Journal of American Science, 2011;7(3) http://www.americanscience.org

Effect of thyme powder, extract and oil on carbon tetrachloride-induced liver injury
Nawal .A. Al Badr

Food Sciences and Nutrition Dep, Faculty of Food Sciences and Agriculture, King Saud
nawalbdr@yahoo.com

Abstract: Forty -two albino male rats, Sprague Dawley strain were randomly classified into six groups (7 rats
each). One served as control (-ve) group while the other groups were administered CCL4 to induce liver injury
which were control (+ve), silymarin, thyme powder, thyme extract and thyme oil rat groups. The results showed
that control (+ve) rat group showed a significant decrease in final body weight , body weight gain ,food efficiency
ratio (FER) , blood hemoglobin, packed cell volume & glutathione (GSH) , serum total protein & globulin and liver
GSH , superoxide dismutase (SOD), glutathione peroxidase (GPX) ,glycogen and triglyceride. Moreover , showed
a significant increase in blood malondialdehyde (MDA) ,serum alanine and aspartate aminotransferase , alkaline
phosphates, gamma glutamyle peptidase (ALT, AST, ALP &yGT) enzymes activity ,total bilirubin ,A/G ratio and
liver MDA, cholesterol and total lipid compared with control (-ve) group. Silymarin showed a significant decrease
in final weight, hemoglobin, blood GSH, liver GSH, SOD & glycogen and a significant increase in serum AST&
MDA and liver cholesterol. Thyme powder showed a significant decrease in final weight, blood GSH & MDA and
liver GSH ,SOD and glycogen and a significant increase in serum ALT, AST, ALP and yGT enzymes activity but
thyme oil showed a significant decrease in hemoglobin ,liver glycogen and significant increase in the values of liver
cholesterol compared with control (-ve) group. The all treated rat groups showed a significant increase in serum
total bilirubin, A/G ratio and liver MDA, triglyceride & total lipid and a significant decrease in body weight gain
,FER, serum globulin and liver GPX compared with control (-ve) group.
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1. Introduction sesquiterpenes lactones, terpenoids and phorbol esters.
The liver is the most important organ in terms of Among them some are act as synergistic and enhance
biochemical activity in the human body. The liver has the bioactivity of other (Kaefer and Milner 2008).

a great capacity to detoxify and synthesize useful Essential oils are natural products extracted from
substances. There are several characteristic pathologies vegetable materials, which can be used as antibacterial,
in the livers of patients with liver disease including antifungal, antioxidants, and anti-carcinogenic agents
fatty liver, hepatitis, hepatocirrhosis and liver cancer. or to preserve and give specific flavors to foods
Liver fibrosis is the common end stage of most chronic (Kruma et al., 2008).
liver diseases regardless of the etiology the early stage Thyme (Thymus vulgaris L.) is belonging to the
of liver fibrosis can be reversed, while liver cirrhosis Lamiacea family and is aromatic native herbs in the
cannot (Achliya et al., 2004 and Bataller and Brenner, Mediterranean region. The leafy parts of thyme and its
2005). essential oil have been used in foods for the flavour,
Herbs treatments are safe because they are natural aroma and preservation so added to meat, fish and food
and fit into the image of a gentle harmless alternative products and also used as herbal medicinal products.

to conventional medicine. Silymarin is known as milk Thymol and carvacrol displayed a concentration
thistle or Silybum marinum and is a member of the dependent antioxidant capacity (Undeger. et al., 2009).
aster family that has been used as a medicinal plant The main constituents of essential oil extracted from
since ancient times. Silymarin might exert beneficial thyme were borneol, thymol , carvacrol methyl ether ,
effects in chronic liver diseases through antifibrotic camphene , a-humulene and carvacrol (Bounatirou et
properties. Silymarin interferes with leukotriene al., 2007 and Amarowicz et al., 2008). The present

formation in Kupffer cell cultures and may thereby investigation was undertaken to study the effect of
inhibit hepatic stellate cell activation, which is a thyme leaves in form of powder, extract and oil on
crucial event in fibrogenesis (Stickel and Schuppan carbon tetrachloride-induced liver injury.

