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[ Abstract]  The psychoactive properties of cannabinoids are well known, and there are controversies over whether
cannabinoids can be used for therapeutic purposes worldwide. A°-tetrahydrocannabinol ( THC) is the main psychoactive
substance in cannabis. The neurological mechanisms of THC were only recently discovered, and its neurological mechanism
of action is still not fully understood. The blood-brain barrier (BBB) is a very important structure protecting the brain and
is the first line of defense preventing foreign substances from entering the brain. THC’ s lipophilic nature and its interaction
with the endocannabinoid system make it more likely to act on the BBB. In this paper, we review the neurotoxic effects of
THC, focusing on its effect and mechanism of action on the BBB, and provide a theoretical basis for studies elucidating the
neural mechanism of THC.
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Figure 1 Chemical structure of A’-tetrahydrocannabinol
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Table 1 Evidence that THC can target certain established receptors and/or channels other than cannabinoid CB1R and CB2R

32 R B i Al W
Receptor or channel Effect Concentration
e S

w B #f‘w , Bt 1Csy=7 pwmol/L
W opioid Displacement

w BLFREZIR s ECq=21.4 pmol/L
W opioid Dissociation

& BT R REAZ 1A fiee & EC5, =10 pmol/L
d opioid Dissociation

B-B LR Z ik o

3&10 /L
B-adrenoceptor pmo

Potentiation

+
5-HT,, f”ﬁ IC5, =38 wmol/L
Antagonism
s Jat
HAEMZ I (al) Hilk ECsy =86 nmol/LL
Glycine (al) Potentiation :
Hilipsr N
IR (alpl) ik EC5)=73 nmol/L
Glycine(alB1) Potentiation ’
(=R 22 A uag
ARSI ik ECsy=115 nmol/L
Glycine Potentiation
T #IE5IEIE (Cay3) EET
. . e 1 pwmol/L
T-type calcium (Cay3) channels Inhibition
Ky 1.2 #f5d 8 |
o A ﬁ“ﬁ’tj ICs=2. 4 pmol/L
Potassium Ky 1. 2 channels Inhibition
TRPA1 (%,k{ﬁ, 20 pmol/L,400 pmol/L
Activation
TRPV2 sl ECsg = 16843 pmol/L
Activation
PPARy (%.k{ﬁ. 100 nmol/L,10 pmol/L
Activation

TE O WO 2 A T BT FE DU R 5 T 00 52 U 5 B BROPRR A8 285 5 7 A T P T A A5 5« o SRS S e TR A DA 285 45 6 A58 9 R 6 5
VT < 0 SR SO PO 5 AR R R B P B i T P R AR S

Note. Activation, Activation of a receptor. Antagonism, Antagonism of agonist-induced activation of a receptor. Displacement, Displacement of a

radioligand from a specific binding site. Dissociation, Acceleration of dissociation of a radioligand from a specific binding site. Inhibition, Signs of

inhibition of channel currents. Potentiation, Potentiation of the effect of an agonist or enhancement of ion channel currents or ligand binding.
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M4 Ak 4 &= R T B M % (reactive oxygen
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Table 2 Effects of different doses of THC on blood-brain barrier cells

EEEhilE AR AN
Dose administration Affected cells Impact mechanisms
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o SEEIR 2 K 2 A HIIEB 043k, AL

pmo Human umbilical vein endothelial cells and It induces the expression of inflammation-related genes, reduces the

human coronary artery endothelial cells expression of antioxidant-related genes, and leads to cellular cytotoxicity
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Human umbilical vein endothelial cells
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S IE 1 I 441 i
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7N I 4
#[25] -
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SR BT MO S RERRE A, At SR G K F 38 I, L AR AR PN 1Dk

Dysfunction of astrocytes, the level of pro-inflammatory markers is increased,

while anti-inflammatory cytokines are decreased

I B ML AT LU S R AE 5 50K THC 7 A B A R B

Astrocytes can amplify the cognitive impairment caused by

THC through inflammatory signaling
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Reduced cellular vitality leading to apoptosis

WA/ M BRA RS | 518 P IR KRR R R SL T e A
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in the endocannabinoid system
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s , I T A & Ak AR R O

T BBB AR A A R (1 FOX g i A T R
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3-FEEEE ] F—Fh B B A AE CBIR . CB2R FI{5 5,
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0 B 22 WS 0 S S DT 24— 5 ) el
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DN o N R VG N A S
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