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Studies on the corelation between pro— B type natriuretic peptide

and body mass index against diabetes

SUN JAE JEONG
Deapartment of Industrial Microbiology, Graduate School of
Industry.

Pukyong National University, Busan, Korea

Abstract

B-type natriuretic peptide (BNP)-.is involved in the
regulation, of the bloed circulation. system, - especially heart
function.’ Recent studies reputed that the is an inverse correlation
between BNP and body mass index (BMI) with respect to heart
failure. In the present these are| evaluated the influence of both
BNP and BMI against diabetes. 933 patients undergoing cardiac
catheterization- from-Feb. 2006 to Nov. 2007 .in. the M hospital
cardiac center in Busan who had creatinine-of < 2.0 mg/d¢ were
examined their heart function, but there is no evidence of heart
failure. The values of BMI were measured at each case and
transthoracic echocardiography was used far the heart function.
At the start of each case, concentration of BNP was also
measured. In non-diabetic 733 patients, they used divided into
following groups on the basis of plasma BNP levels, Group; lean

(BMI < 23 kg/m’), Group2; overweight(23 < BMI < 25 kg/m’),

_iv_



Group3; obese (BMI > 25 kg/m’), mean BNP level were 856.3,
601.7, and 289.6 pg/ml (p < 0.001), respectively. There results
showed that patients with higher BMI values were correlated
with lower levels of pro-BNP. However, in diabetic 200 patients,
mean serum BNP levels of group 1, 2, and 3 was 963.2, 1450.2,
and 658.1 pg/ml, respectively. And there was no significant
correlation between BMI values and pro-BNP levels. In
conclusion, pro—-BNP level is-not-suppressed in obese population
among diabetic patients and BNP level was significantly lower in

markedly obese—population compared to nonobese patients.
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% serum pro-B-type natriuretic peptide (pro-BNP)2] x| &= A A

Aol 2} (biochemical marker)® A1 &7]% o|A< wied st} A%

neh Rkl
i

A 7159 ZAo) oA natriuretic peptidex= #-$ F 23+ <

i)
filo

Shobar G AT (7). natriuretic. peptide®] ol = Atrial
natriuretic peptide (ANP), brain natriuretic peptide (BNP), C-type
natriuretic peptide (CNP)7} it} (&38|, AlF-de A9 dHy =
oA BNP®] ¥%& F75tA =i, A8

2#< pro=BNP %= Al F7tetA vk 1087]¢] ofm|wito g o
Fol% pro-BNP= F&= A Ao o8 ZHlHM ABeldos A4S
Uel = sEl= BNP9} Neterminal *7}¢1 NT-proBNPZ *3j 7}
A5 AYgAds dekdyg (291 7-10).
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1. @74

o4 2006 195E 20079 39744 R4k M E3H

A4 87 AHE U9 9BFe] BAE UPoR Axe
o

o
a
ih)
=

=17

ety = E/F% =60 o|AolH, A% 7%

ol Aol A3l Creatinine (©]3% Cre® %7]8) < 2.0 mg/dl o35t

el ol &% %

32} 5 Diabetes Mellitus (¢] % DM2 = 3£7]3F)¥ Non-Diabetes
Mellitus (] ¥ Non-DMLo & ®7|shoe= i ¥ 5 €% pro-
BNP AALES Al 5 74zF BMI (A=A 53) A& 7€ o2 Al
Groupl & E57F3sle] AFE AASA T Non-DMolA = Group 1
HITE (BMI = 25)¢] 287522 7k B3l Group 2 JAF (23 <

o

BMI < 25)9] 216922 7} ko Group 1 424 (BMI < 23)
Aol 230 o) k. DMAlA = S Al Group 3 HIH (BMI = 25)9]
o1 o g 7H Bdem Groupl g (BMI < 23)°] b4H o= 7}
F Askem™, Group 2 AT (23 < BMI < 25)& 559 oAt
DMt Non-DMeOIAM 15 ® HlgE g Aol= A3t 44
g Arolel $-9l& dov, DM Non-DM R Group 3 HI%F 71
wol 7 wokth 15 279k tidm 2 Table 1 o gesisi.



