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Measurement and comparative analysis of blood physiological and
biochemical indicators in SPF grade SD rats of different ages and genders

WANG Jing-Quan®, GUO Xue-Li, GUO Ting-Ting, GUO Jian-Ping, LI Shu-Fang

(China Institute for Radiation Protection, Taiyuan 030000, China)

ABSTRACT: Objective To explore and analyze the blood physiological and biochemical indicators of SPF
grade SD rats of different ages and genders. Method 80 SPF grade SD rats were studied and randomly divided
into four experimental groups at 4, 12, 24, and 48 weeks of age. The male to female ratio in each group was 1:1.
All SD rats were analyzed for their blood physiological indicators using the XFA6030 animal blood cell analyzer;
apply the Beckman Coulter AUS800 fully automated biochemical analyzer to analyze its blood biochemical
indicators. Result Compared with SD rats aged 12, 24, and 48 weeks, SD rats aged 4 weeks showed significant
differences in WBC, RBC, HGB, HCT, MCV, MCH, MCHC, PLT, PCT, BA #, and BA% (P<0.05), and all
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indicators reached their peak at 24 weeks. Among the gender differences between male and female, SD rats aged 4
weeks showed differences in BA%; 12. There were differences in WBC and RBC between 24 week old SD rats; 24
week old SD rats showed differences in BA%; 48 week old SD rats showed differences in MCH and PCT, and all
differences had P values<0.05; Compared with 12, 24, and 48 week old SD rats, 4-week old SD rats showed
significant differences in AST, CHOL, TP, GLU, CRE, ALT, ALP, BUN, and TG (P<0.05). Among the gender
differences between male and female, 4-week old SD rats showed significant differences in CRE and ALP; There
were differences in AST, CHOL, and BUN among 12 week old SD rats; There were differences in ALP between 12
week old and 24 week old SD rats, and all P values of the differences were<0.05. Conclusion There are
statistical differences in blood physiological and biochemical indicators among SD rats of the same gender but
different age groups. Similarly, there are also differences in blood physiological and biochemical indicators among
SD rats of the same age group but different genders.
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TEAZHER B ( Sprague Dawley, SD ) Ak il
(rattus norvegicus)i—/~ i &, 1925 4%, EEH
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R - XFA6030 24 3y i 38 41 i 53 B A % i
Eil) (M RS ARAR ) 5 ik
UL (FQRCE1418, Labnet) ; Hi 7R (fE [
Sartorius /A ) ; Beckman CoulterAU5800 4= [ 5]
A=A T

B s VI L B SN AR ] (A
M AEYIRARGRAT ) o FraRAM A
L B AR A 7= 434°h Beckman , SESGFE
AT R A3 E QSP AH],
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A), HF A BRI SRIRA Il
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JIr A SD K BRI 0T XFA6030 2L 214y i i 4m
Ji 43 AP AR G 18 ) 1 400 0 3% (white blood
cell count, WBC) . £I. 4 ifg 11 %% (red blood cell
count, RBC) . il 4L & H ¥ /¥ (hemoglobin
concentration, HGB) ., £I 41 fifd /& #X (hematocrit ,
HCT) ., “EHLZ i fAF (mean corpuscular volume,
MCV) . F 3 20 40 i 1l 41 & H & & (Mean
Corpuscular hemoglobin, MCH) ., “F-IJZL 2w
41 H ¥ /% (mean corpuscular hemoglobin
concentration, MCHC) . Ifil/Mi 3% (platelet count,
PLT). I/t EF (platelet count, PCT), ~FIIfL.
/AT (mean platelet volume, MPV) ., [fil/M 43
1 5 1 (platelet distribution width, PDW) ., ZL4Jifd
1R FR 3 A7 % & (red blood cell volume distribution
width, RDW) . 2 41 i 342 (lymphocyte count,
LY#). HAA0i8(monocyte count, MO#),
Pk 20 i 318 (neutrophil count, NE#), FERR KL
211 % (eosinophil count, EO#) ., MEHS kL4 it
11 %% (basophil count, BA#) . kK E A0 IEH 43 kb
(lymphocyte percentage, LY%) . HUAZ4NEH 7 kb
(monocyte percentage, MO%). M Ri40i 4y
Lt.(neutrophil percentage, NE%). FERER M40
B 47 Lt (eosinophil percentage, EO%) . REHf M Ar40

