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ABSTRACT

Flax is not a new food. It is actually one of thdew and, perhaps, one of the origin foods," traasubecause of its
healing properties throughout the Roman Empire. Tdilewing study aims to assess the quantitatifeces of
linseed (flaxseed) (Linum usitatissimum) on haiovgth in rabbits and also to study its safety. Althias been
conducted on adult New-Zealand rabbits accordinghi ingestion of ground flaxseed, animals weréddi into
control and test groups. Weekly, rabbits were weighnd each month hair was taken from a same detinasirea
on their backs, blood samples were also analyzedul&s showed a slight increase in mean live weigB%) and
a significant decrease in glycemia (-9%) and chieledemia (-22%) in the group fed daily with grouhiseed
compared to control one. These findings are sintibathose reported in the literature. However, oesults related
to the trichogen effects are original. An increase hair length (+26%) was observed in the third rtion
(2.04+£1.23cm) with a slight positive effect (+7%) bair diameter (40.25+22.1um). Mechanisms of thadjicial
effects of flaxseed on hair growth are yet to btemeined, knowing that a study on rats showed flaatseed
chutney diet doesn't affegtglutamyl transpeptidase load. This microsomal emeys an indicator of hair growth
(associated to alkaline phosphatase).Along witlegtigating mechanisms of action more are needatktermine
the right doses and frequency of use while taking account the seasonal variations in hair growth.
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INTRODUCTION

Linum usitatissimungLinn.), commonly known as flaxseed or linseed hgkto the family Linaceae. The flax plant
is not a new crop and is native to West Asia ara Mediterranean. As the source of linen fiber, fleas been
cultivated since at least 5000 BC [1]. It contaah®ut 40% Lipids (most of them Omega-3 fatty aci@8pb dietary
fibres and 20 % protein.

After oil extraction from seeds, the linseed meaused as a supplement in animal feeds [2]; Cattleep [3],
horses [4], [5], rabbits [6], poultry, turkey [@nd pig [8].

On the other hand, the biological and mainly tharptacological values of this plant have not beeh stadied
especially in our country.

The principal objectives of this research are tatdbute to a better understanding of the effedtdirseeds
ingestion on hair growth in rabbits and it safety.
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MATERIALS AND METHODS

Animals and husbandry

Experiments procedures used in this study werecapgr by the scientific council of the Institute \ééterinary
Sciences (University of Constantinel. Algeria) andform to the guidelines of animal care and usegearch and
teaching.

Vegetal material
Linseed and linseed oil were purchased from a lbedbalist. Specimens of the two products are deggbat the
laboratory of pharmacology-toxicology-Institutevadterinary sciences. University of Constantine [géiia).

Animals
The experiments have been carried out on 16 Newadeéaabbits, weighing approximately (2.5+0,05Kgjlaged
between 24-32 weeks.

They were kept in individual standard cages in shene room and under the same environmental conslitio
(temperature, relative humidity and hygiene prasjc Each morning they received the same feed gluaim
acclimatization period of 07 days.

The experimentation was conducted for 12 weeks.

Experimental design

- The Effect oflinseedingestion on hair growth (during12 weeks): animaésendivided into 02 groups. The first
group did not receive any feed supplement and demgecontrol (CRLgroup), the other one served as test group
and received the same feed as the previous groupupplemented with 2.5% of crashed linseed (LSby. two
groups, monthly, hair was shaved on a limited zZ@fietOcmx10cm) on each rabbit’s back. Prior to ghhgua lock
was sampled with a clamp to measure the lengthtlamavidth of 10 hairs using respectively a ruled anscaled
micrometer (with 10 objective magnifications). Hdiom the shaved zone was weighed with a high pi@ui
balance then conditioned in labeled plastic bags.

- The safety ofepeated and prolongdohseedingestion: Weekly, rabbits were weighed at the sdayeand the
same hour before feed distribution. Blood samplesevalso taken each month, on heparinized tubes the
marginal ear vein of rabbits (using vacutaineresygt Plasma was obtained by blood centrifugatic3080 rpm for
5 min and then kept at -20° C until used for anal{@ dose the following blood parameters:

Glycemia (GLU), Cretinemia (CREA), Uremia (URE),bAiminemia (ALB), Bilirubinaemia (BIL), Total protei
(TP), glutamic pyruvic transaminase (GPT), glutami@loacetic transaminase (GOT), cholesterolemidQC)
and triglycerides (TRI).

