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The role of y-aminobutyric acid in tumor immunity
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Abstract: y-Aminobutyric acid (GABA) is a crucial inhibitory neurotransmitter found in various cells in the
human body. While the GABAergic system is typically associated with the nervous system, recent research has
revealed that immune cells and tumor cells also express components of this system. In the tumor microenvironment
(TME), GABA is secreted to act extracellularly on other cells. GABA is metabolized via the GABA shunt and is
involved in the tricarboxylic acid (TCA) cycle by generating succinate, which can provide energy for tumor cells.
Activation of GABA receptors (GABARS) is a major pathway through which GABA participates in the regulation
of antitumor immune responses. The activation of GABA type A receptors (GABA,Rs) can inhibit the activation
and proliferation of T cells, elicit anti-inflammatory macrophages, and promote tumor cell growth and migration,
while activation of GABA type B receptors (GABA Rs) is generally considered to inhibit cancer cell migration and
induce cancer cell apoptosis. In general, receptor activation inhibits immune cells, but the effect on tumor cells
varies. Additionally, the downregulation of the expression levels of GABA transporters (GATs) is involved in
tumor progression. Although antagonists of GABA metabolism and drugs that act on GABA receptors are
considered therapeutic drugs for tumors, there have been few clinical studies conducted on them.
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2R M, 98 4 3R B (tumor microenvironment,
TME) it 7 40, 45 5. 2 20 W 2 T B bk L2 40 0 Jif R AH 5%
FL I 41 B (tumor associated macrophages, TAMs) #f 58
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£ GABRP (gamma-aminobutyric acid type A receptor
pi subunit) il § I 2 GABRD (gamma-aminobutyric
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4%\ Bf (succinate semialdehyde dehydrogenase, SSADH)
¥ GABA AR5 TCA IR R AR, tb Ak, T
4% (aldehyde dehydrogenase, ALDH) % 2 5 GABA
AR L A

HARRACH I R an 18 1 pes, FE 405t o, 23 2R
A Rk e A8 43 &k I 16 2 (glutaminase 2, GLS2) Fll
BB N A W (glutamine synthetase, GS) HIf#E 4L T
YERFF- . 4 ML 5T Y GAD fE 4 2 2R i R A= ik
GABA. 1 GABA #E N2k KL AL 5T, 7 GABA-T
AL 5 a-Fil 1%~ (a-ketoglutaric acid, a-KG) &
R N, A R BEFA TR 2 8 (succinic semialdehyde,
SSA) MR R . SSA 7E SSADH 14k Ak i & A Ak
BRIAMR, 5 TCATEIN, I 5 LR S AL B R A0 AR K
AT LN o-KG, A RBE R, 25
GABA & ™.
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Figure 1 GABA synthesis and metabolism in cells. Glutamate produces GABA under the catalysis of GAD. GABA enters mitochondria

and produces succinate through GABA shunt, which participates in TCA cycle and is coupled with oxidative phosphorylation. GABA:
y-Aminobutyric acid; GS: Glutamine synthetase; GLS2: Glutaminase 2; GAD: Glutamate decarboxylase; GABA-T: GABA-transaminase;

SSA: Succinic semialdehyde; SSADH: Succinate semialdehyde dehydrogenase; TCA: Tricarboxylic-acid; a-KG: a-Ketoglutaric acid; CI:

Complex [; CII: Complex II; CIII: Complex III; CIV: Complex IV
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4.1.1 GABA,RsHUHGE

GABA,Rs 5% RGN K E 5 I REH VIAH K .
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5] 1 JE I B A2 4 B P NF-,eB 38 B35 Ak, [ Bt 3000 4]
BB IR BIE AT IR, iR 4 P B B A SRV 1)
GABA v /£ H T Il (1) CD8" T 41 i ) GABA Rs, F
AN EE TP TR, HTEETN
i T 240 i A 1) OC B 2D B, TRk GABA 1] T 24 g
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P35 52 I T R 1) 22 4 B b, TR M idad Wos
GABA ,Rs 7] LL38 ir Th17 20 fa (19 550 5 5 ek 2D Treg 41 /i
(5L, W s AR 22 FOE RS Y. (R, —SEAfF
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Figure 2 GABA and GABAR agonist propofol inhibit the

proliferation, activation and differentiation of T cells by activating
GABA Rs. The deficiency of GAT-2 also plays a role in inhibiting
T cell function. GABA,R: GABA, receptor; NF- xB: Nuclear
factor kappa-B; GAT: GABA transporter; mTOR: Mechanistic

