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INTRODUCTION. 

IN the variou" re;earclH'< conducted b.v us predou,]~· (Quin an cl 
H i1ui11gton, .l!J:J:j: Him111gto11 nncl (.Juin, 19~:J. 19:j4) on the problem 
or geclclikkop amongst small -tock in South .\fricn. µ'l'l'OI •cliflirulty 
w:" experienc·ed in eluci<lotinµ' the gene•i~ of the peculiar s~1Dpton" 
shown in thi~ <lisease. Although the nctiology of grcltlikkop had 
lwt>n kno"·n fo 1· a goo<l mnn.v years tlll'ough thP flrlcl cxper1me11 !; 
t·on<luctecl hy 'l'heiler (191 8). i 11 which lw '1t>finitely JHo,·cd that wilted 
'1'1·i&ulus vegetution could , u11der ccl'lnin 't'U"onal c·o11ditions lead to 
outbreaks of this clisea-e, little '"'s know11 of the fortors operatiug
in bringing nhoul the <·011<litio11 and e~Jlel'ially !hos!' re,pon~ihle for 
the acute photo,eusiti:<ation aucl the ,uh<t•quent µ-nwe jaundic·l'. 
Numerous allt'mpt" at i,;olation Ol' CY<.'11 of 1le111011st rntion of suc-11 
ac t ive pri nc ipll's a; wou ld lend lo the abovl' ; ymptoms in experime ntnl 
animals have fuiletl. 'l'hus tlw causo.> of the marked photosensitisat.ion 
remninecl obs<>ure a; no photo-ucti,·e ;;uhslnuce could he tlemonsh'ated 
in the plnnt. a• for example, has been fouucl pos>ible in v;,riou~ 
species of Hypcric11111 an<I other pla rlt~. lfo"·e,·er in examining !ht• 
hil e and fnN·I'~ of naturall.v ocrurr iug t·ases of g-f'elclikkop as well 
ns t he same materials rl'Om expe1·i111011tally p1·01l 11<·cc'I cases of 
obstruct ive jnu 11<liC'e in sh eep, we weri; nble to s how i it a preYiou~ 
c·ommuni<-ation that therr WHI' p1-ese11t 1·elnti,·p]~· larµ-P unaounts of 11 

ftuore>cent pigment, i<lent ifiP<l "' phylloer~·t hrin, which could h<> 
i8olntecl in pul'e form from all the•e material-. Fur1her111ore, minute 
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amouuts (40 mg-ms) o1 t he same pig lllent. whPn i njedNl into )leriuo 
sheep, protlueed typical pholosensil irnlioa aud :mellings of tho> head 
similar to those seen in geeldikkop. II therefore seemecl reasonable to 
aN·ept ph~· lloeryth1·in , a produd a1·ising- from (he clisiuteg-rntion of 
c ·hlm'Oph~·ll a (the ehemical relationship between these hrn ~uh~tance~ 
will he apparent from the subjoinecl structural formulae) as the real 
<;a use of the pholosensili~ation. 

Chlorophyll a. 

Phylloer~·thrin. 

Since no trace of the 11igment as ~uch coulcl he fouod in lhe fresh 
green plant, i ts formati on somewherP in the animal body had to be 
.assume<l . Several workers ( )J:archlewski. 1905; Rothenrnnd and 
Inman, 1932) hacl clemons1 rated the J>resenc-e of "nall amounts of 
ph~· lloerythrin in tlw di¥"es(iYe tracts of herbivo1·ous animals although 
no systPmatic woi·k on i t.s formation and clistributiou in t he animal 
bo<l~· lt a<l been carried 0 11 t p1·evio11s to our in vestig·a I.ions . In 
prelimina1'_v expo>rimeuts we were able to sho"', in the Merino sheep, 
tl~at besides being present in t he bile and faeces, fair amounts of the 
pigment coulcl also be isolated from the rumenal con(enls but only 
,,~hen sut~ h aninlal:-: ,\·erP HHlintair\ecl on a l'atton eontaining 
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chlorophyll. \ \" lwu 1h·~-, bleached ha~-. 1nudicall~ elernid of 
chlorophyll. wu< fe1I Pxc·lu;;ivel~', phylloPr~·lbrin grndunlly 1lirnini<hed 
until after a perio•l of 7-10 ela~·~ it coul<l no louger be detedPd iu the 
digestiYe tract. 

