13 15 3
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BhrkES 0148

m&%ﬁﬁﬁ%#&:ﬁﬁéGABAwﬁﬁwﬁ@%

(BEFEHE~Y X% AV &

BRI ZEE ) 115 5% (R () 32 3k R Zo R i AR B S SR A R (L B F9)

Y—7 VBB (GABA) W EERIFIMREENE ThHY, 7V F L BRI R RREER
(GAD; GADG65 & GAD67 D 2BUFE) IZ& o TEAESNS, GABA RlLEE = ha—/LF5
ETEERRHERILTOA TR OV T, AT OBMERSRESN TS, BA
BZ o NOMER T H8EMEIRIZ GABA R ET VEFI=ANDEANRMEE EFIE
. GABA SZERETI=ALDOEANMEL THESEZL, BRRBERMLET Y T
. GABA ABER DI NELFEBIRFEEER DFREL ~ )L CBERTEVE LR B AT Ty NI
BLTETLTWAZE, —F, Fexld<7 R GAD65 EfnF& GAD6T BT OEEEZ R E
L\ bV AY =m0 w0 A2 ANT GAD BIEF70E—& —#iER BbnIC Uiz, 2B
Tid, GADE5 /v T Vb= A% AV TILERRSIEF 123132 GABA DRENT OV THRE
7o,

FRRE A% & FI R LT B THERIE T GADGS BIn TEIEEL 7o~ U A (GAD65 /v
TR R) ZVER LTz, Western blot Yf’@ﬁ@ﬁbfifﬁé‘%\ GAD65 /o7 T 7RI ADINT
i¥ GAD65 & A A3 RHISN 2V Z L EFERBLTC, PCRIEZ AT /2 AU 7 CH AR~y
AL GAD85 /v T NI AD 20 =TI o3 EREFUT OV THUREH £ & D3,
B FSEB ROV THIEL, HBMRF LT, GADSS /v77 Vb D ATIREAR vYAIC
LB T B BB B OSNSBES N, — 77, IS EL IOV TiE, GAD65
IO TIRNTTALBER <Y AETIIEBENRBD bR o, LRROFRID, MEHA
HHFIC1T GAD65 BUI7Z 1T TI72< GAD65 & GADBT DA AEE-5-L T\ B i AR &
ANz, GADET /v 77 U= A %, AERICIVHA BIZZETT 20T, GADETEIET
TR R DDV IO SIRAF B AV TR T 52 T 122V GADET =7 ADIERD
I ETREHEIZ 337D GABA OBEIFBHLICTADICH A ThHhILEELE,

-107-






12
BipE R 0148
i JE 78 & B F BT 5GABADO KR I O fF B

(s FRESTYRE W #E )

BhER 223 - W11 75 T 3 (R i L S 4 R e A AR B2 T JR BT P R AL 550 )

1. WREW

v—73 /BB (GABA) 11, MERICBIAEEAMAMERREENELL THEDE
(rEBO H I N T, B, ER, AU L0%E  EE, B IERLER L MO B
BER RS2 TR LB EE RL TS, $77. GABA X TADARRT Va—/LiF
MHREIIUD LT ABHMRER, RELWHOREDBHERLDBEENRRESNT
W5, GABA AN EEavha—L 35 ETCEE &SR REL TS FEEML, LLTO
W ERHLHERSI TG, BAERSY MO RKE T HERERIC GABAREBT 7=
=2 DEANMESE FESE, GABA TRKTI=ALDEANMLEL THSES, B
SRICEE M ET v Tid. CABA BREBEDI/NEIVBRRBEROBHL NV LE
EEMENBFARS M ERLTETL TS (1, 2),

— %5 . GABA 132V #3 Bl B BR B2 35 (GAD ; GAD65 & GAD6T D 2B FHE) IZE»>TH
RSB, Tk L. <A GADES EiGF& GADET BETFOBELREL, NFrAV==
o= 2% FAWT GAD BEF7/rE—F—HEEZ LML (3, 4, 5) , AR T
L GAD65 /o7 kA% FIWT L E SREI I 38175 GABA DR EFNC SOV TIREE
1To7=, ‘

2. WKL

GAD65 /v 2 77k~ ZADAEBE fEA

R ez 2 R AL B G T EMIET GADSS B FRMEL-~y AREEM
By AR EAT AT LICEVF AT AR (6), KIZ, FATTU AL B AR <
MR LAY B LT XY, GADSS ~TREA Ky A% B, &SI, GAD6S ~T
otk 2 F R KRBT AIECED, GADE5 /v Tk 2E R LI (K1),

11 B 5515 B D GADB5 /v T k= A(-/-) & B ARy Z(+/+)0 AR E L £ &
DIEE tail cuff ECHIELE, $-. B REE &I circular open field (2T A% AtL,
BENIEEEA Y T4 A A=V AT LA TRIELT,
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3. WFFEpLR

