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Abstract:

Thyme (Thymus vulgaris L.) is aromatic native heib
Mediterranean region which used extensively to addstinctive aroma and
flavor to food. Thyme possesses various beneficitdctsf because of
pharmacological properties. The present study ain@dinspect the
protective effect of thyme leaves on carbon teti@ate (CCIl4) and ethanol
induced liver injury in experimental rats. Twengts were classified into
negative control group, the second group kept astipe control fed on
basal diet only, silymarin group fed on basal diettained silymarin (7.6
mg/200 g b.w) daily and thyme group fed on basai dbntained 3% thyme
leaves powder instead of cellulose in diet all ovee period of the
experiment. After four weeks second, third and ttougroups were
administered CCL4 diluted in olive oil (1:2) at @ds5 ml/kg b.w tube and 1
ml of ethanol mixture 0.4% for three weeks by stomthen these groups
consumed also 5% lard (saturated fat) at the eiglgbk. Carbohydrate,
fiber, protein, ash, moisture and fat were foundthgme leaves. The
phenolic compounds of thyme leaves in descendingerawere pyrogallic,
caffein, catechein, caffeic, synergic, cinnamic,loobtgenic, chrisin.
protocathoic, vanillic, ferrulic, coumarin and aztel acids. There was a
significant increase for silymarin and thyme groups nutritional
parameters, albumin and A/G ratio and antioxidpatameters while,
significant decrease in liver, renal function, digparameters in comparing
with positive group. It can be recommended thattbeessity of consuming
thyme leaves as medicinal plant to protect the larel prevent diseases.

Key words: Thyme leaves, CCL4, ethanol, liver injury, expermtal
animals
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INTRODUCTION

In recent times, focus on plant research has iseckall over the
world and a large body of evidence has collectegshtiw immense potential
of medicinal plants used in various traditional teyss. Nutraceutical
substance considered as food or a part of it tfatsohealth or medical
benefits, including prevention and treatment ofedges. The therapeutic
effect of these plants for the treatment of varidiseases is based on the
chemical constituents present in thérardy, 2000 and Draglandet al.,
2003) Thyme (Thymus wulgaris L.) is aromatic native herbs in the
Mediterranean region and is used extensively toaaditinctive aroma and
flavor to food. Thyme also possesses various beakéffects because of its
several biological and pharmacological propertidse leaves can be used
fresh or dried for use as a spice. Essential drbeted from fresh leaves and
flowers can be used as aroma additives in food, npdeaguticals and
cosmetics. Thyme also possesses various benefifiattse such as
antiseptic, carminative, antimicrobial and anti@tide propertieNieto,
2020; Ana et al.,, 2021 and Hammoudiet al., 2022) A lot of scientific
investigations have been performed to discover iplessfunctional
properties of thyme, which could be efficient ireypenting diseases like
atherosclerosis, hyperglycemia, brain dysfunctiand cancer. Moreover,
thyme has long been known for its antiviral, antteaal, antifungal, and
antiseptic activities, in addition to remarkablesrdption of microbial
biofilms (Hassanet al., 2020 and Hammoudiet al., 2022)

Carbon tetrachloride (CCl4) has been widely usednimal models
to investigate chemical toxin-induced liver injurfhe most remarkable
pathological characteristics of CCl4-induced hefmticity are steatosis,
fatty liver, cirrhosis and necrosi®Recknagel et al., 1989 and Abd EI-
Ghany, 2006)Chronic ethanol-induced liver injury is linked Wibxidative
stress. In animals, chronic alcohol feeding cadaesccumulation, which
leads to formation of steatosis in the liver. Aceclation of fat in alcohol-
fed animals may result from increased hepatic yiciglide (TG) content,
inhibition of fatty acid oxidation and excessiveidative stress and may
lead to fibrosigSorensenet al., 1984) Also, a combined effects of high-fat
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diet and ethanol induce oxidative stress in ratrlis well documented by
Demori et al., (2006)and Khanal et al., (2009)

Because of these promising benefits of thyme, tkegmt study was
administrated to inspect the protective effect lofnte Leaves on carbon
tetrachloride (CCl4) induced liver injury in expaental rats.

MATERIALS AND METHODS
Materials:

Fresh thymgThymus Vulgaris) leaves were purchased from a local
market in Mansoura city, Egypt. Carbon tetrachlerahd ethanol were
obtained from El-Gomhoria Company for chemicalsyfgSilymarin drug
is brown color capsules each one contains 140 ngylyharin and it was
obtained from Chemical Industries Development Camgpahe dose of
silymarin drug was calculated accordingRraget and Barnes (1964)The
standard diet was performed according\RC (1995) CCL4 and ethanol
obtained from ElI-Gomhorea Company. C@iluted in olive oil (1:2) at
dosel.5 ml/kg b.w tube and 1 ml of ethanol mixtDi4%.Twenty healthy
albino rats Sprague —Dawley strain were purchasech fAgricultural
Research Center, Giza, Egypt. The average weights %88 * 5g.

