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Abstract 
 

In the present study we evaluate the effect of two doses of Coriander (Coriandrum sativum), Thyme (Thymus vulgaris), 
Vanadyl sulfate, and Sodium tungstate on liver glycogen concentration (LGC), serum enzymes Alanine transaminase (ALT) 
and Aspartate transaminase (AST) levels in 15 days age broiler chickens. The results showed that full dose of Coriander (1500 
mg/kg Bwt) has a significant (P≤0.05) decreasing effect on LGC, ALT and AST levels, in reverse to half dose which do not 
show a significant effect. In the combination of the half dose of Coriander with Sodium tungstate (750 mg/kg Bwt + 15 mg/kg 
Bwt) there is a significant increase in LGC and ALT, but not AST level in comparing with control group. Also the same 
effects were seen in combination dose of Coriander with Vanadyl sulfate (750 mg/kg Bwt + 50 mg/kg Bwt) on the studied 
parameters. On the other hand, results show that Thyme in full dose (2000mg/kg Bwt) has similar significant effect by 
lowering LGC, ALT, and AST levels as in case of Coriander, while half dose (1000mg/kg Bwt) of Thyme show no significant 
effects on the studied parameters. Thyme with Vanadyl sulfate have no significant effect on ALT and AST with increasing 
LGC. Sodium tungstate in the full dose (30mg/kg Bwt) has a significant decline effect on the studied parameters in comparing 
with control group, while there is no effect of Sodium tungstate when used in half dose (15mg/kg Bwt) except increasing level 
of ALT. Vanadyl sulfate has the same effect similar to Sodium tungstate in full doses, while half dose of Vanadyl sulfate show 
no significant effect on studied parameters. From this study we conclude that both medicinal plants Coriander and Thyme also 
Sodium tungstate and Vanadyl sulfate have a significant dose dependant effects on glycogen concentration and serum levels of 
ALT and AST in broiler chickens. 
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 في دجاج اللحم في بعض القياسات الكيمياحيويةت تنكستاالالفناديل و والزعترو الكزبرة اتتأثير
 

  نشأت غالب مصطفىو فدوى خالد توفيق 
 

  العراق ، الموصل، جامعة الموصل،كلية الطب البيطري والكيمياء الحياتية والادوية، فرع الفسلجة
  

  الخلاصة
  

 ،)Thymus vulgaris ( نبات الزعتر (Coriandum sativum)نبات الكزبرة: كل من جرعتين منلحالية لمعرفة تأثير تم إجراء الدراسة ا
 الالانين ترانس  انزيمييوم وكذلك مستوى 21وج اللحم بعمر ر في كبد فالكلايكوجينلى تركيز ع وتنكستات الصوديوم ،كبريتات الفاناديل

نبات الكزبرة لن أ بينت الدراسة  Aspartate transaminase (AST)الاسبارتيت ترانس امينز و  Alanine transaminase (ALT)امينز
 750  الجرعة المنصفةأما ،في مصل الدم ALT وAST ومستوى الكلايكوجينتأثير مخفض لتركيز  كغم/ملغم1500 بالجرعة الكاملة

ظھر فقد  للكزبرة مع تنكستات الصوديوم كاملةفي حالة الجرعة الا أم .دروسةكغم فلم يكن لھا تأثير معنوي واضح على القيم الم/ملغم
في مصل   ASTمقارنة مع مجموعة السيطرة ولم يتأثر مستوى   ALTارتفاع معنوي في تركيز الكلايكوجين لكبد افراخ الدجاج ومستوى

في ة للكزبرة مع تنكستات الصوديوم كاملجرعة ال التأثير مشابه لللكزبرة مع كبريتات الفاناديل كان لمنصفةوفي حالة الجرعة الالدم، 
كغم فقد كانت مشابھة لتأثير نبات الكزبرة في خفض / ملغم2000 يخص نبات الزعتر بالجرعة الكاملة  فيما.التأثير في القيم قيد الدراسة

