
 
 
 

Generation of Historical Control Data for the Hsd:Sprague Dawley®SD® rat for up to 104 
Weeks - Study C11963 
 
 
Protocol Summary 
 

I.  Purpose 
 
The purpose of this study was to generate historical control data for the Sprague Dawley® rat when 
administered daily by gavage for a period of 4, 13, 26, and 104 weeks.  For each time period an untreated 
control group was kept under the same conditions which were not administered by gavage.  The control group 
simulates the condition of animals in feeding studies, where the test substance is administered via the feed. 
 
 
 

II. Test System 
 
Rationale:   Recognized by international guidelines as a 

recommended test system 
 
Number of Animals:  Groups 1 to 6: 20 males and 20 females each 

Groups 7 and 8: 60 males and 60 females each 
 
Age at delivery:        Approximately 6 weeks 
 
Age at study start:       Approximately 11 weeks 
 
 
 

III. Treatment 
 
Method:  No treatment (Groups 1, 3, 5, and 7)  

Oral, by gavage (Groups 2, 4, 6, and 8) 
 
Rationale:  Administration by gavage is common and 

accepted route of exposure for studies of this 
type 

 
Frequency of Administration:      Daily, at approximately 24 hour intervals 
 
Dose Volume:       10 mL/kg body weight (Groups 2, 4, 6, and 8) 
 
Duration of Acclimatization Period:     At least 5 days 
 
Duration of Treatment Period:     At least 28 days (Groups 1 and 2)  

At least 13 weeks (Groups 3 and 4) 
At least 26 weeks (Groups 5 and 6)  
At least 104 weeks (Groups 7 and 8) 

      



 
 

IV.  Husbandry 

Conditions: Target range of temperature: 22 + 3oC, Relative 
humidity: 30-70%, Light cycle: 12 hours light/12 
hours dark 

 
Accommodations:   Makrolon type-4 with wire mesh tops, sterilized 

standard softwood bedding 
 
Diet:   Standard Kliba Nafag 3433 rodent maintenance 

diet ad libitum 
 
Water:         Ad libitum provided in water bottles 

 

V. Test Item 
 
Identification:      Water 
 
 

VI. Clinical Laboratory Investigations   

Blood samples were drawn from the retro-orbital plexus from all animals under light isoflurane anesthesia. The 
animals were fasted in metabolism cages for approximately 18 hours before blood sampling but allowed access 
to water ad libitum. The samples were collected early in the working day to reduce biological variation caused by 
circadian rhythms.  
 
Hematology 
 
Tri-potassium-EDTA was used as anticoagulant during blood collection for Complete Blood Cell Count. 
Sodium citrate, 3.2% (1 part anticoagulant to 9 parts blood) was used as anticoagulant during blood collection for 
coagulation. 
 
 

Parameter Unit Unit Instrumentation 

Erythrocyte count T/L  ADVIA 120 hematology system (Bayer) 

Hemoglobin mmol/L  Advia 120 

Hematocrit (relative) rel.1  Advia 120 

Mean corpuscular volume fL  Advia 120 

Red cell volume distribution width  rel.1  Advia 120 

Mean corpuscular hemoglobin fmol  Advia 120 

Mean corpuscular hemoglobin 
concentration 

mmol/L  Advia 120 

Hemoglobin concentration distribution 
width 

mmol/L  Advia 120 

 
Reticulocyte count  

relative 
rel.1 

absolute
G/L 

 
Advia 120 

Reticulocyte maturity index 
(low, medium, high fluorescence)  

rel.1 
rel.1 
rel.1 

 Advia 120 

    

Leukocyte count, total G/L  Advia 120 
    

Differential leukocyte count  relative absolute Advia 120 



Parameter Unit Unit Instrumentation 

Neutrophils  rel.1 G/L Advia 120 

Eosinophils (relative and absolute rel.1 G/L Advia 120 

Basophils  rel.1 G/L Advia 120 

Lymphocytes  rel.1 G/L Advia 120 

Monocytes  rel.1 G/L Advia 120 

Large unstained cells  rel.1 G/L Advia 120 

Platelet count G/L  Advia 120 

 
 

Parameter Method Instrumentation 

Prothrombin time 
(=Thromboplastin time) 

Clotting assay, thromboplastin from rabbit brain tissue, 
results as ratio of normal activity 

STA-compact 
analyzer (Roche 
Diagnostics) 

Activated partial  
thromboplastin  
time 

Clotting assay, cephalin from rabbit cerebral tissue, 
silica surface activator 

STA 

 
Clinical Biochemistry 
 
Lithium heparin was used as anticoagulant during blood collection. 
 

Parameter Method Instrumentation 

Glucose Hexokinase/G6P-DH Hitachi 917 
(Roche) 

Urea Urease/GLDH Hitachi 917 

Creatinine Enzymatic colorimetric test Hitachi 917 

Bilirubin, total Reaction with 2,5-Dichloro-phenyl-diazonium salt Hitachi 917 

Cholesterol, total Enzymatic, CHOD/PAP Hitachi 917 

Triglycerides Glycerol-Kinase 
GPO/PAP method 

Hitachi 917 

Phospholipids Phospholipase-Cholinoxidase-Peroxidase-reaction Hitachi 917 

Aspartate aminotransferase 
EC 2.6.1.11 

MDH/NADH coupled reaction Hitachi 917 

Alanine aminotransferase 
EC 2.6.1.2 

LDH/NADH coupled reaction Hitachi 917 

Lactate dehydrogenase EC 
1.1.1.27 

NADH/LDH coupled reaction using pyruvate as 
substrate 

Hitachi 917 

Glutamate dehydrogenase 
EC 1.4.1.3 

Standard method, optimized (DGKC) Hitachi 917 

Alkaline phosphatase  
EC 3.1.3.1 

p-Nitrophenyl-phosphate as substrate Hitachi 917 

Gamma-glutamyl 
transferase  
EC 2.3.2.2 

Substrate: L-gamma- 
glutamyl-3-carboxy- 
4-nitroanilide 

Hitachi 917 

Creatine kinase  
EC 2.7.3.2 

HK/ATP and  
G6P-DH/NADPH 
coupled reaction method 

Hitachi 917 

                                                            
1  Identification of enzymes with EC-Number (Enzyme Commission) according to Enzyme Nomenclature, 

Recommendations (1972) of the IUPAC and IUB, Elsevier Scient. Publ. Comp., Amsterdam, 1973 



Parameter Method Instrumentation 

Sodium Ion selective electrode Hitachi 917 

Potassium Ion selective electrode Hitachi 917 

Chloride Ion selective electrode Hitachi 917 

Calcium o-Cresolphthalein complexone method Hitachi 917 

Phosphorus Phosphomolybdate reaction Hitachi 917 

Protein, total Biuret reaction Hitachi 917 

Albumin Bromocresol green method Hitachi 917 

 
 
Good Laboratory Practice 
 
This study was performed in compliance with the Swiss Ordinance relating to Good Laboratory Practice adopted 
May 18th, 2005 [RS 813.112.1].  This Ordinance is based on the OECD Principles of Good Laboratory Practice, 
as revised in 1997 and adopted November 26th 1997 by decision of the OECD Council [C (97)186/Final]. 
 
 
Accreditation 
 
“RCC Ltd” is accredited as a test laboratory for the analysis in the fields of clinical chemistry, hematology, blood-
coagulation and urine diagnostics in accordance with the Standard ISO/IEC 17025 under accreditation number 
STS 085 by the Swiss Accreditation Service. 
 
 
Animal Welfare 
 
The study was performed in an AAALACi-accredited laboratory in accordance with the Swiss Animal Protection 
law. 



0

100

200

300

400

500

600

700

800

11 13 15 17 19 21 23 28 36 44 52 60 68 76 84 96 104 112

Males - Feed

Males - Gavage

Females - Feed

Females - Gavage

Hsd:Sprague Dawley®SD®

104 Week Growth Curve

Age (weeks)

Growth data to be used as guideline only.
Data can be subject to differences in maintenance of rats.

Growth chart includes mean ± 2 SD's representative of population distribution.

