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Tho Metabolism of Mcthionine Sulfoxinming
by Joy S. Roth

datroquction

Provious studics on the distribution cnd cxcretior of 82 labeled
L-methionine sulfoximine (MSI) by rets (1,2) indicoted thet approximately
60 per cent of an injected dose wes exerctec by 24 heurs n~fter tho injection.
In this rcport studies have been madc of the distribution of the S” in the
verious sulfur frections of wrine in an effort to determine the extent to
which MSI is mctabolisec by the rate
Mcterials and Mothoda

Male Wister strrin rats weighing approxinately 200 gme were injected
with 100 mge S*>? MSI per Kg. This amount ¢id not procduce toxic symptoms
although the injccted onincls ¢id not cat very rmuch Curing the first 24 hours
after the injection. Tho ¥SI hed ¢ spoeific rctivity of 5.72 x 10° counts
per mine per mge and it cnd <11 srmples were csseycd in ¢ gas flow counter
with stardard geonctrye The rots weic housed in stainlcss stecl metabclism
cages, two to r coge, and urine collected cach 24 hours using HCl1 as o pre -
servetives Thz animcls were fed woter nnd Fox chow merl eod 1ibe The urine
scmples were macde up to 100 ml.; phosphate wrs precipitctec as MghH,PC, and
the sulfur fractionated according to the procecure of Fiskc’ (3) with severel
noCificationse The precipitated benzidine sulfcte wes filtered on sintored
glrss filter (iscs of mediunm porosity 20 mme in dicrmctor and 10 rme highe
Lftor drying those could b
counted the dises were placod in ¢ booker of boiling water cnc the benzidine
sulfate titrated with 0.02 N NoOHe Where nccessary corrections have been
inecde in the counts for coincidence, cecny md scif-absorptione

In o first cxporinent 8 rcts were utilized ~nd urine collected only
duxring the first 24 hourse The results, shown in Tehle T, indiceted that
epproximrtely 5 per cent of the $*? exercted dvring thc first dzy hnd been

oxidized to sulfetce Since the injected MSI consists of two isoncers, only one



of which moy be biclogieelly netive, the meterinl excretod during the first

2, hours after injection sl ripTisent moetly 4he dnretive form which is

not metabolisede On subscquont dnys lerger percenicges of S°2 might be found
in ihe oxidizod forme To %test this posaibility the procecdurc wes repocted on
6 rats eni: wrine samples collected on the 2,3,4 ond 5th deye .s the first
cxperinent indiceted thet large devi&tions wvere not to be expocted in the
inddvidual urines, the samples from each dey’s collections were pooled and
Cuplicatc analyscs corried out cn each pooled scmplce The results cre given
in Tablc IT. Excmination of the catz in this toble indicoted that an
incronsing percentage of $32 was cxcroted as sulfate from the first to the
fifth days of the experiment. By the fifth dny, howcver, the total redio-
activity in the urine rcechcd @ very low veluc which scemed to be leveling off.
It 1s possible thet the S‘s excreted as sulfote ot this tine represonted
sulfur which had been incorporctud into protein rnc wes then being metebolised
at a constent ratce The cpount of it, howcver, wrs not very significont. Of
the S*? injectec, about 92 per cent of the totcl ~ctivity had been recoverecd
by the 6th day. Very little S wes found in the cthercsl suifnte fraction.
Saronctoercphic cpoalygla of Urine

Previous preliminary chromatogrephic studics (2) hed f-iled to
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© unchunged #Moi in Vhe wincs LJ.& the suila
pertition experiments indicated that there was 1littlce ovidation to sulfnte
the pcssibility that sore rltcred orgenic metnbolite wes mrescnt in relatively
large qummtitics; especially in the urine collcetcd the first dry, was testoed
by appiicetion of paper chromrtogrophy cnd by usc of ion-gxcharge colurmse

in untreated scmple of urinc, collected during the first 24 hours after
injection of MSI wns pcased through a column of IR. 400,200 x 8 cm, whish hed
boen converted to the hydroxyl form by 4 £ NaOHe The matericl adsorbed by tho
colunn wrs oluted with Os1 M HCl onc the fractions asscyed for g*3 activity.

