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Keywords: Methods: Twenty mice were examined in this experiment, and they were divided
Tribulus terrestris, into three groups. The first group was a control group, while the second group was quaffed
cadmium toxicity, cadmium 6mg/kg, and third group was quaffed cadmium 6mg/kg and fruit alcohol extract

hepatic tissue,

i of Tribulus terrestris 200mg/kg for ten days. Histological change was studied in the livers
mice.

of these mice.

Results: The histological sections of the liver in the mice exposed to cadmium have
shown inflammation and necrosis in hepatocytes around central vein. Moreover, the liver
was also hypertrophy, karyomegaly and increases glycogenesis. The results of the
cadmium-exposed mice treated with the extract of Tribulus terrestris showed that the
damage in the liver was slight. It showed normal cell shape and hepatic plate. It also
showed simple inflammation and hypertrophy in a small space.

Conclusion: The fruits of Tribulus terrestris can remove toxicity, protect our bodies
(especially liver) against heavy metal such as cadmium.

Introduction:

Cadmium is a heavy metal that has toxicity with
destructive impact on most organs. It is widely
distributed in environment, and the main sources of
contamination are cigarettes, welding fumes,
contaminated food, and water. Cadmium is widely
used in manufacturing batteries, alloys, coatings and

The cadmium toxicity in the body may be direct’®
or indirect effected®”. Direct effect of cadmium may
take place due to binding of proteins, altering the
effectiveness of enzymes, and the effects on
absorption and distribution of essential elements®.

many other industries. People are exposed to cadmium On the other hand, the indirect effect of cadmium
frequently through breathing and ingesting<2), may happen due to increasing oxidative stress, leading

Cadmium is not an element in the structure of the to increase in free radicals that cause serious damage
body and does not play a vital role in it. It is absorbed to the body®”.

through the gastrointestinal tract or through the lungs.
It then accumulates in various body tissues, especially
in the liver and kidney. The distribution of cadmium to
the various human body organs depends on the
chemical composition of the substance containing
cadmium, and the nature of exposure to it. Acute
exposure to cadmium is more dangerous than chronic
exposure®. Chronic and acute exposures to cadmium
cause severe changes in tissues and organs such as
liver, kidney, lung, spleen, pancreas, testes and
placenta in humans and other mammals®®.

Tribulus terrestris is an annual plant widely
distributed throughout the world, it is adapted to grow
in dry locations and deserts, in which few other plants
can survive®. The Tribulus terrestris is herbaceous
plant with various therapeutic benefits. It has an anti-
bacterial activity against gram-negative and gram-
positive bacteria. The extract of Tribulus terrestris
activates the testosterone hormone, which is used in
lowering blood sugar of diabetics, and decreasing
lipids (triglycerides, total cholesterol and low density
lipoprotein cholesterol LDL) in the body ©. Previous

* Corresponding author at: Department of Biology study had shown that Tribulus terrestris has an
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substances™®. This plant acts as an antioxidant against
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free radicals®*'?, anticancer,*® metal chelator
activity, hepatoprotective activity, anti-inflammatory
effects® anxiolytic potential®®.

Ibrahim and Kadhim show the presence of
therapeutically potent compounds in the Iragi Tribulus
terrestris extract predominantly alkaloids, flavonoids,
saponins, tannins and terpenoids™®. Phytochemical
analysis of Indian Tribulus terrestris showed the
existence of various biologically active components,
which consist of flavonoids, saponins, glycosides,
alkaloids, and tannins. It is found that the quantity of
main flavonoids is about one and a half times more
than that of main saponins in the plant. In addition,
eighteen flavonoids are found by using HPLC
technique in four Tribulus species“®. The Tribulus
terrestris has no side effects if used at the range about
250-750mg per day”. Aim of the present study to
evaluate activity Tribulus terrestris against cadmium
toxicity

Materials and methods

Native fruit of Tribulus terrestris was grinded to
powder. Later, the fruit powder was extracted with
70% ethanol (1g/10ml) in a Soxhlet apparatus. The
extract was dried in an oven at 60°C until it becomes
hardened. The extract was stored in refrigerator at 4°C.

