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Abstract A randomized double-blind placebo-controlled study was conducted on 63 subjects
to determine the antihypertensive cffect of a vegetable drink in which sardine protein
hydrolysates containing a dipeptide, Valyl-Tyrosine (VY), were incorporated. The subjects,
consisting of people with mild hypertension, high-normal blood pressure and normal blood
pressure, were randomly divided into test (male/female=25/6, average age 50.1-+10_4 vears old)
and control groups (26/6, 19.0-t5.0). Each subject in the test group was given 195 g of the
vegetable drink containing 0.5 g of sardine peptides (sardine protein hydrolysates) with 0,4 mg
of VY (test drink) once a day for 13 weeks in a row, and subjects in the control group were given
the same amount of the vegetable drink without sardine peptides {control drink) in the same
manner. In the test group, 40 subjects with mild hypertension or high-normal blood pressure
(130 mmHg gsystolic blood pressure (SBP}<160 mmHg and/or 80 mmHgs=diastolic bload
pressure (DBP) <100 mmHg) showed a significant decrease in SBP, from 142,06 -+10.3 mmHg at
the start of the test to 134.4+11.1 mmHg during the first week of the test period, after which
similar values were seen throughout the test period (13 weeks). Compared to the control group,
the difference in SBP from baseline was statistically significant in the test group throughout the
intake period. DBP also decreased significantly from 88.0+7.9 mmHg at baseline to 83.5+8,
6 mmHg after 13 weeks. In the control group, SBP and DBP were 140 8+8 4 mmHg and 90.
5:16.6 mmHg respectively at the start of the test, and néfther decreased during the test period.
In subjects with normal blood pressure, neither those in the test group nor thoese in the control
group showed a significant change in SBP and DBP during the test period.
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Arn excessive fugestion test was performed on 25 subjects with hypertension, mild hyperten.
siom, high-normal blood pressure, and normal blood pressure by giving 585 g (3 times the
recommended amount of intake) of the test drink for 14 days inarow. As a result, a significant
decrease of bleood pressure was observed in the hypertension, mild hypertension and high-normal
binud pressure groups, but no excessive decline in blood pressure or any side-effects were
associated with any subjects during the test period.  In the groups with normal blood pressure,
the excessive ingestion of the test drink did not affect blood pressure. In these two studies,
physical check-ups and biochemical analyses of blood and urine were also conducted in all
subjects, and no abnormalities were ohserved.  These results suggest that the test drink contain:

,,,,,
uuld hypertension or high- normal blood pressure.  No adverse cffects were observed in either
hvpertensive or normotensive subjects,

Key words: randomized double-blind. placcbo-controlled study, Valyl-Tyrosine, sardine pe-
ptides, blood pressure, antihypertensive effect, vegetable drink
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Table 1 Subject profile

13-week double blind placeho-controlled study 3 week excessive gestion sty
Daily intake: 1 pack {195g) Tufly intake: 3 packs 53%)

Mild hypertensive and high-
normal blood pressure group

Normotersive group Excessive

ingestion group®

Test drink®  Control &rink™ Test drink™  Controd drink®

No. of subjects (Male/Female) 20 (16/4) 20(14/3) 112 12 8/2) 25 §23/2)
Age [years) 51.8+9.4 52.043.9 47.1:£119  43.8+11.2 495134
Height (cm} 1651480 1683200 1676495 1653275 169.626,7
Weight (kg) 63.7+9.6 6504124 63.7x14.7 581280 64.919.0
Body mass index {kg/m’} 23.6%+2.3 231432 ZREZ N .
Alcohel consumption (%) 17720 (85) 4 20 (70 16711 @D

Smoking habit (%) 07200 {45) 2720 (40) 6711 (55)

710627 3/ 12 [e]
Ni4£7.8 U 4xN2

Hypertension family history { +1{%) 8729 (40)
Systolic bload pressure mmHg) 14202103

