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Antihypertensive Mechanism of Food for Specified Health Use :
“Eucommia leaf glycoside” and its clinical application

Terukazu KAWASAKI, Keiko UEZONO and Yoshihisa NAKAZAWA*

Abstract

Eucommia is a native Chinese medical herb. The cortex of eucommia has long been used as an
antihypertensive medicine. “Eucommia leaf glycoside” is a substance extracted from the leaf. A cooling
drink has been prepared from the extracts and named ‘Tochu 120’ . Eucommia leaf glycoside was listed
as a food for specified health use in 1997. Its antihypertensive mechanism is thought to involve an
agonistic effect on the parasympathetic system based on results of several animal experiments. A double—
blind placebo-controlled clinical study of 103 subjects with either high normal blood pressure (BP) or
mild hypertension was conducted by means of both casual BP measurement and 24-hour ambulatory BP
monitoring. A long-term clinical study was also performed for two years. In these studies, ‘Tochu 120’
was found to have mild antihypertensive effects and neither side effects nor adverse effects was
observed in either clinical study. These results suggest that ‘Tochu 120°, a food for specified health use,
is useful for non-pharmacological treatment of mildly hypertensive subjects including those who have
high normal BP.

Key words : hypertension, antihypertensive effect, Eucommia leaf glycoside, prevention of hypertension,

non-pharmacological treatment
(Journal of Health Science, Kyushu University, 22 : 29—36, 2000)
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6mBEDSH5MmAR. A”MBEITAEHRKRDRT
FREFMBALET vt T vy YEHEER (ACE)
PR X ABEFR#FEZET 5D TH5, L L,
HED 1 BIEEE [Eucommia Cortex | 2343 T
FIHXNS TP OFED» SR XNz ¥ X %4
O EREAE L THWELOT, foRBERRR S
MRS R - T,

AP ERE G2 &5 T SR EREA ARSI, R
AR XN AIEMD Hff 120 &, FRL 11
FIZFHINZILZHNEED LUZAks Y v
D2HEENDH D, T Z Tl BiE O EREEGIZ D
W\ ZOREIERER & BRICAREZ BN T 5,

2. HMPEOERER SN

HERBARRIZ. BRELTOBER VDWW S
TR Tho- T\ FFREDDDIZZDHE
BIZADRNEXINTNWS, Eioy Bk HRAEED
FIZHAAENTE-RHTRIINE RN E XN
TW5,

FAPEEL, BAETIE TR R EoFBERRE L
TEHELBRINTWAHY, FEEROREFHREEIC X
5L [RE] REDVBRETEHEL »OERHE LT
BRONTELZZEABNTWS, ZOHRKAERSR
AP ET R X T 20g/day (FEEEICHE L TH 100
g) DEBAHVY® | ZNHDIRICBTBRY,

BEEZEWIC OV UIRED N Z X3RRI N
Thb, iz, oLl sh@milovE>E L
T BFEN 1B IETHLZE8HIT NS, Zh
3 BAZROEAVNE < RS OBERERNRYD
PigNZ b, BEFIBRRIGOORELRME
LTRSS ZEBRTELEHBENDIN O TH S,

3. HMHECETNDREMS EHAER S

HAPEIZE EN 5 HXER S % Table 1 1IZR L7z,
FAPEZEF OB E U TCHIZBE BBk
FEBOBNIENDN HV T L e IV T LicEDI X
FWRBEIZA>TNAIENHREINTEY. Z0D
BEEIERBEEE L TCNWAZ L0 BERIEED D
EEZBNDTY, HAFEI SR U ERRE A
EEn5tEWE. 1Y F4 FE (Iridoid). 7T R
/ 4 F (Flavonoid) , 7 = / — JV ¥ (Phenolic
Derivative)s bV 5 IV A F#H (Triterpenoid) 3
B - FEIN TNV A2 (Fig.1),

ZPHTA Y KA FHED geniposidic acid 1%, #:ff
EHEAFOEEEDL S WERTIERDOIEIZE
DOLFBIH S TH 5. HERBHARSE L TR
B3 = @ geniposidic acid X )7 — & LT
HPLC CTEET 5 LD ICHEEENED BN TV S,
ZOMBFRF S E TIZ, feED X X0 5 5RERIE X
NIALFR3 I 22 FEIHRE SN THW B,