Twenty healthy adult female albino mice
weighing 25-30 g. were taken from lIraqi center for
cancer research and medical genetics, Al-
Mustansiriyan University, Iraq. The mice were kept
under standard laboratory conditions in animal house
of College Science/ University of Anbar (adaptation
for six weeks). They were randomly divided into three
groups: The first group was a control one; and the
second group was treated with cadmium (6mg/kg p.o.)
only; whereas, third group was quaffed cadmium
(6mg/kg p.o.) and fruit alcohol extract of Tribulus
terrestris (200mg/kg p.o.) for ten days.

All mice were sacrificed at the end of the
experimental period. The livers of the sacrificed mice
were fixed in fifteen percent buffered formalin. Later,
they were processed for embedding in paraffin.
Sections of 4 um were cut from tissue and stained with
hematoxylin and eosin, and examined under light
microscope with camera to study any histological
changes taking place.
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Results

All mice of the control group have normal texture
tissue and consistency of cells in liver (picture 1 and
2).

Picture (2) liver of control mice at 40X H&E stain

The histological sections of the liver were shown
in picture (3 and 4) of the mice exposed to cadmium.
These mice showed inflammation and necrosis in
hepatocytes at central wvein at 10X and 40X
respectively. Livers of other animals treated with
cadmium showed inflammation and necrosis in
hepatocytes near the central vein, and hypertrophy
hepatocyte (40X) as in picture (5). The liver has also
hypertrophy and karyomegaly as shown in picture (6),
There was also an increase in glycogenesis as shown
in picture (7) at power 40X.
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stain

stain

stain Picture (7) liver of cadmium exposed mice at 40X. H&E
stain

The results of the cadmium-exposed mice, which
were treated with the extract of Tribulus terrestris
showed that the damage to the liver was simple, but
less than that of the cadmium-only mice. Pictures 8
showed normal cell shape and hepatic plate, while in
pictures 9 (40X), a simple inflammation, and
hypertrophy in picture 10 at power 40X were
identified

Picture (5) liver of cadmium exposed mice at 40X. H&E
stain

Picture (8) liver of treated mice at 40X. H&E stain
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Picture (10) liver of treated mice at 40X. H&E stain

Discussion

The accumulation of cadmium promotes
oxidation®™® and contributes to the development of
serious biochemical and pathological conditions,
because of its long retention in some organs. The
management for cadmium toxicity include both
chelating and antioxidant agent®. Cadmium increases
the oxidation of the body by affecting the antioxidant
enzymes®®,

Ibrahim and Kadhim (2015) explained that Iraqi
Tribulus terrestris has many secondary metabolites
acting as free radical scavenging. This emphasizes the
presence of therapeutically potent compounds in this
plant such as tannins alkaloids, saponins, flavonoids,
and  terpenoids“®.  Tribulus  terrestris  has
hepatoprotective® activity, anti-inflammatory effects,
metal chelator activity and supplemental activity®®.

Consistent with these results, our study showed
that the administration of cadmium induced hepatic
inflammations and necrosis™® ??. These results
coincided with Rajendar et al., (2011), in which they

Journal of University of Anbar for Pure Science (JUAPS)

13

Open Access

have reported that there was a positive effect of
Tribulus terrestris on testis of mice-exposed to
cadmium®. In addition Lakshmi, et al., (2012) found
that Tribulus terrestris decreases the cadmium level in
rats exposed to cadmium®?,

Conclusion:

The fruits of Tribulus terrestris removes toxicity,
protect our bodies (especially liver) against heavy
metals such as cadmium.

References:

1. Bernhoft R. A. (2013). Cadmium toxicity and
treatment. The Scientific World Journal. 1-7.

2. Sharma, H.; Rawal, N. and Mathew, B. B. (2015).
the characteristic, toxicity and effects of cadmium.
International Journal of Nanotechnology and
Nanoscience. 3: 1-9.

