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Abstract
This study was undertaken to investigate the protective role of Ginger against
the hypothyroidism induce by Propylthiouracil in male rats on serum lipids.

Eighteen adult male rats were randomly divided into three equal groups (each of
six) and treated as follows for four weeks, First group (C) was daily orally gavages
with saline solution served as control.. Second group (G1) was daily orally gavages
with Propylthiouracil (6 mg/kg B.W.). Third group (G2) was daily orally gavages
with Propylthiouracil (6 mg/kg B.W.) in addition to ginger (200 mg/kg B.W.)

Overnight fasting blood samples were collected from the all animals of the
experiment at end week of experiment for the determination of serum triiodothyonine
(T3), thyroid stimulation hormone (TSH), total cholesterol (TC), triacylglycerol
(TAG), very low density lipoprotein-cholesterol (VLDL-C) and high density
lipoprotein-cholesterol (HDL-C).

The results showed that the A significant (P<0.05) statistical increase in the
activity of TSH was observed in propylthiouracil treated groups G1 (3.72+0.73) and
G2 (3.28+0.25) as compared to the control (0.0795+0.003) and A significant (P<0.05)
statistical decrease in the activity of T3 in treated (G1) (2.62+0.2) as compared to the
control (3.92+0.08). As well as the results show, a significant(P<0.05) elevation in
serum TAG, TC and VLDL-C and decrease in HDL-C were observed in animals daily
orally gavages with Propylthiouracil 6 mg/kg B.W. (G1) group as compared with
control. Oral administration of ginger extract caused a non significant (P>0.05)
depression in the elevated TAG and VLDL-C concentration in G2 group compared to
G1 and control groups . From these results indicating that the effect of orally
administration of propylthiouracil to induced hypothyroidism and induction of
Dyslipidemia.

On conclusions, the present study confirmed the beneficial effects of ginger
extract as a hypolipidemic effects gains the dyslipidemia due to hypothyroidism.
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Introduction

Thyroid hormones are synthesized
and secreted by the thyroid gland .
Thyroxine (T4) and L-3, 5, 3’-
triiodothyronine (T3) are the two forms
of thyroid hormone  produced.
Follicular cells of the thyroid gland
produce a glycoprotein, thyroglobulin.
The tyrosine amino acid residues on
thyroglobulin are iodinated resulting in
the formation of mono and di-iodo
thyronines (MIT and DIT). Oxidation
of iodide transported into the follicular
cells to iodine, iodination of the
tyrosine residues to form MIT and DIT
are catalyzed by the enzyme thyroid
peroxidase. Eventually, MIT and DIT
are coupled to form T4 and T3®.

One of the most important effects of
thyroid  hormone  causes rapid
mobilization and stimulates several
aspects of the lipid metabolism, which
is believed to result indirectly from an
increased overall rate of energy
metabolism in all cells of the bod
under the influence of this hormone ©.

several  study conclusions  that
propylthiouracil-induced
hypothyroidism®®.  Treatment with

propylthiouracil lead to  reduction
plasma T3 levels to 60% of normal,
and to induce a mild hypothyroidism®.

Ginger, medicinal species: Zingiber
officinale which have strong
aromatic and medicinal properties ©.
Number of studies show a medical
usage of ginger as antibacterial ©,
Antioxidant"® and decrease serum
cholesterol concentrations ™ .
Materials And Methods

Plant Extraction: The ginger was
purchased from the local market, the
plant powdered of ginger (500 g) was
extracted with 70% ethanol using
Soxhlet apparatus for 48 hr, filtered
with a white cloth and the filtrate was
collected and dried at 40 °C incubator.
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Animals: Adult male Wistar albino
rats weighing (200 -250g) were
purchased from animal house of
faculty of Veterinary Medicine-Kufa
University-lrag. Rats were housed
individually with constant environment
in controlled stainless steel cages,
temperature (25°C = 5°C) and light
cycle were held constant 12/12 hr. The
experimental period was 4 weeks on
which food and water were provided
ad libitum. Animal's Diet: Pellet diet
(commercial diet).