نبات الزعتر تأثير لفلم يكن  كغم/ ملغم1000في مصل الدم أما عند إعطاء الجرعة المنصفة   AST وALTتركيز كلاكوجين الكبد ومستوى 
بينما  بشكل معنوي، ALTفقد رفعت من مستوى  للزعتر مع تنكستات الصوديوم منصفةأما الجرعة ال . قيد الدراسةعلى القيم الثلاثمعنوي 
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 30 ات الصوديوم بجرعةأما تنكست . مع زيادة تركيز الكلايكوجينASTو   ALTالزعتر مع كبريتات الفاناديل فلم يكن له تأثير واضح على 
مقارنة مع مجموعة السيطرة عكس الجرعة  AST  وALT والكلايكوجينفي تركيز  فقد كان له تأثير مخفض وبشكل معنوي كغم/ملغم

وفيما يخص   ALTمع زيادة معنوية في مستوى  AST تركيز الكلايكوجين و التي لم يكن لھا تأثير معنوي على كغم/ ملغم15 المنصفة
 ALT ومستويات الكلايكوجينفقد كان له تأثير مخفض وبشكل معنوي في تركيز كل من  كغم/ ملغم100الفاناديل بالجرعة الكاملة كبريتات 

 .فلم يكن لھا تأثير معنوي على القيم قيد الدراسة كغم/ملغم 50لكبريتات الفاناديل أما الجرعة المنصفة  مقارنة مع مجموعة السيطرة  ASTو
 في الكلايكوجينلتركيز  يلدراسة إن لنباتي الكزبرة والزعتر وكذلك تنكستات الصوديوم وكبريتات الفاناديل تأثير معنونستنتج من ھذه ا

  .ولكن بدرجات متفاوتة اعتمادا على الجرعة المستخدمةفروج اللحم مصل دم في  AST و  ALTومستوىالكبد 
 

 
Introduction 

 
Coriander (Cariandrum sativum) medicinally used in 

drug preparation as carminative, gastrotonic, 
antispasmodic, aphrodisiac, and hypoglycemic (1,2). 
However, coriander contain 1.8% volatile oil (consisting of 
65-70 % linalol "coriandrol" small quantity of α–pinene, γ–
trepinen, limonene, P-cymene, non-linalol alcohol, and 
esters (3), aqueous extract of coriander stimulate insulin 
excretion from β-cell of pancreas, which may be due to its 
insulin mimetic effect or action as releasing factor, or 
posses insulin like action (4) coriander seeds has significant 
decreasing effect on total cholesterol and triglycerides in 
laboratory animal, which may by due to increase in activity 
of β-hydroxymethylglutaryl-CoA reductase and increase 
activity of plasma lecithine cholesterol acyl transferase (5). 
Thyme (Thymus vulgaris) was used as carminative, 
antirheumatic, and in certain skin disease treatment (6,7) 
also its used as antiparastic, analgesic, hypotensive agent 
(8), thyme contain volatile oil (consisting of 55% phenols) 
themol and carvacral (9) also contain thymine (7), 
numerous types of flavonoids (10,11) and vitamine E (10), 
physiological and biochemical effect of the thyme was 
studied by many researchers, they show that thyme cause 
hypoglycemia and increase in appetite, also significant 
decrease in total cholesterol and triglycerides levels (12). 
Also thyme contain bifunctional inducers (i.e : substances 
capable of inducing both phase I and phase II enzymes) 
phase I enzymes: xenobiotic–metabolizing enzymes such as 
7-ethoxycoumarin O- decthylase (ECOD), phase II 
enzymes; glutathione S- transferase (GST) and quinone 
reductase (QR) (13). Certain authors show that sodium 
tungstate correct hypoglycemia in both type I and type II 
diabetes mellitus (14,15) sodium tungstate increase the 
activity of many enzymes as: glucokinase, 6- phosphofructo 
2-kinase, and pyruvate kinase, and depress the activity of 
phosphoenol pyruvate carboxy kinase in the liver of 
diabetic rats, all these changes lead to decrease in the blood 
glucose level by increasing levels of glycogen, glucose 6-
phosphate and fructose 2.6-bisphosphate (15). On the other 