Methods:

Thyme leaves were distributed uniformly as a tliyel on the trays
and dried in an oven at 60 C for 12 h then crusbgabwder. The powder
was added as 3 % in didfloisture, crude protein, crude fat, ash and fiber
were carried out in thyme leaves while total cashivhtes were calculated
by difference according to the method AfO.A.C. (2000) Phenolic
compounds were fractionated and identified in Garitaboratory of Food
Tech. Res. Inst.,, Agric. Res. Center, Giza, Egypt HPLC system
according tdGoupy et al., (1999).

Rats were housed as four groups in wire cagesethdri basal diet
for five days as adaptation period. Feed and waggead libitum. The first
group kept as negative control fed basal diet ahky,second group kept as
positive control fed on basal diet only, third gpoisilymarin group) fed on
basal diet contained silymarin (7.6 mg/200 g b.ajlydand fourth group
{ 299)
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(thyme group) fed on basal diet contained 3% thi@ages powder instead
of cellulose in diet all over the period of the exsment.

After four weeks second , third and fourth grougsev administered
CCL4 and ethanol mixture for three weeks by stom@aémori et al.,
2006, Orhanet al., 2007, , Khanalet al., 2009 and Abd EI-Ghanyet al.,
2012) Then these groups consumed also 5% lard (sadufatleinstead of
corn oil in diet at the eighth wee{Sorensenet al., 1984) to insure
hepatotoxicity. Daily food intake and weekly bodyeight gain were
recorded. Feed efficiency ratio was determined m@iag to the method of
Chapmanet al., (1950)

A day post the end of eight week, the rats wereifga to obtain
blood and liver samples. Serum amino transferas8T(& ALT) and
alkaline phosphatase (ALP) enzymes; total protalbumin, globulin,
creatinine, uric acid total bilirubin were estingtéiver triglycerides (T.G),
cholesterol (CHO), total lipid content, total awxigant capacity (TAC),
catalase (CAT), superoxide dismutase (SOD), andmdgldehyde (MDA)
were determined according toHenry (2001) Histopathological
examinations of livers from each group were appliadPathological
Department of Veterinary Medicine, Cairo Universigccording to
Bancroft et al., (1996.

Statistical Analysis:

All the obtained data were statistically analybydSPSS computer
software. The calculated occurred by analysis afamae ANOVA and
follow up test LSD by SPSS ver.11 according\ti-Allam (2003).

RESULTS AND DISCUSSION

Table 1 showed that thyme leaves composition inceteting
manner were carbohydrate, fiber, protein, ash, im@sand fat. The value
of total phenolic compounds in thyme leaves waé mg/g.
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Table (1): Chemical composition and Total Phenotimpounds of Thyme leaves

Variables| Moisture| Ash Fat Protein | Carbohydrateg Fibers | T. Phenolid
Samples % (9/100g) | (9/1009g)| (g/1009g) (9/1009) (g/100g) | compoundg
mg/g
Thyme | 11.11+ | 14.15+ | 3.54+ | 14.46+ 67.85+ 19.69+ 5.26
0.13 0.34 0.49 0.23 0.40 0.03

Each value is the mean + SD

The phenolic compounds of thyme leaves in descgndmanner
were pyrogallic, caffein, catechein, cinnamic, es&ff chrisin, synergic,
chlorogenic. Protocathoic, vanillic, ferrulic, acoarin and catechol acids
did not detected as found in table 2

Table (2): Phenolic compounds fractionation of Tleyleaves (ppm)

ContentPyrogallig Caffein |Catechein Cinnamic| Caffeic| Chrisin| Synergic ChIorogeniJI

(ppm) | 676.28| 175.63 56.71 42.76 27.15 1589 14,08 .23 8

Positive rat group showed significant decline mafiweight, weight
gain and weight gain percent in comparing with tiegacontrol group. The
liver injured rat group which protected by thymaves showed significant
increase in weight gain, weight gain percent and Rthout significant
differences in final weight and daily food intakedomparing with negative
control group. There was a significant increasénal weight, weight gain
and weight gain percent in liver injured rat groygstected by silymarin
and thyme leaves in comparing with positive raugras shown in table 3.
The antioxidative effects of natural phenolic compds in pure forms or in
their extracts from different plant sources suchvagetables, fruits and
medicinal plants led to speculation about the paikbenefits of ingestion
of plant phenoliAmarowicz et al., 2008)
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Table (3): Nutritional parameters of the experinatgtoups

Variables Initial Final Weight Weight Food FER
Groups Weight Weight Gain Gain Intake
(9) (9) (9) % (9)
Negative a a b b a b
138.204#.82 | 214.80418.93 | 76.60+11.14 | 55.42411.95 | 18.524%.87 | 0.0740.002
Positive a c d c ab b
138.00#.09 | 190.6020.92 | 52.60+11.78 | 38.0649.43 | 16.05#.68 | 0.0640.01
Silymarin a ab c b a b
142.00#.02 | 206.0020.48 | 64.0048.54 | 45.18411.88 | 17.47#.87 | 0.0740.01
Thyme a a a a a a
140.60+7.66| 232.60+21.94| 92.00+17.13| 65.52+11.78| 18.47+1.66 | 0.09+0.01

Each value is the mean + SD.

