D
OPEN QY ACCESS (jpenaccess Pub

Freely Available Online

HYPERTENSION AND CARDIOLOGY
ISSN NO: 2329-9487

Research Article DOI : 10.14302/issn.2329-9487.jhc-16-1244

Analysis of Effects of Kale Powder Consumption among
A Prospect i-avarem SClnignd iec al Study

1. Department of Cardiovascular Medicine, Kyushu Uni

Su |

Tomomil,| ddes ah ¥, SMizhuokkio *KuNaktaawalli Ha seawe®, | amudd uG® | ¢hi en

1

1

1

1

I ver
1 1
2. Q' SAlI Co., Ltd. Fukuoka, Japan |

1 1
13. HuBit genomix, Tokyo, Japan :

: \

I o o o e e mm mm mm mm Em Em R e e e e e e e e S e e S S S Em Rm Mm M RN M M R R e e e e e e e e e e e e e e G Gm Rm Em Mm R mm Em R R R e e e e e ]
Abstract:

ObjectTWwe: prospective intervention study was conducted

juice mixed with water or mi | k) consumption on met abo

syndr ome.

Met hodIl n -cAroi,t a149 male and female subjects with pot
consume kale powder for 8 weeks, and its effects on
bl ood trigl-@gceHDMdeasnd Ualsti ng bl ood sugar | evels wer
powder was examined.

Resul tAfteweéekhel 8ng intake of kale powder, a signif
home -ha&sé¢d bl ood pressur e, abdomi na-C, ¢ HOt uamfde rfeansctei, n
Additionally, a hypotensive effect was observed on
presselated di seases were excluded. Furthermore, no
Conc!l|l uXiadre: powder had a beneficial effect to maintai
circumference in subjects with potential metabol i c
within the nor mal range i n -rseulbajteecdt sd iwsietahsoeust. bl ood pr
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I ntroducti on: example, the effects of kale |
Met abolic syndr ome is5,ablggrqulng{aernéhdvblbeelnprep
di sorders that includes abd|_|oomW|enVaelr’oboeréli)fy,al fyper? fgﬁ
hypergl ycemi a, and disorderrecglfa FfBPd tmheet be I|st,:r%i%,l“adchnd'ls"E
. . Addi ti naIIy nao stud has cu
increases the risk for arterlosc er ot 9 s2ad® uch
cardiac disease and stroke.t easedfeocnt tohf kNaatelonaVYdeHreaolth
and Nutrition Survey Japan, 2004 gemyertvhe Mi nriascaooymi afelde
Heal t h, Labour and Wel fare)andl6do3wWb loef Ipleioppd estgdyd 26 cO
years or more are highly saupeeicftieadd thoe ahlatvhe unseet atbhodti cr e q
syndr ome. Bt hiosmel wditrhg pot eAlti mbugnetabesl mcl ar study desi
syndrotnhee, percentage increafsesdst,o i3t0. 7 %, dwhif cloul t to coc
reveal s that about one t hi rndanoafgeimednitvi duat eragedi @0 yaear
or mor e ar e highly suspeckerdt htteo mbme e ior i dewel ¢p known
met abolic syndr ome. as meal ti me and habit s, i nf
The most i mportant factevali att'roenatlr;rg? sruesspoel_c\éteed_these
met abolic syndr ome approprﬁgrt%f\{/_entlotno Sthuadnygel.%_bolmg_m‘e$jc
heal t hier l'ifestyl e, and tchoendclzg}nr%grsl %n% trﬁndgourpldza%téleon
includes exercise and dietsc?lh%r%oglmal-‘owenver, many
di fficulties ari se i n continbuatitohni s o fst utdhye tthher apryo s p
Suppl ement al intake of heainhher Veondisomsstudyar of okalt bade p
diet therapy is one of the iemwd stsitgavtaeggyst he ef fect on me-t
Therefore, routine |ntaakned ofem%le%lFH)?JPTCotoSdSWIttoh pote
suppress the increase in Afrgl\c/néal Sa%? bI]o apapressure,
glucose, and triglycerideswas; eofs garedatMeit mpaist ance i n
preventing metabolic syndr% dylg gjec,[smany studi es
have been published about the vari ous functions of
foods, such as the efficacy ofFhiiShdStgldy i bne!l whed r Mal e
dietary fiber on Ypaomsd prangrPgedgiPléd ¥§en 30 and 74 years
l ev’el and the effitaccnyobat y fideBRi&LeP§ ciho Amithaga Prefectu
(GABA) on bl dbd Threses uroeod Wiolmpiom% ntts participate in thi.
have specific health benefiGfsi.teria of potential metabol
not meet any of the exclusi on
Kal e (Brassica ol eracea var acephal a,
hagoromokanran in Japanese) usleld® iStubjgcésswaag §Q meet
cruciferous vegetable, whidHmCildsgpngi bl i §rikaon rsfomt nler
Europe; it has been culti\thré:oumB@r@W(‘edrbf”?%'hee@é‘gmg”lﬁldé”s
vegetables since a long tim&mags. sebieeher]q (123)G/tdrid gqd g/
consumed as an edible vegelRisi e 4% ME/phly.. (kﬁo)wesvyes(t,6|ic
kale i@carohene, vitamin C,120a MMk, an¢/gorgi dtasyoldc8mdI o
fiber. Therefore, various ®BHEI.grb4lpsl aotnishiRebmgodh Ouga)
useful food for comprehens?@e %re?ﬁl‘q)hlmr@aﬁ-rﬁjé—gement or
for beauty purposes. 't is gefgegaledyyer qgenoymed, jitnerti e w
form of juice or dry powdeggdEdr tihgr akal | of sHPPI tYh Osfup |
nutrients. juice; (2) a moshasedetndst adho

