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The effect of GABA on blood pressure: a systematic review and meta-analysis
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Abstract: Hypertension is a prevalent disorder in Japan. Several studies have reported that gamma-
aminobutyric acid (GABA) has an anti-hypertensive effect. We performed a systematic review and
meta-analysis to assess the effect of GABA supplementation on normal, high-normal, and grade (stage)
1 hypertension blood pressure. Medline (PubMed), Cochrane Library, and Japan Centra Revuo Medicina
were searched to identify randomized controlled trials published from inception to August 2019 in
English and Japanese. Ten eligible publications were identified and included if they investigated the
effects of GABA supplementation on systolic (SBP) and diastolic (DBP) blood pressure. GABA
decreased blood pressure in normal, high-normal, and grade 1 hypertension blood pressure participants
(SBP -6.63 mmHg, 95% confidence interval (CI) -9.62 to -3.64; DBP -4.41, 95%CI -5.89 to -2.93). In
the subgroup analysis, GABA decreased blood pressure in both high-normal blood pressure participants
(SBP -8.85 mmHg, 95% CI -12.35 to -5.35; DBP -4.88, 95%CI -6.90 to -2.86) and grade 1 hypertension
blood pressure participants (SBP -7.88 mmHg, 95% CI -11.76 to -3.99; DBP -4.83, 95% CI -7.24 to -
2.42). However, GABA did not decrease blood pressure in normal blood pressure participants. Therefore,
GABA decreased high blood pressure in high-normal and grade 1 hypertension blood pressure and

maintained normal blood pressure.
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<PubMed 58>
#1 "gamma-aminobutyric acid"[MeSH Terms] OR
GABA [Text Word]

#2 #1 AND ("blood pressure"[MeSH Terms] OR
"blood pressure determination"[MeSH Terms] OR
"arterial pressure"[MeSH Terms] OR blood pressure
[Text Word])

#3 #2 AND ("humans"[MeSH Terms] OR human
[Text Word])

#4 #3 AND ("clinical trial"[Publication Type] OR
"clinical trials as topic"[MeSH Terms] OR "clinical
trial "[All Fields])

#5 #4 AND (oral OR eating OR ingestion OR intake
OR diet OR meal OR prandial OR food OR
supplement OR  capsule OR dietary OR
supplementation OR consumption)

< The Cochrane Library #5Z= >

#1 "gamma-aminobutyric acid" OR GABA

#2 #1 AND ("blood pressure" OR hypertension)
#3 #2 AND ("clinical trial" OR "controlled clinical
trial OR "randomized controlled trial" OR "placebo-
controlled")

#4 #3 AND (oral OR eating OR ingestion OR intake
OR diet OR meal OR prandial OR food OR
OR OR dietary OR

supplement capsule



supplementation OR consumption)
#5 #4 AND (adult NOT patient NOT pregnant NOT
infant)
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/AL))
#3 #2 and (("FEIR
(PT=J 3 X))
BRI TE DS T A R
EBIBFZE D SA T A Y A7 1%, BIRAALT A
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BETERNWI ENDLREMELZE L, LEYDHR
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TV REITH T

PRFER"/TH or "clinical trial"/AL) and

R - BE
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LeiofRO—2E LT T |HRDSIH
BET2AREMDR & 5. BEER L) 2BHiOK
STV =0 T oA T UV ROMENC K D
MmEBETIERAND D Z &R HE S TG 202D,
[FRRIC, BRERC S MERE TIERR® 5 2 L 3@
ERTNDH2M, LER-T, 2h 5230k TiE
MEEERAZAET DL SNDRANT T BRICE
iﬂf%@,:ﬂ%@ﬁ%?ﬁﬁwAmiém
JEBE T O - SR A BTN D728, AT
LD LA ARE &R RBED M1 E S ZE D3N &
KRV BEIENENPNEL ool 2 EBRHEHI SN
5. —77, GABA OREERRIZHONTIE, KEHE
B&ETHD 123mg ORI L > TH, XML
Hi L CAERMEDRTRRD b2 &
519, GABA OFEEERIL GABA % 12.3 mg/H
BRIz THLNDIEEX LN,