Diastolic blood pressure (mmITg) 88.0+7.9 06453 T1.7x558

Pulse rate (beats/min} . 72.1%16.2 71 *\I 6 6RO+109 6382113

Meant SD

a) Test drink grovp n=31: Nexrnotensive grovp (n=11): SBP<120 mmHz and DEP <R3 mmHy
High-notmal blood pressure gronp {a=6+ 130 menfz 5 SBP< 14 meig andior 50 sl lg s, DEP <% nenbly
Mitd hypertensive group {n=14): 143 mmbigs SEP<160 mimblg and/or ® mnbig <DBEP < 18manlly

i Control drivk grocp n=32: Nermotersive greup in=12)2 SBP <130 nually and DBP <80 mmHg

mmlly g SBP< HO mmbg and/or 83 panHg SDBP <30 mmbig
P< 160 munty andfer 9 mnblgs
g ad DBP< 88 mmbly

136 mmbly £ SBP < 140 wrallg and/or ¢ o] <8 mmilg
155 SR 160 menblg and/or 90 wind e
SPP<180 nuebly and/er 10 mpH S DEP <11 ‘mm!{g

High-ormal blood pressure group {n=
Mild hypertensive group {a=14): 139 mxnl
¢} Excessive ingestion grovp n=25: Normotersive group n=8: SBP<Y30
High nsmal blood pressure gro
Mild hypertensive gronp
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Table 2 Blood analysis of the subjects who ingested the test drink

Mild hypertensive

and

high-normal blocd

Normotensive group

54 S g { e l
é:’{;;:nce pressure group (n=20) (=11
O-week 13-weck {i-week 13-week
He atological findings
White bload cell (7x]) 20088300 BRAGH1394 Y054 1617

Red blood cell (X 10%/x1)
Hemoglobin 2/dl)
Hematocrit {90
MCV (1)
MCH {(pg)
MCHC (%}
Platelet { X 1¢/ul)
Baso (%)
Fosino {99)
Neutro [94)
Lympho (%)
Mono {%

Biochemical findings
Total protein {g/dl)
Albumin (z/d)
Total-kilirubin {mg/dl)
AST (U
ALT (U
ALP (WU
LD (U
y-GTP (UMD
LAP U/
CPK (u/n
Total-cholesterel (mg/dh
LDL-cholesterol {mg/dl}
HDL-cholesterol (mg/dl)
Triglyceride {mg/dl)
Urie acid (mg/dl)
Rlood urea nitrogen (mg/dd
Creatinine {mg/dh
Na (mEqg/h
K {mEq/D
Cl {mEq/1)
Ca (mEqg/l) ™
Mg (mg/dl)
Fe (ug/d
Blood glucose {rog/dl)
Hemoglobin Alc {%)
15-AG {ug/mb)
Insutin (zU/ml)

28~31.6
31.6~36.6
13,1362
0~3

O~10
44~72
18~-58
0~12

110~354
180~ 1 50

3§~196
130~-219
W~139
40-~-77
30~149
3.5~7.7
8~22
0.6~1.3
135~150
3.5~5.3
93~110
4.2~5.7
1,4~2.6
53~-188
60~110
4.3~5.8
15~45
3~15

45.1::.,11.8
5174103
161£117
198423
124,9+26.9
50.9412.0
120.4+£98.0
5.45+1.35
13.6£2.6
1.00£0.18
M3.3%1.5
3.92+40.37
104.2£2.0
4.51+0,18
2.20+0.15
100.7+26.6
91.049.7
5.03£0.47
23.146.7,
5.543.5

PERE

2 A

[

R\

26,48 16.5
2132455
306+ 409

198230
117.5+26.1
50,2412 2

144.3£142.0
6,031.58

15,6427

D.96:£0.19%

U3 AxLT
3.80+0.28
103 42,3
4,430,116
21704
100.9:4.32.7
95.0+18.0
5.06+0.42
22.4486.2
12,7189

=40 4440400

31 7*10 3
59418

6812023
110016
0.58::0.15
19.224.0
22.1+10.1
2424493

llb,Qrt 29.3
52.6:£10.9
100.5:£73.0

103.741.7

4.46£0.14 4,400,

2.2040,13  2.2230,13
R9.4x25,1 97 4x22.1
83.2:46.2 29.9+15.3
4.96:£0.29  $.79:40.18
27.8+7.7 27,5468
96+119 159436

Mean+5D

*p8.05, **p<0.01: vs. 80-Week (paired ttest]
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Table 3 Blood pressure of the subjects who did “excessive ingestion testing”

