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ABSTRACT

Background and Objectives: Patients with chronic diabetes mellitus (DM) have an increased risk of cardiac dys-
function and mortality. There is some evidence that suggests acute hyperglycemia may cause vascular dysfunction.
However, it is unknown whether acute, short-term hyperglycemia affects coronary microcirculation function in
healthy subjects. The present study was undertaken to explore this issue. Subjects and Methods: We evaluated
20 healthy males who had no history of DM or impaired glucose tolerance, ranging in age from 23 to 36 years
(25.9£3.3 years). We checked blood sugar, 12-lead electrocardiography, pulse wave velocity, and coronary flow
reserve using echocardiography during fasting, and 30, 60, 90, and 120 minutes after ingestion of 75 g of glucose
orally. Results: Non-significant prolongation of the QTc dispersion was observed after the 75 g glucose loading.
No significant difference in the pulse wave velocity of the carotid-to-femoral artery, carotid-to-radial artery, or
femoral-to-dorsalis pedis artery was observed after the 75 g glucose loading. There was a significant reduction in the
coronary flow reserve at 60 (4.06£0.75 vs. 3.54 =0.82, p=0.021) and 90 minutes (4.06 +0.75 vs. 3.59 £ 0.63,
p=0.021) after the 75 g glucose loading compared to that on fasting. Conclusion: The results of this study suggest
that acute exposure to high circulating glucose levels does not affect heterogeneity of the ventricular repolarization
or arterial stiffness, but it does reduce the coronary flow reserve in healthy young men. (Korean Circ J 2008;38:220-226)
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T #ol U opo] wapgor Aofsigitt. QT 7HA2 Bazett's
formula®]] 9J8] Aer4E WAT QTc 7+ (corrected QT
interval=QT interval/ \/_ R)S Akgstgdch Qre BAF
(QTc dispersion)2 ¥F 129% é‘,?ﬁE = 71 71 QTc
AT Vg B Qle (A =

YTHESEO| £

A B e AHlolA H 55 g ol WA
g Mul BA7] (automatic waveform analyzer: PP—1000
Hanbyul Meditech Co., Korea)& AREolo] Z745™W QX
Fol, o, ZREels SuluE S0 2ok,
DA A o mold AAF BEE ol$AL S
AA= HEE nfo]32E (Hanbyul Meditech Co,, Korea)
& 71900l ¥ 2Rasct. Wt AL AR
A& (Model 1451, MSIUSA Co., USA)E o] &35}, o}
974 0 AEge Bajol Fa9) ok Aasd. o)
ol 2 1HE cutoff frequency= 0,050°20 HzZ T3]
onf 670] A5 (HAE, 412, 4710 Fumhs £of 9%
Tol4 Al 102 5ok 24asich

RS 27 29 Aole] HaelA wap) A
gele S22 ojujsu, 24sn% she £ A 7] 7]
2o 2 A3 o] AetE Bnte] Al B o] A
7t (pulse transit time) 0.2 Uiro] AALETH diA=2 @)
o] A7+ foot—to—foot methodE ©|-&3to] =4S
Lo, 24ekant sk % o) 29l9] Aait ofzls) 4
ok AAE A4stel 2121 A1 Aole] Aoz Ttk
E AR A M- g WHubd T4 T (carotid—fe-
moral pulse wave velocity, C—F PWV)&} FZof 2] 7
FH-QFFW WP ELET (carotid—radial artery pulse
wave velocity, C—R PWV) % UM -=u)5 W}z
TE£% (femoral—dorsalis pedis artery—pulse wave velo-
city, F-D PWV) SubilE 455 240 ol §3tgich. iz}
HESTL 199 S Aol ofs) Ao, 7
A4 2 AR 2] 98l 30 thde= AR
A (r=0.871, p<0.001) E F2ATF (r=0,905, p<0.001)
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oA Ao £%7] & &% (peak systolic velocity, PSV,
cm/sec) W Hojj 0]¢7] EF &% (peak diastolic velocity,
PDV, cm/sec)E ST oft Al 5E1F Au Fof
(0.14 mg/kg/min)SHHA] WA AIZ} 27 SHE PSV
4 PDVE =43} t} Diastolic/systolic velocity ratio
(DSVR)> PSVel| gt PDVE] H|= Hofstion, #its
W EF oHg (CFR)S SHYAI] PDVOl thgt ofd|iil
A 5 5743 POV tigt HlE A5kl (Fig, 1).

adenosine DCBF

Resting DCBF

(DCBF: diastolic coronary blood flow)

Coronary Flow Reserve (CFR) =

A A2

RE 2%7e B+ REAZ TASRCH, BAA
2]+= MS Window-% statistical package for social sci-
ence (SPSS)—PC 11,0 (SPSS Inc., Chicago, IL, USA)=
olgsto] 7|4 Abejel mrEgh Ral B 308, 60, 902,