target of rapamycin
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FEE T TME H ) T 4188 .
4112 FIEEEMEAINE GABA,Rs 1HUIE X
506 200 P o 4% 4E T 61 3 BT . GABA 38 I 0%
W 40 B b ) GABA,Rs, 1 IL-10 A1 48 1k ik R 1k
(oxidative phosphorylation, OXPHOS) #H 3% & 1 1) %
ik, (i 5 W T 1 T 8 3R B A R IR, AT
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Y A RS B TR TL-10, 7 48 8 2% R 44 R I AR Y, 3E—
A A b R 2H 2R R I R R A PR T B R R T AL
IL-10 #0117 CD8" T 4 i 1) % 493 Dy i, AT BELAS 1 47t
it 96 B 92 Js 2

Bk B A0 M 2 4, B0 GABA,Rs 1 AE F 68
WA ARG L Al 0 S350 52 400 0 G0 DCs 58 PR AR 4 AR i, 1) L
77 A J8RE 4 L IR T TL-6/IL-18 1A A FH, 326 17 410 1) 4 %8
S 60 7 AR 9E IR LR R 15

GABA 4% B 41 f i /E Fl B 5 324k IR T
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Figure 3 GABA activates GABA,Rs to promote the infiltration
and transformation into anti-inflammatory phenotypes of
macrophages. The deficiency of GAT-2 causes the upregulation of
GAT-4, which regulates the transcription of macrophages. All will
inhibit immune function. SAM: S-Adenosylmethionine; IL:
Interleukin; OXPHOS: Oxidative phosphorylation; KCNN4:

Potassium calcium-activated channel subfamily N member 4
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PN Uit A NF-«B 38 2% (10% . 2%, B S CXCLS
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TAMs A 1 1l 7088 G 2 52 2, AN T 2 3 2 6 9 i
Jige i 5 A Mg (R R R SR IR 9 GABA Rs B3]
I, WA G B2 S 5 5 I O A, AR 4L AN
R 2% AP T 400 1) R i ) I A
4.1.13 FEMBMEAEFEAIGE GABA,Rs 1
TR PR A R Y A T A 4 TR . T A — A
GABA Rs (380 7 . 8L 0% 22 4k, 6] LR
TRIM21 (tripartite motif-containing protein 21) ] &1k,
Hn Sre EEE MK IL . Sre A SR A K, RS
8 o2 48 2 b TR 200 I F) 86 PR, O N BR A P 2 i
HIEERE kA, 5244 B B0 Re i@ ik EGFR (epidermal
growth factor receptor) 15 5 38 I {i 1 Hi 41 Jit Jee 41 i 1)
A BE B AT A0 Hep G2 1) 38 B8 3 1
GABA ,Rs AN [R5 23K b1 76 {2 1 i e 1 5

o
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Figure 4 GABA and GABAR agonist propofol regulate the

proliferation, migration and apoptosis of tumor cells by activating
GABA,Rs and GABARs on them. GABA,R: GABA, receptor;
GSK-34: Glycogen synthase kinase 3 beta; YAP1: Yes-associated
protein 1; EMT: Epithelial-mesenchymal transition; JNK: C-Jun
N-terminal kinase; TRIM21: Tripartite motif-containing protein
21; EGFR: Epidermal growth factor receptor; ERKI1/2:

Extracellular regulated protein kinase 1/2

RS RS /E A o 3205 iR A S0 32 AT 1 A b
Je br B T 0 IR R R R AR DL, B D IR VR 9T R
BETBITE .