ln order lo guin fmthe1· i11;ighl iulo llw mech1111is111 of its 
formatio11 , stmli<!s wt•1·P marle of l11e <listribution of pl1.vlloerytlnin 
in the variou~ pal'ls of thl' digesti\'I~ system in the difl't•re1d s pecie~ of 
rlon1esticalecl :111im1\ls, nil values being red uced to d r.v wpighl llll~is 
ao.cl the ph:yll rH'l',l't h riu exprrssed in terms of " 1· u111r11 units" per 
g1·am of ul ime11h1ry nonle11ls. 

Exfrat'lion of thr pigment "°'" curried out hy tlw neicl-ether 
method fl' drsc·riht'<l hy llimingtou and Quin oo:wi. 'fhe ~ume 
standard "'"" u-Pd for compari son but. fo1· conveuieut·(', the results 
were di,·ided b~· tf'n ( 10) and enllPcl · ' rumen uuit, "•O that ·· I n1mP11 
unit ,. ~ 10 " hile unit' " as preYiously itefinerl. 

For the 1·0llP..tion or material• . healthy aniwal• wen' kept on a 
known tliet, u<ttall~- for ,p,·en cla~-"- then killed autl th!' whole of the 
digestive 1rad c·areful l.'· remo,·ed iwmediatel.'· aft<•r cl<'ath. The 
stomachs . toguthP1· with the intestines rl1>hu·he<I f1·c1111 tlw 111c«'11tery 
were sprca<l out so that rep reaentative ;amples of' ingf'Stll coulrl be 
taken from thr vnrious Je,•el" of the !rad. 1':xtrnction of the materials 
wa~ usualh· r·cJ111111<>11Nid i111mccliatelv afte1· collec·t ion, i11 this wav 
minimis ing t lw o·isk of 11 11y changi; i 11 p hy l loc1',dh ri 11 content. A 
smear of t lw moist n111 lc• ri nl w :is aloo examinrcl mic1·0,;i·o piN11l." in 
order to USC'edn i 11 whet her i nfnsoria a1Hl bal'\cria W<'l'C p1·esen l. 

EX PERIMENTAL FINDIN GS. 

lu 01·der to ohtai11 significant infomwtiou concerning the 
phylloeQrthrin l'ontl•nls of the rlige;tiye tracts o[ the \'flrio11~ species 
of auim11ls. tbe.e """' 1Ji,·icle<I into the followioit it•oups nccorilina 
to the type of food l{<'11eral '·" •·onstm:etl by them: -

A.. lierbivoro. 

J. Humi11n11ts- oheep ancl cattle. 
2. 'l'hoHP wil.h n "i ngle, simple .slomath-ho1·s1•s, mhbits a 111l 

g11 i n<•n pigs. 
ll. 01111< ivorar-l!ig~ a n<l 1·ats. 
C. C<tr11iuortv-Dog•. 
D. Bi·rds-.1."owls. 

A. I. Rl' MIX.\XTS. 

Sheep. 

As most of the preliminary experiment~ were concluc-ted on 
sheep, further studies were carried out on this s1iecies. For this 
purpose hcalth.1· hair-grown and adult l[eriuo ~ 1eep kept under 
stabled conditiou~ w~r1• ulili;ecl. That the ph~·lloe1·ythrin funned i11 
the digestini tract was •ubject to absorption i 11to t hr blood sh-enm 
was proYecl by lh<> fad that this )ligment coulrl be 1·e~0Yered from 
fistula hi lP i 11 anHH111ts r11·opo,.tioual to the chlo1•011h.1·ll-c·o11te11t. of t h1; 
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food. As already mentioned, fair quantities of phylloerythrin could 
be detected in the nnnen all(l ot her fore-stomachs, i .e . before the 
inges la had bee?- subject to true peptic: or intestinal di~estion . I.u 
the fi rst place it tberefo1·e seernecl desirable to ascertarn how ~bis 
phylloerythriu in the fore-stomachs was fo1·mecl , a.ncl the followmg 
possibilities ha cl to be considered : -

(a) Action of di(1'esti n i eniymes possibly present in t he saliva 
swallowecl with t he food . 

