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Effect and safety of the tea beverage added with peptides
derived from sesame protein hydrolysates on blood pressure
in high normal blood pressure and mild hypertensive subjects

Shigeo Moriguchi*, Taeko Iino*, Aki Kusumoto®, Hiroshi Shibata®, Hiromi Ohta*
Yoshinobu Kiso*, Kazuhiko Yokoyama**, Ayako Kusano®*, and Takao Obara®**

A randomized double-blind placebo-controlled study for 12 weeks in a row was conducted on 35 high-normal blood
pressure subjects and 37 mild hypertensive subjects to determine the antihypertensive effects and safety of the tea be-
verage with 500 mg peptides derived from sesame protein hydrolysates. The total 72 subjects were divided into two
groups ; the test group (male/female=15/20, average age 52.3 =+ 9.4, SBP/DBP=142.2 + 8.6 mmHg/88.1 £ 5.8
mmHg), the placebo group (male/female =23/14, average age 53.0 & 9.8, SBP/DBP=140.7 + 7.8 mmHg/88.8 +
5.2 mmHg). Each subject in the test group was given 190 mL of the test tea (test beverage) once a day for 12 weeks,
and in the placebo group was given the placebo tea (control beverage).

SBP in the test group was significantly decreased at 4 (p<<0.01) to 12 weeks (p<0.01) of experimental period as
compared to the basal value . DBP in the test group was also significantly decreased at 4 weeks (p<<0.05) of experi-
mental period as compared to the basal value , and the significant decrease continued for further 2 weeks (p<0.05)
after stopping the intake. In the placebo group, in contrast, no changes in blood pressure were observed.during the ex-
perimental period. As compared with those in the placebo group, SBP in the test group was significantly lower at 12
weeks (p<0.01), and DBP was also significantly lower at 6 (p<<0.01), 10 (p<0.05) and 12 weeks (p<<0.01) of ex-
perimental period and 2 weeks (p<0.01) after stopping the intake. Furthermore, the differential analysis indicated that
SBP and DBP in the test group were significantly lower as compared with those in the placebo group. In high-normal
blood pressure and mild hypertensive groups, maximal variation of SBP was — 13.8 + 7. I mmHg and — 13.8 £ 12.4
mmHg at 12 weeks of intake, and maximal variation of DBP was — 6.3 + 3.9 mmHg and — 8.5 £ 8.9 mmHg at 12
weeks of experimental period respectively, compared to the basal values.

No adverse effects originating in test beverage or control beverage were observed in the clinical examination, physi-
cal examination and medical examination/history taking.

These results suggest that test beverage containing 500 mg peptides derived from sesame protein hydrolysates exhib-
ited the antihypertensive effects in the subjects with high-normal blood pressure or mild hypertension. Dry cough, skin
symptom and allergic reaction were not observed after long intake of the test beverage or the control beverage in either
high-normal blood pressure subjects or mild hypertensive subjects.

Key words : sesame protein, peptide, high-normal blood pressure, mild hypertension
Journal of Nutritional Food, 7 (1), 49—64, 2004
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F# (%) 52.3+9.4 51.9+6.8 52.6 +11.3 53.0£09.8 50.7 = 11.9 55.5+ 6.5
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*E (kg) 61.8+10.9 62.1+12.3 61.6 9.9 65.9+11.2 68.5 +13.1 63.1x8.1
BMI 24,.3+2.8 24.3+2.8 24.3+2.9 25.2+3.2 25.4+3.7 25.0k2.7
BHEE (%) 40.0 43.8 36.8 37.8 421 33.3
INEREIME (mmHg) 142.2 £8.6 135.1 +4.3 148.2 + 6.3 140.7 £ 7.8 134.5+4.0 147.2+ 4.9
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2HERE
A ER 22 HA R FEIE AT -
BEIER BEEE T 0l EEEI{E (Pre)
INFEEIME  HEREEIE 142,1+11.2 138.9+09.9 140.6 + 9.1
(mmHg) POEET /O RE 138.7 £ 7.2 140.2 9.9 139.5+7.7
HORAIME  SRERAUEIES 88.6 7.3 85.8+6.9 87.31+6.6
(mmHg) POGENA¢ SF 87.2+5.2 87.2+6.3 87.3+5.1
iRk SERAEIBE 72.6 +16.2 68.5 + 13.4 70.6 +14.3
(bpm) A EBEF B 69.4+09.2 67.8+9.5 68.7 +8.7
SERBICEBE n=35, #EEEIEEE n=37
EESEmEE
A ER 22 HA R EIEA
=1 F B AN Al
BEBR EmEE 2 BT 0l EEEI{E (Pre)
INMEEAME — RERYURIES 135.4 + 8.1 133.9+7.9 134.8+6.7
(bpm) A AR B 134.8 + 4.8 134.9+ 7.4 134.9+5.1
HAREAME — SERANFEIEF 85.1+ 4.6 83.2+ 3.8 84.1+ 3.4
(mmHg) A AR R B 84.9+ 4.7 84.2+5.9 84.6 +4.2
i iSES HER R B 69.9+14.9 67.4 +10.4 68.7 +12.4
(bpm) X FRAREI B 67.6+09.7 65.7 +9.9 66.7 +9.5
AERICEE n=16. A EEHCEEEn=19
BESMmEE
AR HARE FEWE AT
* : 35T}
BEEE PR 2 R 0@ FEREfE (Pre)
INFEEAME  HERETEIEE 147.8 £10.5 143.1+9.5 145.5+7.9
(mmHg) AR R B 142.8 +7.2 145.7 £ 9.4 144.3+ 7.1
HRAIME  SRERAURIEE 91.6 + 8.0 88.0+ 8.1 89.9+ 7.6
(mmHg) ERRHHEE 89.7 £ 4.7 90.3+5.2 90.2 +4.3
iRk SERARIBE 74.8 +£17.3 69.4 + 15.8 72.2 +16.0
(bpm) A AR H B 71.2+8.5 69.9+8.9 70.8+ 7.7
AERHOEE n=19, HHEHHETEL=18
S+ e (R
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®3 2HBRECHIINES S UIRER

