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Abstract

Hypertension is a common public problem in many countries and it is related to many chronic
diseases. Management of eating habits may be effective in the prevention and retarding the
development of hypertension. Renin-angiotensin system (RAS) plays an important role in the
regulation of blood pressure in vivo. Angiotensin converting enzyme (ACE) can catalyze
angiotensin | into angiotensin Il and lead to and elevating of blood pressure by arteriole
contraction. Long-term exposure to high level of angiotensin Il can also lead to endothelium
dysfunction and inflammation and hypertrophy of the heart and kidney. We added 1,3 and 5%
of hydrophilic pepsin-digested soy protein hydrolysate (SPH) into diet of L-NAME —induced
hypertensive rats. The SPH added did not affect food intake but retarded the development of
hypertension and increases plasma NOx concentration. Although no significant difference was
found in plasma ACE activity, rats fed with SPH had lower heart, lung and kidney ACE
activity and TNF-a concentration. Besides, malondialdenyde (MDA) levels in heart,aorta and
kidney in rats fed with SPH were also lower than the control group. In pathohistological
analysis, we found that the inflammation and hypertrophy of small arteries of heart and
kidney in L-NAME treated rats was improved by feeding with SPH. These results suggested
that SPH may have retarded L-NAME —induced hypertension and protect the cardiac and
renal tissue from oxidative injuries and inflammation by its inhibition effect of tissue ACE

activity.
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395 INC VIl % 2003 & s RTE & 0 B o fi{a‘g Toip /BB 2t ¥ 140
mmHg % /& 475 & (diastolicblood pressure, DBP) & »* & & 3% 90 mmHg; = 4 i
¥ BESTRA S iR 120 mmHg- ® 455 B 480 mmHg (Chobanian
etal, 2003)° % s B B 0 kymG EABE DY A KD FF L B
G Lok R RS Ao R ST REET R F
PFe @ 4vid B PR AL (L epA) & (Dietetal., 1996) ;5 Flpt 0 4@ dn gyl
AR bk FRAFBAET o R BF A LR o

PR BESE D o Fa I A EYRIREEL IS 0 T G ook
Fla Bt = o e g g R e S 5 o F Mfﬁ ERET NN R
2 B Fad A SRR GEA L R gl B A k2 &5 $NIEE B
B BAcAR M EFRE A R £ AP e A LR L BRIGEY BF e 35T
/"J'\r”ﬁﬂ 4F 4t 5 3 3 fr | B e T }ﬁr}ﬁ Rprd] A > R EHGLES T LSS R
HPAEAB oA R R PR (R0 1996) o Flt 0 3T E KT R - Bl
% & % (renin angiotensin system, RAS) #r+#|#|4- Captopril ~ Enalapril % x ¢ iz
45 % @ 1 pear) A (angiotensin- converting enzyme inhibitor, ACEI) {= Losartan
& angiotensin Il receptor blocker ff@sk o b © b B IR0 @ SLenfU R #
4 (Okunishi et al., 1991) -

RAS Afp A& e RPORIEIT L I F o mBROF 7d FHARDT
F T AR g M ERRATA AN B jTEE R R (angiotensinogen, AOG) & % 5 %
= g lcdgE | (angiotensin I, Ag ) > 3 £ A BEMSIAG I gd B dox
?}E}. B S B E TR g% 2. ACE i¥* %4 ,)J-A? A4 E 4 I8 s M g
# fedg % Il (angiotensin 11, Ag I1) - Ag Il &4 = hypertensin £ angiotonin » &_
RO 58 4 o poTigdle - 0 ¥ g ) BIRTHE s SRR e R R %
FETFEIRA G BT RA TR RAREFR F s A FRLR
A (7,1992) 0 H ¢ 1t Agll 24 B R4 R e ACE # - f2tE - |

e dipeptidyl carboxypeptidase » v ¥ #-d - BrRA A ATe S 7 B 4 B EM G Ag



I ¢ C xheh His-Leu -kjgirsd > @ 2)=d ~ Bicilpdp = 0 Ag Il 5 7l o

doit § vk g ACE eni® > v b Agll ehd & s igd i 1% Mo R gk
% (Cleland, 1993) - 17 # k=5 ¥ 5/ 3 45 ) > 4P f i & %/;%Iﬁ,?s Ktk 2R

