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ABSTRACT

Objective: To study the effects of Allium sativum extract (ASE) on blood lipoproteins and blood indices in Wistar
albino rat model.

Study design: Experimental study

Place and Duration of Study: This study was conducted at the Animal House, Isra University Hyderabad from
September 2014 to June 2015.

Materials and Methods: 80 albino rats were divided into 4 groups; Group 1- Controls (Placebo 0.9% isotonic
saline), Group 2- ASE 100 mg/kg, Group 3- ASE 200 mg/kg and Group 4- ASE 300 mg/kg were given orally for 30
days. Blood sample was collected by cardiac puncture. Statistical analysis was performed on SPSS 22.0 by one way
ANOVA and post Hoc Duncan test at 95% confidence interval.

Results: Triglycerides, total cholesterol, LDLc and HDLc showed statistically signifi ifferences among groups
(p =0.0001). High dose fed ASE showed significant reductions in TAG, TC and and¥ rise in HDLc. Also the
blood indices showed improvement in ASE treated rats (p=0.001).

Conclusion: The Allium sativum extract reduces triglycerides, total chol low density lipoproteins and
increases high density lipoprotein (HDLc). Blood indices were also i e h g%se rats.
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)
sativum is reported to protect against

INTRODUCTION & . : ; ,
iovascular disease by lowering Triglycerides

Allium sativum is a popular spice herb used in fo G), total cholesterol (TC), Low density lipoprotein-
cooking. It is commonly known as Garlic. Its cholesterol (LDLc) and increasing high density
Q.
c

herbal medicine has been reported for a n lipoprotein-cholesterol (HDLc). A reduction in bad
disorders ranging from the infectio Calrug cholesterol (LDLc) and a rise in good cholesterol
disorders. It is used for both prevention% ent  (HDLc) is of clinical importance as it prevents the
of diseases.” A previous study reportg®antNglicrobial  atherosclerosis, coronary artery disease (CAD) and
activity of Allium sativum extract (RSE)J° ASE has  other vascular disorders (CVD).2® The effect of Allium
shown promising results asgan @ antioxidant,  sativum extract (ASE) on the plasma lipoproteins
anti hyperglycemic age % mmatory, anti shows diverging views of different researchers as
cancer and anti athgfOsclgrosiyagent. It use for  regards a reduction in CAD. Recently published
cardiovascular diseasé I fidgntly reported.®* ASE is research has shown ASE protects against CAD by
reported to reduce the bloSgsétal cholesterol and also  reducing blood cholesterol in human beings.'*"?
the liver cholesterol.*> A review of published literature Sufficient scientific evidence is available from research

shows the ASE supplements reduces the blood in developed countries, while the research from
lipoproteins and has anti hyperlipidemic effect.>” developing countries like Pakistan is lacking.*"*®

Previous studies had reported anti-hypertensive effects
of ASE.**™* ASE has been used for a variety of ailments
since centuries back.'>™°
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Allium sativum extract enhances the immune cell
activity. A previous study reported it increase the NK
(natural killer) and T cell activity. An increase in
interleukin-2 (IL-2) has also been noted.”’ Immune
stimulating effects of ASE have been reported in both
in-vitro and in-vivo studies.?

Various studies have been conducted to evaluate
different biological effects of ASE in animal models,
but none has ever evaluated the effects on blood
lipoproteins and blood parameters with raw Allium
sativum extract. As the cardiovascular disorders are on
rise due to increasing diabetes mellitus, sedentary life
style, stress, etc, it is worth to search into common
remedies which should be easily available and
inexpensive. The present study reports on beneficial
effects of Allium sativum extract (ASE) on blood
lipoproteins and blood indices in experimental rat
model.

MATERIALS AND METHODS

The present experimental study took place at the animal
house of Faculty of Medicine and Allied Medical
Sciences (FMAMS) Isra University. Duration was from
September 2014 to June 2015. 80 albino rats of Wistar
strain were selected according to criteria of inclusion
and exclusion. Rats of 200- 280 grams of either gender
were enrolled for the study purpose. Rats of weight
more or less, sick rats, and rats not feeding well were
excluded form study protocol. Animal housing was in

Blood was taken into heparinized test tubes. Blood was
centrifuged and stored at 4°C. Sera were separated by
centrifugation at 300xs for 10 minutes. Samples were
stored in deep refrigerators if assays were performed
late.
e Complete blood counts (CBC)

CBC was performed on automated Hemato-
analyzers (Sysmex KX 21).
e Blood lipoprotein estimation

TAG, TC and HDLc were estimated enzymatically
using assay kits (Asia Pharmaceuticals, Seoul) and an
enzyme-linked immuno-sorbent  assay  reader
(Pharmacia-Biotech, Cambridge, UK). Friedewald’s
formula was used for the estimation of LDLc.
e Data analysis

Statistical analysis was performed on SPSS 22.0.
Numerical data variables were compared by one-way
ANOVA. Post Hoc Duncan jest was used for difference
between groups. Data wag arglyzed at 95% CI (P-value
<0.05) of significanc

RESULTS

The st evaluated the blood
lipoprogeins and Dlood indices in experimental albino

cerides (TAG), total cholesterol (TC),
DLc showed statistically significant
difterences among controls and experimental groups (p
) as shown in table 1. Significant reductions in

roto , TC and LDLc were noted in high dose Allium
accordance to NIH guidelines. Room temperature, w vum treated group.