3.1 GAD65 /v 7T U< ADEER ‘

GADB5 ~T ARy RE LR THILCIV EENIFORENSS /5 DNA
ZEERI PCR MR FWC. FOF /247 2P ELZ (K2A) . PCR BT TR ESNIZ
{FD4 ) BAT L. Southern YEIZ > Th REREN, GAD6E5 BB FOREES L TNHT LN
RBENT-, £ FRENDF ) ZA T Hb D FDO IOV TH GAD65 Hiffz fv iz
Western E21T-72 (K2B), GAD65 /w777 k<= ATk, GAD65 & BNk Han72m:
ST, E17. GAD65 ~TREA K~ 2D GAD65 B HETFAR Y AD GAD6S EH
BI0 kot H-T, BAL-UUZEWTE GADES /v 7T URT TR THOHZ LD IR
wEhi-,

3.2 GAD65 /v 7T U h~TAD R
'GADB5 s TR (-, By R (+H/ O HBELT— ERE OB B R
T 1.8 EEMLTEY (P < 0.01), BREGHEOHMABDOONZ (K3A), F

. GADB5 /v 7= A(-/-)Tik, BREEZREIENBOONT,

IS5 B M E 2 I B LT= k2 A, GADBS5 w7 77 k= A(=/-) T B AR <7 A(+/+ It
WL CLEEERERDAN., EEEZIRDLN2»No72(1056 £ 4 vs 98 £ 3
mmHg. n=6. P > 0.05) (K3B), ¥z B EL-FE R, GADES /v /T Vh<UA(-/-)T
B R (/DB EFBEAIIRD A, AREIRDONRD-7 (635 £
19 vs 569 + 39 beats/min, n=6. P > 0.05) (K3C),

4. B

I JE SR ETHE 12 35175 GABA DR EIZ AL 5 B BIT, GADES /v I/ T UM A%
VEBL . ILHERA M E L REIC O W TR LT, IHEER & AR IZDVTIE, GADES
Dy TRy AL B ARy 2L TIIE BENBD LI oTz, GADES /I T =Y
2CH EREHEO ML B RESERENBEINIZEND, BREDEOLEERE
- 121X GADG5 2 EL TNBZEAFAGDN _ézmto

GABA & HEER DI NVEI BB KEREE R 7 1L GAD65 7217 T72< GADBT BN FFHET D,
fe-T, MEFEHAFICIT, GADSS B/ TT 1372< GAD65 & GAD67 D F3E &L
BT REMENRE 2 HB, LLARME, GADET /yr7wh=r A, ABZRICKY HAE

T 50T(7). GADST 1B T4 B 5 & f0d 5\ 3 BoD SRR B ISR 5
BaLF 43tV GADET =7 A0 fERLAS fi EFHEME FFIZ 31T D GABA D& EIZ LD
2T ADICE A Thor RSN,

SROFE

IV 5 27 . FE & RHAIC OV T GADBS Jo/ T k< AL BARIw 2L TR BENR
BHENED ST, GADBS /o7 T < 2D T LR B AIZH T, iz, GAD6S /»7
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TUNTIRATIE, BIETHANIBEFTORTARREEINT, T, ZIEFPLEHEER
EHREL-BEO ELEENCOWT, GADES /v 7T Th~ T AL BARI < AL THEKT S
L E7 3T aaF b GADET < T ADERIZ oW TIT, B, EITHTHS,
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The elucidation of the roles of GABA in the control of blood pressure:

analysis using genetically engineered mice

Yuchio Yanagawa
Laboratory of Neurochemistry, National Institute for Physiological Sciences

Summary

y-Aminobutyric acid (GABA) is a major inhibitory neurotransmitter in the central
nervous system. GABA is produced by glutamate decarboxylase (GAD), which has
two isoforms (GAD65 and GAD67) encoded by separate genes. We have determined
the structure of mouse GAD65 and GADG67 genes and analyzed their promoters
using transgenic mice. Several studies have suggested that a GABA deficit in the
caudal hypothalamus of the spontaneously hypersensitive rat contributes to elevated
levels of arterial pressure. To further elucidate the role of GABA in the control of
blood pressure, we have generated mice in which GAD65 was targeted by
homologous recombination. GADG65 proteins were not detected in the brain of
homozygous GAD65 mutants by Western blot analysis.

Systolic blood pressure and heart rate measurements in conscious mice by using tail
cuff method showed an average systolic pressure of 98 + 3 mmHg (n = 6) and 105
* 4 mmHg (n = 6) in wild-type and GAD65 knockout mice, respectively (P > 0.05).
Heart rates averaged 569 & 39 beats/min (n = 6) and 635 £ 19 beats/min (n = 6)
in wild-type and GAD65 knockout mice, respectively (P > 0.05). On the other hand,
locomotor activity in. GAD65 knockout mice was significantly increased relative to
that in wild-type mice. These results suggest that both GAD65 and GAD67 proteins,
but not only GAD65, might be involved in the control of blood pressure. Conditional
GAD67 knockout mice will be useful for elucidating the functional role of GABA in

the control of blood pressure.
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