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MR AR E || B2 20 APP/PST /MR B SR IT BZ B/ INER R 4 R T
5# & PISBK/AKt/mTOR & &5 <

SRR, XUMPER, BRIEHET, BRI IE T, A, A W, N0, £ 9
(1. P2 B R R W e B de I 20 I 9 E r , DURE 255 7 I [ 0 G 90, bt 1008505
2. HCBERNR A5 PO BE BE R, Wb 15 0500005 3. Ji 5 T AR EEBERRIFFY
it J8% 054000)

WE:BM SR X RE | 2 %R (CB2R) A& B Uk * 7 7R 3% i % % (AD) /) A A AT 1 2 18] 52 5] 54
TCRE A1 69 %@, SE AT K -FIR T TR e VE A ALl . FFik C57BL6/J /s RARIE AR B AL 4 4 57 £ A 3y R 28
(WT) .CB2R & k41 (CB2™) , 4 A1 41 (APP/PS1 ) #= #£ & + CB2R &4 & 41 (APP/PS1*CB2™") , & A Morris 7k
LWt 4 R0 R 69 W 5] HAtiest A ELISAm s R s A B R G (AR) o AB, &%,
F B R E F PCREAM AT+t R Al B X K E B -F & aa e -& 6(IL-6) , I 73 3R 58 B F o TNF-o) F i
T — B A R 4B (INOS)MRNA F A KT, %, 9% 32 6 sk A s B 20 R T 25 AL, Western B 32 ik A4 m) /)
R W K e A8 K AZ 5 18 54 A BE BLLER 3 i B (PISK) & & & ik K -F B & & B B(Akt) i fLah S F &
2% & (MTOR) . & B3 53R ¥ 3 8 1/2(ERK1/2) 4= p38 £ 4L 5 % 1L % & % B (p38 MAPK) & & # Bz L
K, G5R 5 APP/PS1 4848t , APP/PS1*CB27 41 /s & /& Morris /K 3k & 52 3o P 69 B4k B L B AR R 1RA42 9
B e F & KRB B F £ F, 3T CB2RAL 5 R % vk APP/PS1 /s R84 = 1) 5 3] 54024k 71 ; 5 APP/PSH
2048 6 , APP/PS1*CB27 48 /)y R AT 8 »F B R AB,.. & F A= IL-6 mRNA £ ik K -F 3 2 F M F+ & (P<0.05) ;
APP/PST 28]~ 8T 40 v T KR 1 IR 4l BT 25 2T R kA, APP/PS1*CB27 28/ SN F 4w BT 25 & &
PBRE, Emk s ¥ K; 5 APP/PS1 4. A48k, APP/PS1*CB27 48 s R AT 47 v & it PIBK & & & ik K
% Akt F= mTOR %& & B B2 ALK -F 2 % 71 3 (P<0.05) , ERK1/2 #» p38 MAPK & & A B {L K -F | 2. 3% £ 5,
#18 CB2R& R % APP/PSA /s SAT A v+ &R NI R 4m B ed ) A%, ¥T Ak 5 7% PISK/AKYmTOR @ % A %
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AD K H Sk B v R 4 B O BRI, H
2 S5 240 L %) AN 7] 2 RO AE AD A [7) 2k e Wy B il R 4% AN
Ivi] 4 1 ), 3 5k 9 3% AD AN [R] & J [ B A [ i X
/0N T3 40 B 1 2 A0 D) 0 AD RESIR B B IR YT AD
() — PR w2

PN Y5 PE KR 2% & %% (endocannabinoid system,
EC) 4 KKK & | #15Z 1K (cannabinoid receptor
type 1,CB1R) #ICB2R . N1 KK ZE M & 5 53
X S-S WO BES . CB2R T B AE1E TAMNA G
B8 20 D M2 R I I A 4 . AD AR /N UG
DAL HE R 4 g 7 AR 0 s, NS T 41 i CB2R 5+
PRIk e,

A% TR A T A B o 45 R & B, CB2R i 8 7
JWH-015 AT 38 38 378 57 /1N 52 55 40 i 5 14 i P 4R e
N, 2 5 AD BLEL/N B (APP/PST /INER ) 2 2 Al
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1 1ie J1 el B . AW 58 FH R CB2R 1) APP/
PS1 /N RBLHRIER T AD & %% - 1 CB2R X AD #5
INEEE 2T 50288 T 00 5 e B T BE G 43 AL
I AD U TR R A 2R 2R R