W
ei

g
h

t 
(g

ra
m

s)

Age at study start: Approximately 11 weeks
Maintained on Kliba Nafag 3433 
Study C11963



0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1
1

9
3

7
5

5
7

3
9

1
1

09
1

27
1

45
1

63
1

81
1

99
2

17
2

35
2

53
2

71
2

89
3

07
3

25
3

43
3

61
3

79
3

97
4

15
4

33
4

51
4

69
4

87
5

05
5

23
5

41
5

59
5

77
5

95
6

13
6

31
6

49
6

67
6

85
7

03
7

21

Males - Feed

Males - Gavage

Females - Feed

Females - Gavage

Hsd:Sprague Dawley®SD®

104 Week Survival

Study Days

S
u

rv
iv

al
 (

P
er

ce
n

t)

Age at study start: Approximately 11 weeks
Maintained on Kliba Nafag 3433 
Study C11963



0

5

10

15

20

25

30

6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 86 90 94 98 102 106

Male - Feed

Male - Gavage

Female  - Feed

Female - Gavage

Hsd:Sprague Dawley®SD®

Food Consumption

Age at study start: Approximately 11 weeks
Maintained on Kliba Nafag 3433 
Study C11963

Study weeks

F
o

o
d

 c
o

n
su

m
p

ti
o

n
 (

g
ra

m
s)



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Group 1 Males - Feed

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 20 n = 20 n = 19
Erythrocytes T/l 9.05 + 0.32 9.41 + 0.32  9.61 + 0.40 8.78 + 0.56 

Hemoglobin mmol/l 10.6 + 0.3 10.6 + 0.2 10.8 + 0.3 10.1 + 0.5

Hematocrit rel. 1 0.47 + 0.01 0.47 + 0.01 0.48 + 0.02 0.46 + 0.03

Mean Corpuscular Volume fl 52 + 1.4 49.6 + 1.0 50.3 + 0.8 53 + 1.6

Red Cell  Vol. Distr. Width rel. 1 0.111 + 0.003 0.123 + 0.002 0.124 + 0.003 0.134 + 1.15

Mean Corpuscular Hemoglobin fmol 1.17 + 0.03 1.12 + 0.03 1.12 + 0.03 1.15 + 0.04

Mean Corpuscular Hemoglobin Conc. mmol/l 22.43 + 0.16 22.60 + 0.22 22.35 + 0.31 21.66 + 0.27

Hemoglobin Conc. Distr. Width mmol/l 1.68 + 0.06 1.84 + 0.06  1.86 + 0.06 2.06 + 0.11

Reticulocyte (Rel)* rel. 1 0.021 + 0.003 0.019 + 0.002 0.021 + 0.002 0.028 + 0.01

Reticulocyte (Abs) G/l 193 + 27 174 + 14 197 + 22 247 + 40

Maturity Index  (L-Reti)* rel. 1 0.561 + 0.038 0.687 + 0.029 0.592 + 0.038 0.609 + 0.067

Maturity Index  (M-Reti)* rel. 1 0.349 + 0.016 0.268 + 0.022 0.331 + 0.025 0.331 + 0.037

Maturity Index (H-Reti)* rel. 1 0.088 + 0.029 0.043 + 0.014 0.074 + 0.018 0.079 + 0.03

Leukocytes, Total G/l 12.36 + 1.93 9.43 + 1.27 10.72 + 1.60 10.79 + 2.93

Neutrophils * rel. 1 0.142 + 0.057 0.241 + 0.068 0.234 + 0.091 0.314 + 0.073

Eosinophils * rel. 1 0.011 + 0.003 0.018 + 0.004 0.020 + 0.005 0.023 + 0.01

Basophils * rel. 1 0.007 + 0.001 0.006 + 0.002 0.007 + 0.002 0.003 + 0.00

Lymphocytes* rel. 1 0.794 + 0.057 0.695 + 0.070 0.689 + 0.092 0.603 + 0.08

Monocytes* rel. 1 0.029 + 0.006 0.028 + 0.007 0.038 + 0.006 0.52 + 0.01

Large Unstained Cells* rel. 1 0.013 + 0.005 0.007 + 0.002 0.009 + 0.002 0.005 + 0.001

Neutrophils G/l 1.91 + 0.76 2.22 + 0.79 2.63 + 1.31 3.39 + 1.77

Eosinophils G/l 0.13 + 0.04 0.16 + 0.03 0.22 + 0.06 0.24 + 0.07

Basophils G/l 0.08 + 0.02 0.06 + 0.02 0.08 + 0.03 0.03 + 0.01

Lymphocytes G/l 9.71 + 1.69 6.66 + 0.93 7.29 + 1.04 6.49 + 1.40 

Monocytes G/l 0.37 + 0.10 0.27 + 0.08 0.41 + 0.07 0.55 + 0.22

Large Unstained Cells G/l 0.16 + 0.05 0.06 + 0.02 0.10 + 0.02 0.06 + 0.02

Thrombocytes (Platelets) G/l 888 + 88 848 + 104 894 + 116 941 + 188

Prothrombin Time* rel. 1 0.87 + 0.05 0.89 + 0.07 0.84 + 0.11 0.87 + 0.08

Partial Thromboplastin Time * sec 27.5 + 1.7 26.1 + 1.3 25.5 + 2.4 20.9 + 2.4

Data represents average + one standard deviation

* Data represents median + one standard deviation

Complete Blood Count Units

Envigo + 8520 Allison Pointe Boulevard + Suite 400 + Indianapolis, IN 46250 + envigo.com 



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Group 2 Males - Gavage

28 days 13 weeks 26 weeks  104 weeks

n = 19 n = 20 n = 20 n = 21
Erythrocytes T/l 8.86 + 0.27 9.6 + 0.293 9.44 + 0.33 8.97 + 0.8

Hemoglobin mmol/l 10.4 + 0.2 10.5 + 0.3 10.7 + 0.3 10.1 + 0.73

Hematocrit rel. 1 0.46 + 0.01 0.47 + 0.01 0.47 + 0.02 0.47 + 0.03

Mean Corpuscular Volume fl 51.8 + 1.2 49.7 + 1.4 50.3 + 0.8 53 + 1.9

Red Cell  Vol. Distr. Width rel. 1 0.112 + 0.003 0.124 + 0.003 0.123 + 0.003 0.136 + 0.01

Mean Corpuscular Hemoglobin fmol 1.17 + 0.03 1.12 + 0.03 1.13 + 0.03 1.14 + 0.04

Mean Corpuscular Hemoglobin Conc. mmol/l 22.58 + 0.29 22.59 + 0.23 22.49 + 0.39 21.49 + 0.38

Hemoglobin Conc. Distr. Width mmol/l 1.74 + 0.07 1.81 + 0.06 1.84 + 0.06 2.04 + 0.13

Reticulocyte (Rel)* rel. 1 0.021 + 0.003 0.20 + 0.002 0.021 + 0.002 0.027 + 0.02

Reticulocyte (Abs) G/l 185 + 27 183 + 19 201 + 22 273 + 109

Maturity Index  (L-Reti)* rel. 1 0.560 + 0.034 0.644 + 0.038 0.605 + 0.030 0.610 + 0.06

Maturity Index  (M-Reti)* rel. 1 0.344 + 0.022 0.297 + 0.032 0.325 + 0.020 0.323 + 0.03

Maturity Index (H-Reti)* rel. 1 0.094 + 0.018 0.062 + 0.13 0.070 + 0.015 0.071 + 0.026

Leukocytes, Total G/l 11.54 + 1.28 8.45 + 1.48 9.14 + 1.15 9.46 + 3.15

Neutrophils * rel. 1 0.149 + 0.038 0.266 + 0.079 0.189 + 0.060 0.303 + 0.05

Eosinophils * rel. 1 0.012 + 0.006 0.020 + 0.004 0.020 + 0.004 0.023 + 0.01

Basophils * rel. 1 0.006 + 0.001 0.006 + 0.002 0.007 + 0.002 0.003 + 0.00

Lymphocytes* rel. 1 0.790 + 0.038 0.672 + 0.080 0.735 + 0.061 0.62 + 0.05

Monocytes* rel. 1 0.027 + 0.005 0.025 + 0.007 0.035 + 0.006 0.051 + 0.009

Large Unstained Cells* rel. 1 0.012 + 0.003 0.006 + 0.002 0.008 + 0.002 0.006 + 0.002

Neutrophils G/l 1.77 + 0.48 2.28 + 0.74 1.92 + 0.73 2.79 + 0.96 

Eosinophils G/l 0.15 + 0.08 0.17 + 0.04 0.18 + 0.04 0.22 + 0.09

Basophils G/l 0.07 + 0.02 0.05 + 0.02 0.07 + 0.02 0.03 + 0.02

Lymphocytes G/l 9.11 + 1.16 5.66 + 1.14 6.57 + 0.76 5.94 + 2.1

Monocytes G/l 0.31 + 0.07 0.23 + 0.09 0.32 + 0.07 0.50 + 0.25

Large Unstained Cells G/l 0.13 + 0.04 0.06 + 0.02 0.08 + 0.02 0.06 + 0.03

Thrombocytes (Platelets) G/l 887 + 102 798 + 109 886 + 97 886 + 145

Prothrombin Time* rel. 1 0.89 + 0.09** 0.94 + 0.06 0.86 + 0.09 0.90 + 0.08

Partial Thromboplastin Time * sec 27.7 + 1.9** 26.2 + 1.5 25.8 + 2.1 20.7 + 2.9

Data represents average + one standard deviation

* Data represents median + one standard deviation

** n = 20

Complete Blood Count Units

Envigo + 8520 Allison Pointe Boulevard + Suite 400 + Indianapolis, IN 46250 + envigo.com 



