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Il sottoscritto  Nicola Ferri
ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 17 del Reg. Applicativo dell’Accordo Stato-Regione del 5 
novembre 2009, 

dichiara

che negli ultimi due anni ha avuto rapporti diretti di finanziamento con i seguenti soggetti portatori di 
interessi commerciali in campo sanitario: 

- Daiichi-Sankyo
- Pfizer
- Pharmanutra
- Relmada Therapeutics
- Recordati



Suggested treatment flowchart for subjects in primary 
prevention >40 years of age

Poli A, et al. NMCD (2023) 33, 245e257
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PCSK9

XMain targets 

• LDL receptor
• PCSK9
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"REGOLAMENTO (UE) 2024/2041 DELLA COMMISSIONE del 29 luglio 2024” che modifica il 
regolamento (UE) n. 432/2012 per quanto riguarda l’indicazione sulla salute riguardante la monacolina 
K da riso rosso fermentato" in vigore dal 19 agosto 2024.

L’indicazione sulla salute “La monacolina K da riso rosso fermentato contribuisce al 
mantenimento di livelli normali di colesterolo nel sangue” non potrà pertanto essere più
utilizzata.



In search of new hypocholesterolemic natural compounds



Bioactive alkaloids from Nepalese 
Corydalis chaerophylla D.C.

Kathmandu, Nepal

Corydalis chaerophylla D.C.

Corydalis chaerophylla D.C. is a glabrous herb found in 
high-altitude areas of Nepal, India, and Pakistan.

It survives in wet, shadowy conditions at elevations 
ranging from 2400 to 4800 a.l.s.. 

Corydalis chaerophylla was used as traditional 
medicine in Nepal for peptic ulcers

Phulchowki, Lalitpur, Nepal



Chemical characterization of 
Corydalis Chaerophylla D.C. extracts

Chem. Biodiversity 2023, 20, e202301209
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Structures of the identified alkaloids

Chem. Biodiversity 2023, 20, e202301209

Protoberberine derivative



1. Air dried powdered whole plant (10 kg) of Corydalis chaerophylla was cold percolated with hexane (20 L). 

2. Plant residue was extracted with methanol (15 L) and concentrated up to 900 g of extract. 

3. The methanol extract extracted with chloroform (120 g) and subjected to column chromatography by using:

3a. Ethyl acetate/hexane (0.5/95.5 - fraction A ); ethyl acetate/hexane (5/95 - fraction B); 
ethyl acetate/hexane (10/90 - fraction C); chloroform/methanol (90/10 – fractions D and E).

3b. Fraction E was subjected to silica gel column chromatography by using a dichloromethane 
(DCM)/methanol (95/5) solvent. 

4.    A total of 11 sets of fractions (E1-E11) were collected, which yielded four new compounds. 

Extraction and isolation of new alkaloids

Chem. Biodiversity 2024, e202401388



Chaeronepaline-A (1) Chaeronepaline-B (2)          Chaeronepaline-C (3)       Chaeronepaline-D (4)

Chemical structures of four new alkaloids 
from Corydalis Chaerophylla D.C. 

Chem. Biodiversity 2024, e202401388



Chaeronepaline-A (1) Chaeronepaline-B (2)          Chaeronepaline-C (3)       Chaeronepaline-D (4)

Chem. Biodiversity 2024, e202401388

Berberine

HMBC (red arrows), 1H-1H COSY 
(bold) correlation of compounds 1 - 4
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Effect of alkaloids from Nepalese Corydalis chaerophylla D.C. 
on LDL receptor and PCSK9 expression in Huh7 cell line

Chaeronepaline-A (1)
Chaeronepaline-B (2)
Chaeronepaline-C (3)
Chaeronepaline-D (4)

PCSK9LDL receptor
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Chaeronepaline-A (1)
Chaeronepaline-B (2)
Chaeronepaline-C (3)
Chaeronepaline-D (4)

Effect of alkaloids from Nepalese Corydalis chaerophylla D.C. 
on PCSK9 secreted by Huh7 cell line



Methods

Day 3
Analysis

Day 1
Treatment 

Day 0
Seeding

HuH7 
cell line

Cholesterol
biosynthesis



Chem. Biodiversity 2024, e202401388

Effect of alkaloids from Nepalese Corydalis chaerophylla D.C. 
on cholesterol biosynthesis in Huh7 cell line

Chaeronepaline-A (1)
Chaeronepaline-B (2)
Chaeronepaline-C (3)
Chaeronepaline-D (4)
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Chaeronepaline-A (1)
Chaeronepaline-B (2)
Chaeronepaline-C (3)
Chaeronepaline-D (4)

Effect of alkaloids from Nepalese Corydalis chaerophylla D.C. 
on neutral lipid accumulation in Huh7 cell line

Chem. Biodiversity 2024, e202401388



The Nepalese C. chaerophylla D.C. was subjected to detailed phytochemical analysis. 

Four new alkaloids were isolated, and their structures were established.

The new compounds were assayed on key proteins involved in cholesterol metabolism 
and Chaeronepaline-B (2) expressed the most promising activity by: 

1) Inhibiting cholesterol biosynthesis
2) Reducing intracellular lipid accumulation
3) Decreasing PCSK9 secretion and secretion
4) Increasing LDL receptor levels of expression

Conclusions
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