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Reference ranges of standard experimental parameters are useful for comparisons in toxicology. The aim of this study

was to collect data from 4-week repeated toxicity studies in Crl:CD (SD) rats, a strain widely used for toxicity and efficacy

research, for establishing domestic reference values. Data on body weight, food consumption; urinalysis, hematological,

and blood biochemical parameters; and organ weights were collected from 16 toxicity studies in 220 Crl:CD (SD) rats

(110 males and 110 females). The studies had been performed at a single testing facility over the last 3 years and

involved animals sourced from a single breeder. The findings were collated as means, standard deviations, percentages,

and ranges. Urine volume, uterus weight, eosinophil, and basophil counts, and triglyceride, total bilirubin, and gamma-

glutamyl transpeptidase levels showed standard deviations of 30% or more. These historical control data would help to

interpret the effects of test substances in routine toxicity and efficacy studies.
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Certified Irradiated Global 18% Protein Rodent Diet 2918C)
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PRO), 3 (glucose, GLU), A=A (ketone body, KET), F=
2] =7 (urobilinogen, URO), W &]FH1 (bilirubin, BIL),
& (occult blood, Ery), oF&4F (Nitrite, NIT) =
8} B-2A17] (Miditron Junior II, Roche Diagnostics, Basel,
Switzerland) S ©]-8-3lo] A&}y Ak AALRA 24
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tube®l| %%E‘r. @‘ﬂi B 7“}‘* X*%?—r (erythrocyte
count, RBC), &4 4% (hemoglobin, HGB), d|v}E ]
EX] (hematocrit, HCT), B4 8784 (mean corpuscular
volume, MCV), 483|222 51% (mean corpuscular
hemoglobin, MCH), BT A ETIE=ZZH5% (mean
corpuscular hemoglobin concentration, MCHC), &A% =
(platelet, PLT), W& 7<= (leucocyte count, WBC), T &
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@35 (monocytes, MONO), 42F& /] 135" (eosinophils,
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Siemens Healthcare Diagnostics, Tarrytown, NY, USA)Z 7
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Fig. 1. Changes in body weight of male and female rats. The
male and female rats showed a body weight gain of 204% and
155%, respectively, from week 1 to week 4.

7000, Instrumentation Laboratory, Bedford, USA)E X =E
ERIAIZE (prothrombin time, PT), F-=&4] EF R Zglx~

EIA] 7} (activated partial thromboplastin time, APTT)S =

gopst) g FaAd RE R woEelA

sFo] &l oju|=r] o] &4 (alanine aminotransferase,
ALT), o}2THH[o]E o] =7 % o] G4 (aspartate amino-
transferase, AST), &Z&}] X 23}E}A)| (alkaline phosphatase,
ALP), 7tv} ZFEPUEGANE|THA] (gamma glutamyl
transpeptidase, GGT), M 2 444 (blood urea nitrogen,
BUN), A #o}E]d (creatinine, Crea), %2551 (total
bilirubin, T-Bili), &% (total protein, TP), 451 (albumin,
ALB), FZd|2~HE (total cholesterol, T-Chol), E&] =] Al
2}o| = (triglycerides, TG), 1 (phosphorus, P), 3 (glucose,
Glu), Z% (calcium, Ca)S 748kt ok, |24
7] (AVL 9181, Roche Diagnostics, Basel, Switzerland)= %
2~ (chloride, Cl), W+EF (sodium, Na), Z-F (potassium, K)
<

BEE T2 Wt ¥ (brain), H35A (pituitary),
A7 (heart), #| (lung), 7+ (liver), H7d (spleen), A%
(kidney), 21 (adrenal), T3} (testis), 1 H4 (prostate), &
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Fig. 2. Changes in food consumption of male and female rats.
Male and Female rats consumed the maximum amount of food in
the experimental 4week; thereafter, food consumption reached a
plateau until the end of the study.
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ARZNA] 1558 457141 9] ALRAFH S oF
AENA 4o A H X E HERNSITE B AFEATS
e 71 263 g/day - 32.6 g/day, U 20.8 g/day -l
23.6 gday2] M La AN 1FHE 47714
o] AtgAF A HA AARAF R A AARAFH
o] ztol7} M F FHE R AFMNA 3FEHoR
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A 158 ol 2 HA 155 gdayoll Al Zth 29.5 g/day
o|At} (Fig. 2).
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Table 1. Urinalysis data