Table 1 Nutritional quality of Eucommia leaf and leaf glycoside
Constituents Unit leaf (Tochu tea) leaf glycoside Analytical method
Water g/100g 4.7 5.3 Drying by heating method
Protein ” 14.1 1.4 Kjeldahl method for nitrogen
Lipid ” 3.8 0.1 Soxhlet method using ethyl ether
Fiber ” 16.5 0.0 Henneberg Stoman method
Ash ” 7.3 14.7 Direct burning method
Tannin ” 3.3 7.0 Folin-denis method
Sugar ” 50.4 71.5 Other method *
Ascorbic acid  mg/100g ND ND HPLC method
Caffeine ” ND ND ”
P ” 203 395 Molybdenium blue colorimetric method
Fe ” 65.7 7.8 Atomic absorption method
Ca ” 992 2060 ”
Na ” 5.2 13.1 ”
K ” 1450 4780 ”
Mg ” 289 754 ”
Zn ” 2.9 2.4 ”

ND : not detected

* ! sugar = 100— (water-+protein-+lipid +fiber +ash+caffeine+tannin)
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Iridoid
1:R OH eucommiol
2:R= 1-deoxyeucommiol
3: R=unnmu OH epieucommiol 4: asperuloside
]
/ C—oO
HO
OH
RO R
OH <] !
9:R;=H kaempferol
10: Ry=glu astragarin
11: Ry=glurha kaempferol 3-O-rutinoside . Rz
12: Rj=H kaemferol 3-O-(6"-acetyl)-glu.

Ry

OH

Fravonoid 20:R,-H,

13:Ry=H
14: Ry=glu
15: Ry=glu-xyl

quercetin
isoquecetin

Fig. 1

4. MPEREEOZMHFFTME

FAPEER G2 AW - BEBEFIE A0 50X S
PRI, M Z AV B ERERERARE XU -
I 2 ERFEEHRRI M TOh. WIhdEtkts
HEXNTWD, #- Ty b MY 5 BIEHREEM
BIXOH VEHIZBD TNENWEERIN TN S,
At - BuHEERR TR, BRERSHEEIZSW T,
10,000mg/kg T— @M OB N4E U 505, FHBIE
EITHERHES v F & B 10,000mg/kg LA ETH B EHE
XN, EBEEFEEZ GNTW5, EfEOKSHE
PERER TS X O mIERBR Cld. 6,000mg/kg BEDMEHET v
k OFEERBRFIZHEE S & CHEKEEDFRD - 08—l
HTHY ., HAPERBERDIERIZ X 5 R & #E
EBEINTWD, MEIEIHG3HE S 4 HETAHS
NP2 0®RIEEIE L, BERRTIEIE< A6 TH
W F M, RER I CEHER, REEORERY
THEITRNERFIRDOLNTEHT, HEFERIFED
AP ERCE G O BHF BB EIT 1,900me kg, ¥
HE136,000mg/kg Ty Z DL EIEERR DR
PEHLEHEDDDEERINTNSY,

5. HMAPIEECHEAS ORI & (ERAKRF

AR ¥ A Tl in vive, in vitro TOREEE
FD P 5O 2k > THEIN TS, iz, FiR
8 IIREBETNEM CHHEMEBRFBIET v b
(SHR) ZAW/=# 0 B BERIC X 52FER» 5, i

Ha,

HoOC OH

16: Rj=H
17:R=CH3 3-O-feruloyl quinic acid

18: Ry=0H, Ry;=0H, Rz=H
OH 19: Ry=0OH, Ry=H , R3=COOH protocatechuric acid
Ry=H , Rg=CH=CHCOOH p-trans coumaric acid

quercetin 3-O-xylopyranosyl-(1» 2)-glu.

Blood pressure (mmHg)

wimn OH, Ry=0Ac  asperulosidic acid

wmmmn OH, Ry=OH  deacetyi asperulosidic acid
—— OH,Ry=0Ac scandside 10-O-acetate

H ,Ry=0H geniposidic acid

[ R= R3]
2000

LU |

21: ursolic acid

HOY,

/ Phenolic Deriv.