b3 0T FEEHRR
#IER
” B Pre 28 438 638
IVERERME SUERAREIEY  140.6 9.1 134.6 +9.7 132.5+9.3** 133.9 + 8.9*
(mmHg) MEBEREE  139.5+7.7 135.0+ 7.8 136.1+10.3 137.8 + 8.4
HERHIME BEREUEIEY 87.3+6.6 84.1+6.4 83.3+6.1* 83.1+6.1%#¢
(mmHg)  AfEBEUEIEE 87.3 £5.1 85.1 £ 6.0 85.8 + 7.4 86.9 +5.8
fRig%  EEREEIE 70.6 +14.3 68.6 £ 11.9 68.8 £ 11.9 69.4 +10.5
(bpm)  AfFBEREIE 68.7 8.7 67.7 £ 9.1 67.8+10.7 66.8 9.2
AR HEEIAM
#EEE B
" 838 1038 1238 1438
ISEHAME  REREUEIEE  132.8 1210 130.7 £ 10.3** 126.84+10.3%%%¢ 135.5 £ 11.5
(mmHg)  aREARF4E¥  135.6 k8.5 135.3+10.0 133.2+8.8 137.8 £ 9.4
HRARHAME AUEREEIEY 82.9 £ 6.5* 82.0 £ 6.6%** 79.8 £ 5.6**## 82.9+6.0%%¢
(mmHg)  AEBEUEEE 85.6 £5.7 85.8+ 7.0 83.8+7.2 86.9 = 6.6
fRigth  BEREEE 67.6 £ 11.1 8.2+ 13.7 66.8+9.9 67.4 = 12.1
(bpm)  AERERFIEF 65.2+7.9 66.2 + 8.5 66.5 9.1 67.9+9.6
SERMEL T n=235. HEEEUREE n=237
R REE
*:p<0.05 WG & OFFEE (Dunnett HE) i
*p<0.01 EENTE OFEE (Dunnew HE)
21 p<0.05 HEEHCRE L OFEE ((BE)
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=3 —
£ 1Mop % 9|
E E
135 -
H 85
& 5
= 130} & 80
g T
125} ® o551
EIIER | EEER AR Rt
. L L ) i ) : i 70 L f s s f oy )
120 pre 2 4 6 g8 10 12 14 pre 2 4 6 8 10 12 14.
R GA) #RS (A)
SR+ R

* 1 p<0.05 EHHT £ OFEZE (Dunnett #5E)
** 0 p<0.01 SENHT = DA EE (Dunneu F5E)
#op<0.05 WEREREE L 0FEE (BE)
0 p<0.01 MEEAEF L OFEE (HE)

3 2WEREICSHZIREMMLES L UCHGRAME

E# S BT % O SREREEHE D DBP (€4 |
B4) &, BEGIE (84.1 = 3.4 mmHg) &
B LT, ER12E%E (p<0.01) ITFER

xR L, T, XHEEEE L B T,
B 6 (p<0.01), 8 (p<0.05), 12:8# (p
<0.05) B & UHEIGRT 238#% (p<0.05) T
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F4 ERSELEEICSTIMES S UHREE