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Group 1 Females - Feed

28 days 13 weeks 26 weeks  104 weeks

n = 19 n = 20 n = 20 n = 29
Erythrocytes T/l 8.35 + 0.25  8.23 + 0.21 8.36 + 0.29 7.52 + 1.0

Hemoglobin mmol/l 9.9 + 0.3 9.9 + 0.2 10.0 + 0.3 9.14 + 1.2

Hematocrit rel. 1 0.43 + 0.01 0.43 + 0.01 0.44 + 0.01 0.43 + 0.05

Mean Corpuscular Volume fl 51.8 + 1.0 51.7 + 0.7 52.7 + 0.9 57 + 2.8 

Red Cell  Vol. Distr. Width rel. 1 0.108 + 0.003 0.115 + 0.003 0.113 + 0.003 0.128 + 0.02

Mean Corpuscular Hemoglobin fmol 1.19 + 0.03 1.21 + 0.03 1.20 + 0.02 1.22 + 0.05

Mean Corpuscular Hemoglobin Conc. mmol/l 22.88 + 0.26 23.36 + 0.29 22.67 + 0.27 21.31 + 0.87

Hemoglobin Conc. Distr. Width mmol/l 1.64 + 0.08 1.70 + 0.07 1.65 + 0.05 1.71 + 0.13

Reticulocyte (Rel)* rel. 1 0.021 + 0.004 0.022 + 0.005 0.020 + 0.006 0.023 + 0.03

Reticulocyte (Abs) G/l 188 + 33 177 + 38 182 + 47 207 + 125

Maturity Index  (L-Reti)* rel. 1 0.535 + .055 0.671 + 0.071 0.593 + 0.052 0.984 + 0.05

Maturity Index  (M-Reti)* rel. 1 0.349 + 0.022 0.293 + 0.052 0.338 + 0.033 0.016 + 0.05

Maturity Index (H-Reti)* rel. 1 0.121 + 0.039 0.044 + 0.022 0.070 + 0.025 0.00 + 0.00

Leukocytes, Total G/l 8.22 + 1.74 5.76 + 1.45 5.92 + 1.45 5.42 + 1.6

Neutrophils * rel. 1 0.133 + 0.024 0.160 + 0.045 0.144 + 0.029 0.326 + 0.10

Eosinophils * rel. 1 0.014 + 0.003 0.023 + 0.008 0.032 + 0.009 0.024 + 0.01 

Basophils * rel. 1 0.005 + 0.001 0.008 + 0.002 0.008 + 0.002 0.004 + 0.00

Lymphocytes* rel. 1 0.810 + 0.027 0.785 + 0.048 0.773 + 0.032 0.589 + 0.10

Monocytes* rel. 1 0.023 + 0.005 0.020 + 0.004 0.031 + 0.007 0.041 + 0.01

Large Unstained Cells* rel. 1 0.012 + 0.004 0.005 + 0.002 0.008 + 0.002 0.008 + 0.01

Neutrophils G/l 1.1 + 0.35 0.85 + 0.26 0.89 + 0.35 1.86 + 0.89 

Eosinophils G/l 0.12 + 0.04 0.13 + 0.05 0.19 + 0.06 0.13 + 0.05

Basophils G/l 0.04 + 0.02 0.04 + 0.02 0.05 + 0.01 0.02 + 0.01

Lymphocytes G/l 6.64 + 1.36 4.58 + 1.33 4.55 + 1.05 3.14 + 0.97

Monocytes G/l 0.20 + 0.05 0.12 + 0.04 0.19 + 0.06 0.24 + 0.10

Large Unstained Cells G/l 0.11 + 0.04 0.03 + 0.01 0.05 + 0.02 0.05 + 0.02

Thrombocytes (Platelets) G/l 998 + 87 837 + 80 852 + 75 894 + 258

Prothrombin Time* rel. 1 0.85 + 0.05** 0.85 + 0.07 0.84 + 0.09 0.87 + 0.10

Partial Thromboplastin Time * sec 25.8 + 2.0** 27.2 + 1.9 29.5 + 3.3 26.2 + 3.4

Data represents average + one standard deviation

* Data represents median + one standard deviation

** n = 20

Complete Blood Count Units

Envigo + 8520 Allison Pointe Boulevard + Suite 400 + Indianapolis, IN 46250 + envigo.com 



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Group 2 Females - Gavage

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 19 n = 18 n = 28
Erythrocytes T/l 8.32 + 0.27 8.16 + 0.24 8.21 + 0.27 7.92 + 0.78

Hemoglobin mmol/l 10.0 + 0.2 9.8 + 0.3 9.8 + 0.3 9.4 + 0.81

Hematocrit rel. 1 0.44 + 0.01 0.43 + 0.01 0.43 + 0.01 0.45 + 0.03

Mean Corpuscular Volume fl 52.4 + 0.9 52.2 + 1.3 52.2 + 1.2 57 + 3.0

Red Cell  Vol. Distr. Width rel. 1 0.109 + 0.003 0.116 + 0.004 0.112 + 0.002 0.124 + 0.01

Mean Corpuscular Hemoglobin fmol 1.20 + 0.02 1.20 + 0.03 1.19 + 0.03 1.19 + 0.05

Mean Corpuscular Hemoglobin Conc. mmol/l 22.87 + 0.19 23.05 + 0.19 22.78 + 0.24 21.06 + 0.45

Hemoglobin Conc. Distr. Width mmol/l 1.67 + 0.07 1.67 + 0.06 1.64 + 0.06 1.71 + 0.18

Reticulocyte (Rel)* rel. 1 0.021 + 0.005 0.025 + 0.004 0.022 + 0.003 0.02 + 0.01

Reticulocyte (Abs) G/l 186 + 36 208 + 34 187 + 26 181 + 73

Maturity Index  (L-Reti)* rel. 1 0.524 + 0.060 0.635 + 0.050 0.593 + 0.044 0.980 + 0.02

Maturity Index  (M-Reti)* rel. 1 0.347 + 0.027 0.317 + 0.027 0.336 + 0.029 0.019 + 0.02

Maturity Index (H-Reti)* rel. 1 0.133 + 0.037 0.051 + 0.025 0.066 + 0.024 0.00 + 0.00

Leukocytes, Total G/l 8.09 + 1.74 4.76 + 1.14 5.42 + 1.24 5.44 + 1.9

Neutrophils * rel. 1 0.116 + 0.026 0.127 + 0.036 0.161 + 0.036 0.351 + 0.09

Eosinophils * rel. 1 0.016 + 0.005 0.023 + 0.007 0.024 + 0.006 0.024 + 0.01

Basophils * rel. 1 0.005 + 0.001 0.007 + 0.003 0.008 + 0.002 0.005 + 0.001

Lymphocytes* rel. 1 0.823 + 0.027 0.821 + 0.039 0.764 + 0.037 0.576 + 0.10

Monocytes* rel. 1 0.026 + 0.005 0.020 + 0.007 0.027 + 0.007 0.043 + 0.01 

Large Unstained Cells* rel. 1 0.013 + 0.003 0.005 + 0.002 0.008 + 0.002 0.008 + 0.004

Neutrophils G/l 0.95 + 0.25 0.65 + 0.27 0.93 + 0.38 2.04 + 1.32

Eosinophils G/l 0.13 + 0.05 0.11 + 0.04 0.14 + 0.04 0.13 + 0.05

Basophils G/l 0.04 + 0.02 0.03 + 0.02 0.04 + 0.01 0.02 + 0.01

Lymphocytes G/l 6.65 + 1.48 3.84 + 0.91 4.11 + 0.88 2.95 + 0.63

Monocytes G/l 0.21 + 0.08 0.11 + 0.04 0.15 + 0.06 0.24 + 0.14

Large Unstained Cells G/l 0.10 + 0.04 0.03 + 0.01 0.05 + 0.01 0.05 + 0.04

Thrombocytes (Platelets) G/l 1022 + 96 865 + 96 916 + 100 885 + 201

Prothrombin Time* rel. 1 0.88 + 0.05 0.89 + 0.07 0.86 + 0.06** 0.94 + 0.12

Partial Thromboplastin Time * sec 25.5 + 2.0 27.2 + 2.1 28.9 + 4.7** 26.2 + 2.9

Data represents average + one standard deviation

* Data represents median + one standard deviation

** n = 19

Complete Blood Count Units

Envigo + 8520 Allison Pointe Boulevard + Suite 400 + Indianapolis, IN 46250 + envigo.com 