1 GABAA3 1 K 4 15 1Y) GABA,Rs (1] o-3 W 5E 5%
ik BB KA R RS 2 2R AR R EEA
Akto 1% 7 TR 1 e 20 PR 1 3G B R B2 R R
FERPY,

ILAEK, & GABRP ] GABA,Rs 5 iR ) 5% &
Wk R % £ . GABRP 25 1 37 i 98 1) e 928 ok 36
¥, 2552 KR M. ERKI1/2 (extracellular
regulated protein kinase 1/2) #& 22 2 Ji 3if 1k &% (1 L
(mitogen-activated protein kinase, MAPK) 5 jif& ) il i1,
1E GABRP 2 5 [f {12 i3k i g % 7% vp R #E 4 ™. 7E 7L
Ji 6 40 JfL 7B, GABRP it ERK1/2 5 5l i, 2 51
25 24 60 3% 5 o3 A, AR 3 e 4 A 00 ST S, 7E O S
41 il 7, GABRP J&8 311 CpG iz s (A 1 34k Bl T
GABRP [1J3R15, GABRP 17 T MAPK/ERK Jff i, 3 5if:
B G IR B, 7E BRI T, GABRP [ LS
ERK 1/2 18 1, {2 ik 48 i J& 1 55 11 D1 (cyclin D1, Cend1)
[ L"), Cendl i@ i Cendl CDK4 (cyclin-dependent
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kinase 4)-paxillin-Racl (ras-related C3 botulinum toxin
substrate 1) Fl i 7 21 i 1¥) 26 B 58 /7, AT 4 2 48 g i
e A HE

GABRD £ 4 H e i %k L, vl Re 2 5 5
JggE A . fEARAN SRS T, i R IA 1) GABRD A {2 i
SiE R A AL R . 2RSS T MR R
K it #2, Al G855 EMT (epithelial-mesenchymal transi-
tion). Ifil & A= Bk « Hedgehog {5 5 i I . KRAS (Kirsten
rat sarcoma viral oncogene homologue) 15 5 i # DL &
Wnt-g-3E 8 FE S AA M., fEHE T, mEik
) GABRD 5 63 2 i 384 5 3T 7 38 5 Je A R s AH
K, RNA 454 & 1 Noval (neuro-oncological ventral
antigen 1) 14 & I nl G i8I {2 12 GABA R 2 W7 HE 1)
Rk, REBUEAER,
4.1.1.4 FENKERMBLEEMMATIE GABA
FEAR FM R 8 10 i) Jk e 2 AR HU) NK 4 i 0 20 i 25 A
JitRSORE, B R I 2RE S A2 i3 DCs 3T % AR H .
GABA 138 1 i 3h 50 A% 2 Wk 40 i E 1¥) GABA,Rs $2 5
Hag gk, i ik 2r 4 s AL 4%

R R 2, L BRI 7t 7 A GABA JF %2
GABA Vil 25 1) 48 B 251 4t 33 A= U % 1) NK 48 i A F
WA Wk 40 B, GABA W 4% NK 4H i A1 5 A% 7 W 40 i 5
i 96 G 3% 1) 26 AT AR A B AT
4.1.1.5 GABA,R#%XZEH (GABA ,R-associated pro-
tein, GABARAP) GABARAP fl GABARAPL2 7&
X4 R G4 5 5 GABA, R 130 FE [ 41 g i ¥ 5% 32,
IFREMERRE AR, FETA AU A, GABARAP
FEIk FEAIC, 1X AT BE 2 0% AkmTOR (mechanistic target
of rapamycin) i % J£ {2 4t EMT, M1 e i3t 41 i %% 2 fn
222,

F AT, 175 2 B AT 7T IE W] GABARAP 2 75 th 7£ 4
S 240 v S B R E RIS 2 AR AR A . i X AR
Wl SEAFEALE, B AT e 22 A iR 2 24 GABARs 1) F i
AR SZ A0S 5 BRI 2 I e A FH AR B8 iR T 3 E .
4.1.2 GABA,RsBUHE

GABARs 71 Z F N I 41 g R HpRiA B, Hd
GABA R TEG M R L 2h )R8 B3 T oAb 4
2l AN[ET GABA Rs U W Fo 5 40 i 0 ik 96 400 it
B, HRrEr 5 GABARs FIAF 78 E Z AL o T i
M. CAFFEIER, GABARs 3) 7 LS IS Re 71
/I B A A ) Th17 20 B = 2R B9, (5 H AT i e 7t
ilE B GABA Rs 132l BE 15 U 15 A\ A4 G % 40 g DL 4%
PUMIE Dife . GABARs [T B8 % 18 3k 1 4 Jih 983 4
PP BE o A SR R AR, (X — R IR A — 3
I AR 3 B AT ) i T8 A Jee, LRk e B 4 i 1 = AR