3. Kowalewska, R. S. (2001). Cadmium distribution
and toxicity in tissues of small rodents. Microscopy
Research and Technique. 55:208-222.

4. Mokhtar, G.; Hossny, E.; EI-Awady, M. and Zekry,
M. (2002). In utero exposure to cadmium pollution
in Cairo and Giza governorates of Egypt. East
Medical. Health Journal. 8(2): 1-6.

5. Zalups, P. and Ahmed, S., (2003). Molecular
handling of cadmium in transporting epithelia.
Toxicology Application Pharmacology 1; 186(3):
163-188.

6. Karimi, M. M.; Sani, M. J.; Mahmudabadi, A. Z.;
Sani, A. J. and Khatibi, S. R. (2012). Effect of
Acute Toxicity of Cadmium in Mice Kidney Cells.
Iranian Journal of Toxicology. 6 (18): 691-698.

7. Nemmiche, S. (2017). Oxidative Signaling
Response to Cadmium Exposure. Toxicological
sciences. 156 (1): 4-10.

8. Miraj, S. (2016). Tribulus terrestris: Chemistry and
pharmacological properties. Der Pharma Chemica
Journal. 8(17):142-147.

9. Hussain, A. A.; Mohammed, A. A.; Ibrahim, H. H.
and Abbas, A. H. (2009). Study the Biological
Activities of Tribulus Terrestris  Extracts.
International Journal of Chemical and Molecular
Engineering. 3(9): 510-512.



P- ISSN 1991-8941 E-ISSN 2706-6703

2019,13 (2) :10-15

10. Abdel-Kader, M. S.; Al-Qutaym, A.; Bin Saeedan,
A. S.; Hamad, A. M. and Alkharfy, K. M. (2016).
Nephroprotective and hepatoprotective effects of
Tribulus terrestris L. growing in Saudi Arabia.
Journal of Pharmacy & Pharmacognosy Research,
4 (4): 144-152.

11. Kumar, P. and Singh, P. (2016). tribulus terrestris
ameliorates aluminum-chloride induced alterations
in oxidative status and functional marker in the
liver, kidney, brain and testis of the laboratory
mouse. Indian Journal of biochemistry and
biophysics. 53: 179-186.

12. Pandey, R.; Shankar, B. S. and Sainis, K. B. (2007)
Tribulus terrestris Fruit Extract Protects Against
Oxidative Stress-Induced Apoptosis.
Pharmaceutical Biology. 45(8): 619-625.

13. Kumar, M.; Soni, A. K.; Shukla, S. and Kumar, A.
(2006). Chemopreventive potential of Tribulus
terrestris against 7,12-dimethylbenz(a)anthracene
induced skin papillomagenesis in mice. Asian
Pacific Journal Cancer Prevention. 7: 289-294.

14. Kafeel, H. and Rukh, R. (2015). Anxiolytic
activity of ethanolic extract of aerial parts of
Tribulus terrestris in mice. The Journal of
Phytopharmacology. 4(1): 17-21.

15. Ibrahim, N. M. and Kadhim, E. J. (2015).
Phytochemical Investigation and Antioxidant
Activity of Iraqi Tribulus terrestris. Iragi J Pharm
Sci. 24(1): 68-73.

16. Chhatre, S.; Nesari, T.; Somani, G.; Kanchan, D.
and Sathaye, S. (2014). Phytopharmacological
overview of Tribulus terrestris. Pharmacognosy
Reviews. 8:45-51.

17. Heidari, M. R.; Mehrabani, M.; Pardakhty, A.;
Khazaeli, P.; Zahedi, M. J.; Yakhchali, M. and

Journal of University of Anbar for Pure Science (JUAPS)

14

Open Access

Vahedian, M. (2007). The Analgesic Effect of
Tribulus terrestris Extract and Comparison of
Gastric  Ulcerogenicity of the Extract with
Indomethacine in Animal Experiments. Annals of
the New York Academy of Sciences. 1095: 418-
4217.