Experimental design: eighteen adult
male rats were divided randomly into
three equal groups (each of 6 rats). The
experimental groups illustrated as
follow, first group (C) was daily orally

gavages with saline solution served as
control,. second group (G1) was daily
orally gavages with Propylthiouracil (6
mg/kg B.W.) 2 and third group (G2)
was daily orally gavages with
Propylthiouracil (6 mg/kg B.W.) in
addition to ginger (200 mg/kg B.W.)
(13)

Overnight fasting blood samples
were collected from the all animals of
the experiment at end week of
experiment for the determination of
serum triiodothyonine (T3), thyroid
(TSH),

triacylglycerol

hormone total
(TC),
(TAG), very low density lipoprotein-
cholesterol (VLDL-C) and high density

lipoprotein-cholesterol (HDL-C).

stimulation

cholesterol

Biochemical analysis
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Serum TSH levels were measured
using sand- wich ELISA kit (Human
Gesellschaft for Biochemica und
Diagnostica mbH, Germany) as
described by the manufacturer. This
ELISA has an analytic sensitivity of
<0.10 mIU/L TSH. The absorbance of
standards and  specimens  was
determined by using ELISA microplate
reader Anthos 2001 (Anthos labtec
instruments Ges.m.b.H, Austria). The
intensity of color is directly
proportional to the concentration of
TSH in the standards and samples.

The serum T3 were measured by using

competitive ELISA kits (Human
Gesellschaft for Biochemica und
Diagnostica mbH, Germany) as

described by the manufacturer. The
ELISA tests have analytic sensitivities
of about 0.05 ng/ml T3. The
absorbance of standards and specimens
was determined by using ELISA
microplate reader Anthos 2001
(Anthos labtec instruments Ges.m.b.H,
Austria). The intensity of the color is
inversely propor- tional to the amount
of T4 and T3 in the standards and
Serum TC TAG and HDL-C
concentration was enzymaticlly
measured using enzymatic assay semi-
automatic chemistry analyzer Belgium
using kit Cyan com./Belgium. And
serum very low density lipoprotein-
cholesterol concentration was
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calculated by dividing serum TAG by
five 19,
Statistic Analysis

The results are expressed as the
mean values with their standard error.
One-way ANOVA followed by
Duncan’s variance was performed to
compare between treatment groups.
Significance was set at p<0.05.by used
Statistical Package for Social Science
(SPSS 20) Ready statistic program 20.
Results And Discussion

The mean value of serum thyrotropin
or thyroid-stimulating hormone (TSH)
and triiodothyronine (T3) activity in
treated and control groups is clarified
in Table (1)

A significant (P<0.05) statistical
increase in the activity of TSH was
observed in propylthiouracil treated
groups G1 (3.72+0.73) and G2
(3.28+0.25) as compared to the control
(0.0795+0.003) The table also
showed a non significant effect
between G1 as compared with G2
(3.37£0.2).

A significant (P<0.05) statistical
decrease in the activity of T3 was
observed in propylthiouracil treated
(G1) (2.62+0.2) as compared to the
control (3.92+0.08). From the result
in table (1) indicating the effect of
orally administration of
propylthiouracil to induced
hypothyroidism.



Kufa Journal For Veterinary Medical Sciences Vol. (5) No. (2) 2014

Tablel: Effect of ginger extracted on serum thyrotropin (TSH) (mlu /l) and
triiodothyronine (T3) activity (ng /ml) of Propylthiouracil treated rats.

Groups Control Gl G2
gavage gavage
Values Propylthiouracil Propylthiouracil +
[ Ginger extract
TSH 0.0795+0.003A 3.72+0.73B 3.28+0.25B
T3 3.92+0.08B 2.62+0.2A 3.37£0.2AB
-mean+ SE

- Capital letters denote differences between groups, P<0.05 .
Serum lipids concentration (mg/dL) :

Table (2) illustrate the mean values of serum triglycerides (TAG), total
cholesterol (TC), high density lipoprotein-cholesterol (HDL-C) and very low density
lipoprotein-cholesterol (VLDL-C) concentration (mg/dL) in the control and three
treated groups along the experimental period.

the result show, a significant(P<0.05) elevation in serum triglycerides
concentration was observed in animals daily orally gavages with Propylthiouracil 6
mg/kg B.W. (G1) group as compared with control with mean values of (51.79+3.57)
and (30.19+2.17) respectively.

Oral administration of ginger extract caused a non significant (P>0.05)
depression in the elevated TAG concentration in G2 group with mean values of
(39.64+£4.11) compared to G1 and control groups .

As well as , Oral administration of ginger to animal in group T3 caused non
significant (P<0.05) effect in the elevated TC concentration induce by gavage of
Propylthiouracil compared to the control group. The mean value for TC in G1 group
was equal to (110.32+5.27) while the mean value in G2 group was equal to
(107.85+4.48) and control group (40.80+2.19).

While, A significant (P<0.05) decrease in serum HDL-C concentration was found
in groups G1 (40.71+2.04) and G2 (39.63+0.90) as compared to the values in G1
control (81.08+1.90).