To compare the results of the different groupsShelentt test was computed after testing their normal ithistion
(K2 test) and equality of variances (Fisher's testitgchot shown)

RESULTS AND DISCUSSION

- Effect of linseed ingestion on hair growth

* Lock length: The results reveal an effect of linseed ingestinly at the 2 month with length instability in the
two groups (Table 1). An increase of 34% again$b 2fas been recorded respectively at the end afxperiment
compared toad and 3.5% against 7.3%, compared to the origimakdsions ()

Table 1: Mean hair length (cm)

Jo J30 J60 J90
CTLi  2.240+0.940 1.737+0.689 2.692+0.606 2.325+(.02
LSI  1.900+0.8815 1.655+0.735 2.080+0.618 2.043+3.23

* Lock width (diameter): the lock mean width has linearly decreased inQfiei group and a little less in the LSI
group with a diet effect from the second monthstitg a positive effect of the linseed ingestiorhair width at the
end of the experimentation (07% increase).

Scholars Research Library



Beroual K. et al J. Nat. Prod. Plant Resour ., 2014,4 (1):4-7

Hair length and width variability in this first ffalemonstrate that the ingestion of the linseedstit block body
hair physiological cycle and stimulate it slightbmce there is a positive effect on hair width anginforcement of
its length from the second month.

Table 2: Mean hair width (um) sampled before eachtgving

Jo J30 J60 J90
CTLi 50.00+24.36 48.00+32.61 45.50+17.60 32.58+I19.6
LSI  54.88+27.74 50.88+28.02 37.61+25.69 40.25+22.10

* Hair weight: there was an important variance in hair weightveen the two groups but the effect of linseed
ingestion on hair weight was very marked

Table 3: Mean weight (g) of shaved hair

Jo J30 J60 J90
CRLi  3.89+1.43 1.24+0.87 2.04+1.89 0.46x047
LSI  3.92+0.80 0.53+0.53 1.47+0.77 0.88+0.92

According to [9]. , hair growth increases 6 to 7ek® after depilation then it becomes specific whezair kind after
9 to 13 weeks. 2 to 3% of hair lengths will be sigreto the others and belong to a different tyldtrpopulation.

Several authors reported that fur quality depemdsamne factors such as: gender, environmental tionslj season,
photoperiodism, kind of harvest (shaving or defldt [10, 11]. This is why we have chosen the afsntd the
study (males belonging to the same breed, kepieasame environmental conditions and during theessgason for
the first trial).

Our results are in concordance with those repobed12], who confirms that hair follicle is the gnktable
cutaneous appendage with its asynchronous stoclegsticality.

The most important results of our study are maatiyained with linseed oil skin-application and dess degree
with linseed ingestion. However, it was shown thatseed chutney diet doesn’t affgeglutamyl transpeptidase
load [13]. This microsomal enzyme is an indicatbhair growth (associated to alkaline phosphatfbg]) all these
studies may explain the beneficial effect obseimenlir experiments.

- The safety ofrepeated and prolongedinseed ingestion: weight and blood parameters
As it is shown in table 4 relative weight increase has been recorded initealeceiving a diet supplemented with
crashed linseed.

Table 4: Mean rabbits weight (kg) at the beginningand the end of the trails

JO  J90 Yield %
CRLi 250 3.10 +24
LSI 253 3.11 +22

Mean concentration of the blood parameters seeme fess important in the LSI group than the cordra (Figure
1).

A decrease of 9% and 22% was recorded in glycendachloeterolemia respectively.

Modifications of blood parameters (following linseimgestion) founding are in concordance with thesmrded by
[15] and [16].
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Figure 1: Variations of blood parameters in the LSIgroup and the control one.
CONCLUSION

At the end of our study, some observations have beede, both on fundamental and practical aspects:

- Our results show thakepeated and prolongdihseed ingestion is safe, however more investigatimust be
undertaken to study its chronic toxicity on orgéiiver, kidney) using histological studies.

- Linseed ingestion has a positive effect on hainsity. More studies are necessary to assess its effectsion
structure, morphology and chemical composition.

- More trials must be initiated during several sessto adjust the right dose of ingested linseed.
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