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Determination and Comparison of Blood Physiological and
Biochemical Indicators in SPF SD Rats of Different Ages and Genders
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Abstract: Objective To study the effect of age and gender on blood physiological and biochemical
indicators of SPF SD rats, and establish the normal values background data of blood physiological and
biochemical indicators of different ages and genders in SD rats. Methods 80 weaning 3 weeks old SPF SD
rats were randomly divided into four experimental groups, 4, 12, 24 and 48 weeks old. The blood
physiological and biochemical indicators in rats were detected by fully automatic biochemical analyzer and

blood cell analyzer, statistically analysed the indicators differences between the same gender but different
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age and the same age but different gender in rats. Results The values of the blood physiological and
biochemical indicators of 4 weeks old rats, including WBC, RBC, HGB, HCT, MCV, MCH, MCHC,
PLT, PCT, BA#, BA% and AST, CHOL, TP, GLU, CRE, ALT, ALP, BUN, TG, which were
significantly different from those of the 12, 24 and 48 weeks old rats ( P <0.01 or P <0.05). BA% of
4 weeks old rats and BA# of 24 weeks old rats were both significantly different between the male and
female ( P <0.05), WBC and RBC were significantly different between the male and female of 12 and
24 weeks old rats ( P <0.01 or P <0.05), MCH and PCT were significantly different between the male
and female of 48 weeks old rats ( P < 0. 01). CRE was significantly different between the male and
female of 4 weeks old rats( P <0.01), AST, CHOL and BUN of 12 weeks old rats and GLU of 48 weeks
old rats were both significantly different between the male and female ( P < 0. 05), ALP was significantly
different between the male and female of 4, 12 and 24 weeks old rats ( P < 0. 01 or P < 0. 05).
Conclusion The blood physiological and biochemical indicators differences were statistically significant
among SPF SD rats of same gender but different age , which also have some differences among SPF SD rats
of same age but different gender.

Keywords: SPF SD rat; age; gender; blood; physiological indicator; biochemical indicator

U B YA R IR H AR Y R R IS I S R A Y — T A ) N T SR S A 1 £
FREVEM P2 W 5256 3 W s B AR 1) H ST DA R A B2 B R B SIS B YN A VAN SRR S
) ML A6 DN 2 By S o A P A R A U R AR AR, R S v R B R A R 2 — R I S
S AE SR B P LA A BR OO RY EZURGE o i TR s R R ZE R R IR IR B0 R JR A
I ASC A A ] 45 22 30T PR 3% 08 L Y80 A B AR AR 1 7 A R i 2 TR R 0 0 0y S5 56 4 T A i dl , PR, s ST
S B ) A AR R RO T S RORE AR A TR R 1 R S B (B ], % HLTE S 56 3 4 A B ) S 06 A PR
P TE LA R0 SRR

SD K R AR W R “A AT 58 B T R Bl & o AN [ JRT R 1) SD R B, LA L SURI e 8 1) 7 7
JERB AR AR, X T 7 B AA S [RS8 T 0 9 S 045 AN R ], DR] ik JH A B g 25 o oz 38852 1
(ELA AN A], JHe e L A SR e afn 3 9 A BEAE AL (AN 032 3 A2 W g il 8 DRI PR3 L 058 25 A [m] i
AR BE BB g, AR SO 4 ~ 48 J] % SPF 20 ME A SD oK BRUAY 1M £F B A= Al 48 s i A 700 52 JF:
FLEE AT, S 7 A e T A AR T 4 D s % B S KU DA SR Sl Wy 14 55 7 RO R Bl 9 0 i R L 2R B A
R R R e NS UNITE =7 €/

1 MR E

1.1 Xz

B L3 JA i SPF 0 SD K80 HL, BEHLr A4 .12, 24 (48 Jal iy 4 A~ 92 B 2H , AR 20 B ME R 252, Il B 1L
B I S YRS 0 [SCXK (58)2008-0005 |, B 1 5f B BREE 9, B FLIRI 3% , 1 Atk £ R EROK K Bl
22 “Co IRATIHTE . SR BAE VT DU 9250 3h ) o0 7 L SYXK (%) 2012-0042 ]

XoF S5 Sl W 1 Ak 3 vk 85 A 1 S [ R R AN R O F BRI S iR R E )T 2
WE
1.2 KA S5 EF

XFA6030 ! 55 47 1L 6% 240 1 53 B A8 B e 253 71) (i 37 699 s FH A2 4 A B2 ) ) 5 95 1 790 (e M RS 26 )
HARARAF ) ;% 2 0 HL (FQRCE1418, Labnet ) ; B, T K F ( f# [E Sartorius 2% 7 ) ; Beckman Coulter
AUS800 4= [ sl A A AT A s i AT 4 s SOPR v i 320 Beckman A= 7™ 5 SEIFEAS S 2 ] QSP A R 7™ il
13 MEREEHSB

