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As a ,;mall mammal "·ith an unpigwrnte(l sk.in aud h,cki n;.:· i.t H\l't'at 
gh ll(b, the '"hitP rat (\\' i ,;tar ,;train) n111 he (·on,;i<1PI'ell as a p<ll ticuhd>· 
,;uiiahle test a nimal for ,;tn(lying (·ompanttiYe biological dfe ·b of ;, tmligh.t 
a nll Hhade oYer proloug·cd periolls. A part from i t ,; a cademic intere:::>t, 
biodimatolug·ical work of thi,; n ahue is of Yery 1·eal pnu·tic;tl ,;igllificancl~ 
p,.;pecia ll~· in 8. counh.v ,.;uch a,; S(nnh. Ahic:t with its clear ,;kies an <l 
abunda nt ,.;nnligld io " ·hich ihe Yast majority of thP lnnna1> ;m<l animal 
popnlati:m i,; 1·ontinuousl_y PX JlOti<'d throughout life. In onler, therefor e, b 
.~rain f mtht>r ll<~bilNl informat ion on ·c hi::; maHet, an experiment "·as darted 
,d (hult>lsiepuort in Odolwr , l!J.±l, with hat('he:-; of you ng· '"hite rat,; whidt 
\l'l'H' <Lratlt>d into the iEv<:•,;iig-ation i.n rt>lay,; o1·er seYPn11 :-;ea,;ons. 

\Ylwrea:s the gTJH•ral OILLI'OI11P of these :fin<ling,.; \Yill he pnhli"hPd clsi.!­
i'; llP rP, this p~i]Wl' is <levotecl excln,-ively to ;m a<·f•otm t of the S!Wl'ific :;kiol 
lf·:-;i on:-; iu tbo,;p J ~ts exposF<l io sunlig-ht. 

I11 rpg·anl to th(• planning of t his "·ork the follo\Ying brier dt>s<·I·ipiion 
~JroYides the es:-;ential <leLaib. 

~'lneR main groups of yonng male n1ts, approximately four '"Pek,; oLl 
\\'Clt' <hafted into expe1·iment immediately after weaning, 1he l:o<l:-· weight 
nl' 1 he whole seriPo; Yarying· lwbneen 40 to 60 grams at the :-;tart. E:H·h g-roup 
\\' ,\,; l·ompri:;t>d of 10 animab phu·e<l i11 hn> sian<ln]'(l-sized wire ('ag<'o> with 
(1 ,-t> rai:s to e;u·h ('ag·e . All a11illl:1b " ·ere fed throughout on a "·ell -habn<·ed 
dry ration of ,;fandanl q uality . Both the fec<lillg ;m(l the watpJ·i.no· \\·erp 
a.t ; .w.~~e<l so as to allow :f.or <1<~('11J'ate \\·eekly <letPnninati on of the iuftke by 
the YLuious gToups . Like" ·isP t h(" hod~· weight of all indiYiduab " -,\s 
recorded weekly . \Yhi.le one half of the :mimal:; ill eadt g-roup wa;; allmwd 
to r,on:-;nm<~ unre,;trided amoun t of :f.ood, t h e ration of the oth t>r h alf W<.t'l 
rnrP.htll ,\· restriderl so as to allow fOJ' minima 1 g-rowth onl."-

Exl'EH.IMEK'J' I (See Talli es I a n<l II). 

Animals were divided into g-roup A1 (6 animals) OJ l restricte(l di et, an(l 
QToup A2 (!) animal;;) on full cliet. All t h ese animals were re.~~ularly exposer] 
to sunlig h t (i .. e. on deaT days) for a p eriod of 4! l10v rs daily, startin g at 
··.um·i se. After full exposure to the sun durin~.:· t h r. forrn oon thfl ('ag·es wpre 
then }llaced und~r a h essian shelter t hereby allo"·ing- sk.'· J'~ fliation onl~- on 

349 



JliOCL UIA'l'OLOGIC.H . S T CDTES OX W H ITE R ATS IX SOL'TII r\ ~'lUCA . 

to t h e animals for t he 1·est of the day. Previom; ,.;}10rt term iJwestigation,; 
had sh own that 1·a h; exposetl to ,.;unlig ht after midday ;:;ucnunbed a;:; the 
re,mlt of h eat stroke <luring hot weath er. 

Exl'EHHIEK't' II (tlee Table III). 

.Animals were lhvided iui·o g-Joup Hl ou re;:;ixided diet, all<l g-roup B:2 
on f ull diet. All an inmh in 1his g roup \\"ere expose<! <laily fo r :2 } l10ur:s only 
to su1 tlight ,.;hntiug at :->tunise . For t he rest 1 hP heutmeui. " ·as ;;im ilar i.o 
that des(']'ihed for group:< A1 ::m<l A2. 

:ExPEI!LMEKT III (i:)ee Table lli). 

.Animab were rl i,-ided into group C1 1estriderl d iet, a ntl gToup C2 full 
<liet. A 11 animuls iu this group were cont:imwusly shelt;ered in a stable :nnty 
hom door,.; aJI(l windoms, in a n area l'onstautl.r ]HOYide<l with a ,;ub rlued 
rliff nlle tlaylight, i .e. eompletd;; ou t o:E reach of <.my snll ligltt. 

Ex.PELUME ST IY. 

