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METABOLISKM OF CHLORPROMAZINE IN GOATS
Muohammad Mawaz* and Rakhshanda Nawaz**

The investigations an the metabolizm of chlorpromazine (Cpz)
in goats roveuled that soon after, and until 24 hours, intravenous
administration, Cpz was excreted in the arine as unchanged drug,
Cpz-sulfoxide, monodesmethyl-Cpz, monadesmethyl-Cpz-sulfoxide,
7 hydroxy-Cpz. 7 hydroxy-Cpz-sulloxide and at least 4 more un-
identifled compounds. The non-phenolic compounds constituie
about 10 per cent and the phenolic compaounds constitute about
60 per cent of the urinary excretion as non-conjugated metabolites
while remaining 30 per cent are excreted in Lthe conjugated form.

INTRGDUCTION

The investigation on the drug metabolism are important for the determi-
nation of their fate in any organism.  Afier metabolism the drugs are  usually
teznsformed into inactive and rarely to more active derivatives.  Chlorpromazine
(Cpz) is one of the extensively used drog in human and veterinary medicine and
several studics have been instituted to determiine its metabolism m mun and
varfous spacies of animals (Carr 1962, Domine 1962, Emerson and Miya 1963,
Dromine 1965, Gardon 1967, Goldenbeorg and Fishman 1370, Turano ef af, 157}
and Breyer ot af. 1974). However, such a work has not been undertuken in
goats. therefore, the present study deals with the metabolism of Cpz in gouts.

MATERIALS AN METHODLDS

For the investigation of Cpz metabolism, the urinary excretion of Cpe
metabolites was investigated on & healthy poats muintained onder similar
menagemental conditions. Two types of experiments were performed to
ovaluate the metabolism soon after and 5 to 24 hours after the administration
ol drug.

{a) Cpz (Klorpromazin, injectabile 2.5 per cent, Move, Copenhagen)
was diluted with 0.9 per cent sodium chloride and given intravenously as a
priming dese 2.5 mg/kp.b.wt, Subsequently, in order to achieve 2 constant
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masma level, maintenance dose ranging between 0. 64 ta 2. 88 mg/kg/hour diluted
with 1.9 per cent sodium chloride was infused (Sigmamotor (7)) mfusion pump)
through a catheter (Intraceth(®) placed in (be left jugular vein, At 30 minutes
after priming doxe urinaty bladder was completely emptied and washed with
distilled water throngh & baloon catheter (Rush nr. 14, 30 mb). The arine
samples collected at | to 2 hours after priming were used foe the assay of Cpz-
metabolites.  Far the extraction of metabolites from urine, n-heptane containing
I. 5 per cent ispamyl aleohol was used as a solvent.

(b} The urinary excretion of Cpz-moelabolites between 5 to 24 hours after
the intravenous administration of radioactive 338-chlorpromazine ({2 Cifkg.
b.wt.} was investigated tn 3 poats.  The goats were muintained in the metabalic
cages and total volume of urine voided between 5 1o 24 hours post drog
administration was collecled completely, A purt of this urine was taken for the
extraction of metabolites by dichloromelhane (DCM) containing 15 per cemt
propanaol-2,

The samples were extracted thrice at pH 12-13.  After cxtraction ul
pH 12-13, the pH ol sumples was lowered a4 8.5 and the extraction was done
thrice.  Subsequently pH was brooght down at 2 and the samples were
oxtracted.  The solvent containing the exteacted muterial at cach pH value
was pooled and evaporated under reduced pressure at 3890, The residuc was
dissolved in wethano! and a suitable volume af the methanal wus plotted on
TLC-ptates.  The plates were run in 2 solvent systems.  After developing the
TLC plates were spruved with the colow reapgent and heated at about 10020
for 3 minutes. The colour and the RF values of the spots from the samples
were compared with those of the standards for the identification of metabolites
{Chan und Gershon, 1973).

