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IFTRODUCT IOW

Traasmbthyiation, the ixtermslesular Sramsfer of nsbhyl grewpe
within 1iving erganisns, ¢inee 16 wms firet pestulated by én Vignesnd (1),
has doen gmerully sssspted as & msbtadeliec renstion in animls, Nowerer,
exporiamis to dempantrube Wransfer of nelhyl grenpe as 8 wsbadelie Pee
astion in Mgher plashs hawse bom limiteds Kirkweel and Nariem (8),
heve attenpied %o aseertain the presureers of the mothyl gremp of
bordenine, & barley alialeid, by fesding choline with 614 4u the netiy)
creup and seitun formte costaining M, Weress 034 frem the formte
ws found in the fselsted herdining, the trumafer of the methyl earben of
theline wms asb sbowvel. Nowever, mrk carried eu Yy Erem (8), Mas
demnstrated that the wbhyl grewp of nebhienine sud alse furmte savden
MY erve a8 prosuruers of She nethyl grewp of sioetine in Ficotiame
Festics. Sinse & grester rafienckivity 12 She nisetine ws sbbained with
ndhiesine thas with fermte vhen the Swe were aduinictered ot oyml molar
cumenbretiont snd redleastivity, a direst trumsfor of the methyl gremp
witheut isternadiate exidntion and redection was pestulsted.

Besause sheline as well as nethienine has boen shomm %o Do & trams~
atlylating ageut in emimls, it appeared desiredle 4o aseertain wvhether
L6 night serve as & presurucr for the nethyl grewp in miceVine, oven
Sheugh Kirused and Murien are of the opinien St 1% d1d 28 partieipete
ia the formtion of hordinine,

I8 sommed possidble in the mrk of Kirkweed and Warien that basteria
mMght destray cholinme defore 1t osuld bo adesrded by the plamis sinee m
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nmbion vas mde in thelr paper of basterial contrel. A sevend pos-
s1b1116y that sesmed opem fer further investigation was the sete of
abasrpbion of chalinme by $he plambs, If 1t esuld be preved that dheline
wie net sbesrbed 2y the planta, or was abserbed at & very slew rate,
Shen 1S wuld neessearily fellew $hat the sheline delng fod So the plamte
sonld net play an iupertant rele in the netadalis presesses of the plands,
Therefore, befere sttanpting te sbuly the rele of sheline in plank webadoe
1iem, 16 sommed nescosnry %o sarefully eamine these 4w possidilitiens
%o dctorning, (1) any detrinsubal offect om cheline eutside the plant, and
(2) the rute of abesrpiion of cholinme Wy the plamt.

Bosanse of She proviens results odtained, it soemnd expadiend b
agaixn use Ssdasse plamte in the same general preselure as that wsed Wy
Brown (3), with the xeeption thet shelins weuld be weed in pince of
aebhionings I% aloe sppeared of interast o attapt the Lsslation of dhe
phosgholipids, sone of which sexbain cholim, sinee sene iden of the mtbe
of sywthesis of thess sompeunds wight De ebtainet. Fimily &% seemed
adviseble te Lselate Whe "fred® sholine if pessibley, W dvternine wint
poremt of ho tholims fod to the plavis ws actwally mebabelised Wy
Shon,
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HISTORICAL

Late in $he ninctesnth eentury, Strecker (4), susceeded in isclating
one of the nisrogen dases of the phospholivids, He found this dase $e
e shenienlly fdentical with a dase ke had earller isslated frem dile,
and te this compound he gave the neme sholines

Sinee its 4{isoevery, & vast mwunt of infermatien has deen campiled
(8), semesrning i%s symthesis, ghyvislogieal rele, and 1%s mebadelie
funstionse The greater part of Shis work has dem dome in Whe years de-
twom 1038 and 1945, "

The fumtiens of shelins ¢an be divided imto twe bresd mdegeries.
Tts f1ret fumstion appeare %o depend upem $he inbact melecule (8)s Tis
fumstien {s Independent of 10s nsthyl ylelding properties ani ean inmslude
its offect in preventing fatly livers and h.onho.gio kidneye in rets and
mee (7)e Its adility to prevent percsis in ehickems and S0 premste
growth in eertaln mmant straine of a red mld, Ymrospors srasss, mey
alse fall !.:to} this elases The eridance supporting this ®whole® moleoule
theory 1ies im the fachk that arsemocholins {arsenie replacing the
nitregm), has 1ipoireple, ambi-kidney-hemerrhagie and sntiperstis preper-
S1ee (8) (9), Yus has me ladile methyl greups (10). Alse, the etiyl
homslegue of cheline has these same physiologienl sharcteristiocs, b
does 2ot prowste growth with hemsaystine in the adesnse of methionine (11).

The sesend funstion of choline depenis upen L4 pomliar preperty
of giving up one of 1%z Whree nethyl groups, and in se deing, 1¢ transformed
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tabe dinstigicthanclanine, the latter having 1it4le if any of Whis labile
wikyl properiy.

In turestigating %he doelogieal senctioms of wlu. 1t has domm
MMttﬂth“MummMotidum
ea bo mmumm(h). This leaves tho pessidility
that deline f0 fived exidised %o bebaine befere belng sapadle of Srans-
mthylations | ,

nmun—-mmuoamwmhﬁnﬂo.m
1 has Dosn asbebliched by Brows (3), Shat Nemobiyl groups of Aloetise
my be formet by Sremsnctiyletten, end by Fichetm (13), Shet Cumebiyl
groupe of 1iguin ave alse pestially formed ia this same memmer,

nmmmuuomw.(w.uﬂm
Byp (15), ave beth nosestisy for $he renstion bo comr, howsrer, 11t83e
is known comserning the neshanion,

he systhesis of theline eoours yrimarily iu plamis (18), vhieh is
the min seurve of supply for aximls, Howwrer, % ema alse be syn~
Waosiset %0 ¢ 1istted arted tn snimls. Stebbem (17), bas demomstrated
thet glyeine, cosbaining nitregen 18, cxn oot as & wresursor of ebhamsl-
ﬂmﬁl&hhﬂ‘fﬂl‘dmhnﬂm.&h‘im
M&w.m«awmm-&mm» Though
shickens &0 2ot have this edility, they saa systhesise chelime frem
asethylethanelondne (19)y Apparestly they lack he mechanism for sywn-
Shesising metiylothansloanine fren sthanslemine,

The Shres mbural comring derivatives of sheline are aoskyleheline,
leeithin, and sphingenyelin, The fires, asebylehelins, is a shemieal






nesssdary ia nerve stimsluse Its formation and reverse reastien are
satalysed respectively by eheline acetylase and chelinesternse (20).

