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Abstract

Traditionally medicinal plants are used for its potential chemotherapeutic action and for safety
upon the continued use of these plants. Many medicinal plants are containing great bioactive
components that reported to preventive and therapeutic role on different body organs. Violet (Viola
odorata) is a medicinal plant that had different groups of compounds like cyclotides, flavonoids,
alkaloids, triterpenoids, violin, quercitin, steroids, tannins, and saponins) which possessed different
biological activity such as antifungal, antibacterial, anticancer, antioxidant, antiasthmatic. This study
focused the line on the effect of different concentration of Viola odorata extract on blood cholesterol,
triglyceride, total protein, albumin, creatinin, and immunological effect (IgM, 1gG, IgA) in serum of
white albino male mice as well as, toxic effects of methotrexate drug. the results indicated that Viola
odorata had the ability to counteract the toxic effect on all parameters studied due to presenting of
flavonoid compound (isorhamnetin and luteolin) belong to flavonols class which is well reported to
have hepatoprotective activity and had high detoxification effect against MTX drug. Also, a
substantial effect which explained the ability of plant extracts to interfere with the MTX and
prevented its harmful effect. The plant is safe to be used as an effective remedy against different
xenobiotic.
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Introduction V. odorata are largely used for therapy for

It was assessed that about 25% of altogether coughs and sore throat, croakiness and tonsillitis.
up-to-date medicines are directly or indirectly V. odorata esteemed as a cough medicine,
derived from advanced plants (1). Plants are diaphoretic, antipyretic, and antibacterial, diuretic
deliberated to be the environment’s green and as a purgative, ad have other friendliness (5).
drugstore, which offer medicines to maintain It have be used either unaided or in combination
decent fitness and to re-establish the deteriorating with anther basils for catarrhal and respiratory
healthiness of humans (2). A therapeutic plant is scrapes and for calculous regards, It have
slightly plant, which in one or more of its tissues different groups of compounds like cyclotides,
contains active elements which able to be castoff flavonoids, alkaloids, triterpenoids, violin,
for therapeutic determinations or contain quercitin, steroids, tannins, and saponins)
foundation complexes that able to using for the conventional as  antifungal, antibacterial,
production of valuable treatments. That produces anticancer, antioxidant, antiasthmatic, anti-
definite physiological action on the human body inflammatory, anti-HIV and antipyretic agents
(3). One of these medicinal plants is viola Effective for the management of headaches,
odertera migraine and visominia (6).

Viola odorata is plants belong to genus Viola This study aimed to assess the effect of
instinctive growing in Europe and Asia, and then different concentration of Viola odorata extract
familiarised to North America and Australasia. on the concentration of blood cholesterol,
It’s frequently famous as wood violet (4). The triglyceride, total protein, albumin, creatinin, and
curative plant Viola odorata Linn belongs to immunological effect (Igm, 1gg, and Iga) sera of
family violaceae, is a generally known as white albino male mice.

Banafshah and sweet violet in Asia and Europe
respectively
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Materials and Methods
Plant collection and identification

The aerial parts of plant were collected from
the local markets of Baghdad| lIraq during
September (2020), which had been previously
identified by National Herbarium of Iraq.
Preparation of plant extract

Plant parts were cleaned with deionized water
and dried at shade for a week, then, they were cut
into minor pieces; shade dried and grounded
using a coffee grinder. The ground material was
relocated and extracted in the soxhlet extractor
using 80% methanol for 72 h (7). The extract was
filtered through a Whatmann filter paper No. 3
and concentrated using a rotary evaporator in the
water bath which was set at 40°C (8). The
powdered residue were transferred into vials and
stored at 4°C in airtight vials before biological
analysis.

Laboratory animals and sample collection:

A total of 20 albino male mice were purchased
from Biotechnology Research Centre/ Al-Nahrain
University/ Baghdad\ Irag. Weighting 25-30 gm.
aged of 2-3 months was used in this study. They
were divided into five groups, each group contain

4 animal, all animals were housed per cage with
ad libitum access to water and food pellets. The
firs group treated with 100 mg / kg /day of Viola
Odorata extract, the second group treated with
200 mg / kg / day of Viola odorata extract. The
third which have had received 40 mg / kg /day of
Methotrexate drug. The four group included
interaction between MTX drug 40 (mg / kg) and
plant extract at dose of 200 (mg / kg) of Viola
odorata extract. And the five groups was the
control group which had not received any
material, Each investigated group was injected
intraperitoneally (i. p.) with a single dose per day
(0.ImL, The mice were killed by cervical
decapitation after 7 days of treatment (scarified at
day 8) (9).

