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] (eccentric hypertrophy)& -+l dureloju} 3¢t 3kxjof A
= TAANOT 22 ubd, A
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A -<¢Fx] @ Bl A Al (renin-angiotensin  system)¥ FHAl A d|tfo] v
71del Sa3 A8S "o, olv ddxd o HAAAA o
sk oolugl x| ElAl II o 9ol&] #H]F = transforming growth

factor-B(TGF-B)Y c-myc, c—fos 59 Y& 4=} (proto-oncogene)

oAy FA4 84 F X A3 F A (angiotensin converting
enzyme: ACE) F+d%2] intron 162] 44 (insertion: I)/Z <=(deletion:
D)ol w2 thgAo] A =d, ACE §32F2] DD ol A x| 2 €l
A A Ese] dFEnrt kol o2 Qs DD ol Al
o, WFAATE, ATAA ARl A7 HAGT o F

7} DD oA S7hgts Harh gloy* o olel vty
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2000 1458 20024 12€7bA] QA etal o3t st o s B
H AW ool vus AMd T, B ShAfol A 24417 A&
5

]
AR @il 5 (=500 mg/day) e €HW (=300 mg/day)7t

M4
ke 31 @ 9teF 5 ACE-inhibitor, angiotensin-II receptor antagonist
e 7 A BEFE 2 FudAE AEee dks, 9%

Aol & HE=(<140/90 mmHg) 10192 A= oz s om,

et
2

ZAo] & HA %= AP (>140/90 mmHg), 47 A=rE gy} A

B 9AF B S A

P

AAAE R AdH 5 24

(1) AAA=

A A FA 5% (BML kg/m”) = BWt(kg) / Ht(m)
AFHA? (BSA, m) = Htlem)*™ x BWt(kg)™™ x 0.007184

BMI, body mass index; BSA, body surface area
Ht, height; BWt, body weight.
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S ol&sto  A#olEld  AH A& (creatinine clearance:  Ccr,

Cer (male) = (140-age) x BWt(kg) / 72 x serum creatinine (mg/dL)
Cer (female) = Cer (male) x 0.85

o} Al %S9}

2-Dimensional, M-mode 4! %< 3(SONOS 2500, Hewlett Packard,
Andover, MA, USA)E = 991 AA= Algstsion ojekr]
A4 Y7 (left ventricular internal diameter at diastole: LVIDD), %
W7 (posterior  wall  thickness:  PWT), A1 %5457 (inter
ventricular septal thickness: IVST) & =A3lo] oS3 22 32
S o] g, FAAlAA#(left ventricular mass: LVM) 3} F A A 2 &%) 4=
(left ventricular mass index: LVMDE T3t9 1™ 44 A%x 4
7b dAbE 131 g/m’ oAb 100 g¢/m’E 29E o HAdn gz A
ol 8}l o,



LVM (g) = 0.8 {1.04 x [(LVIDD+IVST+PWT)*~(LVIDD)’]} + 0.6

LVMI (g/m’) = LVM / BSA
LVH : LVMI > 131 g/m® (male) or > 100 g/m® (female)

LVM, left ventricular mass; LVIDD, left ventricular internal diameter at diastole;
IVST, inter—ventricular septum thickness; PWT, posterior wall thickness;
LVMI, left ventricular mass index; BSA, body surface area;

LVH, left ventricular hypertrophy;

1.04 = specific gravity of the myocardium; 0.8 = correction factor
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thickness: RWT)oll whebd oh3f o] EHatAd” (& 1.

=
=
P

2 Hah Ad lAde PlE(relative wall

>,

E 1 A AN F3e) B

Class Type RWT LVH
1 Normal < 045 -
2 Concentric remodeling > 045 -
3 Concentric hypertrophy > 045 +
4 Eccentric hypertrophy < 0.45 +

RWT, relative wall thickness = (2 x PWT) / LVIDD; LVH, left ventricular hypertrophy.

