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The Effect of Pear Pectin on Blood Pressure, Plasma Renin, ANP and
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Abstract

Oriental pear was used as treatment of asthma, control of blood pressure tonic medicine vasoactio, diabetes
in oriental medicine. In this study, it was investigated that pear pectin effects on cardiovascular system as
blood pressure and renin and atrial natriuretic peptide (ANP) in plasma, cardiac hypertrophy. The experiments
were performed on Sprague-Dawley rats, 2K1C hypertension model was prepared by constricting the left renal
artery with a sliver clip. Animals were then divided into four groups, 5 mg/kg, 10 mg/kg, 15 mg/kg and the
control, pear pectin and apple pectin solutions were supplied with them. The blood pressure was more decreased
in pear pectin 10 mg/kg than in apple pectin. The plasma ANP was decreased in pear pectin 10 mg/kg, and
renin was increased in same concentration of drug. Cardiac hypertrophy had a tendency to decrease in pear

pectin 15 mg/kg, but was not statistically significant compared to control group.
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H3 glr}. olel] B o Fof| A= vell A F&H pectind A}
ol A FEH pectine] £3H¥ Fo37} 2K1C 89} 315
9 a:!ol:}— 2} renin, 2 ANP, Al Z) ) 2] = 58 FAFS}
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E=
A Zo} ok 180~200 g Sprague Dawley Al &} 3 & A%
FANXE, 24~26°C) WA &3 A2 & 23] 443t

A s Agssiehsh Agel Abgsalch
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2 kidney, 1 clip 28 7

AEUE A 7]7] et A E WA
TM(pentobarbital sodium, 50 mg/kg)E E7W FA}shed
A7) F BRE ANste] 95 AN = E2AA T2

o3 A7)

Z 2 F-& o] A A tbg 1A o] 0.2 nmE = silver clip
£ A5 719 Yu Fgstdeh e 45 Fol ek
24 ste] $57] dato] 170 mmHg o)A WA & 4w sle]
ALg-3tsd ot

1) E5-E] pear pectin %2 AtA 2] Wl o
ecting FE3hsdct. o} A2} &4
I &5 A7) B Zhe} E 2 2~33F A A 5l

5 oA vl ge F7F59 HNOsE 713ke pH
6o® 243 -H, o] -5 84°Cell A 1417k <t 7k &3t
71 o shol of 2wl o) &) v38}3= isopropanol
S o] Yol 7}‘%7}6#‘4 pecting &2 A 7 2H, 517 #A]
ol 3}sled AHEL Az3sted Al Pear pectin®| A3}
thu] A1 A sl 9)s1ed apple pecting AH&-8 =4, Sig-
maAt AHE(P8471)% o] &5t}

Pear pectin, apple pectin 51+ 47+ 5 mg/kg, 10 mg/kg,
15 mg/kg® 2.2 A sted Al Ysloict, Fofefol| wbet & ¥
F3+9 =4, & pear pectin 5 mg/kg ¥ 2 PP-A<, pear
pectin 10 mg/kg Fof 2 PP-Bi-, pear pectin 15 mg/kg
Eo] & PP-Co)8} 3193 2.9 apple pectin 5 mg/kg 57
T2 AP-AT, apple pectin 10 mg/kg 5917 AP-BT,
apple pectin 15 mg/kg $o1 & AP-CFolgl glgion o
vb 73 Az e} BRES 3-H ¥ controlitel =t 3k 2
Al 2= PBSl 8| 438le] 2 1A 2= 33 134 3570 F
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LR séﬂ’ W 31E-8 non-invasive blood pressure
22719 rat tail blood pressure system(RTBP2003, WPI,
USA)S &8 8}01 Hzsledch 23 E animal warming re-
strainerel] ¥ 2, 83 2] 1228) ol piezoelectric pulse sensorst

occlusion cuffE ¢ 2 A 71 o}& #F+el ol 22 = pulse sig-
nalo] g A2 F2=9 ol 7|71 & AFAA 757
ot RAstd . B AL F 35 AP, F
g% 7] A A E 0L 2 s, 4 AlEst Fo Azt
A xe] 59, 8%, 12, 159, 194 Ao Al 83} e}