Table 1. Distribution of BMI group for DM and Non-DM

& BMI DM Non-DM
Groupl &4+ BMI<23 54 2304
Group2¥#A|5  23=BMI <25 553 216
Group3 H|%F BMI= 25 914 287

Total 2007 73349




2. 478 H

1) HAH

(7}) pro-BNP
pro-BNP 542 W4 A<l Elecsys 2010 (Roche, 2=
) & ARgstel SAnh A 2ed HAF 9 8FH 4
pro-BNPS| ¥ 4o 24412k ol olFol gom martse o
ApA A el A 13]-8 FA]Z b ml A 35 303 o]l

rlo

AL 3000 rpmell A 10823 94 3k & F5 9 (serum)S A FH 5]

=2 3ttt Elecsys 201079 =79 &= electro chemiluminescence

of o]&) 3}stutgo] dojup= WESS el RocheAlel  Elecsys
20102 ¥ & W&Este HFA 2 RutheniumS AH8-3tth, HAlo &
+ plasma®} serum sAlol ZhaskH FA W9 & 5~35000 pg/ml

gl T,

4

rlo

o™, 27 A 2k

IRE EXE

= A ZA O ZHE HALE o] HiEolQ = Gl

>
e
oo

= O
5

d

Fu SuE ARgth 2 SutE EAS weEkS Ast £ glon
reflection(RFA}), transmission(F3}), refraction(=4)e] 7]38H4 A
Zvol MAS wan Mz o2 AAzZ 1o AAW fdeEe vl
AtEo] X HEY, AR E HEAERo] &3 wALGEe] 99 % o]

= wA Reotsola, Axav G2 2ad gl Hol o A



el AH-8¥ ¥l Vivid 7 Dimension (G.E, 7] 3)0]

o2t
B
dlo
o
A\

nt

(th) DM ¢ Non-DM¢&] &4
AMARAZ)F(WHO) 9 7] 93t gxAH:=

G2 7F 140 mg/de o]’delAY, ©H-3F (Glucose Tolerance Test)

ol

H
L

A 2470 ARATL 200 mg/de ol4ol L, @Ra AA v e
Azkel # oW T 200 mg/deolakel AgE Aol @tk gal

AN TR 75-mg 200 Ml 5E ulel AA® F 30%, 143,

3T wrEstel WYE AU HA F FY, oF

A, zEdsE dgd FHAN W goldy AAE

g4 =74 #v]l= Hitachi 7600 (Hitachi Co, ¥&)o]™,
2 AA Fo EF 32 hexokinase (HK)ol ]3] ATP=
H 3} ¥t} Glucose-6-phosphate(G-6-P) = ®B.FZ&4A< NADPY
=4 s}l A Gluse-6= phophatedehydrogenase (G-6-PDH)oll <] 3]
6-phosphogluconic acid®- FA gkr}, o] - Htgo =<1 NADPHS
S F3EE SAHSY 2732 S SAS soh A2AY

THE serum oW, ¥Heo =4 Wi 0~1000 mg/de ©]H

Hexokinase
Glucose +ATP G-6-P + ATP

Gluge-6-phophate

6-phosphogluconic Acid + NADPH +H™
dehydrogenase p OSp Og ncomc ACL

G-6-P +NADP
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(2h) BMI(AI A & A4 body mass index)
Hiqke]l A o] 7]l A A A4 (BML body mass
index)= AFS A AFZLoZ U Quetelet A 5E ofz] 4

of ofsf AlxtskAtt.

e A 2] FA-O6H, ERs)E Agste] SRtk

A 1A= 7 A TRt

ANAg 252 ALFAFBMD @l 28 Group 1 (84,
Group 2 (ZAF), Group 3 (H]¥hHe] 37] 3oz HHY 3T
Tl 244 % 2 9 2

