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Figure 1. Changes in leptin-Al (A) and leptin-All (B) mRNA expression in goldfish liver after IP injection of glucagon (300 ng/g bwt) at selected time points (0, 1.5, 3, 6, 12 and 24
h). In this study, the expression level at time 0 was used as the control group, and real-time PCR for factin was used as the internal control. The data obtained (n=10) at various
time points were then normalized as a percentage of the control group at time 0 h. The same letter represents a similar level of transcriptional expression (P > 0.05), and the
different letter represents significant difference in levels of transcriptional expression between two groups (P < 0.05).
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Figure 3. Autocrine/paracrine actions of glucagon on leptin-Al and leptin-All transcripts in goldfish liver. A: Detection of leptin-Al, leptin-All, proglucagon and glucagon receptor
transcripts in goldfish livers. cDNA samples from goldfish livers and primary hepatocytes were used for detection and RMNA samples reverse transcribed without the enzyme were
used as negative controls. B: Effects of glucagon antagonist on glucagon-stimulated leptin-Al and leptin-All mRMNA expression in goldfish hepatocyte cultures. The hepatocytes were

incubated for & h with glucagon (| pM) in the presence or absence of glucagon antagonist (| puM). In this study, the data presented are expressed as the mean + SE (n=4). The same
letter represents a similar level of transcriptional expression (P > 0.05), and the different letter represents significant difference in levels of transcriptional expression between

two groups (P < 0.05).
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Figure 4. Involvement of AC in glucagon-induced leptin-Al and leptin-All expression in goldfish livers. A: Effects of AC activators on leptin-Al and leptin-All mRNA expression in
goldfish hepatocyte cultures. The hepatocytes were incubated for 6 h with increasing doses of forskolin (1-100 nM) or NKH477 (1-100 nM). B: Effects of AC inhibitors on
glucagon-stimulated leptin-Al and leptin-All mRNA expression in goldfish hepatocyte cultures. The hepatocytes were incubated for 6 h with glucagon (I puM) in the presence or
absence of MDLI2330A (20 uM) or SQ22536 (50 uM). In this study, the data presented are expressed as the mean + S5E (n=4). The same letter represents a similar level of
transcriptional expression (P > 0.05), and the different letter represents significant difference in levels of transcriptional expression between two groups (P < 0.05).
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Figure 5. Involvement of cAMP in glucagon-induced leptin-Al and leptin-All expression in goldfish livers. A: Effects of cAMP analogs on leptin-Al and leptin-All mRNA expression
in goldfish hepatocyte cultures. The hepatocytes were incubated for 6 h with increasing doses of CPT-cAMP (1-100 nM) or 8-Br-cAMP (1-100 nM). B: Effects of glucagon on cAMP
release, cellular cAMP content, and total cAMP production in goldfish primary hepatocytes. The hepatocytes pretreated with IBMX (0.1 mM) were then incubated for 20 min with
increasing doses of glucagon (0.1-1000 nM). In this study, the data presented are expressed as the mean + SE (n=4 and 3 for mRNA and cAMP measurement, respectively). The
same letter represents a similar level of transcriptional expression (P > 0.05), and the different letter represents significant difference in levels of transcriptional expression
between two groups (P < 0.05).
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