1208 272} <4 W49 H|WE paired samples t—testE
o

olgstelom, parol 0.05 WTkd - FAA el
e Ao st

Zd ﬂl‘

CHAXIS] U&H EM

W AES 207 27 gAolleH, Bat A% 25.9
3.34] (23~36A)°1%0L, 67 (30%)°] SAAFHoH, Ht 3
U 571 E9F 112+11 mmHg, °j¢7] €% 7249 mmHg
o|¢laL, Bt A Bl 6893/ 2ol

W ™ A4k 233425 kg/m 0|90,
S FEA| 87+6 mg/dL, EEY F3} 2417 & 139
mg/dLo] 3T} (Tables 1 and 2),
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H et
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ofst Hat

$57) B, ol Bk ke e ol
3= glglon], 714 A 9 oAl Fol Folw ztzt &
oJgh zfo]= {1oltt (Table 2),

QTc 724 ¥ QTc &M

WnHEAE
A5 EEe wud sy, B5u- 0B
w4, gESY-ZuE guirsel T e A

Foll §9J3 o] 2 Ho|x] ket (Table 2)

Fig. 1. Coronary flow reserve in a subject with 24 years old. At
baseline (A), resting peak diastolic velocity was 16 cm/sec (top)
and hyperemic peak diastolic velocity was 86 cm/sec. Calculated
coronary flow reserve at baseline was 86/16=5.38; At 60 min
after ingestion of 75 g glucose (B), resting peak diastolic velocity
was 20 cm/sec (top) and hyperemic peak diastolic velocity was
92 cm/sec. Calculated coronary flow reserve at baseline was
103/22=4.60.

Table 1. Baseline clinical characteristics

Parameters

Age (years) 26+3
Number of male 20 (100%)
BMI (kg/m?) 233%25
SBP (mmHg) 11211
DBP (mmHg) 72E9
HR (bpm) 68+9
Fasting glucose (mg/dL) 87+6
Smoking 6 (30%)

Data were expressed as mean *standard deviation. BMI: body mass
index, SBP: systolic blood pressure, DBP: diastolic blood pressure,
HR: heart rate, bpm: beat per minute
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Table 2. Changes of hemodynamic, electrocardiographic, and pulse wave velocity parameters after oral glucose loading

Baseline 30 minutes 60 minutes 90 minutes 120 minutes

BS (mg/dL) 87*6 113 £19* 129+£23* 133£22* 139+21*
SBP (mmHg)

Baseline 112£11 108 =10 110+17 104 =15 108 =13

Hyperemic 110£10 105+9 105+7 100£10 107 £11
DBP (mmHyg)

Baseline 72+9 66+5 66+8 65+7 66+8

Hyperemic 71+9 65+5 64+7 63+8 68+9
HR (bpm)

Baseline 68+9 66=E 10 64+ 10 65+8 67E8

Hyperemic 71+10 68+ 11 6810 6612 70t 10
Max QTc (msec) 397131 400t 34 398+22 404+t 31 404£23
Min QTc (msec) 350+27 351£30 345£25 349+36 349+24
QTeD (msec) 476%19.2 49.7£16.0 52.7+t18.1 55.8£16.0 549+18.2
CF PWV (m/sec) 7.67£0.71 7.76+£1.10 7.57%£0.57 7.70£1.28 7.55£1.04
CR PWV (m/sec) 8.30£0.72 8.39£0.73 8.41£0.77 8.27£0.79 8.47+0.71
FD PWV (m/sec) 8.56+1.15 8.17+£1.07 8.34+0.82 8.27£1.00 8.77*1.51

Data are expressed as mean E£standard deviation. *p<0.05 compare to baseline. BS: blood sugar, SBP: systolic blood pressure, DBP: dia-
stolic blood pressure, HR: heart rate, QTc: corrected QT interval using Bazett’s formula, Max! maximum, Min: minimum, QTcD: corrected
QT dispersion, CF PWV: carotid-femoral artery pulse wave velocity, CR PWV: carotid-radial pulse wave velocity, FD PWV: femoral-dor-

salis pedis artery pulse wave velocity

Coronary flow reserve

Baseline 30 min 60 min

120 min

Fig. 2. Changes of coronary flow reserve after ingestion of 75 g

glucose. *p<0.05 compare to baseline.