Plasma renin, ANP &

Y23, APT, PP 7zt 817 = Fo 354 o 2731
Yol 5mLE ddew, A3 A A1 ¥ el anticoagulant
& converting inhibitor(EDTA 50 mg/mL) 100 pL, prote-
olytic enzyme inhibitor mixture(soyhean trypsin inhibitor:
SBTI 50 units/mL, aprotinin 200 KIU/mL, phenylmethyl-
sulfonylfluoride: PMSF 600 M/mL) 100 L& 9 32 4°C A}
2 §-A 54 ). Blood: 4°Coll 4} 3500 rpm 2 207t 14
2o 3 abzdg Felagdnh A4S renin 4L 93 50
HL, ANP Z74-% 918 1 mL& 72 Evlskdot

Renin &% -2 $)38te] 82 &F A4 st o
5% Al #be] Tulo Fo & A 7k o) )& 2 F 5o )
Holls)H A AP Pl EDTAGO mg/mL) 100 uLE Y3 o
ABas g8 w2l stgd ). Angiotensinogen(renin sub-
strate)-2 maleate buffer(1.5 M, pH 5.88) 50 uL, 8-hydro-
xyquinoline(3.4 mM) 10 UL, neomycin sulfate(20%) 101L,
phenylmethylsulfonylfluoride(PMSF 305mM) 10 uL, plas-
ma 200 uL, D - W 170 pLZ =H5% ok Renin®] radioimmuno
assay—4 2} 50 uLell 450 uL 714 (angiotensinogen)-& -2

37°Cell A 3417 A= wioFstsdceh. wlFR Alge 4°Cel
Bslgic}. Al & 50 uL el renin buffer 50 pL, Alxtracer 100
ul, Al - Ab 100 uLE& ¥ 3 4°Cell 4] 24417} 8l oF&, charcoal
1 mL-& ¥ 32 3000 rpm 1587 LAl B8] % assaystaich

ANP 23#-& SEP-PAK Cyz Cartridge®l] 100% acetonitrile
5 mLE FY712 E3A7 F 0.1% TFA(trifluoroacetic
acid) 5 mLZ $3A7] 3, 84 1 mL-& AA3] F3A F,
0.1% TFA(trifluoroacetic acid) 5 mLE E3A7]Z 60%
acetonitrile 2 mL-& A A3 E3:AA tubedl AEF Ho}
speed vacuum 22 A3 Az A7t Az A ¥
ANP buffer 150 uLE @ 3 4°CollA] 108 R X vl ef 3 4°Cdl|
4} 10,000 rpm 537t QAN E2] | A AbE) 100 lLE Al ¥
of 223 ANP Ab 100 ULE 93 4°Col| 4] 24A17F wleF &,
ANP tracer 100 ULE ¢ 37 4°Col| A 244 2k HH ¥ ¥ charcoal
1 mL€ 23 3000 rpm 1587 A 22]. & assaysdlich.
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et HLE sl 4 FHE 27 23S 100%E 718
AAsta 59, 84, 12, 154, 199 A2 S 0U4A Fholl
3k w252 3Habsted el el e} Plasma renin, ANP con-
centration® cardiac hypertrophy index:= 213 2 Al &
2ol AP 2 FH A¥ AL meanTstandard error
2yt 24 349 SAX e gzl e 7
A& A¥ 79 32 unpaired t-testd o} 8-3}ed A 3ol &
v p gke] 0.050]3}2l A R 2felrt ol A2 ZHF3t
o wtpzle] 0.05014F 0.10]3F) A $- FdAH R F9
g Aolr} 9l AR sk
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BP iz}