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Complete Blood Count Reference Ranges

Group 1 Males - Feed Units 28 days 13 weeks 26 weeks  104 weeks

Erythrocytes T/l 8.41 - 9.51 8.8 - 10.25 8.97 - 10.75 7.32 - 9.79
Hemoglobin mmol/l 10.0 - 11.0 10.1 - 11.1 10.3 - 11.7 8.7 - 10.7
Hematocrit rel. 1 0.45 - 0.50 0.44 - 0.50 0.45 - 0.53 0.41 - 0.50
Mean Corpuscular Volume fl 50.2 - 56.7 47.6 - 51.9 49.2 - 51.8 50.7 - 56.6 
Red Cell  Vol. Distr. Width rel. 1 0.105 - 0.116 0.119 - 0.128 0.121 - 0.130 0.124 - 0.145
Mean Corpuscular Hemoglobin fmol 1.13 - 1.25 1.06 - 1.17 1.08 - 1.17 1.05 - 1.25
Mean Corpuscular Hemoglobin Conc. mmol/l 22.09 - 22.8 22.15 - 23.02 21.87 - 23.28 20.63 - 22.44
Hemoglobin Conc. Distr. Width mmol/l 1.57 - 1.80 1.72 - 1.96 1.72 - 1.97 1.89 - 2.32
Reticulocyte (Rel) rel. 1 0.018 - 0.033 0.016 - 0.002 0.017 - 0.025 0.02 - 0.042
Reticulocyte (Abs) G/l 165 - 287 149 -  205 158 - 234 171 - 321
Maturity Index  (L-Reti) rel. 1 0.439 - 0.601 0.630 - 0.727 0.524 - 0.657 0.476 - 0.754
Maturity Index  (M-Reti) rel. 1 0.318 - 0.383 0.222 - 0.307 0.277 - 0.367 0.209 - 0.386
Maturity Index (H-Reti) rel. 1 0.062 - 0.196 0.016 - 0.78 0.054 - 0.114 0.037 - 0.142 
Leukocytes, Total G/l 9.52 - 16.11 6.61 - 11.25 8.19 - 14.05 5.53 - 19.2
Neutrophils rel. 1 0.079 - 0.273 0.116 - 0.340 0.123 - 0.457 0.196 - 0.523
Eosinophils rel. 1 0.006 - 0.019 0.011 - 0.023 0.016 - 0.038 0.009 - 0.035
Basophils rel. 1 0.005 - 0.008 0.003 - 0.010 0.005 - 0.011 0.001 - 0.005
Lymphocytes rel. 1 0.665 - 0.860 0.599 - 0.841 0.468 - 0.808 0.403 - 0.723
Monocytes rel. 1 0.020 - 0.046 0.015 - 0.045 0.0.31 -0.058 0.024 - 0.063
Large Unstained Cells rel. 1 0.007 - 0.025 0.003 - 0.009 0.004 - 0.013 0.003 - 0.008
Neutrophils G/l 0.83 - 3.61 1.03 - 3.61 1.09 - 6.42 1.31 - 9.74
Eosinophils G/l 0.07 - 0.21 0.12 - 0.24 0.15 - 0.36 0.14 - 0.42
Basophils G/l 0.06 - 0.13 0.02 - 0.11 0.05 - 0.15 0.01 - 0.06
Lymphocytes G/l 6.75 - 13.66 4.23 - 8.14 5.74 - 9.40 3.81 - 8.37 
Monocytes G/l 0.22 - 0.64 0.13 - 0.44 0.30 - 0.55 0.13 - 1.2
Large Unstained Cells G/l 0.09 - 0.26 0.03- 0.09 0.05 - 0.13 0.02 - 0.13
Thrombocytes (Platelets) G/l 702 - 1032 619 - 983 664 - 1083 708 - 1416
Prothrombin Time rel. 1 0.76 - 0.96 0.73 - 0.95 0.68 - 1.13 0.75 - 1.08
Partial Thromboplastin Time sec 23.5 - 30.5 24.6 - 29.7 21.7 - 29.9 16.1 - 24.6

Group 2 Males - Gavage Units 28 days 13 weeks 26 weeks  104 weeks

Erythrocytes T/l 8.35 - 9.30 8.9 - 9.92 8.77 - 10.23 6.52 - 10.13 
Hemoglobin mmol/l 10.0 - 10.7 9.9 - 11.0 10.2 - 11.4 7.7 - 11.0
Hematocrit rel. 1 0.43 - 0.48 0.44 - 0.49 0.45 - 0.51 0.38 -0.52
Mean Corpuscular Volume fl 59.7 - 54 47.1 - 52.1 49.0 - 52.2 50.6 - 58.2
Red Cell  Vol. Distr. Width rel. 1 0.107 - 0.117 0.118 - 0.130 0.117 - 0.130 0.123 - 0.16
Mean Corpuscular Hemoglobin fmol 1.12 - 1.22 1.06 - 1.18 1.10 - 1.21 1.08 - 1.20
Mean Corpuscular Hemoglobin Conc. mmol/l 22.05 - 23.44 22.15 - 23.08 22.01 - 23.72 20.4 - 22.41
Hemoglobin Conc. Distr. Width mmol/l 1.63 - 1.84 1.73 - 1.98 1.73 - 1.95 1.75 - 2.33
Reticulocyte (Rel) rel. 1 0.017 - 0.028 0.014 - 0.025 0.016 - 0.026 0.019 - 0.108
Reticulocyte (Abs) G/l 149 - 241 135 - 228 154 - 252 166-702
Maturity Index  (L-Reti) rel. 1 0.504 - 0.642 0.592 - 0.717 0.559 - 0.664 0.188 - 0.767
Maturity Index  (M-Reti) rel. 1 0.293 - 0.385 0.239 - 0.336 0.283 - 0.352 0.206 - 0.394
Maturity Index (H-Reti) rel. 1 0.065 - 0.140 0.038 - 0.089 0.053 - 0.106 0.021 - 0.146
Leukocytes, Total G/l 9.58 - 14.89 5.72 - 11.17 7.46 - 11.21 3.41 - 14.04
Neutrophils rel. 1 0.097 - 0.228 0.154 - 0.475 0.118 - 0.326 0.196 - 0.382
Eosinophils rel. 1 0.009 - 0.037 0.013 - 0.027 0.014 - 0.026 0.013 - 0.035
Basophils rel. 1 0.004 - 0.008 0.004 - 0.010 0.004 - 0.011 0.001 - 0.005
Lymphocytes rel. 1 0.712 - 0.846 0.468 - 0.797 0.584 - 0.822 0.531 - 0.736
Monocytes rel. 1 00.019 - 0.038 0.019 - 0.044 0.024 - 0.050 0.027 - 0.075
Large Unstained Cells rel. 1 0.007 - 0.018 0.004 - 0.010 0.003 - 0.013 0.002 - 0.011
Neutrophils G/l 1.13 - 3.08 1.01 - 3.52 0.99 - 3.46 1.22 - 4.20
Eosinophils G/l 0.09 - 0.48 0.10 - 0.29 0.14 - 0.24 0.07 - 0.41
Basophils G/l 0.04 - 0.10 0.03 - 0.12 0.03 - 0.10 0.01 - 0.06
Lymphocytes G/l 7.44 - 12.44 3.47 - 8.15 5.11 - 8.37 1.81 - 10.01
Monocytes G/l 0.20 - 0.42 0.11 - 0.49 0.20 - 0.44 0.17 - 0.88
Large Unstained Cells G/l 0.07 - 0.19 0.03 - 0.11 0.03 - 0.11 0.02 - 0.14
Thrombocytes (Platelets) G/l 714 - 1156 666 - 1013 725 - 1143 615 - 1270
Prothrombin Time rel. 1 0.74 - 1.16 0.76 - 1.09 0.75 - 1.09 0.70 - 1.04
Partial Thromboplastin Time sec 23.6 - 32.5 23.0 - 27.9 23.1 - 29.9 13.6 - 24.3



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Complete Blood Count Reference Ranges

