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Study on background reference value range of hematology, serum biochemistry
and hemagglutination indexes of SD rats and Beagle dogs
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Abstract: Objective To summarily introduce how to establish the range of reference values for SD rat and Beagle dog in
Pharmaron's pathology laboratory. Methods Clinical pathology data within three years (2014—2016) from 548 SD rats (266 males
and 282 females) and 2 010 Beagle dogs (1 012 males and 998 females) were corrected and analyzed . The average age of SD rats
and Beagle dogs were 10 to 12 weeks (body weight at 350—400 g for male rats, at 220—270 g for female rats) and 7 to 9 months
(body weight at 8—11 kg for dogs), respectively. Blood samples of SD rats were collected from control groups at the phase of
terminal sacrifice, while Beagle dogs' were collected from all groups at the phase of recent pre-dose prior to randomization. All rats
and dogs were food fasted over night for clinical pathology blood sampling. Analysis were performed using Bayer Advia 21201

hematology analyzer, Hitachi 7080 automatic chemistry analyzer and Instrumentation Laboratory ACL 9000 coagulation analyzer.

Statistical analysis determined the mean (;), standard deviation (s) and 95% confidence intervals using the formula of 2+1.96 s to
calculate the range of reference value. Results By comparison, our clinical pathology data of SD rats were similar to the results from
existing reports. The background reference values of hematology, serum biochemistry and blood coagulation indexes of Beagles
dogs have not been reported, which fills the blank of this part of the study. Conclusion The results indicated that our clinical
pathology parameters from SD rats and Beagle dogs were reliable and useful for toxicological pathologists and study directors in

their data interpretation.
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Table 1 Hematological index reference value range in SD rats of 10 to 12 weeks old

1k T MHEE
n/H FHME 95% ZH Al i [H n/ R - 31E 95% 2 ZAH i [H
RBC/(x10%pL ") 235 8.12+0.40 7.33~8.91 196 7.94+0.25 7.45~8.43
HCT/% 216 47.9+1.8 44.3~51.5 230 45.842.0 42.0~49.7
HGB/(g-L™") 234 154.5+5.7 143~166 240 149.5+5.9 138~161
MCV/fL 229 59.242.5 54.4~63.9 223 57.7+1.9 54.1~61.4
MCH/pg 225 18.9+0.7 17.5~20.3 227 18.9+0.6 17.8~20.1
MCHC/(g' L™ 236 322.848.9 305~340 242 327.349.8 308~347
WBC/(x10*uL ") 228 12.80+2.34 8.29~17.37 216 9.83+2.31 5.34~14.34
ABNEUT/(x10*pL ") 203 1.33+0.32 0.72~1.95 198 0.95+0.31 0.37~1.55
ABLYMP/(x10*uL " 229 10.74+2.05 6.94~14.60 206 8.01+1.78 4.51~11.50
ABMONO/(x10°-uL ) 202 0.32+0.10 0.13~0.52 216 0.26+0.10 0.05~0.46
ABBASO/(x10*puL ") 247 0.0340.02 0.00~0.07 236 0.02+0.01 0.00~0.05
ABEOS/(x10*pL ") 231 0.08+0.03 0.02~0.15 235 0.07+0.03 0.02~0.13
PLT/(x10°-puL ™" 221 1053+105 848~1 259 182 1 096+80 939~1 254
MPV/fL 211 8.6+0.6 7.5~98 225 8.6+0.7 7.2~10.0
ABRETIC/(x10°L™") 192 167.8+24.2 120.9~214.4 182 159.9+22.3 116.2~203.5
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Table 2 Serum biochemical parameters reference value range in SD rsts of 10 to 12 weeks old