Oral administration of propylthiouracil to animals in G1 group caused a significant
(P<0.05) increase in the VLDL-C concentration comparing to control group with
mean values (6.03+0.15) and (10.35+1.12) respectively. While orally administration
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caused decrease in VLDL-C concentration in G2 near to control group value with non

significant (P<0.05) effect (7.92+0.82) indicating the protective effect of ginger

against propylthiouracil induced hyperlipidemia.

Table 3-2: Effect of ginger extracted on Serum lipids concentration (mg/dL) of

Propylthiouracil treated rats.

Groups Control Gl G2
Val gavage gavage
Propylthiouracil Propylthiouracil +
| Ginger extract
TAG 30.19+2.17A 51.79+3.57B 39.64+4.11AB
TC 40.80+£2.19A 110.32+5.27B 107.85+4.48B
HDL-C 81.08+1.90B 40.71+£2.04A 39.63+0.90A
[ wvibL-C || 6.03+0.15A || 10.35+1.12 B [ 7.92+0.82AB
-mean+ SE

- Capital letters denote differences between groups, P<0.05 .

Propylthiouracil (PTU) was used to
induce hypothyroidism in rat. PTU
Drug Administration approved
thionamide that inhibit thyroid
hormone synthesis by interfering with
thyroid peroxidase—mediated
iodination of tyrosine residues in the
thyroid gland at the steps of iodine
organification and iodotyrosine
coupling and also inhibit the
conversion of T4 to T3 in extra
thyroidal tissues ™.

PTU induced hypothyroidism in rat
by oxidative stress is required to
induce cell proliferation in thyroid

gland that lead to tissue damage and

apoptosis resulting in goiter or thyroid

1610 The results show,

enlargement(
hypothyroid status as the serum T3 and
T4 concentration was significantly
decreased while the serum TSH
concentration significantly increased in
the PTU-induced hypothyroid rat
compared to control. The results of the
present study are in line with those
observed by Zbucki et al. “® .who
showed a significant decrease in the
plasma concentration of T3 and T4 of
hypothyroid rats.

The hypolipidemic effect of ginger
caused by increase pancreatic lipase

19

activity'™), decrease lipid hydrolyze
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gastrointestinal tract®” and increase
peristalsis movement of intestine®” as
well as, the action of ginger may be
elevates the activity of hepatic enzyme
cholesterol-7a-hydroxylase which is
the rate-limiting enzyme in the
biosynthesis of bile acids and

stimulates the conversion of

cholesterol to bile acids?. Moreover,
ginger antihypercholesterolemic effect
may be due to the inhibition of cellular
cholesterol synthesis @ | this may be

due to the presence of niacin in ginger
(24

Conclusions

From the results and discussion
obtained from this research, it could be
concluded that the concentration
6mg/kg B.W of propylthiouracil could
induced hypothyroidism and
dyslipidemia in male rats, ginger
extract was effective as hypolipidemic
agent against dyslipidemia induced by
propylthiouracil and this research
provide with how thyroid hormone are
involved in the regulation of lipid
metabolism.

References

1. Kim, E.B., Susan M. B., Scott B.
and Heddwen L. B. (2012).
Review of Medical
Physiology. 24ed. McGraw-
Hill Companies,pp:303.

2. Zoeller, R.T., Tan, SW. and Tyl,
RW. (2007). General
Background on the
Hypothalamic-Pituitary-

Thyroid (HPT) Axis. Critical
Reviews in  Toxicology,
37:11-53.

3. Guyton, A.C. and Hall, J.E.
(2011). Textbook of Medical
Physiology. 12 ed. Saunders
Elsevier, 1600 John F.
Kennedy Blvd. Ste 1800
Philadelphia, PA 19103-
2899 United States of
America. pp:825.

4. Sgener, G., Kabasakal, L.,
Atasoyl, B.M., Erzik, C,,
Veliog lu-Ogiing, A,
Cetine, S., Contuk, G,
Gedik, N. and Yeg~en, B.C.
(2006). Propylthiouracil-
induced hypothyroidism
protects ionizing radiation-
induced  multiple  organ
damage in rats. Journal of
Endocrinology.189:  257-

269.
5. Pantos, C., Malliopoulou, V.,
Mourouzis, l.,

Sfakianoudis, K., Tzeis, S.,
Doumba, P., Xinaris, C.,

Cokkinos, A.D.,
Carageorgiou, H.,
Varonos, D.D. and

Cokkinos, D.V. (2003).
Propylthiouracil-induced
hypothyroidism is associated
with increased tolerance of
the isolated rat heart to
ischaemia-reperfusion.
Journal of Endocrinology
(2003) 178, 427-435.