Group 1 Females - Feed Units 28 days 13 weeks 26 weeks  104 weeks

Erythrocytes T/l 8.00 - 8.93 7.83 - 8.58 7.92 - 9.13 4.91 - 9.65 
Hemoglobin mmol/l 9.3 - 10.4 9.5 - 10.5 9.6 - 10.7 6.2 - 11.9
Hematocrit rel. 1 0.42 - 0.45 0.41 - 0.45 0.43 - 0.48 0.32 - 0.55
Mean Corpuscular Volume fl 50.1 - 53.4 50.3 - 53.3  50.6 - 54.5 52.6 - 67.3
Red Cell  Vol. Distr. Width rel. 1 0.103 - 0.113 0.109 - 0.122 0.106 - 0.120 0.118 - 0.186
Mean Corpuscular Hemoglobin fmol 1.11 - 1.24 1.17 - 1.28 1.15 - 1.25 1.15 - 1.38
Mean Corpuscular Hemoglobin Conc. mmol/l 22.18 - 23.5 22.92 - 23.94 22.27 - 23.07 18.72 - 23.7
Hemoglobin Conc. Distr. Width mmol/l 1.52 - 1.89 1.60 - 1.82 1.55 - 1.74 1.50 - 2.11
Reticulocyte (Rel) rel. 1 0.017 - 0.032 0.014 - 0.033 0.010 - 0.033 0.009 - 0.11
Reticulocyte (Abs) G/l 150 - 261 115 - 263 86 - 273 77 - 552
Maturity Index  (L-Reti) rel. 1 0.446 - 0.645 0.545 - 0.766 0.520  -0.706 0.728 - 0.998
Maturity Index  (M-Reti) rel. 1 0.293 - 0.376 0.195 - 0.375 0.262 - 0.370 0.002 - 0.267
Maturity Index (H-Reti) rel. 1 0.062 - 0.204 0.018 - 0.093 0.031 - 0.129 0 - 0.006
Leukocytes, Total G/l 5.49 - 13.63 3.02 - 8.38 3.23 - 9.60 2.56 - 10.16
Neutrophils rel. 1 0.086 - 0.166 0.079 - 0.207 0.094 - 0.203 0.165 - 0.569
Eosinophils rel. 1 0.010 - 0.021 0.013 - 0.045 0.018 - 0.047 0.01 - 0.055
Basophils rel. 1 0.003 - 0.007 0.003 - 0.012 0.006 - 0.012 0.002 - 0.02
Lymphocytes rel. 1 0.771 - 0.856 0.662 - 0.876 0.710 - 0.831 0.334 - 0.730
Monocytes rel. 1 0.017 - 0.034 0.012 - 0.030 0.022 - 0.045 0.026 - 0.069
Large Unstained Cells rel. 1 0.008 - 0.021 0.003 - 0.009 0.005 - 0.014 0.004 - 0.032
Neutrophils G/l 0.67 - 2.23 0.57 - 1.48 0.42 - 1.89 0.42 - 4.27
Eosinophils G/l 0.07 - 0.26 0.08 - 0.23 0.08 - 0.29 0.03 - 0.23
Basophils G/l 0.02 - 0.09 0.02 - 0.08 0.03 - 0.08 0.01 - 0.05
Lymphocytes G/l 4.5 - 10.6 2.25 - 7.34 2.60 - 7.01 1.87 - 5.98
Monocytes G/l 0.10 - 0.30 0.05 - 0.19 0.08 - 0.31 0.11 - 0.48
Large Unstained Cells G/l 0.06 - 0.18 0.01 - 0.06 0.02 - 0.08 0.02 - 0.12
Thrombocytes (Platelets) G/l 806 - 1157 681 - 1003 673 - 1002 398 - 1739
Prothrombin Time rel. 1 0.72 - 0.94 0.69 - 0.95 0.66 - 1.04 0.71 - 1.06
Partial Thromboplastin Time sec 21.8 - 28.6 23.3 - 31.7 25.0 - 36.7 20 - 32.4

Group 2 Females - Gavage Units 28 days 13 weeks 26 weeks  104 weeks

Erythrocytes T/l 7.9 - 8.79 7.36 - 8.49 7.61 - 8.81 5.03 - 8.93
Hemoglobin mmol/l 9.4 - 10.4 9.3 - 10.2 9.3 - 10.2 6.8 - 10.6
Hematocrit rel. 1 0.41 - 0.46 0.40 - 0.44 0.40 - 0.45 0.34 - 0.48
Mean Corpuscular Volume fl 50.3 - 23.5 49.5 - 54.5 49.5 - 54.1 51 - 68.4
Red Cell  Vol. Distr. Width rel. 1 0.104 - 0.115 0.111 - 0.127 0.108 - 0.115 0.115 - 0.146
Mean Corpuscular Hemoglobin fmol 1.16 - 1.23 1.13 - 1.27 1.14 - 1.24 1.06 - 1.36
Mean Corpuscular Hemoglobin Conc. mmol/l 22.54 - 23.15 22.75 - 23.36 22.17 - 23.15 19.89 - 22.2
Hemoglobin Conc. Distr. Width mmol/l 1.54 - 1.78 1.57 - 1.77 1.53 - 1.74 1.38 - 2.26
Reticulocyte (Rel) rel. 1 0.015 - 0.034 0.017 - 0.034 0.018 - 0.028 0.011 - 0.089
Reticulocyte (Abs) G/l 128 - 273 143 - 278 141 - 230 89 - 447
Maturity Index  (L-Reti) rel. 1 0.431 - 0.630 0.531 - 0.675 0.517 - 0.687 0.889 - 0.997
Maturity Index  (M-Reti) rel. 1 0.288 - 0.391 0.287 - 0.366 0.254 - 0.368 0.003 - 0.11
Maturity Index (H-Reti) rel. 1 0.071 - 0.188 0.037 - 0.110 0.046 - 0.133 0 - 0.002
Leukocytes, Total G/l 4.85 - 12.78 3.16 - 7.12 3.97 - 9.05 3.28 - 11.24
Neutrophils rel. 1 0.065 - 0.168 0.079 - 0.207 0.115 - 0.263 0.165 - 0.573 
Eosinophils rel. 1 0.009 - 0.029 0.012 - 0.038 0.016 - 0.039 0.009 - 0.048
Basophils rel. 1 0.003 - 0.007 0.004 - 0.015 0.005 - 0.010 0.001 - 0.008
Lymphocytes rel. 1 0.774 - 0.886 0.734 - 0.871 0.672 - 0.824 0.337 - 0.777
Monocytes rel. 1 0.019 - 0.037 0.015 - 0.042 0.014 - 0.038 0.024 - 0.067
Large Unstained Cells rel. 1 0.008 - 0.020 0.003 - 0.009 0.006 - 0.014 0.003 - 0.022
Neutrophils G/l 0.54 - 1.48 0.28 - 1.34 0.54 - 2.38 0.74 - 6.17
Eosinophils G/l 0.07 - 0.24 0.05 - 0.20 0.08 - 0.21 0.07 - 0.38
Basophils G/l 0.02 - 0.08 0.01 - 0.07 0.02 - 0.06 0 - 0.06
Lymphocytes G/l 4.04 - 10.53 2.48 - 5.67 2.84 - 6.08 1.82 - 4.31
Monocytes G/l 0.08 - 0.42 0.05 - 0.20 0.07 - 0.26 0.09 - 0.76
Large Unstained Cells G/l 0.06 - 0.23 0.01 - 0.05 0.03 - 0.07 0.02 - 0.24
Thrombocytes (Platelets) G/l 807 - 1224 713 - 1031 792 - 1179 599 - 1523
Prothrombin Time rel. 1 0.79 - 1.02 0.71 - 1.05 0.75 - 0.97 0.73 - 1.15
Partial Thromboplastin Time sec 21.4 - 28.2 23.0 - 30.8 23.1 - 41.3 22.3 - 33.2



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Group 1 Males - Feed

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 20 n = 20 n = 19
Glucose mmol/l 4.86 + 0.39 6.48 + 0.61 5.65 + 0.95 6.09 + 1.31