Additionally, kale is 81 8RIfiincapnd, deews afigéetfspam th

ingredients with diverse efhBctidVvestbcogalgrecdgemayd yvial§ &l
| i fersalydteed diseases have dfFdmi bt @cdldRignO$; s¢of atrial
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serious heart, cerebrovascwkeks b©Do &cdomwmoddatsee ats@ ; t H &) ¢
under treat ment wi th war f arhien i mptod lkaes so fu mt h(ei ntheiski tfiorg (|
synt hesi s eodfepwintdemitn ckkWagultalhe oxnu bfjaeccttosr scyoonsumed t he tes:
(6) allergy t o crucifers,thiencsltuuddiyn gp ek d lod;, t he pubpec
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participation into another extessicaée alecseholc hi ntiakd udri ng
clinical trial, within 2 mdmtoms dkae fl yr eh asbti arst, otfe npheirsa nste
and (8) ot her patients wheam i nd,e ainmdv etshteiygawedrre aomst r uc
subinvestigator deemed i nalpipmrmoerr i an et hfeorday hbefsotrued yt he
subjects. finished by 10 p. m., and the
This study was conducted uE)crxr?maSan g4 2 F g in@t%?c(a?xc
Review Boacdoi 6NAveéember 21'unt01lz)thedentdheof the llaboratol
Il nstitutional Review Board fofs Bgl’t gheenosmlbxJ %CNtosvemrt]) Frwe
1, 2012) . The study 1is altsgertrenglrg[gpedOUMlt_ Cldaﬁllc t
Trial s Registry System (Ul\/?lul\PdOeOCOtOSQ V\bere p‘lrhoelgltu%?/ from
subjects were thoroughly itn?%rtm%%itof contents of t he
study, and a written i nfor mesds ecsosnmsemtt Metsh odbt ai ned.
Food Used Bl ood pressure was measur e
I'n this study, kal e powagpjggtr]tnglelrﬂgaWﬂkenind?{)d b
powder of kale | eaves was dl?éled”l.s'?aﬁegpggpb%?)% R @ssuUre
individually packaged per 7879230f oktahleer pp"’Iwrdaer?e.teArSsu\%ejreect|
was instructed to take one tp'angze_zkaogfe e(n7t rgy), ol?efkoarlee tp%%vdsétra
with about 100 to 150 mL of  whPERKG,rahifRe  Wedlagg @dyd
Nutritional content per dalb,)(/)o%lossaemp(l7esg Wers ala‘?:%a%%'sge'
was 42.8 kcal of energy, 2. Efd igaacfy psetrsismen®. 58 to 0. 9
g of lipids, and 2.88 to 4.66 gT%fe Ceafrfbiocha}/cdyratv%sf'iabl-es
Study Design based examinati on of -based
The study schedul e is p?xeas_rginrt]aetdl(l)r}\ nglebi_ooghepress
subjects meeting t he crite(rtiraI g#grce%'gq)??e’csitg%@]i]ona[andDLH E
study were instructed to r%gr?ilteosrte'%]?a’r)[/ﬂﬁ)sntt'aq(ge bfIOOd4SL

