side effects (2) and are generally considered to be
a safer alternative to Western medicine.

CAM is a system of healing based on the
therapeutic benefits of certain botanical extracts.
Itsuse and efficacy isreliant mostly on anecdotal
evidence. Still, CAM may provide us with
extracts that prove their efficacy in various cases,
justifying further testing and identification of the
exact beneficial compound.

In this direction, the present research aims to
assess the benefits of sea buckthorn and tomatine
on skin lesions.

Sea Buckthorn is a plant from the Elegnaceae
family. The most common representative is
Hippophaerhamnoides. It has been documented
as having a positive effect in a variety of topical
lesions(lacerations, burns) as well as in
gastrointestinal lesions and cervicitis. (3-5)

Tomatine, a compound extracted from the
leafy green part of Solanumlycopersicum(the
tomato plant), is a substance which has been
shown to be antimicrobial, antiproliferative,
antiinflammatory, antiviral and antifungal. (6-9)

In our study, we evaluated these two
compounds by observing the way in which they
influence the epithelisation of a lesion in a
murine model versus placebo.

Materials and methods

Our study was conducted on 20 male Wistar
Bratislava rats ranging from 130 to 165 g at the
initial weigh-in. We used an 8 mm punch biopsy
tool, tomatine extract, sea buckthorn extract,
placebo preparations and bandages.

The tomatine extract was prepared from
frozen tomato leaves (5g) wusing 50 ml
water:ethanol (30:70 v/v). The tomato leaves
were homogenized via Ultra-Turrax at 10000rpm
and then sonicated for 30 minutes at 70 °C and




minute la 2500 rpm si 4 °C. Supernatantul a fost
colectat, concentrat la vacuum, liofilizat si stocat
la -20°C. Inaintea utilizarii extractul a fost
solubilizat in 4ml apa si apoi incorporat in 20 ml
gel pe baza de apa.

Extractul de cétind a fost obtinut din fructe
intregi de catind alba culese din Cluj in luna
septembrie. Procesul obtinerii acestui extract a
fost dezvoltat in colaborare cu o firma de
specialitate. Fructele intregi au fost spalate,
uscate lent la 45°C, apoi fragmentate in granule
mari, din care extractul uleios a fost obtinut prin
presare. Ca substanta placebo s-a folosit un gel
standard pe baza de ap4, acelasi ca si cel utilizat
la obtinerea extractelor.

Protocolul experimental utilizat a fost
elaborat respectand Declaratia din Helsinki nr
86/609 din 24 noiembrie 1986 referitoare la
studiile pe modele animale precum si legislatia
Romaniei cu privire la acest aspect.

Sobolanii au fost tinuti in conditii standard de
mediu, temperaturd, hrand, cu cicluri de lumina
naturale. Au fost pdstrati in custi separate pentru
a nu afecta rezultatul experimentului.

Cei 20 de sobolani Wistar Bratislava de sex
masculin au fost divizati in patru grupuri:
tomatind vs placebo, respectiv cdtind vs placebo.
Fiecare din aceste grupe a fost compusa din cinci
sobolani.

Sobolanii au fost cantariti initial si examinati
sumar. Dupd observarea stdrii lor de sdndtate, o
zond de piele de pe spate, in regiunea gatului, a
fost rasa folosind o lama de ras. Zona a fost
anesteziatd cu o solutie de lidocaind 2%, apoi o
leziune a fost creatd folosind un bisturiu pentru
punch-biopsie de 8mm. Leziunile au fost
maésurate folosind un liniar Inainte de aplicarea
terapiei, in ziua 7, respectiv in ziua 14. Dup4d
aplicarea agentului topic, substantd activd sau
placebo, leziunea a fost bandajatd pentru a
preveni interferentele. Solutiile si bandajele au
fost reaplicate zilnic. Toti acesti pasi au fost
inregistrati fotografic pentru a documenta
evolutia.