‘fr'E' (1] 4e :Fg\,us%\%ag\iigx 7B

NE%E.LF‘N‘ 9 RAS ¥ iy R ¥ chd BA T F %7 cdp B 42 (Morishita et al.,

1994) - Lt fr A MR S FF R LFEL IR v F o ARDEZ IR

fort il R Rt 3

4P Fry f oo R (Gibbons, 1998) - Ag I *‘f TR p T A5~ ok R 4

2tk AR FFsg A LTS b d o ¢ Raes PR AR Efome AT

BEHA S Fe F R AR s fogait > HRe A M rirE c Zo g

SR kA X (Levyetal, 1988)0 Flut o5 § B F LG F v G ok gl A

AT KA B R Ag Il At MBI gE

I d > S5 g™ SR S 2w 3 S s CENEAEL PR S I S S
Y2 TR 'z?vi%ﬁ'fi'li:}]% ey 4 (Pfeffer et al., 1992 ; Borghi et al., 1996) - ¥ ¢} »
B Bird m R S e AFER R L g R DR T R 1R
ﬁ%ﬁi&%*%#ﬁmﬁﬁiﬁﬁw’ﬂﬂﬁﬁﬁimééi—ﬁ{}%H
(plasminogen activator inhibitor-1) ; t-PA (tissue plasminogen activator) & s & p 2
& 5 plasminogen activator » PAI-1 &8 b B & t-PA e & Frd B o 378 5 1% 5
Fragm PAI-l chi gt RAS BFE 5 4pMide » afishF 5y #0 Ag Il ¢ 1)
g A e fod jfavimre PAI-L s 3R (Vaughan et al., 1995) - % Katoh %
(2000) %= 3 @ 3 ACEl £ 5 #r4] PAI-1 ehix i 5 Mitsui & (1999) %7 3
¢ SHR 29 5%# 4+ %3 ACE #r+4|ZF Imidapril %ﬁﬁ - RGN SR
PAI-1 # 3@ $ri e fifa) = o f PAI-1 12 ¢t > NO (nitric oxide) # it £ % »
LR e B A FHaE T2 - > & 2004 & Pereira ¥ 4 F g ¢ IR
Enalapril # "% <442 NO z p 34+ % » & % ¢ & (Spontaneously Hypertensive
Rat » SHR) % {r ¥ RS HAF T o Flt > 3 seenprd] ACE 7% (it o B
TAlfret ppRhipp L Ly RER Eeho

G 5P e FWE s T IR EF TG 2 R
WEkpd@Ed P FoEmyd oo Fd T EAORAROREY > BEE
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AREI AR S R AR 2R RRS 0 T AA B A IE 2 kK
A AMATEG LRI FF LT ETY L Rk Fam

F KRS AT P 0 F A HIEIR Y BB Frflh B A foth RAS 2 5
»c (Yamamoto, 1997) « % & 1979 # Oshima % A T d & F-3-v 5 ¢ A4 2
LR 2R AR AR R i F R R B PR a1 (ACE
Inhibitors, ACEIs) - &4 ACEIS s fhfis & 7| {ertrigtif 2 7 — + it 3 54 it 470
v iR E gl ACE viE bt o it d dril Ag Il ehd & o S 3 P H TR ia gt K Lo

- FE o BRES (G4 captopril, lisinopril, analapril 2 quinapril %) » » f_i%
i AEgh it PR enfiT A e B OB ] Rk > captopril ﬁ*q\Ala Prochz gijitd 4= o d &