2KIC 83} & A o} -7 A X5 314 &2 HzTel
glofx Azt FehwslE BT 47, 59, 84 124, 154,
190 Aol 0 Aol ®]5ked 108.413.40%, 118.7+4.23%, 1125
+250%, 125.6+3.29%, 115.1+2.16%% zt7+ Hol &gt 4}
Zo] A% Vehui gl e} 2K1C 328 ¢ 31 o] pear pectin
< Fojslw Uzt PhwstE AT A 54, 84 124, 15
o 19U o) 0L A o] ¥]3}d PP-AT-2 106.8£7.06%, 111.0
+858%, 107.017.93%, 110.7+7.36%, 107.1£6.67%, PP-B
T2 104.0£2.32%, 100.1 +0.97%, 118.4%1.12%, 108.7+1.97
9, 103.2+3.49%, PP-C¥-2 103.2+2.21%, 104.5£2.77%,
97.7%3.96%, 104.4+247%, 102.7+3.31%% ztz} vetuigl
t}. 2K1C 28§t 317 oll apple pecting Foistx 47t €4
W32 ghae A 59, 84 124, 154, 194 A ol 0L A o]
H]5te] AP-ATS 1066+2.14%, 105.7£2.72%, 110.1+2.80
9%, 101.8+2.48%, 102.5+2.25%, AP-B¥< 102.0+3.17%,
97.940.25%, 1109+ 1.87%, 106.7+3.18%, 103.1 £2.97%, AP-
CTF& 109.9+3.35%, 1055+2.35%, 111.1+£3.16%, 1053+
362%, 104.0+1297%-& 27 etdislet. &, 27 vl st
o] pear pectin®] ¥o1¥ PP-AT-& BE 7|7 B9t foAlS
el ] eigko vy, PP-BF ) 8U A 9} 15U Al of| f-o &k 7
2(p<0.05)E vetll gl oo, PP-C#9] 154 Aol 2 3
4:(p<0.05)5 ViUl e, w3k o 2ol ¥] 3} apple pec-
tine] $o1% AP-AT9] 1545 ol §-2] 3 74 (p<0.05)E B
A, 1997 AT Folgk FAa(p<0.)E eh
2 AP-BT29 8 A2} 159 A o] 23 A4S e
o] AP-C#9] 154 A< gAA 2 4% 7F4(p<0.D)
£ et ok (Fig. 1.
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Fig. 1. Effect of administration according to the apple pectin,
pear pectin on indirect blood pressure in rats.

Upper, lower figure present the administration of pear pectin, apple
pectin respectively. The blood pressure change daily are a com-
parison value before adminstration 100%. PP-A, PP-B present
administration of pear pectin 5, 10 and 15 mg per kg for 3 weeks,
a day's interval. AP-A, AP-B and AP-C present administration
of apple pectin 5, 10 and 15 mg per kg for 3 weeks, a day’s interval.
*Statistically different compared with before administration (p<
0.05). (*)Statistically marginally different compared with before
administration (0.05<p<0.1).

134 357 591818 of €4 renin H3toll vlX= dFE
Zhz} ool ghe}, & o] 13.2043.40 ng/mL/h]l Aol B
s}e] PP-AT-S 1993%6.31 ng/mL/h, PP-BT-& 595+0.49
ng/mL/h, PP-C7< 10.6820.77 ng/mL/hE 7t2 el gl
on AP-AT-S 1490+ 1.11 ng/mL/h, AP-B¥2 11.29=%
1.90 ng/mL/h, AP-CZ-& 10.11+1.24 ng/mL/hE 27t vl
gtk = i z=3el 8]3}e] pear pectine] Fo1 ¥ PP-B-<ll
A QAH R |27 A (p<0.1)E vrehl %12, apple
pectine] Foi g Foll & 257 {23 W st} glodoh(Fig. 2).

2 ANP w3}

2K1C 28 &3 o] pear pectin, apple pecting 2%l
134 3371 £y} @4 ANP #H3ld] 9= d43e 42
o} r gt} thzFo] 20.70£8.96 pg/mLal 7ol v]ste] PP-
AT-£ 29.66%11.20 pg/mL, PP-BT-& 62.44110.93 pg/mL,
PP-CT& 18.16+7.66 pg/mLE Z}7F vehjgl o, AP-A
& 22.13+£750 pg/mL, AP-BZ-& 19.11+567 pg/mL, AP-
CE& 33.26%6.41 pg/mLE 2t Vel el S 2Tl
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Fig. 2. Effect of administration according to the apple pectin,
pear pectin on plasma renin in rats.

Upper, lower figure present the administration of pear pectin, apple
pectin respectively. The plasma renin concentration are a com-
parison value before adminstration 100%. PP-A, PP-B and PP-C
present administration of pear pectin 5, 10 and 15 mg per kg for
3 weeks, a day’s interval. AP-A, AP~-B and AP-C present admin—
istration of apple pectin 5, 10 and 15 mg per kg for 3 weeks, a day’s
interval. (*)Statistically marginally different compared with before
administration (0.05<p<0.1).

