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Abstract

Background: A variety of drugs and chemicals possess nephrotoxic potentials; therefore it is of keen
interest to the researchers to obtain ways and means for alleviation of nephrotoxicity. Objective: The
present study was designed to compare the ameliorative effect of silymarin with ethanol extract of
Trigonella foenum-graecum in an experimental model of gentamicin- induced nephrotoxic rats.
Methodology: This animal study was conducted by giving distilled water intraperitoneally to control group
for seven days (1ml/rat/day) and was sacrificed on 8" day. To induce nephrotoxicity, gentamicin (GM) was
administered (80 mg/kg/day for 7 days) intraperitoneally and sacrificed on 15" day. The ethanol extract of
T. foenum-graecum was administered (500 mg/kg/day for 14 days) orally concomitantly with GM (7 days)
and sacrificed on 15" day. To another group of rats, silymarin was administered (500 mg/kg/day for 14
days) orally concomitantly with gentamicin (7 days) and sacrificed on the 15" day. Biochemical indices
like serum creatinine and serum urea levels were estimated to determine nephrotoxicity and amelioration of
nephrotoxicity in all rat groups. To determine the status of oxidative stress and lipid peroxidation, the renal
cortical glutathione (GSH) and renal cortical malondialdehyde (MDA) levels were estimated. Results:
Statistically significant amelioration was observed in all the biochemical parameters in T. foenum-graecum
and silymarin treated groups. Conclusion: The ameliorating effect of T. foenum-graecum is much more
effective in comparison to that of silymarin in nephrotoxicity. [Journal of Current and Advance Medical
Research 2019;6(1):23-27]
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Introduction

The epidemiology of renal failure differs in
different region of the world. Studies indicate that it
may be more in South East Asia than in the Western
world. The young people are more affected in South
East Asia whereas elderly male people are more
affected in Western countries'2.

Renal impairment indicates disordered functions of
the kidney which if untreated may lead to renal
failure. Renal failure may also occur through
nephrotoxicity which can be mediated by
nephrotoxic drugs or chemicals to which the
kidneys may be exposed. Report is available that,
death within 90 days among hospital admitted
patients was 13.1% other than acute renal failure,
34.5% with acute renal failure as principal
diagnosis and 48.6% with acute renal failure as a
secondary diagnosis?. The aetiology of acute renal
failure is due to ischemia, nephrotoxic injury, acute
tubular interstitial nephritis and acute glomerular
nephritis®. Moreover 50.0% of hospital acquired
acute renal failure were due to drug causes such as
aminoglycosides, non-steroidal anti-inflammatory
drugs (NSAIDs) or angiotensin converting enzyme
inhibitor (ACE-I) administration*.

Gentamicin, a renowned member of the
aminoglycoside group of drugs, has proven its
efficacy against many aerobic Gram negative
organisms®. The nephrotoxic effect of gentamicin is
established which limits its clinical use but still they
are preferred for their potent bactericidal activity,
post antibiotic effect and low cost®. About 20%
patients treated with this drug may show signs of
nephrotoxicity’. Gentamicin induced acute renal
tubular necrosis is associated with the production of
reactive oxygen species which may culminate in
renal failure®®. As a result of oxidative stress, the
endogenous  antioxidants such as reduced
glutathione (GSH), superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GPx)
decrease in concentrations while products of
oxidation such as malondialdehyde (MDA) would
increase in concentration®2,

South East Asia is a centre for natural herbs and
plants rich in anti-oxidant ingredients. The local
doctors of these countries including Bangladesh
have been using these herbs and plants as medicines
through centuries from time immemorial. One such
plant is Trigonella foenum-graecum (Fenugreek),
locally known as ‘methi’ by the rural people of
Bangladesh and also to countries around. Trigonella
foenum-graecum (FG) is an annual plant of the
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family Fabaceae. T. foenum-graecum seed extracts
have antioxidant property and protects cell from
oxidative damage as well as exhibits its health
benefits and potential medicinal properties in
various indications and has little or no side effect'*
15 Among all extracts of T. foenum-graecum, the
ethanolic extract is reported to show the highest
antioxidant activity?®.