M
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Table 2. Classifications of BMI

Group BMI (A @3 A4
A A} 1 BMIK23
T = 9 23 < BMIK25
o B 3 BMI=25
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2) A A 2 FTAEY

2 229l SPSSE Al-&-3}o]

=~

Sl
iy
N
>
N
—E
rlr
of
2
HE

3] 72 (regression
0]’ Sal, P <0.05 o
} 9= Ao =z A 3t Ay 7

4 ANOVAE AH&-ahatt.
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mAa+Z2+

1. Non-DMdl A BMI 9 group® £¥

8 A7 140 mg/de  olstola, FH-3F  (Glucose
Tolerance Test) FAAFS 2A17F @A 7F 200 mg/de ©]3FS!l Non-DM
o A4 ¢ BMI (A A=) A5 group®] #EolA= BMI A4 23 o] st
Group 1 (H7)2 2308 & 31.3%°] 3 Hughe 21.039 keg/m'e] ™,
XA 16563 kg/m o)W, Group 2 (3AllF )= 217HO R Hr gk
2 24.015 kg/m' ol ™, EFAX= 0577 kg/m' o] ™, Group 3 (H]¥H
288 o= gk 27338 kg/melal, EFEWAE 3119 kg/m'o] T},
Non-DMdl A<= % 7338 tido =2 AAs 23 7k8 #@e BMI
group= 287%H 2.2 Group 3 (M%) o2 Non-DM # A2 39.2%¢9] L
2 A9 252 Group 1 (B o2 Non-DM A A2 31.3% ©|H,
MR 59 152 Group 2 (FAIF)E  Non-DM A A9 29.5%
= A A8 Non-DMel A & Bi7dA 7339 2] BMI A4 3+ 3k
2 24.386 kg/mol® EEA A= 3119 kg/m'e]th. Non-DM  of A]
Group ¥ BMI £ ¥+ 3% 39| YJehf it

_14_



Table 3. Distribution of BMI groups for Non-DM

BMI Group Total (%)
Mean = 21.039
Group 1
BMI < 23 N = 230 31.3
(A7)
S.D- = 1.6535
Mean = 24.015
Group 2
o 23 < BMI < 25 N = 216 29.5
(FAF)
SD = 05771
Mean = 27.338
Group 3
BMI =251 N = 287 39.2
(H] =)
SD = 21522
Mean = 24.386
Total T 2% 100
SD™ = 3.119

*: Mean: H 3k
skl NI =

S T

_15_



2. Non-DM¢el A BMI(A & ZFA] )9 pro- BNPY £
Non-DMol| Al Group 1 (7)< BMI (A AZFA5)e] P13k
2 21.039 pg/méel™ 2} 7= 230 o2 31.3%, HiA#H-2 61.74
ol™, pro-BNP Hi#k2 856.39 pg/ml, ¥H=2= 237.3
AEAh Group 2 (FA5)e] BMI (A& &A1 5)e] H g2 24.015
kg/mol, 32 = 216 O R 295% HAFAHES 60.84], pro-
BNP #Hit g2 601.69 pg/ml, A= 1596 pg/mloz =4 FH A
t}. Group 3 (M]¥hHe] BMI (A& A 5)-H gk 27.338 kg/m'e]H,
32} = 287HCO R 392%, Hed® 5884, pro-BNP 31 gk
280.62 pg/meel ™ EFAAE 1649 pg/m o2 34 ¥ 1tk Non-DM
AA BMI (A2 FA52)9) 3t 24386 keg/m' S 2 Group 2 (A
)2 ThREHA Mtk Had#HL2 6034, pro-BNP Hirgk 362.7
pg/méeltt. Non-DMellA 7 #& 9 BMI (AAZEA5) 1S
Group 3 (HjwhH e & 2871 o]al pro-BNP Hitgtol 7ME =&
2 Group 1"(HHo=z Ht ke 856.39 pg/mlolH, vol7t 714 &
= 2% HAgE Group.1 (442 61.74]]P, Non-DMell A
291 7o BMI (A&%AS) 2/ Group 1 ()22 2307 ©]
3L, 2919 pro- BNP #Hir gk 15 Group 2 (A )= 601.69
pg/miol ™ AL e e HiF ke Group 2 (FAF)E 60.84 0] i
Non-DMol A 71 A& 42 BMI (MAFAF) 152 Group 2