A f urth er experi ment \Vas commence<l 0 11 1.4.42 on similar lines 
a,,; experiment,; I, I1 anrl Ill, antl was com pri ::;erl of si.m ihu gro up:-;, 

Of 22 mts (see Table 1) expo,;ed for 4~ ltotii S daily to suuligh t, 
10 rlevelopecl skin t umou r" \\·hich i n t he major ity of ease:; affected the ea1·s. 
Of t he 22 rats exposed fm· 2} ?t ours daily, only one rat (Xo. GO) deYeloped 
neopla,:;ms -on both ear,;. T h e earli est develop ment of a n ew grmdh wa;:; ;,een 
in rat No. 64, in th e fo rm of a n odule on t h e u pper eyeli<l , antl 
which appea1·etl approximately 10 m onths after cxpo:mre. Earlier e ha nges 
in t h e skin of the eart> of t h is r at m ay not h aYe been oh,;en-ed . 'J.'h e left 
lowPr eyelid was afteetetl in 4 1·att>, t h e left upper eyelid in 2, t he r ig-ht lo\\·el' 
eyelid in 8, t h e nose in 0, the left foot in 1, all(1 t h e r igh t foot in 1 1·at. La 
:{ r<.tts the n oses were iuvoh-erl , a nd in on e b ot h trout feet . On e nd- developed 
a swelling in th e left ventral .asped of th e net;k, attal'he<l to the augle oi 
the jaw, under t h e ski n. It i:-; not clear w}tether t l1is was of tl1e n atur<• of 
a metastasis or an infiltration . New g-r-owth s were deteded only on t h ose 
partt> of t h e ski n not eoYered by h a ir an d wh ich were free ly expose<l t o sun­
light. The skin of t h e tail, however, \Yas in no ca:-;e iuvoh-ed proba bl .v as a 
re,;ult Qf t h e degr-ee of p rotectiYe keratinisation normall y present .. Tu 1.1te 
majmity of rats new g-nm·tlJ~ app eart> tl on m ore t ha n one lol'ality of t he <> kin . 
Of the total n u m ber of rats exposed for 41 h-our t> rla il y, G out of 11 011 a 
trd1'icted diet clevelop e<l skiu tum ours '"hile 8 out of 1] on a full ration wel'e 
likewise a ffected . Although both grou ps were defi n itel,v susceptible t lu•re 
was som e eviden ce to ~u g-g-e,;t t h at t umour tleYelopm ent \Yas slmYer in t he 
grou ps k ept on a restrieted diet t han among-st t he ot lt eni . 

'J.'h e first <'h a nges ob served appeared as a r-oug·h enin g- or t hil'kenin g- of 
th e Hkin, i. e. a for m of h yperker atosis wltich SllhReq ueHt ly her·am e tran,;­
:Eonne<l i ll to a n ew gTmYth whil'h was eith er wart- like o1· of the n ature of 
an indurated n odule and freque nt ly ligh t reddish in colour. So me of th ese 
were n o larg-er t h an a p in 's h ead. It was most remarkable h rnY qu ickl-'' t h e,;p 
n eoplasm s incr eased in size after th ey h ad made t h eir appear a nce . In som e 
instan ces t h e whole ear (H at AI / 58) becam e i nYolvecl in a lar ge gTowt h , 
\ri th an ulceratin g hl eecliug smface . In th e case of t h e 11ose (R at AI / 4G), 
th t> p--r-owth caused so mu ch disfig-uration, t hat i t was diffi cu lt to lor·a te th e 
exter11 a l nares . In on e r at th e eye \Yas compl etely d osed hy a 11 eopl asm 
whieh h a<l rlevelopecl on t h e 1·ight lower eyelirl. It was railled ahove t l1 t> 
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sm £aee to an extPnt of abmtt 1 em. , " ·ith infiltration int o th e sunou nrlillg 
t it>::mes (Rat A1 j08) . In the nutjority of t h e::;e lu rge grO\dhs there 
was ulceration, a nd h aemonh age hom the surface a nd in som e cases neel'osi ~ 
and f-or inflammatory c hanges extenrlecl into t l1 e mass of the n ew growth .. Oa 
Hection th ese n eopla:;m 13 "·ere greyish ''"hi te anrl ma now like .in cmL~i s tenee, 
a nd on pressure pitte<l easily. Son1e of the ntis, (especially in :Experiment 
I\~, " ·hich were 110t killed or which did not rlie as a se<ptel to the neoplasms, 
<l e ,·elope<l a characteridi t· l u ng compli cation. Thi s al,;o occtirred amon).!;:<t 
the r a ts kept in t he ,-;hacle, and was of t he n ature of a focal m neo-r-atanha l 
pne uJllonia (Quin, Hl-±0). The,v lost \Yoight rapi<lly, \Yhile g-urgling O'Otmds 
hec::n11e an<lihle cn·er t he thorax. 1'hi i'i eondi t ion is apparently \Yell kno,Yn in 
.\merica a nd iii said to b e due probably to ct genetically t ra tlsiuittPtl lethal 
fador. It s hould he str essed that on e rat ( Hat B0:2G), exposed for ~1 lunus 
doily from 7.10.41 reveal ed wartlike g-rowth::; on both ears on 18.5.-t:~ anll 
mieroscopically tll Cii<·l \\·er e diagnoserl as a n epidennoi<1 ('<Ucilloln a . 