Another such plant is Silybum marinum, commonly
known as milk thistle which is a member of
Asteraceae family. Silymarin is extracted from the
seeds of milk thistle and this plant is native to the
Mediterranean region in Europe, in North Africa
and in the Middle East!’. Milk thistle is used mostly
in liver and gallbladder disorders and is well
recognized as a hepatoprotective herbal medicine®®,
Silymarin have antioxidant effect and this effect is
mediated by scavenging of free radicals, decreasing
formation of reactive oxygen species and inhibition
of fatty acid peroxidation and have significant
protective or ameliorative effect against drug-
induced kidney disease based on findings from
animal studies®?,

As oxidative stress is an important factor in
producing gentamicin induced nephrotoxicity which
leads to acute tubular necrosis; it may be assumed
that any drug or disease which produces acute
tubular necrosis could be prevented by silymarin
and ethanol extract of T. foenum-graecum.

Methodology

This was an experimental study conducted in the
Department of Pharmacology at Bangabandhu
Sheikh Mujib Medical University. Chemicals and
reagents: Gentamicin (80 mg/ml) was obtained
from Opsonin Pharma Ltd. (Bangladesh). Kits for
estimation of serum creatinie and urea were
obtained from Human (Germany). Reduced
glutathione was obtained from Loba Cheme (India)
for estimation of GSH level. Thiobarbituric acid,
trichloroacetic acid and 1,1,3,3 tetraethoxypropane
(MDA standard) was obtained from Sigma Aldrich
Chemie Gmbh (Germany) for estimation of MDA.
50 gm of silymarin was obtained from Square
Herbal & Nutraceuticals Ltd. Bangladesh.
Trigonella foenum-graecum was purchased from
local grocery shop.

Ethanol extract of Trigonella foenum-graecum: 2
kg of FG seeds were cleaned shed dried and grinded
by grinding machine. 1.19 kg powder was
suspended in 7.35 | of 70% ethanol for 72 hrs then
they were filtered and the filtrate was concentrated
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in rotary vacuum evaporator. 122 gm of condensed
ethanol extract of FG was obtained. A dose of 500
mo/kg/day was selected for oral administration to
the rats?*. Silymarin: Based on detailed studies a
non-toxic concentration of 500 mg/kg/day was
selected for oral administration to the rats!® %,

Animals: Adult Long Evans Norwegian rats
weighed between 150-250g and aged between 8-12
weeks were obtained from the animal house of
Bangabandhu Sheikh Mujib Medical University.
The rats were housed in standard size metallic cages
(3 rats/ cage) and were allowed to live at room
temperature with 12 hours of light and 12 hours of
dark schedule in a well-ventilated room. They were
fed normal rat diet and given water ad libitum. For
the purpose of identification, rats were marked with
permanent ink daily on their body surface.

Experimental design: Each group contains eight
rats and groupings were done as follows: Group |
(C) Distilled water was injected (1 ml/rat/day i.p for
seven days) and sacrificed on eighth day. This
served as the Control group. Group Il (GM) rats
received intraperitoneal  (i.p) injection  of
Gentamicin at a dose of 80mg/kg/day for seven
days and were sacrificed on the fifteenth day.
Group Il (GM+FG) rats received concomitant
treatment with intraperitoneal (i.p) injection of
Gentamicin at a dose of 80 mg/kg/day for seven
days and ethanol extract of Trigonella foenum-
graecum at a dose of 500 mg/kg/day orally through
Ryle’s tube for fourteen days and were sacrificed on
the fifteenth day. Group IV (GM+SM) rats
received concomitant treatment with intraperitoneal
(i.p) injection of Gentamicin at a dose of 80
mg/kg/day for seven days and Silymarin at a dose
of 500 mg/kg/day orally through Ryle’s tube for
fourteen days and were sacrificed on the fifteenth
day. Group V (FG): Rats received ethanol extract
of Trigonella foenum-graecum (500 mg/kg/day)
orally for fourteen days and sacrificed on fifteenth
day. Group VI (SM): Rats received silymarin (500
mg/kg/day) orally for fourteen days and sacrificed

on the fifteenth day.

Biochemical measurements: Serum creatinine
concentration by alkaline picrate method®, Serum
urea concentration by enzymatic method?’, renal
cortical GSH concentration of renal cortex by
Ellman’s method®, renal cortical MDA
concentration?®,

Statistical Analysis: The results obtained from
biochemical findings were expressed as mean + SD.
Data were analyzed by one way ANOVA followed
by Students unpaired‘t® test to determine
significance between different groups. The
difference between groups were considered highly
significant at p<0.001, moderately significant at
p<0.01 and significant at p<0.05.