o

(FAF)Z 2169 ol™ pro-BNP Hitgto] 71 e 152 Group
3 (HvH = 289.62 pg/mlo]th. Non-DMel A= BMI (A2 &4 4=)7) H]
gkl 7Whe5E pro-BNP Bt ke rolx|= whdlE YeERf QI
Non-DM oA 2] BNP<¢ BMI 159 HHXE # 4 o Astith
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Table 4. pro-BNP level in Non-Diabetes according to BMI

GROUP AGE pro-BNP BMI
1.0 MEAN 61.74 856.39 21.039
N 230 230 230
S.D 12.176 2373 1.6535
2.0 MEAN 60.80 601.69 24.015
N 216 216 216
S.D 1.049 159.6 0.5771
3.0 MEAN 58.84 289.62 27.338
N 287 287 287
S.D 11.051 164.9 2.522
Total MEAN" 60.33 362.7 24.386
N~ 733 733 733
s.D™ 11.193 13131.642 3.1196

*: Mean: H %k
**: N =

#0k S EFHR;

_17_



Non-DMoell A Group 1 (B4l A+= pro-BNP %7k 856.39 pg/ml
ol X FHUAE 2373 pg/moeE 4 How HrAHLS 617
Ao, Aol o]ty 59 TS Yell= EF (%) Hi 3
T 64.39%°ltt. A1 ool A EA Cre FX= > 2.0 mg/dee]th
Group 2 (A F)o A= pro-BNP HiF gk 601.69 pg/miolH, 5
A 1596 pg/m o2 34 Hom HFdARL 60841 4%
o] oj¢kyt =9 TS YE= EF (%) Hi T3+ 63.85%°]
t}. Cre A= > 2.0 mg/deolth Group 3 (H]9H)o] A += pro-BNP
B S 289.62 pg/mielH EFHAE= 1649 pg/mloz =4 HA
ow, H FH2 60340l Ao o]t 5 THS e
EF (%) Bt X 562:70%°] thal “Feo] o] A %21, Cr
> 2.0 mg/d¢e]tt. Non-DMol| Al pro-BNP % zko] 713 =& 1
F2 Group 1 () 152 = 8639 pg/miolth A Ay 152
Group 2 (FAF) ZHFCE pro-BNP 32 601.69 pg/mlo] ™,
7Hd w8 pro-BNP Hit 3k Group 3 (H|WhH) I1H 0 =289.62 pg/
méelth 7w Hli A3 & e I5F2 Group 1 (S
=< Group 2 (IAF)Z 60.84 ™ 7}

F2 Group 3 (Hjeho = 5884 =

rr

2%

Ay}

@

s

a
Adas M 22 d8 o2 YER T E3 pro-BNPeF BMI
(AAZFA ) el BA= &3 BAAS ol P=0.002= FA A=

_18_



Table 5. Correlation coefficients between BMI and pro-BNP for
Non-DM

Group 1 Group 2 Group3
BMI < 23 23 =BM <25 —~BMI = 25  P-value
(34) (HAF) (B] RH)

pro-BNP 85639 +.2373 601.69 £ 159.6 289.62 + 164.9 - 0.002

EF(%) 64.39 + 15.18 63.85 £ 1528 62.70 + 14.69  0.36

Age 61.74 = 12.17.60.80 + 1.04 58.84 + 11.05 . N-S

_19_



Non-DMol A BMI (A A=A 4) E¥X+= Group 1 ()2 2308 &
= 31%E A M, Group 2 (HAF) 216 2.2 295%5 AHA|
3R 3L, Group 3 (M]¥h) 287 o & 39.2%¢ H]&E Non-DMel A
7 2o BEXE JeEda, A4 2FS Group 1 (B3-S 230