1 RS

1.1 iKFIFEEZNEE

B 2L i W Fl DNA Marker, -t 5T 1 780 7]
2xTaq PCR Master Mix, 3% [ ApexBio 2 &) ; 7 [
WG K, 26 [ Merck 24 7] ; BAE B , JL R AP 2
) ; Star Green safe Nucleic Acid Dye, It 5T FE
Wb F s PCR AW, BigA: T YA E] N BUEMFE
% 1 1-40 (amyloid B-protein 1-40, AB,_,,) Al A
AB,_., ELISA {71 & , 32 [ Invitrogen /4 H] ; RNA 2
B £, 75 E Qiagen 24 Al i i SR &, H AR
TaKaRa 2 i ; 52 i 725 i 7 PCR (real-time fluo-
rescence quantitative PCR, RT-gPCR) il iE &
(Power Up SYBR Green Master Mix) i ] & , 3¢
Sigma 22 1) ; BCA # [ e B i s iR &, b &R
35/ 7] ; Triton-100 , Alexa Fluor 488 Fric it 111 -
PUAR 19G HLiAR (1) FiEf A7) (7 DAPL) b st A2
M T bt/ BRI IE UL EE 3 B (phos-
phoinositide 3-kinase, PI3K) . % [ /if; B (protein
kinase B, Akt) . B ik k. Akt (phosphorylated-Akt,
p-Akt) THFL Al T IAEE Z L H (mammalian target
of rapamycin, mTOR) .p-mTOR . 40 {1 4M5 5 4 35
11 1/2 (extracellular signal-regulated kinase1/2,
ERK1/2) . p-ERK1/2,p38 #2 %4 J5i i 1k 5 11 i il
(p38 mitogen-activated protein kinase, p38 MAPK) .
p-p38 MAPK F1 B L5l & 11 8 s F BT (4 (—HT) Ik
R 1 AL ¥ I (horseradish peroxidase , HRP) #r it
B LA PR 1gG Uik (—41) , 2 [ CST vl s e bt
/N BB T 5 2 3k & 1 1 (fonized calcium binding
adapter molecule 1, Ibal) 2 7 B (—Hr) , H A
Wako 23 A

Morris 7K 2 ‘B 5L 2 4t (SLY-WMS) |, Jb 5t fift
MRBE 2 H] 5 BB BE PCR 97 15 4 (VeritiTM 96 - Well
Thermal Cycler) , 3% [ Thermo 2\ 1) ; SEI 258 % i &
PCR {X (CFX96™ Optics Module) , % [# Bio-Rad
N Z I RERERRMY (Synergy H1) , 25 [E Bio Tek 2y
A IR VKE V) R AL(CM 1950) , 7l (#3423 7 5 i
e B 4 B 1 (LSM 880) , 1% [ Carl Zeiss /A .
1.2 X zh4

APP/PS1 # 3 /N (APPswe , PSEN1dE9)

F4: B CB2R % A fi ¥k (Cnr2'™Pen/J . CB27) /]y
B, MEVE 1K T 24~26 g, #4026 [E Jackson S5
% . APP/PS1 /M5 CB27 /) EL A2 it 3k 15 APP/
PS1*CB27"/NERL, 7 A= 1 (wild type, WT) X HE /N )L
i C57BL6/J 5t AR I ) g /N o /NERUFR 42
R B AT 2 0 53 B S sl ) PO I 3R
TR 20~22°C, 1% 40%~60%,12/12 h ]
GRS HR N E] 8:00~20:00, /Nl 4356 5~6 H L H
AR YUOK . A SC 5 G 42 E R B A e 2
R 5% B S50 sh W 10 B2 R S5 I RLAE o
1.3 MNRERBLE

