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Effects of N-Nitrosofenfluramine, a Component of Chinese Dietary Supplement for Weight Loss,

on Monoamine Neurotransmission
Kanako SATOH", Ryouichi NONAKA, Fumiko NAGAI", Akio OGATA”, Hisashi KAMIMURA" and Tsuyoshi SATOH""

Many cases of hepatopathy, including deaths, have frequently occurred after ingestion of Chinese dietary
supplements for weight loss containing N-nitrosofenfluramine (N-fen), a nitroso derivative of fenfluramine (Fen),
which is used for the treatment of obesity in the USA. Since Fen decreases appetite by decreasing the serotonin level
and exhibits an antibiotic effect, N-fen may have been added, expecting a similar effect. Thus, we synthesized N-fen,
and investigated its effect on the cerebral serotonin nervous system to investigate whether N-fen exhibits an anorectic
effect. Effects of reuptake and release of monoamine neurotransmitters (dopamine (DA), serotonin (SHT), and
norepinephrine (NE)) were investigated. N-fen slightly inhibited SHT reuptake, and did not inhibit the reuptakes of
DA and NE. Moreover, N-fen did not affect the release of the 3 monoamines. These findings suggested that N-fen did

not have a serotonin nerve fiber-mediated anorectic effect.

Keywords: N-= k=2 Y 7 = > 7 /)L7 X N-Nitrosofenfluramine, 7 = > 7 /)L'7 X ' Fenfluramine, £ 2 k=2~ serotonin,
K—/,33 > dopamine, / /Lt R 7 = U > norepinephrine, ITf%5 hepatopathy, H4X#fi#%-% central nervous
system, FPE#LAZ A = b HEEEER S Chinese diet supplement
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Fig. 1. Chemical Structures
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Fig. 2. Inhibition of N-Nitrosofenfluramine and Fenfluramine for Uptake of *H-Dapanine, *H-Serotonin and *H-
Norepinephrine. Uptake inhibition assays were examined in rat brain synaptosomes. Crude synaptosomes were
prepared and assays were conducted as described under Materials and Methods. A — C;N-nitrosofenfluramine, D —

F;fenfluramine. Three separate experiments (n = 3). The SD was less than 1.8%. A and D; dopamine (@), B and E;

serotonin (), C and F; norepinephrine (A)

Table 1. The Effects of N-Nitrosofenfluramine and Fenfluramine on Monoamine Reuptake into Rat Brain

Synaptosome (The IC Value).

Reuptake (ICsg, M)
DA SHT NE
N-Nitrosofenfluramine >1.0x 1039 3.0x10™ >1.0x103?
Fenfluramine 3.0x107 3.5x10° 7.1x10°

a) and b); Specific monoamines uptake at 1.0 x 10° M were 81 and 75%, respectively.
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Fig. 3. Effects of N-Nitrosofenfluramine and Fenfluramine for Release of *H-Dapanine, *H-Serotonin and 3H-
Norepinephrine. Release assays were examined in rat brain synaptosomes. Crude synaptosomes were prepared
and assays were conducted as described under Materials and Methods. A — C; A-nitrosofenfluramine, D — F;
fenfluramine. Three separate experiments (n = 3). The SD was less than 2.0%. A and D; dopamine (@), B and E;

serotonin (M), C and F; norepinephrine (A)

Table 2. The Effects of N-Nitrosofenfluramine and Fenfluramine on Monoamine Release into Rat Brain

Synaptosome (The ECs, Value)

Release (ECsy, M)

DA SHT NE
N-Nitrosofenfluramine >1.0x 1039 7.6x10° >1.0x 103Y
Fenfluramine 23x10° 6.5x10% 32x10°

a) and b); Retained monoamines (ratio to control) at 1.0 x 10> M were 0.60 and 0.59, respectively.
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1. 3H-DA, *H-5HT, *H-NE OFER Y AA#BEER

N-fen ® *H-DA, °H-5HT, °H-NE FFHY A IZKT D5
7% Fen L b L7- (Fig. 2, Table1) . N-fen |Z*H-5HT ®
FHEV AL EERZRBO N, TOERITIEFICHEL,
ICspfEIL 3.0X10* M T&HY, 1.0X10° M OERETEHTE
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