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A %&q Tropine-labelad Atropine Yatabolism 10 BAD fosns 1o masiity
% S-Cl"%-itmiam S.C. Xslser and ?.L. Nclain
3 Secause of the extremsly low doses of atropine widch man can tolerate, it has been
> O disficult to obtain information by chemical meens of the manmer in wiich atropine is
mstabolized in the Luxan. The scarcity of relisble metabolic and excretory data stems
largely frox tte inadequate sensitivity and specificity of conventional methods of ﬁ
anslysiz. ' ~
Tae Zirst and only study to date preceding this one, that attespts to elucidate 1
the fate of atropine in man is that of Gostelin et al (1950) in which a labelled
atropine specifically tigzed in the tropic acid molety was used. Two male subjects
were studied, and the conclusions reached were that, in contrast to data previocusly
4n rodeats (Gosselin et al, 1955; Xalser et al, 1957; Gabourel and Gosselin,1552)
atropine showed 1little modification in its tropic acid ring and that the main metabolites -
were apparently compourds in which the tropinn rinz were modified.
Secause the limited observations in man suzgested thst tke tropine part oi the
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atropine zolecule xmizht be modified in man, the need for specifically labeled 2iropine
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%ith a tracer in tae tropine ring was apparent. The first of a series ofcll’-rlng
labeled atropines to be synthesized by G.C. Schaidt and T.E.Eling, was an N-}’.clu-atropine.
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This compound has now heen observed in one normal subject. The excretion of the ct* sn

for

the urine and expired air, and the disappearance of the C1¥ from the blood after an
intramuscular injeciion of 2 nz. is presented in this report. Chrouat:.ographic analysis
of urinary coxponents is incoaplete; at-this-time, but preliminary data suggests tnat
=ost of the label is present in the urine as un;hanged atropine and as its hydro]'\vis

A total of 88% of the injected dose was collected in the urine

preduct, tropine.
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i% in 48 hours. A unique findinz was the occurence of Cm in the expired air, indicative
7% ; of a demetaylation being one of the metabolic pathways for atropine in man. Approximately
’ ::fg - 3 % of tze injected dose was recovered in the expired air in the 3 hours during which
3 ]
3 : gﬁ samples were taken. Elood levels were extremely low, indicative of avid tissue binding
E 22 F of the drug, but did seen to reach a maximm at 30 minutes after injection, a time
- 3 at which maximum tachycardia was also observed. Zxpired air cl’*oz showed a maximum
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at 75 minutes, while the peak urinary concentration occured at 3 hours.
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Subject: A& white, 36 year old, healthy female weighing 70.9 ig. was injected- L

a solution of the sulfate salt in isotonic saline.and buffered with phosphate buffer

with 2.0 =3 of ::-cl"ziyatropane havinz a specific activity of 3.367 uc/ag. and baving - |.
a radicpurity of G4%. The one coataxirating radicimpurity is ehrouttozr@hical].y ] »
‘simila> to tropine, a precursor in tae synthesis. The cln-atmpino was pupaﬁi as

40 a D= of 5.75 prior to sterilizatior by autoclaving. The injected solution contained:

-~

2 =3/=1 of tre free base. ’ T

Sxoérizentsl plan: Electrocardiographic limb leads wers attached and an indwelling:

intravenous needle conzected to a J-way stopcock were attached to the subject prior to -

“the i.m. injectiorn. - Elood samples (2 %1 dispensed into test tubes eon'taining O.i nl of’
1:1000 heparin) and EX récords wers taken every 5 minutés for thé first 60 minutes.

- Aiouois of expired air, consisting of a timed collection of a lmown volume into a
spirometer, were taken every 15 i'dmztes for 2 hours and at 30 minute ;ntgrva]s"!;or tho
third hour. Two-litcr aliquots of the expired air sample #as passed tm:ough;o..nl of
Hyamine as a (O, absorber in a period of 4 to 9 minutes. The Ba(CH), indicator suggests
that there may have been 2 slight lass of the COp sample and that thq;'efore the, results: ‘
may be slightly in error on the low side. Urine samples wers ccllected hourly up to |
8 nours, then at 12, 24, 36 and 48 hours. Aliquots of 0.8 ml were qomt;@ in a cello=-
solve counting solution and compared with the administered standard which was similarly
prepared. Four ml of the Hyamine so_lution conta_ined the COy of the expired air was
counted with 15 ml of the cellosclve solution. Paper chromatograms were prepared from
the original urine and counted with a strip scanner after chromatographic development
in an n-butanol:acetic acid:water (86:14:32.5) solvent system. Further processing
of tize urine (concentration by freeze drying followed by hydrolysis and cleavage of

glacuronides ) is presently in progress.
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N Clh in Txoired jir: Iniected dose = 1.0%592 x 10 doz
Tims dpmf0.8 L.  Lfperiod{av) 5 inj. dose vol (av.] = 9.99 + 0.625 L ;
15 s, %37 158.5 0.0037
30 min. 87.1 " 0.1562
LS min.  145.2 " 0.2675
$0 ain.  2°9.% " 0.335%
75 min.  2i2.% " *0.3807
90 min.  153.b " 0.2929
105 min.  160.% =- 0.2875"
120 win.  156.7 n 0.2809
150 min.  132.0 297.0 0.5587
180 min. 132.2 " 0.46
Z =320
¢. ¥ 1a 2lood: Injected dose = 1.0929 x 107dpm
Tizie dpnfml  Het. Pulse (min)
_pre-injection = 95
5 min. CL) 39.% 1 )
10 min, 8.5 38.7 98
15 win.  226.1 39.k 116
20 win. 2.6 3.4 128
2:' =in. 1!\"2~5 39-0 m
30 win, *i16L.h 3%9.0 128
35 ran., 145.0 30.% 124
ES min. 1425 354 122
L7 nin. 152.90 39.2 124
80 win.  178.2  39.k 120
85 s 1365 39.5 112
40 min 137.1 3n.8 12¢
70 iy ' 90 Mot dry
\—~ 96 e (39 . e e
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_ Zaost 3 rate constants. The fastestdisappearance rite ras a bﬁ.olozim half-tice of