HO'
chlorogenic acid

Triterpenoid

pyrogallol

22: ulmoidol

HO'

Compounds from Eucommia leaf glycoside

ELE: 2% (A),
3 % (B) NaCl : 1 % (C)
1 1 ! | 1 | |

NaCI+ELE :
1% (A, B and C)

160

0 1 2 3 4 5 6
Weeks after tratment

" A:2%ELE in 1% NaCldiet (A group)
..‘....... B :3%ELE in 1 % NaCl diet ( B group )
C: 1% NaCldiet € group)

Effect of Eucommia leaf extract on
blood pressure in SHR

* ** : Significant difference from the 1% NaCl diet at

$<0.05, p<0.01, respectively (Student’s ¢—test).
The food containing both 1%ELE and 1%NaCl was given
in A, B and C group, respectively, as a control diet for
2 weeks and then the concentration of ELE was increased
from 1%to 2% (A group) and 3% (C group) for the
following 3 weeks.

ELE: Bucommia leaves extract

Fig. 2

FERCRE (3 A BN KAF U il B R OMFIER %
FHITAHZEEZHON Uiz, £y HAPEREEG DG
etk L6, mMERH LN ERZRL. Z0
REFE(ERIZFTHERCToH D Z I Lz, 61T,
REFE(ER OFEBFIIIAEEMICKEF T2 L W6
PIZLTWD (Fig. 2). ZOft, OHBES I OHE
NOFEIIROGNT, oy —BIERICHRELRD
GRaNWZ ENE, ME EFMHIER 2R ERET
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DEEER EIER) 3B mEEEL TN,

BT B &L in vivo, in vitro DEBRRIEBRET
V@ SHR IZH$ S E L XK OERTE, B
B Uz ERAMSIER HY ., LrdZ0E
R ORI AEEMC X VR 2EEALRD - T2,

ReEF MR BT 2 mE T, BESD V-7
AP EED KM B DS BIAZ REARERND T T =X b
ThHEREFEZHRE LT 5%, hik 5 DREEE
AT 22MERTIE, BEAXBXUTTy POV
T —BEOBREFRRA BN, BEITZRD LN
TN o 72O DM, R IERLEE R OREEEA L.
SHR LIE#Z v b (WKY) IZFIRPIE S (v) 12X D
B U=8%4 SIESE O SHR 125 U TR
<V Fl-HMEREAEDOIER S TH S geniposidic
acid TH iv TIRFAFDEREZR LIZEND, BE
TR %A 9 5 EEHST geniposidic acid THAS &
HELTWA (Fig. 3),

F/-. REM ACEHERTHE T TV IVE
FAPEERLEE (R o ACE PR &M % Ll L7, ACE O#l
ZEi2iZ ACE 0#E Iz hipuryl-L-histidyl-L-leucine
(HHL) =AW, £ TH 5 BREOLEREZE 5K
JEFTTRIE Lz, ZDFER, Fig. 4 1IZRTEHIZ
AP ERE A D ACE FREEMHIT Y 7 P SV IvDZENn
D110 UTFTHY ., BEDEERER X ACE FE
EEEEN LD OTR W EHE L=, bbb,
FAPEEREAERD in vivo B X in vitro DEBREER
By AZRB ) VKT vF N a ) VEREEEN LRI

Geniposidic acid
30 mg/kg, i

Geniposidic acid
30 mg/kg, iv.

200 7]

BP 150
(mmHg)
100 —

200

MBP 150
(mmHg)
100 -

500 : ;
HR
(beats/min.) 45°E|
300

Fig. 3 Effect of geniposidic acid on blood
pressure (BP), mean blood pressre (MBP)
and heart rate (HR) in anesthetized spon-
taneously hypertensive rat (SHR) and
Wister Kyoto rat(WKY)

(unpublished data) -

RARERDRIBIZ X 5D DX EBRIEFRKF &5 X
BN, TOMOIERAEF DO D& LT, Ca #ifil
TERRENBE LTS Z EHMEEIN TN DY,

6 . AfhIEECHE(S O RRARTE

1) PETORKFM

RETIE, HAPEDRKRFHEIL 1970 A1 5B A
IZHREINTEY, ZhEFTicdh<Edb3 7 NVv—F
TEBINTNWD, ZTOBERIE. CEOHEIZ L 5%
HRELD» GEREDAFL D L7007 BEAOLE
EDOOEDE LTHAL T M EE e~ iz,
BERBHICAFTE HMEZZEDEN DD EHE
E2XNhb,

FEICET 2P EOHREKAEIIME L-¥ &
IZHAE L C10~30 g/ BTHY . RAHEIX 1~5 »
AORMIChZ > T b, HERERI 30~621 4 & Kk«
ThHHI FORBL SRBEEEROEMEE . K
HHRE, BEHER. OBEREEOBRE, bLLE%
Sl LT 259, BETHHREES T2 Sk
EHROBAINEEE S L TUFINTNEY,