Ed et agd 2 ACEl »ch gt 2 (L BB T ipstt 2 R Empvr 24 %
FARERELD FJEP DRI S FIP T R F TP LEFEAT S
o F (et ElE o 2R AR B 2B RY FE) 5 SHR $#i 5
R bl 3 @ &2 6 0 £ 54 Lactobacillus helveticus 4= Saccharomyces
cerevisiae # fi¥ ®l = fi4 1& > ¥ A2 24 Val-Pro-Pro {- Leu-Pro-Pro % & f8 £ 4 12 7%
Mz 9EREE 0 3 ¥h P (Masuda et al., 1996) # 4 §2F 2% (Hata et al., 1996)
PR BRAFAE L Btk o AAR BV TR 04 FATHERD N A
(Kawasaki et al., 2000) & 4 (Fujita & Yoshikawa, 1999) #-v B -Kjz4 ¢ ~ 3
I eniEgdit PR B 5 prd] ACE G fe' M Bamicdk o

(Glycine max > § 2) Z 2 2f- #2X AEH > 79 FF L 95
35-40% > FIH A F L H T B AR 0 - B KSR LM B A i 85

SR w4 s Bendd FhR-MEREATRHD WA EUR
Bl p S G P kA o H SR E RS R S SR RTS8

™ (Kaganetal,1974) - 35 # k» 3 S P LHEF P U h B B9 PR B R
VoRAE Y hked FRIREE S T ML FRETM - KRR Y TERRE 2
fe+ ¥ fig (Anderson et al., 1995) » & Kanazawa % cr# 7 ¢ » IR~ 2 v e
FF FLFFAAS AT g gl LDL chy i LSRR E R R A g 3
(Kanazawa etal., 1995) o F]t » FaviE— HEF ~ 2 79 T o  fp 2
R kRIS A ST R dr] RAS e fia & Pl B S f
EE ARG R S AR SER I RE G ER T o



L0 Ha BRELOpMAT 2 5 02000 & Nevala & 4 g #H3% o
BAd PTG VRAESY UREY ot B 5 R FRBOBE
s gREapie > P2 B 9 g & B FREFHRM T
R aEL T m Ak o 2 HPIEAIR g T o gt b B S B S
& (R -2 %) P AEREG ACEl iz v4r5 % B> 4o Shin %
(2001) o FpEr+ & @ &Y it g His-His-Leu» & #-2 35 p #H3 0 B+ &
(5 mg/kg body weight, iv) > % 10 A48 B3 ¥ T % 0 m Wu ¥ (2001)
AP FHEFLRAG REpETHE 100 mg 2~ & kv alcalase "k fz A&
Po- B REATREIE L Rfew AT IRART EEFF EL

AP ERAR D 0 Ha Bifow & 3 ﬁ[fiarnﬁ ) M8ene 4 dcE 01997 i
P AR R FIRS B Y FREE KRS Fr4] ACE 2. 4 1@ & 14
(Chenetal., 1997);2002 & 3 % e it ¥ 45 o ,:HU;,\»%« B Fov oK fRIEPRT F K
SHR & & (Chenetal, 2002) 5 & 2004 & 3 # s j v o ~ g Nk % B 3
§ FokjEs v A F chyrd] SHR F & BehiE 4 frix e ACE g it
(Chen et al., 2004 ;Yang et al, 2004) - d 12+ jp i = JJ;L T AT AT L 3 F Y
Fdp I ACE #ril | 2 LFOE Mo BRI RD R kG T e g o AT i i
- Wl x g Fv KR4 82 L-NAME (L-arginine methyl ester) #r#] NO
EFNFEFEF o Bfro TofpRatd fo B2 2R KEFLET &%
Fugd Fd ded] ACE ilbend smist » 3% i PAIL & RAeikf o
ffg T ek o

T %ﬁﬂ . aF %+~ v & NOS #r4]# L-NAME > i3 = < 6 R B
- S NN ”F‘: & BLAe BOUR E%‘e}?ﬁ% LR X & Fv KR Tz E NO i@ =
B BE S %"‘frﬂl 'g % .&‘uﬂf#‘i—é o R H EF %%'E’ #‘P#'Jﬁiiéﬁ'_f#l
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Rl AR