Urea mmol/l 6.47 + 0.64 6.29 + 0.60 6.65 + 1.27 6.88 + 2.70

Creatinine µmol/l 26.7 + 2.50 29.2 + 2.50 32.1 + 4.20 43.9 + 18.7

Total Bilirubin µmol/l 1.5 + 0.28 1.74 + 1.50 2.17 + 1.13 1.87 + 0.45

Cholesterol mmol/l 2.61 + 0.27 2.70 + 0.31 2.79 + 0.43 7.40 + 1.56

Triglycerides mmol/l 0.36 + 0.10 0.45 + 0.17 0.84 + 0.36 1.21 + 0.66

Phospholipids mmol/l 1.74 + 0.13 1.84 + 0.27 1.46 + 0.16 3.91 + 0.65

ASAT U/l 89.5 + 12.0 74.5 + 7.60 85.1 + 51.7 66.2 + 16.0

ALAT U/l 40.6 + 7.0 40.2 + 5.00 70.7 + 114.4 36.9 + 12.5

LDH U/l 197.3 + 47.1 136.1 + 37.8 194.9 + 83.9 156.1 + 52.1

GLDH U/l 2.5 + 1.8* 3.4 + 1.3** 2.7 + 1.0† 9.7 + 13.4

ALP U/l 100.9 + 9.70 62.6 + 8.90 126.5 + 309.8 52.0 + 15.9

GGT U/l 0 0 0.12 + 0.5 0.30 + 1.4

Creatine Kinase U/l 211.5 + 130.3 148.8 + 70.7 149.4 + 94.6 136.8 + 75.3

Sodium mmol/l 144.8 + 0.80 143.5 + 1.10 143.1 + 1.10 147.1 + 1.40

Potassium mmol/l 3.73 + 0.18 4.04 + 0.23 4.07 + 0.32 3.76 + 0.22

Chloride mmol/l 100.1 + 1.00 103.2 + 1.00 101.9 + 1.10 104.6 + 1.62

Calcium mmol/l 2.65 + 0.06 2.67 + 0.05 2.67 + 0.05 2.75 + 0.07

Phosphorus mmol/l 2.31 + 0.15 1.87 + 0.11 1.69 + 0.14 1.41 + 0.14

Protein g/l 71.16 + 1.67 71.61 + 2.24 71.85 + 2.41 72.61 + 2.77

Albumin g/l 42.24 + 0.74 40.43 + 1.08 40.11 + 1.64 34.01 + 2.97

Data represents average + one standard deviation

*    n = 8
**   n = 14
†    n = 12

Serum Chemistry Units

Envigo + 8520 Allison Pointe Boulevard + Suite 400 + Indianapolis, IN 46250 + envigo.com 



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Group 2 Males - Gavage

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 20 n = 20  n = 21
Glucose mmol/l 5.51 + 0.62 5.16 + 0.50 6.08 + 0.87 5.88 + 1.12

Urea mmol/l 7.00 + 0.79 6.42 + 0.52 6.20 + 0.57 7.68 + 5.53

Creatinine µmol/l 27.0 + 3.00 31.1 + 2.20 29.7 + 2.70 45.7 + 25.7

Total Bilirubin µmol/l 1.15 + 0.34 1.71 + 0.41 1.96 + 0.26 1.87 + 0.34

Cholesterol mmol/l 2.57 + 0.28 2.71 + 0.30 2.76 + 0.48 7.18 + 1.45

Triglycerides mmol/l 0.28 + 0.06 0.38 + 0.12 0.62 + 0.26 1.10 + 0.50

Phospholipids mmol/l 1.64 + 0.13 1.85 + 0.27 1.46 + 0.21 3.88 + 0.59

ASAT U/l 87.7 + 11.1 75.8 + 6.90 72.6 + 12.4 56.8 + 13.4

ALAT U/l 38.3 + 3.70 39.2 + 5.20 46.8 + 6.60 33.1 + 6.30

LDH U/l 171.3 + 42.2 158.2 + 35.9 138.0 + 51.0 113.8 + 24.5

GLDH U/l 2.7 + 1.7* 3.6 + 0.9* 3.0 + 1.0** 6.98 + 5.13

ALP U/l 97.7 + 14.8 68.9 + 8.90 60.8 + 11.4 50.6 + 11.9

GGT U/l 0 0 0 0.10 + 0.48

Creatine Kinase U/l 195.5 + 94.1 141.6 + 39.1 117.0 + 27.7 93.3 + 25.0

Sodium mmol/l 146.1 + 1.00 146.0 + 1.20 144.1 + 0.90 147.6 + 1.43

Potassium mmol/l 3.74 + 0.19 4.13 + 0.17 4.1 + 0.19 3.74 + 0.32

Chloride mmol/l 101.7 + 1.00 104.8 + 1.20 103.3 + 0.80 104.8 + 1.40

Calcium mmol/l 2.61 + 0.05 2.68 + 0.06 2.67 + 0.05 2.66 + 0.51

Phosphorus mmol/l 2.27 + 0.12 1.78 + 0.08 1.73 + 0.10 1.52 + 0.29

Protein g/l 68.88 + 1.63 73.04 + 2.24 70.85 + 2.03 73.0 + 2.50

Albumin g/l 41.34 + 0.81 41.06 + 0.79 40.24 + 1.15 34.7 + 3.11

Data represents average + one standard deviation

*      n = 14
**     n = 13

Serum Chemistry Units

Envigo + 8520 Allison Pointe Boulevard + Suite 400 + Indianapolis, IN 46250 + envigo.com 



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Group 1 Females - Feed

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 20 n = 20  n = 29
Glucose mmol/l 5.18 + 0.40 6.04 + 0.60 6.12 + 0.74 6.02 + 1.48

Urea mmol/l 6.47 + 0.62 7.02 + 0.75 7.42 + 1.06 5.98 + 2.8

Creatinine µmol/l 32.9 + 3.30 40.7 + 3.90 41.4 + 4.00 29.6 + 4.9

Total Bilirubin µmol/l 1.56 + 0.49 2.44 + 0.47 3.33 + 0.92 6.99 + 6.14

Cholesterol mmol/l 2.53 + 0.44 2.80 + 0.50 2.99 + 0.56 4.56 + 1.18

Triglycerides mmol/l 0.22 + 0.06 0.28 + 0.05 0.33 + 0.09 0.90 + 0.97

Phospholipids mmol/l 1.81 + 0.31 2.19 + 0.31 1.84 + 0.32 3.33 + 0.67

ASAT U/l 88.0 + 7.80 79.4 + 8.00 75.1 + 12.1 74.1 + 25.4

ALAT U/l 31.7 + 4.50 30.8 + 8.40 32.6 + 6.70 31.4 + 7.11

LDH U/l 227.9 + 51.1 121.5 + 35.8 167.0 + 60.0 155.6 + 76.9

GLDH U/l 2.3 + 0.80* 2.8 + 1.4 3.3 + 4.3 10.4 + 14.0

ALP U/l 78.2 + 10.9 50.4 + 14.1 39.3 + 9.60 25.8 + 9.63

GGT U/l 0 0 0 0

Creatine Kinase U/l 186.2 + 54.2 128.2 + 38.3 144.6 + 101.7 102.1 + 35.7

Sodium mmol/l 145.8 + 0.90 147.0 + 1.60 143.8 + 1.20 143.5 + 1.43

Potassium mmol/l 3.56 + 0.14 3.75 + 0.19 3.75 + 0.20 3.63 + 0.34

Chloride mmol/l 102.7 + 1.10 108.6 + 1.4 105.1 + 1.40 103.0 + 1.60

Calcium mmol/l 2.63 + 0.04 2.65 + 0.06 2.69 + 0.05 2.68 + 0.08

Phosphorus mmol/l 2.09 + 0.12 1.66 + 0.14 1.51 + 0.19 1.30 + 0.21

Protein g/l 68.45 + 1.49 70.24 + 2.48 72.02 + 2.45 73.5 + 3.81

Albumin g/l 43.68 + 1.44 44.81 + 2.40 47.04 + 1.89 45.2 + 3.76

Data represents average + one standard deviation

*      n = 12

Serum Chemistry Units

Envigo + 8520 Allison Pointe Boulevard + Suite 400 + Indianapolis, IN 46250 + envigo.com 



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Group 2 Females - Gavage

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 19 n = 19  n = 28
Glucose mmol/l 5.3 + 0.33 5.8 + 0.63 6.98 + 0.74 6.47 + 1.63

