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B /S UNTRERGRE LTHwORTWE A YA Y —F i, BREPHENEECHRESS S Evbh
TWwh, FILTA YA -+ ONBRRERERFMT 210082 fT o7, in vibo OFRERE LT, N
F—¥, a-TE7—¥BIV a- N3y —EEEOHETEEET, i vivo ORERE LT, BRFIERER
BT ACKT 2 EGEERTOEBLIEES y VBIURA MMV My (STZ) BRERFEZ v b
3 B MEEE ERADBEPFANT, FOER, ARV —FETAF—¥BLFa-7NVayy—¥
SRR LI, &7z, 4EMEFEREO ARFBERERA~ 7 AOHRFLIEEE2EE (p<0.001) KET
BRIz, FET v bBIUSTZ 5 v F OFANEROMBEE~OREE, EX7 v v 3 AR 3058
THEE (p<0.01) W ESEIEIL, STZ 7 v b & a JAaRE 60 HMETER (p<0.05) il L,
CNEDERP L, 4 YA —FTERBEREOTFFCERTHS  EBFREN,

F—TJ—R 1A ¥RY —F, a-FNawd—¥, ERHETH

HE, BRCB3ERFAREREENOER IS
N, #OET0HFAMEEwbRLTWS, Fi, BHE
RO BSYLLEiZ 2 BERIFETH D, TORFHEA >~
AV VIEERTERET I H B, FIREE [FEomEZE| &
Cr LN, #iREEL, EBEE, BES COomERESE
HH0WIIMREEEL Y OoSiHEES[sRE I T 0, BR
ROWR L GIEOCHIENEELFEE L >TWn3, &
{02 BIFERFAE CEAMERTO A A ) LERE
L IR X D OB A A Y S SIBEEDIET B
TR LAROBIENPHHNTH D, I OBRFESH
RFOEHEBETH S,

A AV —F (B L Cissus sicyoides L) 1ZEVET
AVH - TITYNNBEET, ZRHPEFRILBETY
57RO TCH L, BaAHELT, Va—7
+, Bhims I OHAOENC Y, L EGERnER
FNRLID, FKHEIPHHE LCEILE, &2 8 X
PERFEOERECENTHL L ah, TIVVTRER
BHEEULTRAVWbhTREY, —7, EARTE, BHH
D, FANF PN AR, F AR, HERLEY,
T DA % { Y I EAMEERSRE ST
VAN, f ¥R —FRELTOERESRETRINT
WV, T ZTERPIER, 1 ARV —FiHERET
fER =z L, £3°, 4 AV —FOBKEHBOEE

Wb RS SRIHENE M % i vitro TRz, RTHRA
SEREHERRE ~ 7 A 4 ¥ R ) — IR OERERE OfE
BrEHEIv b, APV Y > (STZ) ERE
BiRZ v MioA v AT — ok & BERESEZ O
FEE LR~ DOBEER T,

KRB 7K

1. EEMAH

11 4RV —FHEHORE WHRIA)—F
ER R I IR GFHEERRED TR (145
mesh pass) 1k (InPo) L7z, InPo 10 g % 200 mL Dz
AT 80°C, 30 AfEHdHEL — ¥k L IR TEAL,
FOHHEE (InEx) % in vitro O&EHCRESEHER
B® X UEEEBIC A,

2. InEx OBEHCBERESHR (in vitro)

21 BEE L bPPEARD -7 I F—¥ (SIGMA
HED, ¥ T uEARED «-7 & 7 ¥ (SIGMA #
#) BLXUBEARAEO -7V ¥ —¥ (SIGMA #
ANAEFEHLE, S5EIAF—FIZonTIiR, RS v
MEET € bR (SIGMA #8) 12 9 f5580 56 mM
v U4 CEREEE (pH6.0) 2I0Z, KPwThEY
F+4 X LB L -5, E O (3,000 rpm, 10 min,
4°C) LHOSOFEREWEEY L, LiEEHER

* R - BIREERE

=/ A B SR BTgERT (639-1038 RFIERILTIEERT 100)
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WL, vA¥—FRECEHEREZ WEFRLT
AL,

