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- Abstract -

Background: Despite improvement in insulin preparation and delivery, the use of
insulin therapy alone to maintain normal glucose concentration and prevent the
development of diabetic complication is not easy. Therefore, there has been
considerable interest in developing gene therapy to supply insulin. We
investigated that the administration of hemagglutinating virus of Japan (HVJ)-
liposome complex, containing human insulin construct into the portal vein to
control the blood glucose level in murine streptozotocin (STZ)-induced diabetes.
Methods: Human insulin gene was delivered to STZ-induced diabetic rats through
the portal vein using HVJ-liposome containing Epstein-Barr virus (EBV) replicon-
based plasmid (PEB). Blood glucose and body weight were measured after insulin
gene delivery. The animals were sacrificed 28 days later and the livers were
collected for immuno-histochemical staining of insulin. In addition plasma insulin
and C-peptide levels were measured.

Results: Significant decrease in blood glucose levels and an increase in insulin
and C-peptide levels were observed in the insulin gene fransfection group as
compared to the control group. Immunohistochemical staining of insulin also
showed significant differences between these two groups.
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Conclusion: This study demonstrated the possibility of insulin gene therapy through
the portal vein using pEB and HVJ-liposome method to produce a sustained
improvement of diabetic glucose metabolism (J Kor Diabetes Assoc 27:405~413,

2003).

Key Words: Insulin gene therapy, pEB (Epstein-Barr virus replicon-based plasmid,
HVJ (hemagglutinating virus of Japan)-liposome
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Fig. 1. Expression of transfected human insulin gene in Cos-1 cells. Imunohistochemical stain of human
insulin in Cos-1 cell transfected with pEBAct-control vector (A), and transfected with
pEBACct-HINS (B).
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Fig. 2. Effect of pEBACct-HINS transfection on fasting blood glucose concentrations
in STZ-induced diabetic rat. Control, STZ-induced diabetic rat injected with
HVIJ-liposome only (n=4); pEBAct-HINS, STZ induced diabetic rat trans-
fected with HVJ-liposome containing pEBAct-HINS (n=4). Values are means
S.EM (* p <0.001 compared to control).
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Fig. 3. Effect of pEBAct-HINS transfection on body weight in STZ-induced diabetic
rat. Control, STZ-induced diabetic rat injected with HVJ-liposome only
(n=4); pEBACct-HINS, STZ induced diabetic rat transfected with HVIJ-
liposome containing pEBAct-HINS (n=4). Values are means S.EM.

*p <0.001 compared to control.
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Fig. 4. Effect of pEBACct-HINS transfection on plasma

insulin level in STZ-induced rat. Control, STZ-
induced diabetic rat injected with HVIJ-liposome
only (n=4); pEBAct-HINS, STZ induced diabetic
rat transfected with HVIJ-liposome containing
PEBACt-HINS (n=4). Values are means S.E.M.
* p<0.001 compared to control.
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Fig. 5. Effect of pEBACct-HINS transfection on plasma
C-peptide level in STZ-induced rat. Control,
STZ-induced diabetic rat injected with HVI-
liposome only (n=4); pEBAct-HINS, STZ induced
diabetic rat transfected with HVIJ-liposome
containing pEBAct-HINS (n=4). Values are means
SEM
*p<0.001 compared to control.
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Fig. 6. Expression of pEBAct-HINS in rat liver tissues. Immunohistochemical staining of insulin in
control and pEBACct-HINS transfected rat liver at 28 days after HVIJ-liposome transfection.
The arrows indicate insulin-positive hepatocytes. All figures at 200 magnification.
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