The samples of collected blood were left for 15
minutes at room temperature for clotting, and
then centrifugation by cooling serum collected.
The serum measurements at the same day of
collection of total cholesterol, triglyceride, total
protein,  albumin, and  creatinin, and
immunological test (IGM, IGG, and IgA) in
serum of white albino male mice were done in
control and treated animal groups.

Table (1): Laboratory tests and number of animals in the investigated groups of experiments

No Groups Tested material Dose (mg/kg) Laboratory Tests
and Number of Animals
.1 Group (1) Viola Odorata 100 4
.2 Group (1) Viola Odorata 200 4
.3 Group (111) Methotrexate Drug 40 4
.4 Group (1V) Viola Odorata + 40+ 200 4
Methotrexate
.5 Group (V) Control Group | - 4
Total of animal 20

color formed is proportional to the triglyceride
concentration in the sample.

Total serum protein was measured by Biuret
reaction using kit method CE colorimetric
method for total protein (linear chemicals S.L.).

Assay methods:

Total cholesterol was determined in serum by
enzymatic  colorimetric method using kit
cholesterol MR CE (linear chemicals S.L.).
Triglyceride was measured by using kit CE
triglyceride GPO-POD Enzymatic colorimetric
method (spinreact S.A.U.). The intensity of the
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Serum albumin was measured by kit CE
colorimetric method of albumin (linear chemicals
S.L.).

Serum creatinin  concentration (CK) was
estimated kit (Agappe diagnostics LTD in india)
(10).

1. Statistical analysis;

Statistical analysis selected were mean + SD
coefficient of varation (CV) and un paired
students test (11).

Result and Discussion
1. Biochemical tests

Table 2 show the result of effect of different
concentration of on different biochemical assays

including and proteins in sera albino male mice.
Table 2: The mean+ SD values of Serum Total Cholesterol, Triglyceride, total protein, creatinine, albumin, and

concentration in groups of treated and untreated mice

determination of total cholesterol showed good
result for effect of different treated groups of
Viola Odorata in lower the concentration of
cholesterol in albino male mice serum, Also
administration of MTX Drug 40mg| kg recorded

33

as compared with result of control that recorded
(164.9° +3.0), the viola (100 mg| kg) recorded (
158.2 °+1.7), and finely the viola extract at
concentration (200 mg| kg) that recorded (142.7 ©
+1.7).

Treated Groups Doses Total Triglycerides | Total Protein Creatinine Albumin
(mg\Kk) Cholesterol (g\dl)
(mg\dl) (mg\dl) (g\dl)
(mg\dl) Meanz S.E. Meant S.E.
Mean+ S.E. Meant S.E. Meanx S.E.
Viola Odorata (1) 100 158.1667°¢ 106.6333 ° 7.9100° 1.3100¢ 5.3067°
+ + + + +
1.73333 1.79939 0.16773 0.1528 0.08647
Viola Odorata (1) 200 142.6667 ¢ 98.4167 ¢ 8.4633 2 1.2267 ¢ 6.0033°
+ * + + +
1.74770 1.53361 0.17947 0.02333¢ 0.08570
Methotrexate Drug (111) 40 199.1667 2 138.5100% 4.4267 ¢ 1.76332 3.5267¢
+ + + + +
1.03665 2.62930 0.20899 0.02906 0.08090
Viola + 40+ 200 162.3000 171.1433° 6.9167 ¢ 1.4067° 4.2067 ¢
Methotrexate(IV)
+ * + + +
2.215716 2.51119 0.11348 0.0764 0.08413
Control Group (V) | ----- 164.8667° 102.0733 ™ 7.8600 P 1.3933 "¢ 5.1433°
+ * + + +
2.94637 1.24239 0.09644 0.04842 0.08762
a. Determination of total Cholesterol (199.22 +1.0), followed by MTX Drug 40mg| kg
As shown in figure 1, the result of and viola extract 2.00 that recorded (162.3%°+2.2)
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Figure 1: Effect of viola odorata extract on total Cholesterol

