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3-Methylindole-induced Splenotoxicity: Binchemical Mechanisms of Cstotoxicity. Urpy ke,
L. W., Yoon, H. L. Kioregs, A. L.. RoRINSON, J. P.. PrEwrer, R. W.. AnD AMARCUS. C. B,
(1991). Toxicol. Appl. Pharmacol. 109, 375-390. 3-Methslindole {}-MD) is a pneumotoxic
melabolite of L-tryptophan that can form in the digestive tracts of humans and ruminants as 2
result of microhinl protein metabolism. Alternatively, human fungs can be direetly cxposed o 3-
MI formed during protein pyrolysis and inhalation of tobacco smoke, 3-M1 has heen shown 1o
cause acute lung injury in both ruminams and rodents. The present studics demaonstente (hat the
spleen is also a target for 3-Ml-induced toxicity. A dose-dependent decrease in splenic weight
(24-73%) and nucleated splenic celt number (22-687%) was observed 24 hr afier intraperitoncal
injection of 3-M1 (50-300 mg/kg) to intact and adrenatectomized rats, These findings were as-
sociated with significant alterations in splcnic histopathology. Mice appeared less affected by M-
MI than rats as no splenotoxicity was observed at dases less than 200 mg/kg. Other mono- and
dimethyl-substituted indoles did not decrease mouse spleen cell numbers when administered in
vito. Phencbarbital pretreatment in vive protected against 3-Mi-induced splenotoxicity, stugpesting
8 tole for cytochrome P430-medinted metabolism of 3-MT In the splenotoxicity of this compound.
Fxposure of rat or mouse splenic cells to 3-M1 (1 mat) in virro resulied in toxic changes over 24
hr. However, equimolar concentrations of the structurally related mono- and dimcth lindofes
were also toxic in vitro, and preincubation with a variety of inhibitors of cvtachrome P450 or
prostaglandin synthase in vitro Baifed to protect apainst 2-MEmediated toxicity to splenic cells in
culture. These results supgest mechanisms of 3-MI splenotoxicity atso exist that do not yequire
bicactivation, and indicate & possible role for alkylindoles in suppression of immune function.
2 1991 Academic Press. Tnc. ) :

3-Methylindole (3-MI) is a pneumotoxic
product of L-tryptophan metabolism formed
in the digestive tract of ruminants and, less
commonly, humans (Fordtran er al, 1964;
Huang et al., 1977; Yokoyama and Carlson.
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1979). Absorption of 3-MI from the gut causes
acute lung injury characterized by bronchiolar
alveolar epithelial necrosis and pulmonary
edema in cattle (Carlson ¢f al., 1972), shecp
(Bradley ¢t al., 197R), and goats (Thuang ef of..
1977; Bray and Carlson. 1979: Mesina ¢1 a/.
1984). Human cxposure to 3-M| may oceur
following microbial metabolism of tryplo-
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