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1. Studies on type 1 diabetes as an autoimmune disease
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Being the first to describe adoptive transfer in diabetes animal models. First studies on the
dependency of the thymus immune system for EMC-M virus induced diabetes (Ref. 4,31)
Original studies on reduced regulator T cell function in newly T1D patients (21). Insulin



injections do not dispose to T1D (74). Opposite correlation between T1D and allergic
diseases shown experimentally for dermatitis (194). Regarding new studies on stimulation
of interferon alpha which again activates 2’-5’ synthetase that though several steps induce
RNaseL: This can attack virus RNA but also at the very end the cells own RNA. This
system is 6 times more active in beta than in alpha cells (ref 106) which might explain why
beta cells are hurt by a diabetogenic virus and not the alpha ones. First to describe new
findings of gene polymorphism in this system related to T1D, and corresponding changes in
the RNA amount of the related genes (ref 259). This could explain that virus might be
involved in the T1D pathogenesis, in spite presence of virus is difficult to demonstrate.

2. Studies on the functional state of the beta cells in the pathogenesis of type 1 diabetes
Initiated the idea that the activity of the beta cells is important for development of T1D (40).
First studies on increased antigen expression on beta cells in high activity (63), and
amplified incidence of true T1D in the last trimester of pregnancy with augmented insulin
demand (45,53). Original studies on prophylactic insulin treatment in order to prevent T1D
(40). The idea of foetal and neonatal development of the beta cells as being pathogenetic
important (59). Corresponding studies in autoimmune thyroid disease (166). The size of
pancreas is genetically determined (169), and high demand of insulin increases the volume
of the islets but nor their number (155).

3. Studies on sphingolipids, especially sulfatide

Original studies on sulfatide, which is present in the beta-cell granules together with insulin
(82,142). Sulfatide activates the potassium channels and induces by this mechanism rest of
the individual beta cell (147,178). Sulfatide acts anti-inflammatory by reducing cytokine
production (111), and by raise of regulator T cells and NKT cells after presentation using
CD1d molecules (209). Glycolipid loading to CD1d is facilitated by alcohol (200). Sulfatide
increases the production of adiponectin (181) and increases insulin sensitivity (171).
Sphingolipid metabolism is changed in type 1 diabetes patients (244). Fenofibrate increases
sulfatide and in a T1D case it gives freedom for insulin treatment (253).

4. Studies on prevention of type 1 diabetes induced by gluten-free diet

Original studies on the preventive effect of gluten-free diet in animal models of T1D (131).
First studies on intestinal regulator T cells and gluten. Original studies on the T1D
protective effect of antibiotic treatment (77), and of presence of Akkermansia muciniphila in
the intestine (208). First study on the beneficial effect of gluten-free diet to a human T1D
patient (210). Original studies on gluten-free diet during pregnancy to prevent T1D in the
outcome (Mice: 218. Humans: 245), and on nasal application of gliadin for reduction of
T1D (217). Studies on the mechanism of action of gluten-free diet (212,214).

Innovations on prevention of Type 1 Diabetes

1. Prophylactic insulin treatment
40. Gotfredsen C, Buschard K, Frandsen E: Reduction of diabetes incidence of BB Wistar
rats by early prophylactic insulin treatment of diabetes-prone animals. Diabetologia 28: 933-
935, 1985.
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Neonatal stimulation of beta cells
59. Buschard K, Jgrgensen M, Aaen K, Bock T, Josefsen K: Prevention of diabetes mellitus
in BB rats by neonatal stimulation of beta cells. Lancet 335: 134-135, 1990.

Fusidic acid
77. Buschard K, Pedersen C, Hansen SV, Hageman I, Aaen K, Bendtzen K: Anti-diabetoge-
nic effect of fusidic acid in diabetes prone BB rats. Autoimmunity 14: 101-104, 1992.

Hydrolyzed diet
80. Hoorfar J, Buschard K, Dagnaes-Hansen F: Prophylactic nutritional modification of the
incidence of diabetes in autoimmune non-obese diabetic (NOD) mice. Brit J Nutrition 69:
597-607, 1993.