Subjects (n=25) Blood pressure (BP: mmHg) 0-week 1-week 2-week
Normotensive group Systolic BP 115.3:+6.8 113,246 4 112,246.6
(n=8) Diastolic BP 71,4441 70,1457 69.146.8
High-normal BP group Systolic BP 132.5+2 4 127,573 126 245 8*
(n=6) Diastolic BP 78.9+6.4 77.6+4.7 76.0+3.5
Mild hypertensive group Systolic BP 153,9+3.8 134.6+7.6* 139,246 3%
(n=6) Diastolic BP 93.0+£8.0 84,1+£8.1* 85.4+8,0%
Hypertensive group Systolic BP 169.2+3.8 161.5+9.2 150.9%8,7*
(n=5) Diastolic BP 104.3+5.4 101.5+6.3 96.3+4.4

Mean+SD, *p<0.05: vs. 0-week (Wilcoxon signed-ranks test)

Table 4 Blood analysis of the subjects who did “excessive ingestion testing”

Noemotensive group High-normal blood Mild hypertensive Hypertensive group
Reference {n=8) pressure group (n==6) group (n=6} {n=5)
values

Before After Before After Before After Before After
Hematokgical Nindings
White blood cell (/uT) 3900~-9800 660241432 613111277 548231319 43204827 6175142486 629842459 5950+1418 554441526
Red blood cell (x10'/s))  427~570 511+18 498124° 489141 4674340 483146 47952 478237 48635
Hemoglobin (g/dl) 13.6~37.6 15.740.5 15.220.6° 154212 147409 145+13 143$126 14.9%1.1 1504083
Hematocrit (%) 39.8~51.8 46.4£1.2  45.0%1.48" 46,0236 4474258 445328 439+293 446231 451227
MCV () 82.7~101,6 90.8+30 905436 943433 958444 9283496 92.3+93 934423 928119
MCIT (pg) 28~34.6 30.6+£0.9 30.5+1.0 31,5409 31.6+136 30.3+39 30.2:39 3L1fll 31.0%1.24
MCHC (%) 31.6~36,6 33.8+0.6 33.810.3 33,507 33.040.5" 32.5+#1.1 32,7111 33.3+0.5 33.321.0
Platelet {X10°/g1) 13.1~36,2 21.643.0 225443 22,6251 23,1250 244271 240266 24,1449 238239
Baso (%) 0~3 01103 0.740.3 0.6+0.4 0.6+05 0.9+0.4 09205 0.7£0.2 08102
Eosino (%) 0~10 2.6+1.2 3314 25219 2.5+14 37414 3434 2.5¢13 26114
Neutro (%) 44~72 60.8£7.5 61049 566+£92 605447 50.8+85 551%7.2 533x9.0 551116
Lympho (%) 18~.59 232486 290459 343259 303+£47 379162 343+£63 3701106 33.7:13.6
Mono (%) 0~12 6.6+£1.0 6.1+1.1 6.0+2.2 6.1£0.¢ 6.8+2.1 63116 6.6+£1.9 7.8+28
Biochemical findings
Tota protein (g/dl) 6.5~8.3 ~ 7.13£0.32 6.85£0.33* 7.2820.44 6754044 7.13£0.3¢ 7.03+£0.29 7302023 7.2440,28
Albumin (g/d}} 3.8~53  4.43+0.19 4,1840.24" 4522034 4. 122028 4372019 4,2840.15 4544015 4.4640.15
Toal bilirubin tmg/dl) 0.2~ 0.75+0.42 0.7120.25 0.87x0.21 0.65t0.16* 0.68+0.21 0.65+0.19 0942028 0.7810.30
AST (IUM B~38 174433 22,1486 18837} 18.3+4.6 225342 223352 24.8%5.7 2643635
ALT (lu/m 4~43 17.516.8 23.1+16.3 2082205 27.2423,5 21.5+#89 21.5+8.7 254430 29.6+12.1
ALP (UM 110~354 2144269  213134.1 1994599 1944528 207+46.2 204+46.5 244£77.6 2494850
LDH au/) 180~450 2884294 281427 9 2844483  291%69.7 3281684 322533  335+46.1 3431449 8
y-GTP (1U/D) 16~84 200£5.8  23.0:£8.4 26.2+12.1 253%i21 38.0%14.0 37.3#132 8442473 6164487
LAP (IUN) 30~-70 48,3421 459445 497135 46.0£2.4* 49.734.9 49.0+4.3  67.0+23.0 66.0x22.0
CcPK (au/m 38~196 99+23 131455 n+ 1514122 1524118 158+ 141 1854151 1794158
Total-cholesterol (mg/d)  130~219 155437 15631 179130 172136 217433 213%27 224 +45 222439
LDL-cholesterol {mg/dh) 70~13% 9901350 97.3+30.8 110.8+27.4 102,5#35.2 127.7128.8 126.0223.4 131.8+43.0 132.8+34.8
HDL-chotesteral img/d 40~77 50,4479 47,6154 57.7+15.4 56.0%125 6574162 59.5+1.4 7581149 6844140
Triglyceride {mg/d) 30~-149 70.1+21.3 70.6226.2 77.2:428.3 7924321 121.7455.2 116.5462.4 1008214 101.6+46.)
Uric acid (mg/dl)  3.5~7.7 5682106 5802130 6.37+1.35 6,15+1.48 $53+1.03 $.73+1.26 592170 6984211
Blood ures nitroges mg/@i} 8~22 12,3431 12.015.1 11.5%44 13.24+3.8 18,649 17.6:4.3 13.3+3.4 13,8422
Creatinine (mg/dl) 0.6~1.3 1,01£0.20 1004022 098+0.15 1.07+0.15° 1)5+£0.20 1,12+0.19 1.08+0.27 1.063022
Na (mEq/1) 135~150 M4.3+1.4 1420211 1420413 1422418 1418415 1428320 1422+15 1422404
K (mEa/D 3.5~5.3 3.9340.37 3.84120.26 3.884051 3.954021 4183040 4204056 4104050 4.2420.35
C1 (mEq/1) 98~110  104.1%1.5 104.1£1.6" 101.3+1.9 1037424 102.0+2.4 103.213.1 102.0+19 102.2+19
Ca (mEq/}) 4.2~57 4702011 4483009 4.7540.23 4502020 4431019 4533025 4604007 4641018
Mg (mg/d) 14~26  2.14£012 2131013 2.17£0,12 2,12+0,15 2.37£0,19 2283008 2224019 2.2210.15
Fe (#g/al) 58~188 104 41589 103.6430.9 128.24255 95.5434.6 89.8:49.4 52.0+40.1 13524209 128.6+47.6
Blood glucose {me/dl) 60~110 84,1466 85.046.8 93.3+158 90.8+107 948149 9521166 94.0+18.2 96.6x22.9
Hemoglobin Alc (%) 4.3~58  4.54£0.32 4.48+0.35 5034055 49505 5071038 5.08:0.32 5044080 5121078