2007 and Cecilia et al., 2009).The valuable medicinal

properties of different plants are due to presence of 2. Material and Methods

several constituents such as saponines, tannins, I-Materials:

alkaloids, alkenyl phenols, glycoalkaloids, flavonoids, 1-Carbon tetrachloride (CCL4) and silymarin:
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Carbon tetrachloride was obtained from SIGMA
Company for Pharmaceutical Industries. The
calculated dose for inducing rats liver injuriy was 0.5
ml/rat, administered by back subcutaneous injection
according to Moritz and Pankow ,(1989).Silymarin
drug was obtained from (CID) Chemical Industries
Development. Each capsule contains 140 mg of
silymarin and given to rats in dose 50 mg/kg body
weight of rats mixed in standard diet (Mourelle et al.,
1989).

2- Thyme plant:

Thyme plant (Thymus Vulgaris) was obtained
from local market. Then dried in dry freezer and
crushed into powder then added to standards diet in
5% in substitution of fiber.
3-Experimental rats

Forty two Sprague Dawley strain male rats were
purchased from Helwan Farm of Laboratory Animals.
The average weight was 110+8 g. The standard diet
was performed according to Nelson (2000).
11-Methods:

1- Preparation of thyme extract and thyme oil:

Thyme extract and thyme oil were prepared from
thyme powder according to Charles et al., (1993) and
Radwan, (1978), respectively. Thyme extract was
given to rats at dose 200 mg/kg b.w rat and thyme oil
at dose 0.5 ml/kg b.w rat by stomach tube daily.
2-Experimental design:

After adaptation period, rats were divided into one
group served as contol (-ve) rat group and five CCL4
induced liver injury groups which were control (+ve)
and four treated groups which were silymarine, thyme
powder, thyme extract and thyme oil rat groups.
During the study period (8 weeks), the daily food
intake and weekly body weight gain were recorded.
Rats were sacrificed to otain blood and liver.
Heparenized blood was used for estimation of
hemoglobin, packed cell volume, malondialdehyde

(MDA) and glutathione (GSH) according to Drabkin
(1949), Mc Inory (1954), Yagi (1987) and Ellman
(1958), respectively. Serum aminotransferase (ALT,
AST), alkaline phosphates enzymes activity (ALP),
gamma glutamyle peptidase (yGT), total protein and
albumin, were estimated according to Reitman and
Frankel (1957), Kind and King (1954), Henry,
(1974),Weichselbaum (1946) and Bartholomev and
Delany (1966) ,respectively. Serum globulin (G) value
was determined by subtracting the albumin from the
total proteins according to Coles (1974). A/G ratio was
calculated using albumin and globulin values for each
individual sample.Livers of rats were analyzed for
estimation of GSH, MDA , superoxide dismutase
(SOD), glutathione peroxidase (GPX) , glycogen,
cholesterol , total lipids and triglyceride according to
Reed (1999), Ohkawa et al .,1979 , Beuchamp and
Fridovich (1971), Flohe and Gunzler.(1984), Rerup
and Lundquist, (1967) ,Abell et al., (1952)., Folch et

al.,(1957) and Young and Pestaner ,(1975)
respectively.
111 -Statistical analysis:

Collected data were subjected to analysis

according to SPSS program according to Snedecor and
Cochran (1967).

3. Results

The statistical data in table (1) showed a
significant decrease in final weight, body weight gain
and food efficiency ratio (p<0.001, 0.01&0.05) in
control (+ve), silymarin and thyme powder rat groups
but showed a significant decrease in body weight gain
and food efficiency ratio (p<0.05) in thyme extract and
thyme oil rat groups compared with control (-ve)
group. Final weight, body weight gain and food
efficiency ratio were significantly increase in the all
treated rat groups compared control (+ve) rat group.

Table (1): Mean values + SD of body weight gain, food intake and food efficiency ratio (FER) of control and

CCLA treated rats.

Groups Control Control Silymarin Thyme Thyme Thyme
Variables (-ve) (+ve) drug powder extract oil
Initial. 110.36+ 112.41+ 112.55+ 110.33+ 114.20+ 115.31+
weight(g)  4.22° 441° 5.31° 5.21° 4.32° 428 °
Final 205.50+ 157.62+ 188.86+ 183.54+ 196.65+ 197.62+
weight(g)  11.12° 12.17°" 10.21"" 10.34"" 11.24 % 11.28 %
Weight 95.14+ 45.21+ 76.31+ 73.21+ 82.45+ 85.31+
gain (g) 5.44 ° 3.24%" 6.11°" 5.28 ¢ 6.27" 6.60""
Food 16.25% 14.31+ 15.33% 15.11+ 15.67+ 15.11+
intake(g/w)  1.71° 1.35 @ 1.21° 1.40° 1.22° 1.41°
FER 0.097+ 0.052+ 0.082+ 0.080+ 0.087+ 0.088+

