
Cytotoxic Assessment of Hydrogenated CBD (H4CBD) in Primary Human Cells

Hydrogenated Cannabidiol (H4CBD) used in preclinical in vitro studies was synthesized at
Colorado Chromatography Labs (Parker, CO). The study was conducted at Charles River
Laboratories Cleveland, OH; on primary normal human lung fibroblasts (NHLFs), primary
human neural progenitor cells (NPCs), and primary human hepatocytes were cultured and
exposed to H4CBD. In addition, (hERG) test was also conducted to determine its effect of
cardiac arrhythmias.

Cytotoxicity

Cell viability assay using primary normal human lung fibroblasts: The cell viability assay is
used to measure cellular metabolic activity as an indicator of cell viability, proliferation and
cytotoxicity. The CellTiter-Glo® Luminescent Cell Viability Assay is a homogeneous method of
determining the number of viable cells in culture based on quantitation of the ATP present, an
indicator of metabolically active cells. Hydrogenated Cannabidiol (H4CBD) was compared to the
negative control (1% DMSO) and positive control (1% SDS in media) were tested at a final
concentration ranging from 1.56 to 50 µM. Hydrogenated Cannabidiol (H4CBD) showed better
cell viability results in all concentrations compared to the positive control in 24 hours. However,
significant cytotoxicity was observed at concentrations above 1.56 µM and near total loss of cell
viability with greater concentration and increased exposure, 48 and 72 hours, as shown in figure
1.

Figure 1: Cytotoxicity in NHLF 

Cell viability assay using plated human hepatocytes: Similar to the lung fibroblasts, the high
sensitive ATP CellTiter-Glo® Luminescent Cell Viability Assay was used to determine the
potential of in vitro liver toxicity of hydrogenated cannabidiol (H4CBD). Hydrogenated
Cannabidiol (H4CBD) didn’t not show significant drop in cell viability. The data showed H4CBD
had a better and favorable result than the positive control (1% SDS in media), as shown in figure
2. The results indicate there is no statistically significant drop in viability among hepatocytes.



Figure 2: Cytotoxicity in Hepatocytes

Cell viability assay using primary human neural progenitor cells (NPCs): Similar to the lung
fibroblasts and pated human hepatocytes, the high sensitive ATP CellTiter-Glo® Luminescent
Cell Viability Assay was used to determine the potential of in vitro primary human neural
progenitor cells (NPCs) of hydrogenated cannabidiol (H4CBD). Hydrogenated Cannabidiol
(H4CBD) showed better results in all concentrations compared to the positive control ((1% SDS
in media) in 24 hours. Loss in cell viability was observed in concentrations 6.25 µM and above
at 24 hours. At 48 and 72 hours, severe loss in cell viability was observed.

Figure 3: Cytotoxicity in NPCs

In vitro Cardiac Safety test

Evaluation of hERG current using patch clamp analysis. All along the drug development
process, one of the most frequent adverse side effects, leading to the failure of drugs, is the
cardiac arrhythmias. Such failure is mostly related to the capacity of the drug to inhibit the
human ether-à-go-go-related gene (hERG) cardiac potassium channel. Inhibition of the hERG
current causes QT interval prolongation resulting in potentially fatal ventricular tachyarrhythmia
called Torsade de Pointes. To evaluate anticipated cardiovascular effects, early evaluation of
hERG toxicity has been strongly recommended for instance by the regulatory agencies such as
U.S. Food and Drug Administration (FDA) and European Medicines Agency (EMA). 



The effect of hydrogenated cannabidiol (H4CBD) on cloned hERG potassium channels (encoded
by the KCNH2 gene and expressed in HEK293 cells) was examined using the QPatch II®
(Sophion Bioscience A/S, Denmark), an automatic parallel patch clamp system. Hydrogenated
cannabidiol (H4CBD) was exposed to hERG at 0.0625, 0.125, 0.625, 1.25, 6.25, 12.5, 25, and 50
µM (n ≥ 3). The duration of exposure to each test article concentration was a minimum of three
(3) minutes. The positive control data confirmed the sensitivity of the test systems to ion channel
inhibition. 

The results suggest that hydrogenated cannabidiol (H4CBD) does not block the HERG-encoding
channels that expressed the HEK293 cells until above 1.25 µM. In order to determine if H4CBD
effects other channels, Cav1.2 and Nav1.5 assays were conducted. The results showed H4CBD
inhibited Cav1.2 calcium and Nav1.5 sodium channels with the same effect as the hERG
potassium channels, as shown in tables 1-3. This effect of the depolarization and repolarization
by these channels results in a net zero inhibition.

Table 1: Effects of H4CBD on hERG Ion Channel Current

Test Article ID IC50
(µM) Conc (μM)

Mean %
hERG
Inhibition

Standard
Deviation

Standard
Error n

H4CBD A <6.25

0.0625 7.1 4.3 1.6 7
0.125 15.5 7.0 4.0 3
0.625 38.0 5.9 3.4 3
1.25 64.7 9.7 3.4 8
6.25 100.0 0.3 0.1 9
12.5 99.6 1.0 0.3 9
25 100.0 0.2 0.1 5
50 98.1 3.7 1.6 5

Cisapride
(Positive control) 0.05 66.5 2.2 1.1 4

Table 2: Effects of H4CBD on Cav1.2 Ion Channel Current

Test Article
ID IC50 (µM) Conc (μM)

Mean %
hCav1.2
Inhibition

Standard
Deviation

Standard
Error n

H4CBD A <6.25

0.0625 3.0 3.9 2.2 3
0.125 8.4 5.8 3.4 3
0.625 24.4 3.5 2.0 3
1.25 36.7 7.3 3.0 6
6.25 97.1 2.8 1.4 4
12.5 97.8 3.1 1.3 6



Table 3: Effects of H4CBD on Nav1.5 Ion Channel Current

Test Article
ID IC50 (µM) Conc (μM)

Mean %
Late
Nav1.5
Inhibition

Standard
Deviation

Standard
Error n

H4CBD A <6.25

0.0625 5.0 3.7 2.1 3
0.125 1.7 1.9 1.1 3
0.625 20.7 6.9 2.4 8
1.25 27.8 7.5 3.3 5
6.25 70.0 8.8 3.6 6

Conclusion

Hydrogenated cannabidiol (H4CBD) synthesized by Colorado Chromatography Labs, was shown
to be non-cytotoxin in human hepatocytes cell viability assy. It showed better results in cell
viability in NHFL, and NPCs compared to the positive control. Prolonged exposure and increase
concentration led to significant and in some total loss of cell viability. The hERG, Cav1.2, and
Nav1.5 assays showed H4CBD had an equal inhibition of all three ion channels. Having equal
inhibition, depolarization and repolarization, gives a net zero potential. This indicates H4CBD
having no cardiac safety issues.
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