90 (4.06+0.75 vs, 3.59+0,63, p=0,014)°] G-2J3}7]

s

A
Qe (Fig. 2)(Table 3).
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Table 3. Changes of coronary blood flow after oral glucose loading

Baseline 30 minutes 60 minutes 90 minutes 120 minutes

PDV (cm/s)

Baseline 16.7+4.0 17.6 6.4 17.5+6.5 18.1£5.1 17.8+3.4

Hyperemic 66.5+t12.1 65.7+15.2 66.7+17.5 64.31+14.6 68.8+£13.5
PSV (cm/s)

Baseline 72£14 74+23 74+1.8 75£2.5 78+2.2

Hyperemic 320+7.7 31.8£8.6 324+11.8 294+83 31.7£79
DSVR

Baseline 2351042 2.40£0.48 2.37£0.36 2.47%0.29 2.34+0.39

Hyperemic 2.194+0.50 2.161+0.33 2.141+0.30 2.35+1.01 2.23£0.45
CFR 4.06£0.75 3.70£0.85 3.54+0.82* 3.59+0.63* 3.79%+0.70

#*p<0.05 compare to baseline. PDV: peak diastolic velocity, PSV: peak systolic velocity, DSVR: diastolic/systolic velocity ratio, CFR: coro-

nary flow reserve

Table 4. Correlation between change (A) of glucose _and change HjglL Alojul TAMETH O] FZlo| Q)= AL BEE i
of other parameters after 1 hour of oral glucose loading _ 16) N _ %)
sl EAgE” el ol e ke A v
Pearson correlation coefficient p ’ ) ’
e 108 ) X-Z323 22 ol B A8 g5y FRZo of
: : Slalsl =% 2) = 25)
A DBP 0.155 0.515 Y et KJI:IZ‘!]—%, B AES” SolAe ey
A HR 0283 0227 29 Y 2ds Eoluete W duEe] da
A PDV gjof yehdt), & dAtolAE Bfsuidsto] gle AT
Baseline -0.238 0.313 Aol Iro A JA & HF & 608 2 9089 7]A PDV
Hyperemic 0214 0366 o] Zrlele AR 24 POVE A B Aasle AT
Apsv of ojsl B AT el Pas B 4 Ut
prseine o U SR, olel /18e Bk Stk SEARA Wi vl
i 31 . _ _
\ D;‘\’/e[:emc of oshd 1ET WEHe] BFS (perfusion press-
O ZJLA &H3}o] 71RA]L- & AlL ; -
Baseline 'OOSO 0834 ure)E 07]— ]7:] =2 1_] o o= E‘E]Eq’ = reaCtlYe ?Xy
Hyperemic -0.230 0358 gen species A& F7H7]aL, oplEEHe] o3t o
A CFR -0.102 0.668 2 vke= Al anE deth ot Bke2 tem-
A Max QTc 0.359 0.120 pol (superoxide dismutase mimetic)o]] 2|3} AJchE S =4
A Min QTe 0.387 0.092 NO7} 383 &g & oz Y™ o2t Ay
A QTeD 0.068 0775 FE 350~600 mg/dLe] NFY FE SHofA] o] 2ol
P o Cod 7] el & Aot Lol W st 200 e/ o]
’ ’ Sl2 X% ALz EZL 7)Ao HLE 4 9JSA]= 1
A ED PWV 0.087 0.714 ]’)\O‘I‘I‘ ] OTOﬂ e ] ] o E T R=E ] ]
Values are expressed as linear correlation coefficient. SBP: systolic Aol
blood pressure, DBP: diastolic blood pressure, HR: heart rate, iy 3RPofA T nEYL A4 BEH4UA WU &
PDV: peak diastolic velocity, PSV: peak systolic velocity, DSVR: - _ _
diastolic-systolic velocity ratio, CFR: coronary flow reserve, QTc: ol AAro] JEFe ot Fo] e A= Ak
corrected QT interval using Bazett’s formula, Max! maximum, 20 A ol8Z 7tAE ooy I Na /K —ATPase
Min: minimum, QTcD: corrected QT dispersion, CF PWV: caro- F_L—‘] A ol8E was d _ 17 = ;\ o = )
tid-femoral artery pulse wave velocity, CR PWV: carotid-radial BAEE SN EN Azd | S 7RI
pulse wave velocity, FD PWV: femoral-dorsalis pedis artery pulse ° o1l AlAl ARlo] 2= AIAl oloko 2 51
wave velocity ] Rl A4l A Ao] F7skal AAl ogto] g}oﬂuﬁ, 2—8‘)
A7) A W e A AES ARte] SRl Hek
Hofd Zloz FAHT ojefgl Hsh= HA9 ExtdA TV FEAIY, =4
Hojol PAEUES PAEW AR Ao ARe 2X A @ Aol HYIE Heh Y Ee e SR 4
ok, 412 ol 50~500 pm HES] WS Fhgo] 2 ww Aghe] o] Ueh] Mol FuALES Fh)
W dio JFS F= AY dHorA U 5 = o] YA Uk oldF FHHHEY] F7M= 1
7 glon], Aol ks Rl e AR ARE 2w aRwse oF A2nda ds Ads A4S
Wole FRT 715 el ol A £EAIA 1 e 9 WmAEe] /)5 ool la) e Aoz 2
A gEe] HAE ER9 s~6u A=A ERE ST FEh & dFolMs dAAS E9Y Aol AdY &
A Qs B dRlgS Za gl of2dt W 4 w4 B s AR nAls = I ot F 24kt
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