hand, it was documented that vanadium has an insulin 
mimetic effect on target tissues (liver, adipose tissue, and 
skeletal muscle), in addition most mammalian cells contain 
vanadium in very trace amounts (about 20 nmol) inside the 
body vanadium act as enzyme inhibitor to Na+-K+ ATPase 
and another phosphorylases (16), in muscle and liver of 
normal laboratory animal (rat) vanadium lead to increase 
glucose uptake (17,18). Glycogen a storage form of 
carbohydrate in vertebrates, it synthesized by glycogenesis 
when glucose levels are high and degraded by 
glycogenolysis when glucose is in short supply, both 
glycogenesis and glycogenolysis controlled primarily by 
interplay between two hormones: insulin and glucagon 
(19,20). Alanine transaminase (ALT) (previously called 
glutamate pyruvate transaminase GTP) present in high 
concentration In liver and to less extent in skeletal muscle, 
kidney, and heart (20), Aspartate transaminase (AST) 
(previously called glutamate oxaloacetate transaminase 
GOT) present in high concentration in cells of cardiac and 
skeletal muscle, liver, kidney, RBC, and damage to any of 
these tissues can cause increase in plasma AST level (21). 

 
Materials and methods 

 
Animals and experimental design 

One hundred forty four Fabrow broiler chickens in the 
age of 1 days were used in this experiment, these chickens 
kept in aluminum made cages (dimension of 100X70X46 
cm) at the house of animal/College of Veterinary 
Medicine/University of Mosul, and fed on concentrated diet 
(the composition of diet as follow (%): corn 54.3, barn 15, 
soya bean 27, calcium 0.7, vadenamix 3) chickens housed 
under the same suitable conditions: temperature of 35 °C, 
lighting of 24 hr, well ventilation and humidity, diet and 
water ad libitum. At the age of 15 days chickens divided 
into three major groups, each major group was subdivided 
into 5 subgroups each one contain 6-15 chickens, as shown 
in the following tables: 
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Table 1: Group 1 (38 chickens). 
 

Treatment Dose Duration of treatment No. of chickens 
Control (distilled water) 1 ml 2 weeks 6 
Coriandrum sativum 750mg/kg Bwt 2 weeks 8 
Thymus vulgaris  1000mg/kg Bwt 2 weeks 8 
Sodium tungstate 15 mg/kg Bwt 2 weeks 10 
Vanadyl sulfate 50mg/kg Bwt 2 weeks 6 

  
Table 2: Group 2 (38 chickens). 
 

Treatment Dose Duration of treatment No. of chickens 
Control (distilled water) 1 ml 2 weeks 6 
Coriandrum sativum 1500mg/kg Bwt 2 weeks 8 
Thymus vulgaris  2000mg/kg Bwt 2 weeks 8 
Sodium tungstate 30 mg/kg Bwt 2 weeks 10 
Vanadyl sulfate 100mg/kg Bwt 2 weeks 6 

 
Table 3: Group 3 (68 chickens). 
 

Treatment Dose Duration of treatment No. of chickens 
Control (distilled water) 1 ml 1 week* 8 
Coriander + Sodium tungstate (750+15)mg/kg Bwt 1 week* 15 
Coriander + Vanadyl sulfate  (750+50)mg/kg Bwt 1 week* 15 
Thyme + Sodium tungstate (1000+15)mg/kgBwt 1 week* 15 
Thyme + Vanadyl sulfate  (1000+50)mg/kg Bwt 1 week* 15 

* Treatment used for 1 week because of combination doses may be harm to chickens in this age   
 
Medicinal plants 

Two Medicinal plants were used Coriander 
(Coriandrum sativum) and Thyme (thymus vulgaris) 
obtained from local markets and processed by cleaning, 
sieving, crushing, boiling and saved after cooling at –4 °C 
until use. Coriandrum sativum prepared by boiling 50 g in 
50 ml distilled water and treatment doses given as follows: 
1500 mg/kg Bwt, 750 mg/kg Bwt, 750 mg/kg Bwt 
combination dose with either sodium tungstate or vanadyl 
sulfate. Thymus vulgaris also prepared by boiling 20 g in 50 
ml distilled water and treatment doses given as follows: 
2000 mg/kg Bwt, 1000 mg/kg Bwt, 1000 mg/kg Bwt 
combination dose with either sodium tungstate or vanadyl 
sulfate. Vanadyl sulfate solution prepared immediately 
before use by dissolving 2 g vanadyl sulfate (fluka AG, 
Buchas SG, Switzerland) in 50 ml distilled water. Sodium 
tungstate solution prepared immediately before use by 
dissolving 0.3 g and 0.6 g sodium tungstate, Riedel – De 
Hean AG seelze – Hannover, Germany) in 50 ml distilled 
water.  

