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Inhibitory Effects of Shiso (Perilla frutescens) Extracts
on an Increase of Blood Glucose Level in Rats

Hideaki Higashino®, Kosho Kinoshita, Takashi Kurita,
Hiroshi Hamada”, Hiroshi Etoh* and Yuzo Hukunaga*

Department of Pharmacoiogy, Kinki University
School of Medicine, 3772, Ohno-Higashi,
Osaka-Sayama, Osaka 589-8511
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Diabetes mellitus is considered to be one of the main life
style diseases. As one of the {reatment methods for post-
prandial hyperglycemia in patients with diabetes, several
a-glucosidase inhibitors that inhibit the absorption of
glucose have been used clinically, with some mild and
severe side effects. We prepared a Shisc (Perilla frutescens)
-extract fraction containing a large quantity {>5% in
weight) of the flavonoid rosmarinic acid. We studied the
effects of this fraction in vitro and in vive, in enzymolog-
ical and physiological experiments, using rats with or
without diabetes mellitus. Resulis indicated two different
hypoglycemic activities, an ¢-giucosidase inhibitor and a
ghucose iransport inhibitor, which are present at safe
levels and which act at the level of the small intestine.
This discovery will facilitate the use of Shiso-extract for
the control of postprandial hyperglycemia in diabetes
meilitus.
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Keywords : Shiso (Perilie frutescens), rosmarinic acid, hypo-
glycemic effects, @-glucosidase inhibitor, glucose
transport
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LT, BEIDEFHEGRESSETH S, WEo—
LLT BE LRIKCFRETABIEONHBETH L a7
L3y F— (BL32120, a-glucosidase) fEHEAHEL
THEE» SO 7 N oBRIART 2 HiErd 39 REN
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BHZATHE, UL, Zhoeda S ha vy —FiRE
FEUMETROMEEEEH L CEROMEE LE2mE
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v} vEEDTERE!L, Ascentis RP-Amide, ¢3pm #9541
PEE 46mm, 15cm EOH 4 (SUPELCO #18) 43
BLAEEEE s ow 7570 — (HPLCY %MW,
SEGEEEE T E PSP N R F S — =357 5%
TR E LT 35°C, Fud 10ml/min TiHEhL, iEiggE L
LTox=) 8 (97%) (T’Ji/ By P s m DT
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YIBBECED 7 Ay RIS LEATREE 16 FokE
9@'1‘@51“—3 EF+2 YY) g, 3w MNBhEKRITkEE Y

— bk EFa-7 15— FESRESRE LTEINL T, £ﬁ
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FLF TP OMEBELAAEO S mi/kg BRIV v FE
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ﬂ%ﬁﬁOﬁl% CREEHRE RS T EREROL T,
Ty Pyt /1@:?{’ G3b fiElEERE T v Vs v
=F A FEESRE R TMEEEAREL 2

(8 > v ARG - B SR O IEE B & OHEIRESR

5o MOBU AEDIMBEEoORE

WAEEMT & LT, IEFEHENE Wistar 7 o b (10-14 885
&, AP VTRV YRR R R Wistar 5 o
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HTER v vz RE s 2B NRT, BEEO
H780% Hiv v IEHE AMuvi. 20O 18Tg/ke (RE/H
(voBCBRBELTI5K/kg $E/D) & 488 BT
16.7g/keg (RE/B (v EIHIL T 50 /kg RE/HD
Z 28k, 7 -~ HEREE CE2 (37 v 78, 100
g/kg WE/H) LRELTHRSL, SE~OPEEHEL
fo. W, APUT MUy VEEEREERS v ML
EREEOBN, S 0mg/kg DA LT P VU EE
s L, 5 R 2EERsiEEiES 180-220 mg/dl
F o FEBREERS v P LTHEO