~hcRoscoPIC PrcTcim. 

J'he earliest c/1{/n.IJes seen Jn icroscopicall.IJ ?tete of tl1 e nat11rc of 
ept.!IJClial pearls, concenb·icolly luminnted w1.th epidermo·id r·ells on tl1 e mit­
side, and p rt rtiall,11 or fully lw ratini;;erl cells on the inside . f n so m e inst<ul r·es 
this 1/!as associoted tcdh hypcrketalosis. Tl1 c mtclei of tl1 ese ce lls rruierl 
y reotl.IJ , on ly mult i-n uclea t ed ce lls we1·e cmnmonly seen . ln many of tl1c 
.sect;ions studied, t!JC ce lls s l1 otoed JIW·rkecl o.naplasio, rm·yin,r; in shape and 
size, from spindle-slwped cells arran.r;ed in w hotls to those Jlolyh edud in 
cli({I'({Cfer , C~JI('(" ially in th e d epth of t l1 e n e?t' [J?·owlh. Gia nt r·c lls ·with yiant 
nur-lci 1ccre not. 11ncoJIIJ11.0n in such situations. The nuclei a l so 1•aried in s1::::e. 
sltape and number , some contain·inp more thlln one nucleus and many slwtc­
·ing i l'l'ey1tlor mitosis. So!lle nuclei 11:ere ?'Oilll.rl, SOIIlr spinrlle-s llaJJed, anrl 
ntlwrs polyl, edral. 

ln Jilaces th e cells and th e i r arron.r;ement 1·escmlded spindlct·ell 
sarco mata . [n every case e.rrnninrd the ncojilo.s m w rt.s of the natuu~ of an 
,,pirlr nrwid earcino111o (Acaulhonw, ur Sq1LO IIW?IS cell cm·c inoma ). Som e of 
t:lt elll Jlltsserl t li1'0II.rJh t h e preliminary paJJdlomatrms sfa.l)e os d esn·i /)(•d by 
l~U'ing (19~8), wlJerem others were flot, d epressed , indu ratrrl, and infiltrat­
inq f!"'m an ea rl y f!C riod onward. i n tl1e mote arlNutcerl s t.ayes in bot:/1 type~ 
there 1cr:s eros ion and ult·eration . 

1h!lschar aud Holtz (1930) b elieYe t h ey \Yer e the fi rs t to s how t hat skin 
l'<I Jl<·e:' in rats ('an he regularly prollll('ed by the effed of ultraYiolet mys 
(Quartz Lalllp). 'l'he rah; u sed in their im·estig;ahons ::;howc<l no eYi<lence 
nf s,I)O II ton eous skin n eoplasms anrl amonQ_'st 1,000 rats one animal rlied of a 
perito nea l sarcoma (see r efe1·en ce to Hat BI JGO). They a lc;o rder t•) 
a Yariabl e pidure, snch as s" ·ollen ear~; with elllarg-erl e<lges, eyelid;; tlJi('kene1l 
thus ohscnring t h e con jnn etiYa, ~uHl eyeball opacitit's. Sew~ral chan gPii wen:: 
<~llCOlmten~d in the same rtnimal, affecting· tlte nose, ears , feet, etc., rPs nlt­
ing· thereh)· in a grotesqu e app ea1·an ce. There is no llonht flw t t h es(' nake<l 
f•ye r;h a racter s referre<l to by t h em closel,v reRemhlP<l th e pictm ·e seen in the 
On<ler stepoort rats . rrh ey also m ention th e poly mmphouH nature of the (· ell~ . 
<til rl arrived at a diagnosis of an un llifrerent ia.tecl sarcoma-like gTowing' 
c-arcinoma . They idenhfie<l m etastasi::; on ly in ;l a nimals, in areas s ituated 
subc-utaneously and regionally near to th e e:\'e . It i~ n ot known \Yh eth er t lw 
mehistasis was into lymph gland s, b ecau se t hese t issues were n ot id entified. 

Re,-eral other a uthor,; refer to th e prodndion of sl<in n eopl asms in ratb 
follo,Ying exposure to ultraYiol Pt light. Findlay (1929) r efer s to rapidly 
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gTO IYinn· papillomata, and \\Tahlgren (J\r32) mentioll:; t.wo main type:; of 
neoplas~ns obsenecl in mice : (a) a more or l ess Cornif,Ying Sqcl'amous-cell ('U l'­

cinom a, and (h) au undifte1·entiated Sarcoma-like tum our built up of polymm­
phon:;, often fusiforw cells . From t his it :;eem e tl probabl e that eYelJ t hi:; 
I'Li l'COJJJa-like type w a,; of an e]Ji thelialnature. ~Iartiu a nrl Ste"·art (Hl:J:)) si n1e 
1 bat the epith elial origin of this spindl e-cell epid erm oid ra r einoma had been 
1n•ll recog-nised in t h e European literature . Husch :111tl Bmmwnn (JD:H.J) 1·eft•r 
lo tlle IYi d e Yariation of t be l'clls, not -only in diHcreut neoplas1ns, hut. c\-l'lt 
in difl'ercnt p a r ts of tlH• same growtlt .. Althongl1 ep i thelial iu origin :-;o n1e 
rc>~emhle san;omni.a. Sollie \Yere inYasiYe, mHl a11 oe<·<J sioual lll etasta sis \Y <Js 
oh,.;t>J ,-ed in the UP('k . ::'\ o l:iCl'OJHhry grm1·ths \\·e1·e fonll(l in t. h e Yi scera. The 
Pxirem e anaplasia of i ht•,.;e gnl\d hs are reft•rred to b)- Brooke:; (1!J:l-:J). j]e 
d(•,;eribPs iypil'al squ amous earcinoma cells _wii it a slig-ht amount nf 
ke:·dinisatiou a Jlloll gst ihe tleep e r lay<'l'i> of f us1form celb. 