"fizurs azroes extramely well with a provious stady z'ep'rtod by Gosselin, Gabom-a and .

:J:JL;.}J:‘ ":x

The uiizary oxoretion of ithe g% l.wl alter the i.x. adzln.st:atinn ol tropine

lazelled atfopine, is exiresely ragid. s is. evident in i‘i:,un 1, the tised excrétion i

ehes = maxmam At 3 homandﬂandedimhmwﬁdmr, shu‘.ngat

-

1% hours 2nd a7 be indicative of the renal clearance of the. ﬁm meouplicahd by
the slower cxcrsticn (balf 4izme’ ! of 6 hours) which-may be. Rﬂoctioa of tho

-

citt eroiepatic reshsor withﬁnalemutun Te third tf is 30-bours, admay o

renrzsant the & .,e of nctabolisa of the drug.
A, skows tbcpemntofthoinjoctoddosouhichis omotodatoach
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iime paricd as %211 a5 the curalative. pereo:at of the:injected. doso vhich has been
cxereted. Sy & houws, qur 5C5 of the drua 'has been cormitted to tho urine. This:
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#1385 (1960} usins a ~1"-tro;1c 2cid 1abelled stropine in & 73 year old. post-prostatoctav
and vasectoxy Patient havirg: an md\nlling Foley cathethr. The 8, 2'6 and k& honr valnu
from tals sty a..d froz our study arogalso in rerarkstly close agroenent' 83$ of tho
administered -dose beinz -accountél for in both casos ‘Sowever, tbo second - siblect - :
renorted in the saxze study, a healtly 45 year old aale showed . mch slomr initz.’i '
c;ccm.,._nn {orly 183 in-&4 hours), hx..bydc;;ours the mmlativo excreticn had. also o

[y

’*e‘.\...ed 854,

.ioae £inding for the studies performid in :-.an is tho dotoction of suul aao'.mts

<>;-'c1 0, in the expired aif. Sixce only timed aliguots of the total explred dir cotld'be

..m\,d caleulations for the total amount :excreted by ithis pat.may were. mado by considori.ng

«‘u«-w,{ ¥

‘that the spseific activity of the sample colloctod ‘was roprosontation of tho eoncentration
over the entire .sampling interval, .and ci}leula‘_ nz the ’amotmt frqn;. tho known average - -
wifite volume. 6 can bo .obseiVed in Table 1, Part B, the CI¥ -concentration in the
expired air reacked a maximam at an earlier tiws than did the urir;o. maxizum a“.ctivitj

beluz seeh at 75 mirutes compared with 180 minutes for urine. Tho total perdent of the

that perhaps an -sdditional 2-3% could have beon realized had the samnling been cont.mued

-
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In an early study with randomly labo]led (biosynthetically prepared) Clu’-atropine.

1.

:jocted dose co’l»ctﬂd durtng the 3 hour period was about 3%, and thero 4s some _ndicatxon j
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Evertsbusch and Geiling (1953) did find a small amount of CY%0, (0.8% in 2% hours)

present in the expived air from the mouse, and at least part of this C1%0, probably
originated with the X-metayl group. Wita tae tropic acid labeled atropine
(Gosselin et al, 1950), no C'¥ was detected in the expired air in man, nor in the
nouse (Gosselin et al, 1955). -

Tissue binding of atropine is so markid that high blood levels of the druz
are not seex, even in the very early blood samples (see Table 1, part C). If the
druz were confined to the vascular compartment, them at zsro time the calculated
Blood concentration would be 2200 dpm/ml blood. This compares with the maxixum of
1£1 éomf=1 found experimentally. At even distribution throughout the body, the
eor.eentratipnotclbwn]dbolﬂd;n/gu..aﬁgminuchcloseragmtwith
the values seen for the blood and indicative of an extremely rapid egress from the
blood. The rapid disappearance of atropine from the blood was also seen in studies
on the isclated, perfused rat liver (Kalser et al, 1965)nmc$at%ot6 minutes
was seex when tha liver alone was responsible for its clearance from tae blood.

Taeiaitialurkodhudycardhobseﬂodmthomroeoﬁukwjmutgatur
the i.m. adxinistration of the druz (Table 1, part C) attests to the extremely
rapid absorption of the druz. This effect, which appears to te a response seen
only at low concentrations of atropine, and then probably only in man, quickly
reverses to the more coxszonly seen tachycardia as the blood level becomes higher.
The tachycardia reaches a maximum at 30 minutes, the same period-at which the
maxirzus blood concentration is seen. Ev & ho;u's, a time at which the subject
reported an adequate {low of saliva was again cvidont.-the tachycardia had sub-
sided. Zy this time, 507 of the drug had already been excreted into the urine.
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