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Gu-Jiun Lin ¢, Jeng-Rong Lin !, Chiao-Chi Yu !, Shing-Hwa Huang -
1 Department of Biology and Anatomy, National Defense Medical Center, Taipei,

Taiwan

2 Department of General Surgery, Tri-Service General Hospital, National Defense

Medical Center, Taipei, Taiwan

Abstract: Type 1 diabetes mellitus (T1D) results from the destruction of insulin-
producing B cells in the islet of the pancreas by leukocytes. It has been considered
that T1D is a T cell-mediated autoimmune disease. CD4* and CD8* T cells are
highly responsible for the destruction of B cells within the pancreatic islets of
Langerhans. Previous studies have revealed that regulatory T cells (Tregs) play a
key role in immune system homeostasis and tolerance to antigens, thereby
preventing autoimmunity. Recent studies have found that HDAC inhibitor (HDACI)
treatment in vivo increases the expression of forkhead box P3 (Foxp3), a critical
transcription factor for Tregs, as well as the production and suppressive function
of Tregs. Vaproic acid (VPA), a branched short-chain fatty acid, is widely used as

an antiepileptic drug and a mood stabilizer.

Recently, VPA has been

demonstrated to acts as a HDAC inhibitor and VPA treatment increases Tregs
function and decreases the incidence and severity of collagen-induced arthritis
and experimental autoimmune neuritis. We treated a mouse model of islet
transplantation in T1D (non-obese diabetic mice) with VPA. The survivals of the
syngeneic and allogeneic islet grafts were significantly prolonged. This treatment
increased the production of TGF-B in the splenocytes. Our study demonstrated a
therapeutic potential of VPA treatment in islet transplantation for T1D.

Experimental Islet Transplantation

Male NOD mouse

Drapetic NOD mouse (VPA 400 mg/kg)

B6 (STZ induction)

Successful transplantations:
Blood glucose<200mg/dl, 2 days

| Graft failure: Blood glucose>300 mg/dl,

I 2 days (autoimmune reattack)

Remove Male Balb/c mouse(5~8 weeks old)
pancreas
Isolate
islets (&
g‘ w \_/
-
- Transplant islets (700 islets)
under kidney capsule
Day -1 0 1 7
| | |
I [ [
P 0
Treatment  Transplant Treatment
Start Stop
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Figure 1. VPA exhibited a protective effect for islet graft. (A) Newly diagnosed NOD female mice
with blood glucose levels between 300 and 500 mg/dL for two consecutive days were used as
recipients for islet transplantation. The islets were transplantated into subcapsular space of the
recipient’s kidney. (B) The survival of both (B) syngeneic and (C) allogeneic islet grafts were

prolonged.
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Figure2. VPA treatment did not influence body weight and blood glucose of NOD mice. The (A)
body weight and the (B) blood glucose level of recipients did not affected by VPA treatment. (C)
Intraperitoneal glucose tolerance test (IPGTT) was performed to determined the effect of VPA
treatment in glucose metabolism. There were no effect on glucose metabolism of recipient by VPA.
(D) Area under curve of the result of IPGTT was shown.
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Figure 3. The expressions of cytokines and Foxp3 in the splenocyte of VPA-treated recipients
were measured by real-time RT-PCR. VPA treatment did not affect the mRNA expression of (A)
IFN-y, (B) IL-4, (C) Foxp3, but increased the expression of (D) TGF-B in the splenocytes of VPA-
treated NOD recipients.
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Figure 4. The populations of CD4 T cell subsets in the splenocyte of VPA-treated recipients were
analyzed by flow cytometry. VPA treatment did not affect the populations of (A) Th1, (B) Th17, (C)
Th2, and (D) Tregs in the splenocytes of VPA-treated NOD recipients.
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Figure 5. VPA induced the differentiation of regulatory T cells (Tregs) from naive CD4 T cells of
NOD mice. Naive CD4 T cells were isolated from NOD mice and treated with VPA. The
percentages of Tregs at 2, 4, 6, and 24 hours after VPA treatment were analyzed by flow
cytometry. VPA treatment increased the populations of Tregs.

Conclusion:

This study revealed that 400 mg/kg VPA treatment exhibited a
protective effect in either syngeneic or allogeneic islet
transplantation for the treatment of type 1 diabetes. This
treatment affected neither the body weight nor the blood glucose
metabolism in NOD recipients. The protective mechanism of VPA
in could be resulted from the increased expression of TGF-$ or
the induction of regulatory T cells in the splenocyte of NOD
recipients. The results of this study could provide the evidence of
the therapeutic potential and underlying mechanism of VPA
treatment in the treatment of type 1 diabetes by islet
transplantation.
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