( b) Action of plant enzymes in the rumen. 
(c) Action of t.be bacterial flora in the rumen. 
(<l) Action of infusoria in t.he rumen. 

(a) Iii onlt>r to lest ou t UHi first possibility, viz. the action of 
the saliva , quantities of th is secretio11 were collected from the mouths 
of several sheep, a rrcl after mixing with fresh ly expressed green 
plant juice were incubated at 370 for several days . Attempts to 
demonstrate the presence of phylloerythrin iu tbese cultures fai led . 
In th is connection it may be aclclecl t hat the saliYa from both sheep 
and eattle is gcnernUy consicle1·ed to be free from any diastatic 
enzymes, t he main fea ture of this fluid in these species being the 
fairl~r high concentration of alkaline salts wbicb it con ta ins. 

ll wouhl Un1s seelll that t he saliva by itself could no t be held 
respo rrsible for t he bre11kclom1 of the chlol'Oph,vll ancl its subi<equen t 
..l1ange into ph,vlloe1·ythri11. 

(/,) l ' lrml e11z ymes. - 'l'o investigate the ])Qss ible role t ha t these 
might pl:i,,· in Hw procluction of phylloerythriu , two sheep were fed 
e x.c lusiYP]_,. for 4 weeks on grPen lu<'erne which hacl heen thoro\1ghly 
autochwe<l each day before fee<ling. Tn spite of th is procedure il wa.
found tbnt tbe ph~· lloer,vt h rin level in the fa e('es was not c:lwuge1l 
from th!' uornwl thus inclicnt.i ng that f he destruction of possible 
enzymes by autoclaving did not inhibit tbe formation of phylloer~·
lhriu. 

(c) A ction of rumenal bacteria.-It is a well known fact that a 
wry nch aucl varied bacterial flora is main tained in t he fore-stomachs 
of the nuninant animal. Although it has not been found possible to 
isolate and test ou t every single species of organism found in t he 
rumen, pm·e cultures were made in which TJ . coli, present in large 
numbers in the fore-stomachs, "·as incubated with fresh, g reen plant 
jui.ce, and also wi th sterile broth to which small quantities of 
commercial chloryphyll hacl been added. In both instances it was 
found possibl~ to demonstrate the presence of small amounts of 
phylloerythrin. .\! though otl1er organisms from the rumen were nol 
tested out systema tically it \\'011ld be reasonable to assume that 
several speeies of banteria may cause the disinteg;rat ion of chlorophyll 
with the formation of phylloerythrin under suitaole c·ourlitions. 

(d) 'l'lt e possible 1·6fo played by infu.<oria.-That iufusoria form 
a considerable propo1·tion of t he bul k of the rumeual mass is obvious 
from the lari:re number, c'onsistiog of differen t species, to be seen 
lllicroscopicall.v in a single drop ot' the expressecl fluid. 'Moreover, 
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they are <"apahlt> ol i111{t>~ti11ir v:niou' kind~ of nrnlt>riaJ, including 
stan·lt granule,, 1·hloroph,d l p:u1id€s anti bad1>1·ia. Si111·+' it ha~ not 
been found po,;,ihlt> to .. 11Jtin1tc• auy of tile"' 111·µ-u11i,ni- i11 r1/ro it i~ 
ob,·iouslly <liflfrult to 1ll't'i1le whether thp~· arl' •«q1ahlt> of' tm11.,fonning 
.:bloroph,dl i1110 f' h.l'l lo1•1-.1·th1·i11 . I n a prt>pal'lltion 1·onsisti11g of 
sP1·eral g1·a111:< of I ho1·011g-h l,\· washPd inf11sori11 fro111 th<' 1·11men of a 
~ hPe p. phylloe1-.dhrin w:i, d1•fi nitel.1· dP111on~frntcd , alt hn111.d1 ngain it 
\\'Oniel lw clif+i1·11lt to :< lid" ll'heth1• r th i• ll'uS lahn in ll' il h ingested 
lrncterial bo1li11' 01· ll'IH·t h1•1· na t 111·a l dilorophyll \\' us d is i nt c>g- rn t ed hy 
the infu:<o1·ia lh1•111:<t>h ·1•s. Pnrl icl1•,; of µ-reen p l1ud n11d<'1· iuls c:oulcl be 
-.e~n ln~ i,1~ 11u111.'r i11 f11 ('1o rii1 . 