Lesithin and spingengrlin are ¢wo of the three min olasess of
shoaphelipidse The cheline ia the pheaphelipid mslomule 19 held ly an
ester linkage to thespherie aeid, and 1t has bown provel, by using
cheline soxbaining ¥10, thet the cheline of the phoophelipid ean eeme
frem £700 theline (31)s The funstien of thene choline cembaining
phesphelipide 18 as Jet sbsaure.

The phespheliptd semeemtratisn i plasts has besn regerted s be
very emall, making its fselatieon Aiff1ould. In view of the wnserbainmty
seasorning cheline wtadeliom in higher plante, the intemtien of dhis
axperinmt ws, (1) dstormine 1f choline is %akm in by the plambe and if
1% 45 Gsstveyed YWy seil basteris, ant (2) %o iselabe stestine, phosphe~
1ipide, and wmetadelised sheline, and dchoruine the radicnstivity of
eash in en atteupt ¢o deberming if Sransfor of the nethyl greup or ether
metabelisn of cheline has eecurred.
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EXPERYMENTAL
Quantitetive Deterninmation of Cheline Ustake in Panks
and DEfstraetion of Cheline by Basteria

Growth of E\_n_ntn The %odaces phnt-. Kiccbiam msﬂn Ley vare
hunilis, which are grewsn eamerclally for their high niuth' udnm.
were used fer all phucn of theu uportmnko. The plants were grewm
tm ndn. which, tun she time thq were plaxted, were ready for
transplanting im about three weeks, The planbs, aboud sne-half imeh high,
were rencved fronm the flsts in which they were plasbed; amd Srunsplanted
b0 thres inch petss The pets were wmtered ence a day, and ad 1least ense
s week m fed & selution of Plant Marvel fertilizere This inmured the
presence of the necessary jens for optimm ;m and appmared %o keep
the plante frem budding bafore they were treated experimestelly. They
mmhnhﬂ.ﬂnda least -hlndun. mtohmtmmeo
three months, depending ’u the eariromantal eentitions.

'rho plants were prcpuod for tho hydroponto adminiztratien of cheline
as follows; After resoval from the pots, the roots were washed free of
s0ll witheut destraying any more of the smell roots than was nesessary.
The reets were soaked {2 a 0.1 per oeut Tyandebde deborgent germiotde®
for enevbalf heur, remsvel frem the dekergent and rinsed well with
distilled mters Pollowing the rimse, the rects of sssh plant were

-

1 mhe sesds wers ottained threugh She sourteny of D Wo A Muskao
othquMdmcth
Farn, Ottam,

2 This mtorial was obbained frem the Wyandette Chemicals Corporatien,

Wandette, Mehigan, threugh the Mishigan State Cellege Departmant
of Eertimlbure,






immersel ia $0 nl. of an {ngrganic miriesh solution ia 4 11§ nl. rlen-
syer flasks The mtriat selution was prepared by dilnting 143 the
stosk salntien, the compesitica of vhish is shom ia Tadle I. ALl the
nuhhmmuuﬁcmnltﬂabe.hgmodm
were weed. wmﬂnmm-mummmmu-.
o mfficiant deseription will be given under a Cisonseion of Wt part of
the experinemd, |

TANIS 3

COMNMITION OF YRR SUTRIENT SOLUTION
R T R S SRR
Wter - 1,000 als  Tagmestum sulfates WgfO, 360 ngs.
Oaletum nitretes Cn(Noy)y 1 o imuniws eulfates (NEg)y80, 300 ngs.

Petassim dhlertide XC1 800 ngse Pobassimn mn- 250
phosphates L+ I
Ferric chleridey reCly § nges "

. Slase eme part of the experinemt sensistoief grewing the plamks in &
mtrient selution eentaining rdieastive theline, 1% was desued advicadle
%o grow the plants for all ghases in & hood unier arbifieial lighting,
m.mm,udtm.nmzﬁmmmm,xm
respiration during ho nebadelism of the radicastive mterial and wmid
help So shanianiise esnditiens for She sthear purie of the exporinmt,

A semree of Jight in he hood e supplied Wy twp 56 Luth, 30 mds
flueressent tudes and & 100 wmAt insandessast duld, plased adeut 14 inshes
sheve the tep of the plamte. m:mmmwuﬁumxuiq
upper 1eaves was found o Do 1a the razge of B00-830 fostesaniles. The
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1ight ms left on appruximetaly 12 hours owd of 34, while the plambs were
gcreving, and mtrient sslxtien was added as recuired,

Choline sbesrphion by plamtss This part of the experimest was por-
forned for She purpese of deternizing 1f cheline eeuld be adserbed by the
plants, aad 1f 50 to gain sene 14es of She abosrption Tate. A sevend pure
pese ms So study the rate of sheline nctadbelion Wy mevserganions exteide
the plast,

In erder %o deberuine She oheline upbeke in She Sebaess plamts, §%
wmas £irst nesessary be precure a methed for the quastitetive determdimtion
of smll ansunts of cholines Ome of the mpst widely asoupted matheds ab
Shis tiue is Shat of Gliek (38)s This eemelsted essembially of presipitade
ing the eholine frem & dasie selution with Relneske salt, disselving in o
luown velums of aostens, and rending the opdical demeity of She red
ascbone selution with & spesirephotonstior. The mmenst of eholine ree
oovered was her reud firecily frem & previensly prepared standant surve,
obbained Wy plodting known welghts of eheline ve» optical demsity of she
sholine relnesimtes acebune solwtiens. The latter, of esurse ws ebbained
W previpitating She known weighta of sholine with Reimeske onlt and dise
solving the presipitate {2 secbenes