2) BATOMERTE

HAANICE BRI CIZ. _LE & 2 BRI
B AEAEEE > TND 103 2D B4 (13:30 %)
SESEEND A8+ T M RS I E R HECIREAER 1T -
70, T RREERE 28 (75w R BOBE
HIMFE (SBP) T, 130mmHg Ll Eop I fF & ERE & %
NFRMGOIEH MERD 2 B CHET 5 &, E
EMEEETIZ 7 T 2RI A, A AR ik B
(FLfreR BB C. fRKH%4, 6, 8AMBIZSBP &
FUEIME (MBP) 0B E T 2R Lz (Fig. 5)q

1001
757
50

254

activity ( % of inhibition to preinjection)

<25 T T T
0 60 120

Time of min
®—  Captopril 20 mg/kg Paired ¢-test ( vs 0 min )
=%~ Control **: $<0.01

——®— Eucommia leaves extract (Geniposidic acid 75 mg/kg)
~—¥—  Eucommia leaves extract (Geniposidic acid 150 mg/kg)

Angiotensin-converting enzyme inhibitory

Fig. 4 ACE inhibitory action of FEucommia
leaf glycoside (unpublished data)
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LUy 772 RBCRERENRD BN 572,
F 7o AEAPERDRERIC X B RS R A B A B Bl
FEHESE (ABPM-630, HA=2—1) ) #HWT 30
28 BRI THIE Uze EREAE 45 B RIE % 58
T U718 #E13394% (PR 5018 %) B« (26:
134) Tdholz, HAMBBETIL, 24 KEEFEH, B
GBI B X OCRBEEBIKHF D SBP 28, 7F v REI
U TFH 1~3 mmHg FREICET Lz (Fig. 6),
AN OMEREENT. BEX D oH, mE LV
NNVDENADPMENA L VBEEE ORBEDAZ WERA
DD BNz, E. T REHT 8ERIEIC 24 B
FFHIMES X CBRBESFOMENRE HIZEREIZ E
S HLULTWER, T BDBIKBED 6. FPERREE
FHERMES XU 24 BREMEDWTHIZENTDH
SBP # B BIZIETXH., ZOFERRBD TRFTH
% & 3l L7z

3) REAICHT-BERERISH

EHEOIT, PR FICHERBARRE LTEHTE
ZT AR A U7 M43k - R A
#1120 | OBHFAEEIT - T 5, FEIZHSEFIC
FREN W BE RIS A M DA EEE R SIC, Y
D EIHRAIZEB) 2REEDRES XU EMmE
I FBEROKEDR, LOCKBEEEREMEITON
T\ A%tk - BRK - REWOFHELZIT- TED. %
DEERBIFHE 2 FRSIZ OV T Z BT 5,
ARERPORHZ [FLAFr 120 | (FEMPIERCHE(R 0.8 g, Fh{F
#12g, Y=XEY FB 30 mg/50 ml % &6 3 5ER
EAKS50ml) &, TR vr (Y& e,

140

120

Blood pressure (mmHg)

0 2 4 6 8
Week after treatment
..... - Placebo . .
(meanSD) Paired ¢-test ( vs. OW ) SBP : systolic blood pressure

+$<0.10, % ; p<0.05, ** ; p<0.01 MBP : mean blood pressure

—®@— Eucommia leaves extract
(mean*SD,)

Fig. 5 Effect of Eucommia leaf extract drink
and placebo drink on blood pressure®

DBP : diastolic blood pressure

B, BOETHENTER ) v2) BN, AR,
BIERABKERHRART MM 120 SHE 30
% TRV IRAR 20402 B X S
KB & Lo SRAEIZ, 1 HYS7=D 3K (150ml) &

L. 8. B, ZR%ICE 50ml T 28FH Lz, i,
ISR N 2 RERCH,. B, FREIZ4A 50m]
ToxYAEMMRA Uiz,

FAEL XOBAEB & ETRENE. E - Ik - 4
H-BWEY1 A/ REMEX3 » A, B2 -
2B, BERRETLEGICER LU, MEIZA 1 EE
HERZNITEZ ARV —EE L. HEMEMEER
(BP88: AR z—1) V&) ZHWT., &MES5 5L
FEERIT, A2T5 Al BAGZT 3 @, SZ67T 3 [l
TE LTz RABENT M E R - B B RIE 2B I X
DREIE L AED MENERICEIE Lz,

