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Comparison of historical control data for maternal and fetal parameters
in Sprague-Dawley and Wistar rats in prenatal developmental toxicity studies
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Objective ~ Results
In prenatal developmental toxicity studies (OECD TG Body Weight Food Consumption

414), Sprague-Dawley (SD) rats are widely used,
: : ’ () (8)
whereas Wistar rats are also used in some studies. 450 - 50 -
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Although understanding strain differences is Wistar HCD Mean Wistar HCD Mean
. o HCD (8 SD studies) 40 HCD (8 SD studies)
lmporta nt, few studies have compa red these two 400 4 HCD (7 Wistar studies) HCD (7 Wistar studies)
strains at the same facility under the same .

conditions, and the appropriateness of test system -
selection has not been sufficiently evaluated. 20
Therefore, this study compared inter-strain -

differences using data from SD and Wistar rats / 10 -
obtained at our institute.
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Materials and Methods Body Weight of Fetuses (GD 20)
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@ Historical Control Data (HCD) 4.0-

- Crl:CD(SD), 8 studies
- lar:Wistar-Imamichi, 7 studies =) 3.0

Historical control data obtained from 8 previously _
conducted studies and 7 previously conducted studies. - N

@ Examination items 34- _ N n -

-Dams:  body weight, food consumption, -
cesarean section, gravid uterine weight, 321
uterus weight, corrected body weight

. 1 1 1 3.0 1 . . . . . . : : . : : . . : . - . . . . . . . . . . . . .
) Fetuses' anogenltal dIStance’ SEX I’atIO, Mean 1 2 3 4 5 6 7 8 Mean 1 2 3 4 5 6 7 SD 6 7 8 Wistar 1 2 4 6 SD 1 2 3 4 Wistar 5 6 7

external examination, placental examination, Mean s Mean Mear
fetal body weight, visceral examination, AGD AGI

skeletal examination : —
(Includes degree of ossification) Cesarean Section Examination

Crl:CD (SD) lar: Wistar-Imamichi
Observation on Cesarean Section 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7
° No. of dams 19 20 19 20 20 20 20 20 10 8 8 23 8 23 8
No. of corpora lutea 293 307 276 323 316 303 311 323 174 147 147 403 134 419 140
e S u S a n O n (: u S I O n (15.42+1.35) (15.35+1.27) (14.53%2.29) (16.15+1.66) (15.80%2.09) (15.2%+2.2) (15.6%2.0) (16.2%2.2) (17.4%2.2) (18.4+2.6) (18.41.4) (17.5%2.0) (16.8%1.0) (18.242.2) (17.5%1.5)
No. of implantations 278 295 256 311 303 284 299 306 152 135 140 384 131 398 134
(14.63+1.98) (14.75+1.45) (13.47£3.15) (15.55+1.57) (15.15+2.06) (14.2+1.8) (15.0%2.0) (15.3%+1.2) (15.2%+3.9) (16.9%1.9) (17.5%1.6) (16.7%+1.8) (16.4%+1.1) (17.3%1.9) (16.8%1.3)
No. of pre-implantation loss 15 12 20 12 13 19 12 17 22 12 7 19 3 21 6
(5.12) (3.91) (7.25) (3.50) (3.84) (5.8+7.4) (3.9%4.9) (4.5+7.1) (13.3+18.3) (7.5%8.9) (4.7+6.0) (4.5+4.9) (2.2%3.1) (4.8%5.7) (4.1%4.8)
No. of dead implants 21 16 13 14 17 15 12 12 5 15 19 25 12 33 8
Re s u lt s ® (7.55) (5.42) (5.08) (4.76) (5.42) (4.9%7.8) (4.3%+5.8) (4.1%5.2) (3.3+3.6) (11.0%6.5) (14.1%8.1) (6.5%+5.8) (8.9%+7.2) (8.6%9.7) (5.9%+5.5)
e Early resorptions 21 16 13 14 16 15 11 12 4 12 16 19 10 27 6
(7.55) (5.42) (5.08) (4.76) (5.15) (4.9%7.8) (3.8%4.7) (4.1%5.2) (2.7£3.6) (8.9%+6.4) (11.9%+9.2) (4.9%5.0) (7.5%7.1) (7.0£7.4) (4.3%6.1)
. . . 5 Late resorptions 0 0 0 0 1 0 1 0 1 3 3 6 2 6 2
Strain differences were observed in fetal visceral and (0.26) (0.5+2.2) (0.6+2.0) (2.0+2.8) (2.1+3.0) (1.622.8) (L4+2.6) (1624.0) (1.6+2.9)
Dead fetuses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
. . . . . No. of live fetuses 257 279 243 297 286 269 287 294 147 120 121 359 119 365 126
S ke leta l examination. I Nt h e viscera l examination . t h e (13.53+2.25) (13.95+1.64) (12.79+3.28) (14.85+32.03) (14.30£2.20) (13.5+1.7) (14.4+2.3) (14.7%1.6) (14.7+3.9) (15.0%1.9) (15.142.7) (15.6%1.9) (14.9%1.0) (14.6+18.2) (15.8+1.4)
Sex ratio M/(M+F)(%) 0.95 1.16 0.96 1.03 0.9 47.1+13.6 50.6+17.5 53.1+13.9 50.7£12.6 54.2+18.5 45.5+16.1 49.2%12.4 45.8+12.7 54.6+18.2 51.1%11.3
. . d f h . . h k d d . l d (125/132) (150/129) (119/124) (147/150) (139/147) (126/143) (140/147) (156/138) (74/73) (65/55) (56/65) (175/184) (54/65) (195/170) (65/61)
incidences of thymic remnant in the neck and dilate e
. . . . . Male 3.77%0.41 3.78+0.25 3.79%0.24 3.673%0.322 3.714%0.269 3.79%0.26 3.80+0.30 3.84%0.35 3.70%0.20 3.83%0.23 3.74%0.23 3.70%0.23 3.61%0.21 3.59+0.18 3.67%0.18
. Female 3.60£0.29 3.58%0.20 3.59+0.28 3.506+0.339 3.535%0.209 3.58+0.23 3.58+0.27 3.63%0.37 3.42%0.20 3.52%0.17 3.41%0.25 3.42%0.24 3.29%0.27 3.38%0.17 3.43%0.19
renal pelvis were lower in lar:Wistar-lmamichi rats than