o2 31% 71 @& v &9 215 Group 2 (FAF)E 2169 0]
™ 295%% WY Non-DMelA BMI Hl &5 Fig 201 YeE 9l
t}. Non-DMell A AAH+ vol= 6034 ©]al Group 1 (7)<
61.7410] 3L, Group 2 (A=) 60.841e]™, Group 3 (¥]%F) 58.84] ©]
t}. Non-DM Group 3 (H]FhH)e] Hat Ad S E AFoA DM |
Non-DMel A 7hg w2 Hat A& S B At Non-DMolA €] pro-
BNP 9] ¢ ¥+ Group 1 (F’He) Aw S A= 856.39 pg/ml
ol Group 2 (FAF)e Hir =AA+= 601.69 pg/mbo] L, Group
3 (HIRHel Ht SHA| = 289.62 pg/m S E LHELE 2™ Non-DMe
M 7HE w2 SAXS Group 1 BERS] Hd SAHARE 866.39 pg/
meolH, A9 IFS Group 2 (FAF)E HTF =AHAE= 601.69
pg/meol L, 7h st SAA = Group 3T(H[EHe. 2 Hit A
2= 289.62 pg/mle] Tk Nen-DMol A &= BMI (A 2 &% =) 7} 8] qto]
Ve pro-BNP  Eitghe wtelxE BMI (A FA )9}
pro-BNP9| gte] ZtE = whnjelE YEtl o™ Non-DMell A 3
7 A"¥H BMI (AAZFEAF)E AdtE s wHHEE depdsloh
Non-DMel Al BMI (A& &FA] )l w2 pro-BNPS] S Fig 3°]
UEFH Y. Nom-DMellAl BMI(H| A &A1 42)o] & Aged #=
Fig 40 Y At
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3. DMdA BMI (AAZFAF) ¢ groupd £F

& ddA7 140 mg/dec)sdolal, @8k (Glucose
Tolerance Test) AAMY 2A17F X]7F 200 mg/deo]’dl DMel A
o] BMI (AAI=HAFE 259 ExdA= BMI (A A=ZFA5) 23
olg} Group 1 (BT b4 o=z 27%ola Hir gk 21.678%°] ™
EFHAE 1.3238%0]11, Group 2 (HA]|F)E 51H o7 255%0]9,
it gk 23.923%0°]a, ZF=AHA= 0.5951%°]TF Group 3 (H]WH)2
95 o2 475%°l W, Har gk 27416%°]31 FTHAE 2.1248%0°]
. AT A DM dlAME F 20085 oo w ANG A M
%> BML (A& FA )
AA F 475%) 1, A 252 Group 1 () 54¥ o2 DM
AA T 271%°lH 7HEAS 9 e Group 2 (FAIS)= 513
ol DM #A F 205%E Akt DMellA & 2 & 200
Ho] BML, (AAZFA ) 3 d3k& 24976 kg/molH, HFHAE=
2.9609 kg/m'o)r}. -DMOIA Group® BMI (M AFAF) BLE H 6
of A esksit.

5

kv

LI

< Group. 3 (HJvhH= 959 o], DM

=0
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Table 6. Distribution of BMI groups for DM

BMI(H & A 57) Group Total (%)
Mean = 21.678
Group 1
BMI-< 23 N = 54 27
44
SD—=1.3238
Mean = 23.923
Group 2
(A% 23/'< BMI < 25 N = 51 25.5
1 s.p T= 05951
Mean = 27.416
Group'3
BMI = 25 N = 95 47.5
(1]eh
SD = 2.1248
Mean = 24976
Total N =.200 100
SD= 2.9609
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4. DMdA ¢ BMI (A A ZFA <)% pro -BNP¢| £ X