Rezultatele au fost consemnate intr-o baza de
date creatd in Microsoft Office Excel, apoi
analizate folosind SPSS varianta 2.0. Valorile lui p
sub 0.05 au fost considerate semnificative
statistic.
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further centrifuged for 10 minutes at 2500 rpm
and 4°C. The supernatant was collected, vacuum-
concentrated, lyophilized and stored at -20°C.
Prior to usage the extract was solubilised in 4 ml
water and then incorporated in 20 ml water-
based gel.

The sea buckthorn extract was obtained from
whole White Sea buckthorn fruits collected from
the Cluj District in the month of September. The
process of obtaining this extract was developed
in collaboration with a company with expertise
on this matter. The whole fruits were washed,
dried slowly at 45°C, then fragmented in large
granulations, from which the oily extract was
obtained by the high-pressure method.

The placebo was a standard water based gel,
as the one used for the extract.

The present experimental protocol was
elaborated in consent with the Helsinki
Declaration no 86/609 of the 24t November 1986
regarding studies using animal models as well as
the current Romanian legislation pertaining to
this matter.

The rats were kept in standard conditions of
temperature, food, enclosures, with normal
daylight cycles. They were kept in separate cages
as to not affect the results of the experiment.

The 20 male Wistar Bratislava rats were
divided in four groups: the tomatine vs placebo
group, respectively the sea buckthorn extract vs
placebo group. Each of these groups was
composed by five rats.

The rats were weighed initially and given a
summary examination. Upon observing their
general good state of health, a patch on their back
near the neck was shaved using a razor. The area
was numbed with 2% lidocaine solution.Then a
lesion was created using an 8mm punch biopsy
tool. The lesion was measured using a ruler prior
to therapy, and then on the 7" and 14" day
respectively. After applying the topical agent,
active substance or placebo, the lesion was
bandaged to prevent interference. The solutions
and bandages were reapplied daily.

At all steps photos were taken to record and
document the evolution.

The results were recorded in a Microsoft
Office Excel worksheet, then analysed using SPSS
version 2.0. Statistical significance was
considered for P values lower than 0.05.

91




DermatoVenerol. (Buc.), 61: 89-96

Tabelul I. Leziunile sobolanilor tratati cu tomatina vs placebo

Sobolan Leziunea in mm | Leziunea in mm Vindecare % | Leziunea in mm Vindecare %

DO D7 D7 D14 D7
1 9 5 4444 2 77.78
2 8 5 37.50 15 81.25
3 9 5 44.44 1 88.89
4 8 6 25.00 1 87.50
5 8 5 37.50 1 87.50
6 8 4 50.00 2 75.00
7 9 4 55.56 2 77.78
8 10 5 50.00 25 75.00
9 8 4 50.00 1.5 81.25
10 8 5 37.50 3 62.50

tomatina placebo
Table I. Lesion of the rats treated with tomatinee versus placebo

Rat Lesion size Lesion size Healing % Lesion size Healing %

DO D7 D7 D14 D7
1 9 5 4444 2 77.78
2 8 5 37.50 1.5 81.25
3 9 5 44.44 1 88.89
4 8 6 25.00 1 87.50
5 8 5 37.50 1 87.50
6 8 4 50.00 2 75.00
7 9 4 55.56 2 77.78
8 10 5 50.00 25 75.00
9 8 4 50.00 1.5 81.25
10 8 5 37.50 3 62.50

tomatinee placebo
Rezultate Results
Tomatina The Tomatine Extract

Tabelul I contine masurdtorile de leziune
pentru grupurile tomatind vs placebo.

In cursul celor 14 zile, am observat o diferent
semnificativd in dimensiunea leziunilor in
ambele grupe (tomatind si placebo). In urma
analizei statistice, diferenta dintre evolutia
leziunilor celor doua grupuri nu a atins
semnificatie statistica (p = 0.471, Fig 1). Rezultate
similare au fost observate si comparand
procentele de reepitelizare a leziunilor (p = 1, Fig
2). Dovezile fotografice a acestui rezultat se
regdsesc in Fig 3 si 4.

