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Fig. 1 SEM images and corresponding EDX maps of the elemental distributions of calcium, magnesium and

phosphorous within the carapace in M. nipponense during postmolt and C stage(colour online)
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Fig.2 Effect of KK-42 treatment on the contents of calcium, magnesium and phosphorous in carapace cuticle
during different molt stage
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Effect of imidazole derivative KK-42 on mineralization of

the cuticle in Macrobrachium nipponense

Du Juan, Zhang Junfang, Yue Kaidi, Peng Yanxin, Yang Hong, Ning Qianji

(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: Crustaceans have to replace the old cuticle periodically to permit their growth, thus the molt cycle is closely
related to the formation and mineralization of the new cuticle. In previous studies we found that KK-42 treatment could shorten
molt cycle and accelerate the formation of the cuticle in Macrobrachium nipponense. To explore the possible mechanism of
KK-42, carapaces at 3, 6 and 12 h were employed to investigate calcification of cuticle and the effect of KK-42 treatment on
calcification at ultrastructural level using the observation of paraffin section by scanning electron microscope-energy dispersive
spectrometer (SEM-EDS) with reference of carapaces at intermolt(C stage) during which mineralization of the cuticle is rela-
tively stable. The results showed that calcium magnesium and phosphorous signals began to appear in the cuticle at 3 h after ec-
dysis. Calcium and phosphorous signals became dense and extended from the epicuticle/exocuticle boundary to the inner side of
cuticle in control group at 6 h after ecdysis. Magnesium signals were dispersively distributed. Semi-quantitative data analysis
showed that, compared with control group of 3 h after ecdysis, at 6, 12 h after molting and C stage, atomic percent of calcium
increased by 67.86 % (P<C0.01), 402.78% (P <C0.01) and 2 191.67 % (P <C0.01) respectively, atomic percent of magnesium in-
creased by 95.92% (P<C0.05), 122.45% (P<C0.05), 165.31(P<C0.05) respectively, atomic percent of phosphorous improved
by 82.46 % (P<C0.05), 205.26 % (P<C0.01), 591.23(P<C0.01) respectively. In KK-42 treatment group, the distribution of cal-
cium and phosphorous signals in cuticle was discrete during 3, 6, 12 h after ecdysis. Compared with the corresponding control
group, atomic percent of calcium decreased by 16.67 % (P>>0.05), 45.54 % (P <(0.05) and 52.5% (P <C0.01) respectively, a-
tomic percent of magnesium decreased by 15.79 % (P >>0.05), 45.19% (P <(0.05), 50% (P <C0.01) respectively. Calcium and
magnesium signals were dense until C stage, but the signal intensity was 31.88% (P <C0.01) and 5.08% (P >>0.05) lower than
that in control group respectively. No significant difference in the distribution and intensity of magnesium signals was observed
between the control and treatment group. The results indicated that mineralization of cuticle in M. nipponense started in 3 h af-
ter molt, and KK-42 treatment could significantly inhibit the mineralization of carapace cuticle, for deposition of calcium and
phosphorous in the cuticle decreased significantly.

Keywords: Macrobrachium nipponense; the cuticle; SEM-EDS; mineralization; KK-42
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