Male Female
N Mean + SD Min  Max N Mean t SD Min  Max
U.Volume (mL) 25 9.8 + 52 3.6 30 25 53 * 2.3 22 11.1
N - + + R e N - + + e s
Protein (mg/dL) 30 15( 50) 15(50) 0 0 0 30 28(94) 2(6) 0 0 0
Glucose (mg/dL) 30 30(100) O 0 0 0 30 30(100) 0O 0 0 0
Ketone body (mg/dL) 30  29(97) 1(3) 0 0 0 30 30(100) 0 0 0 0
Urobilinogen 10  10(100) 0O 0 0 0 10 10(100) O 0 0 0
Bilirubin (mg/dL) 30 3001000 O 0 0 0 30 3001000 0 0 0 0
Occult blood (Ery/ul) 30 29(97)  1(3) 0 0 0 30 3001000 0O 0 0 0
Nitrite (mg/dL) 30 3001000 O 0 0 0 30 3001000 0O 0 0 0
() incidence
Table 2. Hematological data
Male Female
N Mean * SD -2S.D +2S.D N Mean = SD -2S.D +2S.D
RBC (10° cells/uL) 110 771 £ 028 7.14 8.28 110 7.58 + 0.27 7.04 8.13
HGB (g/dL) 110 149 £ 05 139 15.9 110 147 £ 0.5 13.8 15.6
HCT (%) 110 440 = 1.6 40.9 471 110 424 + 1.6 39.2 455
Reti (%) 65 27 £ 04 1.9 35 65 2.0 £ 03 1.3 2.7
MCV (f/L) 110 570 £ 1.5 54.0 60.0 110 559 £ 1.6 52.6 59.2
MCH (pg) 110 193 £ 06 18.1 20.5 110 194 £ 06 18.1 20.7
MCHC (g/dL) 110 338 £ 0.8 322 353 110 346 £ 09 32.8 364
PLT (<10° cells/uL) 110 1266 £ 155 957 1576 110 1250 £ 166 918 1583
WBC (x10? cells/uL) 110 9.13 £ 2.19 4.74 13.51 110 4.67 £ 1.26 2.14 7.20
NEW (%) 65 145 £+ 36 73 21.7 65 164 £ 47 7.0 25.7
LYM (%) 65 81.1 £ 4.0 732 89.0 65 79.7 £ 49 69.9 89.5
MONO (%) 65 22 £ 07 0.8 35 65 1.9 £ 05 0.9 29
EOS (%) 65 0.8 £ 03 0.3 1.4 65 1.1 £ 04 0.3 1.9
BASO (%) 65 02 £ 0.1 0.0 04 65 02 = 0.1 0.0 04
LUC (%) 65 1.0 £ 04 0.1 1.9 65 08 £ 03 0.1 14
PT (sec) 64 144 £ 0.6 132 15.6 60 146 £ 0.6 135 15.8
APTT (sec) 64 166 = 1.9 12.7 20.5 60 166 = 1.8 13.0 20.1
Fib (mg/dL) 55 344 + 56 231 456 49 266 = 34 198 334

RBC, erythrocyte count; HGB, hemoglobin; HCT, hematocrit; Reti, reticulocyte; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobin; MCHC, mean corpuscular hemoglobin concentration; PLT, platelet; WBC, leukocyte; NEW, neutrophil; LYM, lymphocyte;
MONO, monocyte; EOS, eosinophil; BASO, basophil; PT, prothrombin; APTT, activated partial thromboplastin time; Fib, fibrinogen
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Table 3. Hematological data