INERIEAEZy 21 d B, 55T 2~3 mm U, A
SR 24 .20 g« L 2R U KRN B-%i 2k 2 B,
55C/KIRIE R . Wikk 5 PCR WA R 45 2xTaq
PCR Master Mix, I . N #5147 10 umol-L™" F1 DNA
REM . P45 94 CHIAE M 3 min; 94 CAE 4 30 s,
58 CE M1 min, 72°CHE i 1 min, 35 1~ & ; 72°C
FEAH 2 min, FEFE ST WA, P3G = E AT
2% B BEWHEERE UK AT o 3% Sk PCR Y3 5 B [
R Berf CB27 514 34 7= Wy K 2 4 385 bp 1)
S WT /NG CB27 51 47 3 7™ W) K & 24 24 550 bp
1)k CB2™ /N ; B Ve E i 142 11 (B-amyloid precur-
sor protein, APP) 5| 4 4 & Ji 2424 377 bp, i &
% 1(presenilin-1, PS1) 51 ¥4 14K £ £ 4 608 bp,
[ii] i} 377, 385 F11 608 bp 3 2% Hi Ik 45 7 ¥ A7 £ 19 A
APP/PS1 /N ; T [R5} 377, 550 #1608 bp 3 45 Hi Tk
KA YIIEAERY ) APP/PS1*CB27 /)N Rl

Tab.1 Primers used in reverse transcription PCR

Gene Primer sequence(5’'-3")

APP F:AGGACTGACCACTCGACCAG
R:CGGGGGTCTAGTTCTGCAT

PS1 F:AATAGAGAACGGCAGGAGCA

R:GCCATGAGGGCACTAATCAT

CB2'"* F:GGAGTTCAACCCCATGAAGGAGTAC
R:GACTAGAGCTTTGTAGGTAGGCGGG
cB2™7" F:GGGGATCGATCCGTCCTGTAAGTCT

R:GACTAGAGCTTTGTAGGTAGGCGGG

APP: B-amyloid precursor protein; PS1: presenilin-1; CB2*" .
cannabinoid receptor type 2 (CB2)wild type; CB2™~: CB2 mutant.

1.4 XWHAE

S /)N BR e RS R B 42, 43 WT 4 . CB2R
R4 (CB27) M AIZH (APP/PS1) Fif i+ CB2R
R4 (APP/PS1*CB2™) , £:2H 10 K. 1HF:5]4 H
W B HE4T Morris 7K 2K B S50 . 25 AT R SE e, 45 2
/N BRTE SRR I | AR B ER /K VE WIS, 4 i) BSURT 450 it Jg JoT
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FVRE CH X, W R %, —80CIRAT , Fl TAH L E T
FIEE PR 235 7K RS
1.5 Morris 7K EL1§

HESES d, B R 4 UK /N B35 N Morris 7K ok B
AN h b s RE A OK T A R R, T
V-G, 7£60 s, #H/NRE L FRIFHER 10 s,
AR V& IR s RN R BRI 2
& AT /NG S 2575, 58 10 s, Hig ik
B 60 s, /INERBERIEA KA B S BRBEPLH.
ANIF IR 4 Wl Zh 2R3 . 56 6 KA
FBRAKT 5 I IS BAG/IN BUBCAK B L il
S 60 s PN ZF I SRR 00 B A RO H AR 4 PR
PR 5% B s i) 10
1.6 ELISA#I/NRBIFMERMESAPESE

ILVK R 19 i 20 21 5] 3%, 4°C , 5000 X g &5 .0
5 min, BUF VW, ¢ I ELISA G277 £ Ui B 546 I iy
BN B2 JTORITAE T AR o 1T AB, i P 1
1.7 RT-qPCR #&ill/I\ R B A % iE [ F IL-6, TNF-o
#1iINOS mRNA RikkF

FH RNA 2 5K 71 G 1 300N B 491 i 2 o it
AN X 1 & RNA 33055 5% cDNA . RT-qPCR i
Z IR U 31T, 51 P 9 Lk 2, 973
2 95C i AP 1 min; 95C A8 45 s,60CTIE k
45 s, 72°CHEAH 20 5,40 MG ; 72 CTHEMH 10 min.
FH 274 8O AR T 2 ) mRINA AN 238 7K .

Tab.2 Primers used in real-time fluorescence quanti-
tative PCR(RT-gPCR)

Gene Primer sequence(5'-3")

IL-6 F: TGCAAGAGACTTCCATCCAGTT
R:GAAGTAGGGAAGGCCGTGG
F:GCACCACCATCAAGGACTC

R: TGAGACAGAGGCAACCTGAC
iNOS F:GGCAGCCTGTGAGACCTTTG
R:GCATTGGAAGTGAAGCGTTTC
F:ACTCCACTCACGGCAAATTC
R:TCTCCATGGTGGTGAAGACA

TNF-

GAPDH

IL-6: interleukin-6; TNF-o: tumor necrosis factor-o; iINOS: induc-
ible nitric oxide synthase; GAPDH: glyceraldehyde - 3 -phos-
phate dehydrogenase.

