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ABSTRACT PROCEDURAL DETAILS

Dala have been analysed from the conirol groups of up to 54 lumorigeniclly studies, using the ~ Study design

major slrains of ral currenily available and used al lhese laboralories (Sprague-Dawlay Charles Source Numbar

Rivr nlemational Genelc Sandard (SD CR 1GS],Sprague-Dawey Harlan UK (SO HA Wisar Stcain of rat Shchon ) ety of | | humiiar of

[WI1 Han] and Fischer 344 [F-344]). These dielary or oral gavage studies w leled over -

199310 2000. The respeciive Weak 104 mortality values (%) and mmberofsludlas (n} are given Sprague-Dawley Charles River UK 1998-2000 15 (males) 887 (males)

below: (SDCR 1GS) 17 (females) | 1007 (females)
s Sprague-Dawley Harlan UK 1997 4 (males) 200 (males)
= S A e R e oHA 4 fomaes) | 20 fmaes)
Females 68 (n=17) 54 (n=4) 31(n=20) 36(n=13) ‘Wistar Bioresearch Laboralories,| 1994-2000 18 (males) 1130 (males)

The ERED 1at e ok o ot T i i : (W1 Han) Swilzerand or Harlan UK 20 (females) | 1250 (females)|

choice ILImor
since the mid 1990's the_high mortality in this sirain, parlicularly in female rats, Bl Fischer 344 Chares River USA. | 1993-1906 | 13 (males) | 735 (males)
conoemandmsmss’mmmmmeaﬂgnswm has nol shown an improved (F-344) 134 ) | 735 (lomales)

morialily pallern. A review of lhe dala and advant of tive rat
sirains indicales the W1 Han ral as a strain of choics, pu-uwlnﬂy if the main concern s reaching
2 years with an adequale number of surviving rats, withoul recourse lo single housing and diel
manipulation methods. The use of the SD HA and F-344 ral slrains are viable, but the mortality
generally remains higher than tha Wi ral.

In conclusion, on the basis of regulalory requirements lo reach 2 years with an adequale number
of survivors, Ihe Wislar {Han) ral would be Lhe strain of cholce.

INTRODUCTION .

Dala have been analysed from the control groups of up lo 54 lumorigenicily studies, using Ihe
n'nhrslralmofmiwrranlywahhlemdussd allhese laboralories. These sirains of rat include
Ihe Charles River | Genelic Star (1GS) Sprague-Dawley (SD CR I1GS), lhe Harlan
UK Sprague-Dawley (SD HA), Wislar (Wi Han) and Fischer 344 (F-344). These dietary or oral
ga\:';? studies were compleled over 1983 lo 2000 and low prolein mainlenance diel was used in
all the sludies.

The CR SD ral was our strain of choice for lhe majority of rat igenicily sludies, particularly
afler changing lo low prolein mainlenance dlet in the mid 1980's 1, Z].Wmawtannhumoﬂsity
hdngbﬂwsuﬂforoonuolmalundhmaismlahﬂwma)odlyafsmdss However, since the
mid 1880's thencreasingly higher mortalily pattern noted for this sirain, pariicularly in female rals,
has caused concern. The SO CR IGS ral, which superseded the original SD CR sirain from 1986,
has nol shown an improved mortalily paltem [3-5]. Inlhismniw‘lhammamy,bodwelghland

® The animals were mainlained as conlrol rals for dielary or oral gavage lumorigenicily siudies,
were approximalely 6 weeks of age al slarl of sludy and mainly gang housad.

® Ground rodent maintenance diel (Special Diels Services Ral and Mouse No. 1: lypically 14.5%
protein, 3% fal, 4% fibre) was fed ad libilum.

® The sludies were mainlained under slandard laboralory conditions, wilth largel ranges of
18-23° for lemperalure and 40-70% for relalive humidity. A 12 hour lightand 12 hour dark cycle
was maintained.

Data presentation:

@ Mortality: The mean lerminal (Week 104) mortality is presented in Figure 1. The mortality
paltern for males and females is presenied in Figures 2 and 3, over the over lhe period of
Waeeks 52 lo 104 only, as mortality in the first year is low.

@ Bodyweight: The growth pallern for males and females over 104 weeks is presenled in
Figures 4 and 5.

@ Food consumption: The food consumption pallem for males and females over 104 weeks s
prasenledin Figures6and 7.

# Terminal mortality, bodyweight gain and food consumption: The mean lerminal (Week
104) percentage mortality values, the mean bodyweight gain values over Weeks 0 lo 52 (he
parlodofmmnaigmwlh}andmammmw (giratiweek) the
period of Weeks 1 lo 52 are presenled with standard deviations in Table 1.

Table 1: Mortality, bodyweight gain and mean food consumption values

food consumplion pallems of the different sirains of ral are comp ges and
disadvanlages of ulilising each rat slrain are also discussed.
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Rat strain Mortality (%) Bw gain (g) | Food consumption
Weak 104 glratiweek) Weeks 1

Mean SD n Maan' SD' n* | Mean" SD* n*

SDCRIGS [M | S6 74 15 538 709 2 204 99 21

F 68 4.9 17 27 229 23 153 6.8 23

SD HA M| 44 156 4 419 16.9 4 1683 46 4
F 54 85 4 203 37 4 129 39 4

Wi Han M 24 7.3 18 w7 478 24 159 1.2 24
F 3 72 20 158 187 24 123 88 24

F-344 M| 51 8.6 13 277 W0 13 12-1 6.5 12

F 36 10.8 13 121 13.2 13 5.6 13

. Hooks, WN. Biological Reference Data on CD (SD) IGS Rals - 1998, edited by Dr T
‘Yemanouchi Pharmaceutical Co. Lid., Japan.

