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Abstract

Diabetes, Dyslipidaemia, cardiovascular disease (CVD), Nonalcoholic Fatty Liver Disease (NAFLD) and obesity are interconnected health 
issues of sedentary and western lifestyle of the modern world and all these clusters of maladies are together known as Metabolic syndrome. 
There are many pharmaceutical drugs are available to treat this metabolic syndrome, but with lot of adverse side effects. Saroglitazar is a novel 
anti-diabetic drug with dual PPAR-α/PPAR-γ agonistic activity. It was developed indigenously in India by the company called Zydus Cadila in 
2001. After rigorous preclinical and clinical trial this drug got regulatory approval from the Indian drug controller and regulatory authority called 
DCGI, India in June 2013. Currently, this drug is commercially available in the market under the trade name Lipaglyn™ for the treatment of type 
2 diabetes mellitus (T2DM) and NAFLD.  Every year different pharmaceutical companies produces thousands of new chemicals but almost 99% 
of them fail either in preclinical stage or in clinical stage. Contrarily Saroglitazar, almost after 20 years of its inception, designing and synthesis 
it became a quite successful drug, and it has many beneficial effects on type 2 diabetic and metabolic syndrome patients compared to any other 
known commercially available drugs. This drug also has in its credit that it is the first member of the glitazar family of drugs that got approval 
from higher public authority not only in India but anywhere in the world. Overall, in this short review, we have briefly discussed the journey of 
this made in India drug, the Saroglitazar. 
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Introduction

Metabolic syndrome (MeTS) and associated Non-alcoholic 
fatty liver disease (NAFLD) is increasing rapidly across the 
globe with a prevalence of 25% [1]. Obesity, Type 2 diabetes, 
cardiovascular diseases and NAFLD and other interconnected 
diseases are also exponentially increasing due to sedentary and 
western lifestyle [2]. All these lifestyles associated spectrum of 
diseases together constitute Metabolic Syndrome [3]. Along with 
adult Metabolic syndrome childhood obesity and NAFLD is also 
increasing in both the hemisphere of the globe [4]. Although there 
are few drugs are available in the market to treat Type 2 diabetes 
and CVDs but, currently there are no, or one or two approved 
pharmacological drugs are in the market to treat NAFLD [5,6]. 

Lifestyle modification  (Healthy and low-calorie dietary 
habits, weight loss and increased exercise and physical activity)  

 
may help to manage the metabolic syndrome and NAFLD [7]. 
Due to lack of awareness and absence of clinical features in the 
early stage of these disease they may finally progress to end stage 
irreversible fibrosis, cirrhosis, and Hepatocellular Carcinoma 
(HCC) [8]. This perspective review summarizes the recent 
advances in Saroglitazar study as one of the possible potent drugs 
to treat type 2 diabetes and NAFLD. 

Saroglitazar is a recently developed anti-diabetic, anti-
inflammatory, anti-fibrotic, anti-NAFLD (as well as anti-metabolic 
syndrome) drug [9].  It is also a novel therapeutic molecule and 
chemical entity which was first indigenously developed with 
in India by any Indian pharmaceutical company ever [10]. This 
molecule targets both PPAR-α and PPAR-γ in a single hit by 
activating both the molecules, therefore it acts as a potent dual 
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protein activator or agonists. Due to this dual potent nature and 
activity within a short span of time Saroglitazar got rapid attention 
from the clinicians throughout the world [11].  

Both PPAR-α and PPAR-γ belongs to the ligand-activated nuclear 
receptor family and they also regulate various gene expression via 
their transcription factor activity. Due to their prime importance 
in type 2 diabetes, already their functions were very well studied, 
and their downstream signalling pathways were elucidated by 
many labs across the globe and these receptors have pivotal role 
in biochemical metabolism including glucose homeostasis, insulin 
sensitivity, and lipid oxidation and also in prevention of cellular 
damage caused by oxidative stress [12]. Therefore, PPAR-α/γ 
ligands or agonists or activators are mainly used to treat the Type 
2 diabetes. Recently, the cardioprotective functions of these two 
proteins are also well studied in cardiovascular disease patients. As 
a PPAR-α/γ dual agonists, Saroglitazar also have shown beneficial 
effects on obesity and cardiovascular diseases and therefore it 
has all the features of potent and good drug to treat metabolic 
syndrome. It clearly reveals and has all the features of possible 
wonder and potent drug for metabolic syndrome [9,13,14].