Plasma Renin Concentration
(ngAl/mL/h)

u|8le} pear pectin®| $o1% PP-By-ell4 f23F Z7Hp<
0.05)& et gl 2w, apple pectine] Fo1 % Foll = 25
213 waEst ¢k Fig. 3).

Cardiac hypertrophy #ist

2K1C 32848} 35 ol pear pectin, apple pecting 2% ol
134 357t 5917} cardiac hypertrophyell ®»l3j& 382
Zkz} ool wgirh. thE o] 4.03+0.1141 A v]ste] PP-A
2 35810.15, PP-B< 3.94+0.15, PP-C¥2 3.43%0.08
- epggl e, AP-AT 3.6910.14, AP-B7-& 3.95
011, AP-CF-2 390+0.098 2tz Jefligicl & =+
W]} pear pectine] 5% PP-CTEA §-2l3F 7t4
(p<0.05)& vHeti9l.2m, apple pectine] F-o1€ Tl = 2
F o wE el ek (Fig. 4).
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Fig. 3. Effect of administration according to the apple pectin,
pear pectin on plasma ANP in rats.

Upper, lower figure present the administration of pear pectin, apple
pectin respectively. The plasma ANP concentration are a com-
parison value before adminstration 1009%. PP-A, PP-B and PP-C
present administration of pear pectin 5, 10 and 15 mg per kg for
3weeks, a day's interval. AP-A, AP-B and AP-C present admin-
istration of apple pectin 5, 10 and 15 mg per kg for 3 weeks, a day's
interval. *Statistically marginally different compared with before
administration (p<0.05).
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Fig. 4. Effect of administration according to the apple pectin,
pear pectin on cardiac hypertrophy in rats.

Upper, lower figure present the administration of pear pectin, apple
pectin respectively. The plasma ANP concentration are a com-—
parison value before adminstration 100%. PP-A, PP-B and PP-C
present administration of pear pectin 5, 10 and 15 mg per kg for
3weeks, a day's interval. AP-A, AP-B and AP-C present admin—
istration of apple pectin 5, 10 and 15 mg per kg for 3 weeks, a
day’s interval, *Statistically different compared with before ad-
ministration (p<0.05).

Cont

HHE =3o] 28513 9lri(13,14).
B AY) £ 643 vdt ndl e JAtHQd n¥g He
£A434-& 712 3 9] renin-angiotensin system(RAS)e] &

o] 2738t A-L3)¢ich RASE rening 2 23 E A]zt5
£l renin® A4 4= A} E- W (afferent arteriole)oll $l&
AL A 9 A) Z (juxtaglomerular cells)ell &3] A4, 7, #
2} =] & & 4:(aspartyl protease)°l th. Renin-a A1 A 352k (re-
nal perfusion)®] 7t4:, €& Y73 24 AAo2 VEF
55 2, AR AL E F7) 5 A 26 vk
3to] f-2l ¥t} Renine ZhellA 4 5= angiotensinogen
© 228 4709 amino acidsZ I W] decapeptided] angi~
otensin & A4 A 71}, Angiotensin [ F2 #9] 2+ 3
o] WH A 28} AYe] &3S angiotensin & A (an-
giotensin—converting enzyme, ACE)2] 2}-8-of 2] 8] amino
acids 2707} %8 2| 2 octapeptideq! angiotensin 112 3
HAct Angiotensin [19] $4-A = AA 3, o, F3A14 4],

A& A A, H st A, F4, AA, 28 A, A 5 opeket 23]
stz qle], AAH el 3 &7 FAFHA A aldo-
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e
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e

sterone f-2l & E3 sodium AFESF F7he} L9549
potassium WA Z7HA17)1E 59 22A3 AA7] 54 W}
2 9l © 7] feedback systemo]TH(15). weba], A¥ A v
2 silver clipS 1% AW 7] 94 RASE #4372
2 ¥8E F 447 apple pectinF} pear pectind F°13}
3 A7k b sel ¥ A renin, plasma, A AR X <& #
&3},

o2 Folfo] o vl = hH & Aa}
23 f2e 2283 JB2) 1A%, A
AH-&4173 ¢] &4 A renin, angiotensing E§3 2 hor-
moned A AW WA A EA S o8 2ARAG(15-17).