Screeninflnterventl]ion period

Parameter (4 week (8 weeks)

Entil ncl l[week week |8

Expl anation/infobbmed consent
Physical conditifmn| assesBmentb

Il nclusion b
Ant hropometric| nleajsur ememnt b

Bl ood/ urine| thesit b b
Laboratory bl oo presgube b

Test food ijntake

v v

r 3 r 9

Home bl ood pfessure

Di ary recorfding « >

O, Parameters measur et oPrartahbe-day of te
ers measured on daily basji s during t

S |
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Alc (HbA1lc), B MI and abdowmeneael egict aodmber &rlces.ublheeyt s we
were measured at the beginamnalgysamrsd taed endvoof s ulhjeect s
study duration, and efficacoyanegse mengdges sehce bdaastead oofn ttrhieg |
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changes. sugar |l evel s wer e excluded f
consumed breakfast in the moi
Safety assessment ) ) )
(bl ood sampling within 150 m
(1) Laboratory test flow chart of the subject man:
Th | b ) ) ) ] | dtharr]actterlist|c? ho'ft 80 s ul
e aborator es nc e ematol o e
b q L ty q bII cauiterlila n}or tthgiysh sWtul?bebased
00 ce count , re 0 e coun e mo obin
] |On '(I;able 2. 75 SubngtS, fin
hematocrit, mean corpuscul ar vol ume, me an corpu_scudla
) anal ysis because 5 withdrew d
hemogl obi n, me an corpus(cTuaIa]re hemogl obin
concentration, and platel et count), blood biochemistry
(fasting blood sugar ,-CHbWMEET ftirGaay cAenadldyesi,s LDL
AST, ARGT P, creatinine, and  Ufh g sGimbry @08t istics at
urinalysis (protein, gluco%g,, HHBbEhH”BQGPnta?l?é:u(l\keebkl080}
ket one body, bilirubin, specific gravity, and pH).
@) General measurement Ef fect on ‘tbaabscerdateoxraymi nati on
. . ressur e .
Body wei ght, helght,p andu abdomi nal
circumference were measur edlinceour se changes in ambul ato
ressure are 2hown i n Fi re
(3) Adverse events P N W ! 'gu
B, P I 137.
Adver se event s wer e def_ins_éd_ a%t aggosremzlilne (13 9
. S|gn|fdcantl.y increased fro
changes in | aboratory resultlsse’anO Nphly33|1cal Hconletlotnhs
which causality with the test food could M9 ye R chiMNed e
. . 12.% merg at the end of i, |
by the investigator, and the humber and the incidence of
significant decreasie8. Kr di2. b a
adverse events were calcul at ed.
mmHg (p < 0.0001) . DBP at b ¢
Statistical analysis mmHg) significantly increased

Each measurement was pr(eSSGenltNe’ﬁ)ml'B&Q‘l' medpsgaquently, DB
standard deviation. —@halngaeogs_zt'bfb_t%e%nz phreHg at t~he end of
intake were compared usittegfi 981 pAhFfRBlH YegueR? B fémeabhgbas

with -aidewd significance | evieA of 0p0f#f1). The above find

consumpti on of kal e powder s
Results |l aboraxa@amiyned SBP and DBP.