WIZ, 2D 10 LE KL LTAZTF I &
AEATHo7 (K1), ZTOREE, 1 B 40mg (F
JE 20 ; 12.3~120mg) ® GABA % #J 12 i [H#E

Experimental Control Mean Difference

COE S

(2020)

BT 22X VMERETT LI EDRIN
7z (SBP :-6.63 [95%{E#E X (CD) :-9.62, -3.64]
P<0.0001, DBP : -4.41 [95%CI : -5.89, -2.93]
P<0.00001). F 7z, funnelplot (X 14) @ BH
BEIZBWTIERHRENRD SN hofzZ &
SR ASA 7 AR EHWFLZ, L, 2o
fRHTCIL SBP IZRBWCTHIZERM o BE M () 28
79% TR & 72 BB M, DBP Tl 55% & HEED
FUEMESH O LHWT L. RFIC SBP 2BV TR
M) T do o T2 IEF MEH 2 AW ifgE 1928 BE
MEEDTNDL LR X TOT, EWMEE%
BRDN TR 21772 o 7203, PAEIE 69% & #5710
ErizE EEot.

B & LT GABA DI JE R T 1E A A3
FFINDDIFEICE 020~ & RS & if =
%i?k%i%ﬂétb,%ﬂ%ﬂE%ﬁﬁME
F (S & 1ESLEE (6 W) [T\ TEH
fRfr a1T o7 (X2, 3). %@%ﬁ%, SxtBEE

Mt L7t R &[RRI, IE W e = # o A 2 5t

Mean Difference

Study or Subgroup Mean _ SD Total Mean _ SD Total Weight IV, Random, 95% ClI 1V, Random, 95% CI
Fukuwatari 2004 2 -124 607 20 19 965 20  9.0% -14.30[-19.30, -9.30] —
Fukuwatari 2004 3 -193 998 20 -83 1068 20  7.7% -11.00 [-17.41, -4.59]
Goto 2006 1 -36 8 14 -8 625 12 85% 4.40 [-1.08, 9.88] T
Kajimoto 2003 2+3 -8.8 875 43 -11 1123 43 9.6% -7.70[-11.96, -3.44] —_—
Kajimoto 2004 2+3 -9.5 9.75 45 -2.6 9.65 43  9.8% -6.90[-10.95, -2.85] _—
Nakagawa 2007-12+3  -12.5 10.43 40 -5.5 9.85 40  9.5% -7.00[-11.45, -2.55] _— %
Nakagawa 2007-2 2+3 -13.9 891 42 -2.6 7.16 41 10.3% -11.30(-14.77,-7.83] —_— <€
Nakagawa 2008 2+3 -11.7 8587 40 -1.2 7.81 41 10.1% -10.50 [-14.14, -6.86] —_— © .
Sugiyama 2008 3 -10.7 875 24 -10.1 7.85 24  92%  -0.60(-5.30, 4.10] —_—
Tanaka 2009 2+3 -76 126 10 -5.5 5 11  6.2% -2.10(-10.45,6.25] —_— T °
Yamakoshi 2006 2+3 -22 98 53 16 99 56 10.1% -3.80[-7.50,-0.10] —
Total (95% CI) 351 351 100.0% -6.63 [-9.62, -3.64] - ¢
Heterogeneity: Tau? = 19.47; Chi? = 47.12, df = 10 (P < 0.00001); I = 79% = = T % sbs - ¥
Test for overall effect: Z = 4.35 (P < 0.0001) Favours [experimental] Favours [control]
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% CI
Fukuwatari 2004 2 -5.4 836 20 3.4 915 20  5.3% -8.80(-14.23,-3.37]
Fukuwatari 2004 3 -5.8 935 20 1.4 857 20  5.1% -7.20(-12.76, -1.64]
Goto 2006 1 04 552 14 15 67 12 64% -1.10[-5.87,3.67) —T
Kajimoto 2003 2+3 -4.3 895 43 -0.2 7.11 43  9.3% -4.10[-7.52, -0.68] I
Kajimoto 2004 2+3 -7.1 6.14 45 -2.6 7.01 43 113% -4.50(-7.26,-1.74] _— o o
Nakagawa 2007-12+3  -9.3 598 40 -5.5 6.31 40 11.5% -3.80([-6.49, -1.11] _— o
Nakagawa 2007-2 2+3  -10.5 7.28 42 -3.5 5.56 41 11.2% -7.00 [-9.78, -4.22] _
Nakagawa 2008 2+3 -8 6.38 40 -1.4 075 41 13.9% -6.60[-8.59, -4.61] —_
Sugiyama 2008 3 -5.5 4.76 24 -4.1 4.4 24 11.8% -1.40(-3.99, 1.19] —T
Tanaka 2009 2+3 -10.6 12.6 10 -7.6 56 11  2.6% -3.00([-11.48,5.48] R E—
Yamakoshi 2006 2+3 -09 67 53 11 7.5 56 11.6% -2.00([-4.67,0.67] —
Total (95% CI) 351 351 100.0% -4.41[-5.89, -2.93] L 2