Urea mmol/l 6.69 + 0.76◊ 7.22 + 0.72 7.59 + 0.98 5.91 + 1.55

Creatinine µmol/l 32.1 + 3.50 39.8 + 3.30 41.0 + 3.80 31.5 + 6.70

Total Bilirubin µmol/l 1.39 + 0.20◊ 2.93 + 0.58* 2.66 + 0.57 14.2 + 1.54

Cholesterol mmol/l 2.59 + 0.36 3.08 + 0.43 3.09 + 0.52 5.04 + 1.52

Triglycerides mmol/l 0.25 + 0.08 0.29 + 0.04 0.29 + 0.05 0.86 + 0.56

Phospholipids mmol/l 1.86 + 0.27* 2.52 + 0.33* 1.91 + 0.31 3.68 + 0.90

ASAT U/l 84.9 + 6.10◊ 78.4 + 8.10 75.6 + 14.6 70.9 + 25.2

ALAT U/l 29.6 + 3.70 30.1 + 4.0 35.2 + 4.80 34.1 + 16.1

LDH U/l 189.3 + 56.5 180.3 + 46.2 138.1 + 34.4 160.4 + 83.5

GLDH U/l 1.7 + 0.7‡ 2.4 + 1.2** 3.1 + 2.3† 10.4 + 15.6

ALP U/l 72.1 + 7.10* 44.8 + 5.80 39.9 + 7.40 34.4 + 61.3

GGT U/l 0 0 0 0.59 + 3.10

Creatine Kinase U/l 171.5 + 32.8 155.1 + 70.8 116.1 + 83.0 134.4 + 80.0

Sodium mmol/l 144.2 + 1.10 150.0 + 1.10 145.2 + 1.30 143.3 + 1.44

Potassium mmol/l 3.67 + 0.17◊ 4.01 + 0.27 3.95 + 0.15 3.56 + 0.45

Chloride mmol/l 102.3 + 1.30◊ 111.5 + 2.0 107.2 + 1.30 101.2 + 4.12

Calcium mmol/l 2.63 + 0.04◊ 2.72 + 0.05 2.68 + 0.05 2.72 + 0.09

Phosphorus mmol/l 2.08 + 0.18 1.57 + 0.17 1.47 + 0.20 1.37 + 0.22

Protein g/l 66.67 + 1.65 72.78 + 2.34 75.00 + 3.88 75.1 + 4.58

Albumin g/l 43.06 + 0.98* 45.09 + 3.67 48.3 + 3.37 45.7 + 4.95

Data represents average + one standard deviation

†     n = 15
‡     n = 10
*     n = 18
**    n = 12
◊     n = 19

Serum Chemistry Units

Envigo + 8520 Allison Pointe Boulevard + Suite 400 + Indianapolis, IN 46250 + envigo.com 



Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Serum Chemistry Reference Ranges

Group 1 Males - Feed Units 28 days 13 weeks 26 weeks  104 weeks

Glucose mmol/l 4.07 - 5.7 5.46 - 7.75 4.31 - 8.7 2.72 - 8.91
Urea mmol/l 5.53 - 7.81 5.15 - 7.46 4.98 - 10.77 3.79 - 14.46
Creatinine µmol/l 22.1 - 30.8 23.9 - 33.1 26 - 43.1 24.5 - 90.4
Total Bilirubin µmol/l 1.04 - 2.02 1.5 - 2.26 1.32 - 6.08 1.04 - 2.73
Cholesterol mmol/l 2.11 - 3.29 2.08 - 3.21 2.14 - 3.71 4.69 - 10.82 
Triglycerides mmol/l 0.19 - 0.65 0.17 - 0.96 0.27 - 1.72 0.6 - 3.31
Phospholipids mmol/l 1.46 - 1.94 0.89 - 2.11 1.11 - 1.73 2.75 - 5.28
ASAT U/l 74.3 - 114.1 60.5 - 94.8 62 - 301.4 51.1 - 108.2
ALAT U/l 26.2 - 57.4 30.1 - 48.5 36.9 - 556.4 24.3 - 82.4
LDH U/l 130.6 - 286.7 77.5 - 210.9 91 - 381.1 81.9 - 279.9
GLDH U/l 1.0 - 6.5 1.5 - 6.2 0.8 - 4.6 1.1 - 51.1
ALP U/l 86.1 - 120 50.0 - 81.0 45.7 - 1442.5 30.2 - 91.2
GGT U/l 0 - 0 0 - 0 0 - 2.3 0 - 6.1
Creatine Kinase U/l 133.2 - 653.1 88.1 - 412.1 81.8 - 516.9 66.3 - 373.7
Sodium mmol/l 143.3 - 146.6 141.5 - 145.1 140.9 - 145.2 144.9 - 149.6
Potassium mmol/l 3.27 - 4.04 3.74 - 4.49 3.66 - 4.72 3.32 - 4.28
Chloride mmol/l 98.2 - 103.2 101.6 - 105.4 98. 3 - 103.3 100.8 - 107.2
Calcium mmol/l 2.57 - 2.77 2.57 - 2.75 2.59 - 2.77 2.64 - 2.88
Phosphorus mmol/l 2.14 - 2.63 1.7 - 2.08 1.51 - 1.97 1.19 - 1.67
Protein g/l 67.2 - 73.86 67.18 - 75.55 68.73 - 76.56 65.4 - 77.7
Albumin g/l 40.78 - 43.92 37.65 - 42.04 36.22 - 41.94 28.4 - 38.8

Group 2 Males - Gavage Units 28 days 13 weeks 26 weeks  104 weeks

Glucose mmol/l 4.60 - 7.0 4.30 - 6.4 4.79 - 8.96 2.2 - 7.23
Urea mmol/l 6.05 - 8.16 5.2 - 7.34 5.02 - 7.29 4.16 - 29.54
Creatinine µmol/l 23.6 - 36.1 25.8 - 33.9  23.3 - 34.7 23.4 - 121.2
Total Bilirubin µmol/l 0.75 - 2.05 1.27 - 2.52 1.51 - 2.44 1.45 - 2.76
Cholesterol mmol/l 2.07 - 3.23 2.18 - 3.48 2.09 - 4.18 4.79 - 9.66
Triglycerides mmol/l 0.15 - 0.38 0.17 - 0.71  0.33 - 1.28 0.44 - 2.59
Phospholipids mmol/l 1.44 - 1.96 0.98 - 2.33 1.18 - 2.12 2.88 - 4.87
ASAT U/l 65.6 - 108.6 65.1 - 94.2 57 - 114.4 18.2 - 77
ALAT U/l 30.2 - 46.4 29.4 - 49.1 35.7 - 68.7 7.3 - 47.1
LDH U/l 117 - 266.8 106.3 - 270.8 69.6 - 303.9 73.5 - 164.8
GLDH U/l 1.3 - 8.3 2.3 - 5.8 1.7 - 5.6 0.9 - 17.8
ALP U/l 65.2 - 135.6 55.8 - 96.7 42.4 - 89.8 31.5 - 81.9
GGT U/l 0 - 0 0 - 0 0 - 0 0 - 2.2
Creatine Kinase U/l 122.4 - 535.6 96.6 - 233.1 79.3 - 163.8 56.3 - 146.7
Sodium mmol/l 143.2 - 147.4 144.1 - 148.2 142.3 - 145.4 39.3 - 152
Potassium mmol/l 3.33 - 4.00 3.84 - 4.41 3.71 - 4.46 3.04 - 4.58
Chloride mmol/l 99.2 - 103 102.7 - 106.7 101.7 - 104.7 23.7 - 108.9
Calcium mmol/l 2.5 - 2.71 2.54 - 2.82 2.58 - 2.75 0.48 - 2.97
Phosphorus mmol/l 2.08 - 2.48 1.66 - 2.01 1.56 - 1.89 1.24 - 2.48
Protein g/l 66.51 - 72.03 69.46 - 78.36 67.27 - 74.24 68.6 - 77.8
Albumin g/l 39.89 - 43.01 39.66 - 43.51 38.55 - 42.46 29.7 - 40.1
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Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Serum Chemistry Reference Ranges