Intermitting fasting
130. Pedersen CR, Hageman |, Bock T, Buschard K: Intermittent feeding and fasting
reduces diabetes incidence in BB rats. Autoimmunity 30: 243-250, 1999.

Gluten-free diet
131. Funda DP, Kaas A, Bock T, Tlaskalova-Hogenova H, Buschard K: Gluten-free diet
prevents diabetes in NOD mice. Diabetes Metab Res Rev 15: 323-327, 1999.

Sulfatide
144. Buschard K, Fredman P, Hanspers K, Reich E-P: Treatment with sulfatide or its precur-
sor, galactosylceramide, prevent diabetes in NOD mice. Autoimmunity 34: 9-17, 2001.

Induction of subclinically dermatitis
194. Engkilde K, Buschard K, Hansen AK, Menné T, Johansen JD: Prevention of diabetes
in NOD mice by repeated exposures to a contact allergen inducing a sub-clinical dermatitis.
Plos One 5(5):10591, 2010.

Alcohol

200. Buschard K, Hansen AK, Jensen K, Lindenbergh-Kortleve DJ, de Ruiter LF, Krohn
TC, Hufeldt MR, Vogensen FK, Aasted B, Osterbye T, Roep BO, de Haar C, Nieuwenhuis
EE: Alcohol facilitates CD1d loading, subsequent activation of NKT cells, and reduces the
incidence of diabetes in NOD mice. PL0S One 6(4):e17931, 2011.

Akkermansia muciniphilia

208. Hansen CHF, Krych L, Nielsen DS, Vogensen FK, Hansen LH, Sgrensen SJ, Buschard
K, Hansen AK: Early life treatment with vancomycin propagates Akkermansia muciniphila
and reduces diabetes incidence in non-obese diabetic (NOD) mice. Diabetologia 55: 2285-
2294, 2012.
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C24-sulfatide
209. Subramanian L, Blumenfeld H, Tohn R, Ly D, Aguilera C, Maricic I, Mansson J-E,
Buschard K, Kumar V, Delovitch TL: NKT cells stimulated by long fatty acyl chain
sulfatides significantly reduce the incidence of Type 1 Diabetes in Nonobese Diabetic Mice.
Plos One 2012;7(5):e37771.

Intranasal gliadin
217. Funda DP, Fundova P, Hansen AK, Buschard K: Prevention or early cure of type 1
diabetes by intranasal administration of gliadin in NOD mice. Plos One 2014; 9(4): €94530.
doi:10.1371/journal.pone.0094530.

Gluten-free diet only during pregnancy

233. Antvorskov JC, Josefsen K, Haupt-Jorgensen M, Fundova P, Funda DP, Buschard K:
Gluten-free diet only during pregnancy efficiently prevents diabetes in NOD mouse
offspring. J Diabetes Research, J Diabetes Res ID 3047574, doi:10.1155/2016/3047574,
2016.

L-serine supplementation

241. Holm LJ, Haupt-Jargensen M, Larsen J, Giacobini JD, Bilgin M, Buschard K: L-serine
supplementation prevents diabetes in NOD mice. Plos One PLoS One. 2018 Apr 10:e3010.
doi: 10.1002/dmrr.3010.

Fenofibrate treatment

244. Holm LJ, Krogvold L, Hasselby JP, Kaur S, Claessens LA, Russel MA, Mathews CE,
Hanssen KF, Morgan NG, Koeleman BPC, Roep BO, Gerling IC, Pociot F, Dahl-Jgrgensen
K, Buschard K: Abnormal islet sphingolipid metabolism in type 1 diabetes. Diabetologia 61,
1650-1661, 2018. Referred in Nature Reviews Endocrinology]|
https://doi.org/10.1038/s41574-018-0027-z.

253. Buschard K, Holm LJ, Feldt-Rasmussen U: Insulin independence in newly diagnosed
type 1 diabetes patient following fenofibrate treatment. Case Rep Med. 2020 May
14;2020:6865190. doi: 10.1155/2020/6865190.eCollection .PMID: 32508930
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