Zz[llg] 4}5}?%[5,55,56]0
4121 L EXEALREMBEK p-ENE
F—MEENSEES, & Wnt{5 58580 — 14
ST, P DA SR — o 2 S DR SR 1 4 ik R 1 Rk B
GABA 18 i 1E H T & 48 2 I 1Y) GABARs >k 11 il
GSK-3 (glycogen synthase kinase 3 beta) /1 3 [ i /R
AN B Bl R B i p-3ZE A0 B B AR D, BT A il 83 4
Jirh p-3ZE B0 B 00 Hi S, gk TR R R R () 2R A
FHES MR A& . A, p-IE I A RR A 4 )
CCL4 M1 CCL5 [ &k, AT 4 1 & A1 55 5 T 40 Jig A0
DC 40l ik N TME B DI BE, X AR 1 e BE M AL, I (2 it
g A BT
4122 FSMEBHEMAT GABARs I\ NXTiE
SRR AN T Rl . GABARs & —F G & A8
e 2k, p-i# i & (B-arrestins) /& GPCR (G protein-
coupled receptors) B — i 15t . 7540 i JE A0 4H
B T- 2 3L F2 A, INK (c-Jun N-terminal kinase) 18 4
7 MAPK {5 58 BE K 2270 3. GABA REWSHS p-32 filf
F 55 P GABA Rs AL, 5] INKs 0%, ik — 4
B c-Jun. X 2R E L T2 8 A Bax (Bel-2-associated
X protein) LI T8 [ Bel-2 AT LLAE, FH U182 K
2T (caspase) Hif 1A, 5 FC¥ys, 51 A8 17 8% 11 T 4 1Bk
SR, AT 51 2 e 248 i R T2
4.1.23 HHIEMEMERFEBIEE GABARs Kk
(%) _F G R T 40 ) ek e 4 i ) 3% % . GPCR-Hippo i@
% A2 S RE 43 B A1 VA T 1) B R RR, 1T EMT WU 2 8 48
MR OB RR . RS B s BE 4, GABA R
FRIE T, S8 Hippo/YAP1 (Yes-associated protein) {5
O A OE, #E R T EMT AH OB AR, 2
VAR Y. SR I, GABARs ¥
i 7] 3 i Raf/MEK (MAP kinase kinase)/ERK i 1% 2
% Al CREB (cAMP-response element binding protein)
At P S DR B i (RO AT ), X i R 4T B 1 B A 4 A £
YERBY,
42 GATHZ

GAT-2 & —F GABA iz | H, | iz Rk Tk
G 9% A . Th 20 B A0 B 48 f o, 78 i g8 Sy bk o
HEMEMH . YERAH T GAT-2 FIRE N R, GAT-4
I K B, GAT-4 N F R iz, FF it #f =2
Bil/S-JIR F H i B2 (S-adenosylmethionine, SAM)/{X i
MR AR R AT, FE Mt SAM AR Jy W A4k, AT 38 5 1
Ja B X R AL, BRAR T 3 s R Kid3 B 3Rk .
I 24 AR 28 5k 40 i 20 8 1) TL-18, 38 9 15 Wk 4 Jif
OXPHOS #H ¢ 5 [A] (1) 2 32, #1115 Wk 48 i 1) ML 28 Al
A, R, GAT-2 [ Bk = 45 400 1) e e g 2 S 7, G
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VEF R W 3 firow

T 40 2 [FJAE 08 GAT-2, Bt = GAT-2 7T DLl i i #
AR I F2 2 3 CDA™ T 40 i 1 404615, A0 m) 3@ i s
GABA-mTOR {5 ‘5 1% 5 {2 #t Th17 40 g 7 14, )
GABA iz fil GABA 3 ), SR, X — i F2 M R AE
AT A BESE . HUE R DABS T 40 i fl Rk
GAT-1, 1ff GAT-1 U GEFIH] T 40 S (135 A0 & AT 14
P S, FUAE 7 R B, GAT-3 B mRNA X A7 75 T
N IR K R AR R8BS 1050/ BRP ' U R T GAT-3 (1 3R
T X BN N SR A R 2 48T R R BE R IE GAT-3.
H 1T, GAT-1 #1 GAT-3 7 Jit 88 & f& i i 1 FAT oK B 4,
BB
43 GABASS5MEMEREEEH

e 20 L B 08 il A7 2 L AR =, T BCAR W i A
27, UA4% Ja 3G BT T B i . GABA & iR 41 3%
HARR I 85 47 2 , AU A7 2 A AEAE T i 2 2B
Yo 1 F BT, R MR R TR Y, GABA AT LLE i
GABA-T I SSADH ¥ ff 14 AF sRBRHAER, S e 72 41 S 1)
TCA TG 12 it fe &, B I\ v B {2 3k 28 Jid )5 I8 11 3
B . 418 GABA-T #1772 O MG BRI, GABA 2 3
B 2509 R L T e R A I e A B v B SR A
GABA-T, M\ KW i 28 58 1 R it GABA I35 53 i
BEHIER, i1 GABA 324245 it NADH, M 1 35 75 1% 4
3 o B M BE A R, GABA-T 3Rk [ #f 1
Bt R, GABA-T W] 68 & ¥6 97 2 Fi i 988 (1) 98 1E
A