6. Keyes, W. G., Wilcox, H.G. and
Heimberg. M.  (1981).
Formation of the very low
density  lipoprotein  and
metabolism of [I-**C]-oleate
by perfused livers from rats
treated with triiodothyronine
or propylthiouracil.
Metabolism. 30:135-146.

264



Kufa Journal For Veterinary Medical Sciences

Vol. (5)

No. (2) 2014

7. Peirce, A. (1999). The American
Pharmaceutical Association
practical guide to natural
medicines. New  York:
William Morrow and
Company, Inc.,

8. Chen I.N., Chang, C.C., Ng, C.C.,
Wang, C.Y., Shyu, Y.T.
and Chang, T.L. (2008).

Antioxidant and
Antimicrobial Activity of
Zingiberaceous Plants in

Taiwan. Plants Foods Hum
Nutr. 63: 15-20.

9. Thakare, M. (2004).
Pharmacological screening
of some medicinal plants as

antimicrobial and  feed
additives. Thesis of Master
in  Animal and Poultry
Sciences

(Pharmacology)faculty  of
the Virginia Polytechnic
Institute and State
University.

10. Jeyakumar, S., Nalini, N. and
Venugopal, M. (1999).
Antioxidant  activity  of
ginger in rats fed a high fat
diet. Med Sci Res. 27:341-
44,

11. Tanabe, M., Chen, YD., Saito, K.
and Kano, Y. (1993).
Cholesterol biosynthesis
inhibitory component from
Zingiber officinale Roscoe.
Chem Pharm Bull (Tokyo) .
41:710-3.

Suzuki, M. and O'neal, R.
(1967). Effects of
therapeutic and toxic doses
of propylthiouracil in rats.
JPET ;155(2):345-51.

13. Bhandari, U., Kanojia, R. and
Pillai, K.K.(2005). Eeffect
of ethanolic extract of
Zingiber  officinale  on
dyslipidemia in diabetic rats.

12.

14.

15

16.

17.

18.

19.

20.

265

J. Ethnopharmacol.
97(2):227-230.

Friedewald, W.; Levy, Y. and

Fredrickson, N. (1972).
Estimation of the
concentration of low-density
lipoprotein  cholesterol in
plasma without use of
preparative ultracentrifuge.
Clin. Chem., 18:499-502.

. Nayak, B. MD., Burman, K. MD.

Han,

(2006). Thyrotoxicosis and
Thyroid Storm. Endocrinol
Metab Clin N Am .35 : 663—
86.

Bhanja, S., Chainy, G.B.N.

(2010). PTU-induced
hypothyroidism  modulates
antioxidant defence status in
the developing
cerebellum.Neuroscience .28
(3): 251-62.

Poncin, S., Van Eeckoudt, S.,

Humblet, K., Colin, IM.
and Gerard, AC. (2010).
Oxidative stress: a required
condition for thyroid cell
proliferation. Am J Pathol.,
176(3):1355-63.

Zbucki, R., Winnicka, M. M.,

Boguslaw, S., Beata, S.,
Anna, A. and Zbigniew, P.
(2007). Alteration of
parafollicular  (C)  cells
activity in the experimental
model of hypothyroidism in
rats. folia histochemica et
cytobiologica. 45(2):115-21.

Ramakrishna, R.R., Platel, K.

and Srinivasan, K. (2003).
In vitro influence of spices
and spice-active principles
on digestive enzyme of rat
pancreas and small intestine.
nabrung. 47:408-412.

L.K., Gong, X.J., Kawano,
S., Saito, M., Kimura, Y.
and Okuda, H.(2005).



Kufa Journal For Veterinary Medical Sciences

Vol. (5) No. (2) 2014

Antiobesity action of
Zingiber officinale Roscoe.
Yakugaku Zassbi. Japanese
125:213-217.

21. Hashimoto, K., and Satoh, K.,
Murata, P., Makino, B. et
al. (2002). Component of
Zingiber  officinale  that
improves the enhancement
of small intestine transport.
Planta Med., 68:936-9609.

22. Sambaiah, K. and Srinivasan, K.
(1991). Effect of cumin,
cinnamon, ginger, mustard
and tamarind in induced

hypercholesterolemic  rats.
Nahrung 1991; 35:47-51.

23. Ness, GC., Zhao, Z. and Lopez,
D. (1991). Inhibitor of
cholesterol biosynthesis
increase hepatic low-density
lipoprotein receptor protein
degradation. Arch Biochem
Biophys.325:242-8.

24. Zachariah, TJ. (2008). Ginger. In:
Parthasarathy VA,
Champakam B, Zachariah
TG, editors. Chemistry of
Spices. CABI. p. 70-100.

266