EEAT .
BAEE — Hil AR
Pre 238 438 638
INFEHAME  HEREEIEY 134.8 +6.7 131.4+11.5 128.9+11.6 128.4 £8.7°
(mmHg) AFBERFIBE  134.9%5.1 132.9+9.3 133.8+11.2 134.2+ 5.0
HERHAME SEREREEE 84.1£3.4 82.5+6.1 81.8+5.7 80.6 +4.9°°
(mmHg)  ASEERUEIEE 84.6 £ 4.2 83.7 6.7 83.9+6.8 85.0 4.0
Rig®  HEBREUHE 68.7 £12.4 67.4 £ 7.3 67.1%+10.5 68.9+8.3
(bpm)  AfEBERFIEY 66.7 +9.5 66.7 +=9.0 66.4 +11.7 66.9 + 11.1
AR HE=1RE
=B B
e 88 1038 1238 1438
IUiEHAME BEREEIEE 126.3 +7.0° 126.9+12.0 121.1 £ 6.7%*%¢ 130.3+11.6
(mmHg) AfEBERFIBY  132.5%7.6 130.5 +7.9 131.7+6.9 134.8+09.3
HERAAMAE HAERETEEE 80.2 +3.9° 80.1+5.7 77.8 £ 4.0%*° 80.8 *+5.5°
(mmHg)  AfRBERKIEY 83.9%5.3 82.9+6.5 82.3+ 6.6 85.4 +7.3
A% HBEEE 67.4 7.8 66.4 +8.6 66.2 +8.9 66.8 £ 9.7
(bpm)  AFERARKIEE 65.2 +10.0 65.6 +9.7 65.9+ 11.4 67.1+10.8
KB EBE n=16, WEAHE =19
SR+ e (R
*:p<0.05 HNGEIE OHTERE (Dunnett H5E)
** o p<0.01 FHEIEOFEZE (Dunnett #5E)
Fip<0.05 dHEHMCEEEEOFEE (HEE)
#Fp<0.01 MEHEEEOFEE (RE)
IR M E —— AR M o
--0-- X ERECEIBE --o-- JHFRAREIEE
14071 o5
) L S 9ol
I 135 Z
E 130} E g5t
e}
g 125f Egi 80
2 5
g 120} o5t
AR AR AR =
115 n - 7 : — — 5
pre 2 4 6 8§ 10 12 14
#IR GE)
Pyl

1 p<0.05 IHT £ DA EE (Dunnett #5E)
** 1 p<0.01 HELET & DA E (Dunnett #5E)
fp<0.05 M BHEHELOHEE (%)
2 p<0.01 MERHEE L OFEE (BT

4 ERSEODEECSH T EERNES S OHGRAMNE

Shhol,
BLAE & 1L O SER R DBP (%5,
5) &, BHGEIE (89.9 + 7.6 mmHg) &

BEIBMEZR L. —F. T BECEEETIE,
HERHI M DBP I B AT MH (84.6 £4.2
mmHg) & & L THREFFENICEEL L 2R
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*5 BESOEECSTZM0ES S UREE

13T EEHAR
HIEB itk
= AR Pre 238 438 638
INFEEAME HERAKIEF  145.5%+7.9 137.4+7.0 135.6 = 5.4"* 138.5 6.0
(mmHg) MEBECEIEE  144.3E7.1 137.2 £ 5.4 138.4 +9.1 141.6 + 9.6
HAREAME EERATEIEF 89.9+ 7.6 85.5+ 6.6 84.5+6.3 85.3+6.3
(mmHg)  *FBECEEE 90.2+ 4.3 86.5+ 5.0 87.7+7.7 88.9+6.7
Rins  HEREuEE 72.2+16.0 69.7 +14.8 70.2 £ 13.1 69.8 +12.2
(bpm)  AFREUEIEF 70.8 £7.7 68.8 + 9.4 69.3+ 9.5 66.7 £ 7.0
AR FEEIRE
BEEH piog:i
ﬁ 8 B 1038 12:8 14 38
INFEHAME  SERERIEY 138.4 +12.8 133.9+7.5*** 131.7 £ 10.5** 139.9+9.7
(mmHg)  ASFBRREIEE 138.9%+ 8.4 140.4 = 9.6 134.9+10.3 140.9 £ 8.7
AR SEREEIE 85.2+7.4 83.5+7.0°° 81.5+6.2"" 84.7 +5.9°
(mmHg)  AEREREIEE 87.3 5.7 88.8 6.4 85.5 £ 7.7 88.6 + 5.6
frigfl  EEREUEE 67.8 £13.5 69.7 £ 17.0 67.3£10.9 68.0 = 14.1
(bpm)  JEREEIES 65.2 £ 5.2 66.9+7.3 67.2 +5.9 68.7 +8.3
SERBCELRE n=19, AWIBHEEE =18
A i + (R 32 _
*:p<0.05 FNATE OAEZE (Dunnett HE) .
** 1 p<0.01 T E OFFEE (Dunnett FRE)
Fip<0.05 xEMHEELOFEE (RE)
20 p<0.01 HEHAELOFEE (BE)
VN SEE e BB HRMNE |, pepaorpinr
--o-- F R R --0-- WEREHEE
150[ 951
2 s 2 o}
€ €
E a0t E &t
H H
g 135} g a0r
130} 75k
& SRR R +
125 : : : : : AL A 70
pre 2 4 6 8 10 12 14
#rE GB)
T+ R

