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Abstract 

Liver is that the largest organ within the physical body . It 

performs quite 500 metabolic functions. Synthesis, storage, 
transformation, and clearance of varied chemical 

compounds and their metabolites are important metabolic 
functions performed by liver that also make it highly 
vulnerable to injury caused by any of them. It produces a 
substance called bile that's excreted outside body through 
intestinal tract. Bile carries various toxic substances 
produced within the metabolism that must be timely 
removed out of the body. Hence, any damage to the liver 
cells hampers formation of bile and removal of such toxic 
substances through it. Their accumulation ultimately 
results in further damage to the liver and whole body. 

Hepatotoxicants are chemicals that cause liver cell injury. 
These might be industrial chemicals, natural chemicals, 

overdose of certain medicinal drugs, and dietary 
supplements or maybe pesticides. Some drugs may cause 
liver damage even when used within therapeutic range. 
Hepatotoxic response is expressed within the characteristic 
sort of necrobiosis in specific zones of acinar regions in 
liver. Liver injury in hepatotoxicity may include patterns 
like zonal necrosis, hepatitis, cholestasis, steatosis, 
granuloma, vascular lesions, neoplasm and veno-occlusive 

diseases. These patterns produce to the manifestation of 
symptoms like jaundice, pruritus, severe abdominal pain, 

nausea, vomiting, continuous bleeding, skin rashes, 
generalized itching, weakness, severe fatigue, dark urine, 

and light-coloured stool. The available synthetic drugs to 
treat liver disorders during this condition may further 
worsen the liver damage as they too got to get metabolized 
in previously damaged liver. This increases the load on 
liver function and desired action of drug might not be 
observed. Steroids, vaccines, and antiviral drugs used as 
therapies for liver pathologies have potential adverse 
effects, especially if administered chronically or sub-
chronically. Hence, developing pharmacologically 
effective agents from natural products has become a 
necessity by virtue of its comparatively low toxicity or 
fewer side effects. There are few plant-derived drugs 
within the market which are utilized in liver disorders. 

Silibinin has gained in importance within the past few 

decades as a hepato protector and is employed widely as 
oral therapy for toxic liver damage, liver cirrhosis, and 
chronic inflammatory liver diseases, as well as for the 
treatment of different types of cancers. Unfortunately, it's 
low aqueous solubility and inadequate dissolution, which 

ends up in low oral bioavailability. nanoparticles (NPs) of 
silibinin, which may be a hydrophobic drug, were 

manufactured using two cost-effective methods. Antisolvent 
precipitation with a syringe pump (APSP) and evaporative 
precipitation of nanosuspension (EPN) were used. The 
prepared NPs were characterized using different analytical 
techniques like scanning microscopy (SEM), fourier 
transform infrared spectroscopy (FTIR), differential 
scanning calorimetry (DSC), and X-ray powder 
diffractometry (XRD) and were sifted for his or her 

bioavailability through in vitro dissolution and solubility 
studies. Moreover, the prepared NPs were evaluated for 

antimicrobial activity against A battery of bacteria and 
yeast. Silibinin was first extracted from silymarin, a singular 

flavonolignan complex also containing silydianine and 
silychristine. Silymarin springs from milk thistle , 
commonly referred to as milk thistle, belonging to the 
Asteraceae family. Silibinin is additionally called “silybin” 
and represents about 50%–60% of the silymarin extract. 
Silibinin has been widely investigated for its use as a 
hepatoprotector13,14 and as oral therapy for toxic liver 
damage,14 liver cirrhosis, and chronic inflammatory liver 

diseases.13–15 Silibinin has been reported to possess other 
effects, like antioxidant15 and antimicrobial effects,16 and 

it are often utilized in the treatment of various sorts of 
cancers.13–15 additionally , silibinin has been reported to 
effectively treat carcinoma .17 Self-nanoemulsifying drug 
delivery systems (SNDDS) for silymarin have recently been 
developed to enhance its therapeutic performance.18 Liu et 
al19 have found silibinin NPs to possess strong antiviral 
effect against hepatitis C virus (HCV) infections. The role 

of silibinin as a possible candidate to treat carcinoma has 
been studied by Sun et al.20 Phospholipid carriers became a 
beautiful tool to deal with the difficulty of poorly water-
soluble active pharmaceutical ingredients. Phytosomes have 
emerged as a replacement technology to include phyto 
constituents into phospholipid complexes, with subsequent 
improvement in bioavailability and increased absorption of 
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the poorly soluble compounds.22 a considerable increase 
within the bioavailability and absorption of silibinin and 
silymarin has been witnessed using phospholipid-based 
carriers and microspheres.23,24 El-Far et al25 have 
recently reported that silymarin NPs play a crucial role 
within the reduction of blood sugar level using 
streptozotocin-induced diabetic rats. 

EXPERIMENTAL METHODS 

Hepatoprotective effect of prepared Quercetin (Qu NPs), 
Rutin (Ru NPs), Silibinin (Si NPs), Quercetin-Rutin (Qu-

Ru NPs), Quercetin-Silibinin (Qu-Si NPs) loaded 
polymeric nanoparticles was assessed in comparison with 
pure, control and positive control. After the treatment 
period, Hepatoprotective effect was evaluated using liver 
biomarkers (SGOT, SGPT, ALP, Total protein & Total 
Bilirubin). 

RESULTS AND DISCUSSION 

•The elevation of the SGOT, SGPT, ALP and Total 
bilirubin in Ethanol induced rat was higher than normal 
control. 

•Ethanol induced animals treated with prepared dual 
loaded Quercetin-Rutin (Qu-Ru NPs), Quercetin-Silibinin 
(Qu-Si NPs) polymeric nanoformulation, the level of 
SGOT, SGPT, ALP and Total bilirubin remarkably 
decreased where as increased total protein in comparison 

with single loaded (Qu NPs), (Ru NPs) (Si NPs) polymeric 
nanoformulation and positive control group. 

•On the other hand, among these five prepared 
nanoformulation, the dual loaded polymeric 
nanoformulation (DLNFs) showed significantly better 
hepato protective activity. 

Hepatoprotective activities were performed to evaluate the 
efficacy of prepared Quercetin (Qu NPs), Rutin (Ru NPs), 
Silibinin(Si NPs), Quercetin-Rutin(Qu-Ru NPs), 
Quercetin-Silibinin(Qu-Si NPs) loaded polymeric 
nanoparticles. Prepared dual loaded Quercetin-Rutin(Qu-
RuNPs),Quercetin-Silibinin(Qu-SiNPs) polymeric 

nanoformulation displayed enhanced hepato protective 
activity  against the toxic agent Ethanol intoxicated in 

comparison with pure compound and single loaded 
polymeric nanoformulation. However, out of five prepared 
nanoformulation, dual loaded polymeric nanoformulation 

(DLNPs) showed significantly improved hepato protective 
activity. 

This Work is Partly Presented at  24th World Congress On 
Pharmacology Scheduled During August 19,20-2020 at 
Vienna ,Austria. 

 