Hoffo (1930) \\·as able to c-au se malignant neoplasms in nt:-; anll mi('t' hy 
expo~m·p to the snn . 1· p to ihc>n :sul'lt nc>oplasms lwtl cu ly lwt>ll e:-.;p<'l i­
llleJltally brought about by uliraYiolei light. ~;ix ltundred r at :s WHt· thus 
Pxpo:;ed for about :) h ours daily. These rodeni~ ])eing- Yel·_y ,;ust'epiihlt• tn 
h<•nt wt>re not exposed hetween 11 a.m. a nd 1 lUll. Aft<·J· :; mont hs 
he oh:-;ei·Yed hyperkpndosi:-;, hro"'ll patch es, aucl dilatation of t.h e hlood 
q•,;st·l s . .Jla li gn atH·~· t·onJmt•nectl afteT 7 to H mo1dl1 s. ::\Teopbsnt,.; ot·t·lll l't"i 
i11 1 Itt• lwi1·less p:trts of the body, mostly 011 the t'<Uc;, fo llmi-Ptl b_v eye lid.-;, 
nose, tail, and (ligi b of t h e front feet. In so 1u e situa1imts ca n·inonwta 
t!cnnTed, " ·hile in ot hers spiJUll e-l·e ll saJ·t·oJJ!Ll(a \\' Pl'e rlest·J ihed. TJH1,· it i,; 
stat('(l ihat in the ;;am e animal careinoma ou· tuTed on the Par, and ;;arcotnn 
on the eyelitls. 'J'he gen pnd (·onl'elJsu s of opinion, ]HJIH'Yer, i,.; th ,d 
the grO\I·ih:s tl es('}'ibetl by Hoff-a \\·ere uot sarronw.Lt, lmi l'ipiltt1le-t·ell-likv 
Ppidermoicl c-an·inonwi<t. 

H.oH'o a lso r efpn; to <t h ypeJ·choJestl~rinaemia in t.lw lloll -Jll otedt'd pa1 ts 
of tiH' hotl_,-, \Yhit'h ;w\s in after a fe w d ay~' expo~\tl'<'. He ('onsitlers th;s 
important, h e(':t lls<' cholt.•,.;terin is a nutri tiYe plJOto;u·iin· and l1eliotropi c 
snl>sLuH·F. Bauma nn awl Huseh (1!:):1~)) lll a in1ain that tltei l' c·~pcl·ime lt tf; - rlu 
uot support the t heo l'y t ha t. ('hol esterol is a primary +;1ctor in the pi'OtludioJJ 
or n po pl aslllt> in til e albino mice. Although t h(' lll'Opln sm,; Wei'<' read il y ])]'()­
rltl<'l'd by inadi<Jiion, ih e eholl's1erol con tc> ni of the ,: kin, Hll<l of the (•;n·,.; \\·:1,; 

no1 iiH·n •a,·ed , and mit·e on 2 JH'r c-ent.. cholesie1·o l in iheir d it>t th·,·plojwrl 
n eopla:sms at exact.! _,, the sam e rate as those on the stot' k di ei. The 
eholesterol co nten t of the skin \\as increasl'd h)· inallia tion i n ih(• n1 t, hut 
1W/ in ihc mouse. 

'l'lwse t>xpl·rint e nl:-; 011 mice hy lloffo of Bue u o,.; Aire,; (·aus<>tl so nn•(·h 
publi(' i t.\· that th t> Acad em y of }Jedicine in PariR app oi n ted a COJJtlllitte<' to 
vet'if)· ilwse olJseTYatiml s . Seeing- t h at rats a nd mi('e rl ispl~l .Hll s u(·lt 
:-w nsi ti1·ity t.o ultraviol d rays , tl te t·ommith'e ro n('l u(lFd lll· dirPd in g· t'ht> 
a!tt> n1imt o£ inclivirlnals wl1o abuse suu baths to t h e potential danger of su ch 
<>xp osnres .. 

Beanl, Bogp·ess a.nrl von Haam (19:lG), ho\l'f'Yer, dirl not sh a re t h e far­
rear·.hing- conclus ion s of t h e Aeademy of M edi cin e of Paris, t h at smtlig·M 
and s unbaths may haYe rl a ng-erous rarcin ogenie p osRihiliiies f or tl1t> hmn <111 
race. Sinre the normal h nhii.a t of the rat i s darlm ess, and on-e year in t l1 e li £0 
of the ra t is comparable to 3() years in m an, seven m on t h s continuom; ratlintion 
r ec1uirerl in the 1·at to prorh1re n eoplasm <>, \YOU](l he ef] u ivalen t to 20 honr,.; 
f!aily ultmviol et irradiaJion fOJ' about 18 year s in m a n. This illu~tr:J.tes th<' 
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G. DE IWCI\: Al\D J. I. Qlll :". 

u eeessity of careful consider ation in inter pretin g the l'Pt> ults obtained 
experimentally iu laborator y an im als ancl t h en applying t h rse to man. 

