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Effect of storage time on serum biochemical test of rats
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(Department of Laboratory Animal Science,Health Science Center,Peking University, Beijing 100191, China)

[ Abstract]  Objective To observe the effect of different storage time on 14 blood biochemical indexes in rats.
Methods Randomly selected 40 adult SD rats were included in this study. Fasting venous blood samples were collected ,
serum was separated, sealed, and stored in the refrigerator (4°C and —20°C ). The serum parameters were detected at 0
h,4 h,24 h,96 h and 7 d, respectively, using an automatic biochemical analyzer. A total of 14 blood biochemical indexes
were detected, including alanine aminotransferase ( ALT), aspartate aminotransferase ( AST), alkaline phosphatase
(ALP), total protein (TP), albumin ( ALB), creatinine (CREA-J), uric acid (UA), urea nitrogen (UREA), blood
glucose (GLU) , total cholesterol (TC) , triglyceride (TG) , low density lipoprotein cholesterol ( LDL-C), creatine kinase
(CK) and lactate dehydrogenase (LDH). The effects of serum storage time on blood biochemical results were compared.

Results The trends of blood biochemical data in male and female rats were consistent. Compared with the indexes of
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serum preserved at 4°C for O h, the ALP was significantly reduced after storage for 4 h, 24 h, 96 h, and 7 d (P < 0.05),
ALB were significantly increased after 96 h and 7 d (P < 0.01), CREA-J was significantly increased after 96 h, 7 d (P <
0.05), UA was significantly increased after 24 h, 9 h, and 7 d (P < 0.01), and no significant changes in other
indicators (P > 0.05). Compared with the values of O h serum, the serum preserved at —20°C showed that ALT was
significantly increased after 7 d (P < 0.01), AST significantly increased after 96 h and 7 d (P < 0.05) , TP significantly
decreased after 4 h and 24 h (P < 0.05), ALB significantly increased after 4 h, 24 h, 96 h, and 7 d (P < 0.01),
CREA-] significantly increased after 24 h, 96 h, and 7 d (P < 0.01), UA significantly increased after 4 h, 24 h, 96 h,
and 7 d (P < 0.01), TC significantly increased after 4 h, 24 h, 96 h, and 7 d (P < 0.01), TG significantly increased
after 96 h and 7 d (P < 0.05), CK significantly increased after 96 h and 7 d (P < 0.05), LDH significantly increased
after 96 h and 7 d (P < 0.05), and no significant changes in other indicators (P > 0.05). Conclusions The
biochemical tests of rat serum should be immediately performed as they were collected, especially for ALP test. For the sera

stored at 4°C , the test should be finished in different times: UA test in 4 hours, ALB and CREA-J test in 24 hours, and

ALT, AST, TP, UREA, GLU, TC, TG, LDL-C, CK, and LDH test in 7 days.
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Tab.1 Changes of blood biochemical indexes in sera of female SD rats stored at different times

L o
I:;l:j;:s Oh 4h %h 7d Reﬁrfnﬁ(iies
ALT(U/L) 53.31 +9.17 55.47 £9.06 54.14 +£8.87 55.91 £9.95 55.92 +9.87 38.84 ~69.80
AST(U/L) 151.94 £25.44  156.53 +25.63  155.61 £25.67  153.67 +21.95  151.44 =18.11 75.79 ~193.16
ALP(U/L) 124.11 £28.24  106.38 £24.11" 105.22 +24.62" 103.34 £21.66" 103.85 +22.80" 51.40 ~180.25
TP(g/L) 74.22 +4.62 71.81 +6.16 72.05 £4.98 72.07 £4.31 74.01 £4.50 67.06 ~85.53
ALB(g/L) 40.23 +1.80 40.61 +2.03 41.06 +1.95 42.29 £2. 127 42.72x2.17™ 36. 89 ~45.08
CREA-J( pmol/L) 71.18 £5.47 73.08 £6.09 70.45 +6.17 75.44 £6.23" 74.41 £4.55 62.75 ~85.89
UA ( pumol/L) 54.74 +11.84 60. 45 £13.20 74.43 £27.25™  80.31 £24.56 ™ 102.37 £24.65™ 30.52 ~82.41
UREA (mmol/L) 6.30 +1.54 6.41 +1.52 6.34 +1.53 6.49 +1.63 6.50 +£1.43 2.97 ~8.31
GLU(mmol/L) 5.59 +0.58 5.69 +0.60 5.75 +£0.67 5.92 +0.58 5.97 £0.69 4.59 ~7.07
TC(mmol/L) 1.64 +0.32 1.70 £0.33 1.72 £0.35 1.74 £0.34 1.80 £0.37 1.05 ~2.61
TG (mmol/L) 0.64 +£0.21 0.64 +£0.21 0.64 £0.20 0.71 £0.22 0.74 £0.22 0.13~1.53
LDL-C( mmol/L) 0.17 £0.04 0.18 +0.05 0.14 +0.04 0.14 +0.03 0.15+0.03 0.05~0.24
CK(U/L) 1202. 56 +288.27 1205.42 £285.64 1148.46 +276.17 1139.39 £221.28 1109. 28 +238.51 59.22 ~1724.58