A B Fv kA #-+ & & 339 (Protein Technologies International, St
Louise, MO, USA) 12 INHCI #2 %#3 pH20- 7t 0.3% (wiw) 5 F-v f=®
L3303 153 37°C &7 24 -} Pkjz 24 -} pris INNaOH #527% pH &
AEL 7.0 21 12,000xg s 20 A48 0 TIE 0 A 2 MUK B9 BTk R
PRRE-HALNTTEFLEFES R AT AFTHRZ - B 79 KfEF HS(SPH ).
FHxb G LA FFRAEES Y i 40 & Wistar =5k <9 B 40T
R G2 o TRBUE R AdE 2241°C ~ 2R 5545% > T3 12 o) pER
Bk o B4 AIN-OBMIE % T 16 X @A Zw 2> el ar? 17
P& 2 SPH P~if&3-v 1% 5 v B Kik: @ (CC)-~ w1 (E1> 1%
SPH) - # 5% ® 2 (E2>3%SPH) % § 5% & 3(E3 5%SPH):5“r’ﬁ Ea L NI
(3 7 4r L-NAME (50mg/kg/day, N,-Nitro-L-arginine methyl ester hydrochloride,
Fluka, Switzerland ) ; 3¥imér & 2 X d4cd — #7571 - F ok 5 8- FHRPT A4S
Tl R E VT ER F X LT RPFEIE WL -F % % &4 2 sodium
pentobarbital i > o FLixd B %5 2~ 7 heparin 2 R F 0 Hes {2 A w) -

,,-1

v ’J\,fr,.‘g_ﬁ w3 B0 CHEAL T AT B LB > Bov BR (RN
FAE L 2 P HEONES Y FEFRIEERS YT H 4l %\«A\ 3] 75 30
-80°C # 4 47 o

v BB FE&A - FZ oS RS e BRBITRT EIVRIE A0 R
& (Model 179; Blood Pressure Analyzer 1ITC, Woodland Hills, CA, USA)- < & &
#a 12 | FEXENHTE RAFYRREREZ S EE THE -
R e A I i

i fffé" SR PEERG  ZfH W g B R R P 0 PERIE MR R g B PEFERG
SOVRPL R fip pA AR VREE  BOORPLD R PR ORAT ~ L ME o~ REE S B9~ AERE
PURE AT 4k~ 49 S &~ BEZ 4Tk B 4 Hitachi 7170 po#s A 47 RE (T A 4T o

Prite A 37

FoR AL Ao RE AT o e g 24 ) RRE S R ke
F{eyepe fHk B 4 Hitachi 7170 # 4 47 K& (7 A4 47 o £ 00T 5 2 83 5o
frig i tCCr= (Jp? vephpk R x24 -] AR E ) + (& R 8@&%&&%440)
ACE il i~ A fr T uiie s 400mM 2 Bk 4 73 % (pH
7.2 > % 340 mM sucrose ~ 900 mM NaCl ~ protease inhibitor ) 32§ » #r.< 2~ 1+ i




% °oACE 7 1B % _i% 3% Hernandez-Ledesma % 1= ;2 (2003 )> 2 Hip-His-Leu 3
X B mHIS Ry 37°C F i o pde INHCLH b & 5 12 ethyl
acetate X P~z is o 11 FAR-KIA R 228nm TR E ek E o IR 2§
v 7 24 Lowry method il % e g3 ¢ h ACE #4214 1U/mg protein %

o

=h

pd

Ox Bl =

9

d g NO end £ e 2 i x5 Miranda % & 2 & 474 Jf:ﬂfrﬁ_ﬁa‘»« LA x!
NO ik #+4 # nitrite (NO, ) 4v nitrate (NO3 ) 7 & ®iplz NO ¢35 &
SOD - Catalase /#{+% TBARS @RI T <%~ L &5 {o§ 5N I BHL ¥ bk
PR R AT o Lh P2 S ROk ET(S MBS
REFHRE o IR ._afkiﬂ?,,z SOD #7838 2445 (Randox)
catalase 1L ikyx Aebi % (1984) e 22 {7447 o i Ffrln ik ¥ 2 g [iB
§ i*# MDA (malondialdyhyde) % & iz45 TBARS &= ;% jp| 2_ ( Griesmacher
etal., 1995) -

