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In Vivo Metabolic studies on Carbofuran Degradation in carp(Cyprinus carpio L.
Yang-Kee Lee, In-Seon Kim, Keon-Jae Im” and Yong-Tack Suh*(Department of Agricultural Chemistry, Chonnam
National University, Kwangju Kovea, 500-757 i “Rural Development Administration, National Institute of Agricultural

Science and Technology, Suwon, 441-707)

Abstract . Absorption, distribution, metabolism and excretion of “C-carbofuran(2,3-dihydro-2,2-dimethyl-7-benzofu-
ranyl methylcarbamte) were studied in carp(Cyprinus carpio L.) after the treatment of carbofuran at the dose
level of 43 parts per billion. Maximum radioactivities in tissues(liver, kidney, gut, gall bladder) and blood of carp
were shown 12 hrs after the treatment of “C-carbofuran. Carbofuran was metabolized to 3-hydroxycarbofuran and
3-ketocarbofuran in liver and kindney of carp, and the major metabolite was 3-hydroxycarbofuran. Most radioactivity
absorbed into the carp tissues was eliminated 3 hrs after transfer of the carp to fresh water. The excretory metaboli-
tes were 3-ketocarbofuran(32.3%), 3-hydroxycarbofuran(52.8%) and an unknown metabolite(2.6%) during the period

of 3 hrs of the excretory experiment.
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Table 1. Relative '*C-radioactivity in carp tissues with time after
the treatment of '*C-carbofuran

Time after % of “C-radioactivity in each tissue and blood’
treatment

(hr) liver kidney gut gall bladder blood

0~05 0.04 0.03 1.20 ND* 0.01
05~10 0.13 0.16 143 0.06 0.03
1.0~3.0 0.30 0.48 1.60 0.08 0.04
3.0~12 0.72 0.68 1.83 0.15 0.06
12~24 031 0.62 1.64 0.27 0.03
24~48 0.06 0.28 1.10 0.29 0.02
48~96 0.06 0.08 1.08 032 ND

' Means of triplicate
¥ background value of “C-radioactivity
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Fig. 1. Autoradiogram of the whole-body of carp 12 hrs after
the treatment of '“C-carbofuran. L : liver, G : gut, K : kidney,
AB ! air bladder, GB ' galll bladder
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Fig. 2. One dimensional autoradiograms of '*C-carbofuran and
its metabolites from the extracts of the liver(A) and the kidney
(B). 1. 3-hydroxycarbofuran, 2. 3-ketocarbofuran, 3. carbofuran.
TLC plate was developed up to 20 cm by n-hexane/diethyl ether
(1:3, v/v) solvent system.
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Fig. 3. Diagram for excretion tendency of '*C-radioactivity from
carp tissues after the treatment of '*C-carbofuran. The carp,
which had maximum "“C-radioactivity in tissues, was transferred
into the fresh water and the “C-radioactivity left in each tissue
was measured with time. All values are S.D. of 3 test group con-
taining fifteen carp, respectively.
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Fig. 4. HPLC chromatograms of organic extracts of carp-excreta
excreted into the test water. The test water was extracted with
ethyl acetate three times, then organic phases were collected. The
aqueous phase was hydrolyzed by glucuronidase and protease,
then extracted with ethyl acetate three times. All organic phases
were collected and used. 1. 3-hydroxycarbofuran, 2. 3-ketocarbo-
furan, 3. carbofuran.
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Fig. 5. Partial ion chromatograms of organic extracts of carp-excreta excreted into the test water(A) and GC/MS spectra of peak

#3(D). Peak #4 was identified as carbofuran.
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