. .\.11 t>Xpl•1·i11u .. nl ,,~u, tlt1,· i:.;etl i 11 ,,·hic:h~ by inclif't•t·t 1u Pan~, i t. \VH-o: 
hopP1[ to goai 11 furth1•1 i11 l11r111ation a~ to tlH' actiu11 of tlw infusoria 
on chloropbyll. By 1·pgular ,_,·stematic tlo,ing of Yt1rio11' {Oxi1· 
,uh:;tam:e:< 10 ''"'''I'· it "''" 1•xpl'l'le<l :hat t he se11>itin• iuru,oria in th .. 
lort'-~tom:wh, <·ould t>il her he C'omµldel.I' killt>cl off. or at lt·a~I, theit
number- 1!•·1·at l.' rl'llt11"C'1I. . houl<l they 1111r111ully ha\'P been 
respon:<ihle fo1· ph,1·ll11H.\'lhrin formn tiou. this exp1•ri nw11t •houlcl have 
led to tlPr r .. a:<1•d l'alue• of the pig-men( hoth in lht• 1·11m1•11:1l 1·011te11t:' 
an<l in the fae1·e.<. 11h i1·h 1·111dd be t'xamined 1'<•g-11lu..J,,· thmug-lund th<' 
experi111e11t. 'l'wch·1• ( l :.!J full-g-1·0"·" lferino ~h""I' w1•1"• pl:1c<"cl for a 
week 011 u dil' t l'On t:1i11ing· li b .. ral amouuts of' 1'1·c•sh g-1·r .. 11 l 111•Prne. 
Hy mP.a t" of a 'to111111·h tuhe i11•l·rfr1l iu to the 1·11 1111'11 of' NH'h shPep 
dail.1·, :1 sma ll qua utit,\' 111' tho 1·11111e11 a l fl uid '""" with cl 1·aw11 and 
immecliately aft1•1·wi11·1I ' cxa111i 11 ed mic1·os1·opi1·:1lly lo asc·r1·taiu its 
1·ic h nf'~s in i1d'11"01·i11. Al the 1«1111• t i111P f:u•<'I'~ " "' '''' 1·ollri:tl'tl and 
their phyllnPrytlu·i 11 1•rnlff\nf tlf>IPr1uiue.I . 

ln all a11in1:1),, infu•oria were con,tantl) 1'"'''1'111 in la1·~<' 
number, "hill' llw f'a .. c·p, -<howed relati ,·1·1.'· larir<' amounts of 
phylloerythrin. Uaily 1lo,i11~ nf the ~hePp "·n- th1·11 1·0111111Pnced "' 
follow,;, thP 10011 r1•11111i11ing 111whangeil: -

(a) 'l'"·o :-. l1t~Pp Parh clo-iecJ 2 g-111 . 1><>h_l sHiu n1 pt•ru1u11g-anufc iu 
l liln• wnter 1laih· fo r IJ <Lan. nn"' th1•n•alt1•1· in<'l'NtsPcl 
lo :1 .. ; g111. dail,1· hu· ~)days . · 

(UJ Two 'h<'('I' t•ll(·h do,l'cl U·:.! gn1. l'O lo111PI in I litre wutPr 
daily fol' 11 d11ys . DosP thf'1·1•a rt1•r inc·n•as('<l lo () ·:I g111. 
da [ly fo l.' :1 d:i ,\'s. 

(d) 

(e) 

T"'(? • hP(•p c>al'h dosP1I O· l'.!i) µ-111 . po l n~"i 11 1 11 •-.van ide in 
l lit1·(• ll'Ult•1· d uil,\· for 11 days. 'J'hl'l'l'll i'tl'1' """'' i11<·reo-;NI 
to O·:.! JZ lll. clnily for J l <lays. 

