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Circadian Rhythms and Effects of Anesthesia on Plasma Natriuretic Peptide Levels in Rats
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Atrial natriuretic peptide (ANP) and brain natriuretic peptide (BNP) are circulating hormones secreted
predominantly in patients with hypertension or congestive heart failure. To obtain background data on plasma ANP
and BNP levels in rats, we investigated the circadian rhythms and effects of anesthesia on these peptides. To determine
the circadian rhythms, plasma samples from thirty rats were collected by non-anesthesia (decapitation) at six time
points every fourth hour. To determine the effects of anesthesia, plasma samples from thirty-two rats were collected un-
der diethyl ether, pentobarbital or urethane anesthesia. The plasma ANP and BNP levels were determined using a
radioimmunoassay. The plasma ANP levels were high from the evening to early morning, while the plasma BNP levels
were relatively low at 2 : 30 AM. The difference in the BNP levels was statistically significant. The plasma BNP levels
were relatively high when the rats were anesthetized using urethane. These results suggest that blood collection should be
performed between 10 : 30 AM to 2 : 30 PM to determine plasma ANP and BNP. The use of pentobarbital is also

recommended for toxicological studies in rats.
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Table 1. Circadian Rhythm on Plasma Levels of ANP and
BNP in Rats

ANP (pg/ml) BNP (pg/ml)

Number of animals 5 5

time

10:30 81.7+16.9 18.8+4.0
14:30 67.8+12.1 21.2+2.3
18:30 94.0+38.3 15.6+1.6

22:30 119.2+19.9 16.0+1.5
2:30 118.9+29.1 13.9+1.6**
6:30 102.9+40.7 16.0+1.6

Each value is mean+S.D. for 5animals per time. **: p<<0.01, 10:30
versus other time.
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Fig. 1. Circadian Rhythm on Plasma Levels of ANP and
BNP in Rats
Each value is mean+S.D. for 5 animals per time. ** : p<{0.01 sig-
nificance of the differences versus 10:30.
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Fig. 2. Plasma ANP and BNP Levels following Anesthesia
and Non-anesthesia in Rats
Each value is mean+S.D. for 8 animals per group. ** : p<<0.01 sig-
nificance of the differences versus non-anesthesia.
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Table 2. Influence of Diethyl Ether, Pentobarbital and Urethane

diethyl ether pentobarbital urethane
Number of animals 8 8 8
AST au/n 78+5(7)2 88+14(7) 95422
ALT au/n 37+£5(7) 40+8(7) 36+5
ALP au/1n 689+153(7) 767+193(7) 683+140
Urea nitrogen (mg/dl) 19.4+2.0 20+1.6 19.8+1.4
Glucose (mg/dl) 223+20(7) 243+28(6) 214+13(7)
Total Protein (g/dl) 5.7+£0.2(7) 5.6+0.3(7) 5.4+0.3
Albumin (g/dD) 4.3%+0.3 4.24+0.2(5) 4.24+0.3(7)
Total Cholesterol (mg/dl) 56+8 56+9 60+8
Triglyceride (mg/dl) 41+16 46+17 63+ 19*
LDH au/n 355+ 164 396+131 658 £200**
Total Bilirubin (mg/dl) 0.08+0.02 0.09+0.02 0.12+0.06™*
CPK au/1n 181+40 5731267 1559+1524*
Phospholipid (mg/dl) 11017 118+12 117+12
Inorganic Phosphorus  (mg/dl) 8.2+0.5 9.4+0.5** 8.3+0.5
Creatinine (mg/dl) 0.451+0.04 0.46+0.05 0.424+0.05
Calcium (mg/dl) 9.94+0.5(7) 10.3+0.3(6) 9.84+0.6(7)
Sodium (mEq/1) 146+ 1 147+2 147+3
Potassium (mEq/1) 4.46+0.25 4.03£0.32 5.51£0.57%*
Chloride (mEq/1) 108+2 1063 1124+2%*

Each value is mean +S.D. for 6-8 animals per group. *: p<0.05, **: p<{0.01, significance of the differences ver-
sus diethyl ether. ( )2: excluding a value of one to three animals because of shortage of serum volume.
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