BRI A K EE, R4
M a-KGZ 5 TCATEIN . BRABIT /& 1EIE Y E
FRIAT WA, 25 FA R A mTORC1 5 545 5 7%
WOl . GABAFR T 25 TCATEM AN, BT ITES
S AR W AN S5 R 1 1 LR, i GABA g AR
ATP, #1ill AMPK (AMP-activated protein kinase), M T
7E 75 B AR 22 T 58 4 0 mTORC1, 5 2 A2 Z R AL T,
A2 e T2 A4 B ) S R
4.4 BREHEEFEIR

GABA A 2 5 Mg 1) & J AV ¥, i 76 3 Ath e
Ji9RE 51 2 (7 b R FEAE L, L@ R A 4 R
Zi A 1iE (paraneoplastic neurologic syndrome, PNS). —
U f 225 2R GUIRIR IR R AR AN A IR R J e 200 it B e 12 28
SR, 1A T MR 4 R GABARs R IA, 1%
ARG R IR AR A, 1A R AR 1) R A R T A
ML BTE . M 2L 4 R IE GABARs, SHiikeE A4
51 2 PNSs, ix — JiE IR I8 5 B KON B B G 1 2
GADG6S FUR 177 At 51BN L5 S RS A % 1E
FH GABA R FL A4 51 2 1 i 48 71, 50% 1 28 25 A 98 £ i

IR, FEAEAE/INGH B it A R LU
5 GABAMXATHY
51 GABAKFEm

R Dy I 923 4 JR 1) 3% B0 1 % 47 22, GABA 1] A Ji8g
iR ptae . Rk, B GABA R AT B8 A MR DL
T AR H 1 B . GABA & /81 GABA S # 7 1)
i, 2 GADGABA-T, #§ 7] LL{E 9 4L 1) GABA X1 1
. AWK I, GAD #17) 3-MPA (3-mercap-
topicolinic acid) 1 2-OH-saclofen AJ DL i #1#] GABA
FR) - 5 A1 1) T fiek 983 0 6 922 48 i 1) Th g . 5 PD-1
(programed cell death protein-1) J5J7 254 & H, X £L40
il 700 AT DL 3 B R T R, L HE M T GADI FETE
F1 ICB (immune checkpoint blockade) Pt 4 ) Bk 98 ¥
S0 MR E A RE R BB R S AL A B Ok 2
GABA-T [ #7717, FCAE g 6 97 o 46 B A A ik
— WA
52 1EAT GABARsHZ1)

S GABARS [ 30 R 4 2 20 a2 44 3 I e 40
HIAE A, HAEA B s R e A ER ZIE BT A . PRt
£ GABARSs B 25948 FH A AN Be — Mk ifi i, 75 22
B oo e MR R R B R A, R I % B B R S R R
M2 . H T, GABARSs F) 5 BRI 3 80
BAEAER MR I IT R -

5.2.1 GABA,Rs#EHIF

PE R NAR N EE I Z 58 7, GABA 5 2 Floks ##
YRR K AR EE K. HUTCH 2 P 2 1) Xt
GABA,Rs 1254 . Hrr, far f 4t FHs (bicuculline) &
— P SRR AR P, BEBE TS BT GABA 52 KM E &,
T 5 20 B - 3B TE ) T N ) A28 . 1% 24 0k N it i
e 200 L S N R A TR 4 e S LA R A AT
JUE FCHLH] v A B, {2 GABA,Rs 15 HAE FH 7T
ez —.