All doses given orally by gavage needle and blood 
collected from wing vein at the end of the experiment, 
serum separated by blood centrifugation (3000 g) for 15 
min, and finally serum stored at –20°C until performing 
biochemical tests. 

Biochemical tests 
Glycogen concentration: liver glycogen concentration 

determined by using Anthron reagent according to the 
method of plummer (1987) (22). 

AST: which was measured in serum using colorimetric 
method (22) by using kit (bioMerieux, France) at 505 nm 
wavelength and enzyme level expressed in U/L. 

ALT: also was measured in serum using colorimetric 
method (23) by using kit (bioMerieux, France) at 505 nm 
wavelength and enzyme level expressed in U/L. 
 
Statistical analysis 

Result analysis done statistically using one way analysis 
of variance (ANOVA) and differences between groups 
determined by Duncan test, significant value mean (P≤0.05) 
(24).  
 
Results 
 

Form table (4) we were noted that glycogen 
concentration decrease significantly (P≤0.05) in full dose of 
coriander, vanadium, thyme and tungstate treated groups, in 
comparing with control value. The same table (4) show that 
all treatments lead to decline in liver enzymes ALT and 
AST.  
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From table (5) we were observed that all treatments 
with the half doses failed to produce any significant effects 
(P≤0.05) on all the studied parameters (except increase in 
the level of ALT by sodium tungstate) when compared with 
control group. Table (6) show that the level of AST not 

affected significantly by different combination doses 
treatment in comparing with control value. Also the 
glycogen concentration (table 6) increase significantly with 
all treatments with exception of combination of Thyme 
with sodium tungstate. 

 
Table 4: Effects of full doses of coriander, thyme, sodium tungstate, and vanadyl sulfate on ALT, AST levels, glycogen conc.  
 

Treatment ALT U/L AST U/L Glycogen 
Control D.W orally 24.8 ± 3.37 a 148 ± 5.40 a 22.4 ± 2.01 a 
Coriandrum sativum 1500 mg/kg Bwt  11.2 ± 0.27 b 76.8 ± 1.56 b 8.1 ± 0.92 c 
Thymus vulgaris 2000 mg/kg Bwt 5.49 ± 0.84 b 83.1 ± 2.47 b 15.4 ± 2.4 b 
Sodium tungstate 30 mg/kg Bwt 6 ± 1.46 b 77.6 ± 4.04 b 13.1 ± 3.9 bc 
Vanadyl sulfate 100 mg/kg Bwt  6.67 ± 1.5 b 72 ± 3.03 b 6.9 ± 1.0 c 

Values were expressed as Mean± SE, Values with different letters are significantly different at (P≤0.05). 
 
Table 5: Effects of half doses of coriander, thyme, sodium tungstate, and vanadyl sulfate on ALT, AST levels, glycogen conc.  
 

Treatment ALT U/L AST U/L Glycogen 
Control D.W orally 13.8 ± 0.72 b 101.8 ± 5.4 a 18.3 ± 5.7 a 
Coriandrum sativum 750 mg/kg Bwt  14.7 ± 0.94 a b 104.5 ± 1.7 a 10.4 ±1.7 a 
Thymus vulgaris 1000 mg/kg Bwt 13.6 ± 0.53 b 92.7 ± 2.7 a 10.9 ± 2.3 a 
Sodium tungstate 15 mg/kg Bwt 17.4 ± 1.0 a 100.5 ± 4.7 a 11 ± 2.3 a 
Vanadyl sulfate 50 mg/kg Bwt  12.2 ± 1.5 b 102.1 ± 8.4 a 14.2 ± 2.3 a 

Values were expressed as Mean± SE, Values with different letters are significantly different at (P≤0.05). 
 