KM FTAEE 12 h, 18 E SN PKRI0 2 mL, 1 A EDTA-Na, HTEE 4 P 76 20 540, T 10 2 BL4S A 4G 0
FARA I3 mL, A — R PEBS A, 284 000 t/min B5.0 10 min, B3 BUH T 2B AL 5 45 94600



60 LR AZFFRCH AR FR) RE 44

1.4 i FiE

K XFA6030 %1 24y ifit 36 40 it 73 47 {3 WBC .RBC . HGB . HCT .MCV .MCH . MCHC ,PLT . PCT ,MPV .
PDW .RDW \LY# . MO# NE# EO# .BA# .LY% .MO% NE% .E0% .BA%#E 41K

% il Beckman Coulter AU5800 4= [ )4 46 40 M4 %} AST ,CHOL . TP .GLU .CRE ,ALT ,ALP ,ALB .BUN ,

TG HATHEI
A 515 B U AR K4y 4 P AS 48 A AR R ol FH 6 AT
1.5 #iE4bEE

. FH SPSS13.0 Ge 11544 %k 5 i A= 3 A AR IR AR it 7 22 0 B KR 56 o BRI LA ( 7+ )R, e T4
B EEE, P <0.05 W 2ZERA G I2#E L,

2 R

2.1 AEEFAES] SPF 2% SD X R & £ RIS RN E 5 b

R, FIGER TR, 45 12,24 .48 A # SPD 2% K B 7E WBC . RBC . HGB . HCT . MCV .
MCH .MCHC .PLT .PCT .BA# .BA% J5 THIAH LL 8 22 5 A G it22 2 L (P <0.01 5% 0. 05) , H AT IR 7E
24 JAI BT IR B e = (H . 4 JR I KB BA% MEMER] 22 A g8t # B X (P <0.05), 12 F124 JA# KK WBC.
RBC M HER] 22 A GeiT2# 3 L (P <0.013%0.05) , Horp 24 JE & K Bl WBC 22 53 4 HEPE B 8 i T (P <
0.01) . 24 JE#A K BUBA#ME ] 22 A G242 X (P <0.05) . 48 i i K UM MCH | PCT M i 7] 22 57
FE2EE (P <0.01), 3 R bk B B e .

2.2 AN[EFE#F1HE 3] SPF 2% SD X R I & &£ L 8 dR 89 E 5 b %

ZPRWE 2, K2R, 415 12 .24 (48 Ji % SPD 2 K BLAE AST .CHOL .\ TP .GLU ,CRE ,ALT ,
ALP \BUN TG %5 )7 I Fb # 22 R A G247 L (P <0.01 50.05) . 4 J&# K Kl CRE | ALP M i i) 22 5
HBi#E L (P<0.01), 12 J# K B AST . CHOL . BUN M # 7] 25 S A4 Gi it 2 X (P <0.05) .
12 124 J& % K BLALP M e 8] 22 A it 242 L (P <0.05) . 48 J& I K B GLU i i 0] 22 534 48 112
BEX(P<0.05),

3 it

FEAE AR RN R 2 2 WG 1 2 S0 AN RBAE AR I B EAT , DR A B S 06 2h P A 7 i) 22
FENLGNG . SD K EUR BN H BB TY Zh 1), AN [F) R BRUAF B AR 6 T N AR 8 2 A AR IR o )
A SD KRB 1 d AR T ARB A LI s 7 d WA S T AR 224 LI 7 ~ 14 d WA T A 7~ 13 %5
14 ~30 d PEBCAAE Y T A 13 ~20 % 51~ 6 M H M T AR 20~30 % 5 12 HAHYS T AR 35 % ;20 ~
244 A ARY T A0 60 2 2247 5 SD R BB K 54 2. 5 ~ 3AEAH 24 A9 80 ~ 100 %, Bl it 1) FH HL s /R A 29
I S AR | Y5 2R () — 2S5 & AR BT AR SRR T A G M B % A B, A SRR RN Y, X
PRI I R A R JR P A R I B TR I SR A R