2o prepare the staniani surve, tholine shieride was £irst resrystalised
three $ines frem & 148 sizture of sheslute cthanel and ealoium chieride
dried Ekellyeelve B (bops 67009, ) A standard selubion of the eholine
wa then mde up, conbaining ene nge of cholime/ul. mterns Them, %o four,
115 nl, Erlemaeyer flasks b which provieusly hed Deem added 80 nl. of
the plant mtriat selution, wore cdied 3, 4, 6, and 6 ml. of the standard
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choline ehleride selutiom respeetively, The flasks were them diluted to
110 nl, with distilled water 4o mke the total velume semparedle So the
dotal velmme in the sheline dstormimtion dissussel en the follewing pages.
h“othmmmnd.doMMd'
mus(sgnmmma.w). The flasks after
erling for e heurs in & refrigeraber st 10° C, wors soprutely remved
ead immettately filterel with sustion threngh & smll sisberedeglass fumel
of neiten poresiiye Tho presipitete was wshed Witk adeut W al. of
w—nm-‘uumm‘-ﬂ. nommmﬁc
Mﬂhuaﬂln“ﬂ“unﬂbm.ﬂtn-bm
of gouble motisn inbe & omill Sest tebe proriewsly salibraved to ten ul,
The fumnel e earsfully rinsed soverul tiuee Wtk emll anewsts of sechone
=t e rime drumm inte the Sest tube WSl o velum spprenched the
o nl, ealibretien muks The sedution 1n the Sost Sube was mde up o the
Sen nl, velume, sboppered, and shalen o ineure waifem sslors The epbieal
Gmsity of She selution ms debernined direstly by wee of & Beskmn wdel B
spestreshotonstor, Afber yepasting Shis preceinre for all feur flasks and
Sxpl100ben of eash Par senbrel, the duta was plothed on gragh paper Se
oMteln the stendend ewrve,

To detoruine She chaline abeerpiion MWy She Sodusee plasts, four plambe
mmummmwmmm«uunu
the mmer proviessly eetlined, vithewd, howewer, sesking ien in the
dewgmt gornlotde, After remsval of sbeut o deaem small reste, the
plants were plased in feur sepasate 125 nl. Brieamgyer flasks sentaining
80 al. of he mizient ant ales five xl. of the standard sheline shleride.
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Tour more Erleaneyer flasks were also prepared to ogentain the same amount
of mitziext and cholime chlorides Into $wo of these flasks were placed o
doaem of the smll yeste previewsly vemsved from She planis; & half desem
s eash flask, The eother % Briameyer flaske which served as & eentrel
combained enly She mtriens selutien and five 2, of the staniard choline
ehlerites ‘

romhMﬁoMMQQMhﬂolmh»
faining the rests, and %o suo of Sho Vo semtvels was edded three drepe
of he 0] por oant Wyandshbe dcborgemt gornicides A1) oight of the-
£1ashe were plasef 1a the hood and allowsd o remis foo 48 hours, with
the lights ssmbvelled as proviowsly suilined, During the 63 heurs, meet
of the mirien seluidon wms taken up iy the plants, Yut us change in
velune wis meted in the twe flasle conbaining the Pests, or in the ¥
oabyels. _

A% the end of the &3 hours, the plants were eurefully remved frem
She flaskse A% the eame $ine the plant reshs were mshel thoroughly with
% £20 strem £yen & WMadettle and the mshings adied o the fasks,
Fellowing this, a1l aight of the selutions remining in She Rriemgyer
flasks were separetely f11%ered through Thatma nusber 48 filter mper to
remove 8170, roets, and any particles larger than eelleidal sises The
£11%ars wire rimed with & wieh Bettle and the YMuse added % the filtrute.
™he separute filtrates were adjusted %o apprwsimety tyml velums of adeud
110 aly; oerrespeniing ¢o the velume used in preparing the standard eurve,
fach mas then smalysed for cheline using the methed provicusly descrided,
The results are shown in Tedle I, Pars X,
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Thess results show that %he plants are eapadle of Waking wp ever
8 por et of the five willigrume of ohelime fod S them in 48 hemure.
The resuits of &orﬁuﬂnh. howover, indieste that wiereerganisms
destrey & large ampunt of She odeline ia the 48 hour peried. The Wysadette
wgmmuumumxmh.uw.a&uoﬁul
of the thelime destraying Vasteris vader thase eonditicnss Xewerer,
Insas (88), states that the dtergent 13 gernlelidal oo far as mest
bacteria are consernsd and 1s 3t debrimatal ¢¢ She plants vhem Shy
mWhnMﬂmu&ﬂubﬁnbﬁuMhﬁo
miriemt,

Te farther verify the hypothosts that besteria destreped the cheline,
Sup mpre samples wers ma, wsing fine yeets frem & plant, as was done
before, Sogsther with the miriant solution and five millilitbers of She
standard choline selutions Twh &7eps of Seluene were used this 4inme as
& preserratives After 48 heurs, wndor the same senditiens as befere, the
emoush of cholise remintng in the metviemt soletion we dotermineds The
munmx.xx.m:.nuamwamunww
oyanl %6 Shat of She combvels, indieating me dostrwetiom of the eheline,

It wme net peasidlie @ 2ind in the literature any informmtion esen-
eerning the effest of Selueme on greving plants, Sherefors, ancther meams
of somiveling Washerial growth bad to o founi, A desisien was mde %o
Ary suressyols, sines it had Do used as o gernietide by the Hortieulture
Department (88) prier to this experimmt, sud appearel ¥o have no effect
o plant grewthe Thelr results indicated a drep in dasteria ccunt without
debrineubal offest %o the plambe.
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To tosd the adility of anreomysin So sonbrel the backeria planmts,
smll sests, and cerirels, (Yus samples of eash), were prejared in the
sume maNnNe? o8 befere vith the enecpiien that the rests of She plants
ware seaked for enohalf howr iz & .1 por eenh Wyandotte dtorgmt
gemloides The rests were rizsed horwughly with dintilled mter Dalere
plasing the plants in the miriest selution eontaining five milligrans of
eline chloride. This $ims, however, She mtrient selntion was prepared
%o cosbais & 1:100,000 dilutien of auresnpein, Afver 48 hours iz She heed,
Ahe residmal cidine shleride was snalyued as bafore, The resulte are
given {2 Teble II, Purt §. It amm Do som that the ressvery of shelinme is,
within experinmtel errer, the same for the flacle contuining resds as for
the semtvel flssks, again shewing ¢ conplete uptake of ehelime by the plams,

It semmsd of intorest to dotorwine how much of an affest She suresyeia
had in reiusing the hasteria souxt in the metrient selutions To detersine
mo.ﬁphm"ommzm&hﬁomddnhﬂnm
ing five milligrans chelines One of the plazts we placed §a the mbriemd
selution with me attampt So sanbrel the basterta, shile the sther wms seaked
in the gernieide and placel in the mtvient eonbaining the 1100,000 aures-
weine Dotk were growm for four days in the Meod, A4S She end of this time,
ome 0¢s of selution mas rempved frem cash, wsing asephio teshnique. These
were diluted 14300, 111000, 1:10,000 and 14100,000, plated sut on sterile
mtrient agar plades, Lusubated for 42 hours ot reem Sapeniure amd
oounbed, The plant selutien withewd bacteria comtel gave & sount of
8.8 x 10% grganians/on. while the plant selutien vith the saressyein sdded
mos.ﬁﬂ!:lﬂ'm-/m.*ulhml“.“mmh
eotion {2 oeurh using the anresnyein.






