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ABSTRACT Objective: Cannabidiol (CBD) is a non-addictive active ingredient with anti-tumor and anti-inflammatory activities.
Therefore, it has attracted more attention in the pharmaceutical industry in recent years, but its poor water solubility limits its further clinical
application. This article aimed to synthesize a new water-soluble compound and test its anti-tumor and anti-inflammatory activities.
Methods: The new compound cannabinol 2,6-phenoxyacetic acid disodium salt (CBD-S) was chemically synthesized based on CBD.
Chemical structure of CBD-S was characterized by nuclear magnetic resonance hydrogen spectroscopy, carbon spectroscopy and
high-resolution mass spectrometry, and its solubility was tested by high performance liquid chromatography (HPLC). Simultaneously,
cell proliferation and anti-inflammatory activities of CBD-S in vitro were studied by MTT and Western blotting methods respectively on
HepG2 (human liver cancer cell line) and J774A.1 (mouse monocyte-macrophage tumor cell line) cells. Results: We successfully obtained a
new CBD-S compound. The results of hydrogen spectrum, carbon spectrum and high-resolution mass spectrometry confirmed that the
structure of the newly synthesized CBD-S was correct. The results of HPLC method showed that the compound had good water solubility.
In the cell proliferation experiment, we found that when the final concentration of this compound in the cell culture medium was 5-10

wg/mL, it significantly inhibited the proliferation of human hepatoma HepG2 cells in a dose-dependent manner. In the study of cellular
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anti-inflammatory activity, in order to obtain non-toxic concentrations to carry out subsequent pharmacological experiments, we first

detected the toxicity of the compound in J774A 1 Cells. It was found that when the final concentration of CBD-S incubated in this cell

line was below 10 pwg/mL in cell culture medium, there was no cytotoxicity. Next, in J77A. 1 cells, we found that when the final concen-

tration of CBD-S in cell culture medium was 0.01-1.00 pwg/mL, it significantly inhibited the production of cyclooxygenase-2 (COX-2)

protein induced by lipopolysaccharide (LPS). Conclusions: The newly synthesized compound CBD-S has good water solubility and cer-

tain anti-tumor and anti-inflammatory activities in vitro, suggesting that it will has a good application prospect, and worth for further stud-

ies in-depth or in vivo validation.
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CBD ) J& MAH #) K pR (Cannabis sativa L. ) Hr 48 B HS S 1) AFE BiE
RSy, ITAERAFFT FR I, CBD HLAT i i P fE I8 ol
HHEAR O PR SFF 2 R 2RI PER T AR
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Fig. 1 Chemical structure of CBD-S
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S 0.01.0.1 F1 1 pg/mL, 7R%5 LPS [ 1E 8 %t FEFNZS LPS flfsiz)
Xif R 25T AR A DMSO W iSA 452515 9% 6-24 h )5,
WA A MRE  , VRAE T -80 C B R T Ia 224k 4k COX-2 A
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1H)(C,), 2.39-2.34(m, 2H)(C},), 2.23-2.16(m, 1H)(C5), 1.90-1.84
(m, 1H)(C)), 1.68-1.63 (m, 2H)(C,, C,), 1.60 (s, 3H)(Cys), 1.58(s,
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3C NMR (100 MHz CD,OD): $172.7 (Cas, Cs3), 167.2 (Cs,
Cp), 149.5 (Cyy), 140.6 (Cyo), 130.0 (Cy), 127.2 (Cs), 118.7 (C.y),
110.4 (Cy, Cy, C1y), 69.9 (Cp, Csy), 44.1 (C3), 36.3 (Cy), 35.9 (Cyy),
31.8 (C), 31.1 (Cy), 30.7 (Cg), 29.9 (C,), 23.9 (Cx), 22.5 (Cyy),
19.7 (Cys), 14.4 (Ca).
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2574 :R=0.9939 38 1 AT EIOHE T8 10 R 75 ¥R 199 06 1 FRO-3fe L
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Fig. 3 Standard curve drawn after CBD-S was determined by HPLC
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Fig. 4 Inhibition experiment of CBD-S on the growth of liver cancer cells
(HepG2).
Note: The data are expressed as mean + standard deviation (n=4),

**p<0.01 vs "0".
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EH COX-2 BHMRIA(E 6).



. 1414 .

DREMES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.S APR.2023

24h
150
2
F I
S 100-
T
2
=
> 50
B
(8]
0-

1
0011 5 10 20 40
Hg/mL

48h
150
S
2
S 100- o+,
s
2
=
> 50
®
(&)

1
0 011 5 10 20 40
Hg/mL

& 5 CBD-S X} J744A.1 fABE A <3N I SR8
L BIRR T A $REZE(n=4), *P<0.05,**P<0.01 vs "0",
Fig.5 Cell growth inhibition experiment of CBD-S in J744A 1 cells.

Note: The data are expressed as mean + standard deviation (n=4), *P<0.05, **P<0.01 vs "0".
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Fig. 6 Effect of CBD-S on COX-2 protein expression.
Note: Data expressed as meant standard deviation (n=3), **P<0.01 vs Mod. Nor, normal control group; Mod, 1 pug/ml LPS treated inflammatory model

control group; CBD-S-0.01-1, 0.01-1 pg/mL CBD-S treatment+1 pg/mL LPS inflammatory stimulation group.
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