nk. ACE a4 el 24

insertion/deletion (I/D) & A2 ACE F+4#2] intron 16°] ¢ X3
287 base pair(bp)®] &AFFZE polymerase chain reaction(PCR)<

o] g3l AAsYTH!. Thermocycler (Perkin Elmer 9600, Foster



City, CA, USA)E ©]&3}9] predenaturations 94Col A 5%7F A &Y
St t}-, denaturation= 94°Col 4] 45%, primer annealingS 65T ol A
45%, 18] 3l extensiond 72TColA 45% 9] HAS 303 Aldstar, 7
2TColA 53t last extensions A& = FE3FT PCR A E2

rl

ethidium bromide’} X3 2% agarose geldld HA7]A9E53 3

=

ultraviolet transilluminatorE ©]-&3lo] #=3tH ) primer®Z 5-CTG
GAG ACC ACT CCC ATC CTT TCT-3 ¢ 5-GAT GTG GCC
ATC ACA TTC GTC AGA T-3% ©]&3t4 PCR products &<l
3ol 190 bp fragmentE deletion(D), 490 bp fragmentE insertion(I)
o #Esgth ID Jo] DD Fo & #AEFHE AL 57 98k,
dimethyl sulfoxideE 75% &E% AF&3l% T

AAaAFE 5o Aol Student t-AH £ 1-way ANOVA 52 9]
An o} JaFelapzre] #Al= Pearson ¥4y th
FIARAY 5L ol &t p<0.05 Yu TAHRE fFosihn B
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m. 23

L AA gakate] A2 Fol whe EE

= 32 10195 A d e 8278 8l2%)o=, 71 T A48
(concentric  hypertrophy)7} 379 (36.6%), ¥4 4]t (eccentric
hypertrophy)+= 459 (44.6%)°] o™ A3 52414 21 & A (concentric

remodeling)& 717} 189 (17.8%)7 1% (1.0%)° At} (& 2).

F 2. AA Ao ARG FEol BE Fx

LVH
1 2 3 4 3+ 4
n (%) 18 (17.8) 1 (1.0) 37 (36.6) 45 (446) 82 (81.2)

1, normal; 2, concentric remodeling; 3, concentric hypertrophy; 4, eccentric hypertrophy;

LVH, left ventricular hypertrophy.

2. ACE fra48o] me faauc) 439 29} oo QYARE
3ol w7

FA4ES ACE 30436 mebs A (1L ID, DD)o.2 ol #
AAGol whE A AuT F3e RES ¥ GPAAES s

STt

P AR fPe BE
ACE #4430 uhg #44uY #99 £3& DD FelM 444

o
7} 52 BEs BAAT Al 3t ol g Aol AT (iF 3).



# 3. ACE gl mh& AAddnd fgof F2°
LVH
1 2 3 4 3+4
II 6 (21.4) 000 10 (357) 12 (429) 22 (786)
ID 11 (208) 0 (0.0) 19 (358) 23 (434) 42 (79.2)
DD 1 650 160 8 (40.0) 10 (55.0) 18 (90.0)

1, normal; 2, concentric remodeling; 3, concentric hypertrophy; 4, eccentric hypertrophy;
n(%); p=0.359; 'p=0.529

U AAAAFOVM) R s AL VMDeRe] 3
AA A, @<t Hb, Cer, LVIDD, IVST, PWT, RWT 5& EE&,

LVMSe} LVMI 25 A ol A ZFo] 7} glolth (& 4).

# 4. ACE #3248 & d4da=3 LVM % LVMIE] Hu®

I 1D DD p—value
(n=28) (n=H3) (n=20)

Age (years) 60 + 9 61 + 11 58 + 9 0.592
Duration of DM 16 £ 5 18 £ 7 18 £+ 7 0.336
Dialysis Pt.(%) 35.7 35.8 30.0 0.888
BSA(m?) 1.65 +0.16 1.65 +0.19 161 +0.18  0.772
BMI(kg/m?) 239 + 28 228 + 3.2 225 + 36 0.246
SBP(mmHg) 134 + 10 135+ 9 137 + 5 0.480
DBP (mmHg) 84 + 8 8 + 6 8 + 7 0.425
Mo of gnfi-hypertensive 38+ 12 35 + 1.3 40 + 14 0286
Hb(g/dL) 100 + 2.0 104 + 1.7 105 + 16 0573
Cer(ml/min/1.73m% 250 + 230 286 + 234 239 =+ 330  0.770
Urineprotein(mg/d” (1570 700)  (1485.9541)  (4ddgbos) 0584
LVM(g) 2612 + 742 2719 + 739 2829 + 604 0581
LVMI(g/m?) 1595 + 479 1665 + 415 1748 + 349  0.467
LVIDD(mm) 552 + 6.6 555 + 7.9 554 + 90  0.936
IVST (mm) 123 £ 23 119 + 22 121 £ 16 0719
PWT (mm) 118 + 1.7 117 + 22 119 + 16 0938