1.8 RERLERN/NERMAEAS
TR ES AT H /N ERURR I, 4% 22 5
TG B . 4% 22 5 SR 22 6 h, FERE A S
BE K, vk R (R 20 um) o B 546 52 W
&% 10 min, PBS 1 31K, hife i/ il Ibat Hufk(1:
50)4CHWF & 7% , PBST ¥ 37k, Jill Alexa Fluor 488

FRCEI LA T G BT (1:100) , EHEEHEIFE 1 h,
PBST ¥t 31K, fixJri H 7 DAPI i 3t F 71 &t 1 [ 22
fif 111 LSM 880 it A 4 HE
1.9 Western EJ 5 i # il /)N BR i A 2K fiE 15 S 18 2%
HXEARIEKE

WU/ BRI AR I Bz B 4l 2V LB 1, F BCA It
F & kAT E i, 10% SDS-PAGE HLJk /3 B M,
R 3| PVDF B I, 5% Wilg - W= iR 1 h, i
A — Pt ($ PISK, p-Akt, Akt, p-mTOR. mTOR,
p-ERK1/2 .ERK1/2 . p-p38 MAPK . p38 MAPK #il
B WLl & [ Pu i, # BE L34 1:5000) 4°CHE & i
o VRIS, A HRP ARic 9 1L E i % 1gG P ik
(1:5000) , % E 1 h,ECL B0, B 1514 2 58
WA, Image J J R B 8 1 2kl BT RO
. DLHMEAST SRS EAZAT RSO0
JE A 2R H B9 A AR Rk K, DL iR fb 2 A
0 5 SV 1 2Rl BN RO BE LU 3ROR B 1
iR ALK .
1.10 Sit=EHH

¥ F Graphpad Prism 8.3.0 % {2 i 17 52 1 4%
RHAR G F W RVERL TR 50 F xes 05
KR R 7 250 B itk 47 22 55 W R 56, SR H
Turkey f 5 751720 8] PR LLA . P<0.05 Ry 2% 5+ A
EENI -9

2 /R

21 NEREEBLETELER

/0N BRI PR RS S 2 R 1 o, 1 2 5 /R
13385 bp MFERPESA , A WT /N 3F14 -5/
2L 550 bp e SR 45, A CB27 /N ;5 Fl1 6
/NEU B B 377,608 F11385 bp AU 4%, M
APP/PS1 /N 5 7 F18 45 /N 43 5l 1 31 377,608 Al
550 bp i HEFPE A, i APP/PS1*CB27 /)il
2.2 CB2RRE{A#MN APP/PS1/MNR=EZE 3] 51
1Z &8

Morris 7K 28 B SL IR 45 (E 2) B, 5 WT 414
L, CB27 /NI AR 9] . E A 5 PR 5% B sk ) R 25 k-
BB TG 1425 55 5 APP/PS1 414 L, APP/
PS1*CB27 /NI AR . B bR G2 BR 457 B B[] 0 25 B
FHRBIN G 2222 5% . hILiER , CB2R
BrAN I APP/PST /N BB 23 (]2 2] 5l 42 g
2.3 CB2RE % 5 APP/PS1 /R BT & &
AR, L.EE

ELISAZER(K3) 7w, 5 WT/NsdHLL APP/PS1
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Fig.1 Genotype identification of mice by primers of
APP(A),PS1(B)and CB2(C) by reverse transcription
PCR. M: marker; lanes 1-2: mice of wild type mice; lanes 3—
4: mice of CB27" mice; lanes 5-6: APP/PS1 mice; lanes 7-8:
APP/PS1*CB27~ mice.