b. Determination of triglyceride concentration

The result of effect of different treated groups
of Viola Odorata on triglyceride of in albino male
mice serum recorded best result for MTX Drug
and viola (40+200 mg\kg) respectively, with
value reached to (171.1 P+2.5), for voila odertea

extract 100 (mg / Kkg) the result recorded
106.6333 b+1.79939, and for voila odertea
extract 200 (mg / kg) the result recorded
(98.4c£1.5), and recorded (138.5 ax2. 6) for
MTX drug 40 (mg / kg).
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Figure 2: Effect of viola odorata extract on triglyceride concentration

c. Determination of total protein concentration
The result of determination of total protein
concentration showed best activity of Viola
Odorata extract (200mg| kg) in total protein
concentration with value reached (8.5%+ 0.1),
followed by viola (100 mg| kg) with value ranged

34

(7.9 P+0.1) as compared with control that
recorded (7.9°+ 0.1), followed by the (MTX Drug
+ Viola) with concentration (40+200 mg\kg) that
recorded (6.9 ¢ £ 0.1), and finely the MTX Drug
(40 mg\ kg) that recorded (4.4 ¢ £ 0.2), as in
figure 3.
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Figure 3: Effect of viola odorata extract on total protein concentration

d. Determination of creatinin concentrations
As show in figure 4, the effect of different
treated groups of Viola Odorata on albino male
mice serum is different with type of enzymes or
proteins that need to measurement  their
concentration, in the figure (4), the MTX Drug
(40 mg\ Kkg) recorded the highest value (1.8 2

0.02), followed by MTX Drug + Viola (40+200
mg\kg), that recorded (1.4 °+ 0.8) and  control
that recorded the convergent value with (MTX +
Viola) with value reach to (1.4 + 0.04),
followed by viola (100mglkg) that recorded
(1.3% + 0.6) and finely the viola extract (200 mg |
kg) that recorded (1.29 + 0.02%).

Creatinin concentrations(mg\dl)

1.76

B Seriesl

Creatinin concentrations (mg\dl)

Treated Groups

Figure 4: Effect of viola odorata extract on creatinine concentrations

e. Determination of Albumin concentrations

In this test there is un evident effect of viola
extract (200 mg |kg) and viola extract (200 mg
lkg) on Albumin concentration in albino male
mice, in valio ranged from (6.0% + 0.9) to (5.3° +

35

0.9), followed by the MTX Drug + Viola extract
(40+200 mg\kg), that recorded (4.2° = 0.9) and
finally MTX Drug (40 mg\ kg) that give the value
ranged (3.5\¢ + 0.9).
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Figure 5: Effect of viola odorata extract on Albumin concentrations

2. Immunological test
The Viola Odorant treated gropes can also
studied for their activity on their albino male

mice serum, the Viola extracts give good result
by increasing titter of immunoglobulin, as show

Table 2: The mean+ SD values of Serum Total immunological factor (IgM, 1gG, and IgA) (mg\dl) and

concentration in groups of treated and untreated mice

Treated Groups Doses IgM (mg\dl) 19gG (mg\dl) IgA (mg\dl)
(mg\kg) Mean+ Meant Mean+
S.E. S.E. S.E.
Viola Odorata (1) 100 94.9333 1038.3333 238.8333
* * +
4.25846° 23.52731P 15.60271°
Viola Odorata (I1) 200 131.1000 1279.5333 291.4333
* * +
4781564 38.63523? 6.322012
Methotrexate Drug (111) 40 41.3333 218.4000 86.3333
+ + +
4557909 22.84871¢ 6.48854¢
Viola Odorata(ll) + 40+ 200 86.7333 639.3333 136.4333
Methotrexate(IV)
+ * +
2.54056° 50.02367¢ 4.79247¢
Control Group (V) | - 70.1667 761.9000 218.6000
* * *
3.91847v¢ 15.47331° 5.68712b¢
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a. Determination of IgM concentration

Viola Odorata (200 mg |kg), have good effect
on immunoglobulin types in albino male mice,
that can be proved in this result, it give best value
ranged (131.1+4.8%), and Viola Odorata (100 mg

|kg), that recorded (94.9+4.3%, followed by
control that recorded convergent value
(70.2+3.9%), and MTX+viola (40=200mg|kg) that
recorded value (86.7+2.5%), the MTX drug give
value ranged (41.3 + 4.6).