RWT 0.43 =0.0 0.43 =0.11 0.45 +0.12 0.877
BSA, body surface area; BMI, body mass index; SBP, systolic blood pressure; DBP,

diastolic blood pressure; Ccr, creatinine clearance; LVM, left ventricular mass; LVMI, left
ventricular mass index; LVIDD, left ventricular internal diameter at diastole; IVST,
inter-ventricular septum thickness; PWT, posterior wall thickness; RWT, relative wall

thickness; *mean+SD; Pgeometric mean (95% Confidence Interval)

10



3. 94 Aol A el ACE #F449 2 LVM 3 LVMISHE] 37
ATE U ofzo® o]l F4E AlFsglEd, Foaitbel
BSAE Al9d d@ARET} LVM 3 LVMI 5& Aol wolx &
(Tt (£ 5). 2y, DD AP I FHAEws Al |
d2kel 49 LVMe LVMIZE DD frz-g el A I fH43 5o
274& B (LVM, p=0.042; LVMIL, p=0.049) (G 6), *z-o] 45

o= AFolE HolA FUATHEE 7).

rot
o,
o
2

ru

rr

F 5. @Yol wE dAAAEF LVM % LVMIS] Bl a®

Male Female p—value

(n*58) (n*43)
Age(years) 60 =+ 10 62 =+ 11 0.299
Duration of DM 18 + 6 16 + 5 0.211
Dialysis Pt.(%) 36.2 326 0.833
BSA(m?) 1.73 +0.16 1.51 +0.11 0.001
BMI (kg/m?) 230 £ 3.3 232 £ 3.2 0.767
SBP(mmHg) 135+ 9 135 = 8 0.982
DBP(mmHg) 86 + 6 8 + 7 0.387
o of gnii-hypertensive 37 + 14 36 + 13 0.803
Hb(g/dL) 100 + 1.9 106 £ 1.7 0.128
Cer(ml/min/1.73m?) 268 * 235 265 * 27.3 0.957
Urine protein(mg/d)® 2363 (1784-3130) 1848 (1380-2473) 0.185
LVM(g) 280.1 = 69.3 2085 = 72.6 0.139
LVMI(g/m?) 1625 + 40.7 1713 + 44.1 0.314
LVIDD (mnm) 56.3 £ 7.3 540 £ 8.1 0.133
IVST (mm) 121 + 2.0 12.0 + 2.3 0.832
PWT (mm) 120 £ 1.7 115 £ 22 0.171
RWT 0.44 +0.09 0.44 £0.12 0.975

BSA, body surface area; BMI, body mass index; SBP, systolic blood pressure; DBP,
diastolic blood pressure; Ccr, creatinine clearance; LVM, left ventricular mass; LVMI, left
ventricular mass index; LVIDD, left ventricular internal diameter at diastole; IVST,
inter-ventricular septum thickness; PWT, posterior wall thickness; RWT, relative wall

thickness; “meantSD; bgeometric mean (95% Confidence Interval)
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3 6. FATe ACE gl & LVM 3 LVMI®] H]w®

1I ID DD
(n=16) (n=29) (n=13)
LVM (g) 250.6 + 59.4 2898 + 77.8 2955 + 52.2°
LVMI(g/m? 1453 + 387 167.3 £ 43.1

1734 + 33.1"

LVM, left ventricular mass; LVMI, left ventricular mass index;