Mean+SD ’

*p<0.05, **p<0.01: vs. Before (Wikcoxon signed-ranks test)
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2 169.2+3.8/104.3+5.4mmHg, 153.9+3.8/93.0+8.0mmHg, 132.5+2.4/78.9+6.4, Hgdl| A 24z} 25
%9 150.9+8.7/96.3+4.4mmHg, 139.2+6.3/85.4+8.0mmHg, 126.2+5.8/76.0£3.5mmHg E -2J3}
A At 71t & Eo) 32 4S vehd 9384 (34 11 d9Ah9] SBPE 117mmHgolH,
ANE S8R0 ¢S 32 A 4HE = A= gk Adke YTk T Y Gl o
AN XS 3uE HAYols folg te) W¥Fo] IFHA Byt =T AT, DAY HA
AME AEEE HH 93 o) BE dox AR A3ttt (Tabled). Y35} HARIA
2 1A G2 dis) 4 A% o] e BFo] BAAT, BF JIEA W6 WelAe] wgon,
P A7} He H3le ik kel A 219 A3, AzEAe] o= AdE o2
AEA doket. o)l Aol wheh £ AldFEE B4 1A IRA 2 18RS BehE B
F1ed FEF A6, A= A} AL glo] YAHeE AJHHE Palx ¢
53 £A7F 9l Aol AQHA:

