B s 0641
&P =T H R BIT DRI R M & T B s 1 O i AT

o AT, ME Wi, Fk w50

U ) 2 RN RIBRBE AR ZR AL R, 2R 1 2o R4,
O |20 - R 7 [E B e B FE AT FE T

B E AREAERT5ZLICIVED BRSNS R A E T 26O T, FIEHEIZA
FEZEL MR OFENRIESNTCNVD, T TR A OEELIZ, 1R 20 »[E 63 HIE COIEER SRR — K FRFHEICLY,
H =TI ERIZE T D@ MEEREEOE LN INA 1987 47, 1998 FOFHA THOLMNIZTHELBIZ, Z W
=T EET 7V N CORIIESZAE R IOV T2 L2032 OJF RIS 1 OB S M & i 2B 5372
BEFERIZOWTIE, WEFEREICSIL TR, 2, LU T oA T3 v RO MG EMDOZETHY | A5 T
X, TIRTGARESZMET N AT v o VO — R SRBR T AR L=V T U Ty o R R T2 R L B
PEEIME~DOR L ZN 2LV ESBRBEENICOW T =T IEET 7U D AFEEMRICHELZTHZE2AEL
72

EERS VAT T — A TATTEIX IV EVE A I TRATE 3 HIK DX E 200 4128V T, M2 | IR A .
FIEEEZ AL | BAEREE U COLAEZE - S OE - B PR E - BE RN A T 2B DIEBRSMNL 72, SHITIME - I3 5 T,
FEE AR - FEFEAIRAE D 25~35 1% 7 7V N BV 65 2% I NFBRS N & U CHEVE 2\ 238k U T, MRS iR
X3S To o THEMUZ, 25 18 B ERE - 24 RERRECEGS KO- M Z 3 2eu, ZEREfEE L7, 2B 2 B iZ=
VI AA—T I OFEFNC IV A AT (140 mEq/H) L, 56 3 # B ICFRFleknraat A7 AR (25 mg/H) DRk
HaRBlirot-, BRIEANHBIORIRFIRARD 4, 7 B BIZBW T ERE - 24 R JREEEGS ORI A LML 72,
AR A B Z ML ACE IR, s KON 24 IR P O SR E 2 E LTz, B AR B LORIRA D= 7747
AU 24 KRR N A IO e R ermath A7 AR OREIZ LD HIWT L 72, ACEBIE T-28UE, 5517 Bk v
Y hE 16 IAF1ET 5 287 bp @ Alu B A (insertion) /K 2k (deletion) 277! (I/D £7) % PCR EIZTHIEL | Ein
M ERBII DI A I 27257,

RIS AMERER TR\ C, BEARTE 7 B B2DRRFIIRME 4 B B OV ifE (MBP) OZEE)) 5% Lo/
ST (S, n=10) FE, 5% Az RHEIEESME (R, n=30) HEL L7z, S #EIT R BEICHL~T S #ETIE, R BRICEE~ Tl
ACE IREDA BICEHAMFINOEEZ R Tz (AT S; 21,622 R; 16.3+0.8  p < 0.01, BHEAME S;
220+25 R; 16008 p < 0.01, FIRAIARA S; 19.4+23 R;162+0.8 p = 0.106), £7=. ACE i&fs 1%
(DD/DVID) Z &I ACE 2 DOFHli & 3 2 72~7=, ACE #&fx+ DD BICI3h AU L, IfiLFh ACE J2EEDS i M7
DRI A2, ACE s L AR RS D BIRZ T~ 5L DD BT RS M 2 ME R IS 2B AT,

ACE /%7 DD BlD i} ACE 2R &< . A ARTIED M AN R XWEEES MERECIE D 7L A A T 58
FEDS VMBI B DT (p = 0.065) o BRIEHICTESA—F —A—REFIHT T, @I EIC B L TR R BB
FAEL DT IIN NERIREUTAW I, B EEE T OBE T ERER 1, a1 LB 7O AER A iR
T5ETHLEETHLEEZD,