'l'wo 'ht•l'p 1•:11·h cl11-Nl J )!111. quinine 'ulphalt• in J litre 
watPr till ih· fur l 0 tla \'S. l>o,P llwrc•a ltl'r i ut·rNHCd to 
2 g-m. tlail;· for JI d:i.n~ 

'l'wo <hrt•p t>:u·h 1!0,<>d O· l ~m. Gon•1·11111<•ni " ' ireworm 
R em<><l.'· (•odium arseuitt' an~I i:oppcr ,11]plrntl') in 1 litre 
\\'(lf f' I' 1lnil,\' for 7 days. 'J'Jip1·enfll'I' do<r ill<'l'!'llSecl fo 
O·!! g-111 . 1lnily for 10 clays. 

(/) 'l'wo , ]1 <•c·p krpl n ~ ron trols wer .. 1101 ilosPd nt nl l. 
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Duri11g thP course of t.h'! experimen t, regnl:n examinations of 
n unenal liuid samples revealetl tlie fact. tha t t he in fnsoria were 
flourisbi 11 g in these sheep equally woll as i1\ the co 1~lrols. l<'u r t.her
more, the phylloer.vthrin content of the fae.-:e~ on l~· show1>d minor· 
fluctuations simila r to thosf' ~how11 in the c-011! rnb. 

From this it may be concludeu that t h<> various sulMtarwes 
(ranging from simple oxi cl ising to <letini tel _,. toxic agen ts) dosed in 
daily subletba l amounts to sheep were <\!so withstood with i1n1rnnity 
by the infusoria. Hence through iuahilit.r to destroy the infusoria 
these experiments failed to reveal the dile these oq~anisrns 11la_vecl in 
the b .-ea kdow11 of chlorophyll and the fonnation of ph_dloerytb r· i 11. 

Apart from the definite action exerted by bacteria in th is di rect.ion. 
the <:i l'cu rnstantia l eYiclence to be rnYeale<I l:ite1· m.akPs it hig hly 
probable t hat the infusoria also, are eoncnned in the proce$S of 
d1lmophyl l disintegra t ion in the fore-stomachs of the ~heep. 

'Vith regurd lo the phylloel'ythrin con tent in the rest of t.be 
d ige$tive tract . the following finding~ are recorded (see Figs. l to 
3):-

(o) 

(bl 

Abo1nnsal contents showeu approximately the same amouul' 
as fo1rn<l in the nmten indicating that this pigment was 
s i111 pl~· passing through with the ingest3 . unaccompanied 
by either further· fonnation in t he abomasmn or tlestru1;
tion of the phylloerythrin b_,. the acid pepsin. 

The c:on tlrnts of the sm3Jl intestines ,bowed a sl ight 
progressiw decrease in the pby lloerythrin con tent tow a rcls 
t he i leum due, probably, to its absorption. 

' \'l1ere no prec3ution had bt>en taken to ~;.;dude the 
inliux of bi le from the .. 0111111011 hile tluct , a rehtti ,·el _,. 
large inn .. ase i u phylloerytln in concc1ltratio11 oc .. une1l ou 
passing to the lower region of the small iule~ t iue. In the 
case of a sheep, open1ted u1•on prior lo the experiment, 
and in which a pernH111ent hie fistu la hacl beeu in tr·od u .. ed. 
thi~ "·as not appa1·e1lt . A sl ighr r·ise is p.-obahly t.o he 
accouuted for by the prefere11tial absorption of s11gars . 
amino-acids, efo., tlms causing ph_dloer·yth riu to assume 
a re latiYely greater conrentratiou in t he in t.estina l 
conten ts. 

(c) '.l.'he lar·ge i1\i·esti nes, especially the latter pol"lion of the 
caecum a nd the hegiuniug of the floating C;o]ou , ll(l:ain 
containecl relatiYely larg-e amour\ts . d ue in all prohabilit~· 
to the 1·ich bacteria l ftora usually fo unu in tlrese parts a n<l 
acting 011 chloroph~·ll which bad esc3ped clisinteg-rn tiou m 
the rumen, a~ nbo t•) the aforementioned possibi li ty t hat 
other nu trien ts tll"e more reMlilv a bsorbed before th is leYel 
is reachetl. 'l'he foN:e~ too s i1owe<l h igh phylloerytlnin 
"ll 1 ue~ . 

