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Nephropathy is one of the most important complications of diabetes mellitus and drug induced
toxicity. Nephrotoxicity is mostly related to oxidative stress and nowadays much attention

has been made towards the possible kidney protective properties of medicinal plants. Studies
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revealed, silymarin is useful for diabetic nephropathy. The combination of metformin, silymarin
and renin-angiotensin system inhibitors or angiotensin receptor blockers may have additive
kidney protective property to prevent or slowing the progression of diabetic nephropathy.

Implication for health policy/practice/research/medical education:
Studies revealed, silymarin is useful for diabetic nephropathy. The combination of metformin, silymarin and renin-angiotensin
system inhibitors or angiotensin receptor blockers may have additive kidney protective property to prevent or slowing the

progression of diabetic nephropathy.
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Introduction

bout half the medicinal preparations have been

developed during the last couple decades and it is
perhaps not widely known that botanical-derived products
are a major source of new molecules which are used as
therapeutic agents. Silybum marianum (milk thistle) a
medical plant from Asteraceae family and native to the
Middle East, Mediterranean regions of Europe and north
Africa (1).
Silybum marianum and its derivatives are among the
commonly used products in the United States and comprise
nearly 4% of natural products. The extract of Silybum
marianum seeds consists of 80% an active flavonoid-lignan
(flavonolignan), called silymarin, with antioxidant activity
and regenerative properties (1,2). The liver-protective
effects of Silybum marianum were known and written about
in ancient times. Clinical use for a variety of liver disorders,
such as hepatitis, has prospered throughout many parts of
the world. The active ingredients of the silymarin have not
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been clearly known, however, the silymarin products on
the market are mostly a few flavonoids and a mixture of at
least 7 major isomeric flavonolignans including isosilybin
B, silybin A, silybin B, silychristin, isosilychristin, isosilybin
A, silydianin and one flavonoid (taxifolin) (1-3). Most of the
clinical trials with Silybum marianum is in the context of
treating liver disorders however, it has beneficial effects on
a wide variety of disorders, including lowering cholesterol
serum levels, reducing insulin resistance in patients with
type 2 diabetes, reducing the growth of cancer cells in
breast, cervical, and prostate cancers. The workers taking
the milk thistle extract showed significant improvement in
liver function tests (ALT and AST) and platelet counts vs.
the placebo group. The efficacy of silymarin in preventing
drug-induced liver damage in patients taking long-term
psychotropic drugs has been investigated which have shown
promising effects (2-5). Silymarin prevents or slows toxins
from entering the liver cells. Hence, the toxins are excreted
through the kidneys before they can cause liver damage.
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The most dramatic example of this is silymarin’s ability
to inhibit poisons from the death cap. Amanita phalloides
(mushroom) is one of these most notorious liver toxins
known to humans. The death rate in emergency rooms from
Amanita poisoning is usually 30 to 40 percent (2-6). [tacts in
part in a similar fashion to detoxify acetaminophen, alcohol
and some heavy metals. Silymarin can reduce its toxicity.
Silymarin’s protective effect is due to the flavonoid complex
silybin, which acts as a potent antioxidant, neutralizing
harmful free radicals that result from normal metabolic
processes and from the breakdown of toxic substances. At
least 10 times as powerful as vitamin E, silymarin also helps
increase levels of two additional antioxidants, glutathione
and superoxide dismutase (SOD). Surprisingly, other than
protective activity, silymarin can help the liver in repairing
injured cells and generating new ones, by stimulating
protein synthesis through the enzyme RNA polymerase
I. Silymarin’s regenerative ability has been reported for
treating serious conditions such as toxic fatty deposits in
the liver, cirrhosis and chronic hepatitis (1-6).

Specific drugs to prevent or treat nephropathy are lacking
in the field of conventional drugs. Thus, introduction of
botanical products for prevention or treatments of this
disorder, particularly diabetic nephropathy, is valuable.
Recent evidence suggests that silymarin may be just
as important for kidney health as for liver. Silymarin
concentrates in kidney cells, where it aids in repairing
and regeneration by increasing protein and nucleic acid
synthesis. One study suggested that it increased cell
replication by 25 to 30 percent which were related to silybin
and silychristin, two important components of silymarin.
Studies have shown the beneficial effects of silymarin in
diabeticnephropathy (4-10). Theresults of published studies
show that silymarin might be effective for prevention of
nephropathy-induced premature death in diabetic patients.
In this regards a trial conducted on 60 diabetic patients with
urinary albumin excretion >300 mg/d to assess a primary
end point of absolute change in urine albumin-creatinine
ratio explored that the silymarin-treated group had at least
a 50% decrease in urine albumin-creatinine ratio after 3
months of treatment. Secondary end points reviled patterns
in changes of a panel of some markers that might be related
to oxidative stress, inflammation and fibrosis. Silymarin has
also been associated with a trend towards reducing the liver
damaging effects of chemotherapy in a randomized double-
blind placebo controlled study of 50 children (3-10).

The potential efficacy of silymarin in the treatment of
diabetic nephropathy has been shown in a few studies. It
has also been found to be effective in reducing proteinuria
in type 2 diabetes patients with overt nephropathy in a
randomized controlled trial. This reduction in proteinuria
was related to antioxidant and anti-inflammatory effects of
silymarin (4-12). Recently, Fallahzadeh et al, investigated the
effect of addition of silymarin to renin-angiotensin system
inhibitors on proteinuria in type 2 diabetic patients with
overt nephropathy. In this study, silymarin could reduce
urinary excretion of albumin, TNF-a, and malondialdehyde
in patients with diabetic kidney disease (13).

