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I Introduction

Auxins are a class of plant hormones, which have various effects on plant growth and
functions in cell elongation/division. Synthetic auxins, which have similar structures, are used
for agriculture as plant growth regulator and herbicides by their hormone disrupting effects.
Some pharmaceuticals are structurally similar to auxins, such as Non-Steroidal Anti-
Inflammatory Drugs (NSAIDs), e.g. indomethacin and ibuprofen. Even though there has been
no report on pharmaceuticals that exert effects similar to plant hormones or exhibiting
inhibitory effects, these chemicals possibly cause hormonal disturbance in the case of spraying
sewage sludge or wastewater on agricultural land. The previous work in our laboratory showed
that some of NSAIDs, acted as antagonists (inhibitors) in dicotyledons. However, effects of
NSAIDs on monocotyledons are yet unknown and may differ from those on dicotyledonous
due to the difference in functions and sensitivity of monocotyledonous. Thus, a series of
bioassay methods should also be developed to detect auxin disruptors in monocotyledonous
plants including major grains such as rice. Therefore, in this study, various bioassay methods
are tested using rice (Oryza sativa), and the effects of NSAIDs in monocotyledonous are

investigated.

II Materials and Methods

Some detection and bioassay methods are tested from individuals to cell level to clarify the
existence of auxin-like mechanisms in NSAIDs. (1) The simplified test method using a rice
strain Nipponbare (Oryza sativa. L cv Nipponbare) plant bodies (germination and seedling
growth test) was developed with a reference synthesized auxin, 2,4-Dichlorophenoxyacetic
acid (2,4-D). The effect of NSAIDs: indomethacin, etodolac, ibuprofen and ketoprofen, and
an anti-pyretic analgesic: acetaminophen, were evaluated. (2) The test method using
Nipponbare callus (dedifferentiated cell) as tissue, to clarify whether the auxin disturbance
effect or not, focused on the regeneration. Indomethacin, etodolac and acetaminophen were
evaluated from tissue induction. (3) For distinguishing between auxin agonist and antagonist
actions, Oc cultured cells (Oryza sativa C5928 (Baba et al., 1986), suspension cells cultured
with auxin) was cultured without auxin and were exposed indomethacin, etodolac,

acetaminophen, and naphthalene acetic acid (NAA) as an auxin agonist.



I Results and Discussion

(1) The 5-day-old seedlings used for 2,4-D treatment, their root lengths were inhibited in a
concentration-dependent manner compared to the control. Since it was the same effect
concentration as previous study (Inukai et al.,2005), a short-term toxicity test (5 days) was
developed. In the seedlings used for indomethacin or etodolac treatment, root length was
longer at low concentration (6.25~12.5 mg/L) ranges and shorter at high concentration
(50~100 mg/L) ranges. The ibuprofen treatment exhibited similar tendency while the
ketoprofen treatment did not shorten at 200 mg/L exposure and elongated at 25 ~100 mg/L. In
contrast, acetaminophen had no effect on root length with concentration dependent manner.
Based on these results, the experiments were conducted whether the effect of the action on
auxin or not with the seedlings simultancously treated with 2,4-D. The root length was
recovered by indomethacin at 6.25 or 12.5 mg/L and etodolac at 6.25~25 mg/L. These results
suggest that indomethacin and etodolac act as auxin disruptor.

(2) Callus cultured with 2,4-D transplanted to regeneration medium, regeneration rates were
75~83% on the day 28. In contrast, callus exposed to indomethacin or etodolac, proliferated
as much as the control callus, but regeneration rates decreased to lower than 8%. Since callus
regeneration was suppressed by inhibiting the transport of auxin (Cheng et al., 2013),
indomethacin and etodolac may reduce the auxin concentration in calli up to the levels
disrupting regeneration hormone balance and act as auxin disruptor strongly.
(3) Oc cells cultured without auxin were exposed to indomethacin (6.25~25 mg/L), showed
decreased growth with its concentration compared to the control (auxin-added medium). Cells
cultured with auxin were exposed to them, growth was suppressed. These results suggested
that Indomethacin act as an auxin agonist and this test method can detect the mechanism of
action of auxin and screening auxin disruptors

Consequently, some NSAIDs were found to exert auxin-like or auxin-inhibiting actions in

rice and this series of test methods can be used for the detection of auxin disruptors.
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Fig.1 Result of root growth inhibition test
A:indomethacin treatment B:indomethacin with 2,4-D treatment
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