_ T Mt
GRAA =R N — ™
n/ FH1E 95% Z i [ n/ 1 FH1E 95% Z % {E i
ALT/(U-L™) 226 29+4 21~37 222 25+4 17~33
AST/(U-L™) 217 8619 69~103 202 78+7 64~92
ALP/(U-L™") 181 135420 96~174 224 73£15 43~102
GGT/(U-L™H N/A N/A 0.0~2.3 N/A N/A 0.0~2.3
CK/(U-L™) 171 11719 80~153 189 8714 61~114
LDH/(U-L™ ") 189 142.2+38.8 66.1~218.3 189 104.7£22.4 61.0~148.2
TP/(g-'L™" 236 61.0+3.4 54.5~67.5 254 66.2+4.6 57.2~75.0
ALB/(g-L™") 235 444422 40.1~48.8 231 51.0£3.2 45.1~57.2
GLO/(g'L™") 234 16.7+£2.7 11.4~22.1 232 15.7+£2.6 10.5~20.5
A/G 175 2.53+0.28 1.99~3.09 212 3.18+0.53 2.15~4.21
TBIL/Cumol-L™") 141 0.38+0.18 0.00~0.73 221 0.82+0.34 0.00~1.49
BUN/(mmol-L™") 200 4.94+0.51 3.95~5.89 232 5.32+0.63 4.10~6.53
CRE/(umol-L™ " 250 2543 19~31 257 29+3 23~35
BUN/C 211 22.3442.32 17.99~26.79 244 21.36+£2.37 16.72~25.98
GLU/(mmol-L™") 188 6.14+0.62 4.96~7.35 221 5.87+0.51 4.89~6.85
TC/(mmol-L™") 225 1.63+0.27 1.13~2.16 245 1.76+0.33 1.11~2.41
TG/(mmol-L ") 217 0.37+0.12 0.14~0.61 252 0.24+0.07 0.10~0.38
Na/(mmol-L™") 249 149.1£2.9 143.4~153.9 171 149.1£1.0 147.0~151.1
K/Cmmol-L™" 200 6.70+0.54 5.65~7.76 215 6.61+0.38 5.89~7.33
Cl/Gmmol-L™ 241 102.8+1.7 99.6~106.1 233 103.5+1.4 100.8~106.2
Ca/(mmol-L™") 212 2.90+0.10 2.71~3.10 248 2.96+0.12 2.73~3.19
P/(mmol-L ") 242 3.5+0.4 2.7~4.4 230 3.1£0.3 2.6~3.6
N/A-GGT Kl 45 R 7E Hitachi 7080 £ 4643 WA (¥ 4G T BR L
N/A-Detection results of N/A-GGT were below detection limit of Hitachi 7080 biochemical analyzer
&3 10~12 i SD X RIEE RS EEEE
Table 3 Blood coagulation index reference value range in SD rats of 10 to 12 weeks old
e s — i —
n/ A V4 1H 95% S {H L n/ A F 2 f8 95% S fH i ]
APTT/s 200 17.4+2.0 13.5~21.3 211 15.442.2 11.2~19.7
PT/s 206 21.2+1.2 18.9~23.5 202 22.4+1.4 19.7~25.1
FIB/(g:'L™ " 59 2.025+0.211 1.675~2.336 54 1.760+0.178 1.451~2.102
4 g 77 A 100 mg/kg % T bE 22 9 R 9 75 2070 1 2
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Table 4 Reference values of haematological indicators in Beagle dogs at 7 to 9 months old
52 46 b s — e —
n/ 1 FHME 95% 2% At H n/ 1 FHIE 95% Z % {H i
RBC/(x10%uL™" 846 6.51+0.39 5.74~7.27 892 6.78+0.42 5.97~17.60
HCT/% 867 44.2+2.6 39.1~49.3 875 46.3+2.7 41.0~51.6
HGB/(g'L™") 931 147.9+11.1 126~170 903 154.9+10.5 137~176
MCV/AL 858 67.8+1.6 64.6~71.0 881 68.4+1.7 65.0~71.9
MCH/pg 910 22.7+0.7 21.3~24.1 897 22.8+0.7 21.4~24.2
MCHC/(g-L™") 926 334.7+8.3 318~351 899 335.4+7.8 320~351
WBC/(x10°*-uL ") 818 8.34+£1.19 6.01~10.67 824 8.30+1.23 5.89~10.71
ABNEUT/(x10*uL™" 796 4.54+0.82 2.94~6.15 814 4.60+0.85 2.94~6.27
ABLYMP/(x10>-uL™") 834 2.69+0.42 1.87~3.51 802 2.75+0.41 1.95~3.55
ABMONO/(x10°-uL™") 806 0.54+0.13 0.29~0.80 832 0.48+0.12 0.24~0.72
ABBASO/(x10*uL™" 947 0.03+0.02 0.00~0.07 916 0.04+0.02 0.00~0.07
ABEOS/(x10°-pL ™" 835 0.21+0.07 0.07~0.36 812 0.18+0.07 0.04~0.33
PLT/(x10*-pL ") 843 258+49 165~354 769 255441 174~336
MPV/AL 815 12.0£1.6 8.8~15.2 818 11.8+1.7 8.5~15.1
ABRETIC/(x10°-L™") 819 46.3£16.6 14.1~78.9 752 43.6+15.2 13.7~73.4
x5 T~IPMARBRMBENIERSEEEE
Table 5 Reference value range of serum biochemical indexes of Beagle dogs from 7 to 9 months old
. et _ e _
n/ A M 95% Z % i 1H] n/ A M 95% Z % (H G H

