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Immunochemical analysis and cytotoxicity test of citrinin on Monascus spp.
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Abstract

The objectives of this research were to
establish an enzyme-linked immunosorbent
assay for determination of citrinin in
Monascus. Spp. and cytotoxicity test of
citrinin. Polyclonal antibodies for citrinin
were generated from rabbits after
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immunizing the animals with citrinin
conjugated with BSA and KLH, respectively.
A competitive indirect enzyme-linked
immunosorbent assay (ciELISA) was used
for the characterization of the antibodies. The
antibody titers increased progressively
following the week. A competitive direct
enzyme-linked immunosorbent assay
(cdELISA) was established for analysis of the
toxin. However, the marker antigen
(CTN-HRP conjugates) could not displace
the free toxin in the cd ELISA. The Human
cell line H293 and dog kidney cell line
(MDCK) were used to test the biochemical
toxicities. The results showed that the LDso
for citrinin on these two cell lines was about
80 1 M after treatment of 72 hr. The results
indicated that the cytotoxicity of citrinin is
not through the apoptosis pathway.
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Production of Polyclonal Antibodies.
Sera collected from rabbits immunized with
citrnin-BSA or with citrinin-KLH were
subjected to the indirect ELISA. Typical
titration curves of antibody titers obtained
from a citrinin-KLH immunized rabbit over a
period of 18 weeks are shown in Figure 1.
Antibodies against citrinin were detected in
the sera of rabbits as early as 6 weeks after
initial immunization. The antibody titer
increased progressively with time and the
highest titer was found in the sera of rabbits
around 18 weeks after immunization. A
competitive direct enzyme-linked

immunosorbent assay (cdELISA) was
established for analysis of the toxin.
However, the marker antigen (CTN-HRP
conjugates) could not displace the free toxin
in the cd ELISA. The antibody titers of the
rabbits immunized with citrinin--BSA were
found to be considerably lower than those
immunized with citrinin-KLH (data omitted).
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Figure 1. Determinant of antibody titers for a
representative rabbit after immunization with
citrinin-KLH by an citrinin-PLL-based
indirect ELISA. The antiserum were obtained
0 (A), 10(@),and 18(M) weeks after
immunization.,

Cytotoxic effects of citrinin on various cell
lines

Human cervix epitheloid carcinoma
cells (Hela), Human 293, and MDCK were
treated with various concentrations of citrinin
for 72 hours. The results of cytotoxic effects
of citrinin on various cell lines were showed
in the Figure 2. The results showed that Hela
cell is the most sensitive to citrinin
cytotoxicity; the H293 and MDCK showed
the similar cytotoxicity to citrinin. The lethal
dose 50% for citrinin on Hela cell, H293, and
MDCK were 60, 80, and 80 1z M,
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Figure 2. Comparison of the cytotoxic
effects of citrinin on various cell lines,
Human cervix epitheloid carcinoma

cells (Hela),Human 293, and MDCK were
treated withvarious concentrations of citrinin
for 72 hours.Cell viability was expressed as a
percentage of control.

The cytotoxic effect of citrinin on human
embryonic kidney cell line (293)

Human 293 cultures were treated
with various concentrations of citrinin for 72 hrs.
Cell viability was determined as metabolic
integrity using MTT assays and expressed as a
percentage of control. The result of cytotoxic
effect of citrinin on human embryonic kidney
cell line (293) was showed in the Figure 3. The
cell viability is about 50 fter using 80 4 M
citrinin for 72hrs. Moreover, the cell viability is
about 10 after using 120 ¢ M citrinin for 72hrs.
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Figure 3. The cytotoxic effect of citrinin on
human embryonic kidney cell line (293).
Human 293 cultures were treated with
various concentrations of citrinin for 72
hours. Cell viability was determined as
metabolic integrity using MTT assays and
expressed as a percentage of control, which
was treated with vehicle only. Control

values were taken as 100%. Data are given as
themean+SEM (n=5)

The cytotoxic effect of citrinin on dog
kidney cell line (MDCK)

The dog kidney cell line (MDCK)cultures
were treated with various concentrations of
citrinin for 72 hrs. Cell viability was determined
as metabolic integrity using MTT assays and
expressed as a percentage of control. The result
of cytotoxic effect of citrinin on MDCKey

cell line was showed in the Figure 4. The cell
viability is about 50 fter using 80 g M citrinin
for 72hrs. Moreover, the cell viability is about 10
after using 160 £ M citrinin for 72hrs. The
results indicated that the MDCK cell lineis more

tolerant on citrinin cytotoxicity than H293 cell
line.
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Figure 4. The cytotoxic effect of citrinin on
dog kidney cell line (MDCK). MDCK
cultures were treated with various
concentrations of citrinin for 72 hours. Cell
viability wasdetermined as metabolic
integrity using MTT assays and

expressed as a percentage of control, which
were treated with vehicle only. Control
values were taken as 100%. Data are given as
the mean+SEM (n=5).
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