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ABSTRACT

To test the hypothesis that response to insulin by regulating glucose and lipid metabolism in gibel carp A
strain may be different from that in DT strain, bovine insulin was injected into both strains of gibel carp
after previous fasting for 48 h. The results showed that insulin induced hypoglycemia at 3 h in 2 strains,
and that this was coupled with increased expression of glucose transporters (GLUTZ2 in the liver and
GLUT1, GLUT4 in the muscle) and glycolytic enzyme (HK2 in the muscle) in both strains. Insulin induced
increased glycolysis (GK) and fatty acid oxidation (ACO3 in the liver and CPT1a, ACO3 in the muscle) in
the DT strain. Conversely, very strong lipogenic capacity, as indicated by higher mEMA levels of transcrip-
tion factor of fatty acid anabolism (SREBP1) and lipogenic enzymes (ACC, ACLY, and FAS) and decrease
lipolytic capacity as indicated by lower mRMNA levels of fatty acid oxidation enzymes in the liver
{ACO3) and muscle {CPT1a and ACO3) detected in the A strain after insulin injection. Higher plasma insu-
lin levels and decreased plasma free fatty acid levels were detected at 8 h post insulin injection in A strain
induced hypoglycemia. However, plasma glucose levels returned to baseline and no effect on fatty acid
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Table 1
Primers used for POR

Fumotion Gene name Sense and antsense primer (5-37) Genbank accession number  Product size
classifications
Internal reference ai-tu bulin TCCTTCAACACCTICTTICAGTG AL AT JX4135181 134 bp
AGCTGCTCAG GLGTE GAACAG T
Elongation factor 1 alpha (EF-1a) GTTGGAG TCAACAAG ATGLACTOC AT AR5 6104 198 bp
CTIOCATOCCTTGAACCAGEOCAT
Glyco hysis Glucokinase (GK) GAGGAG AT GOG TAAGGTG GAGCT KX8584938 167 bp
TTCTCATACAGCTG ATGTOCAGGGTT
Hexokinase 2 (HK2) TATG AGAAGATGATCAGC LG ATGTALDC KXH98499 225 bp
ATCACADLG TGCTLGCT GATCAALCOCA
& -phosphofructokinase (6PFK) ( Liver) ACACDGGATGCOG CAGAALICA KXE985 00 105 bp
TCGATCTCTC OGS TCACATACTOG
& -phosphofructo-1 -kinase (6PFK) (Muscle) TAGCTATCATL AADLTT GGALGCTOC KXH9B5D] 180 bp
CTTTLCCTG TOCAGOCTOC AAC A
Pyruvate kinase {PK) (Liver) GCATCTGTGTCTGC TGGACATIG A KX838502 144 bp
TEAGAGD DL TGAGAGAAG TTCAGTC
Pyruvate kinase (PK) (Muscle) ATCATGLAGGOCAGCGATLG CAT KXH98503 167 bp
GGCTTCITG ATCATGC TCTCCAACAT
Glucose ransport Glucose transporter type 1 (GLUTI1) CACTGTTGTGTCTCTG TITGTGG KY¥328741 158 bp
AGATTGCTATG ATGCTAATG TAGLACATC
Glucose wransporter fype 2 (GLUTZ2) CTOGTGGATGAGCTACCTCAGTAT KX838504 111 bp
COCTGACTG AAGATCTC DG DA
Glucose ransporter fype 4 (GLUT4) CACTCTCTGT GLCCATCTICTCCAT KY3Z 8742 241 bp
TCACCAACATACATGE GCACTAATCLT
Gluconeogenesis Glucose-G-phosphatase (GGPass ) COTTACTGGTG GG TOCATS AGALCT KXBIE505 a0 bp
TGGGCOG GTCTCACAG GTCAT
Fructose 1 6-bisphosphatase (FBPase) CACAAATGTTAC AGGTG ACCAL GTLAA GUS93002 193 bp
AATG TTTGAAGAG DCATC CAGALG GLT
Fhosphoenolpyruvate carboxykinase (PEPCK) AGACAAADOCTCATG OCAT GGCAAC KXA98506 226 bp
GLGLGTCTATGATL GLG CACT GG
Lipid synthesis Sterol regulatory element binding protein 1 (SREBP1) GGOOCTCTACTG OGT GGCACA KXB38507 194 bp
ACCACCATTITLG AGTLAG GLTCAC
ATF chitrate lyase (ACLY) AGTITGGCCACGCT GLAGCTTGT KXH985 048 112 bp
COCAGCTCATOLG AAG CTCTTIGG
AceryCoA carboxylase (ACC) GAGLCTGTCTATCAGALGG AGACTTCA KF4549584 139 bp
GADGCTOG GOCTGCATITTCT
Fatry acid synthase (FAS) CCACACCATG GACCCACALCT KF3 11494 158 bp
CTGGGTCTT TACTGAAGD OCTCT
Fatiy acids f-oxidation Carnitine palmitoy] transferase 1 isoform a (CPT1 2) GAAGCTCATCAGG CTG TGGOCTT KXB9E5 04 113 bp
TTCCAG GAGTG AAG TOCGGAG AG
Acyl-Co oxidase 3 (ADD3) TETGLAGGACACGL TTADCTT GO KXH9E85 10 115 bp

AGTIGCTGGTC TGO TECAG AAGE




A NS ——
) NV
RACEHDIK
Masma metabolite Post-injection time A sirain DT strain P
Saline Insulin Saline Insulin Injection Strain 1x5
ih = 196.44 + 11.95" = 15689 + 819" - 007 -
Insulin (pg/L) Bh - 1739 + 4.05° - 0.59 £ 009" - <) -
12h = 3.3420.77" = 0,61 + 009" = <1 =
Glucose (mmolfL) 0h 1,70+ 0.08 1.70 008" 233018 233+ 01897 - 003 -
ih 219014 1.12+0.15% 12h 3.13 2037 096 +0.15¢" g <001 023 0.03
Bh 2.09+0.09° 0.67 £ 0157 268 011" 256+ 018" <{). i1 <{.1 <{). i1
12h 2064015 2.130.18™ 2.71 £ 0.09" 1982+ 014" 002 015 <{).i1
Triglycerides (mmol/L) oh 062012 0.62+0.12 218 +0.04 218+ 004 s < 107" &
ST ih 0604 0.20 0.75+0.17 2104012 224+ 008 035 (.11 .96
JEWEH:@a gh 04340.12 0.51 £0.11 1.99 + 006 235+ 007 .03 <1 014
12h 061015 0.82+0.12 238 +005 249+ 008 0.1 <().01 067
Free fatty acids (mEq/L) 0h 025+ 0.04 0.25 + 0.04" 0.54 % 0.06 0.54 £ 0.06" - <107 -
ik 035007 0.09 % 0.01" .59+ 0.08 014 +0.03° <{). 01 <101 0.69
Bh 034  0.05° 0.07 £ 001 4° 00,62 + 0.04" 0,90 + 0_08™ 083 <{.i1] {1
12h 026+ 0.03 0.27 £ 0.05" 085+ 015 0.93 + 0 4" .59 <} 0.68
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