DMl A Group 1 (BAHS BMI (A A#A|)e] HAF gk
21678 kg/m*ol™ AL 54 07 27%o0| i W FAH L 6584 ¢]
™ pro-BNP H gk 963.19 pg/miol™ HF=HAE 5136.143 pg/ml
o7 ZAEAT Group 2 (FAF)e BMI (AAZFA5)e] Bt gk
< 23923 kg/m'ol™, A} = SHP O R 255%Eo)al Pt H S
64.241°1  pro-BNP #Hirgke  1450.15 pg/mlol™ A=
8601.037 pg/ml o2 ZAEATE Group 3 (WlHHe] BMI (A& %X
) g2 27416 keg/m'olH, A= 91O R 475% =0l H
TAEL 6454 °] pro-BNP #Haif 3t 658.08 pg/mle]l™ ¥+H
A= 3809.981 pg/mt2E SAEHAT DM A A BMI (A4 A
)] B2 24976 kg/m o2 HAFToR ERE Aok, Ht A
22 64.84™ pro-BNP it gt 1516.8 pg/miolth. DMelA 714

2o o BMI (A=A F) 25 Group 3 (M|5hHE, 91|

B

o

pro-BNP ¥ gtol 7+ =2 1w Group 2(HAF)=2 Ht 3
2 1450.15 pg/méolH, velz} 7h e TaFol F g2 Group 1

()= 6584101, Fxaoll 2391 e] BMI (A& &A5) 1=
S Group 2 (FAF)e & 55 ola, A9 pro-BNP #H+ 3k 1%
< Group 1 (B7H)=E 963.19 pg/meeolw xgele] A5 H e
Group 3 (R¥hE 645401, Gxao A 7FF 2o £ A &R
= (BMD) %< Group 1 (B2 E 549 o] pro-BNP % zko] 7}
3 A w2 Group 3 (Mwho =z 658.05 pg/mlo]tt.
Non-DMell A= BMI (A& &A5)7F Hwkel] 7}7b&5 % pro-BNP
Bt g wobA= BMI (A2 &4 5) 2 pro-BNP9| gho] Aty =

oA

=2
=~

rlo
A\
o
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Wl el & YER o w, DMl = BMI (A A #ZFAF) ks A8 F
& 5 AUk DMl A

WetA pro-BNP9| gho] SAHH = AS &9
¢ pro-BNP¢} BMI (A& FA ) 25E BHAE & 7 o el

.
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Table 7. pro-BNP level in Diabetes according to BMI

GROUP AGE pro-BNP BMI
1. MEAN 65.83 963.19 21.678
N 54 54 54
S.D 10.375 5136.143 1.3238
2. MEAN 64.26 1450.15 23.923
N 55 55 55
S.D 7.658 8601.037 0.5951
3. MEAN 64.56 658.05 27.416
N 91 91 91
S.D 9.325 3809.981 2.1248
Total MEAN 64.83 1516-8 24.976
N 200. 200 200
S.D 9212 5765.298 2.9609
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DMel Al Group 1 (7)) Z1FolA+ pro-BNP Hi gk
963.19 pg/mol™, ETHAE 5136143 pg/mlez 4 Hlow,
W A ol =59 T¥S yEv= EF
I 68.26%°ltt. Group 2 (FAF) ZFolAdE
pro-BNP it gk2 1450.15 pg/meol™ 3%+ 2= 8601.037 pg/ml=
=4 Holon, FrAHS 642401 AFe o]} FFo FTY

