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Effects of experiment-related factors on hematological
parameters in SD rats
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[ Abstract] Objective To study the effects of experiment-related factors on hematological parameters in SD rats,
analyze the data difference and causes, understand the effects of anesthetics and stress responses on the physiological
aspects of animals, and to provide a reference for the standardization of animal welfare and compound toxicity testing
methods. Methods  According to gender (A), fasting time (B), anesthesia (C) and blood collection mode (D), SPF
SD rats were divided into 24 groups. Blood samples were collected from each group. Then, red blood cell count,
hemoglobin levels, white blood cell count and classification indicators were measured. Results The primary and secondary
order of the factors affecting the white blood cell count was D > C > A > B, and the levels of white blood cell count of

each factor were male rats > female rats, and venous blood > arterial blood, chloral hydrate > pentobarbital sodium >
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no anesthesia. The primary and secondary order of the factors affecting the white blood cell classification was C > D=A =

B, and factors affecting the levels of white blood cell classification were chloral hydrate > pentobarbital sodium > no

anesthesia. The primary and secondary order of the effects of the factors on the red blood cell count and hemoglobin level

was C > D =A =B, and the levels of red blood cell count and hemoglobin level were pentobarbital sodium > chloral

hydrate > no anesthesia. There was no significant difference in the blood indexes between the different fasting time groups.

Conclusions There is no effect of fasting on hematological parameters, but there are differences in the blood parameters

between arteries and veins. The effect of chloral hydrate anesthesia on the count and classification of white blood cells is

greater than that of pentobarbital sodium. The effect of chloral hydrate anesthesia on the red blood cell count and

hemoglobin level is greater than that of pentobarbital sodium. The two kinds of anesthesia methods have their own

advantages and disadvantages.
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Tab.1 Results of hematologic indicator detection in each group

