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Abstract: Protein peptide tablets consisting of hydrolyzed casein peptides, natto powder, and elastin peptides were used
in spontaneously hypertensive rats to investigate antihypertensive effects. The tablets were administered by oral gavage for

4 weeks and the responses in body weight, blood pressure, serum, and vascular tissue of the rats were examined. The protein
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peptide tablets improved body weight reduction in spontaneously hypertensive rats. Comparison with the control group

indicated that protein peptide tablets lowered the content of angiotensin I (Ang Il ) and aldosterone (ALD) and increased the

content of calcitonin gene-related peptides (CGRP) in the serum by the 10th week of administration. Protein peptide tablets

substantially lowered total cholesterol (TC), triglyceride (TG), and low-density lipoprotein cholesterol (LDL-C) content. The

protein peptide tablets improved vascular wall thickening and elasticity in hypertensive rats while reducing the accumulation

of immune cells in the vascular endothelium. Under the experimental conditions of this study, the protein peptide tablets had

a marked antihypertensive effect but also improved the serum biochemical indicators and vascular function of spontaneously

hypertensive rats.
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Table 1 Changes of systolic blood pressure in rats (mmHg+SD, n=10)

20 3 % 1R %2R % 3 A # 4 ) %5
Zh 131.73 £5.32 133.12+2.28 133.54 % 1.76 124.08 +2.45 126.65 +2.50
ARA 131.49 +2.98 133.71 £2.62 14139 = 1.72" 143.18 = 6.68"" 142.56 = 7.61"""
iz0E 136.88 + 3.44" 133.86 £1.53 142.1 143" 141.07 = 5.80"% 142.79 + 531"
QPS-L 137.12 + 4.09" 135.81 +1.73 142.98 + 1.36"" 144.56 + 527" 146.7 + 3.50""
QPS-M 135.72 £2.76 133.48 £2.47 140.49 £3.97" 146.47 + 471" 149.82 +5.66""
QPS-H 135.31 +5.09 134.43 + 1.66 142.16 + 0.95"" 141.55 + 5.86"" 143.15 + 5.23""
ikl % 6 F % 7R % 8 F %9 B %10 7
=] 126.63 +3.16 127.61 +2.77 126.63 +3.16 128.78 +2.19 130.85 +3.01
AR 146.24 596" 147.33 £ 5.48"" 148.97 + 441" 142.02 + 4.89"" 141.69 +5.51""
Feb 143.15 + 4,94 145.01 +5.1 143.52 +3.87 13537 +3.69"" 130 £2.66
QPS-L 148.03 + 3.87" 147.54 £ 4.65 144.07 + 4.04 139.72 £2.48 132.83 £3.13""
QPS-M 149.22 +4.42"% 150.25 £ 7.21 142.71 £3.73 137.43 £3.67" 136.31 £8.89™
QPS-H 142,91 + 4,55 148.79 £3.59 142.03 £3.77" 139.18 +3.81" 131.36 £3.66

E: R AU, W T P<0.000 1, ‘i F T P<0.001, “#” Fw P<0.01,“#” &F P<0.05; HAA44aLL,

“? F R P<0.05, “FF” FR P<0.01, “FF” F g P<0.001, “FFEF” E R P<<0.000 1. &2 F.
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Table 2 Changes of diastolic blood pressure in rats (mmHg+SD, n=10)

28 3 %15 %2R %3 R % 4 R % 5P
=4 108.42 +7.58 106.96 + 4.24 103.49 +2.72 100.89 +2.15 104.00 + 1.73
ARA 107.16 +5.06 110.08 +2.58 116.46 +2.63"* 116.95 + 5.15"* 119.21 +7.85"*
Fenb 114.39 £3.16" 110.95 + 1.94 118.41 +1.963"" 116.26 + 6.773"* 117.29 + 5.783"%
QPS-L 110.03 * 6.34 113.98 + 4.08 119.96 + 1.553"" 118.67 + 6.083"" 123.52 +4.293""
QPS-M 110.09 £4.93 110.46 +3.88 116.07 + 4.59"* 119.74 + 4,53 126.97 + 6.15""
QPS-H 110.35 + 4.87 110.52 +3.46 119.39 +0.79"" 116.46 + 7.05"" 116.35 + 4.80""
20 3 % 6 R % 7 R % 8 F %9 A # 10
42 102.36 +3.34 103.38 +3.13 102.36 +3.34 106.68 + 1.83 107.81 +2.65
AR 121.30 +6.56""  121.16 £3.51"" 122.19 + 3.09""" 120.01 + 4.64"" 121.16 +3.51""
Fentd 116.70 + 6.083"* 120.46 £6.9 119.85 +4.03 112.09 +4.18" 103.84 £3.90""
QPS-L 120.06 + 5.12"* 122.26 +3.23 118.53 +5.76 115.03 £3.23 106.44 +5.02""
QPS-M  123.17+4.59"*  12455+7.15 116.98 + 5.02 113.89 +5.92° 108.67 +7.99™"
QPS-H 118.39 + 4.81"* 123.13 £ 5.50 117.40 +5.83 113.47 £5.48' 104.92 +3.73""
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Fig.5 Endovascular morphology (20%)
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Fig.6 Aortic lumen and media thickness (20%)
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Fig.8 Vascular CD68 immunohistochemical staining (400x%)
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Fig.9 Vascular VCAm-1 immunohistochemical staining (400%)
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Fig.10 Vascular ICAm-1 immunohistochemical staining
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