Results

Group (II) rats were injected gentamicin
intraperitoneally for 7 days and sacrificed on 15™
day showed significant (P<0.001) increase of serum
creatinine and urea level while there was significant
(P< 0.001) reduction of renal cortical glutathione
and increase (P< 0.001) in mlondialdehyde
concentration (Table 1) when compared to the
control group (group I). This suggests that these rats
were made model for nephrotoxicity. The ethanol
extract of Trigonella foenum-graecum treated
nephrotoxic rat groups showed significant
(P<0.001) reduction of serum creatinine, urea and
significant (P< 0.001) elevation of renal cortical
glutathione and reduction (P< 0.001) of MDA level
when compared to the corresponding gentamicin
treated nephrotoxic rat group Il (Table ). Silymarin
treated nephrotoxic rat groups also showed
significant (P< 0.001) reduction of serum
creatinine, urea and significant (P< 0.001) elevation
of renal cortical glutathione and reduction of (P<
0.001) MDA level when compared to the
corresponding gentamicin treated nephrotoxic
group (1) of rats (Table I).

Table 1: Levels of biochemical indices of experimental and control rat groups

Variables I(C) 1(GM) IHHI(GM+FG) IV(GM+SM) | V(FG) VI (SM)

S. creatinine 0.38+£0.08 2.93+0.19° 1.30 +0.094¢ 1.45+0.12% 0.45+0.08° 0.51+0.11°"
(Smgf'gg 25.49+0.71 | 109.09+2.85% | 52.76+1.80%¢ 57.14+3.28 % | 26.30+ 0.71°¢ | 27.81+1.19%
Ein;?’{c?c!(?il GSH | 2.30+0.08 1.04+0.06% 1.68+0.09% 1.65+0.08% 4.66+0.132 4.67+0.09%
(Rn;%/a?l)M DA 0.31+ 0.05 1.28+0.09? 0.63+0.06% 0.62+0.09% 0.34+0.06° 0.35+0.05
(pmol/l)

3p< 0.001,°P< 0.05, °p >0.05 when compared to control (I) group; 9P< 0.001when compared to group I1; ®P< 0.05, fP >0.05 when
compared to group 1V; 9p< 0.05, "p >0.05 when compared to group V
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The ameliorating effect of Trigonella foenum-
graecum when compared to silymarin; Trigonella
foenum-graecum treated group (I11) of rats showed
a significant (P< 0.05) reduction of serum
creatinine and urea levels in comparison to that of
silymarin treated group (IV) of rats, while there
were no significant (P> 0.05) differences in renal
cortical glutathione and MDA levels in between
these two groups.

Rats treated with Trigonella foenum-graecum alone
(group V) showed no significant change in serum
creatinine, serum urea and renal cortical MDA
levels, whereas significant (P< 0.001) elevation of
renal cortical glutathione level (Table 1) when
compared to control group (1).

Rats treated with silymarin alone (group VI)
showed significant increase in serum creatinine (P<
0.05), serum urea (P< 0.001) and significant (P<
0.001) elevation of renal cortical glutathione level,
while there was no significant changes in renal
cortical MDA levels (Table I) when compared to
control group (1).

Discussion

Nephrotoxicity in rats were induced by using a
widely used aminoglycoside  antibacterial,
gentamicin at a specified and well- tried dosage®.
Nephrotoxicity was evident by significant increase
in serum creatinine, serum urea, renal cortical MDA
and depletion of renal cortical glutathione. These
biochemical observations were similar to previous
research work done by other researchers” 3.

Silymarin and the ethanol extract of Trigonella
foenum-graecum  possess  strong  anti-oxidant
properties®?®2!, So, both of them were used in the
present study to antagonize the oxidative damage of
the renal cortex by free radicals as a result of
gentamicin administration. Silymarin is a well-
known ready available medicine for treatment of
disease involving oxidants; so, its renoprotective
effect was observed and compared to Trigonella
foenum-graecum to see that how much the effect
differs from each other.

The results of biochemical observations indicate
that the nephrotoxic group of rats which were
treated with silymarin and Trigonella foenum-
graecum showed significant alleviation of toxic
effects when compared to those of corresponding
gentamicin treated nephrotoxic groups. These
observations appear similar to those of previous
works reported by other researchers!® 232432,
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When  Trigonella  foenum-graecum  treated
nephrotoxic group compared to silymarin treated
nephrotoxic group; there was significant reduction
of serum creatinine and urea levels in Trigonella
foenum-graecum treated group in comparison to
silymarin treated group. Non-significant difference
in case of renal MDA and renal cortical glutathione
level in between silymarin and fenugreek treated
nephrotoxic rat groups; so, the antioxidant
properties were almost similar. These observations
suggest that probably the nephrotoxicity—
alleviating effects of fenugreek was superior to that
of silymarin.