Subjects Ti meourse changes in levels o

The subjects included (itni gtlhicserG,d easnyd-CRL e

managed as foll ows: 149 subjethesgavly%riengr?gii%Jﬁ9%%511dg)é’ r
these, 80 met the criteria, of Bngr\?éé’-ddgredb\ﬁ;i?@eagtaboenevianliutei
screening. Of these, 75 wej;e;cinclude d-baainrhmetQ%GS t@qKneal Y8 §e.
and five were excluded owing gfq7Wht g/ gWahadd @iz Mg/ aL
study during t he screeningHDR:(?rischdo.W“(‘Jhg sriegansiofni cfaonrt de
exclusi on i s shown i n Fingre:l)O.OBV%%,Supéseé:é(,stiv\(/eerley).
further excluded from thedg%éhgtapgteadnaltmsaits ca§r95u7m?btio
subjects were included. FYPHRPE| ¢ afd | 9 BabnbofcbLimseett Mo L

u

i ncl ded in the blood pressure analysis, and 11 subject:
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No. of subj 80 75
Sex Mal e (%) 36 (45%5.83 (45 3)
Age (year) Mean N 9.606.. 8 N 6594 N| 6.9
Al l ergy Yes (%) 8 (10}( 08 (10.7

)
Yes (%) 40 (50.87 (49 3)
Hypertension |[Y€$r 620 REyA0f €d0@80D) (1000.0)

. Exercise |theéeraply 5
detail, n Di et thdgr apy 8
Drug t helr apy 33

Yes (%) 8 (10}, 0)Y (9. 8)

Di abetes mellijtyes ( %Toeataumemk7tiesdy) (85.7)
detail, n Exercise |theraply 2
Di et thdgr ap2y 1
Drug t helrapy 5

Yes (%) 29 (36.27 (36.0)
Dyslipidemia YeSe d1MmP iy 22f g Be@P (74 1)

tail n Exercise |the&raply 2
' Di et thdgr ap8y 7
Drug t he|r apls 17

Physician's |[di a S
treat ment 98¢ d(%f 56 (70.93% (72.0)

Currently tak|{ngYmsedi &j)ln®2 (65.950 (66|. 6)

No ( %) 60 (75%.96 (74.7)
Smoking Previous| (%J16] 332 (16|. 0)
Current [(%) (8./18)7 (9. B8)

No ( %) 39 (48.87 (49]. 3)
Al cohol Sometimes 1(1%)( 13.8) (14.7)
Frequent | WO(%)37.37 (36/. 0)
Mean N §.2B..3 N 2302 N| 3.0
025 (%) 17 (21.8% (20].0)

BMI (&g / m

Mean N 9.8,6..5 N 8506 N| 7.9
Abdomi nal cirlcumference
(cm) ©85n malle3l (38.285 (33. 3)

O090n femal es (%)

Table 2 continuation page 18

www.openaccesspub.org | JHC CC-license DOI11 0:. 1 4 3 0 2 [-9i4s8s7+l .§1223e24fbl-2 Issue —H Page No- 29



http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=2
http://dx.doi.org/10.14302/issn.2329-9487.jhc-16-1244

()
pen

Freely Available Online

Entry Week 0
No. of subj 80 75

Laboratory blpod pregsure
SBP (mmHg) | Mean N|$3®.9 N 11328..97 N| 16. 3

0120 (|%p9 (86.368 (90| 7)
DBP (mmHg) | Mean N |s350.6 N ®#893 N |10. 1

080 (%)60 (75.058 (77| 3)

Awakening home bl ood |pres-

sSsur e
SBP (mmHg) Mean N|S.D. 135.4 Nl 13.7
DBP(mmHg) Mean N |S. D. 84.0 N|8.7

Bedti me home bjl ood pressure
SBP (mmHg) Mean N|S.D. 128.7 N/ 13.3

DBP(mmHg) Mean N|S.D. 78. 1
Pulse rate (bMaad minyp.9o9n.5 N| 96.65 7

pra)
©
[IEN

pral
©
o

Triglyceride| Memgh di D1 ®. 6 N 16177..05 N| 51. 7
0150 (|%)17(21./5)14(18.](7)