in Crl:CD(SD) rats. In the skeletal examination, the
incidences of bipartite ossification of thoracic vertebral
centra, cervical ribs, complete supernumerary ribs,

Fetal Visceral Examination (Malformation) Fetal Visceral Examination (Variation)

Crl:CD (SD) lar: Wistar-Imamichi Crl:CD (SD) lar: Wistar-Imamichi

o o Visceral (Anomalies) 1 2 3 4 5 6 7 8 1 2 4 6 Visceral (Anomalies) 1 2 3 4 5 6 7 8 1 2 4 6

a n d S h 0 r t S u p e r n u m e r a r y r I b S W e r e lo W e r I n No. of animals (F0) 19 20 19 20 20 20 20 20 10 8 23 23 No. of animals (F0) 19 20 19 20 20 20 20 20 10 8 23 23
. . . . . No. of fetuses examined 123 134 115 144 138 126 132 137 69 55 170 173 No. of fetuses examined 123 134 115 144 138 126 132 137 69 55 170 173

° E i 0 1 0 0 0 0 1 0 0 0 0 1 E i 6 12 5 10 4 5 8 9 0 1 1 17
lar:Wistar-Imamichi rats, whereas the incidences of ok o oy | |Freauencs 5o | o2 | wm | e | oo | w9 | o9 | e dy | @ | a
o o o Dilated lateral ventricle 0 0 0 0 0 0 (l) 0 0 0 0 0 Thymic remnant in the neck : 3 ) : 6 ) : 1 ) : 2 ) : 2 ) (4) (2) (6) 0 0 0 (4)

1.0 2.44 4.48 0.87 1.55 1.55 3.0 1.6 4.6 2.5

a bnorma l Sternebra l a llgn ment a nd bl pa rtlte Retroesophageal subclavian 0 0 0 0 0 0 0 0 0 0 0 1 Dilated renal pelvis 0 2 1 4 2 1 1 0 0 0 0 1
.f. o f b h ° h (0.6) (1.49) (0.87) (2.68) (1.34) (1.0) (0.6) (0.5)

Ab kid 0 0 0 0 0 0 0 0 0 0 0 Dilated 3 8 8 2 6 0
ossification or sternebrae were higher. S obs e | oon | cao | oo | o3 | oo | a9 | o do | co | oy
o o o Absent uterine horn 0 1 0 0 0 0 0 0 0 0 0 0
No clear strain differences were observed in maternal 073

body weight, food consumption, cesarean section
parameters, gravid uterine weight, corrected body
weight, fetal anogenital distance external examination

. R . . Crl:CD (SD) lar: Wistar-Imamichi Crl:CD (SD) lar: Wistar-Imamichi

findi ngs, placental observations or fetal body wei ght, Skeletal (Anomalies) . 2 3 7 5 6 ; 5 . 2 y 6 Visceral (Anomalies) . 2 3 7 5 6 ; 5 . 2 y 6
No. of animals (F0) 19 20 19 20 20 20 20 20 10 8 23 23 No. of animals (F0) 19 20 19 20 20 20 20 20 10 8 23 23