TABLE I3

OWOLINE CHLORIDS RECOVERY IN PLAFTS AND GONYROLS APTER 48 NOURS
(6 mz. choline added in eash eass)

e e _—

- ] :siiiam
Lna—cgmuo:«ugg. , Resovered
Plante with 8 dreps dcbevgent added ¢ o « » 5 o L ]
Plants witheut dberg@® o ¢ e o 0t 0 0 0 ¢ 0 & 0
Rests with § drups dcborgent added o ¢ ¢ ¢ ¢ & 0«98
Roots witheuS doborgem® ¢ ¢ ¢ 2 ¢ 0o 0 v 0 0 0o ¢ .18
Coubvel with § dreps dodbergend allded o+ « o o » ¢.7¢*
Conbrel without debergamt « 0 ¢ ¢ s ¢ 2 0 0 ¢ » 4.70

'c'lgmﬂl“dl
Roots plus bolume (Bample 1) s e s 6 s 0 0 0 @ 4.88
, ’ _ (m.)y_touotcoa 4.00
. With aMaghm&bm o of )
Plamd l o s v e v v s ccennnnsecnasne °
M.Qoooinccoo-ontoo-olo o
Roo® L v s ot e v ¢t 0 oevneooosnnas 4.40
MI...-..f.o‘..-.....o. 448
Comtrol 1 s s e o s v e a0t sene 4.8¢4
Comtrol 2 s o o v ev bosrevsnasse 400

® In 2o sanple was ¥hoe Setal § ngs. of cholinme reseversd. Yo wxe

‘ fien sould bo given for Shis, howerer, since the revevery
was appreximiely the same in ¢he semtrol as in the presense of
‘Seluene and suresuyein, the 1mbility e resover the tebal
sheline added was 30t thenght %0 o due Vo the astion of basteria.

i

The plate ssntataing the mresnyein appeared %o sentain ealy four
differat ypes oF straine of dasteria, and ene Wrpe of Mmld, as euld de

Judged by Whe sise and shape of $he colenies, Sinee 8 x 10% organiems/ve.
1e oti1] o sisadle nmber (ogmel S¢ the 1imit of Grade A pasteurised milk),

S ¢






18 1o prebabls Shal She ergmism or organisas omusing the destruetion
of dheline wers destrgyed by the suremysia.

he evidmee prasmbed iz thie phase of the mperimmts shows that
in 011 probability, heline i destrwyed Wy m onll and air Sasberis,
and %hat Yy Who uwse of prupsr netheds W21is destrusiien ean do grestly

Besmuse of this evidemee, Whe plasts during the hydrepenie sdainise
m-ammmn.mmm‘mum
afSer first belng sosked in the Wandette dsbergent germieide.

Growh of Plamis on Madienetive Cheline Chieride

n 3 2 sed chelines
Tebasss plants were grewn 1n & mrtrient solutien semtaining mdisnctive
cheline for ene wotk. rmn_tu.nnﬁmm-hﬂomo&o
plaxt phesphelipids, atestine, and fres shelime shleride frem the plams,

Twe separete $7ials were mdes The first trisl eensichef of grewing
She plants ea the radisnctive mberial and isoleiing the Whres fructions
nextioned sdeve, in an abtampt % study the rele of shelins in the plant,
The sesent 4rial, which seusisted primcipully of She same thing, was dems
S0 senfira the Pesults edbained in $ho origimal $rial, Hewerer, due to
dizfionltios essuntered in the firee Srinl, several madifientions were
mde {n the sesmnl, To halp slarify the situstion in the felloning puree
of the mper shere She preceinre wus differenh for the Vwe trials,
referense Will do mde %0 Pial 1, and Trial 5, with the wnderstanding
Shat Trial 1 fs Whe erigim} and Trial £ She sesend Arial istended to
eonfirs the results of the erfigiml Prial, '
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Proparetien of redicastive sholines The cheline chleride usad in
this axperimmt s synthesised Yy Brewm, frem mthyl ledide and &ie
mtiyisthanslemine, Immetictely bVefere use, it ws reszrystallised f7em
& 5l aslydreous Skallyselve B-absclute cthanel mixture. The resrysiule
1isel producst was then dtsselved in mter and 2ivted, ¢ prejare &
stanterd selvtisn omtedndng ene nilligren of cheline shleride per milli.
11%er of wmier, This standard seludien was eeunted on & Fucloar Corperae
Sten Sealer and & evumd of Vb x 108 qounte/nge/uine ot tufinite thinness
wms dtained.

Proparation and growth of plants en redieactive sholins: Twemty-sevea
plants wore grem and prepared for the hydrepenic administration of redio-

aokive sholine by the methed previcusly extlineds fThe Erleamgyer flasks
were propared Wy adding b thes, 80 miliiliters of the mitriemt solutien
sontaining 11100,000 auresmyein cad Swe osc (8 mgte) of the redionetive
eheline ehlerides This amsush of sheline ehloride was eyml ¢ 1.6 x 10°
sousbs/uin, st infimite Shimass. |

The plants were placed in the flasks and grewm for ene woek in the
hood, adding more mtriemt selubien withart ﬁowﬁn ROVSSATY

oummrm:wmummax.m.mma&o
plants during the wesk in vhish they were groma {n tho hesds 3By the end
of the fourth day, thres of She planks had & deelded wilt, with the leves
dreoping slear dowm 5o Soueh the Zrlemgyer flasks: Neeh day, «n increas-
ing mmber displapud a limp appearanes, witil by the wmd of the sevemth
day, f1f%em of the wwanipnsoven plarte were 1imp and flaceid, The three
plants %o firet show wilt were by new sempletely dend. The three dead
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plants were dissanied fromthe sxperiment, but the rest were of necessity
wsed, since there weuld have bom en insufficiemt smeunt of starting
mterial for the fsslations if all the wiltel plaxs had dom diseanied,
Befors starting Trial 8, a diseussion of $héo problem with Ineas (23),
led %o the sugcestien Shat the treudle might 11e in an insuffisient
exygem cextent in the mtrient selutien for plask respiration to take
plases It was Shought that this might pessibly de remedied by dubbling
alr or exygen inte the metriemt solution bwice.a day Muring the wesk in
vhioh the plants were %o o growm ia 1% This was carried out in Trial &, by
posing & very fine strem of cxgyem Lsto the mtrient selution for ene
st Wwioe & day. Oncovhen the 11hte were turned en 1n Whe meruing and
@100 uat Bafere turaing them off b migts |
AiQod“}&oﬁtﬂ"ﬂ'ﬂdi.sdlﬂﬂhwuﬂh
Shree plantis: 3By the following merming, howeveny all sympboms of limpmess
unum Wth the ewoopiion of Vo think fay, 2o Wi )t was moted
Marin So vek 1n Widh the plaste were grems,
Mﬁwﬁlmdw-unmﬁom”d 7ot halrs
Saring the greutug perted. Though 7000 Maire, resambling mld hyphee in
mm'm-mmnmﬁmuwuuon—
destion wms maeh mre prempunced in ?rial §, Also, there appeared $o be an
{neresss 1a the grovih of tho plashs 1n Trial 3, vhich ws met evident in
Trial 1, though mo acbual msnsurenmis wore taken $o dckermine vhobhor o
Not e shasrvatica was serrest,
AS the @k of Whe soven day grewing peried, the plants wers remsved
and owt inte smll pertiens. Nrying was acoemplished as quickly as
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pessidle with the aid of infra~red hext lamps, withew$ ralsing the
Semperature sbeve 80 degrees sambigrade. AfSer eompletion of the drying,
the residme me m grownd with & mertor and pestle, and placed ia
thres Saxhlet extrastion shizbles, in preparstiem for extrastien.

