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Abstract

The present study was conducted to investigate the effects of insulin on serum glucose, hepatic glycogen content and expres-
sion of glucose metabolism-related genes in hybrid grouper. Triplicate groups of five fish were sampled at the 0, 1, 3, 6, 12,24
or 48-h time point post-bovine insulin (5 pg 100/g fish body mass) injection. A significant decrease of serum glucose content
was observed along with the depletion of hepatic glycogen content at the 12-h time point following insulin injection. Hepatic
gene expression analysis revealed that the infusion of insulin significantly increased the expression of glucose transporters
(GLUTs), GLUTI1b and GLUT?2. The transcription of gluconeogenesis-related genes, fructose-1,6-bisphosphatase la and
glucose-6-phosphatase a catalytic subunit tandem duplicate 2, was significantly decreased at the 12-h time point, while the
expression of glycolysis-related genes, phosphofructokinase liver b and pyruvate kinase L/R, was significantly up-regulated
at the 24-h time point post-insulin injection. Meanwhile, the expression of glucokinase significantly increased immediately
following insulin administration. The expression of glycogen synthase liver type significantly decreased at the 12-h time
point, while the expression of glycogen phosphorylase liver type was significantly elevated at the 24-h time point following
insulin injection. These results suggested that insulin could affect glucose metabolism through regulating gluconeogenesis,
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Table 1 Primers used in the present study

Gene Sequence (3-37) GenBank number
Forward Reverse
Glucose transporter 1b (GLUT 1b) TGGACTCAGGAAAGCAAG  GGAGAAGGAGCCAAAGAT KY656460
Glucose transporter 2 (GLUT2) TGTTCTGCTTTTCGGCTTC CAGTTCCGCATTGTCTATG KY656467
Glucose-6-phosphatase (G6PCa2) CACAGTCCGTCCTCACAT GCAAAACAGCGTCCATAA MH213269
Fructose-1,6-bisphosphatase 1a (FBPla) COACCAAGGAGTCATTGAC GATACCAGCTTTACGCACA MH213268
Phosphoenolpyruvate carboxykinase 1 (PEPCK1) GCCGCTCAAAAAACCCTT CCTCCTCCTTGGCAATCC MH213267
Glucokinase (GK) TGGGTTTTACCTTCTCCTT AGTCCCCTCGTCTCTTGAT MH213270
Phosphofructokinase liver b (PFKLb) AAACGCCCATGCAAACTAC CAACCTCTCTGACAGCCAC MH213271
Pyruvate kinase L/R (PKLR) ATTTCTCTCACGGCTCACA  CCTCCACTTTCCCTITTCAC MH213272
Glutamine synthetase (GS2) CAGGTTITGGCTGCTTTATG CTCTCAGTTCGGTTCCGTTG MH213273
Glycogen phosphorylase liver type (PYGL) TCACAGAATACGCCACCGAG CATTTTTGAGACACCCACAG MH213274

p-actin CTCTGGGCAACGGAACCTCT GTGCGTGACATCAAGGAGAAGC AYS510710




Serum glucose concentration (mM)

8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

Insulin
a a
aI I I a ---- PBS
% *
* _ ——
b
b
v
Oh 1h 3h 6h 12h 24h 48h

Time post injection

[M#EKS

Z

Fig.1 Serum glucose (mM) in hybrid grouper following insu-
lin (solid lines) and phosphate-buffered saline (PBS) (dashed lines)
injection. Sampling was at the 0, 1, 3, 6, 12, 24 and 48-h time points
post-injection. Values (mean+SEM) shown by bars that have the
same letter are not significantly different (P>0.05; Tukey’s test)
among treatments (n=3). Asterisk indicates a significant difference
(P<0.05; Student’s t-test) at the same time point between the insulin
and PBS treatment (n=3)



Liver glycogen (mg/g tissue)
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Fig. 2 Glycogen content (mg/g tissue) in the liver of hybrid grouper
120 following insulin (solid lines) and PBS (dashed lines) injection. Sam-
100 J pling at 0, 1, 3, 6, 12, 24 and 48-h time points post-injection. Values
(mean+ SEM) shown by bars that have the same letter are not sig-
80 nificantly different (P> 0.05; Tukey’s test) among treatments (n=3).

Asterisk indicates a significant difference (P <0.03; Student’s t-test)
at the same time point between the insulin and PBS treatment (n=3)
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