Only silymarin treated groups of rats has
demonstrated significant elevation of serum
creatinine and urea levels when compared to those
of Control group. The elevation of serum creatinine
and serum urea level may be due to the use of high
dose of silymarin or it might be due to other active
ingredients of silymarin probably to produce pro-
oxidant effect on kidney like certain antioxidant
agents reported earliers,

Conclusion

The present study indicates that probably the
ameliorating effect of toxic damage to the renal
tubules of Trigonella foenum-graecum (Fenugreek)
extract was more effective than that of silymarin.

References

1.Jha V. Current status of chronic kidney disease care in
Southeast Asia. Semin Nephrol. 2009; 29: 487- 496.

2. Xue JL, Daniels F, Star RA, Kimmel PL, Eggers PW,
Molitoris BA, Himmelfarb J, Collins AJ. Incidence and
Mortality of Acute Renal Failure in Medicare Beneficiaries,
1992 to 2001. J Am Soc Nephrol. 2006; 17: 1135- 1142.

3. Thadhani R, Pascual M, Bonventre JV. Acute Renal Failure.
N Engl J Med.1996; 334: 1448-1460.

4. Star RA, ‘Treatment of acute renal
International, 1998; 54: 1817- 183.

5. Zembower TR, Noskin GA, Postelnick MJ, Nguyen C,
Peterson LR. The utility of aminoglycosides in an era of
emerging drug resistance. Int J Antimicrob Agents. 1998; 10:
95-105.

6. Balakumar P, Rohilla A, Thangathirupathi A. Gentamicin-
induced nephrotoxicity: Do we have a promising therapeutic
approach to blunt it? Pharmacol Res.2010; 62: 179-186.

7. Atessahin A, Karahan |, Yilmaz S, Ceribasi AO, Princci I.
The effect of manganese chloride ongentamicin-induced
nephrotoxicity in rats. Pharmacol Res. 2003; 48: 637-42.

8. Gonzalez S, Spencer JP. Aminoglycosides: A practical
review. Am Fam Physician. 1998; 58: 1811-1820.

9. Kandeel M, Abdelaziz I, Elhabashy N, Hegazi H, Tolba Y.
Nephrotoxicity and oxidative stress of single large dose or two
divided doses of gentamicin in rats. Pakistan J Biol Sci. 2011;
4:627- 33.

10. Rahal A, Kumar A, Singh V, Yadav B, Tiwari R,
Chakraborty S, Dhama K. Oxidative stress, prooxidants, and

failure’, Kidney

January 2019 | Volume 6 | Number 1


http://hinari-gw.who.int/whalecomwww.sciencedirect.com/whalecom0/science/journal/02709295
http://hinari-gw.who.int/whalecomwww.sciencedirect.com/whalecom0/science/article/pii/S1043661810001039
http://hinari-gw.who.int/whalecomwww.sciencedirect.com/whalecom0/science/article/pii/S1043661810001039
http://hinari-gw.who.int/whalecomwww.sciencedirect.com/whalecom0/science/article/pii/S1043661810001039

Comparison of Effect of Silymarin and Ethanol Extract of Trigonella foenum-graecum

Hilmi et al

antioxidants: the interplay. BioMed Research International.
2014; 2014:1-19.

11. Weisiger RA, Fridovich 1. Mitochondrial Superoxide
Dismutase, Site of Synthesis and Intra-mitochondrial
Localization. J Biol Chem. 1973; 248: 4793-4796.

12. Cui H, Kong Y, Zhang H. Oxidative stress, mitochondrial
dysfunction and aging. J Signal Transduction. 2012; 2012: 1-
13.

13. Hybertson BM, Gao B, Bose SK, McCord JM. Oxidative
stress in health and disease: The therapeutic potential of Nrf2
activation. Mol Aspects Med. 2011; 32: 234-246.

14. Yadav UC, Baquer NZ. Pharmacological effects of
Trigonella foenum-graecum L. in health and disease. Pharm
Biol. 2014; 52: 243-54.

15. Kaviarasan S, Naik GH, Gangabhagirathi R, Anuradha CV,
Priyadarsini KI. In vitro studies on antiradical and anti-oxidant
activities of fenugreek (Trigonella foenum-graecum) seeds.
Food Chem. 2007; 103: 31-37.