Igelation of ghosphelipids In sttempting the isslabien of the
Pheepholipids, & mdifiod mebhed of Smith and Chibmall (34), wae waeds
This eensists of an ohher extrastien uwsing Sexdhled extrasters, evapsration
of the extraet o Ry dryness, and presipitation of She phosphelipids Wy
the addition of twn velunws of aectons and ene o W dreps of matureted
merourie chlorides The mereuric chloride was found by later werkers %o
aid i the precipitatiens | |

In Trial 1, this methed proved %0 do quite ummtisfactery due te
the large amount of shlereshyll and leaf pignents thet were alse =
Aracted, When evaporwtion was attempted, the pigments presipitated before
the velume wms dosrensed mough to presipitate She phosphelipids. Anether
diffiuity ws the eeler o the selution, which upen eensentration, Lesane
00 dark Shat whem the acetone was added, 1t was impessible Se determine if
e presipitate fermed, Cextrifugation diuhud e emall empunt of mterial
in the betton of the cenbrifuge tubes However, Shis later proved te be
insoluble in sther, snd elnes this 10 met charssterietie of phesphatides,
1% wvas assumed thas the precipitate was actuslly very small selid partie
cles washed through the Soxhlet thimbles during the extraetiems

Ia Trial 8, & modifieation of this mhd wes mde by first extrash-
ing with aedkone be remsve most of ﬁho phr'xt pignmtss After s 12 hour
axtraction, the acebone extraet was evaperated %o drymess and Sested for
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sadisactivity, which, with the mniter, yislded appruximtely 1000 sounts
por ninnte at & distanse of cheut emeshalf ineh.

1% me suspested $hat this activity might be due bo extrasted eholine
dhlerides Teo furbher Lnventigate this the residue was Saken wp ia iyl
other in which 1t was complobely solubdle, and the ether solution washed
with mter, The ether layer still eentained all the ehlerophyll, lesving
1% oo darkly pigmembed Shat 10 remined opaque orea %o streng lighte The
wmiter lsyer bosame & dark srungs in esler, predadly fue So mxtrasting one
or mre of the carvimnes Srem the sther layers The twe layers were
separstel and washed dwies, Sho mbtor layer with sbher and the other loyw
with mber, The ether washes were sdded 46 the origiml ether layer and
the mter mshes added to he wmter Jayers Beth layers were evaperated
%o drynese, snd again Vested for radlosedivitys The water extracted
Posidue now had am aetivity ef 1000 ssuuts per mimste, which was probably
&ue to elther the orenge pignent or to choline shlorides The ether ex-
Sracted restdis, howerer, st{1l gave an activity of 500 coumts per sdmite,
8ince the choline would de mere soludle in water than in ekher #uo % its
polar charecteristies, the activity in the sther layer mas probably due to
seme unimown substances This leaves 2 posszible trunsfer of methyl groups
%o ene or more of the plart pigments, or to scme ether compound extrastod
W socetone and soludle im the ether layer,

4 further investigetion of this scetors extracted mtorial would be
o highly interseting problen for the future, since the plant pignents
are fairly easy te sepanmte in a chrumtegraghie eolumn,
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The scotens was renoved fron the thisbles by evaporation and the
ther extraction and sudsegment ¢momtretion repeated as befores This
Sine eovaporetion was oontimed do a volune of adout five milliliters in
e oatrifuge twdes The sclution remained almost solorless and with ne
visidle ;ntpihﬂn:’ The additien of Yw velumes of nestone and ¥wm
dreps of meveurie ehloride ylolded o precipitate of phosphelipidsy I
seemed possidle that the ampunt of phespholipid sesld be se smil ¢hat
it #0111 remined soludle, therafere, the mixture was eseled to @ -10
dogrees Contigrade to deoreane the solubility. This remslted in she
formtion of a very fine presipitate which after standing at & =10 degress
Centigrade for sovernl days, settled inte two d1stinct layers. The detiom
Jayer was observed to be of & elear, solorless, gelelike sudstanse, and
She Sep layer of an opaque maas of finely divided partiolesy The total
depth of She two layers 1n She pointed camtrifuge 2ude 414 not measure
mere than 0.3 centimoters Indicating a very smll amount of material,

Bash leyer wmas separately drawa off with a micropipelte, placed on an
slumimm 41sk and counteds The olear, eclorless layer, when placed on
the 41k, hed the characteristios of e colorless, heavy oil, This
frachion showed no activity et all, ,

The top layer of the sautrifuze tude, weizhing adout 20 milligraws,
was elso placad ¢n a 41sk and goumted, This layer shewsd am aotivity of
18 esunts per mimte ahove backzround.

A qualltative amelrsis was made to determine the presence of cheline
eontaining phesphelipidss A prooedure devrised by Eotenvan, Teurog sad
Chalkeff (25), fer the determiration of eheline iz phospholipide was ueed,
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This methed, & miere Seshuigue capadle of detemmining less than eme
mlligran of choline, consists essmbially of a kydmlyeis with ¢
ssturated selution of barium hydrexide and sveaporetion So near &vyness
o8 & steaam dath, This was followed by the additiea of & small ameumb of
d1lute EC]1 b0 form the meve selubls barium shloride, The mter layer
wms then washel with ether $¢ remeve hydrolysed fatiy acids, Fellowing
this, a dilute EC1 salntion of Relneske salt wae addel o precipitate
axy kydmlysel sholime ehleride, At this poinmt a slight mdificatien
of thelr precedure was mdes Relneke salt wms added to enly ome<half
the mter fmotion, To %o sther half was added mmscnium melyddate,
whieh was heated on 4 stemm deth §o debent Cho preneamns of ghoaghate. .

