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Modulation of cannabinoid to GABA currents in retinal ganglion cells in human and
mice

Luo Xue, Liu Shiliang, Jiang Mengnan, Shen Yumeng, Hu Danping, Shen Yin ( Eye center, People’ s Hospital of
Wuhan University, Wuhan, Hubei Province, 430060, China)

[ Abstract | Objective To compare the expression of endogenous cannabinoid receptor 1 (CB1) in
human and mouse retinal ganglion cells and observe the modulation of CBI1 receptor agonist WIN55212-2 to
~v-aminobutyric acid ( GABA) currents. Methods  Immunofluorescence assay was applied to study the
expression pattern of CB1 receptors in the retina. Whole-cell patch-clamp technology was used to record
GABA currents in the retinal ganglion cells after applying 2 wmol/L WIN55212-2 or 2 pmol/L WIN55212-2 +
4 wmol/L SR141716A ( CB1 receptor antagonist). Results CB1 receptors were expressed in the human
outer nuclear layer, inner nuclear layer and ganglion cell layer, while expressed in the mouse inner plexiform
layer and outer plexiform layer. The patch-clamp recording results showed that WIN55212-2 significantly
reduced the GABA current amplitude in the human and mouse retinal ganglion cells (P < 0.05). The
application of WIN55212-2 resulted in significant changes of GABA current kinetics, including low reaction
speed, long current peak time and short recovery time, in human retina, but not in mouse retina (P >0. 05).
Conclusion CBI1 receptors are expressed abundantly and differentially in the human and mouse retina, and
have different effects on the GABA currents in the retinal ganglion cells. WIN55212-2 suppresses the GABA

current amplitude in the human and mouse retinal ganglion cells, but modulates the GABA current dynamics
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only in human retinal ganglion cells.
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L1 MRRRIE SR 3 ~ 5 A CS7 /)
BU10 H, IR A R Bt sh v B4t HE iS5
SCXK 5f 20140004 ; A BRI« BUFA AL AE A I 1F
UM BR 4 H (s RS A IR BE B iR R 3R AL |
FASCHRAE AR BEBE AR B2 DA 23 it

11,2 250 R 2% v-% 4 T & (y-amino-

butyric acid, GABA) ; KR 2 Z R zh 7] WIN55212-2
(CBIL ZAR¥BhH) ; SR1417T16A (FE5F-14% CB1 3Z{K 4
Uil , LA B2y S A Sigma 22w, /NER$T CBL £
SEREHUAR (Abnova 24 7] ) 5 FITC ARic B9 HT/)h B TG
(AW AT, 1: 100 Fkg) s vKZRY) L (5 Leica
HE]) 5 IEE PG R ( HAS Olympus 22 H]) 5 Gl L)
FLHY ( H A% Narishige 23 @) 5 20 2L Y] A #L ( Stoelting
vF]) s EPC 10 UK #% (18 E HEKA A A]) 5 Peshnzy
755 ( Picrospritzer,, 3¢ [ General Valve /A ] ) ; CCD %
1% ¥ ( Photometrics CoolSNAP™ ES2) .

