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Hyperinsulinemia in Patients with Chest Pain and Normal Coronary Angiograms

Kwi Soon Lee, M.D., Hyuck Moon Kwon, M.D., Byoung Kwon Lee, M.D.
Dong Hoon Cha, M.D., Young Won Yoon, M.D., Hyun-Seung Kim, M.D.

Department of Internal Medicine, College of Medicine, Yonsei University, Seoul, Korea

Background : Angina with normal coronary angiogram has been called syndrome X or mi-
crovascular angina. Pathophysiologic mechanisms for chest pain in this group of patients are
not known exactly. This study was performed to compare the insulin level of the patients with
syndrome X with that of the healthy asymptomatic volunteers.

Methods : The syndrome X group was consisted of 18 patients(11 men and 7 women). All
patients had typical chest pain and positive exercise test with a completely normal coronary an-
giogram. Patients with hypertension, diabetes mellitus, and there taking any drug known to af-
fect the insulin secretion were excluded. The control group was consisted of 38 healthy sub-
jects(25 men and 11 women) who were not taking any medications. We measured the plasma
glucose insulin and C-peptide concentration during oral glucose tolerance test in both greups.

Results : Fasting plasma glucose was normal in all patients in both groups. There were no
significant differences in plasma glucose level, during the oral glucose tolerance test. There
were no significant differences between control and syndrome X group in the fasting plasma in-
sulin concentration(5.1+2.4 vs 5.9+2.7 pg/ml, p>>0.05). However, the insulin levels at 60
min(47.6:+:20.0 vs 84.0+68.0 pg/ml) and 120 min(31.4+18.2 vs 92.9+83.8 pg/ml) were
significantly higher in the syndrome X group(p <0.05). There were no significant differences in
the C - peptide concentrations at fasting, 60 min and 120 min after oral glucose tolerance test
between control and syndrome X group(p> 0.05).

Conclusions : As shown in above results, there were significant differences in insulin con-
centrations, but not in C - peptide concentrations between control and syndrome X group.
Thus it can be suggested that the increased insulin level in these patients is resulted from the
altered insulin action to the target tissues, not from the pancreatic overproduction of insulin.
We suggest that this hyperinsulinemia resulted from the insulin resistance play a possible role in
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the abnormality of microvascular circulation as a mechanism of Syndrome X.

KEY WORDS : Syndrome X - Hyperinsulinemia - Insulin Resistance.
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3) ¥T EF FEA ¥ vET AdUE, AT
R eAAME G BF AARAZ T 2 vE 3l
slo A gk 7]Eel ot AT AHTable 2. &
Flg. 1.

1) BAkTe) FAA ANE 2L 189 BF 4L ) A7 ALRIAAAE Azt BE UED FEE
dolgla, SEFIAPAY BF WA M3t 2 A¥A mn B 7|AAe A4 ¥R YETH BT
J F5S uyon, BEUxEY 3 AR 7ol TAGH Aol YUATHE 1424 vs 5.9+2.7
BEULZ Y Y A 715 ugh pg/ml, p>0.05). Teht, h2F B2 AT ¥

2) dETH BATe 71, YA £37) Lol @ ¥8F 1A% Fo AW $RAT6+20.0 vs 84,
W, FdsHE, FYAY HDL-2d20E % 04680 pg/ml) % 2479 940 HE(31.4+18.2
LDL - Sel281%2 F22e] SAHY02 §ol8 & vs 929+838 p/ml) &= BATON SAHHoZ &

ol YN L(p>0.05), Babto] dxFHTT AHo] B
ko (5094 vs 45+ 84)), BMIZF &t (25.1+
2.4 vs 23.6+2.6), T B o]dAFe] 120% vwte
8]k ol ltH(Table 1).

Table 1. Clinical Characteristics

93 Z7+2 B th(p<0.05)(Table 2. & Fig. 2).

5) AT EBR3AAFE Az ©E C-Hetol= F
T8 v usiE, FT0e] FAGH LR g Aol
UATHp>0.05)(Table 2. & Fig. 3).

control syndrome X p - value
Age 45+8 5049 0.045
M:F 259 1 119 s 74
Height{cm) 167.2% 7.7 163.9+ 8.2 NS
Weight(Kg) 66.3+10.5 67.7+10.5 NS
Systolic BP(mmHg) 1247+154 127.1+£13.6 NS
Diastolic BP(mmHg) 81.0+5.2 783+104 NS
Cholesterol(mg/dl) 195.2+42.6 170.6+£35.3 NS
Triglyceride(mg/dl) 174.1+£919 139.7£62.6 NS
HDL- Cholesterol(mg/dl) 41.1+17.3 40.8+9.9 NS
LDL- Cholesterol(mg/dl) 115.5+45.2 101.84+28.1 NS
BMI(Kg/m?)** 23.6+2.6 25.1+2.4 0.042
*LDL-Cholesterol= Cholesterol ~ ((Triglyceride/5)+HDL- Cholesterol)
** BMI=Body Mass Index
Table 2. Response of Sugar, Insulin, C-peptide Concentration During Oral glucose loading

Control Syndrome X p-value

(n=36) (n=18)
Sugar 0 min (mg/d}) 90.5+14.0 76.4+11.8 0.001
Sugar 30 min (mg/dl) 149.2+£253 14494251 0.562
Sugar 60 min (mg/dl) 14384352 155.0%£28.5 0.217
Sugar 120 min (mg/dl) 104.4+22.4 122.1£35.6 0.066
insulin = 0 min(ug/ml) 51+ 2.4 59+ 2.7 0.330
Insulin - 30 min(ug/ml) - 79.0+50.9
Insulin - 60 min(ug/ml) 47.6+20.0 84.0+68.0 0.039
Insulin 120 min(ug/mi) 3144182 92.9+83.8 0.007
C-peptide 0 min (ng/ml) 21+ 0.8 23+ 1.0 0.569
C-peptide 30 min (ng/ml) - 6.6t 24
C-peptide 60 min (ng/ml) 7.3+ 3.4 12.8+129 0.093
C-peptide 120 min (ng/ml) 6.6+ 2.6 84+ 59 0.240
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Fig. 1. Plasma glucose concentrations during oral glucose tolerance test in both groups.
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Fig. 2. Plasma Insulin Concentrations during Oral Glucose Tolerance test in both groups.
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Fig. 3. Plasma C - peptide Concentrations during Oral Glucose Tolerance test in both groups.
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