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- Abstract -

Background: The angiotensin converting enzyme inhibitor (ACEQ) improves the vascular
endothelial cell function and has a better clinical outcome by decreasing the LDL
cholesterol oxidation, hypercoagulability, oxidative stress and improving the level of
endothelial nitric oxide synthesis in patients with type 2 diabetes and hypertension.
However, the correlations between the ACEI and the serum markers for the vascular
endothelial function in previous studies were not consistent.

Subjects and Methods: Between July 2003 and April 2005, 104 type 2 diabetes patients
with hypertension, who had been admitted to 9 major university hospitals in Korea, were
examined. The subjects were randomly allocated to the cilazapril (2.5~5 mg/day) and
aftenolol  (60~100 mg/day) treatment group and given a combination of
hydrochlorothiazide and amlodipine. The lipid profile and the markers for endothelial
function, such as vVWF, VCAM, E-selectin, tPA, fibrinogen, adiponectin, hsCRP, nitrotyrosine
were evaluated and the differences in the variables were compared with those obtained
6 months lafer.

Results: A tofal 56 subjects completed the 6-months follow up period. Regarding the
baseline characteristics, there were no significant differences in the variables observed in
the two groups except for HoAlc (P = 0.037), VWF (P = 0.048), and hsCRP (P = 0.038). After
6 months, both groups showed a significant and identical decrease in the systolic and
diastolic blood pressure compared with the baseline (P < 0.002). However, there were no
significant differences in the endothelial markers between each group. On the other hand,
there was some deterioration in the friglyceride (P = 0.009) and HbAlc (P = 0.017) levels
in the atenolol treatment groups.
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Conclusions: There were no significant differences in the endothelial function markers
observed between the cilazapril and atenolol groups. However, cilazapril had an identical
effect on the blood pressure reduction compared with atenolol but had fewer adverse
effects on the glucose and lipid metabolism. (J Kor Diabetes Assoc 30:450~458, 2006)
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Table 1. Inclusion and Exclusion Criteria of Study Subjects

Inclusion criteria

Subjects diagnosed as both type 2 diabetes mellitus and hypertension with

- HbAlc less than 8.0%

- Age more than 35 years and less than 70 years
- Systolic BP more than 130 mmHg and/or diastolic BP more than 85 mmHg

Exclusion criteria

Pregnant or breast feeding women

Hepatic dysfunction (AST or ALT > 2 UNL)
Renal dysfunction (creatinine > 2.0 mg/dL)
LDL cholesterol > 160 mg/dL

Medical history of angina pectoris, congestive heart failure, cerebrovascular accident

Suspicious secondary cause of hypertension other than DM or proteinuria

Patient of malignant hypertension
Alcohol or drug addict

Current smoker (including stop smoking within 6 months)

Medical history of hypersensitivity reaction to study medication or their metabolites

Subjects previously using prohibited medication
- ACEi

a-blocker

NSAIDs

Lipid lowering agent

estrogen
Thiazolidinedione

health care supplements
thioctic acid
diuretics other than thiazide

AT2 receptor antagonist

vasodilator

Immunomodulator

L-arginine

anti-platelet agents

herbal medication

vitamin C or E supplements

Bblocker

Non-dihydropyridine calcium channel blocker
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104 subjects screened

4 subjects excluded

: did not meet randomization criteria

100 subjects entered
open labeled run-in period

13 subjects excluded

: problems in initial data collection

l

|

44 subjects assigned to
Cilazapril group

43 subjects assigned to
Atenolol group

l

l

25 subjects completed F/U

31 subjects completed F/U

Fig. 1. Summary of progression in this study.

Table 2. Baseline Characteristics of the Study Subjects

Variables Cilazapril group Atenolol group P Total

N (%) 44 (50.6%) 43 (49.4%) NS 87
Gender (M/F, n) 24 /20 23 /20 NS 47 | 40
Age (years) 562 + 74 572 £ 175 NS 56.7 £ 74
Height (cm) 161.2 + 8.8 161.3 £ 7.8 NS 161.3 + 8.3
Body weight (kg) 645 + 85 66.2 + 9.8 NS 653 = 9.1
BMI (kg/m’) 248 + 24 253 + 2.6 NS 250 = 2.5
Duration of HTN (months) 26.6 + 50.7 29.3 £ 56.9 NS 28.0 = 53.6
Duration of T2DM (months) 64.0 * 62.6 84.6 £ 72.8 NS 742 + 68.2
SBP (mmHg) 138.4 £ 10.7 138.7 = 8.6 NS 138.5 + 9.7
DBP (mmHg) 874 = 7.8 884 + 82 NS 879 £ 79
HbAlc (%) 64 £ 0.7 6.7 £ 0.7 0.038 65 + 0.7
FPG (mg/dL) 123.0 + 26.0 126.0 + 22.8 NS 1245 = 24.4
Total cholesterol (mg/dL) 187.0 + 31.1 184.7 £ 235 NS 1859 + 27.5
LDL cholesterol (mg/dL) 113.8 £ 29.5 110.2 + 204 NS 1115 + 22.4
HDL cholesterol (mg/dL) 44.4 + 109 43.0 + 9.6 NS 43.7 + 10.2
Triglyceride (mg/dL) 143.8 + 65.4 157.5 + 78.5 NS 150.6 + 72.1

mean = S.D.
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Table 3. Changes of Vascular Endothelial Cell Function Variables from Baseline to 12 and 24