Jors ] SEh EREEE: ] o1 T B 24 i PR AN WERRPEANN BRI A Al i)k AR =|
Nﬁ (: g WBC NEU LYM MONO EOS BASO RBC HGB
o roups x10°/1. /% /% /% /% /% / x1012/L /e/L.
1 AIBICID1  6.9+2.6 9.8+1.3 86.4+1.8 2.41+1.19 0.65+0.22 0.17+0.07 6.9+0.4 137 +8
2 AlB1CID2 8.9+2.2 9.5+£3.0 86.5+3.6 2.47 +0. 69 0.68 +0.55 0.18 +0.09 6.9+0.5 137 £7
3 A1B2C1D1 6.2+1.9 9.4+£2.9 86.8 £2.7 2.66 0. 10 0.59 +0. 36 0.15+0.10 7.1x0.4 139 +5
4 A1B2CID2  9.1+1.9 10.0+£2.8 86.2+3.0 2.34 +£0. 89 0.60 +0. 54 0.21 +£0. 06 7.2+0.2 142 +4
5 A1B1C2D1 6.4+0.9 14.1+2.9 81.8+2.8 2.36 +1.02 0.98 +0. 32 0.11 £0. 06 6.8+0.4 130 £5
6 AlB1C2D2 8.4 +1.2 13.3+2.4 82.6+2.6 2.20 +£0.50 1.15 £0.35 0.20 +0. 08 6.9+0.4 136 +9
7 A1B2C2D1 6.5+2.0 13.4 +1.7 82.5+1.3 2.31 +£0.54 1. 11 £0. 57 0.14 +0. 05 6.8+0.4 132 +4
8 A1B2C2D2  8.0+1.6 13.5+3.5 81.6+3.8 1.75+0.44 1.30+£0.70 0.16+0.05 6.9+0.3 135 +4
9 A1B1C3D1 4.0=x1.6 14.7 £3.7 81.4+3.7 2.23 +0.71 0.86 +0.29 0.31 +£0.21 7.8 0.5 148 £ 11
10 AlB1C3D2  7.9+1.5 13.5+2.3 82.5+2.5 2.22 +0. 80 0.97 +0. 38 0.26 +0. 19 7.9+0.4 151 £8
11 A1B2C3D1 3.9+1.4 14.7 £3.8 81.0+4.4 2.30 +£0.47 0.94 +£0.59 0.33 +0. 18 7.6 £0.4 150 £9
12 AIB2C3D2 7.6 +2.5 13.9+£2.2 82.0+2.5 2.19%0.42 1.30+0.69 0.24+0.16 7.6+0.5 148 +9
13 A2B1C1D1 7.3+2.1 10.5+2.9 85.4 +3.5 2.90 +0. 89 0.62 +0. 15 0.15 +0.07 7.1+0.2 139 £5
14 A2B1C1D2  9.5+3.3 9.2+2.9 86.4 +2.6 3.12 +0.83 0.53 +0. 19 0.20 +0. 08 7.2+0.3 137 6
15 A2B2C1D1 7.4+2.0 9.2+£3.2 87.3+4.0 2.44 +£1.10 0.48 +£0.25 0.14 +0.07 7.1x0.5 139 +6
16 A2B2C1ID2 9.6 +2.0 9.4 +£3.0 86.8 +3.4 2.48 +1.12 0.61 +£0. 68 0.23 £0. 11 7.2+0.4 141 =7
17 A2B1C2D1 6.8+1.4 14.8 +4. 1 80.9 +4.7 2.77 +1.06 0.96 +0.28 0.18 +0.09 7.1+0.4 137 £9
18 A2BIC2D2 9.4 +2.0 14.6 £5.0 80.6 5.3 2.80 +0.78 1.12 £0. 46 0.19 +0.07 7.3+0.5 141 £8
19 A2B2C2D1 6.7 2.1 14.5+2.9 80.8+3.5 3.19%1.20 0.91+0.28 0.10+0.07 7.1x0.3 137 £5
20 A2B2C2D2  8.3+1.9 14.1+2.9 81.3+2.6 2.86 +0.93 1.24 £0. 86 0.16 +0. 05 7.3+0.3 140 £8
21 A2B1C3D1 4.3+1.4 14.4 +3.7 80.2 +4.0 3.04 +0. 88 0.98 +1.12 0.55+0.27 7.5+0.4 148 £7
22 A2BIC3D2 9.6+1.9 14.1 +£3.0 81.5+3.2 2.74 £0.72 0.81 +0.28 0.27 +0. 13 7.6 0.4 148 9
23 A2B2C3D1 4.3 +1.9 15.6 £4.4  79.4+4.6 2.46+0.65 1.00+1.04 0.48+0.30 7.5x0.4 147 8
24 A2B2C3D2 8.8 +1.8 15.2 +4. 1 80.5+4.6 2.51 +£0.72 1.05 +0. 41 0.22 +0. 11 7.6+0.4 148 £8
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Tab.2 Single factor statistics (Dependent variable; WBC count ) 4. Blood collection mode (D)
L HERHICA) 18 SR 1L HR 5 4 M
1. Gender(4) (ki) Rl (HHKIL)
ANE I icH D N&E Blood collection Blood collection
Index A Female Male Index D fromthe from the posterior
P + AR abdominal aorta orbital venous
Mean + Stderror 6.979 £0. 179 7.669 £0. 179 (arterial blood) plexus( venous blood)
AT ; pn
95% MRHR 9% ¢ 17 7 33 7.317 ~8.022 HIFHL « bR 5.894 +0. 179 8.755 +0. 179
Confidence interval Mean + Std error
2. A AR (B) 95% PRk 95%
. . 5.541 ~6.247 8.402 ~9.107
2. Fasting time (B) Confidence Interval ?
B % Oh(AEER) 16h(£5£)
B index Oh (No fasting) 16h (Fasting) 2.3 %’%X‘IE ?Eﬂﬂﬁh‘l‘ﬁﬁ?éﬁ‘]%?ﬂrﬂ]
l\j?[’/‘]{ﬁf:/t]:ﬁm 7.450 +0. 179 7.199 +0. 179 M%fk%%ﬁxyﬁ%*ﬁ ,C ?Xd‘ E ?Elﬂ@ﬁj\%'@ EF‘
ean error N e
e AL 0 2 5 RS R B (P <
=}
7.097 ~7.803 6. 846 ~7.551 SR N
Confidence Interval 0. 05) , ﬁzﬁ AB.D ?Xﬁ;%%%(&ﬁ%} uﬁ , %‘?ﬁ%
3. BREITA(C) XF AL 2R R B FEUORF A € > A=B =
3. Anesthesia mode (C)
Iy REE D, MELHZ R AT DUA 2 R oKX 4
H (=] 2 N N | 27
IC i_[%: Chloral Pentobarbital N ?};E H@ﬁj\;”éqj E]/‘J M*EA?HE] H@ N EF' VIF ﬁfﬁ H@Eﬁ%éljﬂ:%%Z ”l’lﬂ E]/‘J
ndex } o othing N § . .
hydrate sodium 2550 MEVEZL = MEPEZL, # K2 = BBk gL, K&
J1E + PRifiiz > 7
fﬁ:i’;ﬁ”‘ 8.134£0.219  7.557£0.219 6.282 £0.219 SR > I AN = SRR, 28 = R4k
ean £ ° error
s H
o0 T e
95% I {1 95 % 7.702 ~8.565 7.125 ~7.989 5.850 ~6.714 ’

Confidence Interval
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Tab.3 Univariate analysis of variance( Dependent variable; WBC count)
R SRR o s i) A ¥J5 F{H BFEE
Source Type I sum of squares df Mean square F Significance
KIEREA] Corrected model 666. 904 5 133. 381 34.718 0
R Intercept 12874.713 1 12874.713 3351. 158 0
A A Z Index A 28.538 1 28.538 7.428 0. 007
B [H# Index B 3.795 1 3.795 0.988 0.321
C A% Index C 143. 623 2 71.811 18. 692 0
D A% Index D 490. 948 1 490. 948 127.789 0
1R2% Error 898.998 234 3.842
BASSE Total variation 14440. 615 240
R IE BAE 5 Corrected total variation 1565. 901 239

M E R AL =0. 992 (BLIEHE R EL =0.987)
“ R Squared =0. 992 ( Adjusted R squared =0. 987).
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