HL' ),l,JAltY. 

1. 8kin ca11cer in rab (u11<l i n mice) can he p r oduce<l by exp o;;ing i.he111 
daily Jor defini te perio(b to 1tl tm1·iolet ligltt. 

2. H.offo produced identical nPoplasms in r:..t.b; by espo;;iug them daily 
fm G houn; to :mnli.l)llt. This '"•Is C'onfirnwd in th e e:xperimPnts at Ondt>rsi.e­
poort, " ·here rat::: wen • daily exvosed for 4~ hours i.o ~unlight . I 11 

011 e insi.all('e a ll\' 11' g ro\Y(h cleYdOIW!1 in a nlt <'X]H)sed da il y for mtl.1· 2~ hour:-: . 
;J. t\o far no ;;pontuneous skin <·aueer have lwe n ohseJTed in th<• nds :ti 

Onderslepoort ,d1 en kept und!)l' sheltered coudi.t ion,; hut in one rat in t he.w 
experiments, a fiLrohlastic :::an:oma \\·a ;; fotuul in i.he li,·er , lung, and 
OJ HE'll f.Ulll. 

4. 'l'he s kin catl<-P l':i o(·(; \llTP<l on the lwir] p,;,.; pad,; of till' ,;kin, and :11 
t h e nwjority of rats U!'ll' grow( hs appeare1l in mm·e tha11 Oil<' pla(·e on ilw 
l:od,\·. 'l'he em·;; IY<'l 'P mo,;t fn·queHi.ly :tffed<·<l. 

,->. '!'here "·a,; no <l<·finite oc<·tiiTPIH'e of m eta,.;ht~is in1o other org'<UIS. 

(). 'l'he eurlies( appearallC!' of a lll'\Y gnlldh, 1o \\·hi ch aU.ention is t1rTIY1l, 
\Yas ± 10 month:; nft!"l' expn.~\ll'!' of ihe rats to suulig-ht. 

I. In all the n e\1· grmdh,.; a micros('opi('al (liagno,.;i.~ of an epi1lt•rmoi•l 
careinonm \nts m<til e• . The statement Ly Hofro 1 hat so me of 1hPse n eopla ,.;m~; 
\\·erP of the nature of sal'!'Olllata ('Onld not he ronfinned at Otl<lerstPpoort. 

~. Thr p;ulier ]e,.;ions reYL·alPcl the usual chauH·tl' ri;;ii<·s of all acauihoma 
as:;ocia1e<l in some ('<l:iP:i \Yillt h,Yperkenttosi,.;, whil e i11 i he larg·e a('hn•ly 
gToll·iug neoplu:;m ,; there W<\" much m·i (lence of anaplasia. 
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JIIOCLil\IATOLOGICAL STG JJIES OX WHITE RATS IX SOUTH AFRICA. 

APPEXDIX: I. 

In this report a desrr·iption will be given only of t ho dovolopnwnt of skin tumours a s noted in 
t he individual an imals. 

r:ROUP A 1 (OlV RES7'RTCJ'BD D!JiYI') EXFOSRD J'O SUNLTGH'l' FOR 4~ HOURS 7) !1!L Y. 

On 29/ ll/ 41.- 0nc rat (No. 51) died from heat stroke following exposure on a l'ery hot rl>ty. 

On 31 / 1/ 42.- Another on~ nt t (No. 65) died from heat str:oke. Consequently this group was 
left wi t h t hre!l animals only for the rest of the experimental pe riod. 

l :!.th A U(J?!·'I , 1942. 

RAT )lo. 54.- Lcft eye, top lirl small, ronnel, bright reel s welling, si?-e of s mall round shot 
(p hot ol!raphed) , remover! completely for microscopic exam ination. Right eye, top lid, nJso slight!~· 
roughened. 

1Y o. 33.- -Left eye, lower lid, large, r ound, red swl'lling sizCJ of pea a nd covJred with red sca b, eye 
somewhat watery. Right eye-nothing definite. 

No. 58.-Right. eye col'!1ea opaque, no t umour formatio11. 

4th 8 ep!embeT, 1942. 

N o. 33.- Lcft eye, Jowet· lid, ronnd t nmour, about siz3 of pen, smooth, pinki~h red, e xcept outer 
wrfrtce which show8 thick greyish scab. Whitish secret ion fmm t he eye, which is partly closed. Right 
eye, lower lirl, very slightly roughened, just visible. Right car shows a small, round, hard, hntton.likc 
thickening, light grey in colour. 

.''lo. 58.- 0pacity cornea right eye, very <listinrt. Left eye, lower l id slight roughen ing. f:light 
opacity corn:a . Both ea rs show th ickenit:g, slight wart liko gro,vth some11·hat s rr :1ken. 

S o. ;H.-Right eye, upper lid, small hut distinct roughen ing cl ue t o proliferation ol <'pi t lw li um. 
L &ft eye, slight opacity cornea. Eyes small. Slight t h ickening both ears. 

2Rth 8 e;nt-,mber, 1942. 

N o. :">~·.·- Loft. eye no rmal. Right ey~', top l id , small papi lln,, on hinrl eom er. 