1.2 Fik

L2.1 KU R eEsde i ts. B MR IIE
R BR T 2 BR IR AT, R B A, SBGHT o RL
I A5 FH 1 B 7 BT 9, DA B IR AR A% A% 28 10 %R
BRIATRAY 4% 22 5 I b 2 R 15 12 he B 487 i i
FEWR, AR SE 12 h A A A 286 2 FERE DK S
OCT 3R . B AL ST, LA 14 m JE B2 EA T
IKZRYI o GL i 5% BSAT =R &M 2 ho i Ph
BSAT i& 4 #i B —$T(CB1,1:200) , & 4 CUK5H
. PBST G218 $% 31% Uk 3 WK, Bk 10 min, JH M
BSAT Ffi B 1) FITC brid It R 9, EiR#OLHE
1.5 h, PBST VIR ENT5VE 3 ¥k, 457K 10 min, DAPI
Yut% 30 min, PBST PS5 £ . BEOGHET, 3 5 X
T B2 A TSR, 1E 2 i AU R AR A
1.2.2 WL R 1 i s 30 BUAf AL A
RJF 24 h WA ANBL 3 ~5 Fal btk CS7 /NERIREK, A
FRL 0 AR IR PR AT 0 AR L A o 25 B IR 3k P 1 B3 3
A BY T — /N B A0 3] 0 AE AL g B (26 )
Millipore A ], L2 0. 22 pm) (#HZT MM E R ),
A/ Ringer’ s, 58U i L ( Stoelting 23 7] ) 4 H0
RS ) 100 ~ 150 pm JEEAY3EE o >R FH 4 4 Js i
SRR 5 304 355 T P A 2 T 240 BR824
S, RS IR BSE Fr , 1C SR B 1 20 g S b 1) 5 R T
Tio BEESHCE M H AR TSR IR
SER A K G BHAT R 5 ~7 MQ, B IR 5 e 5B H B A
5~20 MQ, %/ HEKA EPC10 it k28,2 kHz {IGi@ jE
W J5 H Patchmaster F1 Tgor 47 8048 R AL F o3 Hr . 4
Mfish W Ringer” s % 43 ( wmol/L) : 140 NaCl, 5 KCI,
2 CaCl,,20 HEPES, 1 MgCl,, 10 Glucose, F NaOH
pH 7.3 ~7.4 ,13i% % 295 ~305 mOsm/L, 2 P9 I i,
4%(umol/L) : 145 CsCl,10 HEPES,0.5 EGTA,4 ATP,
1 GTP (fi CsOH ¥ pH 7.3) .
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SCEGHE LA Patchmaster A1 IGOR 4 Ab 38 | 11
PRI & 25 o, L SPSS 16. 0 AT 524001,
B2 100 ol i TINS5 S = 3 S 0
FE AT LN B0 15 R R AR AR B )
o i, RLA N 2280 SR RN (A (L) =
Axexp[-(t-k)/7] +y,, A JHL IR, y, WAME(E,
T AL S T, R R LS BUeR B

2 HR

2.1 SRR G EAMALR BER IR F 2 F ik 2k

XE AT CST /AN BRI e B oK O A k4 ﬁaf“
P AR, MEE CB1 524K 5 DAPI fric i 41 i 2
EMAIEI (1), CBl ZRMZeES (4a) )
oA TR, AR N B A I B A 2 S G 4, 1, CBI
ZARGIE DO AT Tk, H 59K I DAPL i (455
AEZ, AU CB1 2 AR TE A A0 5 A 28715 40 i )=
(ganglion cell layer, GCL) . N4%)Z (inner nuclear layer,
INL) Fi14h% )2 (outer nuclear layer, ONL) [%) 2 it ifd 42
YA 3Rk (BAE /N BRI JE CB 52 14 19 2% 5 G €8, 7
DAPL 347 W\ H s, CB1 %t 3= 2250 Ai £ UL IR B 1N
MAIRJZ (inner plexiform layer, IPL) 147 AR JZ (outer
plexiform layer, OPL) , 744 CBl —Hia01E o T, ML
PR 58 A O, $ s MR Y CBL 191G Y
ARIER A TR A &7, sidb R et e,

Al ~ A4 Bl ~B4: 53] A A A s RAL R B %, 95 % AR
AL B1ALR 49 CB1 & ik ;A2 B2 DAPI 3 A% 7= 0 JL4% 49
WHa %R EHM;A3 B3 B 7T CBl 2R EAL M AP 2 7T
LRk e 0L A4 BA K —H UG 69 TA T GCL:
Ab 23 m & INL: R 4% &, ONL; 945 &