1 p<0.05 AT & OFEE (Dunnett 15 )

** o p<0.01 BHLHT & O A EE (Dunnett H85E)
#1p<0.05 MEEEE L OAEE BE)
721 p<0.01 HEHCREE E 0B EE (RE)

5 BESMEEICSH 2 IHEEIME S & ORI ME

L <, B10ERK (p<0.05) BLU12
Hk (p<0.01) CHAEBREMEZRL, T,
o BREICELRE & Hoigz L ¢, 10385 (p<0.05)

BLUEBEKRT 2:8% (p<0.05) THEICE
%R L7, —77, sTHEEEETIE, 5B
[+t DBP (3 #EAETME (90.2 £ 4.3 mmHg) &



B L CHREMFENICERE L LB 2 RS 205
125

%B. IEEBENEECB 5 REBEHE R
DIERHIE I % ik DBP 8t &, I
128D —6.3 = 3.9mmHg TH o720 — .
BRAE 5 U5 1 B0 % SRBR AR o0 BBl
(29 A i K DBP Ay 3, 12 BEO
— 8.5+ 8.9mmHg TH o7,
(3) MR¥%L

EHERE. EFRBENLES B L OBER M
EHIZBIDIRBBOREES, F4B &
UERSITR L7z, ZOMER., EHURE & 58
ZHMICBWT, WEEE b ICHARE S 2
HHELE TR EERIIRO O 25
i
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2) BREREE

(1) MAEEEMREDS L M4 LERRE
MEFHREDORHEREZ K6 1C, MiEAEfbE
HIRADFERZ T T IR L7z HERACEHERL
BIfRICBWTHEIFAEEESHA SN, ¥
R ERAFHEAI A TLDL- 2 L AT 0 — V3B
JUBRICEEZBMAE AL, L LE
Do, WIN S KEEHFHATOEB TH -
727z, RERECEHCBIE T 2 RELE TR
weghrshiz,
(2) fRigE
RIEAEICDWTIE, AT X 5 FRik i 5
P24 (BUGIHRE 14) KAz, &
EREICELRE B & U BRBICELRE & B 1B O

®6 MRFHIRE(E

ENE RS
HWEEE EHE(E b6 23
0:8 438 818 1238
WBC 4.0~5.0 |EBERE 5.85%1.4 6.21 £2.12 5.79%1.87 5.93+1.97
(X10%/uL) : ) IEEMEE 615X 1.76 5.84 +1.45 5.89 +1.57* 6.17 £1.79
RBC M410 ~ 540 HEREEE 441447 465.5 * 41.6° 472.9 +44.0 468.7 = 37.5
(X10*/uL) F 380 ~ 500 ISEREEEY  468.5 % 40.7 462,8 + 43.4° 468.4 + 40.2 471.8 £ 43.4
Hb M14.0~18.0 HREREFE 14.4561+1.61 14.25 + 1.57* 14.44 +1.59 14,29 + 1.44
(g/dL) F12.0~16.0  fEEEFEEE 14.521+1.54 14.19 £ 1.54"  14.41 £1.47 14.56 £ 1.54
Ht M39.0 ~50.0 HEEHE 43.1714.27 42.85+4.10 43.33+4.22 42,76 + 3.59
(%) F36.0~48.0 aff@ERKEE 43.12+3.74 42.89 +3.91 43,27 +3.86 43.01 +3.85
Pit 12.0~40.0 RREREE  24.60 £4.58 24.72£5.19 24,23 £5.37 24,82 +5.33
(X10*/uL) ' ! IPEEEEIEE 25.25 £4.97 24,67 + 4.77 25,45 +£5.16 26.16 £ 5.04"
Bmg
NEUT 45, 74 HEREEE  56.3% 7.6 56.3£10.2 55.2+8.3 56.3%+7.7
(%) IEEREEE  56.51+9.2 54,1+9.2 55.6 & 10.1 56.2+ 9.5
LYM 20~ 45 HEEEE  3.5+8.2 35.5+09.4 35.6+£8.3 34.7£7.9
(%) MEBENFIRY 34.8+8.3 36.6+8.3 35.5+8.5 34.6 8.5
MON s HIREHE  4.9%1.3 L3 o 5.54.8* 5.5k.7"
(%) FERERFEE 50+1.9 5.4+1.3 5.2+1.4 5.4+1.2
EOS — HERERIEE 2625 2.5+1.2 3.0+2.2" 2.8%+2.0
(%) I EBEUEIEE 32207 3.4+2.6 3.2+2.0 3.2+1.8
BAS o HERAEIEE 0.7+0.5 0.5+0.6 0.7 0.5 0.7+0.5
(%) I ER R B 0.5+ 0.6 0.5+0.6 0.5+0.5 0.6 +0.6