/N BLCHT A B R ORI S AR L, AR L
B FE I (P<0.01) ;5 CB27 /) LM L,
APP/PS1*CB2™ /N FU i 45 i Bz It A 2 v AR,
FTAB o 7 1 1 2 T+ 55 (P<0.01) ; 5 APP/PS1 /)
FUHH EE , APP/PS1*CB27 /)N B AT 45 I B2 53 1 AR,
i 2 TR (P<0.05) , 1 5 b AR, FTAB, o 75
TGt 5
24 CB2REi% 75 APP/PS1 /MR BT E AT K J&R IL-6
mRNA & ik 7k F

RT-gPCRZEH (K 4) /R, 5 CB2 /N AL,
APP/PS1*CB27 /)RR 4 i J2 7 IL-6 mRNA ik
KA 3 TR (P<0.01) 5 5 APP/PS1 /N [RAH L,

oWT oCB2"

A 2500_ D ABis .Aﬁuo #4
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Fig.3 Effect of CB2R knockout on contents of amy-
loid B - protein 1-42 (AB,,,) and AP, in prefrontal
cortex (A) and hippocampus (B) of WT and APP/PS1
mice by ELISA. x=s, n=8. **P<0.01, compared with WT

group; #P<0.01, compared with CB27~ group; # P<0.05, com-
pared with APP/PS1 group.
APP/PS1*CB2™ /Nl HiI A it 1% 3t IL-6 mRNA %3k
K2 T R (P<0.05) , i 5 IL-6, TNF-ac i1 iINOS
mMRNA LXK TG 2 5%
2.5 CB2RE 2% APP/PS1 /IR BIER M K B/
B BB ZS

FPESO AT 5 2R (18] 5) s , WT ZH/IN LT A3
I R J5 /N I Jo 4 TR AR 5D, RS S BRI Y 73 52
AREEH . CB27 /NI ot 40 M JE 25 0 W] f 22 5%
APP/PS1 ZH /NI 5 240 i B AR, SRS A1 53 52738
RASHL, B DR EDIRFEIE A5 . APP/PS1*CB27
/N AR M S W 28 5, AR BN, R W
UL KO SCEH O T

Aw 28 AAPP/PS1 AAPP/PS1*CB2* Bq§9§ 50- CE B
2z = & 40; £ 4
e 50 =0 l B o
£ 40 5 8 30; 1 1 224 l 1
@ 7]
2 B 2 552
g2 5510 E 1
W 8, 2
" ; r T . o= 0
= P . e A\ .
2o as ) coF Q\Q%\ A N N S AA
o : \% *Q) v\Q £
Training session/d s \Q%\ \Qg\
??? ?\Q?

Fig.2 Effect of CB2R knockout on escape latency (A), percentage of total time spent in target quadrant (B) and
numbers of platform crossing (C) in WT and APP/PS1 mice by Morris water maze test. x:s, n=8.
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Fig.4 Effect of CB2R knockout on mRNA expressions
of IL-6, TNF-a and iNOS in prefrontal cortex (A) and
hippocampus (B) of WT and APP /PS1 mice by

RT-gPCR. x+s, n=8.#P<0.01, compared with CB27~ group;
£P<0.05, compared with APP/PS1 group.

2.6 CB2RE F = APP/PS1 /NRBIEIAT & b

PI3K & H 7k & Akt F1 mTOR BiEs 14 7k F
Western Elil 25 5 (K 6) o~ , 5 WT A L4k,

CB27 4 /|y B # it iz i PIBK 2 1 /K °F- [z Akt,

A1 WT CB2"~  APP/PS1 APP/PS1*CB27-

L e T ———
p-mTOR —_— e = = = ue -

BrACtN w— c— — — — — — —

—
A2 N A3 3z
s 20 T 2 25
B — w B
2 545 o< 4
g 3" QL
< 2.3
s-- 10 = g
L x S 872
S 7 T B
5= g1
o 0.0 §<§0
i:

GQ;L ?99\? *cqu'
Q\

[ Akt

W g 8
® ?g? \?%,\G

APP/PS1

Fig. 5 Effect of CB2R knockout on morphological
changes in microglia in prefrontal cortex of WT and

APP/PS1 mice by immunofluorescence assay. Green
and blue represent lonized calcium binding adapter molecule 1
(Iba1) and DAPI.

mTOR, ERK1/2 F1 p38 MAPK & |1 1 2 1k 7K “F- 34
Tgit#%5% . 5CB2 41 Mk, APP/PS1*CB2™
2H /N BURT A P R i PISBK 4R 26 ik B T e (P<
0.01) , Akt il mTOR # 11 # 2 1k 7K °F & 2 7+ &
(P<0.05, P<0.01) ; 5 APP/PS1 4 #H It , APP/
PS1*CB2™ 4 PI3K #& H %3k . # It 5 (P<0.05) ,