X o. 58.- Rig:ht eye opaque, middle of top lid r!ifi usrly ··orl pa pilla., s ize of small pin's heart Left 
c,ve small, opn,qu3, oth< rwisP normal. Left <'a.r t.hickoned , showing h orny out.gr·0wth. R ight ear also 
slightly t hickened. 

S o. :33.--Lcft cyr lo\rcr lid, tumour slightl,v enlarged. onl.1' top co,·cre•l '"ith scab, hlceditl,\!. 
Rlight 11·J,itis h secretion frofT, ey e . Right eye oppn.r·rnt ly normal. 

flth Octo/,er, 19.t2. 

No. 33.--T.cf't, C,V•'· lower li rl, t umour approxirnatf'l.v the same sit.'', no t mvlcncy t o cnla.rgr . Ont<'r 
s ur fac•: mw, hleeding sonrewhnt th rough ~ct·atching. Right <'.) c nothing deA nitc. Right ear. bn ttorr ­
like t hickening, ha rd<'n ing, sligh tly pu rpl ish on insirlc. Left ear s li!!ht t hickening. 

?ln. PiS.--E .vcs opaq 11P anrl S!n&>ll. Right ey e, upper l; d J'Olll1dP:d. t hit:l.:er ing-, s ize ('fpin's head, 
bright pjnk. Left Pa.r, Hlarkcd. t hickening, horny outgrowLh, hright pink. 

~Yo. 54.--.. E.ves smalL somewhat watery . Lf'ft eyelid n0t lring definite. Right ey,, snnll pa1)illa, 
slight thickening. 

15th No~·ember, 1042. 

N o. 33.- T umour on left eye showing marked enlitrgement with t endency to bleed. 

N o. 58.- Thickening both ca.r:s, with hornlike outgrowths from innor surface. Fre q uently 
scratched with tendency to bleed. 

No. 54.- Diffuse round swelling middle toe of right foot, size of small pea, bright red. Also 
small diffuse thickening on right side of nose. 

21st D ecember, 1942. 

No. 33.-Enlarged tumour left eye, completely closing the e,ve. Definite tendency to bleerl. 
S ubcutaneous swelling on left ventral side of n0ck. 

No. 54.- Tumour on right foot markedly enla rged involving whole foot wh ich is partly erorled 
away t hrough constant licking by <tnimal. Diffuse enlargement on right side of nose. 
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G. DE "1\0CI~ A:'i"D J. I. QrJX. 

No. 5R.-Both cars rliffusel_v enla rged and t hickened on to s iclo of head. Tumours very vascular 
ospeoi~ lly ronnel base, covered with ,-od scabs following repeated bleed in~. 

All three of t he above anim>dR wore killed on 21/ 12/ 42 fo1· autopsy and collection of specimens. 

Simult;,neously rat ~Vo. 66 from Group Bl (2~- hours sunlight rlail_v) an< I rat No. 64 from G>·oup Cl 
(fully sheltered from sunl ight were also ki lled for autopsy. 

Compared with the rats from Gr"Oups lH and Cl all three the a nimals from Group Al appeared 
anaemie although the aYcrage body weight of ftnimals from all thrE'O the above gr·oups was ,-ery similar. 

UROUP A2 (O~Y Ji'ULf. D!W!') EXPOSED TO SUNLIGHT POR 4~- HOURS DA ILY. 

o,, 30/1 / 42 one mt :\o. (i3 rli(' cl hom heat. stoke on a very hot clay leaving four rats in t his group 
for the rest of tho exp0rim•.ntal 11criod. 

J '!.I h. A uuust, 1042 . 

• \"o. 38.-Photographcd. 
Dxtonding on to side of face. 
roughened. 

Right eye V•cry large, rliffu~e, purple red swdling_ of lower c_vc l id 
:-.Jo scab or bleeding surface. Left eve, lower lid s lightly but definitely 

Xo. 56.-Loft eye, lo" ·e r lid slightly ronghcned. 

No. +6.- Right eyc, top lid s lightlv roughened. Left e_ve, lower lid also roughened. 

X o. 51.- Lcft eye. lower li<l small round. pinkish swelling, s ize of pin head. Right eye nothing 
definite. 

4th S eptembe1·, l 942 . 

• Vo. 38.- Tumour righ t eye markedly enlarged, about l inch in diameter. Prominently bulging. 
Raw bleeding surf;we on top. Hlood veswls round about base prominentl_v visible. No sign of spread 
to neighbouring parts. Left eye, low.;r lid ' light roughening but pale and uninAamed. General 
condition of rat quitr: good. Animal live ly . 

No. 46.- Left eye, lower lid ,-ery slight r·oughening. R ight eye, lowor lid very slight roughening. 
Ears both slightly thickcncd. E yes small. 

No. 56.- Ears slightly thickened. Right eye normal. Left e_ve lower lid very slightly roughened. 

No. fil.- Loft eye, lowf'r lid small , but definite roughening, s ize of small pin head. Ears sligh tl.v 
thickcn<'d. 

]4/h S eptembe,-, lD-l-2. 

N o. 38.-Killed for autopsy and collection of material. Tumour right eye m arkedly enlarged 
and bleeding. 

2Rth S e7JiembeT, l 0-~2. 

So. 51.- Left eye, lowe r lid papilla hind corner, increasing. Tumour, s ize of pin's head, reddish. 
Two small papillae in front, <llso incrf'asi ng. Hight cy<;, hind corner, both lids diffusely thickened. 
\'er_v red and vascular. Definitely increa>·ing in extent. 