B A e dz2F v]ste PP-ATS & 77 &
gt oA et A gt PP-BTES 8YA 9 1544,
PP-CT9] 1594 A ol -2l &t F4E et ol =3 AP-A
9 159 A ol g B a1, AP-BT2| 8 A<} 159 A ol
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o3 45 vehl gl e, o] 2 Bo} pectin®] F97} &
7]}1;},‘;. 21-7];(4 o] u:]_,,], _9_31:0] = XN s _-_01]/(1 zsaol-zzé,,].
o] gleks RS #AT 5 ok

Al Ao A BA =] = whwl A Ba 49 renin< Tigerstedt,
Bergman S-off ¢]a}ed A& el WA} 3} renino] 27 ¥ o] F,

TEG B Y I FRo 9l Fed 24 AEgPriy
el A )ch. A renin® x-S <F 39,000~40,000 dal-
tonsA & = o, 7HAFol| A WA= e] E59] angiotensinogen

< 235} angiotensin I & W& ¥ F9] converting en-
zyme©] ©]Z angiotensin 0.2 A 3HA]7]+=1] angiotensin II

E 2ARRS SE5AA S AsAA b
2h4-& ¥H14,18,19).

B Ao A& dlxFef v]3}te] apple pectine] FA= &
A B f-2 3 H3l7k §lsl2H, pear pectin®] £ €
PP-BFo A #-2l 8t el 71 2 8 8o} pear pectin
o] renin¥} AFsle] Yz 7)o 2H el A ow F5
T & slith

A ANP =3F 1981 A& 273" 5
Y A ‘H/‘}—Q} @‘Q ol 8% "—"%Q% et ANP

1=

FA3t=

=
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G A glow, ol Fule dEFRY F4, o1k, 59
st A3}, 18] 3 renin-angiotensin-aldosterone”| 4| &

do7)A FHeb(20,21).

2 A A= g 2Tl v]ste] apple pectin®] ¥ H ¥
A e % #2 g WEr) 912}, pear pectin®] o ®
PP-Bi-ell A 4213 $7H(p<0.05)& ek o], apple pectin
Bt} pear pectin®] renin ANPS] 2H-&-7] A of] o4 8-& n] A
A, dgte 2A AT A2 Algdt

A e kel s YA EY Y5 5
Aot dgo] Qg d Vehde B3 28 Bl o
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T E2 4ol dgste] A4l Ao] vidsi A= A7}
w2rh(22). 2 A A E h2T o 8]t apple pectine] F
5 Fel M ¥ F23 W37} 9%l 21}, pear pectin®)
Foj® PP-CTolA & #4aE ehlisdch

2ol A2 £33 £ ) pear pectin- apple pectin®.t}h
ethel 246 ol ARt e, g A
4 renin?} €A ANPol| 9332 v x& 7122 FA= 9
2, o3 AdE 735 15949 1 mg/kge] FEA
F33HA el

(@] Qk
vl -

v o)A 329 pectin®} Al el A %% pecting] 357t
Foi7} 2KIC 284} 31 F 9] 7t &gt 3}, 3 renin, ANP
W3} Y cardiac hypertrophy ¥ 3-8 #33 A of-g3 2
L AEE At Uzt b stol A dlz=Fo) vl ste] AP-
AT 1594 % #4E BT, 19UAd FAHL
2 F93 Zas Yl o, AP-BT9 84 A9} 154 )
o F21% 45 el om, AP-C#9| 1594 A<l g4
o $-o3 A4E Vet ol e}, gt &7 Bysle] PP-
ATE BE 717 Bot 94 S e A gk e ], PP-BE
o] 8 Ao} 154 Ao f-od #HAE b9l e, PP-C+
o] 159 Aol f-o 3 742 E el ittt 84 renin M S}oll
At 276l B]Ele] apple pectin®] £ R TFolAE B
= f-2 3k Wil 919 2n, pear pectin®] 5o ¥ PP-Bell
A AR R Fol7t 7HAE Vel itk 83 ANP W 3
A Al B zTell vl3te apple pectine] Fo3 & el = B
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