The early observations are noteworthy in that they suggest
a potentially novel therapeutic strategy for serious diseases.
However, enthusiasm regarding the possible efficacy or

safety of silymarin in kidney diseases, especially in diabetic
nephropathy should be tempered by the recognition that
promising initial reports of botanical products, and of
various conventional agents, often are not confirmed.
With botanical products, careful characterization of the
substance, measurement of bioavailability, and efforts to
clarify mechanism of action and accurately identify target
entities can all help prevent later disappointments (9-12).
Although the clinical trials suggest promising beneficial
effects for silymarin as a therapeutic agent in reducing
nephropathy, a few specific aspects of this silymarin trial,
as well as unique features of plants product trials in general,
are worthy of further investigation (8-11).

It should be noted that these compounds are relatively
poorly absorbed (20 to 50%) by the gastrointestinal
tract. It may suggest that standardization of silymarin or
preparation of parenteral or other forms of the drug are
important to ensure effective concentrations of the active
ingredients. It has also claimed that combining silymarin
with phosphatidylcholine increases absorption (7-15).

Conclusion

Noteworthy to explain that in a recent study, silymarin
extract could safely be used together with metformin to
increase the antioxidant potency and better renoprotection.
Therefore, combination of metformin, silymarin and renin-
angiotensin system inhibitors or angiotensin receptor
blockers may have additive kidney protective property
beyond controlling the blood sugar of metformin, to prevent
or slowing the progression of diabetic nephropathy.

Authors’ contributions
MRK prepared the primary draft. HN reviewed the
manuscript. MRK prepared the final manuscript.

Conflict of interests
The authors declared no competing interests.

Ethical considerations
Ethical issues (including plagiarism, data fabrication, double
publication) have been completely observed by the author.

Funding/Support
None.

References

1. Cacciapuoti F, Scognamiglio A, Palumbo R, Forte R,
Cacciapuoti F. Silymarin in non alcoholic fatty liver disease.
World ] Hepatol 2013; 5: 109-13.

2. Wu CH, Huang SM, Yen GC. Silymarin: a novel antioxidant
with antiglycation and antiinflammatory properties in vitro
and in vivo. Antioxid Redox Signal 2011; 14: 353-66.

3. Brodniewicz T, Grynkiewicz G. Plant phenolics as drug
leads -- what is missing? Acta Pol Pharm 2012; 69: 1203-17.
4. Brantley S], Oberlies NH, Kroll D], Paine MF. Two
flavonolignans from milk thistle (Silybum marianum)
inhibit CYP2C9-mediated warfarin metabolism at clinically
achievable concentrations. | Pharmacol Exp Ther 2010; 332:
1081-7.

5. Vessal G, Akmali M, Najafi P, Moein MR, Sagheb MM.
Silymarin and milk thistle extract may prevent the

4 Journal of Renal Injury Prevention, Volume 1, Number 1, January 2012

http://journalrip.com



progression of diabetic nephropathy in streptozotocin-
induced diabetic rats. Ren Fail 2010; 32: 733-9.

6. Soto C, Pérez ], Garcia V, Uria E, Vadillo M, Raya L. Effect of
silymarin on kidneys of rats suffering from alloxan-induced
diabetes mellitus. Phytomedicine 2010; 17: 1090-4.

7. Meyers CM, Briggs JP. Silymarin for diabetic nephropathy:
the challenges of botanical product research. Am J Kidney Dis
2012; 60: 887-9.

8.Jose MA, Abraham A, Narmadha MP. Effect of silymarin in
diabetes mellitus patients with liver diseases. ] Pharmacol
Pharmacother 2011; 2: 287-9.

9. Turgut F, Bayrak O, Catal F, Bayrak R, Atmaca AF, Koc A,
et al. Antioxidant and protective effects of silymarin on
ischemia and reperfusion injury in the kidney tissues of rats.
Int Urol Nephrol 2008; 40: 453-60.

10. Vessal G, Akmali M, Najafi P, Moein MR, Sagheb
MM. Silymarin and milk thistle extract may prevent the
progression of diabetic nephropathy in streptozotocin-
induced diabetic rats. Ren Fail 2010; 32: 733-9.

11.Soto C, Pérez ], Garcia V, Uria E, Vadillo M, Raya L. Effect of

Silymarin and diabetic nephropathy

silymarin on kidneys of rats suffering from alloxan-induced
diabetes mellitus. Phytomedicine 2010; 17: 1090-4.

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

13. Fallahzadeh MK, Dormanesh B, Sagheb MM, Roozbeh ],
Vessal G, Pakfetrat M, et al. Effect of addition of silymarin to
renin-angiotensin system inhibitors on proteinuria in type
2 diabetic patients with overt nephropathy: a randomized,
double-blind, placebo-controlled trial. Am J Kidney Dis 2012;
60: 896-903.

14. Hundal RS, Krssak M, Dufour S, Laurent D, Lebon V,
Chandramouli V, et al. Mechanism by which metformin
reduces glucose production in type 2 diabetes. Diabetes
2000; 49: 2063-9.

15. Bruckbauer A, Zemel MB. Synergistic effects of
metformin, resveratrol, and hydroxymethylbutyrate on
insulin sensitivity. Diabetes Metab Syndr Obes 2013; 6: 93-
102.

http://journalrip.com

Journal of Renal Injury Prevention, Volume 1, Number 1, January 2012 5



	Silymarin and diabetic nephropathy
	Conclusions
	Authors’ contributions 
	Conflict of interests  
	Ethical considerations  
	Funding/Support 
	References