1. [ZL®IZ L7z, 5 20 »[E 63 Ml COMEER AR B — K TEh A

BEAERT 52 ECEVIMEN LR T2RERZ M k0, 2o =T ER T RIS B i T E R R
EMLEIXEMEBRICAAIET DO T, BIEHEIZAN OFLWHEINZ 1987 4, 1998 FOFHE THOLMNITTHE
AL ORBENRESNTND, TTICHRLOE  LHIC, =T EET 7U0 N TO RIS VE & ifE
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WZOWTHEZ LI, ZORKE R L OB M
L IME B 53 2ERBEE R OV TE, WIS
TR,

T Tk &2 OEBRIIFIE CII R A F 9 5 M
JEET VT M W s ST IC R | 1Yk i
& 1L D Ji KA T BEIR D AFAE 2 R 4 D it A 15 C
Y. Huang HIXZDOH 1 AR Lo & iR K E A1
IR BTN D AT Y RVBIE T OFEZ#EL

T, ERTRNID DT o R/VTIEALIRANE | K.

fitiZe & OEFEMNAFELTEY, EREMETOF R A
ﬁ%&@t{ﬂ:uéﬁ EZB-LTRY, bhO B ERS M E
(ZB 53 DM B R TS LR BBRR D, — 5, —
o) %%ﬁ” (SNPs; Single Nucleotide Polymorphlsms) IZehk
B HOEAR T DO N7 NFEAZEDHFFE [ g )
@if&’?ﬁe%/\@ﬁfﬁ%ﬁﬁ/\éﬁ? ﬁﬁ%?@t%’ﬁUVwﬁ
—THY, SNPs Z =7 ) LTARAZ Y —=2 7 VRN
BAR - HEE IR )72 AT b DT ENEH SN TND,
AWFGET IV —7 TIRFT-ICEMI BT AT In T AR &%
PEF R B5Fp L 2D SNPs ZRatL THY ., BIEHH
(450D SNPs 2% LT 5,

Fo L= T XA TV RO ELEMOZET
HY, AKWFFETIE, TITAREZET N Y AT v L
DO—WREBIRTER L =0T X ATy Rl
52 B RS M E E~ DB G- L2 A L0 F< 8]
BHERIZOWCH Y =TLEET 7V N FEXRIC
EETHIEEHET D,

#3,500 J7 A HA A 140/90 mmHg LA o @& ifiJ+
THY, @ MEF ORI FEREEBIZ AL, 50 RTIZ
EER, 70 TTEIE HDLEOHREDRHDH, AARNTE
O RATAR I BB RN 2 ARSIV & i+
DBIGHREKT 4 Flo> A A NSRS M & L E O &
BFRREFFOERESNL TN,

FHARANTIIREEREN 12-3 g/ HEHFEIZE
W2 | RS MERRBRRG Res ~ A7 SRR MED
HRNEME 2D DIHIL, 77U AOBHEEREIL 5
g/ H LIRS, K0 ERe72 i Ao N5 AT REME N @m<Z D
FARTIARFASCE D, BIE, BN IS 2 RIS M & i
SRR 5T ITAREZ T N AF v L D— 1

LR R TR BABIR U@ 137, FToMimo
B PR S CORMFTRITE M CO IR MR f
TN T e B L TNk A RO DB D EBE 2 DD, B
AR HZ AT KVIMEAS 592 A M RSz M s 1fn £

L BIESE I A ENRESNTEY, T7UVERAT
E. BACHE L TGRS ZEER OB 523 m W 2 EDRE
SIND, FTrbH =T B NIBARAN-TTULANEL
L TR N mOZEEREL TS D BNEDOR
KIS A - Mo OVEHRLRSE 1 8 1 2 B -3 B BR BRI 112
DWNTIE, WEZBFEIZSIL TR0,

i ML B ARFIEM A ) F8AE T~ SHRSP T, 2
10 BRI E IMED K &7e5 QTL ARIES VTR,
ZOEBNCT X AT L WS (ACE) @ fn 1N
H% 2, ACE I, mIEDOFERMEIR TSN bEEHICR
HRZ ML DB EDVRIBRESTND Y,