HDIC (mg/dL) Mean N|®%0D.2 NJ| 1539..84 N [13. 7
<40 (%) 3(3.8) 2(2.7)
LDLC (mg/dL) Mean N|[S$2®.0 N 12155..90 N| 27. 5
0120 (|%)40(50./0)36(48.10)

FBS (mg/dL)Mean N|[94D4 KN| 1917..81 N [12. 9

_______________________ 01.10__(l%19(11__4)_8(10Q..7)
B MI body mass i ndex, SBP,; systolic bqd o0 press
sure,-CHDHdiegnhsi ty | i poprot-€j nldeweli egtEefi pbprbbDekin
icholesterol, FBS; fasting blood sugat
1 1
!* The baseline (week 0) data were thk combinati
:and baseline. !
1 1
L 1
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Tabl eSBmmary Statistics at Entry, Baseline (Week
Entry Week0 AW eek 0-Entry) Paired tiest W eek 8 AW eek 8-W eek 0) Pared tiest

SBPmmHg) 133.0 £13.162) 1379 £16.462) 4.8 £10662) p=0.0007 129.2+12.662) 8.7 +12.162) p < 0.0001
DBPmmHg) 86.1 £8.462) 883 x10362) 2.2 £6.162) p=0.0062 825 £8.262) 5.8 £6.162) p < 0.0001
TG @ egdl) 1159 £69.8(70) 117.8 £51.8(71) 22529000 p=0.7239 1133 £78601) 45 £738(1) p=0.6085
HDLC mgdl) 60.6 £13.471) 60.0 £13.771) 0.6 £6.771) p=04576 575 £11.4(1) 25 £1.301) p=0.0053
LDLC mgdl) 1189 £251(71) 1150 £27.3(71) -3.8+15501) p=-0.0397 1096 £258(01) 5.4 £178Q1) p=0.0130
FBS tn gAL) 93.8 £11.5(2) 969 £12.8(3) 3.1 £6.7(12) p=10.0002 951 £13.3(73) -1.8 £1.6(3) p=0.0448
HbA1c (%) 556 £042(72) 5.62 £0.45(73) 0.050.17(72) p=0.0261 559 +047(3) 002 £0.12(73) p=10.1597
BM Ikem 2) 23.28 £2.98(73) 2322 £299(¢3) 0.06 £0.41(73) p=0.1974 2315 £291(73) 007 x042(73) p=0.1476
AG m) 86.33 £7.76(73) 8548 £787(3) -0.85 +£260(73) p=-0.0068 8471 £7.79(G3) -0.78 £2.44(73) p=10.0081
Mean £S.D.n), SBP:sysblic bbod pressure, D BP :diastblic bbod pressure, TG :triglycerde, HD L-C :high-dens ity lpoprote n cho ksterol,
LDL-C : low -density lpoproen choksterol FBS : fastng bbod sugar, BM I body m ass ndex, AC :Abdom nalcircum frence
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Registered

149 subjects

[

Included in the study

80 subjects

Excluded from the analysis
5 subjects
Admission 4
Request for 1
discontinuation

Analysis set

75 subjects

Excluded from the efficacy
analysis

Admission

2 subjects

Shortage in intake

1

Efficacy analysis set

73 subjects
I
Excluded from the blood Excluded from lipid
pressure analysis analysis
11 subjects 2 subjects
T
Started treatment 2 SSITRER
started
Antihypertensive 2
changed
Antihypertensive 4
increased
Antihypertensive
3
decreased
Blood pressure analysis set Lipid analysis set
62 subjects 71 subjects
Flow chart of subjects detail ng number withdrawijng an
L
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Blood pressure

(mmHgQ) -e-SBP
-0-DBP
170 - * *
( Y \
150 -
130 -
110 -

90 - ]L
1\ A J

50

Laborbtasey examination of bllod pressure at e |
week ®&0.05 analyzed Byttpsatiored St wdent
I
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ef fects.