2.2 FEHBHERE o7 7 -¥YEEOHERTR
D7 257 —E¥FA M7 T — (FIEMEETERL 2%
WLTof 4% 5 > 7 »iEw 1 mL o InEx % 1mL
sintL, 37CTs oERIERT 2, TOH, -7 37—
CHE (v PPHEmRE WLL, 77 FulgRIES
ul) BN, 37°C T30, 60, 90 B & T8 120 53R R i
B¥i, MEREEAE L, RIGELREREASTI0
SRIMEAL TREPAFESE LI L TiTo e a- 7V
ayvy—¥ (EEEER) EHEOHIEN, 2%v 4 —X
B InEx 2 1mL¥hnL, 37CroHoMERE. 0
#®, a-Z Ny —¥ 10l BN, 37C T30, 60,
WBLEVINSHEES ¥z, HEEREZEAEL, K
SR I b R T T 10 AR L TEERE R RIE S S
ZETITo e, vy —EiEEORIER, 2% v —
AW 0.6 mL iz InEx 2FEFML, 37C T5 2 HKR
B FRHBEER R 0.6mLiNz, ERCEBERICE
Tot. BRIGTER SRV -ABEU IV a—
ABEEHERER 70~ V77 4 —CHIEL, BEHEENE
BHIE Uz BHEE L, BAE (%) = [ (B4R 7 v a—
AE—InEx BWEGER S 1 — A8/ (WBERK A
I—A) X100 OR L DEB LI, GHEE s o~
NS 74 —D&HE, & T A Shodex Asahipak
NH2P-50 4E (4.6%250mm), # 7 AEE 135°C, &
7 = b U A/R=(75/25), MR I REE
5, REHEAR 0L, AT —ABLUTL X
PAMER L UREBBREERLER L. TLT, HER
HEOEEE LT, SBRE 50%H%ET 2 & %0 InPo 4
B (mg/mL) % IC,, & LTHH,

3. InEx OFMICNT 2R (in vive)

4 Bl KK-AY/Ta it~ 7 ARBEERZ v 7R L D
AL, 4~63EE Wistar/ST #iM 5 » i HAESLCH
FOFA LR, 2o 0EBWEER24£1°C, AR A
Zn REMOBETHEHE L. 8§ (HE2 Vv 7HOE
BEIERAR CE2) i UKkiIERERE U 1EM
OFREATOBRERICH L,

3.0 BAREMRER AN TSER 58K
KK-AY/Ta ¥~ 7 A % v TR & InPo ##0 27
AT HEERM % 500 me/ke BRE/day KRB X I
HIEYTLER, SEECIEYOE2E5 2 KIEHE
Bk L7z, BRBRBHIG 4 A BIER AT LML,
6,000 rpm, 10 SROE LS X D M #E T, [MH
EEREL 7, MBEEORAER VI —AL Fv 5 ¥
Bk ABRETTY, Iva—-ACHUTFA M7 a—
(FEMisE TEMED) ok iE-> THIEL .

32 EEZ7y b7 28O0BAMRR HM
Wistar/STHiMZ » bRERALL, vyYaHAFHRERL
g/keEE L, InEx iZ SmL/kg KE T = BHE 30
SHNCEIO#E L, MR 30 SRR e RORE L

H54E His (2001

G LB U, v a RS0, 30, 60 BLU WS
B BER L D BRI U EE i Mg E = EE L. £ 72,
5Bl Wistar/ST M Z v 2R L 7 ¥ AR
BELI PP OHAHERg/keBRETREK
InEx B L7 P o+ &7 LMEEEEE L 72,

3.3 STZEREZ v Mo+ 2ROMATRE 7
i s Wistar/ST P 7 » & STZ ({#E B E #f 2 50
mM 7 x ERSEITHE pH 4.5 WIS T0 mg/kg (AE %
EEAES Ui, &5 3AZROHII005510:00D
HMEEfEDS, 300 mg/dL L EERLIzH O (FEHHH6E72
mg/dL) BEALBHCRBRETo. FE3.2 [
Wy aBARNB LU R UEARRRETe, MEEE
HZEL T,

4. ¥ EH U E

LWEME, FHE (means) +iZHEME (SE) T
RLTz, BEOLIER ANOVAREVERL, 85
ENTH 5 RTEE T Super ANOVA @ contrast 3
B L U StatView 4.0 @ Scheffe’s Fiklic & W NER L
OEEEERRE, p<0.05 TEEELHELL,

X B #® R

1. InEx OEESEEREES

InEx @ in vitro '\ B 2 EESRREEEEIC2WT
iz, Figure 1 ERT L5, InEx i3t P B &
V7 S HEEE -7 35— YL CHERIGETS
T, e vavy—¥Rivers - U THE
RitEmLiz, MExD a-Z a0y ¥ —¥B I U<
F—Hicwtd 3 [Cs bk, #FNhF424.9mg/mL, 28.4
mg/mL Th o (Figure 2),