TNF-a 4= PAI-1 % 45

SHR A B RRER L G e e IRl g BRRBT  Bed Hfr e BT
e & ELISA 24| e 4 45 tumor necrosis factor-o ( TNF-a > rat

TNF--o/TNFSF1A, R&D ) 4= plasminogen activator inhibitor-1 ( Zymutest rat-PAI-1

(antigen/activity), Hyphen BioMed ) % & -

),%Ii‘l__agk s

SRS A F R R TR RGRE T 10% AR S HRE T8 0 SRR F R e o 1Y
FrAE - EFRI vJ f@ﬂﬁi%@ HECEER b

3441 11 SAS gREiE (7 %3t (the Statistical Analysis System, the SAS

Institute, Inc.; Cary, NC. USA) > 12 one-way ANOVA 4= Fisher’s least significant
difference test 4 47 - ez 4 Mean £ SEM % 77 >4 P<0.05 P& 73 53t £ 8 o
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B E3 BAcHfel B0 o MDA R S F KON AlE 2 BT
% MDA (kR4 B ICMpdle 2 8 B3 mp iyt il - pei
FHEALPR > LA &G SPH a9 RoBe

%

frie s ? ctalase iE )
SOD &v/E (A8 F Kt o

ARG Y FRAS Y L-NAME #2 3 & Rent v B & Fv KfEP 7 ik
L&KL BREM A FPRFATHRAANPFILAS 5% SPH 9 %% 4 o
e NO ik R BEF & >0 8 = 2o Bt 2 Fovi R fRP 7 AL Jid 2 428 B4 if
# L-NAME $Hp £ k% NO & = anprd|iv% » e w ¢ 475k m £ "% M B
75 o BACEF LA T G o B RGP % B Fod R jRde ot Rfrd $0% 0
ACE #P I3 HFRE > LI APFR&S SPH F % #F w%¢ ACE
AR R 0 T TNF-o ek B % #it o 3 27 7 % |2 Enalapril 75 % %]
L-NAME i¢ & % & B¢h SD * v S#MAF ¥ 1% MR Irec g p A # A
«3f Z (Colonnaetal.,, 2005) - ¢ ¢ » 5 + 9 & L-NAME ¢ 2 = ACE= £ 31
v sl w g BER LA ¢ (Katoh et al, 2000) * ¢ i 3RS A 4 3 L F
& (Luvaraetal., 1998) - B2 #X 7 AL Ap N IACE e £d NO #/=
#a PAIL i mm o A a5 7R (Brownetal, 2006) > e A& 2% ¢
Aiﬂ%mﬁﬁﬁ?&ﬁﬂﬁ g fru e d PAIL hAREP G ¥ A
B oSuda ® A Ty ¢ FIR (2004) 5 Fril] KAEP 0 eNOS ¢ i = Bk F

~m

e ACE M EH 4cfrrl o F M 5 - (e 4T3 BRI G ¥ O
Fo 2 EPdrd] NO &2 ¥a § AR B7 i B4 | BB AMN - ° 2

g mskd ACE Fihindi4em & ATy X515 @8 3 °F K3 M- 4
Bk AL FRAKS SPH nP b drw Y SOD FEMR K, T 5 FiEF
# MDA k&~ $id; e BT AT cnig % ¢ Ay e e Rek s SPH
SEE-0-0 SRR CFAe IR & AFER: & (PR I=E . s sl SR A & A S L =
L e o