0.002° 0.001°™ 0.003" 0.001"" 0.004"" 0.002"

Significant with control group * P<0.05 ** P<0.01 *** P<0.001
Mean values in each raw having different superscript (a, b, ¢, d) are significant.
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Table (2) showed a significant decrease in hemoglobin, packed cell volume and GSH (p<0.01&0.001) and
a significant increase in MDA (p<0.001) the control (+ve) rat group and also showed a significant decrease in
hemoglobin and GSH (p<0.05) and a significant increase in MDA (p<0.05) in silymarin rat group compared with
control (-ve) group. The value of MDA was significantly increased but GSH was significantly decreased (p<0.05)
in thyme powder rat group while the value of hemoglobin was significantly decreased (p<0.05) in thyme oil rat
group compared with control (-ve) group. Silymarin and thyme oil rat groups showed a significant increase in GSH
and a significant decrease in MDA while thyme powder and extract rat groups showed a significant increase in
hemoglobin, packed cell volume and GSH and a significant decrease in MDA compared with control (+ve) rat

group.

Table (2): The Mean values = SD of hemoglobin packed cell volume, glutathione (GSH) and malondialdehyde
(MDA) in control and CCLA4 treated rats.

Groups Control Control Silymarin Thyme Thyme  Thyme
Variables (-ve) (+ve) drug powder extract oil
Hemoglobin 14.10+ 11.36+ 12.30+ 13.55+ 1421+  12.55%
(g/d1) 1.67° 1.51°" 1.14¢ 1.38%® 1.11® 1.35¢
packed cell 38.60+ 31.82+ 34.21+ 37.17+ 40.15+  33.19+
volume (%) 5.40 2 3.81°" 4.25% 5.66 ° 6.20° 3.33%
GSH 7.30+ 1.72+ 5.69+ 5.40+ 6.50+ 6.36+
(n mol/l cells) 1.60° 013%™ 1.03% 1.10% 1.08® 1.19®
MDA 2.11+ 6.20+ 3.61+ 4.14+ 2.51+ 2.66+
(nmol/ml cells) 0.15°¢ 1.22%" 0.45”" 077" 0.15° 0.44 °

Significant with control group * P<0.05 ** P<0.01 *** P<0.001
Mean values in each raw having different superscript (a, b, c, d) are significant.

Table (3) showed a significant increase in serum ALT, AST, ALP and yGT enzymes activity
(P<0.001&0.01) in control (+ve) and thyme powder (P<0.05) while AST was significantly increased (P<0.05) in
silymarin rat group compared with control (-ve) group. Serum ALT, AST, ALP and yGT enzymes activity were
significantly decreased in all treated rat group compared with control (+ve) rat group.

Table (3): The Mean values + SD of serum amino transferase (ALT & AST), gamma glutamyle peptidase
(yGT) and alkaline phosphatase enzymes (ALP), of control and CCL4 treated rats groups

Groups Contro Control Silymarin Thyme Thyme Thyme
Variables I(-ve) (+ve) drug powder extract oil
ALT 2271+ 67.61+ 31.19+ 38.33+ 28.40+ 27.37+
(1 /ml) 3.77¢ 9.11%" 5.60 6.21"" 411° 431°
AST 36.36+ 78.99+ 43.87+ 44,30+ 40.17+ 41.31+
(1 /ml) 4.22° 9.62%™" 4.40"" 6.01"" 5.55 ¢ 6.24
ALP 40.21+ 83.11+ 38.67+ 4511+ 4271+ 39.99+
(1 /ml) 4.14° 8.71°™ 5.61° 421" 3.21° 401°
yGT 5.14+ 12.14+ 7.15+ 8.22+ 6.96+ 6.50+
(1 /ml) 1.16° 218" 1.24 " 1.55" 1.65° 1.71°¢

Significant with control group * P<0.05 ** P<0.01 *** P<0.001
Mean values in each raw having different superscript (a, b, c, d) are significant

Table (4) showed a significant increase in serum total bilirubin and A/G ratio (P<0.001) and a significant
decrease in serum total protein and globulin (P< 0.01) in control (+ve) rat group. The all treated rat groups showed
a significant increase in serum total bilirubin and A/G ratio and a significant decrease in serum globulin (P<0.05)
compared with control (-ve) group but showed a significant decrease in serum total bilirubin and A/G ratio and a
significant increase in serum total protein and globulin compared with control (+ve) group .
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Table (4): The Mean values = SD of serum bilirubin, total protein, albumin, globulin and albumin/globulin
ratio (A/G) of control and CCL4 treated rats groups