BRI n=35, MERHEEE =37

T R

*1p<0.05 0#HEOFFEE (ME0dHDH HE)

e p<0.01

OllenFEE MHIE0DH5H HE)
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F7 MARECFIREE

FHE AT PR
#EER HHE(E EIE oA T 838 &
BER 6.5~8.0 HREBEMEE  7.5810.30 7.41£0.33*" 7.55+0.27 7.46 +0.36"
(g/dL) AMEBEEE  7.451+0.37 7.31 +0.35** 7.44+0.33 7.47 £0.29
LTI 3.7 ~5.2 HEREEE  4.43%0.22 4,51 +£0.22 4,58 +0.20"" 4,55 +0.19°"
(g/dL) HEEMFIE  4.40%0.25 4.50 = 0.24"* 4,53 £0.23"" 4.53£0.24""
BEYLE: B 5 ﬁ&ﬂﬁﬁ 0.71£0.24 0.75+£0.27 0.72+0.23 0.73£0.33
(mg/dL) IHEEEFIEY  0.68-0.26 0.69 +£0.22 0.69 £ 0.26 0.70 £ 0.28
GOT 36 LT HEAEE  23.819.0 23.9+9.6 28.5+ 24.6 25.8 + 14.1
(/L) HEHFIE 24.4112.0 27.1£19.8 26.1£19.4 29.1129.2
GPT 55 LI HEERUHEE  25.5113.6 23.5+11.2 25.5+14.2 24.3+11.7
(/L) WMWK 26.3116.4 26.9+17.5 26.2£18.6 29.1£24.2
ALP 105 ~ 330 HERERKIEE  268.91£93.6 262.1+90.5 270.8 £ 97.4 275.9+107.8
(/L) HEEMERE  241.11£68.2 239.7 £ 63.2 240.4 £ 65.0 245.5 £ 63.4
LDH 210 ~ 400 aatxﬁﬁ 346.5 £ 89.2 352.1 £ 76.9 352.7 £ 74.6 346.6 + 75.8
(/L) HEERFIEE  346.6 £ 61.6 357.31+93.3 356.9 + 66.3" 358.6 + 81.4
+GTP 4~63 ﬁﬁﬂﬁﬁ 43.5+41.9 39.6 +30.2 43.2 £37.6 48.7 £ 50.9
{lu/L) ME@HEIEE 43,51 33.4 42.6 +34.5 43.2+33.6 50.6 * 47.5°
CPK M50 ~ 220 BESATHIE 158.51174.8 145,7 +137.7 147.5 +195.9 124.8 + 86.6
(lu/L) F40 ~ 170 IERAHFIEBE  132.2163.6 148.6 £ 153.5 125.3£69.2 119.2 £ 69.6
T-CHO 130 ~ 220 ﬁﬁtxﬂﬁ 205.6 + 34.8 199.6 £ 36.0° 207.3 £ 39.6 204,4 £ 37.7
(mg/dL) ERERIE  205.9 = 36.1 203.6 = 30.9 209.1 +33.9 210.8 = 35.6
HDL-C M35 ~ 68 HERMrEE  55.5%12.3 53.8 £11.7 55.8 +13.0 54,1 +12.8
(mg/dL) F38~77 WEEFEF  59.21+14.9 56.8 +£13.8°" 59.1 £ 14.6 56.8 £ 13.1
LDL-C 20 ~ 139 Hﬁﬂﬁﬁ 119.4 £27.7 114.3 +30.3* 124.5 £ 34.9 128.3 £ 34.5""
(mg/dL) IFERARAIEE  115.9%33.2 113.0 = 33.2 125.94+39.4°*  128.8+40.7""
TG —— ﬁﬁﬂﬁﬁ 107.3 £ 84.1 110.1 £ 65.6 137.7 £ 166.9 112.9 £ 63.2
(mg/dL) MEEEEE  123.6 £113.3 134.4 £ 120.6 140.1 + 181.4 137.9+105.2
REE 2.0~7.0 HEAHEE 5.19X1.16 5.00+1.12 5.23+1.25 5.27 +£1.19
(mg/dL) : WEREEEE  5.70+1.03 5.62+1.08 5.66 + 0.96 5.98+1.12*
REZEE gvc00 EEEEE  13.2%4.2 12.3+£3.6 12.1£3.1 12.1+£2.6
(mg/dL) IEEFIEE  13.1+2.8 12.8£3.2 12.7+2.7 13333
JLTFZ MO.8~1.4 HEREUKIEF  0.95%0.18 0.97+0.18 0.97 £0.22 0.96 £0.19
{mg/dL} F0.6 ~1.1 WHERRREEE  0.97£0.15 0.98 £0.17 0.96£0.16 1.00 £ 0.21
Na 137 ~ 147 aﬁﬁﬁﬁ 142.4 £ 1.4 142.8 +1.3 14M.7+£1.7* 142.4 + 1.5
(mEq/L) HEBHHE  142.21+1. 142.9+1.8" 141.6 £ 1.4° 141.9+1.8
cl 98 ~ 108 HEMHEE 102.7X1.6 102.2+2.0 102.1+£1.7* 102.5+2.0
(mEg/L) IR 10272 1.6 102.1£1.6 102.1£1.9° 101.8 1.8
K 3.5 ~5.0 HEAEE  4.3010.29 4,11 £0.35"" 4,21 +0.29° 4,28+0.36
(mEq/L) FHERATAIEE 4.3510.34 4.03+0.32*" 4.11+0.31*" 4,20 +0.35""
Ca 8.4~ 10.2 FEEEREE  9.571£0.30 9.53+0.33 9.49+0.33 9,53 4 0.33
(mg/dL) IWEFIEE 9.54+0.30 9.47 £0.37 9.46 £ 0.34 9.58 £ 0.37
Fe M71 ~ 248 SESERKIEF  109.51£33.4 110.5 +32.7 110.1 £ 37.1 111.9+ 36.9
(ug/dL) F59 ~ 229 IFERRRAIEE 110,21 38.2 114.7 £ 42.2 111.8 £ 37.5 123.0 = 44.3
22 A 10 60~ 110 SEERTHIEE  95.7 1140 94,0 £ 16.1 96.5+ 16.9 95.8 +21.0
(mg/dL) IMEEEEE  95.9%14.4 95.1+12.0 97.8 £ 14.9 96.4 + 16.2
CRP 0.0 ~0.5 a&ﬂﬁﬁ 0.07 £0.11 0.16 £0.38 0.11£0.32 0.09 £0.09
(mg/dL) WEREEE  0.20 £ 0.42 0.23 +0.49 0.32+1.27 0.17+0.26
L= it 0.3~ 4.0 HEMEE 09711 1.01 £0.84 1.68 £3.29 1.1 £0.98
(ng/mL/hr) HEHFE  1.2611.18 1.40£1.33 1.21 = 0.96 1.24 +0.88