AIFFECIX, o =T HEET 7V AND ACE #Els1
SR BIEERMOEBEZREL-, AR NTZORENS
I BB EEN 2L K 4 I BRSSP fE
DBBRFEFR O LSS TS BB IE B
HINC N2 | RS MR BRE s~ A7 SR H
SZEOFHIAEHE /0D, UKL TT 7Y ATl
BEEBEEIT A ARANCHATD2L] ;@Eﬁ%f;ﬁ%ﬁx
BONDHZENHIESND,

2.5 ik
1) & R

ARRETZ A =T eV EVERKEAB R T
P. Mtabaji ##5%. M. A. Njelekela #fffiE D ILRIFAAETHY |
1987 FEDOFEERAA B — K PRI LR, 77U, 2
P=T BT HAETEE BRI BT oA A L F CEmL
TWW5 (East Afr Med J. 2003; 80(4): 195-9, J Nutr Sci
Vitaminol 2002; 48(5): 352-8, East Afr Med J. 2002; 79(2):
58-64, Clin Exp Pharmacol Physiol Suppl. 2002; (29)
S23-6, Acta Trop 2001;79(3): 231-9, J Hypertens 2001; 19:
529-33) , 2o =T HHTER I E R BIC L DIE T R
P =T ORFEETHLEEG EED 8 FDmHE
ZaRLTHRY, Fx OFA TH KL E P A O EER G R
K7 T i i E R R OF T TOHIMZ 7D TS,
BUE G H S N AY T — LD MK THDHT A7{TE
K& OIS T = VR ZfER L TR AWFEG T AT
BXHEREEREHFRICL TS, BESF LT AT —A
TATITEX S MR (28R AT 3 HIK OS5 200 4
2N T, MR EEICIVIEBR AR R IR S A AL
BEAEIE LU ORI 2E - P L - P 35 - WE PRI A %
HOIEFRSN T, EHITIE - MBS IER T, FEFR AR
FHHEFRAE D 25~35 17 7V NF 1 65 4 %I Ak
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BN &L CIAE A T3 LT,
2) BIEREZMHER

AR MERERIT 3 WS> TEBLZ Y, 8 1
W B M ERE 24 RERRER B LOMR M A 35 2720,
HEEMEE LT, 55 2 # B Y AR—T LB DA
F A A (140 mEq/H) L. & 3 3 B IZFRAER =
raaAT7HAR (25 mg/ B) ORHAZB -7, B
AR L UFIRAIRAIAD 4, 7 B HIZBW TR
24 WEHREREUES JOBRIM A Fhi L 7=, 4 alBRiik B
(I ACE R, I 73 108 24 RERETFR o o> S AR L AT
ELT, BREAMBIORIRF O T I7A4T A% 24
R RPN ABLOeRareah A7 HFAROHE
(R0,
3) ACEE=FZH

ACE BIn1-280L, % 17 FYaR A bar 16 12
F1E9% 287 bp @ Alu Bl D A (insertion) /K k&
(deletion) 271 (I/D %7) % PCR & CHIEL ., sl
ERBUMOINT 22872,
4) #fEtnE

EIE T R TR AR HEFAZE TR LT, #EFH LB IX
Student’s t-test, 2 FiE, ANOVA WE% =, #it 7
A E T p<0.05 EL71-,

3. # B

I NN O 24 BFRERERIOD5E T 2R 7V T
F=UEICEOREREL . RIERB I ORIRA D=2 TI74T
VADHEE BT, BB 40 £ OFE RGO,
Z ORI AR UTR T, AUFFRIENRE, mEE
HIZIEFHIH CHORF 2T 7V NFER ML REL
7oo 24 RERER IR A8 B XKD 7 IR IUE
1389 6.3 g ThHoTo,