A S35 FH 214 10030 200 B 53 BT ASCRN 4 1 Bl A Ak 43 A4S0 53 SRE A ] i i P 3] 1Y) SPE 25 SD R BRI
FESEAT AR AR AL R AR A2, FErh R 4 SC 50 30 T2 H A AR AL SE 00 2 9 S8 B, HERR T 4R X S50 1 T
PERFE I o ARTFFEEE SR BoR , S20 sh W A SAE 01 (12 J S ) s ab] (24 iy ) LA S 47301 (48 JE S ) 55 40
B T (4 JE S ) ot A AR LTS Z A8 AR AH LA, 25 5 3 Geit 2R R X, A — SR E A 1) 25 SR A BT E
S, T8 Z AR bR 24 JEIE B SR B i B . AR IR BR T, R BRI YA T A ) £ 25 S BB v IV
Az PRAE AR IE] 0 22 5 LA o 7 ) — ) i S I 2 S A e 2 3 SO IV A6 348 B T, BA%  BA# Ry 14 55
T HEME , WBC \RBC . MCH  PCT ¥4 2y B P 7 MM 5 1M W A Ak 46 A5, CRE ( BUN % = T MEPE , AST
CHOL.GLU , ALP #4205 F it oAb A8 bR JC Il B 22 5, — BOMER AT, 3 S AR G HiaE > 0 AR —
2, T B85 AN [F) AR 0 B BE AR [ 0 3h 0 10 85 75 5 R B W I AR RE I AH 56 o Pl SR mT A, ) il 2 5 R i ) 22
S A3 1Y AL BREE bRA E R H R PR A S B N R R P R R



2016 4 % 1 3

FKE AR A i Al B SPF ZSD A B i AR 2R AR L AR AR BN IIE G H B AT

61

®1 FEBEHMES SPF L SD X RMKEBIERHMESEE  (2=80)
Tab. 1 Determination and comparison of the blood physiological indicators in SPF SD rats of different ages and genders (n=80)
T B Ttem 4 127
? ) ? 5
WBC/(x10°-L™") 8.41+1.19 8.99 +3.26 9.25+1.25 12.89 +3.33"¢
RBC/(x10"-17") 6.42+0.85 7.26+1.03 6.89+0.91 8.94+1.11I°
HGB/(g- L") 134.22 +13. 15 141.52 £ 12. 66 146.19 + 15. 58 158.97 + 14. 47
HCT/(L-L") 34.13+£6.58 36.86+7.69 40.21 £ 6.45 42.44 +8.53
MCV/IL 49.30 +3.94 50.03 £3.55 58.18 £3.61 60.11£3.78
MCH/ng 19.21 £3.01 21.59 £ 2. 60 29.32+3.12° 31.43+£2.48°
MCHC/(g-L™") 454.23 £49.98 467.17 £53. 12 497.34 +51.09 510.29 £ 55.01
PLT/(x10°-L™") 807.51 £213.73 811.67 £233. 14 828. 39 + 208. 49 849.76 +241.32
PCT/% 0.44+0.11 0.45+0.13 0.53+0.10 0.55+0.12
MPV/{L 3.52+1.09 3.74+ 1. 14 4.13+£1.10 4.25+1.14
PDW/% 27.28£7.97 28.04 £7.02 32.45+7.21 33.39+7.15
RDW/% 15.36 £2.28 16.57 £ 1.95 18.25+2.17 20.36 £ 1. 88
LY#/(x10°- L") 5.09+1.44 5.24+1.76 5.22+1.51 5.37x1.61
MO# (x10°-L™") 0.22+0.17 0.28+0.19 0.23+0.15 0.30+0.20
NE#/(x10°- L") 0.25+0.10 0.27 £0.09 0.26+£0.11 0.29+0. 10
EO#/(x10°- L") 0.05+0.02 0.05 0. 01 0.06 = 0. 01 0.06 +0.03
BA#/(x10°-L™) 0.19+0.11 0.18+£0.15 0.26£0. 13 0.23+0.12
LY %/ % 81.62+7.43 82.61+9.62 83.41+7.52 84.58 +9.04
MO%/% 4.29+1.88 4.41+2.17 4.71 £ 1. 64 4.85+2.23
NE%/% 7.49 +£3.27 7.11+£5.61 7.98£3.15 7.56 £5.44
EO%/!% 0.94+0.12 1.23+£0.44 1.07£0. 19 1.29£0. 38
BA%/% 7.51+2.27 4.81+2.75 7.68 +£2.25 5.97+£2.66
S8 ltem 24 7 438 J]
? ) ? 5
WBC/(x10°-L™") 10.38 + 1. 14° 15.78 +3. 17" 9.93 +1.09° 12.71 +3.54
RBC/(x10"-L™") 7.74 +0.90 9.67 +1.09"" 6.55+0.73 7.48+1.07
HGB/(g-L™") 167.04 £ 14. 47 175.25 £ 15. 21" 155.51 +£16. 08 168. 88 + 13. 04°
HCT/(L-L") 59.45+7.10" 61.17+7.57" 41.09 +7.08 43.75 +6.58
MCV/{L 67.29 + 3. 56 65.24+£3.71° 53.38£2.99 64. 65 + 3. 08"
MCH/ng 36.43 +3.23" 37.32+2.57 23.13+£3.07 41.37 £2. 45"
MCHC/(g-L™") 551.45 +52.37" 562.30 + 54. 43" 476. 38 +49. 66 488.36 = 54. 61
PLT/(x10°-L™") 919. 16 = 215. 55° 933.67 +218. 84" 822.43 +210. 05 825.67 £229. 17
PCT/% 0.63+0.11" 0.67+0. 12 0.48 0. 09 0.69 0. 14"
MPV/L 4.28+1.08 4.47 £1.09 3.69+ 1. 11 4.04+1.12
PDW/% 35.52+7.41 36.04 +7.22 31.26+7.33 31.85+6.99
RDW/% 21.74 £2.09 22.37+2.11 17.88 £2.31 18.49 +2.02
LY#/(x10°-L™") 5.74+1.38 5.76 £ 1.59 5.19+1.40 5.33+£1.70
MO#/ (x10°-L™") 0.25+0.14 0.31+0.19 0.23+0.11 0.30+0.15
NE#/(x10°- L") 0.28 +0. 10 0.32+0.08 0.24 £0.09 0.30+0.07
EO#/(x10°- L") 0.07 £0.02 0.07 0. 01 0.05 0. 01 0.06 = 0. 01
BA#/(x10°-L™) 0.39+0.11" 0.25+£0. 11" 0.27+0. 14 0.24+0.13
LY %/ % 86.50 + 6.99 88.35+9.17 83.07 +7.08 84.53+9.25
MO%/% 5.20x1.61 5.32+£2.06 4.68+1.70 4.77+2.30
NE%/% 8.40+3.11 8.18+5.25 7.52+3.23 7.42+5.32
EO%/% 1.18+£0. 17 1.31+0.40 1.16 £ 0. 20 1.30+£0.27
BA%/% 8.05+2.18 7.02£2.32" 7.62+2.39 6.31+£2.40