Mean values in each column having different supsc(a, b, c, d) are
significantly different at P< 0.05

In comparing with negative control group, positra¢ group showed
significant increase in AST, ALT, ALP enzymes aittivand globulin but
there were non-significant differences in total tpne, albumin and A/G
ratio values. Silymarin group showed significantcréase in ALP and
significant increase in albumin and A/G ratio wihaignificant differences
in AST and ALT values compared to negative contvblle thyme group
showed significant decrease in both ALP and glohulnd a significant
increase in A/G ratio compared to negative conth the other side,
significant increase in A/G ratio and significasgcrease in AST, ALT,
ALP and globulin in silymarin and s, while albunsignificantly increased
in silymarin group and showed nonsignificant diéfieces in thyme group in
comparing with positive group as shown in tableThere results were
agreed with the results obtained fr®ana and Soni, (2008); Aristatile et
al., (2009) and Shati and Elsaid, (2009)
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Table (4): Serum amino transferase (AST & ALT) aitichline phosphatase (ALP)
enzymes, total protein, albumin, globulin and albuto globulin ratio (A/G) of
the experimental groups

Variables AST ALT ALP TP Albumin Globulin AIG
Groups U/L U/L uU/L g/di g/di g/di ratio
Negative b b b a b b b
8.20+1.84 | 23.20+2.84 | 301.40+83.71| 5.82+1.70 | 2.10+0.45| 3.72+0.28| 0.56+0.09
Positive a a a a b a b
10.20+2.84| 37.80+4.84 | 498.38+88.86| 6.86+1.38 | 2.40+0.29| 4.46+0.32| 0.54+0.09
Silymarin b b c a a b a
7.80+0.84 | 20.40+2.55| 198.78+55.79| 6.44+1.30 | 3.31+0.21| 3.13+0.45| 1.08+0.21
Thyme b b c a ab. c a
8.80+0.84 | 18.60+3.55| 197.94+67.89| 5.00+1.20 | 2.72+0.08 | 2.28+0.18| 1.20+0.10

Each value is the mean + SD.

Mean values in each column having different supsc(a, b, c, d,) are
significantly different at P< 0.05

The positive rat group showed significant increiasereatinine, uric
acid, and total bilirubin while silymarin and thymgroups showed
significant increase in creatinine and uric acidl amgnificant decrease in
total bilirubin in comparing with negative contrgroup. Silymarin and
thyme groups had significant decrease in all abogationed renal function
parameters in comparing with positive rat groupslaswn in table 5. The
obtained results were agreed willeissedre and Waterhouse, (2000)
Carmiel et al., (2003) and Shati and Elsaid, (2009¥ho demonstrated a
decrease of the antioxidant defense in a strageoétically obese rats with
histological signs of hepatic steatosis and elelVAleT serum levels.
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Table (5): Serum creatinine, uric acid and tothtulin of the experimental groups

Variables Creatinine Uric Acid Total Bilirubin
Groups mg/dl mg/dl mg/dl
Negative ¢ ¢ b
0.37 +0.02 2.35+0.18 0.51+0.02
Positive a a a
0.68+0.03 4.88+0.86 0.99+0.02
Silymarin b b d
0.46+0.06 3.13+0.47 0.37+0.05
Thyme b b c
0.42+0.07 3.67+0.74 0.44+0.05

Each value is the mean + SD.

Mean values in each column having different supsc(i a, b, ¢, d) are
significantly different at P< 0.05

The positive group showed significant increase @& ,TCHO and
total lipids in liver tissue however silymarin atityme groups showed non-
significant differences in TG, CHO and total lipidsntent of liver tissue in
comparing with negative control group. There wasgaificant decrease in
TG, CHO and total lipids content in liver tissue Sifymarin and Thyme
groups in comparing with positive group as showtalrle 6. High fat diet is
often associated with a metabolic syndrome chaiaeté by obesity by
alterations such as oxidative stress, insulin tasc® and liver steatosis
(Angulo 2002 and Hassaret al., 2020) Moreover Hayes and Strange
(1995)found a net decrease of all these enzyme actwtis found in the
livers of high fat diet-fed rats, indicating thhigh fat diet impaired
antioxidant defense. According Reettaet al., (1998),increased generation
of reactive oxygen species and oxidized lipoprat@iay a major role in the
development of atherosclerosis. The alterationtowf density lipoprotein
(LDL) mediated by elevated glucose levels may dbate to vascular
disease in diabetes. Antioxidants in thyme scaveegetive oxygen species
may be of great value in preventing the onset antile propagation of
oxidative diseases. Antioxidants are also compotimatsinhibit or delay the
oxidation of other molecules by inhibiting the iatton or propagation of