F#£1:H2EOIO7 -

ZHEHE mean £ 5E
n 40

fee 82104
BMI (ke m} 2090+05
SBF {mmHe] 1920
DEF (mmHg) 67317
HR. (beatz/min} 5+18
MBP (mmHe) gah+17
Serum Ma (mEgsL) GE+04
Serum K (mEq/L) 45+01
Serum ACE (IUAL) 17508

rine Ma {mEqgsday) 107+£1
Urine K {mEq/day) A08+60

T = IR

FoSRERLURE CETZIOZ

EHHE REF(300

SREO0 p-value
fiee 281x04 /h+11 04685
BMI (ke m) 205x08 212+11 07
SBP{mmHe) 118+23 120+44 n7aa
DEP (mmHe) G70%13 G32+39 0758
HR. (beatz/min) G21+143 ot 35 01a1
MBP {mmHe) g42+140 255140 0745
Serum Ma (mEq/L) 135+04 135+07 0742
Serum K (mEq/L) 45+01 43+01 ne77
Serum AGE (IUSL) 16.3+08 21612 a0ng
Urine Ma {mEqg/day} 1M0+14 QG563 0.2aa
Urine K {mEqg/dav) 4221738 J67x54 0696

Fry = FHERE. 005
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FACEEZE CREITZ Ol

ERHEE DD {153 DL{1Ey I e p-value
Fee 280+08 284x048 287048 0129
EMIke m) M4x08 M1x08 198048 0461
SBP{mmHe) 122128 1M5+38 121 +£34 0284
DBP{mmHe) G69+273 Go7+33 a4 0h0a
HR(beatz min) 738x41 673x15 JO7x34 0:301
MEP{mmHe) 852123 22134 grixl24 0463
Serum Ma (mEq/L) 12605 1234 £ 05+ 136+07 003
Serum K {mEq/L) 46+032 43+01 43201 032432
Serum SGE (1U/1) 197+20 173+15 1542110 0265 Py e
Urine Ma {mEqg./day) M x1a 106119 1021725 0954 0,05 vS DD
Urine K {mEgs/day) 248 437114 418+845 0892

BHESAERBR T\ T, B ART 7 B B2DFIR
FIRA% 4 H HOYEIMTE (MBP) DZEEA 5%LL E4
BHUESZNE (S, n=10) B, 5% A2 BIEIEEAZ M (R, n
= 30) FEEL7=, S BEIE R BEICEHE~_T S BETIE, R BEICH
~TCIH ACE RENG EICEEARAIDDEEERL
TWe (X 1: BIEATRETS; 21.6 £ 22 R; 163 +£08 p
<0.01, A AM% S;220£25R; 16.0+0.8 p<0.01,
FIRFIARMA S;19.4+£23R;162+0.8 p=0.106),

F7-. ACE #fx 1254 (DD/DII) Z L2 ACE i
DMz B2 72->7- (1 2) , ACE i#f51 DD A ¢l
ANZHEL . I ACE JREEDS @V ME M 2 eSS T (R
AT DD: 193+ 1.5DI; 17.3 + 1.511; 15.4 + 1.0, &4
A% DD: 19.7 + 2.0 DI; 16.8 + 1.4 I1; 15.0 + 1.0, FlJ#
FIARMA DD; 199 + 1.7 DI; 153 £ 1.0 II; 15.1 £ 12 p =
0.03) . ACE xRl BRSO RBREZF <DL,
DD B SRS M\ M S - B AT,

Bl1: BiEEMOMPACERE ~DEE

= - g —o—85
TML K *
T,
=
£ i é/_—@\{é
L )
< gt O — 0
12
REDEN REDH PiEAERm
*p<0.05