ALT/(U-L™D 888 27+5 17~37 873 28+5 18~38
AST/(U-L™) 897 3445 24~44 896 34+5 24~45
ALP/(U-L™) 811 104+19 66~142 826 100+20 61~139
GGT/(U-L™" 785 3.2+0.5 0.0~4.2 695 3.0+0.5 0.0~3.9
CK/(U-L™) 770 225451 124~326 783 216450 117~313
LDH/(U-L™ D 706 99.9+£25.4 50.8~149.6 628 98.2+21.1 56.9~139.4
TP/(g'L ™D 791 54.6+2.4 49.8~59.4 870 55.1£2.9 49.4~60.7
ALB/(g'L™") 851 31.9+1.8 28.4~354 846 33.1+1.9 29.4~36.8
GLO/(g'L'™D 831 22.9+1.9 19.2~26.5 873 21.9+1.8 18.3~25.6
A/G 833 1.35+0.13 1.10~1.61 848 1.49+0.14 1.21~1.77
TBIL/Cumol-L ™) 669 0.50+0.22 0.00~0.94 720 0.61+0.26 0.00~1.13
BUN/(mmol-L™") 859 3.93+0.61 2.74~5.12 831 4.08+0.59 2.91~5.24
CRE/Cumol-L™") 897 49+6 37~61 927 49+6 37~61
BUN/C 773 8.91+1.34 6.32~11.53 802 9.50£1.50 6.55~12.44
GLU/Cmmol-L™ " 826 5.47+0.29 4.89~6.04 781 5.38+0.29 4.82~5.94
TC/(mmol-L ") 841 4.05+0.50 3.08~5.03 780 3.88+0.44 3.02~4.74
TG/(mmol-L " 874 0.35+0.07 0.21~0.48 841 0.35+0.07 0.21~0.48
Na/(mmol-L ™" 835 147.6+1.2 145.3~149.9 884 148.3+1.4 145.5~151.1
K/(mmol-L™ 783 4.84+0.20 4.45~5.23 833 4.74+0.22 431~5.18
Cl/(mmol-L™") 913 110.8+1.8 107.3~114.3 873 111.0+1.6 107.9~114.2
Ca/(mmol-L™") 832 2.76+0.08 2.61~2091 857 2.77+0.08 2.61~2.93
P/Cmmol-L ™) 948 2.0+0.2 1.5~2.5 945 1.9+0.3 1.4~2.4
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Table 6 Reference value range of hemagglutination indicators in Beagle dogs from 7 to 9 months old

e T O
JillR=Z =2 7 — -
n/ A FHE 95% & {H YL /A T HME 95% 2 {H i
APTT/s 759 13.4%1.0 11.4~15.3 800 14.0£1.2 11.6~16.3
PT/s 934 7.3+0.2 7.0~7.7 909 7.4+0.2 7.0~7.8
FIB/(g'L ") 148 3.091+0.503 2.128~4.028 120 2.384+0.282 1.854~2.925
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