Both Seste yielded negative results. This tnkieated the absense of
shoaphatides, or sush & suall eomcentzation as So be wnidetoctidle Wy
this mtheds

Iselatien of eholime chlerides It sommsd of inberest to Lselate
any choline chleride siill remining in the plants to determine how mash

ws astadelised Vy Whe plasts Suring the weskk in which they were grem
o the redisnstive cheline ehleride. ,

Pellawing the other antruction of the greuni plants, $he Semhled
%ishles were remsved and dried. These were hen replasel in the Sexhlet
apparatus and extracted with wmter for 12 hoursy The wier axtrast wms
placed 1n & li%er flask and $o the flask wmas alse added Whe residue frem
She asetene and sther antructiong, %o resever any cheline or nisetine
remining in this residun,






The miter extrast ws made basic with Calliy and distilled %o eoa~
osutrate. The &istillate eomtaining nmicetine, was eaught in o reseive
ing flasks This 4istilletien was centizmed uutil 2ll the nicotine wms
distilled offe Complete remsvel of the nicetine wae indiented by the
aboense of ¢ presipitete upen the additien of silicetungstic ecld ¢o the
diotillate as it eune frem the eondenser, This Qlistillate was sed aside
for toslation and purificetion of the micotiuve fellewing the iselation
of the choeline ehleoride.

he sencertration of the water extrct wae covtimed ¢o & volume
of appreximtely 100 willilibers. This was filtered with diffienlty
Shrough a fluted filter, and the filter ringed thoroughly with & fine
stream of &istilled mter, Yo the basie filtrate wow having s veluw of
about 100 os., ws added 5 co. Reineske salt (3 £m./200 w1, methanl)

So presipitate the sholine ehleride, The filtrate was plased in a
refrigerater a8 10 degrees Contigrede for four heurs and filterel threugh
a sintered glass funnel of medium porositys, The precipitate was washed
with feur, twe ¢se portions of eold nepropanol amd then two co. of ethaer,
The presipitate was dlsselved and washed threugh the £1leer furmel with
sssbons uiq gamle suotion and ss emall an amennt of scebene as pessidle.
The acetene selutien we Sransferred te & 100 m1liliter benker and
ovepovatad %o d1ynesse The dried residune wae washed as bafore with the
same amsunt of weproparol andi sther. The residue was Smnsferred te the
siztered glass fumnel and dried W sustions It was again dissedved in
sesdbens and washed Shreugh the fummel inte & tared weigh bettle, evaperated
%o moar dryness and conpletely dried in vesues Allguets were made of the
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dried residue, and frem these aliquots, the tetal nusber of counts at
infinite thimmess in Trinl 1, and Trial 2 was detersired, From beth the
wight of She precipitate and the munber of counts resoversd, the pere
semd of eholim chloride umnstabolised by the plants was determined.

Pm!pihﬂon of the choline with Deineake 3alt from ¢ dasie solue
$lon §s Shought to eliminabe the co-precipitation of mest compounds
precipitedle with this resgents If, however, some other sompound or
ssmpeurds are precipitatsd with the choline, they wounld «dd little, 1if
sy, % the radisactivity ¢f the choline roeirscimte, though they might
add olightly %o the tetal weight of the salt,

The results of this determination are shown {a Table Ill.

TABLE IIX
CHOLINE CHLORIDE RECOVEXY FRON PLARTS

trial Wie Choline Total Counts Total Counts Peroent

_:!o- Reineoknte Recovered Fed Mants Resevery
1 115.4 mgee 7.9 x 20° 4.1 x 108 19,8
) 103.0 ngs. 6.9 u 208 4.1 = 108 16,8

Ko attampt was made to determine 1if this methed of isclation of the
sholine ehleride {s quantitative, and witheut deubt 1% is note However,
Shis dees meun that if the precipiimbte is pure cholime reineskats, or if
She fugurity is senemdicsstive; then no mere choline osuld have boman
ueed by She plants than the 4ifferense betwesa 100 pereents and the pers
ot resevered im Table IIl, Therefere, the plants are met liksly te






have mataboliszed more than 85 percent of the ohollmw taken up hy tham
&2ring the wedk in which they wers rrom in *he mitrimt solution.

Isoladien and purification of mleotine; The distillate centainming
the niestine was sonemmtrated, and purification of the alkaleid was
assouplished by Swo suceessive asestrepie distillations Shreugh & Widmer
sohum frem an altaline mefium as deserided by Sudth (26), The distillete
s otught in an ECI selution b0 forn the nemwvelstile miesting hydree
thleride, Water was remsvel frem the asid ¢istillate under reduced prese
sre, the niectine erystallising out as the hydrechieride. The presipitate
wae dsselved in methane) with & 11%01e water added, and & sstumted
Bnethanclis selutien of plerie asid wmas added in exeesss AfSer staniing
for 3 shert tine the presipitatad niestine dipiermte ws filtered off,
wshed vith nethanol, and resrystalliset frem het weter, (mpy 316.8-
8189, resorded value 220%, (37))s The erystallisel niestine diptorete
ms tramferred %o an alunimm soumting plate end emunted fn he sealer,
The essunts/min./ai1linele ot infintte thiumess (see Appendix 1) are showm
in Tedle IV, :

Denthylistion of miostines The nieshine mas dendiylated be dobere
uine what perventage of the mdiesactivity of the niestine wan losated

in the Feusthyl group of the alinleid, This procedurs for demsthylatien,
given in detatl by Prosl and Gramt (88), eemsists of treating She susple
man-un‘:nchut-pmm, Gold ehloride 14 used as »

eatalyst and the preéuct formed is CEH,T,






Bocanse the dipicrute hag besn shown Se be quite insoluble, the
nlectine ms resevered from the dipierate by distillatien frem & dasle
selutien Shreugh & Widme solume fxbe FC1l, The miestine shleride wms
semseutrutod and dried in veowo,, taken up i{n a emall wmounk of wmter,
transforred o tho distllation flask of the demebhylation spparatus, and
again esoncentrated and 4ried bafore prosesding with the demethylatiea,