16. Bukhari SB, Bhanger MI, Memon S. Anti-oxidative activity
of extracts from fenugreek seeds (Trigonellafoenum-graecum).
Pakistan J Anal Environ Chem. 2008; 9: 78-83.

17. Hogan FS, Krishnegowda NK, Mikhailova M, Kahlenberg
MS. Flavonoid, Silibinin, inhibits proliferation and promotes
cell-cycle arrest of human colon cancerl. J Sur Res. 2007; 143:
58-65.

18. Abenavoli L, Capasso R, Milic N, Capasso F. Milk thistle
in liver diseases: past, present, future. Phytother Res. 2010; 24:
1423-1432.

19. Abdel-Gawad ~ SK,  Mohamed  AAK.  Silymarin
administration protects against cisplatin-induced nephrotoxicity
in adult male albino rats (Histological and
Immunohistochemical Study). Egypt J Histol. 2010; 33: 683 —
691.

20. Asghar Z, Masood Z. Evaluation of antioxidant properties
of silymarin and its potential to inhibit peroxyl radicals in vitro.
Pakistan J Pharm Sci. 2008; 21: 249-254.

21. Anthony KP, Saleh MA. Free radical scavenging and
antioxidant activities of silymarin components. Antioxidants.
2013; 2: 398-407.

J CurrAdv Med Res 27

22. Kren V, Walterova D. Silybin and Silymarin- New Effects
and Applications. Biomed Papers. 2005; 149: 29-41.

23. Dashti-Khavidaki S, Shahbazi F, Khalili H, Lessan-
Pezeshki M. Potential renoprotective effects of silymarin
against nephrotoxic drugs: a review of literature. J Pharm
Pharm Sci. 2012; 15: 112 — 123.

24. Sushma N, Devasena T. Aqueous extract of Trigonella
foenum-graecum (fenugreek) prevents cypermethrin - induced
hepatotoxicity and nephrotoxicity. Human Exp Toxicol. 2010;
29: 311-19.

25. Fraschini F, Demartini G, Esposti D. Pharmacology of
Silymarin. Clin Drug Invest. 2002; 22: 1-14.

26. Bartel H, Bohmer M. A micromethod for the creatinine
assessment. Int J Clin Chem Diagnostic Lab Med. 1971; 32:
81-85.

27. Fawcett JK, Scott JE. A rapid and precise method for the
determination of urea. J Clin Pathol.1960; 13: 156- 159.

28. Seldak J, Lindsay RH. Estimation of total, protein bound,
and nonprotein sulthydryl groups in tissue with ellman’s
reagent. Anal Biochem. 1968; 25: 192- 205.

29. Placer J, Cushman LJ, Johnson CB. Estimation of product
of lipid peroxidation (malonyldialdehyde) in biochemical
systems. Anal Biochem. 1966; 16:359-64.

30. Reddy VC, Amulya V, LakshmiCA , Reddy DBPK ,
Pratima D, Thirupathi AT. Effect of simvastatin in gentamicin
induced nephrotoxicity in albino rats. Asian J Pharm Clin Res
2012; 5: 36-40.

31. Abdel-Raheem IT, El-Sherbiny GA, Taye A. Green tea
ameliorates renal oxidative damage induced by gentamicin in
rats. Pakistan J Pharm Sci. 2010; 23: 21-28.

32. Begum NA, Dewan JF, Nahar N, Mamun MIR. Effect of n-
hexane extract of Nigella sativa on gentamicin- induced
nephrotoxicity in rats. Bangladesh J Pharmacol. 2006; 1: 16-20.
33. Malekinejad H, Rahmani F, Valivande-Azar S, Taheri-
Broujerdi M, Bazargani-Gilani B. Long-term administration of
Silymarin augments proinflammatory mediators in the
hippocampus of rats: evidence for antioxidant and pro-oxidant
effects. Human Exp Toxicol. 2012; 31: 921-930.

January 2019 | Volume 6 | Number 1


http://www.sciencedirect.com/science/journal/00982997
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malekinejad%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22354081
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rahmani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22354081
http://www.ncbi.nlm.nih.gov/pubmed/?term=Valivande-Azar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22354081
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taheri-Broujerdi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22354081
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taheri-Broujerdi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22354081
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bazargani-Gilani%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22354081
http://www.ncbi.nlm.nih.gov/pubmed/22354081

	Untitled