LDH(U/L)

1150. 04 £248.31 1165.76 £254.49 1136. 12 £257.71 1117.71 £252.06 1129.72 +225.01 243.21 ~1943.36

TE: 50 h 4 HLE, "P< 0.05, 7P < 0.01,
Note. Compare with the 0 h gruop, “P < 0.05, P < 0.01.
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Tab.2 Changes of blood biochemical indexes in the sera of male SD rats stored at different times

G R E
Ij(?::es Oh 4h % h 7d Referfn{i{iies
ALT(U/L) 70. 81 +8.39 71.73 +£8.43 70.37 +8.51 72.96 +8.67 72.94 +£8.19 50.55 ~86.56
AST(U/L) 185.20 £29.63  187.00 £31.11  187.65 +31.64  186.89 £21.78  184.41 +22.84 129.55 ~237.34
ALP(U/L) 218.06 +46.14  188.49 £40.15" 185.14 £39.35" 187.04 £39.98 " 185.80 £34.57 " 120. 62 ~397.62
TP(g/L) 65.25 +4.01 63.12 +3.57 63.16 £3.72 63.56 +3.51 63.35+3.84 52.41 ~72.14
ALB(g/L) 35.76 +1.50 36.19 +1.57 35.95+1.53 39.35+2.33™  37.66+1.57™ 30.89 ~38.75
CREA-J( pmol/L) 65.22 +6.30 65.98 +7.05 64.72 +6.82 70.23 +7.28" 69.43 £5.45" 50. 88 ~75.90
UA(pmol/L) 31.39 +11.83 35.41 +£13.43 44.56 £12.08 ™ 55.51 £17.66 ™ 102.39 £40.53 ™ 13.39 ~94.70
UREA ( mmol/L) 5.60+1.18 5.73 +1.29 5.66 +1.29 5.93+1.29 5.80+1.39 2.15~7.41
GLU(mmol/L) 4.31 £0.60 4.37 £0.60 4.28 £0.74 4.52 £0.65 4.63 £0.63 3.02~6.12
TC( mmol/L) 1.57 £0.24 1.63 £0.25 1.71 £0.24 1.73 £0.27 1.74 £0.28 1.01 ~2.09
TG (mmol/L) 0.46 +0.15 0.47 £0.16 0.47 £0.15 0.50 £0.11 0.51+0.13 0.10~1.43
LDL-C( mmol/L) 0.41 +0.09 0.43 +0.09 0.35 +0.06 0.35 +0.08 0.36 £0.10 0.13 ~0.60
CK(U/L) 1251. 05 £302.32 1248.46 £314.04 1294. 68 +306.55 1259.92 +301.21 1197.48 +326.28 274.83 ~1825.80
LDH(U/L) 1227.10 £284.50 1248.54 £292.29 1227.34 +297.70 1247.72 £283.93 1216. 80 +278.12 595.50 ~2294.38

F. 50 hdlk#, *P< 0.05, P < 0.01,
Note. Compared with the 0 h gruop, “P < 0.05, “P < 0.01.
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Tab.3 Changes of blood biochemical indexes in the sera of female SD rats stored at different times