Cattle. 
Only a few p hylloe1·ytlni11 analyRes "·ere carriecl out 011 cnt.rle 

as the distribution aucl rn lues closel_,. approxim3tec1 those obtaineci 
for sheep. ~CoreoYer, infusoria were present iu la rg·e 11 um hers in th<' 
fore-stomachs. 
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A. ".!. IlEitBlYOllA. 

llorses . 
Ln thi,; spe<:ie::, althoug h hed1i1·oro11<. the arrtuog-~1111; 11 1 of the 

>tonrn<'h i:< far more simple tha n i n t h t> n:111i11a11t. C'1111:•<'<1uPnll~-. 
"" coul<l be surmised, th<> phylloM·~·th .. i11 cli>trihution ~howecl a 
Yariat ion. Sample:; of i 11gesh1 ro lled<>d from tbe cardiac: as well a~ 
from the pyloric diYi~ious of the stomach l'6Yeale<l no phylloerythrin 
at all. Sillli larlv the <mall i utt>sh11P;; were devoid of all hut a tl-:tc ·1' 
of thi s J)igment. The e:we1m1 awl large colon , howeYer. showed 
t~ppreciable qua nt ities of pbylloerylbrin, while seYernl l:ng·e species 
of infusoria wf'rc p resen t in million>. T hns it would again >eem tha t 
those loca lities of thP g nt in whieh hactPria and infu,-oria flourish 
best are the actual s ites whp1·e ph~· lloe1·ythri 1 1 is fo rmed. 

Robbi ls. 

These animals were kept upon a diet of ln<·erne, t heu killed and 
exa111inPd in the usual way. Ph~'lloerythri11 " "'" JWP:<ent in the 
stomach where iufusoria >) 1Hl bacteri a were al~o seen. 'l'be faeces 
were in. 1nost cases 1·elat iYe ly rich in phylloeryfhrin . - 'l'ypic·al 
clist.rib\1tion curves m·e re prn1hwecl i u ~'i gs. 4 and :1 . 

6ui n 1)a. l' i.c; . .:.. 
'l 'he a iet in t h is case was grew barley. 

format-ion of p hy lloerythriu was obset·vpd as 
dist rihut ion <"lll"Yes. Fip:s. G, i a ncl ii . 

. B . Q.\1 X 1 , .OH A . 

Pi.11 . 

A fi1irh- abundant 
is PYi<l<'n"t from t.he 

As typic·al omui,·ornus animals, the p ig ;111d i-a1 were selec~ed. 
'.L'be pig was d renchecl each m orni ng· for seYeral days with fresh ly 
expressed luceme j uice. Only a ve1·y sma ll qiia1tti f~· of phylloerylh r iu 
c·ould hi' cl E>teded in the fiie<'eS . 

Rot . 
. \lb ino ral< wen• kPp l upon a cl iet of ln<"erne a nd ki lled i n pair~ 

fot c.>ach ex1Je1·imenl. linfortunalely onl~· YNY <mull quantities of 
material were present· in the sto111ac·h alJCl >Hlull infc«rine which 
rendered the detection of ph~·lloer.l'tl1,.in l!>s:< c· t> r!ain . Tn lhe cacunn 
ancl large i ntestine a ppreciable quant ifies of }lig-me11t were foun d and 
numerOl1' :<pirochael'e,; were a !so ilefedecl mino:<~opir·n l ly . 

(; . C.~l! :< I i'O"l{A . 

Dou. 
A dog was drenched repeatedly with lucerne juice but no fracp 

of phylloerytluin could be fo uncl i11 the faece< . 