The urine samples containing 355-Cpz were cxtracted with DCM.  The
DCM extructs prepared at cach pH value ol the urine were used for tadio-
quantitetion. & maximum of 0.5 ml extract was taken in the scintillation
liguid vontaining

200 mg dimethy-POPQP (Merck ari. 7248)
k¢ PPO (Merk art. 2946)

100 ml Bio-solv. BBS-3 (Beckman)

1900 ml toluene {Alerck art. 53173

Samples were counted in plastic vigls into which 10 ml scintillation liguid and
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2 drops of 15 per cent ascorbic acid aquecus were added.  The counting was
done in liqeid scintillation counter (Mode] LS-133, Beckman).

RESULTS

The heptane exirast sbtained at the urine pH 12-13 was used for TLC,
Alter spraying Lhe developed TLC-plates with the colour reagent, 4 spots were

seen on the plates, The TLC churacteristics of Lhese SPvts are given in the
Tabia 1.

Table 1. Thinduver chromatographic chavacteristics of chlorpromazine metabo-

ftes in the wrine of Eoais followiug infravenous adminivtration of

chlororaomazine,
Erine samples Stendards
colour  Rivalue cologr RI value
com-  after In system alfrer T System

Extraction pH pound spray | I spray i IF  identified as

Befare hydrolysis

pH 12-13° i Pink 0.62 (.41 Pink 0.61 0.36 Cpz-unchanged
2 Pink 044 0.25 Pink 0.46 0,21 Cp=-50
3 Pink 0.4% (.13 Pink 0.456 0.14 CpzNorl
4 Pink 0.28 0.06 Pink 0.29 0.0s Cpz-Norl-5( -

pHZ. 5 as for pH 12-13

Alter alkaline hydrolysis

pH 12-13 3 Purple.60 0.36 Purpl=00.59 0.37 7 OH-Cpz
6 Purple0.4% 0.2t Purple0.48 0,23 7 QH-Cpz-50
7 yellow D58 (163 not identified

pH 8.5 and pH 2 did not show any compound.

Comparison of the colours and Rf values of the spats from the .qs_tmplf:s
with those of the standards showed that these spots were of unchanged-Cpe,
Cpz-sulloxide (cpz-S0), monadesiethy-Cpz (Norl} and moenodesmethyl-Cpz-
SO{Norl-30}.  The heptune extract prepared at pH 8 .5 showed aoly incomplets
extraction while the extracts prepared at urine pH 2 did not contain Sy
compaund,

The conjugated metabolites were wssayed after alkaling hydralysis of the
urine samples. The heptane extract prepared ar urine pH 12-13. was suebjected
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te TLC-procedure and revealed the presence ol 3 spots (Tuble ). Two spots
were of purple colour.  Tie colonr and the R values of these spots were com-
pared with the colour and BRI values of the standards and were identified os
7 hydroxy-Cpz (7 OH-Cpz) und 7 hydroxy-Cpz-sulloxide (7 QH-Cpz-5Q).
The third spot of yellow colour had REvalue 0. 58 in system { and 0.63 in syslermn
i1, could not be identified because of lack of proper standerds. The extracts
prepared at pH 8.5 and 2 did not contain iy compound.

fh) Therad ivactivity that wus extrseted with DM, frorm the trime samples
ol goats collected wt 5 to 24 hours aflter the administration of 335-Cpz and
the radioactivity that could not be extructed from 1he residugl urine sample wre
shown in the Table 2. From the table it is seen that 69 1o B0 per cenl ol the
radicactivity was extractable from the urine sataples at dilferent pH while the
residual urine still contaimed 22 to 27 per cent of the radicacrivity, Tn 3
experiments, the average of radioactivity that was extractable with DCM was
73 per cent in both the unhydrotysed and hydrolysed urine samples.

Table 2. Percentage of the radivactivity exiracigbile with dichloremerhane aid

remaliing i the urine of goats adminisiered $55-chlorpromezine.

Without hydrolysis  After hydrolysis

Extracted ar s P B
Goat Wo. i 2 k] 1 2 3
pH 12-13 32 28 20 M 23 26
pH 8.5 I 33 4l 41 42 40
rH2.0 G & & 5 4 3
Residugl urine 22 35 28 7 3 29

TLC revealed that essentinlly similar metabolites were preseat in bath
the unhydrolysed urine samples and the samples subjected to the eheyme
tydrolysis with B-glucoronidasc-aryl-sullatuse. The chromalographic behaviour
of these metabolites is shown in Table 3. From the table it is seen thal the
identificd compounds were T OH-Cpz and 7 OH-Cpz-80. The compaounds
3, 6.7 and 8 were not identified because of lack of propet slandards.

