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Urinary Excretion of Racemic Fenfluramine in Rat
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Abstract— Fenfluramine, an anorectic agent, is widely abused as a diet pill in Korea because it is freely
marketed in China without any regulation. The optical isomers of fenfluramine have different phamaco-
logical actions: d-form is used as an anorectic agent, while I-form as a neuroleptic agent. To in-
vestigate the metabolism when racemic fenfluramine was administered orally, the urinary excretion of
fenfluramine was studied in rats. The enantiomeric separation of fenfluramine was performed on
achiral column by gas chromatography using (S)-N-(trifluoroacetyD-I-prolyl chloride (TFP) as a deri-
vatizing agent. After administration of 15 mg/kg of racemic fenfluramine to rats, d-, I-fenfluramine and
its metabolites d- and I-norfenfluramine in urine were determined by chromatographic separation of
TFP derivatives on DB-1 at retention time of 11.2, 11.8, 8.4 and 8.6 min respectively. Urinary recoveries
of d and IHenfluramine in rat were 0.42~5.90% and 0.18~1.20% respectively in urine specimens col-
lected during first 24hr. The comparison in the levels of isomers showed that d-fenfluramine were high-
er than I-form, while d-norfenfluramine were lower than -Horm. The ratios between parent compound
and metabolite revealed that d-norfenfluramine to d-fenfluramine ranged from 1.0 to 4.4, while the ra-
tio of I-norfenfluramine to Henfluramine was 8.2~21.1 indicating that I~fenfluramine is metabolized
faster than the d-isomer.

Keywords [ | Fenfluramine, anorectic agent, urinary excretion, norfenfluramine, enantiomeric separa-
tion.
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Fig. 1 — Structure of -TFP-d-fenfluramine derivative,
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Fig. 2— Total Ion Chromatogram of TFP-fenfluramine
derivatives. (GC-MSD: HP 5972, column: HP-5
MS (30 mx0.32 mm 1.D.), EI mode, Ionization
voltage: 70 eV)
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Fig. 3— Total ion chromatogram of fenfluramine ex-—
tracted from rat urine collected during first 24
h(GC-MS condition Fig. 29} $).
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Fig. 4 —Mass spectra of I-TFP-I-(top left) and IN-TFP-d-fenfluramine (top right) and I-TFP-I~(bottom left) and I-TFP-

d-norfenfluramine (bottom right) derivatives.
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Fig. 5— Calibration curves of fenfluramine (left: I-form, right: d-form).
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Table 1 — Urinary excretion of d- and I-fenfluramine and its metabolite in rat for 2 days after 15 mg/kg dose of dl-

fenfluramine
' Conc. (ng/ml) Elimination (%) of dose

Time Sample 7 i ar o I-F/d-F
1 0.459 1.058 . 0.18 042 0.4
2 2.639 13.018 1.20 5.90 0.2

0-24h 3 0.637 2.989 0.22 1.04 0.2
4 3.346 15.987 0.36 3.84 0.2
5 0.579 1.797 0.23 0.72 0.3
1 0.705 2.054 0.38 1.10 0.3
2 0.117 0.972 0.07 0.62 0.1

24-48h 3 1.168 3.951 0.65 2.21 0.3
4 0.393 2.993 0.06 0.48 0.1
5 0.692 2.779 0.42 1.70 0.2

I-F; I-fenfluramine, d-F. d-fenfluramine value is the average of three determinations.