b s S (I
Ij::;s Oh 4h %h 7d R:i/rfn{;izil[i;es
ALT(U/L) 53.31£9.17 52.21 £9.80 55.36 +10.24 58.99 £12.13 58.08 £9.91 38.84 ~69. 80
AST(U/L) 151.94 £25.44 161.26 £29.17 166.29 +£34.25 186. 15 £39.84 " 175.43 £42.15"  75.79 ~193. 16
ALP(U/L) 124.11 +£28.24 124.01 +41.96 124.12 +48.94 139. 81 +£49.43 129. 37 +£52.46 51.40 ~180. 25
TP(g/L) 74.22 £4.62 65.41 £10.20 ™ 69.51 £6.61 " 72.95 £9.92 72.78 £8.51 67.06 ~85.53
ALB(g/L) 40.23 +1.80 42.90 £3.09 ™ 44.60 £2.54 ™ 49.32 £6.54™ 47.40 £5.50 "  36. 89 ~45.08
CREA-J( pmol/L) 71.18 £5.47 72.49 +7.79 77.43 £7.59 85.40 +13.43 ™ 80.81 £10.41 ™ 62.75 ~85.89
UA( pmol/L) 54.74 +11.84 71.31 £18.42™ 86.32 +£23.28 ™ 79.53 +18.05™ 118.31 +£28.69 ™ 30.52 ~82.41
UREA (mmol/L) 6.30 £1.54 6.93 +1.61 6.90 £1.75 7.28 £1.77 6.79 £1.52 2.97 ~8.31
GLU( mmol/L) 5.59 +0.58 5.27 0.67 5.54 +£0.55 5.96 =0.88 5.92 +0.80 4.59 ~7.07
TC( mmol/L) 1.64 £0.32 1.87 +0.37" 1.89£0.37" 2.17 £0.48™ 2.06 £0.47 ™ 1.05 ~2.61
TG ( mmol/L) 0.64 £0.21 0.70 £0.21 0.71 £0.22 0.79 +0.24" 0.77 £0.21" 0.13~1.53
LDL-C( mmol/L) 0.17 £0.04 0.18 £0.05 0.14 £0.04 0.16 £0.03 0.14 £0.04 0.05 ~0.24
CK(U/L) 1202. 56 £288.27  1399.69 +315.20 1373.30 £392.41  1594.26 +458.26 " 1541.94 £573.96 " 59.22 ~1724.58

LDH(U/L) 1150.04 £248.31  1363. 43 +416.01

1240.06 £292.76  11500. 40 £471.36 ™ 1499. 16 +633.19 "243. 21 ~1943. 36

TE: 50 h 4 HLE, "P< 0.05, 7P < 0.01,
Note. Compared with the 0 h gruop, *P < 0.05, *P < 0.01.

R4 HEPE SD RFUMEHBCE A R R AR PR B (2 £5, —209C)

Tab.4 Changes of blood biochemical indexes in the sera of male SD rats stored at different times

ghR AT
Ijj::;ss Oh 4h 24h % h 7d Referfn{i(izes
ALT(U/L) 70. 81 +8.39 70.21 +8.52 75.35 +£7.76 75.99 £9.42 81.53 +11.70 ™ 50. 55 ~86.56
AST(U/L) 185.20 £29.63 190. 65 £32.90 185.23 £40. 11 209.86 £30.67 " 219.29 +40.81 ™ 129. 55 ~237.34
ALP(U/L) 218.06 +46. 14 212.00 +£42.52 209.27 +47.94 235.47 £54.55 226.55 £58.15 120. 62 ~397. 62
TP(g/L) 65.25 +4.01 58.74 £5.68 ™ 60.70 +4.99 ** 63.96 +8.04 68.60 £7.15 52.41 ~72.14
ALB(g/L) 35.76 +1.50 38.81 +2.08 ™ 39.75 £3.53 ™ 44.01 £3.12™ 45.16 £3.04 ™ 30.89 ~38.75
CREA-J( pmol/L) 65.22 +6.30 66.23 +8.15 68.85 +8.17 74.96 £7.41™ 76.54 £7.67 50. 88 ~75.90
UA( pmol/L) 31.39 £11.83 47.26 £15.91™  54.00 £21.30™  47.60 £18.64™ 104.78 +42.82 ™ 13.39 ~94.70
UREA (mmol/L) 5.60 +1.18 6.07 +1.32 6.06 +=1.42 6.32+1.43 6.03 +1.41 2.15~7.41
GLU( mmol/L) 4.31 +0.60 4.23 +0.56 4.30 +£0.57 4.60 +£0.70 4.82 +0.69 3.02~6.12
TC(mmol/L) 1.57 £0.24 1.81£0.29 ™ 1.80 £0.29 ™ 2.07 £0.33 ™ 2.11 £0.42* 1.01 ~2.09
TG ( mmol/L) 0.46 +0.15 0.52 +0.16 0.54 £0.22 0.59 £0.14 ™ 0.60 +0.18" 0.10 ~1.43
LDL-C( mmol/L) 0.41 +£0.09 0.41 +0.09 0.36 +0.05 0.36 +0.08 0.41 +£0.09 0.13 ~0.60
CK(U/L) 1251. 05 +302. 32 1382.42 +512.95 1292.72 +321. 59 1551.19 £545.12*  1523.25 £420.19 " 274. 83 ~1825. 80
LDH(U/L) 1227.10 +284. 50 1271. 94 £390. 17 1227. 56 +306. 38 1467.92 £433.10"  1501.61 +437.06 " 595.50 ~2294. 38

H: 50 h HILE, "P< 0.05,"P< 0.01,
Note. Compared with the 0 h gruop, *P < 0.05, P < 0.01.
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