B1 WT CB2"~  APP/PS1 APP/PS1*CB2"

ERK 1 e e e

p-ERK1Z | - - - - SN

B-ACtin ———— S ————

B2 pgMAPK =— = — — —

P-P38 MAPK s e g o e w— m— —

B_Actin— —— — — — — — —

B3

A
[l mTOR  # [JERK12 [ p38 MAPK

: |ATotal prolein)

Fr

o =~ N w B~ O,

Phosphorylation level of protein

(lAPho sphorylated protein

Q / N o
W g%l\ ?Q\Q% «RF
LA
N

Fig.6 Effect of CB2R knockout on expression level of phosphoinositide 3 kinase (PI3K) protein and phosphory-

lation levels of protein kinase B (Akt) ,

mammalian target of rapamycin (mTOR) ,

extracellular signal-regulated

kinase 1/2 (ERK1/2) and p38 mitogen-activated protein kinase (p38 MAPK) protein in prefrontal cortex of WT and

APP/PS1 mice by Western blotting. A2 and A3 were the semi-quantitative results of A1. B3 was the semi-quantitative result of B1 and
B2. x+s, n=8. #P<0.05, #P<0.01, compared with CB2~ group; 2P<0.05, compared with APP/PS1 group.
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Akt A1 mTOR %5 F #§ 2 1k 7K °F 8 2% T} = (P<0.05) ,
ERK1/2 1 p38 MAPK # [ # I 1k /K F- L 48 1|2
£,

3 it

Morris 7K 2K B S 5638 1o % {57 A T i AR A A
FRRARZIT ] S 28 5 OB, AT LA S0t i 145 25 3
Y73 (B2 20 C e 0 b o R 3 224 i DXy A
W25 A 35 i T U0 2R i A0 i Rz S T v 2 ik
AR [H] 27 ] IR0 h R G HEE I o AR E 5045
WEH, 54 ] APP/PS1 /N , fil % CB2R
FEAR M APP/PS /N R 23 (8] 2% 2] 542 6
{25 APP/PS1/NERAH L , 4 A I 5% CB2R 1) APP/
PS1 /N ETA I B2 5T AB, ., o5t B B TS, AB Ly
AR TR TSR X AR, AT AR, 7 i
G i 2 2 Ar , 2 CB2R 1] BE-5 i P9 AR ULAH 1) B
WUAR A G, U AR Hi A e 5 i DR G 2, 2o
I DR S . SCHRFRAE L AR, AT AR, i % FE 1Y
A5 Ak e R R AR AR R R B X 5 A AR 45 R —
o FULHEN , 78 AD 10, CB2R 7 Hi & i K2 i i
DX 4 S VR S B I 35 5% 1 APP/PS /N L3 [1]
2 500488 010 MM, AR 5T HE— 20 A
DY 85 I R 5 DX/ G Jo 20 e T 2 R 4R 44 i A
TRIBKFHEM ., [RFE AR, 5 APP/PST /AR
I, #i4%: CB2R J5 APP/PST /|y B i 4 M- f¢ i IL-6
MRNA R Ik 7K -0 b 340, g 5 oK & Bk AR 4k, it
—2P R U] CB2R A 1 4 i 5 i HL A i DX 45 542k
AW 5 2R FH e 5 e e I /0N e ot 240 M B A8 R B
4 F 1 APP/PSA /IN LRI A0 - Kz Joi i DX /)8 Jise Joi 20
BRI A, X 5 3Bk [15 iR 1E — 20 @R
CB2R & /N i 40 I 25 e A= BH S i A8 o /NS I 4
JHL ) Ak 55 Z2 A A0 B R 1 7 A A A DG M 3%
RUINE A AR R AN 7, s A S g mi i
Y IL-6 AT TNF-o "[R4, 78 AD 51, CB2R 1]
T 3 AT AT I B B /N R I AR B A RN R TR 4% PR
T, 25 AD i RE i B AR