G0 HEETERET

Bl 12 E e £ EEEE (mean+SEM) THEL, HU0
SEHEE OIS (ANOVA) M7E L Scheffe DEE
HEstia iy, HESTIIEREKEE p<C0.05 & LTHES
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Hdp o fohs, TERE, FIEREAR R LA 200 AR
WMTENEN 8% &£ 16% ©, HLNEEFRETH
9%, 80% D a-7 N3 v F - EEREEERSEHES R
7o, TERIEEIC & B IC i, TEMEDIESIC 517 BHTE
B, FHEOBSICE RS EEREBE TS~ a-T 3
5 — EIEMEEEERE L& 05, 0 BRERET
CCD # 6.9%, %7 300 {EHWET 25.1% DIHIVER ]
Lo, v i OISR R E S - . C0
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150
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none x900Siso  x300Siso RosmO.ImM Rosm 0.5mM
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e, ST e-T 5 — EIEHEESHG
FALERn LAIE LS, - T v F — USRI EH AR
CHERET AL LN - 12

(2) REBEEAVE Yo 7 F o BRGNS
FREASE AN 20 mmol/] 7 F #5455 AT 300 f&k
IR v v, 900 BARATRE TREL - o7 N o
PHEER AR L, 0.1 mmol/l B LT 0.5 mmol/l o 2
7 vEESHERECIE L. (B 1A). B, Ao
TR EFEICEALERTE, 300 kAR Y v H
e o A=) YERTERIMSHEINE s o (B’ 1B).
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BHECEBITATFoBREE LI -2 3 v AE—
7 —EEERIC & » CEBHDE 4 2 gE AR L, ~
VIS S A0 -2 5 v RE- R EREEELT,
PR L A TERECEINE L s & AIREIEVY, 7
W F rEEDT 5 E A FEMNa™/ 7 F 7 EHEEE
# (SGLTL) ZHM&IL T 7 ¢ R 440 Lz &4 58
HEHAH Y COBE TERI AN L T 2 5h 5
&L, v/ Ihils T F o EoBEE» S ol E
a-7 3 v - RS TICERCHT A T & ER
L7, 4B, S0 7 Fols TEBOETERICEA K
BT, v ilEEo 300 {EERIEE 0.1 mmol/1 @ 2 A
v R EESEEICEBIE A IE L B EofERs
5, BRI Th FRBHECFET -1y
F—HEH LTS, FoRBThhd v /BT
e oE NG L TR AR T 5 C AR s hin i o
AEBICHG Y RN, o2y VB (MW 360
7% &, v g o 300 BERKICE, 233me/dl
(7X1072g/dl/300) oA Y vEEXESENAI LILH
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NIRRT uA) VB BE (n=6)

- W
[=)]
<

1406 |

120 r _{—

106
80
60
40
20

BRI 7 e BRERE (me/dl)
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130 (4} ¥V BT IRE--ERS %O E¥E B X OERES
—* None 55 MBS SR

1%-::2:§$ ¥/, £ < @ shisonin (cyaniding-3-6-p-
= ~®-Ros{.5mM coumaroyl-s-D-glucoside)-5-8-D-glucoside), perillaldehyde,
110 | l-limonene, menthol, caffeic acd, rosmarinic acid '3 & &
g * FARIAE, 2584 VEBEENT O B0, —5
Z100 | ‘ BOENCHRET 5L, ZRoMEEIICES Lo lemEss
= - T B S A, HENSBED v HHERE A S
g9 + o LThuvth, BEMoEEENOMBELNEL -~
SARL, YYHIHYEREL IBIR5 LA TE5 . o3
80 . . . HEE TORHMMBBE(ERL, ©B i vvimd

0 30 60 90
RS HIFE (min)  (n=8)

Bz 59 rTorvitymERE ooy vBEORE
BO®RE%omEsE F SR

C/ MBI Lo 2w ) VEEERIE U 20% (w/v)

EM®Esml/kg 25V v FEROTEEES S & EOE

H L RoRBEIIEEE Y (%) 257

None (@), Siso x300 {A), Siso x10¢ (H}. Ros 0.5mM

(@) @, ThFNK i 200 BB, o

#7100 BHEFE 05mmol/l v X =Y L EEEYE &5

P05, Tp<001 1, WIREE OKEE) KELToH

BEA TR

D, T ORI 065 mmol/] ((233mg/360g/M)/1000) &
Bh LIm-T, o<y vEABBTMAL 2B
THEFE-T Vo AR o v LG
THHoNfEERZONE, oERE, o ibbions
H o ORISR T E LTHET S0 2 v ) VB
R B MBMOKSD bBET 2 S B