Groups Control Control Silymarin Thyme Thyme Thyme
Variables  (-ve) (+ve) drug powder extract oil
Bilirubin  0.55+ 1.87+ 0.95+ 1.01+ 0.89+ 0.99+
(mg/dl) 0.61° 018%™ 0.05"" 012" 0.02"" 0.01"
T.protein  7.57+ 5.17+ 6.67+ 6.11+ 6.50+ 6.49+
(g/dl) 1.31° 0.88 """ 1.12°2 1.19° 1.05° 0.88°
Albumin  3.49+ 3.02+ 3.21+ 2.95+ 3.21+ 3.13+
(g/dl) 0.40° 0.332 0.44° 0.28%® 0.48° 0.57°2
Globulin  4.04+ 2.15+ 3.46+ 3.16+ 3.20+ 3.36+
(g/dl) 0.57° 023" 0.36"" 0.38"" 0.55"" 0.44""
A/G 0.86+ 1.40+ 0.92+ 0.93+ 0.97+ 0.93+
ratio 0.07°¢ 013%™ 0.05"" 0.03"" 0.02" 0.01"

Significant with control group * P<0.05 ** P<0.01 *** P<0.001
Mean values in each raw having different superscript (a, b, c, d) are significant.

The data in table (5) showed a significant decrease in the values of liver GSH SOD and GPX (P<0.001)
and a significant increase in MDA in control (+ve), silymarin and thyme powder rat groups (P<0.05 & 0.01) but
showed a significant decrease in the values of liver MDA and a significant decrease in GPX in thyme extract and
oil rat groups (P<0.05) compared with control (-ve) group. Liver GSH SOD and GPX were significantly increased
but liver MDA was significantly decreased in all treated rat groups compared with control (+ve) rat group.

Table (5): The Mean values £ SD of some liver glutathione (GSH), malondialdehyde (MDA), superoxide
dismutase (SOD) and glutathione peroxidase (GPX) in control and CCL4 treated rats

Groups Control Control Silymarin Thyme Thyme Thyme
Variables (-ve) (+ve) drug powder extract  oil
GSH(mg/g) 0.11+ 3.17+ 6.71+ 5.99+ 7.17+ 7.11+
2.14°2 0.419™ 111" 0.78 ¢ 1.20® 1.14%®
MDA(mmol/g)  30.21+ 100.14+ 55.35+ 52.16+ 48.17+  45.33+
4.41° 20.14 " 6.17 > 5.20°™ 7.11% 5215
SOD(p /mg) 41.87+ 20.14+ 33.21+ 31.81+ 37.14+ 3522+
5.11°2 3.21 4 455 3.29¢ 6.36 ® 4.33%¢
GPX(p /mg) 60.61+ 25.67+ 35.47+ 40.21+ 4541+  46.32+
7.67°2 3.149™ 411" 457" 5.12 6.14 "

Significant with control group * P<0.05 ** P<0.01 *** P<0.001
Mean values in each raw having different superscript (a, b, c, d) are significant.

The data in table (6) showed a significant decrease in the values of liver glycogen and triglyceride and a
significant increase in the values of liver cholesterol and total lipid in control (+ve) at P<0.01 & 0.001 , silymarin
and thyme oil at P<0.01 while showed a significant decrease in the values of liver glycogen and triglyceride and a
significant increase in the value of liver total lipid (P<0.05) in thyme powder rat group but a significant decrease in
the values of liver triglyceride(P<0.01) and a significant increase in the values of liver in thyme extract total lipid
(P<0.05) when compared with control (-ve) group. All treated rat groups showed a significant increase in the values
of liver glycogen and triglyceride and a significant decrease in the values of liver cholesterol and total lipid
compared with control (+ve) rat group.
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Table (6): The Mean values = SD of liver glycogen, cholesterol, total lipids and triglyceride in control and

CCL4 treated rats

Groups Control Control Silymarine Thyme Thyme Thyme
Variables (-ve) (+ve) drug powder extract oil
Glycogen 5.40+ 2.11+ 4.33+ 4.81+ 5.18+ 421+
(mg/100g) 0.44* 0.14°" 0.69”" 0.87"" 0.68 % 0.77"
Cholesterol 4.1+ 6.98+ 5.02+ 4.55% 4.36+ 5.11+
(mg/g) 0.48° 1.11%7 0.13" 0.22° 0.44° 0.38"
Total lipids ~ 35.81+ 52.78+ 4531+ 42.16+ 39.71+ 4411+
(mg/g) 3.01° 6.01%"" 5.21"" 5.19"" 429" 5.21""
Triglyceride  4.11% 2.35+ 3.21+ 3.17+ 2.98+ 3.11+
(mg/g) 0.58° 0.11°" 0.22" 0.37" 0.18"" 0.45"

Significant with control group * P<0.05 ** P<0.01 *** P<0.001
Mean values in each raw having different superscript (a, b, c, d) are significant.