= 0.46~3.35 pg/miZ 439 1.06~15.99 ug/midl
H]&] 0.2~0.4ul 2 2o 24~48A|7F FEtol 3%
oA 1A)9] %2 0.39~1.17 pg/miz2 dAle] 0.97~
3.95 ng/mi9] 0.1~0.3u)0] sh3F3}h.om, 48~T72A|7F
Hell AFE =M= 1 dAlY fenfluramine®] 25 &
oA AE=A] Gt} WEbA =F fenfluramines] ¥j
A dA7} Ao v 8] B A)ZE Aol w2 Zpo] gl
o] AxpAellA oF 2 5~10817} wjdEE & & AUt
L5 A E Table [o)A BEute} o] 24A3F o]y
o dxl9] ¢ Folzgte] 0.18~1.20%7} v uid, |
Ae 0.42~5.90%=% =3 AQrt. AlgolA d-fenflu-
ramined 932 d-fenfluramined oA 4%
Richards"& d-fenfluramine?) =% W% Foi%
o] oF 8% = Aty Ra1EhH, ol parentdFEo] 43
ZF OAIE 7] dE-olgtausidct. 22k o)A A4S
Zhe] AL 9 wAde] tiEled dIAY] fenfluramineS
Fosla A7} dAe] thatel] mlX|= Fg Foll tisie
LEF Caccia 570 931 Al dAle) F4, BX, o]
Aboll AT FFS VAR E Fethy Bt gl
a3 AR norfenfluramine A8k parent
drugs sjdrl= ol AME AT =% norfenflura-
mine? fenfluramined] ¥WiA%S vlaslr] Yl ¥
EFE4 % fenfluramine? norfenfluramine?]
AN &2 WA FE v wdte] Bgtrh(Table ID). 1A<]
749- parentobEol| gt clrtA|e] 8]71 24417 ool
AFF ol A 8.2~21. 102 o F =qtor} dAje] A%
T 1.0~44% 1 87t X3 gl E£3F o] ¥sh=
24~48A1 7o el AHTE oM E BA] 1A ¢
1 H)7} 8.4~34.5010 3, dAlS] AS 1.5~528 HlS&

Table I — Ratios between area of norfenfluramine and
fenfluramine in rat urine specimens after 15
mg/kg di-fenfluramine administration

Time Sample InoF/I-F d-noF/d-F Il-noF/d-noF

1 12260 3.447 1.3
2 8.208 1.053 15
024 h 3 21.080 2.973 1.3
4 9.578 1.383 1.4
5 18500 4.398 1.2
1 8.744 2.063 1.3
2 12848 2.823 1.2
%48h 3 8.386 1.583 15
4 34541 5.154 1.1
5  16.351 2.775 1.3
1 - 14
2 - - 1.2
4872 h 3 - - 1.1
4 - - 1.4
5 — —_

I-noF': Fnorfenfluramine, I-F: Ifenfluramine, d-noF': d-
norfenfluramine, 4-F: d-fenfluramine, —: no parent
drug or metabolite detected.

3t dIALA) o parentefE vl o Fol &) a}
g zjol7} & Ao »uEoiglEdl Caccia® olatd
di-fenfluramine® 5 mg/kg, 13 mg/kg, 40 mg/kg 3
FHoll ®o&tn 3 F fenfluramine 3} norfenflura-
mine®] ¥& =AY u AL o] parent}E vl §F
A& FUIETE ATy B =3 &2
Aol A o] Folgadal uj5gt 13 mg/kgs 54 w)
HollA =A% A o) parentFE BlE dfenflura-
mine®ll H3t d-norfenfluramine® Hi7} YFEF] 24]
ZFF 0.29 oie ¥ | [fenfluraminedll ™3+ Fnor-
fenfluramine®] H|7} 2.382 BREHUE v £ 2
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2121t} o] fenfluramine®] N-dealkylationol 2}
norfenfluramine© 2 W= o] IA)7} dAlol| )4
$43] W} Ifenfluramine©] W] BollA Wats|o] -
norfenfluramine® 2 tAME § £ 57| wZojgu
A2t} ol 1A tiAHA|Q) ol dAol vl ] oA}
5o} 2 Hth= Caccia) Bist YX|sh= Aol ,”
Caccia™e= 0218 W37} ratoll SolZ ol Al Al
M A W37 gl o] Wl JA] L5 vlgict
o S vh £l diFt Adn Algol digk dFo) A
& AEFojopt

E AgoMe 28%(15 mg/kg) e fenfluramine
2 o) E3sIgSol T 1412 thALA7} M2 A) wjA
Hged 18330 A4 fenfluramined 2ol
Fojdln wol A tAE S48 Marchant'®o 93}
W 243 A fenfluramine® thAbAlE X349} o
Eo] norfenfluramine®} Fo1A% 283(24 mg/
kg)Fo Aol w3lEgx] g1 wjdEE fenflurami-
neq %ol 42%°f o]2rh= HuslE vl o]& ¥ A
Y dno) vasle] B o 2 Ao A% 15 mg/
kge A7} 23k AEE 8L ofld Aog A
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hepatic clearancel] <31 Ye}}= norfenflurami-
ne?] ¥3H= 15 mg/kg o4 fenfluramined %
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