ENBj &3 % (picrotoxin) 7E 20 tH: 22 60 EAC# K I
N GABA % & B9 #5 bt A . % % g 8 @ T 1S B
GABA R #1117 #1) Ji 9 240 Mo 1) A4E K. Gabazine 7K
¥ Bk W 3L Bk BF (salicylidene salicylhydrazide, SCS).
RUS5135 %5 341F  GABA Rs {3 Hi 7, t H A A1)
PR TP

R R E R RIS A B R ) B R 1)
A, MBS SR AU T VA AT PD-1 YR YT IRUR . X ¥
& GRS SRR AT R B g 2534t 7 2509,
5.2.2 GABARs HzFIF$EHF

E & 55 (baclofen) /& — it GABARs 1) ¥ 21 7l
BHETR I, EEZF AT LA R 28 48 i X TNF-a Al
IL-18 R B G055 48 FH AT B OK B B 9 1 Kk
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Jo3 A5 B M e 0B VERR B, O EL R S0 R R
S NI e 4 B R R o, LA RS LIRE S S
) A4 L ) %, B B g v

51 4h, GABARs 5 B A 75 g 1697 B R 45
fEH s GABA,Rs #5575 GCP RE % 11 il 49 1A 988 401
R B, FEE 38 0 pS3 B9 /K ST 51 S 40 A 1 REL R
B H0 A
5.2.3 GABAR T £k

% P GABARSs MV 5= 1] 1 2 1k 78 I8 48 g b 2R
HH B S AR PR A F A L, ELAE AR % e 4 e
WA B TR S o X v 3R A g L2
ZUR IR AR R AR, PR T R e e O b Ak mT e LA R
U 1R )

£ NI B s 4l B 4P, GABRD 5 R A, #E )
GABRD [1) %5 5 1 BT & O 8 UE 52 2 AT — 2 10 300 21
Ho PR LS /N TR R 29 B A A, DAk
B i B IR T AR,

6 RESRE

GABA 72 A A 3= B 400 ) 2 b 20 338 Jo P B 22 () 4R
W=, S R R R R 5 S T R R T2 R
o RAT S, GABA XS MR RIL VR #ER . o,
/5 GABA i 3F i % & J& 1 3 22 %% /K /& GABA,Rs.
GABA Rs [F107 B8 B 32 (2 32F Mg i A KR 6 82, I Re
3 BT B R G928 S NE, A2 R E T R AR R R . T
GABARs [F1E BRI A, DA AR H G — 1
S,

GABARs {E N GABA £ 5 i & J& ¥ 8 22— ¥F,
O TP R — R 514X GABARS [ G259, 15 H Rl
IAESH M AN Zh ) S 56 2 T N A, 5 B sl st bt
SZAA DAIE B CAE R it R (R VR o 25 W 1) fie 8 40
2 GABARs 1] GEJ-ANHLAR ) [K GABARSs 7E #1241
GU Tz o A, I HL B0 S 1 5 AN B — R 0
JigRa (1 (R s A o R R VA PR AR 22 3 Ld ik of i o
B 1) 245 ) BV T DLJRE G ) FR AR 4 R G AN R B

GABA R8 7 4t 2 B 53 75 g 21 23 3Rk 7K ~F- 1)
BN T KB I 25 TR B AT e el iR
F 3k 1) GABARSs 5 52 W FE (11 04 14 FF R g 96 97
POt TR AR, MR E MR TR I T R K GATs 7T RE R
% 38 3 mRNA 254 [ HF A 13 2 4%b 78 DA B0 AR 33
IR FEIAEF -

GABA X 2 Pl 532 4l o &0 & 75 7 # i AE L, 1X 32
Bt i 3 GABARs U ™ AR B . BARTT RIS
GABARSs [P 370 1983 259047 I A 5 6, {H B AR A% |
/> GABA A7 A A R T 19 52 5l 38 o 47 i 989 6 78
WS AE R 4L 23R, GAD ik i 4 S T, B 1)

GABA R 18 259 X VF 4 R FE S A H

H A1, % T GABA 7E M8 & Je i IfE A A7 1E 2
A 0] BB R fi# . 1 GAT-1. GAT-3 1 GABARAP J2& 75 %}
Jit I8 A 52, GABARs [0S X 5 8 4 i A (T 1E F -
X T GABA FIHF 5t K 2 A R 2 4 &R, W5 )%
41 AR SR 41 P R UM R AR, X T GABA TE TME
W ELARAE AT R T 2 o DRI, JK 4 e T B — 5
IR L -

B & TTBK: 77 B 01 57 76 B SRA BORHI BB K O F R S
8L EAS 5 ORI BB S SR B G 77 B R AR
LRI, BB SRS

RS AT 1 22975 W AR G 2l b 5%
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