60 % humidity and 12/12 dark light cycles Jaer
ensured. Ventilation, fresh water availability an
were made available on priority basis.
Controls and experimental rats were divied four
groups;
e Group 1. Control Group (nzzo@ebo (0.9%
isotonic saline) given orally.
e Group 2. Experimegta (n=20) Allium
sativum extract (A, all 0 mg/5ml/kg b.w.
e Group 3. Experi oup (n=20) Allium
sativum extract (ASE - 200 mg/5ml/kg b.w.
e Group 4. Experimental Group (n=20) Allium
sativum extract (ASE) orally- 300 mg/5ml/kg b.w.
e  Allium sativum extract (ASE) preparation
Fresh Allium sativum was purchased. They were
dissolved in pure water. Three containers were marked
for preparation of ASE at quantity of 100mg, 200mg
and 300mg by calculation, so that the final
concentration was 100, 200 and 300 mg/5ml.
Experimental rats were given ASE at dose of 100, 200
and 300 mg/5ml/kg b.w. ASE was given for 30 days
duration.
e Animal euthanasia and Experimental protocol
12 hour fasting animals were given GA (general
anesthesia) and were sacrificed by cervical dislocation
(CD) after thirty days. Blood sampling was performed
by cardiac puncture (24G B.D Disposable syringe).

Table No. 1: Blood lipoproteins and blood indices in
different animal groups

Group | Group | Group | Group
1 2 3 4

TAG (mg/dl) 117.92 | 1515 | 117.8 | 105.18
Total cholesterol 145 143.6 | 119.78 | 108.6
(TC) (mg/dl)
LDLc (mg/dl) 42.8 42.1 375 31.98
HDLc (mg/dl) 39.4 40.4 435 45.75
Hemoglobin (g/dl) 14.2 14.1 14.9 15.1
Packed cell 42.7 42.9 441 46.1

volume (%)
Red blood cells 3.89 3.99 4.39 4,93

(x10%/uL)

White blood cells | 9711 7350 | 8871 9321
(fuL)

Neutrophils (%) 61 65 67 81
Lymphocytes (%) 39 31.1 33.2 28.41
Monocytes (%) 212 2.34 2.56 3.11
Basophils (/uL) 0.3 0.21 0.12 0.11
Eosinophils (%) 1.0 1.1 1.14 1.27
Basophils (/uL) 0.3 0.21 0.12 0.11
Blood Platelets 4.25 4.23 4.19 5.18

(x10%/uL)

Good cholesterol- the HDLc was elevated in Allium
sativum treated animals compared to controls.
Similarly, improvement was noted in the hemoglobin,
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packed cell volume, red blood cell counts, white blood
cell counts and white blood differential cell counts
(p<0.02) as shown in table 1. Bar graph 1 shows the
differences of various blood lipoproteins in controls and
experimental rats.

Blood lipoproteins
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Graph No.1: Blood lipoproteins and blood indices in
animal groups

DISCUSSION

The present experimental study evaluated the
lipoproteins and blood indices in Wistar albino rat
model. To the best of knowledge, it is the first being
reported on the effects of ASE on the blood lipoproteins
and blood indices. In the present study TAG, TC,

LDLc, and HDLc showed statistically significant °

differences between controls and experimental groups
(p =0.0001). High dose fed ASE showed significan
reductions in TAG, TC and LDLc and a rise in HD
Good cholesterol (HDLc) is a finding of climiga
importance for the patients. As the present s
pre-clinical experimental it needs copfirggati

clinical trials. However, it is noted that
already being prescribed in clinical praei

ingredient of Allium sativumy It i
reported on the effects
Hemoglobin, PCV an

blood indices.
welyjncreased in Allium
sativum treated rats. darly \the WBC and WBC-
differential cell counts ) revealed statistically
significant differences. Highly significant reductions of
lipoproteins, an increase in HDLc (good cholesterol)
and increase in blood indices were prominent at high of
ASE. The reduction in lipoprotein levels are consistent
with previous studies®? Previous studies had reported
immune boosting effects of ASE in rat studies with a
improve NK cells, T-cells and IL-2.2%% The findings
support the present study as the blood indices were
significantly improved in high dose ASE treated rats.
Previous studies**? had reported raw garlic extract
reduced blood total cholesterol in  subjects with
hypercholesterolemia. The findings are in keeping with
the present study findings. Previous research®% had
reported that the ASE might inhibit the HMG-CoA
reductase enzyme which is main regulatory enzyme of
cholesterol biosynthesis in liver.

~

Blood bad cholesterol (LDLc) was reduced and good
cholesterol (HDLc) are the worth findings of the
present study. ASE has blood lipoprotein modulating
effects has been proved in the present study and are
supported by previous studies.*** This may be
clinically important for inhibiting the initiation and
progression of atheroma plaque formation in patients.
How the ASE reduces bad cholesterol and increases
good cholesterol, it is before time to propose any
mechanisms, but the most probable mechanism lies
within the liver. TAGs were also reduced by ASE in
present study which is in keeping with previous
studies.”*? Previous studies?**® proposed that the ASE
probably stimulates the hormone sensitive lipase and
mobilizes blood triglycerides. However, it is not more
than just a speculation. Evidence based results of
present study and available reports of previous

literature®*® shows the ASE is of potential use for
hyperlipidemia and improyiny blood indices.
CONCLUSI

The Allium satiy® ct reduces triglycerides, total
choleste nde ¥ty lipoproteins (LDLc) and
increasgs high “O®nsity lipoprotein (HDLc). Good
cholesté@al (HDLc) was increased in Allium sativum
treated a . Similarly, an improvement was noted
i hemoglobin, packed cell volume, red blood cell
cOpptsgd white blood cell counts and white blood

ntial cell counts. Further studies are
e¢ommended.
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