200
{ 304)




Research Journal Specific Education - I ssue No. 83 - may 2024

oxidizing chain reactions Of late, more attenti@s been paid to the role of
natural antioxidants mainly phenolic compounds, avhmay have more

antioxidant activity than vitamins C, B;carotene and lycopen&ézzani
et al., 1998) Antioxidants can neutralize free radicals, mayobecentral
importance in the prevention of carcinogenicity,rdoavascular and
neurodegenerative changes associated with dbfalyorsenet al., 2006 &
Abd EI-Ghany and Nanees (2010)

Table (6): Some lipid profile of liver tissue ofetlexperimental groups

Variables T.G CHO Total lipids
Groups mg/g mg/g mg/g
Negative b b b
67.94+8.82 | 36.68+5.98| 151.64+22.79|
Positive a a a
111.56+21.88 | 56.96+6.99| 211.04+33.90]
Silymarin b b b
77.58+15.88 | 34.58+4.64| 178.16+25.90(
Thyme b b b
65.22+11.61 | 38.42+3.76| 150.40+19.92

Each value is the mean + SD.

Mean values in each column having different supsc(a, b, c, d) are
significantly different at P< 0.05

In comparing with negative control group, the pusitrat group
showed significant increase in MDA and significdetrease in TAC, CAT
and SOD. Silymarin group showed significant inceeas TAC and MDA
but the values of CAT and SOD were in non- sigaific difference.
Silymarin and thyme groups showed significant iaseein liver TAC, CAT
and SOD and significant decrease in liver MDA asvghin table 7.

Imbalance of oxidative stress affects the transiorpof numerous
biochemical mediators (mainly cytokines) able tododate the tissue and
cellular events that characterize different typédiver diseases such as
apoptosis, necrosis, fibrosis, cholestasis and nexgéion. Many
polyphenol-rich plants have been used for centunie®lk medicine for

{ 305)
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liver dysfunctions. A single or more compounds hpusitive health effect
due to the presence of potential in vivo antioxtdaffect of individual food
polyphenols or extracts in cultured cells. Epiddogccal studies show that
the consumption of vegetables and fruits can ptoteanans against
oxidative damage by inhibiting or quenching freelicals and reactive
oxygen speciegYoudim et al., 2000, Schroeteret al., 2001 and Patakiet
al., 2002) There is growing interest in the antioxidant aadti-
inflammatory capacities of natural herbs relativgptevention or treatment
of chronic diseases that involve inflammation. Pblnolic compounds
from edible plants are the main antioxidants in llnenan diet(Halvorsen
et al., 2006 and Jensen, 2006)

Table (7): Some antioxidant parameters of livesugsof the experimental groups

Variables TAC CAT SOD MDA
Groups mmol/g U/g U/g n mol/mg ptn
Negative b a a d
2.72+0.35 1.81+0.10 | 355.55+88.99 19.75+0.80
Positive c b b a
1.50+0.13 0.07+0.09 | 212.04+77.83 42.52+7.83
Silymarin a a a b
4.02+0.15 1.23+0.10 | 276.73+63.99 30.15+5.73
Thyme b a a b
2.82+0.37 | 1.04+0.17 | 321.94+93.95 29.86+4.32

Each value is the mean = SD

Mean values in each column having different subsdria, b, c, d, ....) are

significantly different at P< 0.05

Microscopically, liver of rat from the negative gm revealed the
normal histological structure of hepatic lobulecfPil). Examines sections
from positive group showed vacuolar degenerationhepatocytes and
kupffer cells activation (Pict. 2). Liver from siharin group showed no
histopathological changes (Pict. 3). Liver of fatsn thyme group revealed
no histopathological changes (Picts. 4). The respitbved the protective
and treatment effect of thyme leaves, on liverugss Histopathological
results were agreed with obtained biochemical tesahd agreed with

{{ 306 )
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results ofZheng and Wang (2001)Nadia and Nadia (2008)and Nieto

Pict.(2): Liver of rat from positive group showingcuolar degeneration of hepatocytes and kupffer
cells activation. (H and E X 200).
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CONCLUSION

Thyme leaves could protect liver from injury beaausf high
nutritional and nutraceutical values of and antlaxits. Further studies are
needed to investigate the effects of thyme leavekrayer duration on
various biological and biochemical parameters.
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