Group 1 Females - Feed Units 28 days 13 weeks 26 weeks  104 weeks

Glucose mmol/l 4.52 - 5.80 5.17 - 7.33 4.99 - 7.43 3.45 - 10.82
Urea mmol/l 5.44 - 7.99 5.73 - 8.54 5.81 - 10.36 4.35 - 20.04
Creatinine µmol/l 26.1 - 39.4 33.3 - 51.6 36.2 - 51.1 22.6 - 47.6 
Total Bilirubin µmol/l 0.96 - 3.25 1.91 - 4.01 2.17 - 4.89 2.59 - 36.18
Cholesterol mmol/l 1.73 - 3.58 2.04 - 4.22 2.26 - 4.44 3.06 - 8.67
Triglycerides mmol/l 0.16 - 0.41 0.20 - 0.44 0.21 - 0.58 0.31 - 5.53
Phospholipids mmol/l 1.22 - 2.42 1.4 - 2.84 1.41 - 2.65 2.35 - 5.55
ASAT U/l 74.3 - 99.9 69.1 - 97.4 64.7 - 112.6 40.3 - 159.5
ALAT U/l 24.9 - 39.2 23. 5 - 63.2 24.1 - 49.6 19.3 - 49.7
LDH U/l 135.6 - 326.8 78.5 - 217.5 86.3 - 334.5 75.9 - 381.2
GLDH U/l 1.4 - 3.9 1.1 - 7.2 1.3 - 187 1.1 - 59
ALP U/l 64.8 - 133.6 36. 2 - 100.9 26.2 - 61.7 11.2 - 52.8
GGT U/l 0 - 0 0 - 0 0 - 0 0 - 0
Creatine Kinase U/l 132.8 - 360. 0 74.5 - 222.1 87.5 - 558.9 53 - 191.1 
Sodium mmol/l 143.5 - 147.6 144.2 - 149.9 141.8 - 145.6 141.3 - 148.6
Potassium mmol/l 3.36 - 3.87 3.42 - 4.06 3.42 - 4.17 2.92 - 4.64
Chloride mmol/l 100.5 - 104.8 106.6 - 112.4 102.6 - 107.7 100 - 106.2
Calcium mmol/l 2.55 - 2.73 2.55 - 2.78 2.60 - 2.81 2.53 - 2.86
Phosphorus mmol/l 1.85 - 2.34 1.38 - 1.96 1.14 - 1.79 0.89 - 1.93
Protein g/l 65.65 - 71.26 65.45 - 75.39 66.67 - 75.78 65.35 - 80.55
Albumin g/l 41.11 - 46.98 40.09 - 51.32 44.07 - 51.34 31.87 - 49.84

Group 2 Females - Gavage Units 28 days 13 weeks 26 weeks  104 weeks

Glucose mmol/l 4.82 - 6.21 4.26 - 7.06 6.03 - 8.53 3.59 - 9.87
Urea mmol/l 5.51 - 8.23 6.34 - 8.84 5.78 - 9.59 3.98 - 9.06
Creatinine µmol/l 23.1 - 38.6 32.1 - 47.2 34.3 - 49.9 21.9 - 50.6
Total Bilirubin µmol/l 0.92 - 1.69 1.7 - 3.76 1.87 - 3.96 10.58 -16.43
Cholesterol mmol/l 1.80 - 3.46 2.46 - 3.90 2.2 - 4.0 2.51 - 7.98
Triglycerides mmol/l 0.13 - 0.46 0.21 - 0.39 0.21 - .0.38 0.41 - 2.72
Phospholipids mmol/l 1.38 - 2.45 1.98 - 3.12 1.43 - 2.40 2.27 - 5.33
ASAT U/l 73.1 - 96.8 65 - 94.2 62.2 - 131.6 38.4 - 146
ALAT U/l 23.2 - 36.6 20.9 - 36.4 27.3 - 44.1 18.3 - 105.6
LDH U/l 92.7 - 312.2 104 - 289.3 87.5 - 222.4 90.1 - 510.4
GLDH U/l 0.7 - 3.1 1.0 - 5.5 0.8 - 8.2 1.3 - 74.4
ALP U/l 54.6 - 83.7 29. 4 - 54.5 28.9 - 55.7 11.8 - 348.3
GGT U/l 0 - 0 0 - 0 0 - 0 0 - 16.4
Creatine Kinase U/l 113.3 - 233.3 97.9 - 346. 4 65.7 - 451.8 61.8 - 430.5
Sodium mmol/l 142.2 - 146.3 148.3 - 152.3 143.1 - 147.6 139.3 - 145.3
Potassium mmol/l 3.35 - 3.92 3.44 - 4.67 3.76 - 4.31 2.6 - 4.6
Chloride mmol/l 100.5 - 104.5 109.5 - 118.7 104.8 - 109.5 91.5 - 106.7
Calcium mmol/l 2.49 - 2.64 2.62 - 2.81 2.58 - 2.77 2.54 - 2.92
Phosphorus mmol/l 1.82 - 2.50 1.27 - 1.86 1.12 - 1.89 0.9 - 2.03
Protein g/l 63.12 - 69.96 68.52 - 78.52 68.58 - 84.03 64.14 - 83.74
Albumin g/l 41.79 - 44.69 30.83 - 49.48 43.23 - 54.01 33.83 - 52.45
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Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Organ Weights

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 20 n = 20 n = 20

Adrenal 0.05 + 0.01 0.06 + 0.01 0.06 + 0.01 0.11 + 0.10
Brain 1.84 + 0.06 1.94 + 0.05 1.97 + 0.07 2.10 + 0.06
Epididymis 1.10 + 0.08 1.35 + 0.10 1.35 + 0.17 1.29 + 0.18
Heart 1.19 + 0.09 1.39 + 0.10 1.51 + 0.12 2.13 + 0.22
Kidneys 2.17 + 0.20 2.91 + 2.24 2.59 + 0.29 3.97 + 0.72 
Liver 11.0 + 1.02 12.1 + 1.24 13.9 + 1.73 20.1 + 5.52
Spleen 0.92 + .11 0.96 + 0.11 0.991 + 0.14 1.51 + 0.31
Testicular 3.66 + 0.2 3.95 + 0.24 3.96 + 0.78 4.23 + 0.78
Thymus 0.50 + 0.1 0.31 + 0.04 0.192 + 0.06 0.13 + 0.03

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 20 n = 20  n = 20

Adrenal 0.05 + 0.01 0.06 + 0.01 0.05 + 0.01 0.09 + 0.08
Brain 1.85 + 0.05 1.94 + 0.05 2.10 + 0.06 2.07 + 0.07
Epididymis 1.10 + 0.09 1.35 + 0.12 1.29 + 0.18 1.22 + 0.18
Heart 1.18 + 0.08 1.37 + 0.12 2.13 + 0.22 2.15 + 0.27
Kidneys 2.05 + 0.16 2.38 + 0.23 2.54 + 0.24 3.89 + 0.63
Liver 9.52 + 0.71 12.3 + 1.46 13.1 + 1.26 18.58 + 2.64
Spleen 0.85 + 0.08 0.98 + 0.15 0.96 + 0.11 1.53 + 0.29
Testicular 3.66 + 0.16 3.98 + 0.36 4.16 + 0.22 3.82 + 1.01
Thymus 0.50 + 0.10 0.29 + 0.04 0.20 + 0.06 0.16 + 0.14

*Data represents average organ weight (g) + one standard deviation

Group 1 Males - Feed

Group 2 Males - Gavage
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Sprague Dawley
Hsd:Sprague Dawley®SD®

Study C11963
Organ Weights

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 20 n = 20 n = 29

Adrenal 0.07 + 0.01 0.06 + 0.01 0.06 + 0.01 0.06 + 0.01
Brain 1.72 + 0.05 1.78 + 0.05 1.83 + 0.09 1.84 + 0.06
Heart 0.87 + 0.07 0.95 + 0.05 0.99 + 0.08 1.40 + 0.19
Kidneys 1.37 + 0.12 1.44 + 0.10 1.51 + 0.13 2.04 + 0.23 
Liver 6.50 + 0.68 6.55 + 0.68  6.90 + 0.93 11.7 + 3.30 
Ovaries 0.11 + 0.02 0.10 + 0.01 0.10 + 0.03 0.22 + 0.70
Spleen 0.67 + 0.09 0.66 + 0.09 0.69 + 0.12 0.95 + 0.30 
Thymus 0.37 + 0.06 0.24 + 0.03 0.17 + 0.03 0.09 + 0.03

28 days 13 weeks 26 weeks  104 weeks

n = 20 n = 20 n = 20 n = 28

Adrenal 0.07 + 0.01 0.07 + 0.01 0.06 + 0.004 0.06 + 0.25
Brain 1.72 + 0.04 1.80 + 0.05 1.80 + 0.05 1.83 + 0.06
Heart 0.85 + 0.06 0.98 + 0.07 0.10 + 0.08 1.37 + 0.14
Kidneys 1.37 + 0.12 1.50 + 0.12 1.50 + 0.12 2.18 + 0.34 
Liver 6.70 + 0.70 6.91 + 0.91 6.72 + 0.61 12.0 + 3.00
Ovaries 0.10 + 0.02 0.10 + 0.02 0.10 + 0.20 0.16 + 0.25
Spleen 0.65 + 0.08 0.71 + 0.10 0.66 + 0.10 0.98 + 0.35
Thymus 0.37 + 0.06 0.26 + 0.05 0.17 + 0.04 0.09 + 0.02

*Data represents average organ weight (g) + one standard deviation

Group 1 Females - Feed

Group 2 Females - Gavage
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