PI3K/Akt/mTOR i fifs 7 I 15 #ift 28 T AR 52 Fll Al
SEAEAR JE T 2 filk o] SRR KA i 2R A TR A
5 H WE NG R R EY Y R E AR
Pa s , AD 2 3E ik N PISK/Akt/mTOR il i 4k T2
PRPIRAS , ELAR SR R K T 2870 AktiE PR3
mTOR 7E 22 3 1% 5% K& 2448 i/ 5, 1 W 12 4k 7K F- 14
hntT ., ARWESE &I, 4 A % CB2RE 4 ) APP/PS1
/0N BRURI A5 - B2 5T PIBK 2R 1 7K A B Akt fl mTOR

A BE R Ak KO- ¥ W 2 T . AD BB G 4 21
p-ERK1/2 i ¥ 55 % Ft = Al g 5 AD 2 J7 1 ¥ 7E9A
FERACAR A 6, A0 45 ABTE A L tau B 1 i IR 1k Al 22
RAE . 5 APP/PS1 /NI L, 4 A i CB2R IR
1) APP/PS1 /N BRUij 4 I Bz 5t p-ERK1/2 3Rk 7K F
I e 18 CB2R A S Y RE (5 Sl K 5
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Effect of cannabinoid receptor type 2 knockout on function of
microglia in prefrontal cortex of APP/PS1 mice related to
activation of PISK/Akt/mTOR pathway

YUAN Mi-mi', LIU Kun-lu', CHEN Mei-hua', CHEN Hao-zheng', SHI Jing-pu?, LI Jin,
SUN Jia-guang®, WANG Bo'
(1. State key Laboratory of Toxicology and Medical Countermeasures, Institute of Pharmacology and Toxicology,
Academy of Military Medical Sciences, Beijing 100850, China; 2. Department of Anesthesiology, the
Fourth Hospital of Hebei Medical University, Shijiazhuang 050000, China; 3. Department of
Anesthesiology, Xingtai People’ s Hospital, Xingtai 054000, China)

Abstract: OBJECTIVE To evaluate the effect of cannabinoid receptor type 2 (CB2R) gene knockout
on spatial learning and memory in mice during the early stage of Alzheimer disease (AD) and explore
the mechanism at the molecular level. METHODS C57BL6/J mice were divided into the normal control
group (WT), CB2R knockout group (CB2™"), model group (APP/PS1) and model+CB2R knockout group
(APP/PS1*CB2™) according to their genotypes. Spatial learning and memory in 4-month-old APP/PS1
mice was detected by Morris water maze (MWM) test. The contents of amyloid B-protein 1-42 (AB,_.,)
and AB,_,, in the brain were detected by ELISA. The mRNA levels of inflammatory cytokines in the
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prefrontal cortex and hippocampus of mice, such as interleukin-6 (/L-6), tumor necrosis factor-o (TNF-o)
and inducible nitric oxide synthase (iINOS), were detected by RT-qPCR. Microglia morphology was
detected by immunofluorescence assay. The expression level of phosphoinositide-3-kinase (PI3K) protein
and phosphorylation levels of protein kinase B (Akt), mammalian target of rapamycin (mTOR), extracel-
lular signal-regulated kinase 1/2 (ERK1/2) and p38 mitogen-activated protein kinase (p38 MAPK) pro-
tein in associated inflammation pathways in the brain of mice were detected by Western blotting. RESULTS
Compared with APP/PS1 mice, there was no significant difference in escape latency, percentage of
time spent in the target quadrant and numbers of times of platform crossings in MWM in APP/
PS1*CB2" mice, indicating that the knockout of CB2R had no effect on spatial learning and memory of
APP/PS1 mice. The knockout of CB2R significantly increased the content of AB,_,, and the expression of
pro-inflammatory cytokines IL-6 at the mRNA level in the prefrontal cortex of APP/PS1 mice. The
morphology of microglia in the prefrontal cortex of APP/PS1 mice was amoeboid, while the morphology
of microglia in APP/PS1*CB2" mice was significantly changed, showing elongated branching. The
expression level of PI3K protein and phosphorylation levels of Akt and mTOR protein were significantly
increased, but there was no significant difference in phosphorylation levels of ERK1/2 or p38 MAPK
protein in the prefrontal cortex of APP/PS1*CB2” mice compared with APP/PS1 mice. CONCLUSION
The knockout of CB2R can affect the function of microglia in the prefrontal cortex of APP/PS1 mice, which
is associated with the activation of PIBK/Akt/mTOR pathway.
Key words: cannabinoid receptor type 2; Alzheimer disease; microglia; neuroinflammation
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