AERHCELRE n=35, MEBCHEE n=37

PR £ PR

1 p<0.05 0EEOFEE (Moodd hE)
0l oFEE (WHEDH S HE)

i p<0.01



EEEEIRDOONLEdh o7,
3) BFE. FIEME. BMI L UHFE

RE, HIENE, BMI B X EROK %
FBITR L7z ABRECEIEE B X U He Bk} B
LD ICHEIHANABEI R S hizhs, B
FAEEMIC & 0 HEBRACHHER O ELE T2 W
L s iz,

4) BE - H2s6 LUBIKNER

BHGAE & RBZEHRICB VT, KRR
B4 2B L OHBECEHE 6 45 10— BF09 22 BURR
ERPTHZ COFEFERIIHA SN D
DBEHRHA L ORRBMRIZZ L VE/IEZ R L
LW E NI, EHI1T, =B, KEERD 3
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W7 LV F—JER % EORIRIGTER b %\
LWans, ABREEEMICLII2% -1
ZIBWTIE, BEREE & OED DN S
FTRE—URBO SN h o Tz, RELE I
RONI-HERHREERIITRLL,

4. F T

T KL /$e/IN L O IE % @i 13 130 mmHg
il /85 mmHg # i & S, EHIMLE I 120
mmHg Fiiili/80 mmHg #Kiii £ EF SN TW5B Y,
MF% BEHFEDH 2 VIZEETEE T CTFIFR
ESEDL LN, BEBRFRORKEAEL 25,
BIE, BEEDOHPTLZOHMFELLEMEDNDS
ACE HEEIGFHE SN TW ALY, 2Bk &