i & 43 L (basophil percentage, BAY)EFF 43 Hrk:
s 1 F Beckman Coulter AU5800 4= A 34 {b57
BrASCxT H A4 85 5 4 iff (aspartate aminotransferase,
AST). JIH[&EM®E ( cholesterol, CHOL), % [(total
protein, TP)., Il ##(glucose , GLU) ., LA (creatinine,
CRE) . 4 N %% 4 [if#(alanine aminotransferase, ALT) .,
T P4 B I f# (alkaline phosphatase, ALP), H&EH
(albumin, ALB) . JR 2 4l (blood urea nitrogen ,
BUN). Hili =FE&(triglycerides, TG)EIFH
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RIS, AT UL 12, 24, 48 JH#% SD
KEAIES, 4 1 SD KE7E WBC. RBC,
HGB. HCT. MCV., MCH., MCHC, PLT, PCT,
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Tl bk BIEAA (s [ 34 00 24 A, 7EBERERS M
S, 4 JHil% SD K BA%RA 2R 12,
24 JE¥% SD K WBC, RBC HA 25 24 Ak
SD K BA%H A 225 ; 48 JH]i# SD Kl MCH.,
PCT HA %5, HITAZESR P{HE<0.05, Wk
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Table1 Comparison of blood physiological indexes of SD rats of different ages and genders (n=80)

4 J 12 4
eS|
1 U i I
WBC (x10°L") 8.39+1.17 9.00+3.24 9.23+1.22 12.91+3.35
RBC (x10'>L") 6.44+0.87 7.28£1.01 6.91+0.90 8.95+1.09

HGB/ (g'L') 134.21+13.11 141.49+12.69 147.12+15.33 158.89+14.52
HCT/ (g'L!) 34.15+6.61 36.89+7.68 40.25+6.47 42.42+8.55
MCV/fL 49.33+3.95 50.05+3.56 58.20+3.63 60.15+3.79
MCH/fL 19.23+3.03 21.62+2.63 29.33£3.15 31.44+2.50
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MCHC/ (g'L")
PLT ( x10°-L")
PCT/%

MPV/ fL
PDW/%

RDW/%

LY# (x10°-L")
MO#/ (x10°-L")
NE# (x10°-L")
EO#/ (x10°-L!)
BA#/ (x10°-L")
LY%/%

MO%/%
NE%/%

EO%/%

BA%/%

el

WBC (x10>L")
RBC (x10'2L")
HGB/ (g'L')
HCT/ (g'L1)
MCV/fL
MCH/fL

MCHC/ (g'L")
PLT ( x10°-L")
PCT/%

MPV/ fL

PDW/%

455.25+49.78

810.33+£211.74

0.45+0.10

3.54+1.10

27.31+8.00

15.33+2.31

5.11+1.42

0.23+0.16

0.25+0.10

0.054+0.01

0.19+0.12

81.64+7.41

4.28+1.85

7.53+£3.29

0.96+0.10

7.5242.29

e

10.39+1.15

7.754+0.92

167.07+14.51

59.46+7.12

67.3143.59

36.44+3.25

551.44+52.39

920.18+216.01

0.64+0.12

4.28+1.10

35.53+7.42

468.19+55.12

813.55+233.15

0.46+0.12

3.74+1.16

28.05+7.03

16.59+1.98

5.24+1.77

0.28+0.20

0.28+0.09

0.054+0.01

0.19+0.14

82.64+9.63

4.43+2.18

7.134+5.63

1.254+0.46

4.83+£2.77

24 J&

15.79+3.18

9.69+1.10

175.29+15.22

61.19+7.59

65.23+3.73

37.33+2.59

560.23+£54.46

933.12+218.80

0.68+0.13

4.49+1.10

36.05+7.24

497.58+51.11

827.48+210.48

0.53+0.11

4.13£1.11

32.44+7.24

18.27+2.19

5.22+1.53

0.23+0.17

0.26+0.12

0.06+0.01

0.27+0.12

83.44+7.50

4.72+1.63

8.00+3.13

1.09+0.20

7.70+£2.26

1

9.95+1.10

6.57+0.75

155.56+16.10

41.11£7.10

53.3943.01

23.16+3.09

478.48+49.67

822.45+210.07

0.48+0.08

3.68+1.12

31.2847.36

510.28455.02

848.58+244.31

0.55+0.13

4.25+1.16

33.41+7.19

20.38+1.90

5.37+1.64

0.31£0.20

0.30+0.11

0.06+0.02

0.23+0.13

84.67+9.01

4.87+2.27

7.61£5.42

1.31£0.36

5.99+2.64

48 J&

12.7243.55

7.48+1.09

168.89+13.06

43.77+6.61

64.65+3.10

41.39+2.47

488.41+54.63

825.69+229.20

0.71+0.13

4.06£1.14

31.89+7.02
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RDW/%

LY# (x10°-L1)

