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BACKGROUND Fig. 1 Effects of CSE on cytotoxicity (A), NF-kB driven transcription (B), and IL-8 secretion (C) in human keratinocytes stimulated by TNFa for 6h.
Cannabis sativa L. contains high concentrations of cannabinoids including
cannabidiol (CBD), the second major cannabinoid and devoid of A 120 B g 120 C 120
psychotropic activity, and A-9-tetrahydrocannabinol (THC). In our previous 1004 :*é 100+ 100+
study, a Cannabis sativa L. ethanolic extract (CSE), characterized by bg 80- §§ 80- " 83 sod
medium chain triglycerides (MCT) as a carrier and standardized in 5% CBD =& g0 g & a0 e E -
and low concentration of THC, exerted anti-inflammatory effects in 53 ol R 10 &g
keratinocytes, including the downregulation of genes involved in = Eé 1= =& 49
inflammation*. CSE and CBD inhibited the nuclear transcription factor kB 20 ¥ 204
(NF-kB), but only CSE showed reduction in interleukin-8 (IL-8) secretion. 0-H- = 0~ 0~
TNFa -+ o+ o+ + + + + 0+ TNFa -+ + o+ + o+ o+ 4 TNFa -+ o+ o+ o+ o+ o+ 4+

*Cannabis sativa L. extract and cannabidiol inhibit in vitro mediators of skin inflammation and wound injury.
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Tab. 1 Composition of CSE subfractions obtained by subsequent extractions (1-4) from same plant material by solvents with increasing polarity.

Polarity Percentage (%) Cannabinoids Terpens Cannflavins
Increase Compounds CBDVA CBDC4 THCV Total Cannflavin A  Cannflavin B
low Fraction 1 28.0 0 0.3 0.1 0 0 0.7 0.1 1.0 1.0 0.1 1.8 0.1 0
Fraction 2 13.0 0 0.3 0.2 0 0 1.0 0.1 0.6 0 0 0.2 0.4 0.3
Fraction 3 0 0 0 0 0 0 0 0 0 0 0 0.1 0 0
high Fraction 4 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0
Fig. 2 Effect CSE on RESULTS AIM

mRNA  expression in  CSE was not toxic to keratinocytes till the maximum The aim of the present study was to investigate the
keratinocytes — challenged ., ~entration tested of 50 pg/mL (Fig. 1A) and inhibited  contribution of the main constituents of CSE to the anti-

by TNFa . CL i . : ey : :
TNFa  CSE NF-kB driven transcription (Fig. 1B) and IL-8 secretion inflammatory activities in human keratinocytes (HaCaT)
SO (Fig. 1C) induced by TNFa in a concentration challenged by TNFa.

AIMP1 L
BMP2 dependent manner. CSE significantly downregulated 12
C5 genes induced by TNFa treatment in HaCaT cells (Fig. Fig. 3 Effects of CSE fractions on cytotoxicity (A), NF-kB driven transcription (B), and IL-8 secretion (C) in HaCaT cells stimulated by TNFa for 6h.
ceLjEe 2 ’ ’
8811:11; Plant material was fractionated into 4 sub-fractions and A 10 B - 120 C
CCL15 analyzed for the content of cannabinoids, terpenes, and | % — l
CCL16 cannflavins (Tab. 1). Fraction 2 resulted cytotoxic at 25 5 a0 5 5 s T g 5 ]
e . ug/mL (Fig. 3A), but obtained the highest inhibition of ~ £& 5 B E
. : . ‘= = 60 = H  60- S H
CCL20 NF-kB, considering also the lower concentration tested s ¢ S ¢ @ g
CCL22[ @ (Fig. 3B). None of the fractions significantly inhibited IL- &, 407 g8 40 we g &
CCIL.23 . . . L
CCLoa 8 secretion (Fig. 3C), but a higher inhibition trend was 20+ T 20 ﬁ
. A
cCcL2| ® observed for fraction 1. ol z ol L L
ggﬁ CBD was the most abundant compound of CSE (Tab. TNFo - TNFo, - + + + + + + TNFo - + + + + + +
ccrsl e 3 2). None of purified cannabinoids were toxic to HaCaT ug/mL - - 25 10 25 25 25 ug/mL - - 25 10 25 25 ug/mL - - 25 10 25 25
ccL7jie | cells till 5 uM (Fig. 4A) and, considering the inhibitory = Fractions o2 2 3 4 Fractions P12 E e Rchons e 9
CCLS8 actlvrty Of CBD (Fig_ 4B), th|S Compound seems the B EGCG20puM EE Fracton1 W Fracton2 EE Fraction3 B3 Fraction 4 *p < 0.05, **p < 0.01, **p < 0.001 versus TNFa
CCR1 . . T
CCR2 main responsible for CSE inhibition of NF-kB.
CCR3 The evaluation of a reconstituted mixture of purified Tab. 2 Percentage of cannabinoids and terpenes in CSE. CBD is the most abundant compound in the extract.
CCR4 cannabinoids and terpenes (compounds proportional to __
CCR5 25 ug/mL of CSE except for THC Fig 5A) when Cannabinoids (%) CBD CBDA CBDV CBN CBDC4 CBG CBC THC
CCR6 ’ . ’
CORs combined inhibited NF-kB comparably to CSE (Fig. 5B).
CD40LG The mix of terpenes did not show significant inhibition Terpens (%) y-terpineol  B-caryophyllene  a-humulene Farnesene Farnesene Farnesene Caryophillene 1 holol
CSF1 @ _ . _ _ isomer 1 isomer 2 isomer 3 oxide
CSF2pn@ _ alone or in ac_idltlon to CBP (_4 “M)’ not influencing the CSE 0.031 0.050 0.012 0.010 0.007 0.015 0.015 0.011
CSF3 effect of the single cannabinoid (Fig. 5C). | * * * * * * ' '
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oy CONCLUSIONS
XCL1 o
CXCL10 These results suggest that CBD plays a central role in the inhibition of pro-inflammatory mediators in human keratinocytes, acting on the NF-kB pathway. However, other
g;ig;l; cannabinoids can potentially participate in the inhibition of the IL-8 release, albeit quantitatively lower than CBD, for example THC.
CXCL13
CXCL2 = Fig. 4 Effects of purified cannabinoids, canniprene, and cannaflavin-A on cytotoxicity (A) and NF-kB driven transcription (B) in HaCaT cells stimulated by TNFa for 6h. .
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L7y © Fig. 5 Composition of the two reconstituted mixtures, considering compounds in 25 pg/mL of CSE (A). Effects of the reconstituted mixtures of METHODS
CX(iig_ compounds (resembling CSE) on NF-kB driven transcription in comparison with CSE (B) and CBD (C). HaCaT cells were stimulated by TNFa for 6h. EXTRACT AND COMPOUNDS:
ILIR Sei CSE, MCT and other purified constituents
LTA A . _ B - AR A CEE C SObPARISOR Gl ClED (cannabinoids, terpenes, and cannflavins) were
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