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Therapeutic effect of oral vaccine based on glutamate decarboxylase 65 on

streptozotocin-induced type 1 diabetic mice
WU Yiling, YOU Qi, WU Jie’
School of Life Science and Technology,China Pharmaceutical University, Nanjing 211198,China

Abstract To investigate the therapeutic effect of oral vaccine based on glutamate decarboxylase 65 (GAD65) on
streptozotocin (STZ) -induced type 1 diabetic (T1D) mice, the mice model of T1D was established by intraperito-
neal injection of low dose multiple STZ. CTB-GADIII encapsulated with calcium alginate (Ca-Alg-GADIII) was
formulated using crosslinking technology with sodium alginate and calcium chloride, and was administered intra-
gastric to T1D mice once a week for 5 consecutive weeks. Blood glucose and body weight of the mice were record-
ed weekly, and pharmacodynamics against T1D of Ca-Alg-GADIII were investigated by glucose tolerance assay
(OGTT) and pancreatic histopathological analysis. The levels of glutamic acid decarboxylase antibody (GADA),
and insulin autoantibody (IAA) and related cytokines (IL-4, IFN-vy, TGF-B1) in serum were detected by ELISA,
and the CD4"T cell subsets were detected by flow cytometry. The immunological mechanism of oral vaccine
against T1D was preliminarily discussed. The results showed that the disease-related indicators improved in
immunized mice: fasting blood glucose improved, glucose tolerance and insulin secretion increased, pancreatic
injury decreased, autoantibodies like GADA and TAA titers significantly decreased, and CD4*T cell immune
balance in mesenteric lymph node (MLN) and pancreatic lymph node (PLN) improved to some extent. The results
suggest that oral vaccine Ca-Alg-GADIII has some therapeutic effect on STZ-induced T1D mice.
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Figure 1 Renaturation of fusion protein CTB-GADIII (cholera toxin
subunit B-glutamic acid decarboxylase)
Lane 1: Marker; Lane 2-3: CTB-GADIII under non-reducing/reducing

conditions
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Figure 2 Ca-Alg-GADIII play a therapeutic effect on T1D mice (x + s,n =4 - 8)
A: Mice fasting glucose after immunization; B: Changes in body weight; C: Blood glucose regulation tested by OGTT

Low: Ca-Alg-GADIII (20 pg); High: Ca-Alg-GADIII (100 pg)
P <0.05,7P<0.01,"P<0.001
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Figure 3 Ca-Alg-GADIII can sustain islet function of T1D mice (x + s,n = 3 = 6)
A: Images of HE staining from the pancreatic islet (X 200); B: Images of insulin immunohistochemistry from the pancreatic islet (brown, x 200); C:

Number of islets in different groups; D: Relative insulin-positive area

P <0.05,""P<0.001
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Figure 4 Ca-Alg-GADIII modulate the serum level of autoantibodies in T1D mice (¥ + s,n = 4 - 6)

A: Glutamic acid decarboxylase antibody(GADA); B: GADA-IgG1; C: GADA-IgG2a; D: GADA-IgG2b; E: GADA-IgG1/1gG2a; F: Insulin autoantibody
(IAA)

"P<0.05,"P<0.01
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Figure 5 Ca-Alg-GADIII modulate the serum cytokine content of T1D mice (¥ + s,n =5 - 6)

A: IL-4; B: IFN-y; C: TGF-B1
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Figure 6 Ca-Alg-GADIII improves immunomodulatory balance of Th1 and Th2 in the mesenteric lymph node(MLN) of T1D mice (¥ + s,n = 3)
A-B: Representative flow cytometry plots of the percentage show Th1 (A, T-bet” in CD4" T cells) and Th2 (B, GATA3" in CD4" T cells) from MLN;
C-E: Statistical analysis results of Th1 (C), Th2 (D) and Th1/Th2 (E) from MLN

'P<0.05
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Figure 7 Ca-Alg-GADIII improves immunomodulatory balance of Th1 and Th2 in the pancreatic lymph node (PLN) of T1D mice (x + s,n = 3)

A-B: Representative flow cytometry plots of the percentage show Th1 (A,
Statistical analysis results of Th1 (C),Th2 (D) and Th1/Th2 (E) from PLN
"P<0.05
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