The Effect of Cannabis Compound Tetrahydrocannabinol on Fibrotic Pathways;

Implications Beyond Fibrosis

Christopher S. Broxson, Ellen M. Zimmermann| Department of Internal Medicine, Division of Gastroenterology and Hepatology, University of Florida, Gainesville, FL

Conclusions  In intestinal myofibroblasts, THC THC suppresses TGFB1 signaling through the ' ' '
| , » THC increases TGFB1 expression PP | g . g g Translational studies are needed to determine the
SUPPTESSES eXpression Of many 2 consistent with a pro-fibrotic AKT pathway. This pathway impacts many 4 efficacy and safety of cannabinoids in patients with
mediators of fibrosis consistent with CFfoct disease processes from atherosclerosis to Crohn’s disease
an anti-fibrotic role cancer
Background Results Flaure 2. Time-dependent effect of THC on Working model of THC mechanism
= Crohn’s disease (CD) is a chronic inflammatory Figure 1. THC inhibited TGFB1-induced pro-fibrotic factors except TGFB1 mRNA. TGFBI mMRNA
disease of the intestine that typically begins in Fig. 1A ACTA2 mRNA Fig. 1B TIMP1 mRNA Fig. 1C TGFB1 mRNA Fig. 2 TGFB1 mRNA
teens or young adults. Over years, pro-fibrotic > p<0.0001  , _P=0.0 ° 1=0.001 ] p=0.001
factors like transforming growth factor beta-1 o 2 o : 2,
(TGFB1) become activated leading to strictures that S S S £
. o o e >
require surgery. 9 2 S 3
" CD is treated with potent immunosuppressive
medications. Patients have sought alternative c 0
. L . i S X o O O O O 4O O
treatments like cannabinoids that improve S &KL R P PP A SN
R DS S SR
symptoms. il R
" |n other organ systems, cannabinoids are anti- 24 hours of THC inhibited fibrotic markers ACTA2, and TIMP1, but increased the pro-fibrotic TGFB1 Time-course confirmed 1uM THC increases
. - . MRNA TGFB1 mRNA. Largest effect at 4 hours THC.
nflammatory and anti-fibrotic. Whether '
c.anna.bi.noids .deC’ease inflammation or eftect A Growth (mTOR) %
fibrosis in CD is not known. Figure 3. THC does not alter SMAD7 gene Figure 4. THC does not alter SMAD2/3 Figure 5. THC reduces AKT protein N / %
= Qur previous data show that in human intestina expression. protein phosphorylation. phosphorylation. =)
myofi :)roblasts, the cell responsible for fibrosis in Fig. 3 SMAD7 mRNA Fig.4 p-SMAD2/3/total-SMAD2/3 Fig. 5 p-AKT1 / total-AKT1 J Apoptosis é
CD, tetrahydrocannabinol (THC) decreases " " “ p=0.006 p=0.04 %@
mediators of fibrosis like ACTAZ & TIMP1 mRNAs P ° °
.(F|gure 1 A,B). 5 5 :
Aims S s S :
" Understand the mechanism by which THC
£ . : 0 — e
affects the pro-fibrotic TGFB1 pathway in g
intestinal myofibroblasts. Pro-fibrotic “ Anti-fibrotic:
(TMNACTAZ2, TIMP1, TGFB1) (VACTA2, TIMP1; TTGFB1)
MEthOdS TI_;_IC TI;_IC
" Here we used human intestinal myofibroblasts, Mothers against decapentaplegic ~ Veh.  THC TGFB1 TGFB1 veh  THC _TGFB1 TGFBI
exposed to TGFB1 to mimic fibrotic Crohn’s homolog 7 (SMAD7) is a negative p-smanz/s [ -y == o - Summa ry
. regulator of TGFB1 signaling. 24 hours SMAD2/3 AKTL | —
disease and study the effgcts of THC. o THC pre-treatment did not change - - —-— T
" Interrogate gene expression by quantitative SMAD7 mRNA levels suggesting that THC TGFB1 activates SMAD2/3 protein by RAC-alpha serine/threonine-protein kinase * TGFB1 stimulates many pro-fibrotic factors
' ' _ t actine th hth ical phosphorylation (p-SMAD2/3). THC did not i i : : :
polymerase cham reactl.on (qPCR) | was not acting through the canonica ter 0 SMAD2/3 brotein. furth (AKT1) is a SMAD mc.jependent pathway also and increases expression of its own MRNA
= Analyze protein expression and phosphorylation SMAD pathway. alter p-> protein, furtner phosphorylated (activated) by TGFB1. S .
v Western blot implicating a SMAD-independent pathway 24 hours THC pretreatment reduced P-AKT HC inhibits TGFB1-stimulated effects on
Y ' . (3 independent experiments; compared to TGFB1 stimulated cells (3 fibrotic fact
= Results are expressed as fold-vehicle + S.E.M. representative Western blot). independent experiments; representative Pro- .| rOtIC TaClors -
using 1 way ANOVA to obtain p-values. Western blot). THC increases TGFB1 gene expression in a
— time-dependent manner
Department Of MEdICIHe THC exerts its effects through the non-

UNIVERSITY of FLORIDA canonical pathway