Weeks Later

Baseline 12 weeks 24 weeks
Variables Cilazapril 44 pts Cilazapril 33 pts Cilazapril 25 pts P
Atenolol 43 pts Atenolol 36 pts Atenolol 31 pts
SBP Cilazapril 138.4 £ 10.7 121.1 = 13.0 120.6 + 13.7 < 0.001
(mmHg) Atenolol 138.7 = 8.6 120.1 = 13.4 119.8 + 16.3 < 0.001
DBP Cilazapril 874 + 7.8 76.5 £ 7.6 77.0 £ 69 < 0.001
(mmHg) Atenolol 88.4 = 8.2 76.0 £ 8.9 74.1 £ 9.3 < 0.001
FPG Cilazapril 123.0 + 26.0 126.7 + 32.5 127.9 + 36.2 NS
(mmHg) Atenolol 126.0 £ 22.8 1372 + 41.3 137.3 + 34.1 NS
HbA1LC Cilazapril 64 = 0.7 6.6 £ 09 65 + 09 NS
(mmHg) Atenolol 6.7 + 0.7 69 + 09 7.1 £ 09 0.017
Total cholesterol Cilazapril 187.00 £ 31.05 187.79 + 29.68 192.82 + 34.74 NS
(mg/dL) Atenolol 184.674 + 23.53 187.03 + 31.71 181.39 + 24.65 NS
LDL cholesterol Cilazapril 113.836 + 29.48 112.55 £ 25.15 111.36 + 32.24 NS
(mg/dL) Atenolol 110.198 £ 20.37 111.01 + 29.48 100.99 + 27.24 NS
HDL cholesterol Cilazapril 44.40 + 10.88 4371 + 10.62 46.93 + 13.72 NS
(mg/dL) Atenolol 42,97 + 9.60 41.83 + 10.32 39.50 = 9.04 NS
Triglyceride Cilazapril 143.80 + 65.43 157.64 + 84.17 172.61 + 131.18 NS
(mg/dL) Atenolol 157.54 + 78.47 170.92 + 79.17 204.48 + 137.78 0.009
Microalbuminuria Cilazapril 47.29 + 61.90 48.13 + 59.25 42.28 + 51.46 NS
(ug/mL) Atenolol 43.21 + 60.86 28.08 + 38.06 35.33 + 50.25 NS
vWF Cilazapril 1.23 + 0.51 124 £ 049 1.28 + 048 NS
(u/mL) Atenolol 1.47 £ 0.58 1.50 £ 0.59 1.52 £ 0.62 NS
sVCAM Cilazapril 571.36 + 207.74 559.73 + 205.04 558.64 + 191.84 NS
(ng/mL) Atenolol 652.51 £ 293.04 663.49 + 290.27 654.51 + 267.66 NS
sE-selectin Cilazapril 344 + 19.42 32.30 + 18.17 3522 + 21.00 NS
(ng/mL) Atenolol 38.62 + 25.18 3791 £ 27.06 38.38 + 27.15 NS
tPA Cilazapril 6.94 + 2.75 697 £ 295 727 + 291 NS
(ng/mL) Atenolol 7.58 + 3.40 833 + 3.14 7.89 + 2.66 NS
Fibrinogen Cilazapril 288.18 + 60.68 287.50 + 65.34 297.00 + 65.79 NS
(mg/dL) Atenolol 305.07 + 64.94 302.70 £ 67.91 313.02 + 67.84 NS
Adiponectin Cilazapril 5.61 + 434 521 + 3.97 5.00 + 3.90 NS
(ug/mL) Atenolol 581 + 4.12 593 + 6.20 5.89 + 428 NS
hsCRP Cilazapril 1.57 + 3.81 1.18 £ 1.73 122 £+ 1.69 NS
(mg/L) Atenolol 1.94 + 2.30 1.36 £ 1.28 1.67 £ 1.87 NS
Nitrotyrosine Cilazapril 5.57 £ 3.78 543 + 445 5.87 + 4.00 NS
(nmol) Atenolol 5.60 + 3.53 691 + 4.59 6.86 £ 5.72 NS

mean = S.D.
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