
Saroglitazar Treatment Prevents NASH, Eliminates Hepatocyte Ballooning, and 

Significantly Improves Serum LFTs, Lipids and Insulin Resistance in DIAMOND™ 

Mice Compared to Pioglitazone Benchmark

INTRODUCTION
In this study the efficacy of the dual PPAR-α/γ agonist 

Saroglitazar in preventing progression of early NASH F0 

to more advanced NASH with fibrosis was investigated in 

Sanyal Biotechnology’s DIAMOND™ mouse model. It has 

previously been demonstrated that the pure PPAR-α 

agonist, Pioglitazone, attenuates some measures of 

NASH and metabolic syndrome in this mouse model, 

which develops all the symptoms of human metabolic 

syndrome and NASH when fed a Western Diet1,2,3. 

Saroglitazar has previously improved liver function and 

fibrosis in other rodent models of NASH such as CCL4-

induced fibrosis model and the choline-deficient high-fat 

diet model4. We hypothesized that administration of 

Saroglitazar may also prevent progression of NASH in the 

DIAMOND™ model.

CONCLUSIONS
The pathogenesis of NASH and metabolic syndrome/diabetes have 

mechanistic drivers in common. This study demonstrated that 

Saroglitazar inhibits steatosis, inflammation, ballooning, and fibrosis in 

addition to lowering body weight, serum LFTs and lipids. Saroglitazar

ameliorated NASH development and progression in addition to 

improving measures of insulin resistance and diabetes. Saroglitazar

met the primary study endpoint of preventing NASH progression in the 

DIAMOND™ mouse model, and the secondary endpoint of 

outperforming the efficacy of benchmark Pioglitazone in the 

DIAMOND™ mouse model. 

METHOD
8 week old DIAMOND™ mice (10-12 per group) were 

weight randomized and placed on either normal 

chow/normal water (NC/NW) or Western Diet/sugar water 

(WD/SW) for 12 weeks.   At 12 weeks on diet the WD/SW 

groups to progress to full metabolic syndrome with NASH 

F0 while NC/NW negative natural history controls remain 

healthy. Daily oral gavage of Saroglitazar (4 mg/kg/day), 

pioglitazone (30 mg/kg/day) and vehicle (water) began at 

12 weeks and both dosing and diet continued for 3 

months. At 24 weeks mice were necropsied and liver 

tissue and serum were collected.  Sirius Red and H&E 

stained sections were made from each mouse, and scored 

for measures of NASH pathology including fibrosis, 

steatosis grade and percentage, inflammation, ballooning, 

NAS, SAF activity, Fibrosis (NASH CRN), Perisinusoidal 

Fibrosis, and NASH category. Oil Red ) staining of frozen 

sections for neutral lipids was also performed.  Serum 

LFTs, lipids, fasting insulin and glucose were measured 

and HOMA IR score was calculated. The Saroglitazar

treated group was compared to pioglitazone benchmark, 

vehicle control, and both Western Diet/Sugar Water 

(WD/SW) positive and normal chow/normal water 

(NC/NW) negative natural history controls. Statistical 

significance was calculated with Student’s 2-tailed T-Test.
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AIMS
(1) To determine if Saroglitazar administration could 

prevent progression of NASH,

(2) To compare the efficacy of Saroglitazar with 

benchmark Pioglitazone and positive and negative 

natural history controls.
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RESULTS
• Compared to pioglitazone, Saroglitazar significantly reduced steatosis 

(both percent and grade), NAS score, and SAF activity score.

• Hepatocyte ballooning was completely eliminated in the Saroglitazar-

treated group. 

• There was significantly less liver fibrosis as measured by NASH CRN 

score and perisinusoidal fibrosis score in the Saroglitazar-treated group 

compared to the positive control group.

• No Saroglitazar treated mice progressed past steatosis to NASH 

whereas most pioglitazone and positive WD/SW controls did progress.  

• The body weight of the Saroglitazar treatment group at end of study 

was significantly less than pioglitazone, vehicle control, and positive 

controls. 

• Saroglitazar lowered fasting blood glucose more than pioglitazone and 

lowered fasting insulin more than all other groups. 

• HOMA IR was improved and total serum cholesterol and triglycerides 

were significantly decreased in the Saroglitazar treated mice.  

• Saroglitazar treatment successfully attenuated and even reversed 

some serological and pathological measures of NASH.

Left Panel: H&E and Sirius Red staining of PPFE liver sections.

Right Panel: Oil Red O staining of neutral lipids in frozen liver 

sections.
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