Fralf A0 KAEP NO chg S 4q g+ F ko Renl B{of e
#efp 3 (Baylisetal, 1992) » ie £ SHRSP & &4 #58 cha= 1 ¥ drg e
FFr PR NO e st @it w RAF 2 > I frgddn § T Ress
g nfEa)  4e B it (Chanderetal, 1991) » @7 it &2 NO fleihd #iig & i
RAVEET M o L R ACE 414 captorpil ¥ e d T RSB A
P ETHEIE L ot 56 %’wﬂﬁzw:&ﬂ BOEBRMTRBFET Y AP IRR



RlE B Fd kEP S HE R 30 FRRT ML B F AR X
T ie g F-9 Fehm g (Chenetal, 2006) o f A st ¢ B XA {9 42 5

SPH 3 &+ 4 3-v fﬁcm Be REF fopbikREdndles 28 0 &3 5%
SPH shim ufg ¥ 11§ »c' K f]\mfrxﬁl—m)a}i R captopril JooR
NO # 7 2 % & B+ v &% % - & (Khattabetal, 2005) » #7121 % & 3% -K 2
PoAwET i B F R TSR L I T ot i o & TNF-a = MDA i 45 %
BPAPL FRAAG A BB RY kiR EE T TR FFd] NO 3 R
1NH1&%?@§ﬂﬁvMW\%&ﬁ%’F%EQ%%EQﬁﬂﬂW#%K%
G0 BA 2Ry Ky vecd THME TR LD 2R TR
$ﬂ+ﬁWEﬂﬁme3%$hwwmwcﬂﬂ%&ﬁ%%4iiiﬂﬁ%
Foo FIP T S B Rd KRS A TRY T LA e TR s Y i ACE
AR TRERA L F RS o L) 0 Tt g R TR AT

PRRIE o &A s TR LR RO ET

=
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BoRkfEPE e L P Fldrd] NO frig & b
fﬂ%@h@}é«ﬂ%?%ﬂ@ﬂﬂ ACE gt » #7117 i ff o
PR S e d RS Bl FI 2 RF L BB LA B R
Pofidr ¢ IR FORIRT AL G L PR BA A2 BRpE e

i RAF
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Ingredient* C El E2 E3
Corn starch 460 460 460 460
Dextrin 150 150 150 150
Casein 140 130 110 90
SPH 0 10 30 50
Sucrose 100 100 100 100
Soybean oil 40 40 40 40
Fiber 50 50 50 50
Mineral mix 375 375 375 375
Vitamin mix 10 10 10 10
Methionine 10 10 10 10
Choline 25 25 25 25

*Casein (high-N), cellulose (non-nutritive bulk), mineral mixture (AIN-93M) and vitamin mixture
(AIN-93M) were obtained from the ICN Biochemicals (Aurora, OH, USA). Maize starch was
from the Samyang Genex (Seoul, Korea). Soybean oil and sucrose were from the Taiwan Sugar
Corporation.
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%= ~#&P>7 & SPH

5 (B R

102 L-NAME #3 F & Behx 9 Ha jgfofpid it o

C El E2 E3

Plasma
Alb (g/dL) 3.90 +0.08 4.14+0.10 4.26 +0.09 3.90+0.21
TC (mg/dL) 65.00+5.88  72.63+7.22 61.00 +9.21 80.29 +9.34
TG (mg/dL) 2429+ 274 34.38 +6.45 31.00 +5.10 28.86 +6.41
HDL-C (mg/dL) 48.8+6.03 50.75+5.72  4657+8.04  62.57+8.04
LDL-C (mg/dL) 8.86 + 0.86 10.63 +1.30 8.29+1.21 10.43+1.01
LDL-C/HDL-C 0.22+0.04 0.21+0.02 0.20+0.03 0.18 +0.02
GOT (IU/L) 89.43+3.54 11438+17.31 116.00+19.84 102.86 +9.27
GPT (IU/L) 2486+196  3564+568  4657+14.88  48.50+8.52
BS (mg/dL) 165.71+5.60 148.75+584 179.71+14.09 167.29 + 22.65
UA (mg/dL) 1.50 +0.14 1.66 +0.17 1.53+0.21 1.64+0.13
Cr (mg/dL) 1.20 + 0.06° 1.20 +£0.21° 0.86 +0.13" 0.83+0.14°
BUN (mg/dL) 3463+6.38  3143+767 39.76+11.60  25.88+7.00
Na (meg/L) 13357 +2.60 142.38+260 141.43+167 137.71+2.26
K (meg/L) 5.86 + 0.34 6.54 +0.87 5.39+0.35 4.90+0.19
Cl (meg/L) 8457+4.13  90.13+3.79  9257+2.88  83.71+3.45
P (mg/dL) 6.23+0.25 8.76 +1.41 6.69 +0.76 9.70 +0.89
Ca (mg/dL) 10.07+0.12  10.70+0.32  10.60+0.18  10.64+0.39