Ti meourse changes in fasti®gratobdedugaAnadndsi s -baosfed L
HbAlc |l evels Examination of Bl ood Pressure

Regarding fasting bl ood sFuogrardet evmi satitome of t he

di fference -baerndvepmstpke valouresblwasd pressur e, 6 2 subj e
T1.8 7.6 mg/ dL, which showspressiugmrei facalnysidecrwease furt!l
(p = 0.0448). For HbAlc | evieolls,owimgsitghnriefei coarnaupdsi fder ehao

was observed-dred vyeenhtalpe evalgueosu.p,Thtehe stratified anal ysi
above findings demonstrateacffbatscohskambéi paowaddr -kcadsreseudm
powder significantly decr ebalsoeodd parsssunge.bl ood sugar

l evel s.

Group 1: subjects wi t h no (

Ti meour se changes i n BMI hgmper tacbndsoimoinn a(134 subjects)
circumference Group 2: subjects wi t h grade

Regarding B MI , no signbfocdnpr edsisfufreed g(BBeesHaw aasned BB e
observed b e tawnede n{ opdrteek e val RRO. ntelg) (27 subjects)
abdormnal C|r?umf~erence, —trét?ogbfgere BJecbtetw\l(\;letnhopurtedru
and Jpcms*.take_: v_allc_u.e‘BIB a4 4 Cm’(GVrv%u ch 5 + subiect s Withoui
shows a significant decr ease q: 008 he a.bov.e
. ) hyper e s.|on (3 Ssubjects)
findings demonstrated that consumption of kale powder
significantly decreased abdomi ma

IFeeg § r @ m¢egrpee. i n blood
£ .

) ] baseline, and end o
Ef fect onrnbabethe examinati on of b[Io%d .
presented n Figure

pressure
I n Group 1, SBP at the &en

T.lmteo.urse changes basefS %o mmHg signifi(d®nN6l 1.d7%ec
examination of bl ood pressurﬁg)arfar OBNanse'Ini nF'gureek?’ (
Dayi me SBP, measured at home byooeoalc)h SAudeietCiton',anI Ityhe DB P
mor ning before breakfast,N % %rtnt]ad g)t03|%%(frf(?f%esa%,2|5y9de
significantly from the week 2 offrlgar\nl ebasoevilqenre |(n8t8ak6e N
compared to baseline -pme %8950)01 rt y ay2 SBP at t

heGr, d
t week 8 si ni ficantl 1 8ed e S c? r om braos pI|
6} 9 y % mmHg) S|gn|PT('Tcﬁ rGBqX’Z thentlg
N 7.7 mmHg (p <t iOmeOODBB’.sll?al%tedbatsellne 1

28.8 N 12.38
decrease significantly fronMoWreeeokve4r DLJfFalaet ptoﬁNede ndntfa\ke
compared to baseline (pti<me0 )f|c'\;4nt‘?(o|fd\léc &’ emimHg
DBP at week 8 S|gn|f|cantl)6 e?r%%s ¥ orﬁ% el mm e Z)y(p
P4.M 4.3 mmHg (p < 0.0001). SBP at t he end of |ntake (:

Ni gthitme SBP, measured befigmed fbed,ntdtyay dzdr .23 e dnmHg)
decrease significantly fronbaweelki de of( 1KB&HI. @ pBwdEe7. 3 n tnankHe
compared to baseline (ptimeAd®.ddi)i.onBut yherDBPniagthtt he end
SBP at week 8 significantl ymélgyreagedfic@méibps.ed cmmeldgdedf
T6.0 8.4 mmHg (p <tO0OmeODOBP. shimghiee (88.8 N 11.3 mmHg) (|
to decrease significantly Erogafweek 6 of kale powder

intake compared to baseline (p ety01) Mor eover, bed

time DBP at week 8 S|gn|f|caphlttlhyouaﬁcraéié’§éc§efﬁMﬁlnts 0
basel iiBekb§. 3 mmHg (p = 0. oMhd2X)h  CTaQLes &lpigtyye coul d not be
findings indicated that itPIfSSUpBnbNFERAPE (N dkCeC I EAIS
powder for at l east 4 weeR8d Y Paerntj€nySel onheangdediysédd pid
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IFi gur ®Bi ceour se Changes eidn Ekkeame nati on of Bl ood Pressiure