< Yehll= EF (%) Hi A+ 66.92%°]t}. Group 3 (H|®H) 71
Tl A= pro-BNP 3t 658.05 pg/meol ™ 3E A= 3809.98
pg/mo = A HJow P AT 6454 )W, G o]kt
=9 e9<S UE= EF (%) ¥yt 3= 65.36%°1th. DMl A
pro-BNP ‘#H#gko] 713 =8 58 Group 2 (A=) 1EFo=
1450.15 pg/mée)tt. ¢ 1E5S Group 1 (BAH)E pro-BNP
e 963.19 pg/méol®, 7+ S pro-BNP #H 3-S Group 3 (H]
o) 1H 9% 658.05 pg/mlol Tt (Al v =o wHat d#HS U
=
Group 3 (H|Eho 2 45401, 7} w2 Hh A= & yERd
OFLS Group 2 (FAF) 1FO0Z 642401t wE DMoA =
pro-BNP¢t BMI (A& &A )] dA= AdaAAs ghel P=0.32
2 EAgHR FoAol gl AoR YERETh DMl e BNP
¢ BMI 19 A#aAE 31 7 o AEsiih

=

I5L Group 1 () IO = 658401, A9 152
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Table 8. Correlation coefficien on BMI groups and pro-BNP for DM

Group 1 Group2 Group3
P-value
BMI<23 (B4} | 23<BMIK25(3%) | BMI= 2511 (H] 9}
pro—
BNP 963.19+223.7 1450.15+457.3 603.05+147.1 0.32
EF(%) 68.26+15.93 66.92+17.89 65.30+17.47 0.15
Age 65.83 £10.375 64.26 + 7.658 64.56 + 9:325 N-S
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DMoll A BMI (A& &A]F)EX= Group 1 (BA)E 54 o
2 271%E AA P o, Group 2 (FAF)E b1H O 2 255%E

N

A8k AL, Group 3 (MWhH& 95 07 475%9] H]&Z DMolA 7}
T =S HES Group3(WFh) 95 o g 475% 2 A9 IE
Group 1 (HH)=E 549, 27%= ola, 714 <& H &9 I1F2
Group 2 (FA5)Z 519, 255%= e TE Non-DMel A& BMI

AAZFAP)u & Bxr7 ne2d vste] o= Hwkel H

(o3

o] FJYU200HF BHPoZ 475% k= W2 EXE A= A
o] E4oltt. DMl A BMI H &5 1% 5 o= e ltt. DMe]
A AA] AHH T 64.84 019, Group 1 (HA) 65.84 o], Group 2
(FAF) 64241619, Group 3 (H]¥h) 64.5¢]tt. DM®] Al & DM
A HidE el 648400 Bls| Zolzk Aol U e AREFE|
ot DM A9 pro-BNPe Zke] B2+ Group 1 (BA)e A =
A== 963.19 pg/ml °]H, Group2(dA|s)e] Hit S A= 1450.15
pg/méo]l il \Group 3 (H]whHe] Hit SAH A= 658.05 pg/mé = LFE}
o DMolA 7F& =S pro-BNP A3 Group 2 (3A5)9]

Hit A AZ 145015 pg/ml olH, 2 A9 252 Group 1 (B4
%% Hi SAHXE 963.19 pg/mé o], 7H e Ht A A

= Group 3 (H¥ho=w Hy ZHHAE 65805 pg/mle]Tt.
Non-DM-< BMI (A A &2 4)7} v uke] 7}7b$52 pro-BNP 9
#e olA = pro-BNPSF BMI (A &2 42) 9] gho] Auks]= ukn
45 vehl ey DMelAE BMI (M2 @A) <} pro-BNP
e oju g FAAAE FAHA Fokth DMoA 5 A<l
Non-DMel A= BMI (AAFA5)7F &8 BEE Hole= 3

o,
A1)

ne)
rlo
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DM BMI (AAFHAF) +E+= HAA 20085 919 (47.5%)°]
Group 3 (M)l %@k Aelh. of Asi FuIAEe g
Fuste 497 Bue A welzth o AnEe 1Y 6, 79

e 2.
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5. DM # Non-DM¢l| 4] pro-BNP ¢} A1 A ZX4(BMI)¢] H|