IgM Concentrations (mg\dl)

)

NEOVOND
00000000

M Seriesl1

IgM Concentrations

Treated Groups

Figure 6: Effect of viola odorata extract on IgM concentrations

b. Determination of 1gG concentration

The figure 6 show that the effect of Viola
Odorata on IgG in albino male mice serum, the
result show that the Viola Odorata (200 mg |kg),
have good effect on IgG concentration, with
value (1279.5+ 38.6%, followed by Viola Odorata

(100mg |kg) , with value (1038.3+ 23.5"), and
control groups that gave value (761.9+ 15.5), the
Methotrexate Drug also have good effect with
value ranged (218.4+ 22.8%), and finely Viola
200 + Methotrexate40 (mg\ kg) that give
value(639.3+ 50.02%Y).
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Figure 7: Effect of viola odorata extract on 1gG concentrations
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c. Determination of IgA concentration

In figure 6, the Viola odorata (200 mg |kg), also
have good effect on IgA concentration in albino
male mice serum, that give good index of effect
of viola extract on immunoglobulin types in
albino male mice, the value ranged (291.4+6.3%),

followed by Viola odorata (100mg |kg) , with
value (238.8+ 15.6"), the control recorded value
ranged (218.6+5.7°° ),the Viola 200 +
Methotrexate40 (200+ 40 mg\ kg) give value
ranged (136.4+ 4.89) and finely the MTX drug
that recorded value (86.3+ 6.59).
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Figure 8: Effect of viola odorata extract on IgA concentrations

Discussion

Plants were used in traditional medication due
its containing a huge collection of ingredients or
active compounds (secondary metabolite) which
used to delight durable or transmittable illnesses.
Certainly, it using in considerable of the
pharmacopeia in medicine was consequential
from the herbal lure of natural people (12). this
needed controlled to the detection of a large
quantity of novel medications, and no medication
ingredients. Viola odorata (Banafshah) contains
numerous phytochemical institutes (alkaloids,
violin, quercetin, steroids, tannins, flavonoids
and saponins) in above ground parts of it (13)..
Viola odorata is identified to have durable
antiinflammatory and diuretic possessions and
stimulate circulatory and immune system because
flavonoids (one of the secondary metabolite
presented in viola odorata) that decrease
oxidative strain by right searching free-radicals,
due to its ability to interfere through free-radical
making appliances therefore; aggregate the role
of endogenous antioxidants (14). In addition,
flavonoids have stimulated other antioxidants
with immune-enhancing action, such as vitamin e
(15). And carotenoids (16). These plants similarly
stated for using in liver protests in addition to,
exhibited vital hepato protecting potential due to
for antioxidant and membrane conservation end

38

result (17). , In traditional medications custody in
opinion the usage alongside flavonoids and
polyphenolic insides of Viola species with
ingrained character in contesting oxidative
tension along with hepatotoxicity (18)
Accordingly, flavonoid complex (isorhamnetin
and luteolin) were fit in flavones session with it
testified to hepato protective commotion also
present in Viola odorata and had high
detoxification effect against MTX drug. Also, a
substantial effect which explained the ability of
plant extract to interfere with the MTX and
prevented its harmful effect agreed with the result
of other researchers who suggested that the drug
generates DNA double strand breaks through its
effect on the formed topoisomerase Il cleavable
complex, and such effect of plant mimics the
action of ionizing radiation.

Also, flavonoids might production significant
persons in signalling particles in mammals, over
its capability to co-operate with a varied series of
protein kinases, including mitogen-activated
protein kinases (MAPK) that supplant significant
paces of cell evolution and variation (17). this
possessions are realized concluded numerous
metabolic passageways, for requests, prevent the
creation of free radicals, overpower chain
opening and/or contravention chain proliferation
reaction, accumulative the motion of cleaning
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enzymes such as glutathione transferase (GST)
and superoxide dismutase (SOD) and remove
anti-oxidant and version when the indicator for
the creation and retort of free radicals
development and transference of the anti-oxidant
to the accurate position. It is actually significant
to reference that, phenolic complexes have right
antioxidant achievement, since for their redox
possessions, which permit to their performance
for instance plummeting factor, hydrogen givers
and singlet oxygen quenchers (18). Finally, viola
odorata had the ability to protect diverse tissues
against free radicals deleterious effects which
resulted to cytokine activation. This result was
agreed with (19) showed that feeding animals
with little alimental altitudes of Ammi visnaga
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