The urine samples of the goats administered 335-Cpz were extracted with
heptanc #t pH 12-13 und on radiogquantitation showed $ per cenl of the radio-
activity, The heptane extracl after TLC. demonstrured the nresence of
unchanged-Cpr. Cpz-sulionide, monodesmethyl-Cpz and monedesmethyl-Cpz-
stilfoxide.
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Table 3. Thin-igyer chromatagraphic bohaviour of chlvrpromazine metubolites
extracted from the urine of goats administered 35 S~chiorpromazine.

et AR T T T Tt e e — e

Rl valu: in
Extraction pH Compound  Cuolowr afier spray system 11 identified as

——— e e ——— L L e

pH 12-12 i Purple 0.36 7 OH-Cpz
2 Purple 0.21 7 OH-Cpz-50
3 {trace}  Purple {light) (.82  MNuridentified
pH &.5 5 Purple 0.22 7 0OH-Cpz-50
& Green on heating
purple 016  Notidentiied
7 (tracer  Purple (light) 0.86  Noridentiod
pll 2 B {truced  Purple flight) .79 Not identified
DISCUSSION

The results given in Table | show that the compounds extrasisble with
heptane at the urine pH 12-13 and %5 woare unchanged-Cpz, Cpz-sulfaxide,
monodesmethyl-Cpz and monodesmethyl-Cpz-sulfonide.  The same coInpounds
were alsu seen in the heptune extrscts preparcd from the urine samples containing
355-Cpz and canstituted ¢ per cent of the radioactivity in the urine samples.

The observations recorded in Table 2 clearly demonstrate that the
B-slucurontdase-aryl-sullfatase used 2.5 per cont in the urine did not Cailse
hydralysis af the conjugates and therefore, one third o one fourth ol the 255
could not bu extracied and remained in the residual urine.  This mity be due to
the rewson that the enzyme concentration wsed for hydrolysis was inadeguite
because Kawl et al. (19713} recommended 15 iulds higher enzyme concentrations
that nomially used for obiyining a satistactery hydrolysis, o ovicw of these
abservitions, the results given in Table 2 reveal that the cunjugated friclion
constitule 27 per cent while non-conjugated fraciion constitute 73 per vent
wf the urindry excretion o Cpz-metabolites in the goats,

The heptune extruct preparcd after alkaline hydrotysis showed 3 metabo-
lites. 2 of which were identified uv 7 OH-Cpz and 7 OH-Cpz-80. The thicd
unidentified metabolite was of vellow colour on TLC plates.  This colour of
the spot might Rave originated during hesting for ilkaling hydrolysis because
such i cotour of Cpez metabolitels) has not been found in the biological sumples
(Turano ¢z af., 1973). The same phenclic metsbolites were identificd in the
DCM extracts prepared from 1he urine contuining 315, Besides, DOM extructs
contained 4 spots of purple colour which could not be idzntificd.  The eolour
reaction of these unidentified spots indicaled thai these metabolites ware ol
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phenolic nature exhibiling purpls colour with Ui colaur reagent Clurang of af,
1973y, [t was conlirmed by comparisen with the standards that these were
not 7. 8 dihydroxy or § hydrony metibolites,

From the results of the present investigabion iCis concluded fhier following
the administrution of Cpz, besides unchanged-Cpz the mulabolites of Cpz
ewcreted in the urine of the pouts include Cpz-sulloxide, monodesmethyl-Cpz.
monodesmethyl-Cpe-sulfoxide. 7 hydroxy-Cpz, 7 hydroxy-Cpz-sulivxide and
it least 4 more phenolic compounds which were not identified. The non-
phenolic sompounds constitute about 10 per cent and the phenelic compounds
constiiule about 60 per cent of the urinury exeretion us non-comjugated metabo-
lites while remaining 30 per cent wre excreted in he conjupated farm.
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