Cadtina
Tabelul II contine masuratorile leziunilor din
grupele catina vs placebo.
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Table I contains the lesion measurements for
the tomatine versus placebo groups.

Along the 14 days, we have noticed a
significant difference in the lesion size in both
placebo and experiment groups, however
pending statistical analysis, the difference
between these groups was not enough to reach
statistical significance for the lesions’ size (p =
0.471, Fig 1). Similar results were observed when
comparing the overall percentages in lesion
reepithelisation (p = 1, Fig 2). The photographic
evidence of this result is found in Fig 3 and 4.

The Sea Buckthorn Extract

Table II contains the lesion measurements for
the sea buckthorn extract versus placebo groups.
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Tabelul II. Leziunile sobolanilor tratati cu catina vs placebo

Sobolan Leziunea in mm | Leziunea in mm Vindecare % | Leziunea in mm Vindecare %

DO D7 D7 D14 D7
1 9 35 61.11 1 88.89
2 9 4 55.56 15 83.33
3 9 3 66.67 0.5 94.44
4 8 5 37.50 1 87.50
5 10 3.5 65.00 1.5 85.00
6 9 5 44.44 2 77.78
7 9 3 66.67 1 88.89
8 10 6 40.00 3 70.00
9 9 35 61.11 1 88.89
10 8 5 37.50 25 68.75

cdtind placebo
Table II. Lesion of the rats treated with sea buckthorn versus placebo

Rat Lesion size Lesion size Healing % Lesion size Healing %

DO D7 D7 D14 D7
1 9 35 61.11 1 88.89
2 9 4 55.56 1.5 83.33
3 9 3 66.67 0.5 94.44
4 8 5 37.50 1 87.50
5 10 35 65.00 15 85.00
6 9 5 4444 2 77.78
7 9 3 66.67 1 88.89
8 10 6 40.00 3 70.00
9 9 35 61.11 1 88.89
10 8 5 37.50 2.5 68.75

tomatinee placebo

Raportam o diferentad statistic semnificativa
in sensul scaderii dimensiunii leziunilor dupa 14
zile de urmdrire in ambele grupe. Comparand
dimensiunile initiale ale leziunilor, nu au existat
diferente intre placebo si grupul experimental
(p = 0.373). Dupa 7 zile, dimensiunile leziunilor
tratate cu extractul de catina au fost semnificativ
mai mici fatd de cele din grupul placebo (p =
0.01). Rezultate similare raportam si dupa 14 zile
de tratament (p = 0.033) (Fig 5). Analizand
procentajul imbunatatirilor in cele 14 zile de
urmdrire, am obtinut rezultate statistic semni-
ficativ superioare in grupul tratat cu extractul de
catind (p = 0.05, Fig 6). Fotografiile documentand
acest proces se regasesc in Fig 7 si 8.

Discutii

Studiul nostru raporteazda rezultate
promitdtoare ale extractului de cdtina in
reepitelizarea pldgilor cutanate. Rezultate

Similarly, we noticed a statistically relevant
decrease in lesion size in the 14 days of follow-up
in both groups. Comparing the initial lesion size,
there was no difference between the placebo and
experimental group(p=0.373). However, the
lesion size at day 7 already reached statistical
significance(p=0.01), while at day 14 the lesions
treated with sea buckthorn were significantly
smaller than the lesions treated with placebo (p =
0.033) (Fig 5). While analysing the percentage of
improvement in the lesions in the 14-day span,
we obtained similar results(p = 0.05, Fig 6). The
photographic evidence of these results are found
in Fig 7 and 8.