D. Hrnns. 
Fowl. 

A fowl, as typica l of an avian, was f.,d on £1·esh l111·el'Jle . Wh"n 
slaughtered, no phyllocr.vthrin was detected anywhere ex<·Ppt. in the 
l:uge intestine and then it "·as only present in tmN•s. 
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The accompanying- tahle sen es to ;umnn1rise Lhese results a nd 
<;onela tes the pre;;ence of phylloer~'t h rin wi.t h t har of infosoria a r1d 
bacter ia. Wbeu t he e lwmiea l ehang·e is ('Ollsidere<l, which is req11ired 
to tra n~fol'lU d 1lo rophdl i rd o ph,d loer·ythrin, it i,- seen that only 
reactiorts are uec·essar.'· which ha,·e famil ia r counterparts i n rnicro
hiolog- i<'a I ..i1em ist ry. Th us . ph aeophyti n- th l' 1nagH~si11m-fr<••• 
pig ruent deriYed fro111 ehloroph~·ll is con,·e 1+ed in to phylloer ,\'thrin 
by (1) saponifi<-ation of the ph~· rol and meth~·l alcohollC' g-1·oups, and 
(2) elimi 11atio11 of CO, from the ('a rbox,,·l g-roHp attadied to t he 
isoi;yclie 1· i11g- . Hoth tn1e;; of reaction . . sapo11 ificatiou and 
rlecarhox~· latwn a re known to Ol't·ur eommo11 l~· r 11 had~na l c ult 11 res. 

l'rPYio11;; systema tic shttlie; upon th e fate of ('hlorophyll in the 
anima l organism have been smprisiugly few. M:ichlewski and his 
co-workers (1905, 191~, 19:J:J) deYOted 6ome attention to the subject 
a n cl 11101·A l'e"entl.v Fi~c:her a 11rl H end~f'hPl ( 1 !):~1 ) haY•' i11Yestig-:1ted 
t he )lig-uien t,; j)J'Csent in the exc1·eme1Jt of t he s ilk-\\'orm caterpillar. 
They (J!J:I~) werl' ahle to isolate a cr~·st.1ll i11 e pigment pb:yllohombycin 
" hil'h prc)\·es to hf' a h if'nrhoxyl ic.: nl'i fl nnd no long-er !'Ordains tlw 
isoeycli1· r ing c·h1u·,1cte1·istie of plryllnc> r',\'tlt rin and "hloroph~·l l. .I I 
wa> a lso ahO\\'ll (1!>31 ) tha t .lspergil/11.< 1n·yza 1< 1111<1 l'l'l1icilli11111 
!fla'tlt"1111H1l'f' both ca pa bl<' of form inµ· ph)·lloe1yth ri11 from 1·h lol'Oph ~·ll. 

A 11other )laper of iutere,;I is lhat of \'on Lin<le n (l!J03) who 
followe!l llw foll' of f·h loroph)·ll in the d ig-e~t iYP frac·t of catervillar~ 
h~· rnenns of a mi1·ro,;c·opicn l fl11ore,;l'<'rt<'P methorl. 

Jl,othe11n111cl a nd 11111w 11 (W:l:?). as preYiousl~· sta ted. •·ani('tl out 
&ome qualital.L, e work "'i t li ru111i11a11t,; aud tletectetl ph,vlloer~•thrin 
iu the rumen . 

I l <•p)lear :: from the far:1:< "'hir:h \\'e are ahle to p resent that thl're 
"' a eons i1lerahle \\'Pi g-h t of ci rcu r u~t·autial eYiden"e in fa,·our of th .. 
hypothe,;is thltt th e age ru·ie; rE>,;pous.ihle fo1· thP formation of 
phy lloerythri11 from ehlorophy ll in t he digestiYe tract of a nimals are 
the symbiotic i11fu~o1·ia aud bacteria pre"Pnt in the~e lotalities. Only 
when an abundant rni"roliial Ho•·a "'ll" p resent. <'nuld p h.d l0Hyi'l1ri n 
lie demonst rated. 

'11 111 1' 1•/ul'idalion of t h <' 01·eldil·!.·0111irrilill'111, rt f11 rlh e1· .•i!Juifi.1·ttul 
far/, ;.,. thu .·: PJJlol1li ... hP1f. 'J'/,l' 71!.of.n-:"f'nsiti .... i 11,r1 pi!;1nf.ntt ;,.,. 11fJl ,,,.,._..,,nf 
iu !ht~ plru1/, hut ari.q•s as a rp.,·ult of otirrol1ial 11rli1rit.11 tl~1 rioy t he 
noruwl cour-<r• of tf.igr>.<tion . l t is prod11r·f'rl frot11 "".'! ,./tl,n·npl111ll
cont1tin in!J p lant. 