*®8 EFNBREE

ATERZEHALE] EINER] AR
BEER HEEE - : - -
2 \ai 038 238 438 638
k& HEBAEE  61.8110.9 61.5+10.8 61.5+10.7 61.4 +10.7 61.2+10.6
(kg) IEEMEIEE  65.8+11.0 65.6 = 11.1 65.4 +11.1 65.4 +10.8 65.2 +11.1*
fFigii® HEREEE  29.5%5.7 28.7 +5.5 28.4+5.3 27.7+5.5**  28.0*+5.5°
(%) IEREEEE  20.0+8.0 28.4 +8.0 28.2+8.0 27.2+£7.7**  28.1%8.2
ki SHEBREER 24.31+2.8 24.2+2.8 24.2+2.7 24.1+2.8 24.0+2.7
IMEBAEIEE  25.2+3.2 25.1+3.2 25.0+3.3 25.0+3.2 25.0 +3.2°
-} HERMRIE  35.8+0.5 35.7+0.5 35.7+0.4 35.8 +0.4 35.7 +0.4
(‘c) MEBREEE  35.7 0.5 35.8+0.5 35.7+0.5 35.8+0.5 35.6 +0.4*
HEEAERRE HEZ=HR
BEER LR
8iA 1038 1238 1438
k& HEREEIEE  61.1£10.5° 61.2+10.6 61.2+10.8 61.3+10.8
(kg) AMEEEREEE  65.1E£11.1"  65.2+11.0°  65.2+11.2 65.4 +11.2
thigih®E  HEREEEE  28.2+5.5 27.6 £5.3** 27.8+5.7° 27.5+5.6*"
(%) HEBEE  27.9+8.0° 27.5+8.2** 27.7+7.9 27.6+7.8*
o SRR 24.0x2.7° 24.1+2.8 24.0+2.8 24.1+2.8
MEBEEIEY  24.9+3.3° 24.9+3.3 24.9+3.3 25.0+ 3.4
#iR HEREHE  35.610.4 35.7 £ 0.5 35.6 +0.5 35.8 0.5
(c) IFBEHIE  35.7+0.4 35.8 + 0.4 35.7 + 0.4 35.8+ 0.5

AR n=35, A EREEI =37
SEE il + AR =

Fip<0.05 OMEOFEE (HEodd HE)
** 1 p<0.01 0EEOFEE (HEDDHD EE)
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*9 FEEH-E
ﬁf? MR EE WRRE RN EEES BREE & OREREORM
ADI0 % 48 RBREE  HE3MEHE . TA  EEBEEACLY | B o0, —BR0b0
THWERBRIZE L EHIE,
A022 & 55 GEEREE BE1. 3388 T THREZXSBEERMIC2E@AS MY, wTh
EWOME  EUBEK (33 b1 0Tk, MRS Lo &N,
et MISEOREC L) 5 BRI CEE, B
5 BAMER C 5 ) EEEES L & M,
A0 % 50 BBRE  ERIEE  ERER GE. AREOBRACLY 3 EECON, B50h
Bk ) BIMERT 5 ) EREEL L £ A,
AD% F 62 BB BN 1EE g SHARAIC LY | ACOR, —BEOH0
T ) EREMEIES Lo & M,
BO5 B 71 MEHE Hm0~ 1388 # brbERERETH) . BN H 5N,
EMOEE  ABER (K. WFhOEARTI ~2 B THEAOLHER
WE)  E3E4 L &,
AIERD - EIEE, BukHEA. 6 BT
B, B85 54 BIBERT 5 ) ERMEE U
& 4,
BOO6 B 67 MEmFR  BmoAHE T 2 BMCEM, RERRLH > RROEER
O, EREFEES Lo &,
BOI0 % 50 MEEE  EN6@E W% GARE | BORACL ) Bl EREFEL L
oy
BOI5S B 53 MEKE  BER0OEE  ERER EE. RREERACLY 2 BETEE, B5 4R
SH . BK) SRR T Y ERRIRS L &,
B0 & 50 MEHE  BRAEE  EINER G BRI, WEHBA. AR2E, ERE 16 A
BIEE. . 1 [ICENR, 85 H % RIMER T4 Y ERAE
W, BA) 53 Lo 4,
B03I % 5 MEZE  BROEE  RINER Bk, EREEACLY 6 BMTER, W5 » LA
) IRER T & ) EEBMES L & SN,

DEIERY e shTsh, BEREZRES
FTICHEEERHZAE L, 22oHEEBRLP TV
AanERE%E b O EREA MO EA
IAThbhTws,