History of Saroglitazar

Every drug initially originates as a crude compound, later if it 
shows potential therapeutic activities in various assays and tests, 
then it reaches the market and finally to the end users like common 
people. The pharmaceutical company Zydus Cadila initiated a 
research program on Saroglitazar in the year 2000 and after a series 
of extensive structure-activity relationships and many preclinical 

studies, an application for Investigational New Drug (IND) was 
submitted during the year 2004 in India. In 2012, an NDA filing 
had been made for dyslipidaemia and exactly one year after that 
in June 2013, the drug was approved by the drug controller and 
regulatory authority (DCGI), and it was ready to launch in India. In 
the year 2013 (September), the drug was launched and released 
to the market for the prevention and treatment of dyslipidaemia 
and hypertriglyceridemia. There are many studies have revealed 
the potent therapeutic role of Saroglitazar on fatty liver and Non-
alcoholic steatohepatitis. Now, Saroglitazar is a first approved 
drug for Non-alcoholic Steatohepatitis throughout the world 
[10,14,15].

Structure of Saroglitazar

All the compounds in nature have their own chemical structure. 
Chemically Saroglitazar falls under carboxylic acid family. It is 
a monocarboxylic acid with the chemical name propanoic acid 
(2S)-2-ethoxy-3-(p-ethoxyphenyl) with slight modification. 
The modification involves slight change and one of the methyl 
hydrogens of the p-ethoxy group substituent has been replaced by 
another side chain nitrogen of 2-methyl-5-4-(methylthio) phenyl-
1H-pyrrole. The molecular weight of this compound is 439.6 g/
mol and the molecular formula is C25H29NO4S (PubChem CID: 
60151560). In other word Saroglitazar is a (S)-a-ethoxy-4-{2-
2-methyl-5-(4-methylthio) phenyl)-1H-pyrrol-1-yl-ethoxy})-
benzenepropanoic acid magnesium salt. Due to its huge beneficial 
effects. it was the first glitazar family of drug that has been granted 
permission by marketing authorization in India [10,16]. The 
chemical structure of Saroglitazar is shown in Figure 1. 

Figure 1: chemical structure of Saroglitazar.
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The Mode of Action of Saroglitazar

Saroglitazar is already known as a dual agonist of both PPAR-
α/γ. By activating these two nuclear receptors, Saroglitazar 
induces the expression of genes which regulates dyslipidaemia, 
hypertriglyceridemia with T2DM, NAFLD and CVD [9,15]. Overall, 
this drug has potential beneficial effects on metabolic syndrome 
patients. There are several experimental data from preclinical and 
clinical studies also showed that, the Saroglitazar has a potent 
capacity to reduces the TGs, LDL cholesterol, VLDL cholesterol 

and non-HDL cholesterol, but simultaneously it increases HDL 
cholesterol a characteristic feature and hallmark which promote 
the diabetic dyslipidaemia. Along with this useful effect it also 
reduces the blood glucose level as well as HBA1c in type 2 
diabetes patients. Recently, many studies have shown the anti-
steatotic, anti-inflammatory and anti-fibrotic effect of Saroglitazar 
in NAFLD associated animal models as well as in human clinical 
trials [9,17,18]. All these therapeutic actions of Saroglitazar 
mainly takes place via the activation of PPAR-α/γ Figure 2.

Figure 2: Therapeutic Actions of Saroglitazar Mainly Takes Place Via the Activation Of PPAR-α and PPAR-γ.

Advantages of Saroglitazar Over Other Anti-Diabetic 
Drugs

There are many comparative studies showed the advantage of 
Saroglitazar over other known anti-diabetic drugs. Some of these 
anti-diabetic drugs are PPAR-γ agonists. They activate PPAR-γ alone 
and induces the PPAR-γ target genes. Many of the PPAR-γ agonists 
are very well known for their anti-diabetic activity. Whereas 
Saroglitazar activates both PPAR-α/γ and simultaneously induces 
the target genes of both the receptors. Therefore, this Saroglitazar 
has more advantage over PPAR-γ agonists alone. Currently, there 
are few other dual agonists available in the market. But they are 
still under preclinical and clinical trials. Therefore, as of now 
Saroglitazar has the edge over all the known anti-diabetic drugs 
[9,13].

Conclusion

Although initially Saroglitazar was conceptualized and 

developed keeping in mind that the big aim of the time is to 
discover a potent drug against the needs of rapidly increased 
diabetes mellitus patients who were suffering from dyslipidaemia 
and also who failed to respond to a very popular statin therapy 
of the time. Due to its dual PPAR-α/γ agonistic role Saroglitazar 
have huge benefits in treating dyslipidaemia and hyperglycaemia 
simultaneously. Meantime, it has become very popular and 
reduced the huge burden of the pills of many types 2 diabetes 
mellitus patients. Now, Saroglitazar is a huge successful drug 
not only for diabetes mellitus also for the obesity associated 
cardiovascular diseases and Non-alcoholic Fatty liver disease 
patients too. Therefore, it has become one of the magic bullets for 
the treatment of metabolic syndrome with huge success. 
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