Urine
24h volume (mL) 31.38+6.98  33.88+6.18  4363+456  29.63+4.00
Protein (mg/d) 35.18+8.09 3658+13.77 7548+30.44 53.12+19.57
CCr (ml/min) 0.92 +0.08 1.18 +0.35 1.85+0.38 1.57+0.35

Alb, albumin; TC, total cholesterol; TG, triglycerides; HDL, high-density-lipoprotein; LDL,
low-density-lipoprotein; GOT, glutamyl oxaloacetic transaminase; GPT, glutamyl pyrubic
transaminase; BS, blood sugar; UA, uric acid; Na, sodium; K, potassium; ClI, chloride; P,
phosphorous; Ca, calcium; Cr, creatinine; UN, urea nitrogen; CCr, creatinine clearance

ab Significant differences (P<0.05). Values are expressed as Mean + SEM.

2= ~#EP>Z2 FE SPH $1 L-NAME # % 8 & B+ v & “ﬁ{“'fr,ﬁ_%«

nitrite/nitrate )k & g2 58

C El E2 E3
Plasma (uM/mL) 123.82 +4.45° 114.29+13.75° 151.27 +20.52° 289.27 + 52.53°
Urine (uM/mL) 79.93+6.52 110.36+13.00 8597+6.20  82.70 +5.53
Heart (uM/mg protein) 4.46 +0.43 454 +0.54 5.85 + 0.65 5.93 + 0.47
Aorta (uM/mg protein) 22004919  1447+258  1825+3.02  13.56+1.20
Kidney (uM/mg protein)  843+1.07°  886+1.86® 9.70+1.06®  13.37+1.53°

ab Significant differences (P<0.05). Values are expressed as Mean + SEM.
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Zw ~4&P7 & SPH $0 L-NAME 3% % & B+ o Bl frizi SOD »

catalase /=12 MDA k& e 58

C El E2 E3
SOD (U/mg protein)
RBC 1.47+0.13 2.51+0.29 1.68+0.29 1.78+0.15
Heart 9.64 +0.50° 7.77+064°  785+053®  655+031°
Aorta 11.01+0.98 9.68 +1.12 9.81+0.75 9.82 +0.84
Kidney 38.25+9.62  3516+4.18  40.20+3.84  37.98+4.07
Catalase (U/mg protein)
RBC 96.56 + 16.44  109.13+14.96 106.07 +11.62 130.66 + 17.36
Heart 1361+1.63  14.25+3.60 9.62+0.93 10.05 + 0.90
Aorta 49.00+5.21  46.73+6.22  3501+289  4590+4.00
Kidney 375.79+39.05 471.77+65.19 381.48+72.27 328.35+23.26
MDA (uM/mg protein)
Plasma 6.45 + 1.07 5.41 +0.87 7.01+0.51 5.27 +0.80
Heart 091+0.06% 0.86+0.05®  0.64+0.04®  077+0.06°
Aorta 1.27+0.08*  0.89+0.09” 1.20+0.17*®  0.84+0.06"
Kidney 1.55+0.05° 1.55+0.08° 1.15+0.02°  1.41+0.09%®

2b Significant differences (P<0.05). Values are expressed as Mean + SEM.
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