2. InEx OEMIICHY & A

2.1 BRBEFREF~ Y AT ER KKAY<
7 24z InPo % 500 mg/kg (F 8 /day EHER S ¥, 4
BfERD 9 © 30-10 : 30 DRSERID L IMEEE 2 2 L 7o &
£ % Figure 34 & L 7=, InPo & B # o I ¥ {8 i
476.7+11.3 mg/dL & 3HE#E O 580.6+17. 9 mg/dL &
HEL TERBECEKETH - (p<0.001). &/,
Table 1 i idEBEWHESD O~ 7 AOFEE, FAHERES
L UBAKRER LI, ¥ ARBREEPTKIIE &
T b ELEACET LEHER b RERS SN
¥, InPo #EH L MBEHEOMICEEEZZ A5 el
2o

22 EEZy b+ 2ROBARRE v a5Es
U7 PR FRETRAER L & &0 InEx O MmiE{E
LFRMSIER I DWW THN . & o AT ONHEEES,
InExESEORBER, TR ETNI127.3L2.6,
132.4+4 0mg/dL ¢, & a % 1.0g/kgkBEARL
feig a0 nEx ##1 5O M FA#EiX, AWER305E
T 48.8x£4.2 mg/dL & FEEEO 69.5+4.4 mg/dL :
L THERE (P <0.01) 2 LRME %2R Ui (Figure 4A),
—7%, 7R U0 5g/kg FEER T, FBaEKHION
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WEE, InEx 53 omiEER, #heh 132.324.3,
132.5£6.0 mg/dL T, EFEIZDWTH InEx DiEE
RO IR ORI 2R ik < e S REomEm:

~L 7 (Figure 4 B),

23 STZHRFEZ v T 2B OUBATRER
YaB LU P UBEZTRTRER LI L 80 InEx

80

120

Figure 1 Inhibitory effect of the InEx on
the activity of @-amylase {from human
saliva: A, porcine pancreas: B), a-
glucosidase (from veast: C) and maltase
(from rat intestine: D).

Inhibitory effect of InEx on each enzyme
activity was determined by measuring com-
paratively with (@) or without (W) InEx
added to the corresponding enzyme reac-
tion mixtures. a-amylase and maltase
degrading activity were determined by
increase of the concentration of maltose
and glucose produced during degradation
reaction of soluble starch and maltose.

Figure 2 Dose response curves of inhibitory effect of
InEx on the activities of a-glucosidase (from yeast) and
maltase (from rat intestine).

Inhibitory effect of InEx on the activities of these
enzymes was determined same as described in Figure 1.
Inhibition percent was defined as compared with control

reaction in which glucose produced was 100%. Symbols:
B, a-glucosidase; @, maltase.

OIS FEINETER I DT~ & 2 BAREO
WHEEE, InEx 5 EOMBMER, #hFh 426.2+11.9,
441.8+16.3mg/dL T, v =28%1.0g/ ke EEAT L

7B A O InEx B SREOQMH EFEE, A 60 5E

T 107.9+10.7 mg/dL & &EEED 153.9115.5 me/dL
LHELTHEE (p<0.05) gLz (Figure 5 A),
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Table 1 Body weight, food intake and water intake in mice fed the InPo for 4 weeks.

Body weight (g)

Food intake Water intake

Dietary group

Initial Final (g) (mL)
Control 21.2+0.1 40.54+05 1491476 204.6+-20.4
InPo 21.5+0.1 40.2+04 151.0£6.8 275.7+27.7

Values are mean+SE for 6 mice. All data in the same column were not significantly different each other.

control

InPo FEX ]

0 100 200 300 400 500 600 700
Plasma glucose {mg/dL)

Figure 3 Effect of InPo feeding for 4 weeks on
plasma glucose in KK-A” mice.

Each column represents meantSE from 6 sub-
jects. InPo was mixed into basal diet and adminis-
tered at a dose of 500 mg/kg/day. Blood samples
were taken at the fed condition. ***» <0.001 ws.
control group.

—%, 7RO 0.5g/ke BEATOESE, FHAMaH
OXER, InEx S8 oMmiEE R, ThEh 459.6x
32.0, 444 014, 7mg/dL T, AR BLEZ 2T b
InEx D 5F L Mo E2& i  MEHE.LA &
BlEOER %7 L1z (Figure 5B),

5 £

BRFISE L L TR S WESHOBK TRy 5hT
WA, CHEEKEREREER TS T AR —
AN B LRIV R—AD R ERH DL, £, B
SHETREMEIIMTHEDFYO—ABRATT—E
FAE#H & LTRSS, MSEE EFIFERSD % £ &
e, EWBRD o- 72y ¥ —EBREGE T O
SHEAITONRTE D, HEOELOREES L UHIF
Ve AR T 2 MRBETFH e I3 ERAPL S, a-F
IVF—¥O LD I EEKERER I HE T 5 WELIE
BAYTHD EEbR b, 5H, InEx & in vitro I
BT, e Vav - YIREFRE2ED . 51
InEx @ a-7 N3 v & — YHEERK S SFEREO T
D=2 3B EHFELBILD,