i

THGRE o] ¥ HAH A, HEZH ARA T Ay 5o PSS opjske 99
o] Bty TS dpeln e B Ao) FF OIS o T2 G BAE,
2 ACE AsjeP? 5 7steko] Afuts)n, dA) da) olg=x gled, oS Zeteke 1¥st &
Ae] Ggt AEETY 24 A6l Hopd &x"'02 Yehie 89, njer13P% =24 A5 &
of S %zpgo] QAH: Uk YvkHoz gtk Rags Fxajo|dA 5 Quality of
Liferdo]A] BAl7} & A ARolt). Az} S& ojgar THalw @iy 4853 gl Hol
7] TR el gzte] maEolx| BalEolA] Zohd ACE AsjgAe B ="z st 5
2ol oja) 28te AASL”, F717 L Fa] go] HAY & A3, FEF T Fago] I
g7 e 7154 AFAA ARHESE AL B APeEE opldEe ERES volaz
3 A3 380l & ok HALZoH, 17] 195gF AFIHEE 0.5g (FE A¥ VYR 0.4mg)
o] wigtslol glom, 19 1719 Sgoz BEkd ZAtasy} FHHUC

ArHElE] )% g Akl iEiME tg e AgRat ORI g =g, o)F
WA o8 F7] HHAHo] BusA e oM, B APeRY FEA Frle B¢ 21X
Hokale T3 A2 DYYAES Yo, o)Fuze) o 1353 A4 AP AT
2 A3 2RO $37), 3] dste) ol A% AH AARE F8AA ZE 43 7]
7ozl vls) fosiAl AstAc: ¥ B T AF Aol s HF SBP-75~
9.8mmHg(-5.3% ~-6.9%), DBP-2.2~-4.7mmHg (-2.5% ~-5.3%)ck AR E o] &3 F7He] H]
TANE 1354 23 2o} Ryck ADRAE =S T ZaEe) 19 13] NN 33Hast
£ 4% 1YY Ujs] 43 43 Fol SBP-9.3mmHg, DBP-5.2mmHgo|n?, £ Ng g8 F
YT} e AgEFHE 23, NP FHE HIHES A=Y KNS PN g
Ao WS £3 A7) 4o o5 A& Hskde} Feo] e, B Aggae 3
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714% A SAHA) ‘5 BASAF 02 o] e v AFY A B LA
o thal FHRIQERLN BaHE 20g/YE 457 94 4331, SBP-4.6mmHg, DBP-6.6mmHg] &
P} AR T Yof?. A A FEEIPE =] A, ELUE=E X3 95myYe] 4
FHEFDE 857 A4 AT 79] SBP-14.1mmHg, DBP-6.9mmHg”, 7}ctde)d Gejmuiel=
o theiHE 3g/Y 443 45 Fol tiz SBP-10mmHg, DBP-SmmHge] ZSHast7} 242t 13| n
Q= o)l AFol g AYAF 8ol B ABANNE, 2B} T HIII} ol FlAA)
ot o Asl 7YVl AT 9IS Btk EAFLRANE F EAES A
Gt A&, Y9 WEA 22 e} ZE JH/REE BBl P WEA Y T vl o=
RN frefat ARAHATHE HolA, B AdSaE o Aed de= 453 vinsi
Holx F53Art 1 ode] ZIEAFHE 2, Tl AVIAFHAME ALHY FEAS 7IdE
Z oka AlZok. :

39 AgelMe & AIFSE AF F 13539 714 7170 24 SBPS} DBPY] o] A
of BMT AF AL B X uAteke] FolA digk FHHA Hitao] siRo] #F
HAch (Fig2). o] HelM & AFeE9] AHE 25 18WA Ee A4 22 Al i3l oy
Zpe] dkA7t gk Z3HEe-S vEllie Ao] AAERIY a2y 271304 EY Bekes
% 1A EdAl vis) BF 28R Fo] T A, gAY Edo] 537E 2 AFEEd
o dAR=IE B2 Aol ARATk T FY YA te G diRE ABHA Ltk
ket AzolAe Axe A AAEE Add, £ SERAME =g YA HolA
AT, R HollA F83 AuE Ze=vhan A4 2 AESEY A diEl A e
AHE dde g 1Y 7] 1333 7] AHAE 2 1Y 370 250 AJ43 A= AN o 29
ol= AN B A AARHA Atk =3I E AFS HFskE B9 Bk e
44 12 EA), A4S LEEA B T55 LHUAY ARE U E § 3ule 2 250 Y
AH AN E PSR A% A= gAsiet F280] Qe 2R Yehsith o] 23
T B NS A 2 89 3 nEkAelA AtadEs wslsta A kAt sl
st e AR ok