8 VIR OBEE 2L 7 F o RO aERe

O MAEE_EF0HEE

B2z, > vEo 3004, 100 EFRRES X005
mmol/l & Z = ) YEEEI 20% (w/v) &K 5 LS5 e
FEBLICBEOSm/kg REA S L PAGOY Y F4H
WTT oy PEMICRS Lk B BEiRho migs
EALZRE L8R ARd. v v b o 300 a3t
FEMR 6050 & 90 5, F £ 100 AT CIE 30 53, 60
45, 90 EDMERE LFEFEICIEL, 05mmol/l @ o
AU BRI 900 A ERICIIE R LR A L, R
FOBICE A LESRTH, oxv ) EECET & L D -
ILMEEE LS E, o IO 100 EERIETIE 120 %
KIS L 7o CoRE, BEEL N VERO RS 5
Wi in vitro TOEBED in vivo T & EHEIFIZ LD
BERSNICEERL, FAREL LTarwy VLS
CELYVERO a-7 v v 5 — CIREMERIIC & %,
—HM MBI B O TEEAIC 7 R o BT A A 5 S
EBisht.

™

BN E | FRS UOBREHERES » 0 3FRETO
MHMMUBEELETRET. FES - bes0Ti, Vi
D 100 BT T T & B0 D » - 45, 30 FE75T0
HMTH2HECT ¥ b o — A0 O &I S EA E
TEYE, Immol/1®e 2+ vEHYERTII L3 %
DITHHEEET s 270, {0, BEERHERS - T, o
VIO S0 {ERRE 2R L BT, MRS T |
FHE 2 HEHCAECMBEE T s@\ESn. 4 BB
BELTBEEMUL, s0ER0B7 v h ) i clgiee
S LI O RO 540 nm B 5 43 e e Tl
L72& 25, 001~002 OBCEEHMEEEEN, Ty o T
= VIBOEEMER TR 2. LA -1T, v viidmo
TYMYTEYERUT FE S A P BEISE I RE
N, BHERZ s 7 r o BRI ARET S o &
BHom &/ 48, MEHEREL, o v Eso 30
BRFEEREL TS5y MCTRIPARIE FiElEs n
O

@) vVENO S v F ~OEIR OSSR
THEBOEE Wistar 5 » B L7 SR oy
REHEREHER Wistar 5 » » ~ v Vil oo 4 — % 6
HEIREHEDZRE LT, 2R 0BE2EE L g0 E
NG A5 =T LER D WRE. RS AT 5 o
TRRIC, | BRAERRNRC o O T ERESRRS 5
T4 L GBRICIRTRE A s s, (K8, sy o
Iy, W VT F = CEC R 6 B oS E S
KHERERNE U s/, g4, WEDS 5 Mok
W, MET LR TF 0 -4 S OIS ERS 5 4 —
F—, BEUAST, ALT HE DO REE 5 2 — 4 — =
SREESED > EECREIC Y LT F e o
D OERZED b N BB A B I 1 o &
P, BEFECBVTRECEHRSSLE, 550360
RAFEER T B B0, BT EEE () DR
A o—FECEAEYSA 0B ERE L7,
PLEDRER D S, v e 3 T T H 5 B35
FRICH L Ca-7 43 v 8 — CEEERZM4 L TBIIR
EMFEL, BEICBVTE Y BRI A EEET 2
RBH LMD -7, F i, BEEOEAICIE
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A. B
120 —@—Ione 500
—&— Sisox100
=5 110 ~i-Siso x30 450t
L ——RoslmM ;—‘;
& 2
§§100 . Eﬁ 400
= g2 %
= 90 : = 3501 x
* % ——DM : None (n=8)
) ) . b DM : Siso x30 {(n=8)
80 300 - - :
0 1 2 3 1 o 3 4
o OARYEETER 5 AR (days) L Wi 5 R EE (days)
B3 EESy b (A) SERESRT Y b (B) N0 vl 1 BI5E08 A NI S misETE
EEZ v FEAGBRERERS » MIC100F2E 0B vHBEERE 20 B InMoz<y) VEBiELS
ml/kg $#5 L 4 3 0% oSO LMl 2R
None (@), Siso x100 (A), Siso x30 (M. Ros ImM (@) &, #FhFhk, ovmbEp 100 EERE v
iy 30 (5 FRE, 1mmol/lo A< Y VEREA ST,
*p<0.05 4, WEEE kRS LWL ToEEEART.
x®1 FBEBES v FEEREERT  PANO L UNOD Y BESHEROFENT A~ —FBE
EEERERE T » b (n=6) BIRBEHEES » b (n=86)
18 {weeks) 0 2 4 6 b 2 4 6
FE (g
S e 5.8 283.2% 3.9 315.7% 4.0 218.4% 3.9 213.1% 7.1 192.9%= 9.5 230.0%10.8