The methyl fodide formed during the dmethyletion wms ollewed te
react with tricthylsnine te forn triecthylnsthylemmniun fadides Ivaperee
tlon of the eoess tristhylaminme was sotomplished en an infraered hest
lamp leaving the selid triethylasthylammeniun tedides This was ground
with & smll mortar and pestle, dried, placed oa o disk and ecunted,
Proosutiens were nesessary te kesp free of ccnbest with meisture becsuse
the sempound was @uite hygrescepies

The osunts/min./m11imele st infinite thimmess are resorded ia
tadle 17, | |

PABLE IV

LOCATION OF RABIOACTIVITY YW THS NWICOTINR MDLECULR AFTZR
CHOLINE ADMINISTRATION

} Yaximm & 'ie A
ceunts per mimute per millimsle
Trial Feo crate GrTATY e [T

Reoev
3 (37 plamte) 614 x 160 5,40 = 20° (%)
] . 1,48 u 10° 141 x 10° s

A senparisen of the radienstivity found in the nieetine frem the twe
trials wmld ot firet appear W be of grest variamse, Howsver,
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consldaring the factors invelvai that are Yoysnd the s:pnirinmter's
cotrol, such as seasoral snd temeratnre variztions during the early
14fe of the plants, end the smount of micotine synthesized im the plant
before fesding the redionctive mterial, the results obtained are well
within reasons The hisher eount o? the second trial may bde at least
parmiially acosunted for by the wiiting plante of Trial 1, simce after
wilting, the metabells Malanses in the plant mst surely de wpset and re-
Sarded, And, in tmrm, the presesses for nicotine systhesis mst also de
| retarded %0 & notiomble degree, , |

The peresst reswvery for Trial 1, (Tadle IV) is mebject %o & meh
grester errer than Yhat of Trial £, due Vo the smller seoumt of ?rial ),
Tor enmmple, an {noresse of ane seumd por Mimte of the Sricthylmethyl-
usmniun odide in Trial 1, shen astually counted in the sealer, wenld
ineresse the pereent resevery te 18 pereast, after convervien to eounts/
sin./millinele a8 iafinite thimness, This is & Getal inorense of four
peromt, 4 | o

Por Trisl £, heowever, & similar inertase of one oount per mmte
wull enly inerease the pereent recevery to 9¢.5, or a tota) incresse of
1.8 peremt, This meams that the percent recovery in Trial 2 is about
three times as acourate as Trial 1, Within experinetal arror, then,
the resovery anpreaches molmmh This oconfirms the results of Drewn,
thed the radiomctivity is essemtially in the Nemethyl gromp of the
nisetine moleoule, |
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The remults of these imvestigations show that the methyl sarbens of
sholine ean st as & ypresurscr of the methyl carbem of niestine ix vive.
Howerer, no ovidemee was odiained as $o the mechasion by vhich this Sakes
place. IS is predadle that the resstion is one of the gmenuily asseptoed
Sransnsthylation reactiens in which the whele nethyl grewp is Sranaferred
o the mbstrate. This, nerertheless; is an asamaption, It esuld peseidly
be seme type of m exidationcredustion renction se that enly the sarben
abtem of the methyl grewp is Sramsferved. The fiml preef that the nethyl
mhhﬂ“uad&bhlnﬁn.ﬁnﬂﬁomxdﬂ
of wxporiments Lwvelving deudlo-ladelling with earben=i4 and dextorium,
These exporimmts are mw being condnsted in this laderatery, and the re-
salts wi1l be forthesuing at & later dates

That choline ean &t a9 & mebhyl donor in plamts 18 med in accordanse
with the remlts of Xirtowed end Narion, whe are of %he epinien that
dholine does mot ast a8 & presurscr of She methyl groupe of hendinine,
Thelr opinien 1o dorived frem the fast that radicactivity was found 4o o
meh greater extant in hordonine vhen barlq plants were fod mdicastive
seliwn formate than vhen fod radionstive cheline. Thus the fermtion of
the methyl greups en hordosine wenld appmr to be formsd frem an
exidationcrolustion process rather than & Sranemethyletion, The abeve
authers, howwwer, 4o 2ot refor % sny presantions Sakm te restriet
basterial growkh, ner do they nention any prelimisary inrestigations teo
doternine 1f the sholine emld be destroyed by seil miercergantsms.
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Witk the informbien sbtained through {wrestigations csndusted in this
laderatery, them, 1t somms plansadle that the cheline was, % o great
wbenl, dostreyed before %he darley planie had sn eppertunity $o adso®
iSe This, of osuree, umid acomumt for Shelr megligible resulte,

In the 11ght of Shis oridense, 10 wuld semm of inderest to repest
the wrk of Kirtweed and Marien, using efficient gernisidnl comtbrel, So
800 1f the rosulte obbained weuld stil] agree with thelr origiml Wik,

The amsurS of vadisastivity feund in Sho mdostine frgm Whis expori-
st {s extremsly smll cempared bo the erigizal sumb thed ws fod S
%o plants: Trem this ovidence, 16 night Vo oemsidered that the yate of
Smasasthylation fyen dheline i rather slew, however, 18 1o Wre prode
able that the rate of aysthesis of nernicstine s the emutrelling fuster,
Fieotine 1o 20b thought %o bo mebabelised 13 the Sobaces plant, therefere,
that whioh 1s synthesised Mot ramia ia She plant elnee the plant ks
%0 apparend emsretery systens Imaamnch as the largest sompembtmbion of
Hoestine found in the adult plant 15 2 were than elght poresnh of the
dvy wolght, t%e syshhesis Gaxmet precesd ot & very rapid mbes This
sight aossust for the relatively low astivity foant in the mitensbive
sleotine.

The aegative resnits cbbained in the atbapbed Loslatien of the
phoagholipids, though disappeisting, was net ceupltely waempested, sinee
e phoopholipld eeabaut of mest plasts 1s gutte small, Chibnall and
Suith (24), funnd thad 30 kilegrams fresh weight Sissme of cedksfoet
ﬂd‘dnbbhtmmd“pﬂ.ﬂdtﬂ‘b x!-dmo-h'
parisen can be made Y0 $he Sodasse plants woed in this experiment, the
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900 grams fresh weight $issue of Sebasso wuld heve yleldet sppreximtely
100 milligrans of phesphedidess However, Chidmall and Jerdan (29), feund
that in experinental work with the grewing demn plaxt Phaseolus mitiflerus,
the rapldly growing tismues ave very lew $n phosphatide, and that the
mterial sesumistes a8 the Sissne mtures: Einse the Scbaces plamts waed
in this exporinmmt were young end mpidly grening, Shis prededly seesunts
for the lask of phosphatides in the stbenpled L00labion,