™

AARG L 1796 mg/de o™, e ol 5 o AxEQ
EF(%)° AAB+g> 633% ol pro-BNPe| A Htgks
3627 pg/mb o, AAFZFAF (BMI) Hirgh2 2338 kg/m'e]th.
DM F919¥e 200 o2 @A At I8 6484 o], Cre ¢ #
Al H gk 1.2 mg/dl ©]™ Total cholesterol®] A 7k
173.0 mg/deelw}, EF(%)2 A4 v k2 61.9%°] ¥, ~pro-BNP¢] =
A Hi gk 91328 pg/mé- ¥, .BMIL (AA A 4)9] HF gk
2497 kg/m'e]t}. Non-DM # DM A& Hlusto] B Hat A
< DMo| 64.841= Non-DM Et} 454] o} ¢ Cre o HA H
T2 DM Hoh 1.2 mg/dl=Z Non-DM E.t}t 0.2 mg/méo] =%kt
Total cholesterol A it gk BBk 6.6 mg/dll 7} A YEFS
EF(%)°] A% Non-DM¢] DM Hu 14% =4 YEte
™, pro-BNP9] A 32 DMeIAl 913.28 pg/ml = Non-DM
Hrh 55058 pg/mé EA VERSER BMI (A A #A5) E gk DM
7t Non-DMo] 24kg/m' <+ 9] ZFold k& H At Non-DMell A=
BMI (A& & )7F v kol 77455 pro-BNP i gt SolA]
FRtE = wkelE S dEhil e, DMl A= BMI (A & &4 <)
o e F#AsA FF pro-BNPO #to] FAHE S AT F
ANt DM Non-DM@| 1% ¥ A X 55 3£7, 1¥H8 YRS
t}.

s

ol
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Table 9. Baseline Characteristics of Non-DM and DM

Non-DM DM

(n=700) (n=233)
Age(years) 60.3£11.12 64.84+9.25
Cre(mg/de) 1.0+0.84 1.2+0.96
Total chol(mg/de) 179.6£50.22 173.01£40.92
EF(%) 63.316.71 61.9£8.69
pro—BNP(pg/m{) 559.42+1652.86 913.281+2720.58
BMI 24.386+3.1196 24:976+2.9602
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V 8 oF

pro B-type natriuretic peptide & A¥A9 A xF7} HE &
2oz Z d4¥A At 12y DMS sHksk v vhgkxte] 7

Aol olgk s Aolel Faw EEAAZ Aol AAAPelA

peptide &2+ A#AAA Non-DM 3HAFe} TUs A Eo|wx &
=t} olo]l DM H|FFS FwE:E Z-$ pro B=type natriuretic
peptidet BMI (Al A& &FA)2] Ao v A= @Gl sl Lof
Huzk kAT 20061 d1€ 58 2007 119 744

4 AHAHE FEs T&

of < 2.0 mg/dee] AFZFIE AFHAL o] FiHol gl FAE
T TET(N=200)3 Q= (N=733)e = FE3t 5 o & 1FS
oAl A A @R gl L9 & Groupl A (BMI <.23 kg/m’), Group2
A F (23 < BMI < 257kg/m’), Group3 B vF (BMI > 25 kg/m’)
o=z zZtzy Fisle] Hlale gt Non-DME Group 1 A9
pro-BNP k2 856.3 pg/mlo]il Group?2 A5 Hx+= 601.7
pg/méel™, Group 3 B]%He] HiFx= 289.6 pg/mle]tlh. Non-DM 9
4% BMISt pro-BNP9| o] whul#st= AS & & Ui DM
o] A% Group 1 AA9 pro-BNP a2 96.32 pg/mle] L, Group 2
A Fo HHAE 14502 pg/mlo)il, Group 3 HIWFe] HiF X =
658.1 pg/me o= ojw g FyaAAE EptA e gttt Non-DMell A

= AAATAA 7HE =4 YEFY pro B-type natriuretic peptide=
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Ande] Al HE sEEoR J%%S U] s} DMelA L

A Fo] F7tste] wal pro B-type natriuretic peptides=X] 7} 748}

LA B 5 AT, DM AAE BMIAG) 273 4uslol o
We A gyt e,
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