Tu t hi ,; connedion it ;~emed of interest to compare tbe 
phy lloeryth r·in ex1·1·ption 111 t he foec·e" of ~heep ma intained npon 
Trilntl11s on!~· "' ith that of animal.< on n lu~Prne cliet . Trilmfo.s i~ 
particularl,,· l'ieh in c hlo1·ophyll (see a fo rthcomi ng- eontrilrn tion to 
t hi ~ serie~ by }{, Hen r il'i} and the qnantit,v of. phylloerythri 11 for 1ne<l 
in t h e a l imPntary r:nnal is conesponding-ly <>rE>at . 'J'he two c ttr\'PI' 

reproducecl in Fig" 9 illustni te the rlail~· flnd unt ions in tlw 
phylloer.dhrin-eonten l ()f t h<• fae"e' of t"'o sheep 1·eceiYi11g· on l.v 
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1'1·ibul1ts. 'l'lw mean h·Yd for "'n a n ima l on lucerne is a lso ohow11. 
It will be remarked ilrnl the two cuiTes run clotiely parnllol whicl1 
must indicate lhaL som e fa ctor wa~ affecti ng each sheep equally. 'l'lns 
could couceiYabl~- be due to varia t ions in t h e q uality of the feed from 
da y to da y . ·1 t i ~ also apparent that, s lteep ma_,. d i fff'r i ndividually 
to q u ite ' i l:irge f'x tenl i11 t he qnantit~· of p,hylloc1·yUuin wh ich they 
excrete evf'n wlwn on the same diet. Possibl~' this differ ence may be 
llue to the p1:esenee of a ri che1· 'HHI rnore a r;tin• nunenal flora in t he 
o ne tha 11 in t he othf'l'. 
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Animal. 

-- --

:-;h eep ... . .. 

1-lheep . . .... 

Bovine (udf) 

Hor·sc .. .... 

R abbit .... . 

Guinea-pig .. 

Pig .... . ... 

Rat . . . . .. . . 

Dog ..... ·· 

B'owl. .... . . 

Diet. 
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!IJ ixf'cl diet . 

:\lix<·cl rlict. 

I Lucerne ..... . . 
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Drenched lu cc r:ne 
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Lu (·e rne .... 

Drenched lucerne 
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Tnw stomach . 111orc ~to1nach. 
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x 

xx. 
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inf. few. , bact. numerous 

xxxx 
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x 
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XX.\. 

inf. a nd bact. present 
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Phyllo<'!rythrin in AlimeMlHY c . .. ,.1 " ' Sheep fe<l o» Lucetn .. 

Fig L 
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,J. I. QlJIN, O. R IMIKGTOK AKD G . C . S. ROETS. 

Pt.ylloerythrin in Alimea.t..f'J' C.nal oC Shep with bile lutul• fed on L...:•r~. 
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STUnu:s o~ THE PHOTOSENSITISATION OF ANHLU"S IN S .A. , VIII. 

1.<'IG. 4 .. 

Phylloerythrin in ali111 entury can"l of mbbit feel on L1tcern e. 

I 

10 !--------+- t-
Stomach 
Ca rdia c 
portion 

Stomach 
Pyloric 
portion 

Sm.J.ll 
Intestine 

.... ppendix Ant Co lon 

l<'IG. 5. 

J'hylloerythl'in in alimentary canal of rnhbit fed on T,11cerne. 

I I 

60 t-------+----4------- ~ - -------+---- __ J_ __ 
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i 
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40 -------+-- 1--------------'· 
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FIG. G. 
l'hilloerythrin i11, u/imentary can1d of 
(foin w p·ia fed 011 Green B arley. 
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l•' LG. 7. 
l' hylloerythrin in o/i1111rnt11 ry wnal of 
Gi1i11ea pi(! fe1l on Gre en Jfarley. 
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~· 1 0. u. 
l'hyllncrythrin e:.ccreti1,n of 2 sh ee p fed on 'L'ribulus uni.!/ . 
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