&R R B EE AL Ja: P <0.05, b: P<0.01; B B# A B L4, c: P<0.05,d: P<0.01,
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Tab. 2 Determination and comparison of the blood biochemical indicators in SPF SD rats of different ages and genders (n=80)

A A ltem A 2
? ) ? 5
AST/(U-L™") 129. 26 + 30. 37 125.31 £31.45 141. 15 £ 30. 26 187. 18 +29. 54"«
CHOL/(mmol - L") 1.21+£0. 18 1.17+0. 26 0.89+0.17 1.22+£0.22
TP/(g-L") 57.21+9.13 56.78 + 8. 94 82.13 + 8. 85" 78.77 £ 8.22
GLU/(mmol - L") 3.68+1.67 4.09+1.75 5.33+£1.25 6.27 £1.32°
CRE/(mmol - L") 51.47 £11.91 22.89 +7.03" 110. 36 + 10. 28" 88.52 +8.09"
ALT/(U-L™) 36.78 + 14. 08 41.32+10.77 48.32+13.72 52.51+11.23
ALP/(U-L™) 232.17 £ 31.43 315. 11 +55. 37" 105.17 £ 21. 52" 137.25 + 24. 48"
ALB/(g-L") 40.43 £3.62 42.24+4.03 51.58 +4. 14 49.57+4.25
BUN/(mmol - L") 6.74+0.48 6.45+1.20 10.56 £0.71" 8.05+1.38
TG/(mmol - L) 0.47+0.11 0.55+0.16 0.92+0.19 0.80 +0. 20"
A H e 24 A 48 7
? ) ? 5
AST/(U-L™) 163. 44 + 30. 49° 191.32 +32.31" 138.07 +30. 35 142.20 + 33. 56
CHOL/(mmol - L") 1.25+0.17 1.24+0.19 1.13+0.15 1.22+0.23
TP/(g-L™") 97.08 £9. 04" 99.46 +9. 10" 83.22 +8.47" 77.58 £ 8. 94"
GLU/(mmol - L) 6.25+1.38 6.90 = 1. 44" 5.78 + 1. 44 7.97 +1.50"
CRE/(mmol - L") 78.23 £ 11.35° 75.33 £7.47° 72.61 +12.22 82.20£8.12
ALT/(U-L™) 71.50 +12.98" 63.24 £ 11. 10" 64.13 +13. 47 60.55 + 12. 14"
ALP/(U-L™) 88.17 £ 14.35" 119. 80 = 19. 55" 76.17 £ 10. 26 89.30 £ 11. 61"
ALB/(g-L") 63.63+3.78 57.68 £ 4.58 52.88+3.33 49.79+£4.10
BUN/(mmol - L") 9.22+0. 54 7.69+1.12 9.15+0. 50" 7.34+1.17
TG/(mmol - L) 0.81+0.15" 0.85+0.17 0.60 +0. 10 0.61+0.14

Rl R S I A a: P <0.05, b: P <0.01; FBI# M3 114, c: P <0.05, d: P<0.01,
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