18. Ibrahim, M. A.; Almaeen, A. H.; Abd El Moneim,
M.; Tammam, H. G.; Khalifa, A. M. and Nasibe,
M. N. (2018). Cadmium- induced Hematological,
Renal, and Hepatic Toxicity: The Amelioration by
Spirulina platensis. The Saudi Journal of Forensic
Medicine and Sciences. 1:5-13.

19. Nessa, F. and Khan S. A. (2015). Evaluation of
Free Radical Scavenging Activity and Toxic Heavy
Metal Contents of Commercially Available Fruits
of Tribulus terrestris Linn. European Journal of
Medicinal Plants. 9(3): 1-14.

20. Abid-Al-Amer, H. A. and Abdullah, B. N. (2006).
Effect of cadmium chloride in drinking water on
liver and kidneys function in rats. Al-Qadisiyah
Journal of Veterinary Medicine Sciences. 5(2): 91-
103.

21. Rajendar, B.; Bharavi, K.; Rao, G. S.; Kishore,
P.V.S.; Kumar, P. R.; Kumar, C.S.V. S. and Patel,
T. P. (2011). Protective effect of an aphrodisiac
herb Tribulus terrestris Linn on cadmium-induced
testicular damage. Indian Journal of Pharmacology.
43(5): 568-573.

22. Lakshmi, G.D.; Kumar, P.R.; Bharavi, K;
Annapurna, P.; Rajendar, B.; Patel, P.T.; Kumar,
C.S.V. S. and Rao, G.S. (2013). Protective effect of
Tribulus terrestris linn on liver and kidney in
cadmium intoxicated rats. Indian Journal of
experimental Biology. 50: 141-146.



P- ISSN 1991-8941 E-ISSN 2706-6703 Journal of University of Anbar for Pure Science (JUAPS) Open Access
2019,13(2):10-15

Guhast) il A gasl) (aliivially a gradlsSl) CAL L jpall o)) A8 A8 7 3al
O (alu daa
$all psle aud — o glal) B - LY adls

Ahmed.sami@uoanbar.edu.iq

s dadAl)

Snsll paliiiall Lllad auii oo Auhall o2 e o) iy Lada 30l Jationy s 4813 Sl (e 43l TribUIUS terrestris LSl <ils Caye
ey ilegane AV Crandy A il oded Ghall e (S g e Cuarad bl AS 4 6 gealSIK ALEN Galaal) dia 30080 3aliaddl (Sl il Ll
a520lSl Amprall ) degana Dudls cpiSfaile 6 35 asedSl Ciepn Gl Al degenally dyhadl Gllga IV desend) o gsball
oo 5 cllaysill b Jaing s (ool S ey 5 Appndll (e n ol By 2y . iSfile 200 3855 bl il Joal) aliiusally Alelaally
Neale Dl ) sl Ayl Gpmpass adalie

obiEll a8 & gl cldle iy e b el Jelaes WIAN USG5 gande (3l 53 il 5yla) degena (i A (o) Winy b gilial) el
Al oSy Al 8 m SIS a5l LT Jala 31l aany WIAT ans 50l A 6 ol gl Jom il GLLENT )5S o 5s00lS uiaynal
53Ly)5 g el Led b Gl 2K ) i 3 bl il Ll Jeal aliionally dlebaally o sadlSH A juall Slilgal) b 4de s Lea JB Ll
oAl Gabel el ol 3 hae Lo LAY (e Sptm Ao pane 3 LA paa 6

p5adl€D Apans am 20 Aiali g Uialin) Dlen g AN Golaal) Fpans A1) e LGN b il LA () Ly b me Les st

15


mailto:Ahmed.sami@uoanbar.edu.iq
mailto:Ahmed.sami@uoanbar.edu.iq