These studics arc continuing.



Teble 1

Bxcretion of §°° During 24 HLours by Rots Injected
with $? L-Methioninc Sulfoximinc

-

Sample Totel inorgenic  Activity Totdl S as lLetivity 2% s 80,7

30, S0,

Nge cpn nge cpn per ccnt
Rots 1,2 11.1° 26,008% 14T 490,730 543
Rets 3,4 12.7 25,098 13.9 415,465 6.0
Rets 5,6 T 22,286 15.5 468,982 48
Rats 7,8 13.3 20,607 16.5 519,153 40

ive 560

1 Twenty mle scmplce of urince uscod for cnalysise

2 Corrccted for bicnke Bleonk consisted of rot urince tc which
¢ similor quantity of S22 L MSI hcd buen oddede



Toble II

Sulfur Partition in the Urinc of Rets Injceted

with 822 L-Mcthicnine Swlfeximine

Sample Inorgenic 804’ activity Total Inozgazic Letivity Totnl S dctivity

SO, n8 S0
ng. CPn: ng. cpn nge cpm
2n¢ dny L7 9080 Le8 9160 6.1 109,700
3rc dry 5.8 1394 6.0 1475 Ted 11,050
4th doy 6.9 590 7.5 660 8.8 3,582
5th cdey 6.5 434 6.7 JAA 7.9 1,435

Etherorl 80,%  Lctivity Orgeric S Jctivity Per cont of S

8 SO, es SO,
Tge epn Lge cpm
2nd dey 0.1 g0 1.3 100,540 844
3rd dcy 0.2 81 1.4 9,575 13.4
4th doy 0.6 70 1.3 2,922 18.4
5th oy 0.2 30 1.2 Gl 3504

1 5.0 nle srmple; average of duplicate determinctions.
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The Uptake of 6 ¢ of §2B«LaMothionine Sulfoximino
by Rat Erain Hamogcnates

Three rat brains were quickly removed from rata killed by a blow on
the head and homogenized with L parts of cold Krebs Ringer phosphate solue’
tion. One ml, of homogenate was added to ”arburg flasks containing 240 mle
of isotonic glucose and L mge of labcled !SI per flask. Four flasks were
heated to boiling, these scrved as controlse All of the flasks were then
gnssed with 955 O, and 5% CO, for 3 hours at 37° C, with shaking, At thc
ond of this period the contents of the control and cxperimental flasks
(L each) were pooled and piecipitatcd with an cqual volriie of ice cold
10% TCA. The preccipitates were washed with 3 portions of ice cold 5% TC
and the rosiducs extractod with 95% othanol and 11 boiling cthanol-CHCl3.
The protein romaining was driod at 80° Ce overnight and then weighed into
two Xjeldahl flasks and digested with Pirie s reagont. Tho sulfate wes
precipitated as benzidine sulfate using 140 mle of approximatoly 0.1 M
HaS0, as a carrior and collected as provivusly deseribed on sintured glass
platcss

Sarple Counts/hin. mgaS Counts/mge
Boiled control 1 503 1,98 254
Boiled control 2 118 2,00 209
Experimental 1 1255 242 519
Experimental 2 1453 2,50 582

Thesc results although indicating » significant uptake of S35 by brain
cannot bc taken as conglusive for two rcasons, First, it is possible that
the inercased count in the cxperimental sarples is duc to uptake of relatively
small amounts of impuritics such as methionine sulfoxide which may be present
in the sample of sulfoximine. Second; in vicw of the appreciable count of
the boiled contrOIS wnich may be duc to adsorption of the radioactive
materiai by provcin it would bg nccozzary to dsclate the sulfur containing
anino acids from the protein of the eyperlnental sanplcs and prove that
the radioactivity was ASS)Ciatug uith these aminc acidse Further studies
arc planned on the uptako of S°° from 538 MSI by liver and spinal cord,
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