Blood pressure
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IEach subject measured and recorded ibmego d nmr éb=d wrre a{,]fotienrg

-time) evesly. mycompared to baseline &(-weetk. 0) usingipair(

www.openaccesspub.org | JHC CC-license DOI11 0:. 1 4 3 0 2 [-9i4s8s7+l .§1223e24fl-2 Issue —H Page No- 35



http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=2
http://dx.doi.org/10.14302/issn.2329-9487.jhc-16-1244

1
'IFigur@rdups for Stratified Analysis of Blood Pressune
Entry screening/inquiry results and supplemental information up to start of intake
A
Prior/current history Treatment Treatment detail Baseline BP \
Grade | hypertension/normal Group 2
blood pressure =
n=27
No n=27 Group 1
(No diagnosis/treatment) n=34
Hypertension n=34 No Grade II/lll hypertension
analysis n=0 [ n=7 Gro_up3
population n=37
n=62 Yes Diet therapy
(Diagnosed and/or treated) and/or
n=28 Yes Exercise therapy
n=28 n=3
Drug therapy
n=25
'Grade | hypertension/ ndlb®hdbDBBd pressure: SBP '
| . . 1
'Grade |1 /111 hQlpeedntdd msOildBP SBP '
! \
Fi gur®trhatified Aoaliyseé sClénJdeé sibeai sne d. aboxoarmaitnoartyi on o f Bl 000¢
il :
Blood pressure Group1 Group2 Group3
(mmHg)
170 -
150 -
*
* *
130 - #’_;\4
110 -
%0 1 % __% %—’%\%
Lo * * *
50
Entry Week 0  Week 8 Entry Week 0 Week 8 Entry Week 0  Week 8
| ——SBP —0-DBP |
__________________________________________________________________________ ,
iGroup 1: subjects with no current treatment for hype:rten
inor mal bl ood pressurmemHgb aasned ibnaes eSBPneA DIB5SP9 A 99 mmHg): (n=
1 . .
:out drug therapy for hypertension (Group 2 + sulpy@Ecls w
icompared to week O in e&ecthesgtr)oup. (paired Student
1
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(1.3%), the incidence of alkaltehepoewdaedrv etrvgiec ee vieanitlsy wfasr ass
l ow as < 5%. Regarding | abiomarnease fiinndbilnogosd fpareswhir eh
causality 0W|nq to t_he kal e '&Jowq.%rr ?HUI chgogt:;e bof cho
e.xcl'uded, t he i nvestigator _d?nt|efr 'ann%d dEa % aae @Sfr%t’i’m'%oem
finding was observed on Cllnlcal U$e Baseg on thek
| b weeks of al e po/w er |nta e.
aboratory tests (quant|'ta}th|a\'/te Vgaggggfggsourﬂt%a al)\m
some parameters showed 5|gn|f||%ant d%ffgrences alt t

d f intake; however nc?ogbnop%tl Icn aneys eV\)/(ep eanat|o
en ° ’ ] ' decrease—éofnﬂBEigs stuc{y Prev
reported. I n conclusi on, na safgty concgEnNs about kake

g . Cfied repor from orea using al
powder were identified. hypertension patients, aprd fo
Di scussion (7)

Hypertension, hyperglycemi dYrhAE" WY ipiYemfhess the
factors that can indiviadw@aiPoywdiege, §h&e St HBITiigad fag

ar e

devel oping arterioscleroti®" HROAPRSEAr ve Xygyi natiip0ng g0 f b
multiple factors are combid9fPd PSSt hle (cSoUdbii®ltS oNi tchhnno
sy

nergistically increase NMhRETMLE§EKI 0f)or 244 &Py RicChs Wi
arteriosclerotic diseases."OFRatepbpood pirtessh“brse)_’beéﬂd :
nsidered that the recogniti€éd@PY¥r TOHe NYiPLK LENRAIOMA i oon