:Yo. 46.- Left eye lower lid very small reddish papilla. Hight eye, top lid middle section small 
papilla, showing outgro\\·th. !3oth eyes slightly watN-y. 

No. 56.-Left eye nothing definite. Right eye nothing definite. S lightly \\·atcry. 

Dth 0clober, 1942. 

No. 46.- Left eye, lower Ji(l slightl.v diffuse roughening. pinkish rcd. R ight eye nothing definite. 

Ko. 56.-Left eye, sl ight thickening a bo,,e top eyelid, slight ly pinkish. Right eye nothing cl('nnitc. 
ERrs nonnaJ. 

So. fi l.-Left eye, lower lid papilla more enlarged, 'izf' of pin's head. Right eye cliffusel_,. 
thickened, mainly on posterior part of top lid. 

15th November, 1942. 

No. fil.- Tumour left eye diffusely enlarged with repeated bleeding. Found dead in cage on 
morning of 16th November with tumom eaten out by other mts. Car'cass very anaemic probably 
through excessive bleeding from eye tumour. No material was collected for· examination . 

21st n ecembeT, 1042. 

No. fi6 .- Lcft eye complete ly closed by large, protrud;ng dark red tumour covered by dry scab. 

No. 46.- Lcft eye, lower lid shows small roughened tumour size of split pea. 
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G. DE EOCI~ AND J. I. QUIK. 

TA.HL E III. 

:1lbino Rats e.I']JOsed JJnily jo1 21 /}oms to Sunli.I)J,t }Torn 7.10.41 (With o 
Control G1mtp kPpt in tl1 e Sl11((le. 

-· 

Group. 

---

Group Bl exposed for 2-& 
h011rs from sunrise (on 
restricted diet) 

Group 112 exposed for 2-& 
ltnurs ( un full diet) 

Group C1 in shade (on ro­
ctricterl rliet) 

Q,·onp C2 in ohade (on f ull 
diet) 

I 
I 
! 
I 

No. Dntc :Speci-
of of 111f'l1 

Rat. Dettth. No. 

30 5 16/ 43 2!:l:Z84 
gs 2/ 9/ 43 -
48 - --
61 2,110/ 43 2076:3 

I 
()(\ 22/ 12f'l2 28G33 

I 
34 -~-=--~--=--
41 l 2/ !:l/ 43 I -
44 8/ 8/ 43 295:21 
50 26/ 814:1 I _ 
60 18/ 5f 43 2!l2Hi 

R emarks. 

PncLnnonia . 

Di ~charged. 
f-lpinclle-celJ sarconn ta ILmg, liver, 011l')Jltum, 

right ear s!ight widenin2; of epidenni~. 

-

Discha.rgod . 

Pneumonia. 
PnPurnonia. 
Both ear8 with noduks, one with hypPrkem­

tosis and earl.'· sta-ges of epide 1·moicl <'HITi­
nonl.a. 

---,------------------------------
+0 2/ 6/ 43 2!1272 Pneumonia. 
43 Di"charged. 
1)3 
.'55 
(i4-

3.) 
30 
4:'\ 
40 
;)!) 

:) ,/f; / 43 29283 
1:2/4 / .J-3 

:22112/ 42 

i / 3/ 43 28fll0 
2 13 /43 
2/ 4/ 4:3 2fl0i0 
{;/-l '4:~ :2!l0il 

16/ +/ +3 

3S9 

Pn~mlTI')nia . 

IPnetunonia and 

f>nonrn')nia . 
1'nmltnonirL. 

ahscc3s on hcrH1. 



JliOCLDIATOL OGIC.U , STUH B S 0 .:\ \\'IJl'l'E l L\TS I K SO l"l'll Al-'lUCA . 

'fABLE I Y. 

Albino Hal~ c.rposcrl to S unl iyht from 1.4.42 (1v ith a Control G t Mtfi l.·ept 
in the S/,(ule. 

:Ko. .Dat e 
Group. of of 

Hat. DPath. 

Group Ao. exposed for 4! 16 7/ l / 4:3 
hours (on I'<~strictorl ,liet) 31 :!3/ (i/ 43 

:1;3 6/ 9/ +:3 

39 :~ 1 /9/43 
53 
S5 

f:lpcoi-
111011 

:\o. 

~870!) 

:w3.>o 

:296:26 

:29716 

Re1n arks. 

Pneumoni>t; nPoplasm r ight ear 2 om. 
d iameter : L!;pide rmoid carcinoma. wi th 
ha.onlOrThago an<l ulcPr~Ltion . 

Horny outgi'Owth 'eft ca r, 3 em. in rlia.mter : 
Bpirlormoid ca rcinoma with necrosis. 

'Vart-li ko growths both e>l!'S: One early 
lesion of epidPrmoirl carcinoma. with hyper­
keratosis, one wit.h inflan1n1a.tory changes 
r n · nccros~s . 

- ·-- ------- - --------- - - - - ------- - ----------
Group A3, cxpos('d .for 4} f) 

hours (on fu ll d iet) 34 22/ ll / 43 

36 18 1.5/ 43 
44 9/ 4/ 4:3 

49 17/ fl/ 43 

:j(i 24/ 11/ 4:3 

2!)950 

:29::!13 
299·~9 

::!\)6!)4 

29048 

Pnc urnonia, ; wn.rtlikc growth right oar· ~ 
Barly lesions of cpidemwid carcinoma wit h 
hy perkemtosis. 