B3 & IAJANA QoM AR, B 279 ool §la, AN ATl tiEiME
E25F 7132 E9) W] ¥EoItk 281 FEoF & F& ACE AaE-S 2t AESESE 3
712 AARE W, & AFHD e ver)de] A AR dick E£F TKEF, 1715 Fol
TE A9 HolA] ¥k ol A= AF7HA A A =S oifiet 259 Al AHANE
AP0} Qajstm glom, B A1FLES] ke deide 247 glokn AztEch A
Hel=ol P8 VYE dredie] b gA g So EAs AT, o) Uy VYe
Hd Il el NAl N e Xajlog de 2HET e 7FeAS Ak . B A
o8 AFEE wFlUE daiMe VYol g Ztasie QA VYo 93 dapge) vy
Z7kl tsted, taAMAde] ZUiE el VYol 93 ACE A EHT 2 #agn Y™™, o}
713 59 A A71A G olfe] U, ol /MM RH7 Bolsta )l 7Fed e A
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LZOOA SR AZTHYATE S

2PN AEO! PR TPl iy

& 4 9ok

B AYLgE 237 @ AADHEEY B8 J)aAT 239 faAolgRe Hold E4¢ A,
HezdA 1HAE TP ZHE 2o BE B T 5+ AR, UL gl ok
F22 BEUE 39 ola)7] ¢ 82 RS Yok B APLE [/ S 2F 215mg, vl
ul¢r 8.0mg, Z4r 9.8mgo] o] Yrk o]2g njjTe] thae] BtaFE ZheEThes Ao o
o) ®ago] PV Az} INV-VIS} hol=219l 200090 2 B2y &3z} 7)ol ok
022 olgg nlujzgEute g kS ATk AztskA) @A, B Agggel sl
Q= njlge] ADHEI= ] o3 AtETe Sejaz HEE F5He 233 A 5 ok

133 F7Izke] A7 2o A 29 7|5A0M 75k Bage 548 o] 9,
NEg 223 DPAE A QThe 3L, V)54 AT 1 ARE walEy] U3 44 A%
A Yot Folma AN E folsita Azkeck a1 8t Z3kEE Al ACE AsiAd) 24 1]
AR e A, o] & AFES] W A4S 913 7154 AFo s dtel AL fA¢ g
3] &3} Qa, 2 AA opdel, oyt elan] At AR FHIE AoF Azgoh

KoR -]
[=1=—]

A2

Hole) B o) FHE QIRMED)E F43 oBIHE 27 (1EeR)9] ol o &3}
1 7 okiAe W) ), 2% nE 4 1A YgRe 3y 23 (A 32
oz @ ool &% 1357 AANAY $55 1YY, 4% UM, P A4 ¥
B B A WA (B WA 2SS e @ HY YANBS g

3% 28LA 2 AY 2A IR 04mg VY S TR ALPE=E MR AYSES
19 17} (1959), 1353+ A% A3Aab7 & o, A3 F 159742 fo18 24E7E AP,
N3 28 1374710 A%k ool tja) ADPEI=E Faak S oz 289 A4S, gkl
wsel frolae 99EA) astk AlgeRsl QA ), B 3, 2577 B Qs 7Y
B3 NFE B vl 53 DA, AT TR, A 1A Y9R 25 dRAE ol
AkAlekt QIR 3uke] B ool =T PATS FE RAEL ATk EF
3 B A I3 Aol WES 2eER Lkt

RE dhakRlol tha) 412 Aol A )5k AL, Yol Aset A} A, B 71K B8] WS
o] ARHYAT B sEe) el Ao, A BAZL B AL Tk Al elg 22,
A2z ool 93, 18T BE A3 7178 BB )2 59 BA) 38 Yoy o
e e TPald, Aol @ Ybare Ayl EAl) %i~°l DAL

opte) Asel mek S WA B ABLEE AF TIWA 2 B 1A PR
Y AT FHS, PHoz PHeis AFoE FRAE BA gheo] ek

XE!
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