7. Davies, T.S. et al. Food and Chemical Toxicology 38: 218 (2000).

M Male rals, F Female rals, SD Slandard deviath Numb: ntaludin
» ersiruudsmgdngsludieslhalhavummﬁmm
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Figure 1: Mortality at Week 104

Flg.nr Mortality pattern in male rats

)

S 8 0 M N T2 fe O M N R W
Wask numbar

Figure 4 Bodyweight growth pattern in male rats
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Figure & Food consumption pattern in male rats
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Table2: § y of the advantages and disadvantages of the rat strains
Rat strain Advantages = Disadvantages
SD CRIGS Vast amounl of dala available Pwrmwhrdaﬂyuul ly in females. | d group size or
(particularly if the original strain of SD adietary d for sufficient survivors at 2 years
is includad). Intemationally known strain. is areinag stale. High incidence of tumours
B e | leg pﬂuilarv omalad
SDHA R bl L of data Surviv ‘plltunauod Vllilbll survival al 2 years
in males, in f ! in group size unlik Data available relativety small.
W1 Han Large amount of data available. Surwd al 2 years is parhaps tmgow
Survival axcallent al 2 years. No increasa in group size required. Slrain less wall known.
B F-344 Largamntoidam available. Survival patiem good in females, Various sirain specifl mr{c.g,lllgh' i of
in males. Increasa in group size uniikel e granular lymphocytic ly ,‘ and lasthcul
RESULTS AND DISCUSSION

Figure 3: Mortality pattern in female rats
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ThtCRSDIGSmlIeandfl‘nahrﬂMiu&hmll‘nhlﬂulmoﬂﬂly bodywelght and food

when compared with the olher strains of ral. Conversely, the lowest mortality
patlornaaraaunanlenﬁaaudfmuhm and In F-344 female rats. The lowest bodyweight
and food consumption patlerns are seen in male and female F-344 rats. The bodyweight and food
consumplion patterns for male and famale SD HA and W Han ral strains are similar.

The SD CR IGS strain is the most commonly used sirain for ral tumorigenicity siudies, despits the
high mortality pattern. ﬂndalawmmulﬂndl’orwhslrﬂn iavul MIIMW&MM
CR Spragus-Dawle: En-é juded. Al thesa | hava bean

observed in the emmormwnﬂhbﬂwnlﬂumﬁhmmmmm
daslnndhu[.i—d]. wawﬂuhhhmndﬂynuhmuplﬁodfwmmmh
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Figure 5: Bodyweight growth pattern in female rats
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to ensure sufficient Is al 2 years,

s[znfmm|hcslaudardnﬁimmcrmmiumdwmuwmpweﬁmlunnsﬁm
ensures sufficient surviving animals al 2 years lo salisfy the regulalory authorities, bul increases the
sludy cosls and does not agree with the principle of animal use reduction. The Spragus-Dawley
sirain would be a suilable animal model (without hmulng Ihemslu} if the studies were

and d
1lmuhunahd however, that this sirategy is nol cumenlly

pallwlonieal mﬂuﬁum
lo the y aull ,Wmhwuudmtarnumyﬁmm
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Figure 7: Food consumption pattern in female rats
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thod bnh'npmvosurvhalhmmpubhlolherwulhrywﬂmﬁllu.ﬁﬁmymh
changes the tumour profile of the strain and consequantly comp
dala. Additionally, uuamnmhdhlrmmlbnmmhmlnb.mlym«dmdlthnﬂah
generally not accepled in the UK and Europe on animal welfare grounds, unless scientifically
Justified.

i

The WI Han ral has been usodlnanimuhgmmboruflumodumldlysludiﬂﬂtm
laboralories and the background data availabk The strain Is always
wﬂumsu%atzmar\dmmhremhmlngwpaluhwhd Thenmrpwllnh
nol potentially masked by undue geriatric lesions. In fact, it could be argued that the W1 Han strain
has not reached Its lifespan at 2 years. However, the regulators curently accepl lsmination
sludies using this sirain at 2 rather than al the 50% mortalily poinL. Addilionally, it has been
suggesled thal lumorig studies need nol be conducled beyond 18 months, as any
lumorigenic potential would have been realised between 12 and 18 months [7]. This suggestion
wauld also be appropriate for lerminaling the SO CR |GS ral studies al the 50 % mortality point.

The use of the SD HA (as an altemalive source of the Sprague-Dawley ral If this sirain must be used

for developmental reasons) and F-344 ral sirains are viable, but the mortality remains

rﬁgh«ﬂunlho‘ﬂlmt Mdlbnuny the F-344 ral shows a high incidence of large granular
and b lar b thal could polentially mask lumorigenicity.

In conclusion, on the basis of regulatory requirements to raaoh:! years with an adequate number of
survivors, the Wistar (Han) rat would be the strain of choica
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