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PPARγ inhibition mediates Alchemilla monticola Opiz. 
anti-adipogenic effect in human adipocytes
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Study designObjective

Conclusions

In the present study, we demonstrate the anti-adipogenic effect of A. monticola on human SGBS adipocytes. Furthermore, PI3K and PPARγ were identified as potential
targets for its molecular mechanism of action. Additionally, we provide a broader insight of the phytochemical composition of A. monticola. Hence, the identified
metabolites worth further exploration as potentially active in obesity management.
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Results

Figure 2. Adipocyte differentiation and lipid accumulation were reduced upon A. monticola
treatment in human adipocytes. Representative images (magnification x20; scale bar 50 μm) of
all experimental groups following the Oil red O staining (A). Levels of adipogenesis presented as
percentage of control group from the Oil red O assay (B). Evaluation of basal lipolysis through
free glycerol release in the culture media (C). Data are expressed as mean ± SEM. *p < 0.05
compared to control group.

Figure 1. Representative NMR spectra of A. monticolla extract. 1H NMR (600 MHz) spectra (A)
and heteronuclear single quantum coherence spectroscopy (1H-13C HSQC) spectra (B). According
to the 1H NMR spectral data the most abundant signals corresponded to quercetin, isoquercetin,
quercetin-3-O-β-glucuronide, rutin, catechin, vitexin and vanillic acid.

Figure 3. Treatment with A. monticola suppressed adipogenic gene expression in human
adipocytes. Relative mRNA expression normalized to control group (∆∆Cq) for acetyl-coA-
carboxylase (ACC; A), adiponectin (ADIPOQ; B), CCAAT/enhancer-binding protein alpha (CEBPA;
C), fatty acid synthase (FASN; D), peroxisome proliferator-activated receptor gamma (PPARG; E)
and sterol regulatory element-binding protein (SREBP; F) from the RT-qPCR analysis. Data are
presented as mean ± SEM. *p < 0.05 versus the vehicle control group.

Figure 4. Key adipogenic factors were negatively regulated upon A. monticola treatment in
human adipocytes. Representative images from the Western blot analysis (A). Relative protein
levels of phosphoinositide 3-kinase (PI3K; B), protein kinase B (AKT; C), peroxisome proliferator-
activated receptor gamma (PPARγ; D), CCAAT/enhancer-binding protein alpha (C/EBPα; E), and
adiponectin (F). Tubulin or GAPDH were used as housekeeping proteins. Results are expressed as
mean ± SEM. *p <0.05 compared to the vehicle control group.
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Figure 5. Proposed molecular mechanism of action of A. monticola
extract in human adipocytes. Inhibitory effect of A. monticola on
adipogenesis is mediated simultaneously through inhibition of
phosphoinositide 3-kinase/protein kinase B (PI3K/AKT) signaling
pathway and peroxisome proliferator-activated receptor gamma
(PPARγ), CCAAT/enhancer-binding protein alpha (C/EBPα) as important
adipogenic regulators.

Medicinal plants have centuries of exploitation in management of weight
control and obesity. Deciphering the mechanism of action of such plants with
the contemporary “-omics” approaches could accelerate the discovery of new
bioactive leads with anti-obesity potential. Our preliminary findings suggested
that Alchemilla monticola Opiz. (Rosaceae) inhibits adipogenesis in vitro in
human Simson-Golabi-Behmel syndrome (SGBS) preadipocyte cell line.1

The present investigation has focused on exploration of the molecular
mechanism for the anti-adipogenic effect of A. monticola extract in human
adipocytes as an in vitro obesity model system.
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