EEZy Ay s BEERBREswT InEx 58
DA RO MEE EENESHER sz, &/, TF
7 EEEATAERIC B T InEx B 58 & s lE#ED MEHEZE
LR EREOER SR L7207 InEx iz 7 B e
EEHIRTVWEELONSE, ThODI b, EF
Z v Mzt LTy 2 BIAREEBC 5 0 5 M - A0k
TER W, THEFKEREEETHEOBESHTRE N,

1001

Plasma glucose elevation value {mg/dL}

o 1 1 ]
0 30 60 90
Time {min )

86 r

Plasma glucose elevation value {mg/dL)

0 1 )
0 30 60 90

Time (min)

Figure 4 Effect of InEx on plasma glucose after
1.0 g/kg sucrose (A) and 0.5g/kg glucose (B)
load in normal rats.

Each point represents mean=+SE from 9 subjects.
Blood samples were taken at ¢, 30, 60, and 90 min
after the loading. InEx was loading before the
sucrose and glucose loading. O, control; M, InEx
5mL/kg, **p<0.01 vs. control group.

—7, InEx i& STZHREZ v bt L Th & a BERH
%ol EREFNFHL, 7 F 7 HEEHRO M R
HLmpoiz, STZHEERKZ v b ZHERO £z
RIGBET 5 L X DRIEERET 54 YAV ¥R
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Figure 5 Effect of InEx on plasma glucose after
L.0g/kg sucrose (A) and 0.5g/kg glucose (B)
load in STZ rats.
Each point represents mean+SE from 16 sub-
jects. Blood samples were taken at 0, 30, 60, and
90 min after the loading. InEx was loading before
the sucrose and glucose loading. O, control; W,
InEx 5 mL/kg. *» <0.05 vs. control group.

THOEBHNTERBEE TV TH B2, k-7, InEx
R ESEEO MUsE LRGN ek R R e A A5
SLTw3H, 4 YA YOuiEEFHR R, T
BT FEIMHED s nI b4 VA
U SERERR W EE L SR,

InPo I EHARERERBT~7ATHSL KKA*< 7 R
LT, PERFIEEO ERMAIRER %7 Lk, KK-
A=y ARBENRA YA VEREERT I oL X
DRI S 23 2 EBREFALTH LD, InPo DELE
Wiz & 5 KK-AY =7 A FEREIMBEEE T, - OBER

EFNCHTEEEN S A) VIEFENEE L C
ik, MEHESET LTS H L oG, F0
AIREME & LTI DB T I XL 2 8F0ERnE 2 sh
3, —H, e/ vavy—¥EEECR -V
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2, InPo D=7 AL TOAMEEEERRIEORS
TLDs i35.0g/kgllEEns 2 ttibiot, 20O
HEEAORE, HERER S EBEROHER -
REBORMEHSEBOMERETH 505, HEiEEAELP
BRI & LTOWESERIASWERDRLS,
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Effect of Insulina Leaf Extract on Development of Diabetes

ey

—— Comparison between Normal, Streptozotocin-induced
Diabetic Rats and Hereditary Diabetic Mice —

-Tsuyoshi Mori, Yasushi Nishikawa,* Yoko Takata,
Noriko Kashiuchi, and Nobuhiro Ishihara

(Received June 19, 2000 ; Accepted April 24, 2001)

Summary . To clarify the anti-diabetic effect of Insulina (Cissus sicyoides), currently used as a
folk medicine in Brazil for diabetes and hypertension, several administration experiments were
done using mice and rats. Previously, the inhibitory effect of Insulina on the sugar-degrading
enzymes maltase [3.2.1.20], a-amylase [3.2.1.1], and a-glucosidase [3.21.20] was evaluated in
pitro. Insulina was found to inhibit the activities of maltase and «-glucosidase, and the inhibitory
effect on the latter was higher than on the other two enzymes. Insulina was found to have
potential hypoglycemic activity in hereditary diabetic mice, normal rats and rats with strepto-
zotocin (STZ)-induced diabetes by oral administration. Insulina feeding for 4 weeks significantly
lowered the mean plasma glucose level of mice under fed conditions, and single cral administra-
tion of Insulina significantly lowered the mean plasma glucose level 1 h after sucrose loading in
normal rats (p<0.01) and rats with STZ diabetes (p<0.05). These results suggest that intake
of Insulina prevents the increase in the blood glucose level after a meal. Consequently, daily
intake of Insulina might be useful for prevention of diabetes.

Key words . Cissus sicyoides, sugar-degrading enzymes, prevention of diabetes
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