Table 6: effects of half doses interaction of coriander, thyme, sodium tungstate, and vanadyl sulfate on ALT, AST levels, 
glycogen conc. 
 

Treatment ALT U/L AST U/L Glycogen 
Control D.W orally 12.6 ± 0.47 c 95.4 ± 3.2 a 13.9 ± 1.2 c 
Coriandrum sativum 750 mg/kg Bwt and 
Sodium tungstate 15 mg/kg Bwt 17.6 ± 1.0 ab 100.9 ± 1.7 a 30.9 ± 3.02 a 

Coriandrum sativum 750 mg/kg Bwt and 
Vanadyl sulfate 50 mg/kg Bwt 18.5 ± 1.06 a 87.5 ± 9.7 a 26.3 ± 2.2 ab 

Thymus vulgaris 1000 mg/kg Bwt and 
Sodium tungstate 15 mg/kg Bwt 17.6 ± 1.25 ab 94.4 ± 3.06 a 9.1 ± 0.51 c 

Thymus vulgaris 1000 mg/kg Bwt and 
Vanadyl sulfate 50 mg/kg Bwt  14.5 ± 1.45 bc 90.97 ± 3.48 a 23.2 ± 1.42 b 

Values were expressed as Mean± SE, Values with different letters are significantly different at (P≤0.05). 
 
Discussion 
 

The decrease in liver glycogen concentration caused by 
coriandrum may be caused by enhancing glucose transport 
and glucose oxidation (4) also it may be decrease the 
activity of key enzymes in glycogenesis (glycogen 
synthetase), while vanadium decreasing of glycogen 
concentration conceides to results of (25) and its act by its 
insulin mimetic effects through altering the properties of 
insulin receptors or at same post receptor level or both (25) 
in both normal and diabetic laboratory animals.  

There are no clear previous results about the effect of 
thyme on glycogen concentration but it may be due to the 

effect of one of its components as: carphecral 86.3 % (26) 
or Gamma-terpinene synthase and menotrepene cyclase 
enzymes (26), on the other hand some researchers refer to 
the antidiabetic and insulin like effect of tungstate (27) 
while other scientists (15) mention that tungstate did not 
modify hepatic glycogen concentration either in healthy or 
diabetic animals, tungstate act on liver by increase activity 
of enzyme glucokinase, 6- phosphofracto 2-kinase and 
pyruvate kinase also decrease activity of phosphoenol 
pyruvate carboxy kinase (14) all these effects may be lead 
to decreasing in the glycogen concentration these variations 
may be due to difference in doses administered or may be 
due to differences in response to these plants extract 
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between chickens and other laboratory animals (mice and 
rat). We don’t have enough references about the effect of 
coriander or thyme on ALT and AST and our work may be 
the first one in this direction, however, our explanation 
based on the effects of one or more components of 
coriander and thyme on ALT and AST, in coriander as : (γ-
trepinen, P-cymene, coumarins) (28) and in thyme as: 
thymol, flavonoids, phenols) (28), but this needs further 
investigations and work. all treatments with the half doses 
failed to produce any significant effects on the studied 
parameters (except increase the level of ALT by sodium 
tungstate), and this may be due to the half doses are not 
enough to produce the effect caused by the full doses, while 
the most acceptable explanation to the effect of tungstate in 
high dose, that cause certain liver damage. On the other 
hand the combined treatment doses of coriander and 
sodium tungstate the most affected treatment in electing 
liver glycogen concentration followed by combined 
treatment doses of coriander and vanadyl sulfate in that 
effect and this may be due to synergistic effect of 
combination treatment of coriander with sodium tungstate 
and also with vanadyl sulfate, also we don’t have enough 
references about the details of these synergistic effects. The 
level of AST not clearly affected by different combination 
doses treatment in comparing with the changes in ALT, and 
this may be due to that AST level most expressive to 
affections of cardiac and skeletal muscle (21) while ALT 
level reveal effect on liver and then skeletal muscle, kidney, 
and to less extent cardiac muscle (21).  

From this study we conclude that coriander, thyme, 
sodium tungstate, and vanadyl sulfate have a significant 
effects but differ according to the dose on glycogen 
concentration and serum levels of ALT and AST in broiler 
chickens. 
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