MkEfb 120 B & 75 2 REEZ. Initial 0 SBP (147
+2vs 139+6mmHg; p = 0.14), #LEMME (DBP:
9242 vs 88+4mmHg;p = 0.59) DW\WFhd ., BRI
BREDIRWEMETHMG Uiz, sABRBIIAIF O FHER
AT THY ., FHEFEIZT0kg Th o7z FHK9
£ 2 ABAY 58 2 FHE OB % #4120
& 7T ARBEOHE ORBRBIGR 2 M RICEBERE
1T o770
(1) BEEROBEZNE

(kLA 120 ) OBEE(ERIZEMBIED 4, 5EED
MmE%EFA LS LU CEHE Lz, Fig. 7TioR3TE8Y,
TS5 RBEEHE LT, SBP, DBP & b it BBk
E (p<0.05 BOr p<0.01) R Uizo Fi=\ BRESE
FAZ SBP i W THEETH - oo ZHEENZ K 5B
EfEHOZEE,. KR AT E KR TRIACHE L/

24 hr.total Active period Sleeping period

140+

=

IS

S
1

3
1

Blood pressure (mmHg)
Heart rate (beats/min.)
g
1

60 ®: heart rate

! L s L ! 1 1 L
oW  8W oW 8W ow 8w 0w 8w

Fig. 6 Effect of Eucommia leaf extract drink
(Tochu 120) on 24-hr ambulatory blood
presure and heart rate(unpublished data)
*$<0.05 (vs. OW)
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Blood pressure (mmHg)

34 '’ OE B

2%

Table 2 Effect of Eucommia leaf glycoside drink (Tochu 120) on hematological and biochemical variables

Constituents Standard unit Initial 2-month 6-month 12-month 18-month
No. of subjects 20 20 19 17
WBC 4.0-9.0x10*/mm® 6.5+0.4 6.3+0.3 6.6+ .4 6.3£0.5 5.8+0.3
RBC 4.5-5.5%10%/mm® 4.87+0.07 4.91 £0.07 4.76 = 0.07 4.89 = 0.06 4.72 £0.08
Ht 40-52 % 45.0+0.6 45.7+0.8 44.9+0.7 47.5 +0.6* 45.1+0.8
Platelet 130-220 X 10*/mm® 233 £ 10 238 + 10 221+8 234 +£9 211 +38
T-Chol. 130-220 mg/dl 196 + 6 209 +5* 190+ 6 205 % 6 192+ 6
HDL~Chol. 30-70 mg/dl 613 66 =3 51 + 3* 61+3 53 £ 3*
TG 28-160 mg/dl 111 £12 140 + 21 181 =+ 37 116 = 14 137+ 24
GOT 8-2810/dl 2+1 2+1 2+1 23+ 2 20=x1
GPT 3-351U/dL 28+*2 262 26+ 3 26+3 21 +2
7 -GTP 16-841U/dl 67 = 14 56 = 10 56+ 17 64 £ 12 47 +11
Uric acid 3.0-7.5mg/dl 6.0+0.3 6.1+0.3 6.6 +0.4* 5.8+0.3 6.0+0.4
Na 135147 mEq/1 143 +0 143 +1 142 = 0* 144 + 0* 137+ 6
K 3.5-5.1 mEq/1 4.4+0.1 4.4+0.1 4.3+0.1 4.3+0.1 4.3+0.0
FBS <100 mg/dl 102 = 2 104 = 4 97+ 3 101 +4 98 + 3
mean * SE, * : p<0.01(vs Initial)

180"

160

140

T T T T T 171
8 9 1011121 2 3 4 5 6 7

(1997) (1998)
Chronological period
—@— Tochu 120
- Piacebo drink  +:p<0.05, %:p<0.01
Initial date showed the average for 3 month of BP measurements

Fig. 7 Effect of Eucommia leaf extract drink (Tochu 120)
and Placebo on blood pressure (unpublished data)

Ba. KEREIRGND -T2,

(kLA 1200 A O 2 FE O MEZEE)L, SBP T
BEREHIV ERTAZ LTS B RIMERT
EA%ZR U, £/ DBP BTRETH - 7=, BIEH
»H6, 12, .18 » AFB LS TCoOMEITZ— 4 ~
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