Blz: ACERZR O MPACERE ~DEE

M -

2 —a—
S —a—I
—_ —1—1
=18 r
L i ]
=16

14 +

1! 1 1 1

BIE B S BB ¥l F #IR A
e 05
4. % &

AW TIE, BHEZ ORI EE 2 B TWDINE
BIOEHERFHE RO AL PERL 74 T C ACE #&
B SR DO BIGHEIA~OE B RFTLIZ,

ACE {5+ DD Ho firh ACE JEEA &<, At A iy
DIMEEBPRENEIFEZHERETIID T VLV ER TS
BRPE DSV MBI 23 A BT (p = 0.065) o i If = B %t
LU KB 2 C BV Ch RS R A S S T
PAYY/AIRNYNG S RGN ¥oE 2 St Byl ] = oA AN
BIEZMEOBBRFZRAL TOHI LI, B FE
BRICE> TRMEERBIELLT WV — 0 BEIC XDk
JERNENRKENZENE 2 HND, ZOXHRBIER T O
HIET, 1R85 25 ECHHTHL ATREME D R
SND, BIAEHRIZE S —F — A—REEIZMIT T,
e MEIZBI L CRE R R BIR S oAb DT 7 U N &%t
GLUTAMIER, BRHEEZ MR OB T L BRI
F. Blo LB FOMAENZMHAT5 ETHEET
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Summary

It has been recognized that environmental factors such as dietary habits play an important role in the
development of hypertension. Excess salt intake is one of the important environmental risks. Yamori et al.
reported ethnic differences in salt sensitivity, and Tanzanian subjects were more salt-sensitive than Brazilian or
Japanese subjects. Experiment with animal models indicated that the ACE locus at the chromosome 10
associates with the hypertension, especially salt-sensitive hypertension. ACE polymorphism influences the
activity of the renin-angiotensin-aldosterone system. In this study, the relationship between ACE
insertion/deletion (I/D) polymorphism and excessive salt intake was tested in young male Tanzanians.

Two hundred male volunteers aged 25 to 35 were recruited from Temeke in Dar es Salaam. Informed
consent for participation was obtained from all subjects. Subjects with cardiovascular diseases, renal diseases,
and diabetes mellitus were excluded. Sixty-five healthy male subjects attempted to develop a two-week
intervention consisting of saltloading and a diuretic treatment period of one week each. In this method, subjects
take 140 mEq of NaCl from a consommé soup and supplement per day and 25 mg of hydrochlorthiazide daily
while maintaining their customary diet. At the baseline and the last day of each period, blood sampling and
24-hour urine collection were made. Blood pressure (BP) was measured at the three points (first, fourth, seventh
day) of each period. ACE I/D polymorphism was detected by PCR method.

In 40 male Tanzanian subjects, serum ACE concentration of the subjects with more than 5% change in mean
BP (MBP) during the transition from the salt-loading to the diuretic treatment period (S, n = 10) was significantly
higher than subjects with less than 5% change in MBP (R, n = 30) (before salt-loading R: 21.6 £ 2.2 TU/L, N: 16.3
+ 0.8 IU/L, p < 0.01; after salt-loading S: 22.0 + 2.5 IU/L, N: 16.0 + 0.8 IU/L, p < 0.01; diuretic treatment S: 19.4
+ 23 IU/L, N: 16.2 £ 0.8 IU/L, p = 0.106). Serum ACE concentration in subjects with DD genotype was high
compared with other genotypes (before salt-loading DD: 19.3 + 1.5 IU/L, DI: 17.3 £ 1.5 IU/L, II: 15.4 + 1.0 IU/L,
p = 0.265; after salt-loading DD: 197. + 2.0 IU/ L, DI: 16.8 £ 1.4 IU/L, II: 15.0 + 1.0 IU/L, p = 0.157; diuretic
treatment DD: 19.9 + 1.7 IU/L, DI: 15.3 + 1.0 [U/L, II: 15.1 £ 1.2 TU/L, p = 0.03).

The results from this study suggested that an interaction might exist between the renin-angiotensin
-aldosterone system and the ACE I/D polymorphism during salt-loading and diuretic treatment in young male

Tanzanians.
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