Reaseushly gesd esrwelnticn 10 shoun betwem the mate of transfer
of She wothyl greup frem mebhisnine and cheline: Brewm (§), $» bie work
vi\A redicastive modhicaline, fod 40 plasts & Sedal of ¢ = 10° ooumts por
siuste 1a the methyl casbon: E» resoverad in his Mesiine diplemte a.
muinmn spoeifie astivity of Sod 2 108 omunts por mimte por millimele,
which was the sverage of Shres §rlals,

hNaW.t?Mm“‘cW#‘dxu‘m
wumm.mmmwnuawmwm.
por willimle wmas found in the xieatine dpterntes

In comguring this sbuly with %hat of Brawm (5), Shemy the Sotal
mdoﬂtfﬂﬁ‘M‘.dﬂommﬂnﬂm“tlo
the munber of osusts ressvered in the nicstine diplerate of this experie
mesh is sboub 83 pereent of Wat recovered by Brewm, 1% wmld firet
apparr Sheny, that the ste of tvanemstiylation of sheline (s adent 88 por-
oend Shat of muthienine, Hewevrer, it must Do remmbered that for evwry
radisactive nethionine splosule there is muly eme methyl grewp, which
o be redionstive, With chelinme hewwrer, for every redieastive melesule
there are Shree asthyl greups md enly one of these is radicesttve.
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This would mean that if the same mumber of radiocactive methionine mple-
oules as sheline melecules were to transasthylate, $he musber of redies
active msthyl greups transferred frem cholime wpuld de only enesthird the
mber transferred from methionine,

With this in mind, the ssunt receversd in the nmiestine dipterate of
this experimmt sheuzld have been §3 poreent that reseveret by Brewm if
the rate of Sranemethylation was the seme {2 Doth easess Therefere, the
28 pereat found mperimenbally, divided by the 53 pervent theoretieal
gives for dholine a trumsmethylation sete of sppreximtely 08 poroast of
that for methicnine, It wuld sem them, frem these results, that the
vate of transmsthylation with cheline is ppreximately the same as that
with methicnines Howerer, Wals s enly a temintive sssumptien, sni awaits
further Larestigation befere any definite statenmnt enn e -«f



1, Nioetine fselated frem Nlestiama sustion L., var. humilia, proviessly
fold shelins eemtaining earben~l4é in the methyl gremp, has demn showm
e pessese nuitenstivity. Ny mams of degradation exporiments this
astivity has domn faumd %0 Do located largely ia the methyl eavbem,

8. Cholime has dom found %o Do destveyed Wy seil and aly miereorgmisms,
vhieh san bo sanbrelled by the wse of gervietides,

3, Tobasee plamts, greving in & Mtar solvtien, ware found % need an
ebre amsunt of exygen dudbled inke the selutien ¢o keep them alive

ad healthy,

4« The phospheliplid contond of rapidly greving Sebacce plawis has bemm
foand %o be very smil as has bom found for other plamts Wy previews
wrkers,

§o Noh more Uan 08 pereauh of the theline fol 4o, and taken up VW,
Yebnoen planks wae feund %¢ ho msbabelised Wy the plamte afSer a wesk's
greowth,

6« Reasemable corvelation betwem the rute of Srunsmethylation of cholime
ond nethisntine has bom found, theugh this otil) amite further preef.
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The formla used in sorrecting the observed ocunt to sere sanple
thiekneas was;

e
L AT

where Ay & max, spe aobtvily (counte/min./mie)
Os ® cdeervel oounst (seunte/min.), nimme basigreund esunt
N © mplecular wight of eempound
W S weight of sumple eomnbed

b B fraction of mximem activity ad the sumple thidmess (1),
sdhuined frem self eboerpiien surve,

Sample salemlationg
Gy ¥ 01,1 WS 20.8 mgo, L B8 T ] b»e N

9.1 x 28
b SR 3 1410 200 combe/utn /o8 dur,
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THE PARTICIPATION OF CHOLINE IN TRANSMETHYLATION
REACTICNS IN FICOTIAFA FUSTICA

By
Richard Barl Wing

Choline, (trimethylethanolamine) has been demonstrated in aninals
to have transmethylating properties of the same type ac methionine and
glyoine betaines. In this reactiom, choline gives up one of its three
methyl groups to form dimethylethanolamine and a free methyl greup.
The latter is used in the synthesis of other hiologiocal compounds needing
a methyl group. Though an extensive investigation of this reaction has
been done with animals, relatively little has boﬁs done with plants.
Canadisan workers Kirkwood and Marion, after an inmvestigation of this re-
action ia plants, are of the opinion that choline §s not & transmethylate
ing agent. However, due to the similarity of the metabolic resstions in
plants and animls, it was decided to further imvestigate this reaction.
Two possibilities apmrently mot investigated by these workers weres
(1) that mo absorption cceurred during the hydroponie administration of
ocholine, and (2) that soil bacteria destroyed the choline before the
plants had a chanee to absord it. The results of an invéstigatien of
these two possibilities proved that choline sould be absorbed by todacsco
plants but that eholine was destroyed by bacteria. It was further found
that by the use of aureomyoin and e debergent germiside, the bacteria
eount oould be controlled so that destrustion of the choline did mot ooewr.

These results led %0 a further investigatism to detersine if choline,
afber Sotng absorbed by the planmts, emuld funetion as & transnmethylating

ale



agert, Tobacoo plants were grown in an inorganie mitrient solution
oontaining readicective choline, the activity located in one of the thres
mothyl greups. Isolations of nicotine, to determine if $ransmethylation
has taken plece, phospholipidz since some conmtain echoline, and umetabo-
1ised eholine, were attempted. Isolation of phospholipids yielded nega-
tive results which was not unexpocted sinco the concentration of phospho-
tides in plants 12 very smll and the smount of sbarting matorial ws
limiteds The unmotabolized choline isolrted gave evidence that not more
than 68 per ocent of the choline fed to tie plants was used by them during
the growirg period on the rudicactive netoerial,

The isolated nisotine was found to be radicastive indicating a trans-
methyletion had teken place. The Iniooﬁm was domethylated to form
methyl iodide, This was reacted with triethylamine to form triethyle
methylamwmonium 1odide. A eomparisen of the maximum specifio activity
(counts/min./m11imole) of the nicotine and quaternary ammonium iodide
showed that most 1f not all the activity of the nicotine was loocated in
its methyl group.

These results, then, show that choline can act as & precurser eof the
methyl greup of misctine. However, mo evidence was found to detemine if
the methyl group was transferred as an entity or 1f it is an oxidation-
reduction reaction in which the carbon atom alone is transferred.