Discussion

Our study shows promising results in the
case of the sea buckthorn extract in
reepithelisation of lesions in rats. Similar results
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Fig. 1. Evolutia leziunilor masurate in mm in decursul a
14 zile(tomatind vs placebo)
Fig. 1. Evolution of lesion size in mm over 14
days(tomatinee vs placebo)

Fig. 3. Cusca si leziunile pe sobolanul nr 1 tratat cu
tomatind in zilele 0 si 14
Fig. 3. The cage and the lesion on rat 1 treated with tomato

Fig. 2. Evolutia dimensiunii leziunilor in % in decursul a
14 zile(tomatind vs placebo)
Fig. 2. Evolution of lesion size in % over 14 days(tomatine
vs placebo)

Fig. 4. Cusca si leziunile pe sobolanul nr 2 tratat cu

placebo-zilele 0 si 14
Fig. 4. The cage and the lesion on rat 2 treated with placebo

leaf extract on day 0 and day 14 on day 0 and day 14
12 100
10
£
e 0\0 )
cg 8 Zf“a/Day 0 g8 60 Ziua/Day 7
go 6 Ziua/Day 7 c® .
o ) 26 40 Ziua/Day 14
56 Ziua/Day 14 D ®
8 ¢ -9
4=, 20
0 0

12 3 45 6 78 9 10
Sobolan/Rat number

1 23 45 67 8 910
Sobolan/Rat number

Fig. 5. Evolutia dimensiunii leziunilor in mm in decursul a
14 zile (cdtind vs placebo)
Fig. 5. Evolution of lesion size in mm over 14 days
(Sea buckthorn extract vs placebo)
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Fig. 6. Evolutia dimensiunii leziunilor in % in decursul a
14 zile (cdtind vs placebo)
Fig. 6. Evolution of lesion size in % over 14 days
(Sea buckthorn extract vs placebo)




Fig. 7. Leziunea pe sobolanul 1 tratat cu citind-zilele
0si14
Fig. 7. Lesion on rat 1 treated with sea buckthorn at day 0
and day 14

similare au fost obtinute de Zhao (4) in leziuni de
tip arsurd, precum si In cazul leziunilor ulceroase
gastrointestinale (3) si in inflamatia cervixului (10).

Studiul nostru este unul preliminar, in
vederea justificdrii unui studiu ulterior mai
amplu. Ca atare, prezintd o serie de limitdri:
dimensiunea micd a lotului experimental, fapt ce
a ingreunat obtinerea relevantei statistice,
precum si folosirea unui model experimental
murin, care prezintd anumite variatii in
mecanismul reepitelizarii comparat cu subiectii
umani, anume lipsa stratului de keratind si
modelul de vindecare prin contractie.

In ciuda acestor aspecte, rezultatele noastre
justificd desfdsurarea unui experiment pe scara
mai largd pentru a evalua efectul extractului
asupra plagilor cutanate.

Concluzii

Extractul de cdtina reprezintd o alternativa
eficientd in reepitelizarea plagilor epiteliale.
Extractul de tomatind nu a demonstrat un efect
semnificativ versus placebo.

Investigarea ulterioara a acestor compusi este
un demers justificat iIn vederea obtinerii unor
resurse accesibile pentru reepitelizarea plagilor
cutanate.
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Fig. 8. Leziunea de pe sobolanul 2 tratatd cu placebo-zilele
0si14
Fig. 8. Lesion on rat 2 treated with placebo at day 0 and
day 14

have been obtained by Zhao (4) in burn lesions as
well as in gastrointestinal ulcers (3) and cervix
inflammation (10).

Our study is a preliminary experiment with
the purpose of justifying a larger scale, more
relevant endeavour. As such, it presents a
number of weaknesses such as: a small sample,
which made obtaining statistical significance
difficult, the use of a murine model which
presents certain wound healing mechanism
differences compared to human patients, namely
the lack of a keratin layer and a different pattern
of wound healing-by contraction of the lesion.

Nonetheless, our results justify a larger scale
experiment assesing the effects of our extract on
this type of wounds.

Conclusions

Sea buckthorn extract has been proven to be
effective in minimising lesions in our murine
model. In spite of promising prior research, the
tomatine extract vs placebo did not show a
statistically significant difference.

It is imperative that we look further into such
compounds as a potentially accessible resource
for effective, easily obtainable aid for the healing
of minor lesions.
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