4l IEH BEMES 35 43 & UEHE ST
FEZ3THENRE L, TXEHEHRRTT
I 500 mg % #H0 L7 Z6 8 (190mL) @ 12
W BN OBEEIER 7 b ICZetkiconT,
7T e REHE TR E T 5 _EERILEE
BRTRE L7

ZOFFE, RERFCEHERUC & ) &35RE
IEF S EM R B & OBE & I ORgHIIC
BT, IGRHIIMES X CHERBIMmME & b (12

FEHRME I AR TEE L BREERAPHER S .,
BAS R MER T OB 12 88 T b v
fERRLTzo Tz, MR ORBUCE
VT b AERECEEE ICA B BEER 2D 5
Nz e, ITTEAEHEARTF FERM
ZREBRHIIE R S EMES B X OBE & M3
12T 2 MEERREA L, €OMREER
FIYEHERERTF FICLbbDLEZ
iz, 612, @HBREORBRIEEICSE
W, PREREARM T H AR M2 & LG
WA P74 Y OFBEOIERMEF 721338
MELY DMEDET%2ALPo7zZ Lhb,
12 A OB CIAEOREERIZR S



NieholcbDbEZz NS, 72, KRk
FHEDURIE 2 A% ICBWT, BIRIEIC L 3
MED EFIEIBDSN-H, Ak LA TR
Z < FEHUEME 7213 BEACEBED ME L T
WHICH @G LA TH-72, NS08
RED, THAEHRARTF FEmZzEaos
PIEHBEMES B & OCBES IEZ 28 L
TMESENRERERL TWAEIT TR, #
DREFEVER DB BM L EB 2 Eb T, »OEH
RILICE 28E (VXY 2 F) BEOLED
PRV EDPLREWDET LI L2 RET
5bDLEZ NI,

BELICELY, IXEAEZAGHEESE
SREES—ETA L THRLTELRD
BEHESHY (IBAEHESTFF) &
6, 3HED ACE HERTF FARE &R,
BIEERBET v 2 HW-BIWERICE
WT, ZOFHAMEFRBENTVEY, /-,
TABERMEE 2RI L TvERE
HRA T F FIRINZEEEL O 4 38 1 0 BEGEER
EBWTHREEAEROTNEY, ZORER
Tlx, MPEHRAEICB VT, ACE HEHS|TH
bbb = ViEHD ERRIRTEA DR E)
R b N o 72H5, AlE 0 12 J8 B
THRBLERVEONAZ 0o, I7E
HEHRATF FIRIMZASEHERUC X 5 RE
TEHIZEE RS DTH Y, BRE~DEHEE
HLA L) RBEOEROR W L % FHEH
BYsT e TEl,

=77, 12 BB ORMEIUZB VT, HEREK
FHIBE L 2w & Bb N B AR TH%SEns
FHRIHMA I b0, BEER. e
ATl L U ACE FHEA TR ONS X ) % Zem;
SOMMEERITA SN, SHEBRE TR
ERHIIRBO N horz, 72, BFRBREIC
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BWTYH, HEBRICEHENRIHR T—HOEA I
BELEBDR SN2, HEMEHFENOM
NEEETH Y, EREEICER S 2 842
IO N LD o7z,

DED#RLY, I~BHEHKARTF F
500 mg Z SN L 72 A SRBR AR . RESEEICT
AL o TERNSEMESS L OBES
ML O UG A I 33 X ONHER A 1l % 5
CRFRICHEL, BEHICBRL T 2058
TR Ly DOZEERYNY Y Fid e &4
BN EATRENT,

3

5. #&

T EABBARRTF F 500 mg 2 iRkn L7
AR OGEEMER B X RSN % 51T 2
728, IEEREIES 35 %4 & BEmIUTEE 37
BEaFE Lz 12 888X 52 - EERL
BB ER L7z, ZO&E, LTz Las
BHohELRo7,

(1) EFBSENTEED X UBRESMEZ DI
FEAILE & JRRMME (23T, BREREEH
BFCIFBIEIME & OB IS & U IRAk
B L OBREBIZBWT, wIFhdFaE
FHICH B L REERSZO 5Nz, —F,
X HRECRLEE CIRIME ICA B Z8iz A 5N
Ldrolz,

(2) LREOBEERIZ. SHBE COmMm L
& SIRIT DT 5 TR b, FREeh TR
2 MR OFEE % 42 TR 12 8% TR D
BVEZR Lz, 72, EEURIE 2 B0
MED LFIIRETHY, U Y F&En
MEZIZDLN o7,

(3) HEHUHM AU T, BHERE, BEUHK
EBLUZE - MZOKEDI S, HEEH
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