248.3% 3.4 271.53
7

vy F—SE 238.0% 6.4 262.7110.7 283.2%15.1 303.016.1 209.3% 6.4 2I5.410.7 209.1%15.1 226.0%16.%

ZERIHEE (ng/dD

i 111.0% 8.1 85.3%= 7.4 86.8% 7.2 67.3%12.4 184.8:£27.4 169.436.6 200.6+43.1 171.2=14.0
ot T 10482 7.1 98.8% 6.4 63.3% 5.3 75.013.2  191.1732.0 17B.444 .6 121.333.2 169.0%48.2
— ORI (g/day /rat)
| S H 00 0.68F0.01 0.12:%0.08 0.0930.01  9.7210.38 7.91=0.36 5.00£0.47 6.98+0.71
E Doty S —HEEE 0.0120.01 0.07:0.0F  0.10£0.03  0.08%0.01  7.53=1.75 7.37=1.44 4.09£0.74 5.80%+1.18
M7 w71 > (ng/dd)
s 4.07£0.03 3.98%0.03 2.9720.03 4.00£0.03  3.9010.04 3.89::0.05 3.85%0.05 3.92%0.03
LN F SR 4 100,03 4.0720.02  4.00%0 4.12+0.03  3.93%£0.05 3.902:0.07 3.8150.08 3.99=0.05
s L7 F=v {mg/dD)
ElEpdon::1 0.50=0.13 0.2259.05 0.30:£0.04 0.27£0.04  0.2§0.04 0.20%0.05 0.21F0.05 0.20%0.03
Ve BB (0.3820.06 0.35+0.11 0.32%40.07 0.32%0.05  0.33+0.05 0.19=0.03 0.26%£0.06 0.21:0.04
TERPB BT A D SR L, LAd-T, #F HBRESEFEEOBRBEIIL - TETVE, 2EERER

DEEELT, FLEBERINEEENE LALelas
EImE UTHB TS SalgessiB o it BT SEH
BRANYE LT, FhiaEdEoholftad®

ERREAFREEORE I L ANNENERET, SmE
BhiREE L, LEEE, BEE, Wdis X ossiEAiEsk
75 BEOMEEL -7y~ FREELFR T

MELTESEHRENE I EHFTE 2,

3. Z

RENFE P BREENN TR - BEBICLVEBLE
EHESCEFLELD, FTRICL - TEFEEIBEFEN
L. B4 Tz omRARRAORRBOHECZIY>2H
5. HEREEROE TS, BRI S BARRED &

EEMET 5L, HBRENETE SVEWEROBRE LS
V. 208, H{hoBYoRTy, Euv-oi, SR,
BEES, GUEB(L, W7 L ¥ —, DEIEEEERsE L L
THOSHTEALEEOE VWY VILE, a-2 b3 v i—
FHHEERA S A< ) vEBESTATVWS, FIT,
wRw!) YEAELSEETL v v HEEREE A TRL, F
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