Pneuntonia ; now growths nose and ear· : 
Nose e pide rmoid carcinonu•; car eal'iy. 

Pncnn1onia : absces3 right inner ear : 
Le s ions, lan1inated appPar'H itC'e a.nd inflarn­
nuttion . 

PneurnoHia..; now growths on oae: E al'iy 
les ions of epidcrmoirl ca rcinoma with 
hypc1·kcratosi~ . 

--------------------------------------------
Group Ho, exposed for 2} 

how·s (on restricted cliet) 
4 
!) 

10 
Vi 
:ii 
!);j 

J l/n/ 43 
:3/ 6/ 43 

23/ L0/ 43 
29282 
288:JR 

.Discha rged. 
D ischa rged. 

Pneumonia. 
P neumonia . 

-·------------------------------------------------
Group H3, cxpose<l .for 21 

hours (on ful l d iet) 
l)i seha.rgcd . 

lR 2 1/ R/ 43 29:36R Neoplasm scrotal J'Pgion- F ibrohla stic sa r -
co1na. 

3S 1 U/ ll / 43 P neu monia. 
-!3 !l/ L0/ 4:3 
4() 7/ 2/ 43 P neumonia. 

I 
48 14/ 5 / 43 - Pneumonia.. 

------------------___ :___ ----- -------- --------------
Group Co, shade (restricted 

diet) 
8 28/ l0/ 43 -·· -

11 10/ 5/ 43 
-H 22/ ll / 43 2\lfl46 Pneumonia . 
45 14/ 5/ 43 
.'iO 1 S/ f) 14~ 29214 P neumonia . 
.')) 29 / 7 / 43 

-------------- ------------------ ------ -·---
Group C3, shade (full d iet) 3 

6 
1\l 
33 
·10 
:35 

17/ 9/ 4:3 
14 / 7 /4::! 
2/7>43 

26/ ll N3 

29693 

293!)3 
29945 

D isrh.ai'ged. 
Pneumonia. 

Pneumonia. 
Pneumonia. 

----------------------------------·--···-·--

JGO 



G. DE EOC.K AXD J . I. Q"LT K . 

TAHLE v. 
Incidence of N eoplasms w R ats after E .'V]JOSW 'e to Sunlight. 

Commencement of 
Exposme to Sun. Group Ko. 

7,1 10/ 41, 4! hours. . . . . . . Al , 5 m ts. .... 5+ + 
:!3 + 
5R + 

4t hom·s .. .. . .. .. .. . .. . Al , f) rats..... 3ii 
56 + 
'i6 + 
51 + 

l/4/4~, 4i hours. . . . . . . . Ao. 6 rats. .... :n 
35 
:!9 

4~ hours . . . .... . . . . . . . . . A3, 6 rats... . . 34 
44 
56 

7/ 10/ 41, 2! hours.. . . . .. B2, 5 rats... . . 60 

g 
0 z 

+ + + 
+ + 

+ + + 
+ (Killed) 

+ --:- -+ + 
+ 

+ 
+ 
+ + 

+ 
+ + 

+ 
+ + 

Photo No. 1.- R at A 1 / 58. Growt h "·ith swelling of left 
ear, r oughe ning of eye-lid (left ,·iew). 

_..; 
0 
0 

R 

+ 

_..; 
0 
0 
R 

+ 
+ 



BIOCLL\.UTOJ.OGJCAL S1TDTES O:X WlliTl" R.\TS IX so·u'l'II A"FRICA. 

Photo No. 2.- Rnr Al / 58. -Lar ge cnncer growth co,·e r ing rigl1t 
e:11', roughen ing of eye-lid (r ight view). 

Photo No. 3.-Rat Ali -56. Large cance r growti:J. 
cover left eye. 

3G2 



G . JJE T\O('T~ .·IX]) J . I. Ol"U\ . 

l'hoto ~o . ~.-Rat A 1 / -'5-l . Canc·er growth~ on left 
s ide of nose and r ight front foot. 

Photo 
l 4Q X. 

No. 5.- S pecime n 29215. :Magn ification 
Ski n of rat. Note the cha racter istic 
hor nifyi ng squa mous can·inoma. 



BIOCLJMATOLOGTC.H, S'JTDIES OCi' WHITE RATS IK SOUTH AFRICA. 

!Photo No. 6.- Specimen No. 28257. Magnification 
140x . Skin of rat. Epidermoid carcinoma. ~ote 

the sarcoma-like nature of the cells. 

Photo No . 7.- Specimen No. 28631. Magnification 
UO x. Sk in of r a t. Epiderm oid carcinoma. X ote 

t he 1·a r iation in the structu re of the cells. 

364 



G. DE lWCK Al'ID J. I. Ql;IX. 

Photo No. 8 .- Specimen No. 28631. Magnifica­
tion 1,10 x. Skin of rat. Epidermoid carcinoma. 
K ote the ,.a ri ation in t he structure of the eells. 

Photo No. 9.-Speeime n 28631. Magnification 
300 x . Skin of rat. A slightly higher magnifica­
tion showing the variation in the structure of 

the cells; some with more than one nucleus. 

3G5 