Heterogeneity: Tau® = 3.10; Chi’ = 21.94, df = 10 (P = 0.02); I = 54%

Test for overall effect: Z = 5.82 (P < 0.00001)

X1 EFIEE, EFESELEERS IO E
ERfTEE) 2L TW5D
R, 7 —2IFFEAIE LTHEZ LT
DOICERIZ T EIMEF B IO E
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Fukuwatari 2004 2 -12.4 6.07 20 1.9 9.65 20 17.5% -14.30[-19.30, -9.30] I —

Nakagawa 2007-1 2 -14 7.31 20 -5.9 7.58 20 18.4% -8.10[-12.72,-3.48] —_—

Nakagawa 2007-2 2 -12 5.25 22 -1.8 4.18 20 23.0% -10.20 [-13.06, -7.34] —

Nakagawa 2008 2 -11.2 6.07 20 -1.5 5.8 20 20.9% -9.70[-13.38, -6.02] -

Yamakoshi 2006 2 0.1 8.6 28 2.5 6.31 28 20.2% -2.40 [-6.35, 1.55] I

Total (95% CI) 110 108 100.0% -8.85[-12.35, -5.35] e

o 2 _ . Chi? = - - 2= + + t t
Heterogeneity: Tau? = 11.73; Chi® = 15.97, df = 4 (P = 0.003); I> = 75% BN RN ) 0 P

Test for overall effect: Z = 4.96 (P < 0.00001)

E I EH >

Experimental Control

Mean Difference

Favours [experimental] Favours [control]

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Fukuwatari 2004 3 -19.3 9.98 20 -8.3 10.68 20 14.3% -11.00 [-17.41, -4.59]

Nakagawa 2007-1 3 -11  9.38 20 -5.2 931 20 15.4% -5.80([-11.59,-0.01]

Nakagawa 2007-23 -15.7 7.69 22 -3.4 5.7 20 18.6% -12.30(-16.37, -8.23]

Nakagawa 2008 3 -12.2 6.5 20 -1 433 21 19.8% -11.20 [-14.60, -7.80]

Sugiyama 2008 3 -10.7 8.75 24 -10.1 7.85 24 17.4% -0.60 [-5.30, 4.10] —

Yamakoshi 2006 3 -4.7 11.72 25 0.8 11.78 28 14.4%

Total (95% CI) 131 133 100.0%

Heterogeneity: Tau? = 16.83; Chi? = 18.89, df = 5 (P = 0.002); I> = 74%
Test for overall effect: Z = 3.97 (P < 0.0001)

X2 EEESELESES DV

-5.50[-11.84, 0.84]

-7.88 [-11.76, -3.99]

——
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Favours [experimental] Favours [control]