4-Disscusion

It is well known that carbon tetrachloride (CCl4)
has been widely used in animal models to investigate
chemical toxin-induced liver injury. The most
remarkable pathological characteristics of CCl4-
induced hepatotoxicity are steatosis, fatty liver,
cirrhosis and necrosis (Lee. et al 2005). The CCl4
produced damage to liver cells and was followed by
the significant increase in  serum alanine
aminotransferase ALT activity and hepatic lipid
peroxidation after 24 h. Increased lipid peroxidation is
a mechanism which is commonly suggested to explain
the progression of liver damage and the development
of fibrosis, and eventually cirrhosis in experimental
animals and in alcoholic liver disease (Goldani et al.,
2007).Experimental studies demonstrated antioxidant
and free radical scavenging properties, improvement of
the antioxidative defence by prevention of glutathione
depletion, and antifibrotic activity (Basu 2003).

According to several early studies, silymarin has
hepatoprotective properties. Silymarin prevents of free-
radical damage, stabilization of plasma membranes,
and stimulation of new liver cell production (Jacobs et
al., 2002). Silymarin acts as an antioxidant and free-
radical scavenger that is many times more potent than
vitamin E and has also been shown to inhibit lipid
peroxidation and to prevent glutathione depletion
induced by liver toxins, even increasing total
glutathione levels in the liver by 35% over controls.
Silymarin has the ability to stimulate protein synthesis
resulting in production of new liver cells to replace
older and damaged ones (Valenzuela et al. 1985 and
Cecilia et al., 2009).

Thymus wvulgaris L. has a large number of
flavonoids and vitamin E. The main phenolic
compounds in thyme are glycuronids of apigenin,
luteolin, eriodyctiol, luteolin glycosides, rosmarinic
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acid and quercitine. These extracts from different parts
of leaves and flowers of this plant are of interest as
flavourings, as well as being natural antioxidants for
the food industry (Justesen, 2000) Serum hemoglobin
concentration was taken as response parameters for the
bioavailability of iron. Dry thyme was particularly rich
in iron. Iron intake and total iron absorption were
highest for the rats fed the dry thyme diet (Abu Jadayil
et al., 1999).

The essential oil of thyme plant had harmless
effect on liver and kidneys tissues because of inducing
little changes in aminotransferase activity in rat plasma
and desirable changes in total cholesterol (Hazzit et al.,
2006 and Nadia and Nadia 2008). Dietary
supplementation of thyme extract to rats was able to
reduce the acute hepatotoxicity caused by carbon
tetrachloride. In particular, rats fed with thyme
essential oil showed higher activities of liver
endogenous enzymes, such as superoxide dismutase
(SOD) and glutathione peroxidase , as well as an
increase of total antioxidant status compared to the
control group (Vitaglione et al., 2004). There were
significant declines in the superoxide dismutase
activities and liver glutathione peroxidase increased
significantly in the liver of old rats. There were also
significant declines in the total antioxidant status in
each tissue examined. A general feature of these
various antioxidant parameters measured was that their
activities remained higher in rats whose diets were
supplemented with thyme oil because of a more
favourable antioxidant capacity during their life span
(Kuresh et al., 1999 and Kruma et al., 2008).

Thymol inhibited the non-enzymatic lipid
peroxidation of normal mice liver homogenate. thymol
protects the liver against CCl4 -induced toxicity and
the protection may be mediated through its ability to
inhibit lipid peroxidation. Thymol acted as a free
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radical scavenger of lipid peroxidation in vitro
(Aeschobach et al., 1989 and Alam et al., 1999).
Volatile oil from thyme was overall the most effective
in this protective capacity by reversing the normal
trend in polyunsaturated fatty acid metabolism during
aging wherein a decrease in levels is concomitant with
a reduction in tissue function and integrity (Deans et
al., 1993, Youdim and Deans 2000 and Dapkevicius et
al., 2002).

Finally the aforementioned results recommended
thyme leaves can protect the injury of liver.
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