E1 KBREZEEANNFRIRERFRIX

2.2 WIN55212-2 3t A/ RAb 2
84 2 4] PE R 42

TS0 G N L R Y 43 R S5 A R S R . D 2A
R AR BRI A5 T H AR I A Eﬁ~/\7f$ ZRTE
M. FRATIESE 100 wmol/L GABA S H I (Tgaps ) o
5 E RIRR Z )7 WIN55212-2 5 ok [/ B 95 &
WBh AN B J(WIN 55212-2 + SR141716A ) {1 i
TR S GABA B T8 (K 2B.C) . Kb T A
F/N R b %QEHH@J:E’J GABA i R )G, T kB
NFEY GABA HLIIR B ik W i [a] B F B it [R) 35
BEMEZER(P<0.05, K 3), IO, RIKEKZIKM K
i) WIN55212-2 X AFIEU GABA HL i #5441 il
YEF ., 7E9E 2 pmol/L WIN55212-2 J5, GABA Hi i
B NFI/INERUIE 5 ) HE 2 FR 00 0 3 389 I 35 /N (P <
0.05) , H KR ZE Z I AEBU A T LB Z B (B 4) .
X F A WIN55212-2 BEArSHEM ] GABA HL .

tm e, GABA ¥ 4

lgan

I

I ls

50 pA

80 pA

|
YRR +WIN55212-2  WIN55212-2
+SR141716A

AR T AR BRI 09 AT 2 a4 G AT R R e
w5 e A k@i TR M ;B .Co B A EAF D R
W AN 22 % 2 e £ 42 F 89 100 wmol/L GABA % 544 4t
Mk, 9 H 2 pmol/L WIN 552122 48 /A F # Iy, , ¥4
B B B F 2 umol/L WIN 552122 + 4 umol/L
SR141716A 45 A T #9 GABA 3%, 44 & /& % — 60 mV
B2 WIN55212-2 % A F/)s BB A0 ) B 40 22 5 4 B GABA

R R A9 ) 11

20 FRATXT GABA HL IR 1) 31 g 2 BV ik A Bsf 1] il
T RER R T AT, RS A AN A () =
Axexp[-(t-k) /7] +y,, A NHIRIEE, y, AAME{E,
T NG I B R, RN BAE BOR R, SRt A
7N, 6 /INERT S, WINSS212-2 38016 KRR &= 52 4K S5
GABA HLIRI W 8 J1 27 3 T B2 (n =6, P >
0.05) 5 H /& FR AT & 3L AE WL I JE At 224 4 L I,
WIN55212-2 7E98/]y GABA HL 3 i B B[R], 38 i 35 24
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8T GABA WY NHE . GABA HL A I (] 4
IEH X IRAA R IER (n =4, P <0.05) , HUFL AR
[ A IE 3 A B B 4% (n =4, P <0.05, /4 4) .
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3 it
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P KA AT PR R T W T g AR
REE e [v) Rf AT KRR 3 B2 MR I 381 R E
CNS w1 TS H 45 TR B[R], 7640 19 it
AR TEATISRAR B AT BR o A BIFE R BI PA JRE RORR R
CB1 Z2 VAR HT LAX R0 7= e S F T FE0

AR SR % 3, CB1 32 AR B8l 300 T LAk 2D i 451
Y ) X4 A A E R TR VR, G2 oh v IR e 33 AR 1Y
P25 0B B T RIS KRR 2 TE P2 AN
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I, FRATIFRE T B AR A X KRR B9 D e 32 18 S X 7
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P v R B 2 B A A E A B
KRR Z X GABA B 09 8 il A FF3AT T K
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PERY GABA, Jir LI WL 42 3 i1 KRR R X0 #ft 48 75 46 i
GABA FL 7t i 2 1 410 1 4 AN R 68 S 3 o 28 i i 417
il , B S Al i i oA 22 A ML i) CBL Az AR B30 I, &
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3 2 AR /IS BRI e 2215 20 L 1) GABA H
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