MO#/ ( x10°-L1)

NE#/ (x10°-L")

EO#/ (x10°-L")

BA#/ (x10°-L1)

LY%/%

MO%/%

NE%/%

EO%/%

BA%/%

21.74+2.10

5.74+1.40

0.26+0.13

0.28+0.11

0.07+0.03

0.394+0.12

86.55+£7.01

5.21£1.62

8.42+3.12

1.19+0.18

8.06+2.19

22.3942.18 17.89+2.33 18.51+2.04
5.77£1.60 5.20+1.41 5.35+1.72
0.31+0.20 0.24+0.11 0.31£0.14
0.32+0.07 0.25+0.08 0.31+0.07
0.07+0.01 0.05+0.01 0.06+0.01
0.26+0.12 0.28+0.13 0.24+0.12
88.38+9.21 83.09+7.10 84.61£9.21
5.32+2.04 4.69+1.71 4.79+£2.32
8.19+£5.27 7.53£3.24 7.434£5.34
1.32+0.41 1.17+0.21 1.31+0.28
7.05+2.34 7.63£2.40 6.3242.42

22 AEE#EAEMR SD XRImi‘E AR ZES, P<0.05, TEMERERY PN 22 50,

LIEFRRTEE

RIS, A5 12, 24, 48 [Hi% SD
KEAILE:, 4 5180 SD K R7E AST. CHOL .
TP. GLU. CRE. ALT. ALP. BUN, TG JLJ}i

4 JE#% SD KBl CRE, ALP WHAG 2R 12 A
SD Kfl AST. CHOL, BUN HA25%; 12 &k
DI} 24 JHi SD KEL ALP A %S, Hirf %
5 P {H14<0.05, W3 2.

#£2 TEBHKEARMS SD X R MKE HiEFR%tEEm=80)

Table 2 Comparison of blood biochemical indexes of SD rats of different ages and genders (n=80)

)

AST/ (U-LD

CHOL/ (mmol-L")

TP/ (gL
GLU/ (mmol-L")
GRE/ (mmol-L")
ALT/ (U-L'D
ALP/ (U-LY)

ALB/ (gL

BUN/ (mmol-LD)

TG/ (mmol-L")

i

129.27+30.39

1.23+0.19

57.2349.16

3.69+1.69

51.49+11.92

36.79+14.10

233.18+31.42

40.45+3.64

6.75+0.51

0.49+0.12

4 1 12

i i3 i
125.33431.47 142.48+30.11 187.23+29.61
1.18£0.27 0.91+0.21 1.23+0.25
56.79+8.95 82.15+8.87 78.79+8.24
4.10£1.77 5.36x1.27 6.27+1.33
22.91+7.04 110.41+10.30 88.53+8.10
41.33+10.78 48.35+13.75 52.54+11.22
315.13+55.35 105.19+21.55 137.27+24.51
42.28+4.05 51.60+4.16 49.59+4.28
6.47+1.23 10.57+0.74 8.07+1.33
0.56+0.18 0.92+0.21 0.81+0.23




28 KEEAS %245
e 24 [ 48 A

i e i I
AST/ (U-LD) 163.55430.51 191.32431.33 138.09430.37 142.21433.58
CHOL/ (mmol-L") 1.25+0.18 1.2440.20 1.15+0.16 1.2340.25
TP/ (gL 97.1049.07 99.4649.13 83.2448.51 77.59+8.95
GLU/ (mmol-L!) 6.27+1.39 6.91+1.45 5.79+1.45 7.99+1.49
GRE/ (mmol-L") 78.25+11.37 75.3447.48 72.62+12.24 82.23+8.15
ALT/ (U-LD) 71.54413.00 63.27411.08 64.09413.49 60.57+12.17
ALP/ (U-LD) 88.1241431 119.81419.60 76.184210.29 89.33+11.65
ALB/ (gL 63.643.79 57.69+4.59 52.90+3.35 49.824+4.12
BUN/ (mmol-L") 9.25+0.57 7.64+1.15 9.17+0.51 735+1.16
TG/ (mmol-L!) 0.820.13 0.870.17 0.61£0.10 0.620.14
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