1 @M E# 255 & L7z SBP IZH1F % GABA DIfL[ERE F2) 5

<IEW e EHE >
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fukuwatari 2004 2 -5.4 8.36 20 3.4 9.15 20 10.2% -8.80([-14.23,-3.37]
Nakagawa 2007-12 -10.9 4.37 20 -6.8 5.02 20 21.4% -4.10[-7.02,-1.18] —_—
Nakagawa 2007-2 2 -9.4 5.02 22 -3.8 3.18 20 24.2% -5.60[-8.12,-3.08] —
Nakagawa 2008 2 -6.8 5.22 20 -0.6 2.85 20 23.6% -6.20([-8.81,-3.59] —
Yamakoshi 2006 2 0.2 5.6 28 1.6 6.04 28 20.6% -1.40 [-4.45, 1.65] —
Total (95% CI) 110 108 100.0% -4.88 [-6.90, -2.86] 2

P 2 _ . Chi? = - - 12 = 539 + + + +
Heterogeneity: Tau® = 2.74; Chi* = 8.57, df = 4 (P = 0.07); I = 53% 0 10 0 10 20

Test for overall effect: Z = 4.74 (P < 0.00001)

Favours [experimental] Favours [control]

BRI EH >
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fukuwatari 2004 3 -5.8 9.35 20 1.4 8.57 20 11.0% -7.20[-12.76, -1.64]
Nakagawa 2007-1 3 -7.7 5.73 20 -4.2 5.92 20 16.6%  -3.50([-7.11,0.11]
Nakagawa 2007-2 3 -11.5 6.62 22 -3.2 4.81 20 17.1% -8.30[-11.78, -4.82] e
Nakagawa 2008 3 -9.1 6.36 20 -2.1 4.22 21 17.6% -7.00[-10.32, -3.68] -
Sugiyama 2008 3 -5.5 4.76 24 -4.1 4.4 24  20.3% -1.40[-3.99, 1.19] —
Yamakoshi 2006 3 -2.3 6.24 25 0.7 6.3 28 17.4% -3.00 [-6.38, 0.38] I
Total (95% CI) 131 133 100.0% -4.83 [-7.24, -2.42] -

H . 2 . i2 12 + 4 1 1
Heterogeneity: Tau® = 5.72; Chi* = 14.20, df = 5 (P = 0.01); I’ = 65% 0 10 ) ) 20

Test for overall effect: Z = 3.93 (P < 0.0001)

X 3 EIMEEH DV TE

Gl LTERER, BXO EE TS ORE x5 L
Lt%%@wfm%(MBA%ﬁmimeﬁ%
Tahnb Z s (B & E+% ; SBP:

-8.85 [95%CI : -12.35, -5.35] P<0.00001, DBP :
-4.88 [95%CI : -6.90, -2.86] P<0.00001, T J& i
J£# ; SBP:-7.88[95%CI :-11.76, -3.99] P<0.0001,

DBP : -4.83 [95%CI : -7.24,-2.42] P<0.0001).

EFMEZIZBWTIL 2 8 1090 %%5H T
HoT=. 9B 1 0%, ARtk o M EE D EE &
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MRS T2, EHLDOXEICE VT B

Wi B A %5 L L7z DBP |

Favours [experimental] Favours [control]

1T 5 GABA DT T2hHE

JERNRITRD 2o Tz, E iz, RN CrIbr
shENT, EFIMEFRICHT S GABA 2 &5t~
1 DREEN T2 FHRTSCHR 29TH GABA OFFE
PHRITRD Bl oTo. 2LV, GABA L
&, EWMEFROMEIZH LN REEL 527,
B IMTE AR5 2 LR S 7.

I 51T, GABA DIMERE TR &E & Agd o
A & o BEE I DUV T A X BRI 21T 5
7o, BB & 1 & i ORs R 3 %
h%hﬁﬁéhfwé%®ﬁ%ﬁf%ﬁ%ﬁo
7= (X 4). ZOHER, DBP Tk GABA DI [
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