° No. of fetuses examined 134 145 128 153 148 143 155 157 78 65 189 192 No. of fetuses examined 134 145 128 153 148 143 155 157 78 65 189 192

P Frequencies 1 0 0 2 1 1 2 2 0 1 1 5 Frequencies 34 27 24 34 23 24 23 29 7 8 34 31
Co n C l u s I o n P . (0.75) (1.43) (0.71) (0.6) (1.4) (1.3) (1.8) (0.5) (4.2) - . (25.37) (18.62) (18.75) | (21.77) (15.58) (17.2) (15.1) (19.2) (8.6) (12.9) (17.5) (16.3)

I d ff b d Absent cervical vertebra 0 0 0 0 0 0 0 0 0 0 0 (3?3) Eil’ r;i rpt:geo gzisrl)i;lt;a;tlon 0 0 0 0 0 (0%6) 0 0 0 0 (1?0) 0

. - . lit cervical arch 0 0 0 0 0 0 0 0 0 0 1 0 Unossified thoracic centrum 0 0 0 0 0 0 0 0 2 0 0 0

No clear strain differences were observed In S" o5 =
. . oo Fused cervical arch (Ol ) 0 0 0 0 0 0 0 0 0 0 0 Briparti'te ossification : 29) (2% ) (343) (240) (23 ) (23) (016) (23) 0 0 0 0
75 thoracic centrum 1.4 07 1 5 14 1. . 1
maternal pa ramete rS, Whereas Straln-speCIfIC Absent thoracic vertebra 0 0 0 (01 ) 0 0 0 0 0 0 0 0 Cervicalrib (01 ) : 238) 0 : 22 ) (01 ) 0 (23) 0 0 0 0 0
71 75 1. 1.25 71 1

differences were observed in fetal visceral and Thoracichemivertebra ’ ’ ’ ’ ’ ’ 0 ’ ’ ’ ’ ’ rullsupernumeraryrib 67y | @) " wm | e | es | ey | oan | " | "
. o Hemicentric thoracic centrum 0 0 0 0 0 (016) O 0 0 (118) 0 0 Short supernumerary rib (232 2 " 1.1772) 1 31728) . (}i 3) (8i§6) (111.69) : 813; ) (13;29) 0 0 0 (111)

S ke leta l fl n d I n gs ° Absent rib 0 0 0 (0171) 0 O 0 0 0 0 0 0 Wavy rib 0 (029) (0i78) 0 'O 0. O O' 0 0 0 0
T h e S e r e S u I t S S u g g e S t e d t h a t S t r a i n Shortrib ° ° ° (0.%1) (0.171) ° (o:.L7) (1?3) ° ° ° (o:.Ls) M.isa“%ned St.e.meéra (1.319) (o.%9) (0.#8) (4.738) (1.389) (123) (122) (1?1) (6?5) (15.9) (131?1) (122?2)
. . . Fused sternebra ° ° ° ° ° ° ° ° ° ° ° o) E;gat‘gtrlrfglg):: fffcatfon 075 | o9 | o789 | a2 | a3 | @ ) ° ) ) 1) 6)

characteristics should be considered when Biparite ossfcatior o o [ o | o | o | o [ o | AT o | o | 0 | ¢

° ° ° ° 7 lumbar vertebrae 0 0 0 1 0 1 0 0 0 0 0 0

(0.63) (1.0)
interpreting historical control data HCD and T T T T B e e e B B
0.7 0.6

selecting test systems.

Skeletal Crl:CD (SD) lar: Wistar-Imamichi

(Degree of ossification) 1 2 3 4 5 6 7 8 1 2 4 6
No. of animals (F0) 19 20 19 20 20 20 20 20 10 8 23 23
No. of fetuses examined 134 145 128 153 148 143 155 157 78 65 189 192
No. of sacrocaudal body 8.14+0.69 | 7.881+0.46 | 8.22%+0.34 | 7.813£0.488 | 7.806+0.325 | 7.7£0.4 | 8.0£0.4 | 8.0£0.3 | 7.9Xx0.4 8.1+0.4 | 7.5£0.5 7.410.5
No. of sternebrae 5.69%0.28 | 5.77+0.22 | 5.80+0.20 |5.612+0.467 | 5.8381+0.222 | 5.5+0.4| 5.7+0.3 | 5.9£0.2 | 5.9£0.1 6.0+0.1 | 5.8£0.3 5.810.2

o
‘ I I l e d Ifo rd Acknowledgement
We are grateful to Prof. Atsushi SUGIYAMA (Faculty of Medicine, Toho University)
A Member of PHC Group for helpful discussions and comments. .GGG!GC