co

in earlier phase may cont OPPFfredetdoi RoR{ POFA REESBHIPc @
syndrome. Japan has a lowefOMRaLteds Lheshase!comfpar i CF
to other countries, thougHnNthBYPe&riteengfvegpedifegt hod k
increased in Japan. The r"tltehoygf§ Dbolpepogd] ppjreeds gdjigsge a g g s -

decrease in young female indiviwadualks ., onhyt at hfeew ag©udine 9|
individuals and young maleagha@d Vi Helad B5f dcStr i@ & tkead Seid fo%h e B §
the same manner (8). Althouwihdebetharse et hectwsaPonblidi®od ds o
primary Japanese diet compRiingeth| Do phiehsedrfdrfedr et,h et hwearef |
the diet was westernized tphiesxC&guidye rhiadst br pad@dd e
with the change of diet, thechahes@d odfesidet ihoans; I asipl
increased, whi ch indicatespot &€siiumpPoratnanceeal @iff umdinfaty pl
therapy. effects. Because polyphenol s

This prospective intervlé"f\‘(‘?ohh%tﬁ'agl'}FYaBQ?%(}a‘i%'aSif’%% stbp
beneficial effect of the cdn@lnuhQU'syAMmaEmXles oif" ke pBivEE
on metabolic syndrome in a@Uf8CtnenFWhntidhefdMRe wire€ptricti
potential metabolic syndromRCre@seg ofithland RegfeUsR P
was observed in Iabd)razﬁteajrylregllieﬁ%lf\ﬂ)ﬂ@nqeQigher dietary p¢d
of blood pressuC,e,HOletaksi o "BHdFd ed to be associated
sugar, and abdominal circPhesSdd EEher@ed o, Coultalt§ g€ fro&sul
bl ood presbased bmmmi nati onStwh&Y cdMmBYulk®legsurprising, con
every week during the intkdlvGenhqWherp&ond@insgpnyd3ly mg t
significant decrease in aldaysgpwhd fd pgp cPMPREAP WA It &
awake and sleeping was obs&RPORICWHIMOK €cd M@ds pPonfdeld ©Of
to the resul t-bamsfed | abooroadt 6H9Y es@upa0 mg of calcium, whi

examination. Addi tibasaldl yp?fondithd K-t edpwever, the precis
pressure decreased fourth wWOOMI gnREr YT TRAE ian Vs Silpi at e
decrease was observed fromcfpinfecthysweeak onwar ds. These
results <clearly indicated that it is desirable to consu
I n this study,wetehke -ceofnfte cnti
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intake of kale powder on i mpraote-méN:t 490 f metabolic
syndr ome was investigated. 8. .TChe-BlaeersawH t €§arsda wdd Rbs E,
desirable effect of kale powtWeait ddaat aberzator etamd .  hdmaédl
tebtased |l evels of blood preswuime, diezsttias@sbilsyed osugarnrand
and abdomi nal circumferenceandwhii aifcr eiansdeisc atpel as ma nit
beneficial effect on metabolciocmmayndaomen. ACBi ¢ i Rea.l | Iy 1
the stratified analysis was9.Ratt oamad YDor Ammls@dRdo sErSe, sKsAmr g
evaluati on, and a hypotensive,efefteatl . wgd20d2gerNvadadi rian alrl
the groups of subjects withowett | owraerat tir e@u enedsetp e haredha
hypertensi on, in those with gredda«alt i loynpe-sleyw b fat 6 ménddoS-raAda t
bl ood pressure, and in thosedewietnhdoeuntt darcutgi vtah e roanp yo ff o NC
hypertension. Furthermore, nar tsearfieetsyy JdoNB&rcnRKReaboald: 28/
kale powder were identifiedOBhnaoulaomcMusiBem,alil ta iW, cBeelalr
demonstrated that continuous Zirnytyaake oAf, kelte padwde r( 2h0als2)
desirable effects on metabol aaotisgnpdeomenwivéd oet i eskatf fed § c
concerns. of Thymel aea hirsuta L. i n
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