“mean+SD; "p=0.042 (I vs DD); 'p=0.049 (II vs DD), by Student’s t-test

3 7. 4% ACE gl & LVM 3 LVMI®] H]w®
I

ID DD
(n=12) (n=24) (n=7)
LVM(g) 2753 + 91.1 249.0 £ 63.0 259.4 + 714"
LVMI(g/m?) 178.3 + 539 165.3 + 40.3 177.4 + 405
LVM, left ventricular mass; LVMI, left ventricular mass index;

“mean+SD; p=0.698 (II vs DD); Tp:0.969 (Il vs DD), by Student’s t-test

4 AR RAY

= O

plh

A AT} A
Pearson “g¥itA oA LVME BSA9 4o AaAAE (r=0.282,
p=0.005), hemoglobin¥}+= &9 ¥
p=0.001), LVMI+= hemoglobin¥}

p=0002). o5 R t}557] %4 0] A

¥ 8. LVM$ LVMIY| ¢3s

S F+ A= (multiple regression analysis)
Variables B p—value
LVM
BSA 0.591 0.008
Hb -0.355 0.005
Cer -0.201 0.132
R’= 0.485
LVMI
Hb -0.308 0.012
Cer -0.205 0.086
R’= 0.503

LVM, left ventricular mass; LVMI, left ventricular mass index; BSA, body surface area; Hb, hemoglobin:

Ccr, creatinine clearance; f, standard regression coefficient; R°, multiple coefficient of determination.
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gokot, Al A= DD fradAtgoel I frdAtdel wleiA LVMst
LVMIZF 2 245 23k a2y oz e fFaaged me Aol

3. LVM+= BSA®} 49l @A E, hemoglobin = &9 F#AAE
Holom, LVMIE hemoglobin® &9 A#dAS HAL ol BF
O3] Fost #HAE T
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= ha

Ao A 2l
A I f428e vs) LVMe LVMIZF 2 248 BHYa, RE dx
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Abstract

Association between patterns of left ventricular hypertrophy
(LVH) and angiotensin converting enzyme (ACE) gene

polymorphism in diabetic nephropathy patients

Tae Hee Lee
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(Directed by Professor Sung Kyu Ha)

Objectives: Left ventricular hypertrophy (LVH) is an important
risk factor of cardiovascular disease in diabetic nephropathy
patients. Renin-angiotensin system (RAS) has an independent role
as a neurohormonal factor, in promoting cardiac growth and
remodeling through systemic blood pressure regulation as well as
through the local cardiac RAS. Genetic and environmental factors
also influence the pathogenesis of LVH. The association of LVH
progression and angiotensin converting enzyme (ACE) gene
polymorphism is well known, especially in ACE DD genotype. But,
there is some controversy between LVH and ACE gene
polymorphism. So, we evaluated the prevalence and patterns of

LVH and analyzed the associated factors including ACE
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polymorphism in diabetic nephropathy patients. Methods: One
hundred and one type 2 diabetic patients with overt proteinuria and
well controlled blood pressure were recruited in this study. ACE
genotyping and echocardiogram were performed to observe the
association between LVH and ACE polymorphism. Results: The
prevalence of LVH was 82 out of 101(81.2%) patients (concentric
vs eccentric: 36.6% vs 44.6%, respectively). ACE DD genotype
showed trends for higher prevalence of LVH among the three
genotypes, but statistically insignificant (ACE DD vs ID vs II
90.0% vs 79.2% vs 78.6%, p=0.529). Left ventricular mass (LVM)
and left ventricular mass index (LVMI) were higher in ACE DD
genotype group than in ACE II genotype in men (LVM: ACE DD
vs II, 2955 vs 250.6, p=0.042; LVMIL: ACE DD vs II, 1734 vs
145.3, p=0.049). However, in women, there were no differences of
clinical and echocardiographic variables among three genotype
groups. LVM and LVMI were negatively correlated with
hemoglobin level in all patients. Conclusion: LVM and LVMI were
higher in male diabetic nephropathy patients with ACE DD
genotype comparing with ACE II genotype, and LVM and LVMI

were negatively correlated with hemoglobin level in all patients.

Key Words : diabetic nephropathy, left ventricular hypertrophy, angiotensin

converting enzyme gene
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