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HAZARD IDENTIFICATION
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RISK ANALYSIS PARADIGMA
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PROTOBERBERINE ALKALOIDS
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PLANT SPECIES

Table 1: Plant species and their parts included in the assessment

Scientific name?®

Plant part in the

Common names® P

mandate
Berberis aquifolium Pursh Root Oregon grape; holly-leaved barberry
Berberis aristata DC. Root, bark Indian barberry
Berberis vulgaris L. Root, bark Common barberry
Chelidonium majus L. Herb Greater celandine
Coptis japonica (Thunb.) Makino Rhizome Japanese goldthread
Coptis teeta Wall. Rhizome Indian goldthread
Coptis trifolia (L.) Salisb. Rhizome Three-leaf goldthread; savoyane
Coscininium fenestratum (Goetgh.) Colebr.  Root, stem Tree turmeric; false calumba
Hydrastis canadensis L. Rhizome Goldenseal; orange root; eye-balm
Jateorhiza palmata (Lam.) Miers Root Calumba
Phellodendron amurense Rupr. Bark Amur cork tree
Thalictrum flavum L. Root Common meadow-rue

Tinospora sinensis (Lour.) Merr.

Root, stem, leaf

Chinese tinospora

(a): Source: Plants of the World Online (https://powo.science.kew.org).

(b): Some common plant names are used for multiple plant species, therefore some of the common names listed may refer to different

plant species depending on context or region.
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EFSA REQUESTS

i. Evidence of adverse effects of Step1 Characterisation

berberine as a single substance;

Step 2a Genotoxicity of berberine
ii. Evidence of adverse effects of other

alkaloids of the same family as berberine = Step 2b Genotoxicity of other protoberberines

(protoberberine alkaloids), given their

; o . Step 3 Genotoxicity of the plant preparations
high structural similarity with berberine

and their co- occurrence in plant species; Step 4 Subchronic toxicity study and other

studies, in case genotoxicity is ruled out

iii. Evidence of adverse effects of the whole

preparations of the respective plant

species, and relevant parts thereof.




EFSA REQUESTS

Step 2a. Genotoxicity (substance level - berberine)

In vivo mutagenicity

v

Transgenic Rodent

(TGR) Mutation assay 400 : 000 €
e (OECD TG 488)
Positive i
v ¥
In vivo chromosomal damage In vivo DNA strand breaks

v v

30.000 € In vivo MN assay In vivo Comet assay (OECD TG 489) 40.000 €
e

N

Positive Negative

v

*Step 2 (mixture level) in accordance with EFSA GD on genotoxicity testing strategy (EFSA SC, 2011) and EFSA GD on genotoxicity assessment of chemical mixtures (EFSA 5C, 2019)

**For mutagenicity as the enpoint, read-across from berberine to the entire protoberberine family is possible



EFSA REQUESTS

< Evidence of adverse effects of berberine || Step1 Characterisation

Step 2a Genotoxicity of berberine©

alkaloids of the same family as berberine Step 2b Genotoxicity of other protoberberines

as a single substance;

% Evidence of adverse effects of other

(protoberberine alkaloids), given their high

o . Step 3 Genotoxicity of the plant preparations
structural similarity with berberine and

their co- occurrence in plant species: Step 4 Subchronic toxicity study and other

studies, in case genotoxicity is ruled out

% Evidence of adverse effects of the whole Q

preparations of the respective plant

species, and relevant parts thereof.




ltem Description

FBR UNDERTAKING

Product code

No. of tests

Price per test (€)

ToxTracker Analysis

Total

8000

€ 5,850

*Excludes VAT. Contracting through third-party platforms may require price adjustments.

DNA damage
\5 oo
j M%
Bscl2-GFP Rtkn-GFP
Mutagenic DNA double
DNA lesions strand breaks

ﬁ

v

©

Btg2-GFP Srxn1-GFP
DNA damage, Oxidative stress,
cytotoxicity/apoptosis ROS production

Oxidative stress
o

@ « ¢9
@+

Protein damage

Blvrb-GFP Ddit3-GFP

Unfolded protein
response

€ 5,850

€ 5,850



FBR UNDERTAKING

Description of analysis Product code  No. of tests Price per compound Total*
ReproTracker analysis 8012 1 € 22,650 € 22,650
TOTAL € 22,650

"Excludes VAT. Contracting through a third-party platform may require price adjustments, final pricing may be modified
accordingly.

Pluripotent stage Early differentiation Tissue specific cells

Cardiomyocytes

Staining:

Mesoderm) ——» Cardiac — TNNT2

progenitor cells (Day 14)
Biomarker: BMP4 [
Undifferentiated Biomarker: MYH6 tc
hIPSC cells Hepatocytes ty
a
- al

Staining:
g » ALB tc

(Day 21)
al

Biomarker: FOXA2

al
Biomarker: OCT4 Biomarker: AFP G
Neural rosettes .
al

Neural Sialking:

—_— — PAX6
progenitor cells (Day 13)

Biomarker: PAX6

Biomarker: NESTIN



&'EFEUHI[/‘-I European Federation of Essential Oils (EFEO)

e oo ot The International Federation of Essential Oils and Aroma Trades. (IFEA)

Scientific Evidence #2

COMPARISON CONSTITUENT VS EO:

 CONSTITUENT ROSE ESSENTIAL OIL

Methyl eugenol < 3 % Methyl eugenol
M@OCH3
HoC* OCH;
Suspected genotoxic effects No genotoxic effect 2%
i
(OECD 489) (OECD 471, OECD 487)
(Methyl eugenol ECHA Registration dossier) Rosol et al, 2023 ; Gateva et al 2020 ; CIR 2022 ; unpublished RIFM data

\ ' BASED ON METHYL EUGENOL CONTENT, ROSE EO WOULD BE CLASSIFIED CMR2 WHILE DATA
' (OECD tests) SHOW NO EFFECT

SO 4D

Ay



Weight of Evidence Approach for Hazard Assessment of Botanical Materials, Preparations and Extracts

What is the type
of available

Evidence?

In vivo
(Guideline/GLP
studies)

In vitro
(validated/GLP tests)

V

In silico

(reliable SAR/QSAR
models, read-across)

V

How data are used
in

characterisation?

Most relevant data for

human RA, especially when
supported by other lines of
evidence (e.g. in vitro)

7

Risk Assessement

to determine
whether WoE is
sufficient for
hazard
characterisation

Highly relevant data,
especially when supported by
other lines of evidence (/in
silicol read-across)

Supporting data for
developing weight of
evidence together with other
lines of evidence

What is the
conclusion for a
toxicological

What was

tested? ;
endpoint?

Whole Botanical
Material,
Preparation or
Extract

Individual
Compounds

-

POSITIVE
or INCONCLUSIVE
NEGATIVE
A positive or
conegné:lali‘i,:n Inconclusive
assessment
fori;vmhole for whole
rghoulrdf mixture may
prevail over bl;e erveig:nege
individual from
gomponents individual
components
POSITIVE
or INCONCLUSIVE
NEGATIVE




THANK YOU

prof. Corrado L. Galli

Laboratory of Toxicology and Risk Assessment

Department of Pharmacological and Biomolecular Sciences "Rodolfo Paoletti"
Universita degli Studi di Milano

via Balzaretti 9, 20133 Milano

Tel +39 3356025209

corradolodovico.galli@gmail.com
corrado.galli@unimi.it
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