Male Female

N Mean = SD 2SD  +2SD N Mean £ SD 2SD  +2SD
ALT (U/L) 110 29.0 = 4.88 19.3 38.8 110 235 + 34 16.6 304
AST (U/L) 110 83.2 = 16.0 51.2 1152 110 754 + 124 50.6 100.1
ALP (U/L) 110 6157 £ 1219 3720 859.4 110 354.1 £ 68.5 2172 491.1
GGT (U/L) 20 0.94 = 0.49 0.00 1.92 25 1.21 £ 0.63 0.00 2.46
Glu (mg/dL) 110 144 = 14 116 172 110 134 + 14 106 163
BUN (mg/dL) 110 129 £ 14 10.1 15.8 110 141 £ 1.7 10.7 17.5
Crea (mg/dL) 110 0.45 = 0.06 0.34 0.57 110 0.47 £ 0.05 0.36 0.58
T-Bili (mg/dL) 75 0.04 = 0.02 0.01 0.08 75 0.05 £ 0.01 0.02 0.08
T-Chol (mg/dL) 110 75 £ 15 45 105 110 85 = 14 57 112
TG (mg/dL) 110 43 £ 17 9 78 110 16 £ 6 4 28
TP (g/dL) 110 57 £ 03 52 6.2 110 59 £ 03 54 6.4
Alb (g/dL) 110 25 102 2.1 2.8 110 27 £ 02 23 32
A/G ratio 110 0.77 £ 0.09 0.59 0.94 110 0.85 = 0.10 0.65 1.05
P (mg/dL) 65 8.05 £ 057 6.90 9.19 65 640 £ 0.58 524 7.56
Ca (mg/dL) 65 104 = 03 9.8 11.1 65 100 £ 0.3 94 10.6
Na (mmol/L) 65 139 £ 1 137 142 65 139 £ 1 136 14
K (mmol/L) 65 47 £ 03 4.0 53 65 43 £ 03 3.8 4.8
Cl (mmol/L) 65 103 £ 1 100 106 65 105 £ 1 102 108

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyl transpeptidase; GLU,
glucose; BUN, blood urea nitrogen; Crea, creatinine; T-Bili, total bilirubin; T-Chol, total chloesterol; TG, triglyceride; TP, total protein; Alb,
albumin; A/G, albumin/globulin; P, phosphorus, Ca, calcium; Na, sodium; K, potassium; Cl, Chlorde

&< RBC, HGB, HCT, MCV, MCH ¥ MCHC, 3% ALT, AST, ALP, Glu, Bun, Crea, A/G ratio ¥ T-Chol, 3%+
AF7F Ht A 9] 10% o 20% o] HAREHEE Axp7t FtA12] 20% o7 30% wRke] AR QF
PLT, Reti, W87 M-8 Al TFHA7E F+ Z TBil, 22 9] FAA7F HiEA19 30% o]dol$)
19] 10% ®9F AARHES ok LYM, Rcdlx7F Het $5S 49 GGT, TG 2 5% T-Bili 5°]1%{T} (Table 3).
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Table 4. Organ weights data

Male Female

N Mean £ SD -2S.D +2S.D N Mean £ SD -2S.D +2S.D
Body Weight (g) 105 360.1 = 28.1 303.9 416.4 105 221.0 £ 16.6 187.7 2543
Brain (g) 105 1.95 £ 0.08 1.79 2.12 105 1.83 £ 0.07 1.68 1.98
Pituitary (g) 60 0.0112 £ 0.0013 0.0085 0.0139 60 0.0136 £ 0.0022 0.0093 0.0179
Heart (g) 105 1.18 £ 0.10 0.97 1.39 105 0.83 = 0.08 0.66 1.00
Lung (g) 55 1.36 £ 0.10 1.16 1.55 55 1.09 £ 0.08 0.92 1.25
Liver (g) 105 1098 = 1.40 8.17 13.78 105 6.68 = 0.64 5.40 797
Spleen (g) 105 0.72 = 0.11 0.49 0.94 105 0.47 £ 0.07 0.33 0.62
Kidney (g) 105 2.65 = 0.26 2.14 3.16 105 1.73 £ 0.15 1.44 2.02
Adreanl (g) 65 0.0612 £ 0.0087 0.0437 0.0787 65 0.0686 £ 0.0079 0.0528 0.0844
Testis (g) 65 3.10 = 0.38 2.34 3.86 NA NA NA NA NA
Prostate (g) 60 0.46 = 0.10 0.26 0.66 NA NA NA NA NA
Ovary (g) NA NA NA NA NA 65 0.08 =+ 0.01 0.06 0.11
Uterus (g) NA NA NA NA NA 55 0.58 = 0.20 0.19 0.98

NA: Not applicable
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