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Abstract
Objective:The aim of this study was to investigate the changes and clinical signi�cance of the invariant
natural killer T(iNKT) cells and their subsets in peripheral blood of newly diagnosed type 1 diabetic
patients.

Methods: 23 newly diagnosed type 1 diabetic patients and 17 healthy volunteers(from 2015 to 2019)were
collected. Peripheral blood mononuclear cells (PBMC) were isolated by FICOII method, the ratio of main
cell subsets of PBMC was determined by Flow cytometry. The changes of iNKT cells and their subsets
(CD4 + , CD4-CD8-, CD8 + , CD4 + CD8 +) in peripheral blood as well as their correlation with clinical
indexes were monitored.

Results: Compared with the healthy group, the absolute TCRVβ11+iNKT cell number in the peripheral
blood of newly diagnosed type 1 diabetic patients (p=0.03) was signi�cantly higher. The absolute
CD4+TCRVβ11iNKT cell number (p=0.00) , CD4+TCRVα24 +iNKT cells (p=0.01) , CD4+TCRVα24J18
+iNKT cells (p=0.00) ,CD8+TCRVβ11+iNKT cells(p=0.021) and CD4+CD8+ TCRVα24+iNKT cells
(p=0.002) were signi�cantly increased. The absolute CD4-CD8-TCRVα24+iNKT cell number (p=0.030) in
T1DM patients was signi�cantly lower than that in HC. In newly diagnosed type 1 diabetic patients, the
absolute CD4+TCRVβ11+iNKT cell number was negatively correlated with BMI (p=0.001, r=-0.492) , and
the absolute CD4+TCRVα24+iNKT cell number was negatively correlated with BMI (p=0.014, r=-0.387) ,
the absolute CD4+TCRVα24J18+iNKT cell number was negatively correlated with BMI (p=0.010, r=-0.402)
and positively correlated with glycated hemoglobin (P=0.048, r=0.417). The absolute
CD4+CD8+TCRVα24+iNKT cell number was positively correlated with 30 minutes and 1 hour
postprandial C-peptide(p= 0.002, r=0.664; p= 0.002, r = 0.669) .

Conclusion: Our data indicated a higher absolute iNKT cell number in T1DM patients compared with that
in healthy patients, and was accompanied by changes in the number of cell subsets. The immune
dysfunction mediated by iNKT cells may associate with the development of type 1 diabetes.

1 Introduction
Natural killer T (NKT) cells are speci�c lymphocytes that mediate innate and acquired immune responses
and may participate in complex autoimmune processes. They can kill the target cells directly and interact
with antigen-presenting cells and T cells, displaying both T cells and NK cells[1]. According to the widely
accepted nomenclature, iNKT cells are classi�ed into type I, II, and III NKT cells, each with different
functional properties. Type I NKT cells, also known as invariant natural killer T (iNKT) cell, is the most
widely studied type of NKT cells. A majority of the NKT cells express an invariant T cell receptor (TCR),
consisting of Vα24–Jα18 α-chain (Vα14–Jα18) in mice[1–5].

The iNKT cells develop in the thymus; most of the cells remain in the thymus after maturation, and the
remaining cells migrate to the peripheral immune organs. iNKT cells are abundant in the spleen, liver,
thymus, and bone marrow, lymph nodes of the intestine and lungs, peripheral blood, adipose tissue, skin,
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and mucosal surfaces[5, 6]. Fewer iNKT cells are detected in most organs in humans than those in mice;
also, the content of iNKT cells varies but the reason is yet unclear[5].

According to the development of iNKT cells in the thymus and the expression of transcription factors as
well as the production of cytokines, type I NKT cells are divided into iNKT-1, iNKT-2, iNKT-17, iNKT-10, and
iNKTFH (follicular helper) cells [2]. iNKT-1 cells mainly secrete interferon-gamma (IFN-γ), iNKT-2 cells
mainly secrete IL-4 and IL-13[7], iNKT17 mainly secrete IL-17, iNKTFH mainly secretes IL-21[1], and iNKT10
cells secrete IL-10[2, 3]. Based on the expression of CD4 and CD8 molecules, four subpopulations of
human iNKT cells have been categorized: CD4+, CD4-, CD4-CD8- (double-negative), and CD4 + CD8+
(double-positive)[4]. CD4 + iNKT cells tend to secrete Th2 cytokines, such as interleukins (IL-4, IL-5, IL-10,
and IL-13), while CD4-CD8- iNKT cells secrete Th1 cytokines, such as tumor necrosis factor (TNF) and
IFN-γ.

The glycolipid antigen recognized by iNKT cells is α-galactose acyl sphingosine (α-GalCer)[8], which was
originally extracted from spongy cells. α-GalCer activates iNKT cells in mice and humans, presented by
CD1d molecules similar to MHC-I. When activated by α-GalCer, iNKT cells produce various cytokines,
including IL-4, IFN-γ, IL-13, and IL-17. These cytokines exert a cytotoxic effect and trans-activates other
immune cells, such as NKT and B cells, and play an immunoregulatory role. It has been speculated that
iNKT cells have anti-tumor, anti-infection, anti-rejection of organ transplantation effects, and control of
autoimmune diseases. Currently, the role of iNKT cells in the development of diabetes is emerging.

Non-obese diabetic (NOD) mice have a tendency to develop autoimmune diabetes spontaneously. Islet
autoantigen recognized speci�cally by T cells and caused an impairment of islet cells in NOD mice. Thus,
this animal model is widely applied to the study of the prognosis of type 1 diabetes[9]. It is widely
recognized that iNKT cell de�ciency leads to the development of type 1 diabetes mellitus (T1DM) and a
decreased number and the function of iNKT cells in the thymus and spleen of NOD mice. In contrast, the
function of the remaining iNKT cells was defective. In addition, the stimulation of the remaining iNKT
cells by α-GalCer or transfer of thymic-derived iNKT cells protected against diabetes[10–11]. When α-GalCer
was applied to NOD mice, cyclophosphamide accelerated the progression of diabetes, while iNKT cells
protected against diabetes[12].

High levels of IL-4 and IL-10 were detected when NOD mice were treated with α-GalCer, and the activation
of cytokines may be the key to the protective effect of iNKT cells on diabetes[13, 14]. Furthermore, some
studies found that iNKT cells exert signi�cant protection in the early stages of the disease and exhibit
age-and dose-dependent effects[15]. Several studies have attributed the immunoregulatory function of
iNKT cells to the production of cytokines, including IL-2, IL-17, IL-4, IL-10, IL-13, IFN-γ, and TNF-α[16, 17].

Although the decline in the number of iNKT cells and their protective effect on T1DM has been
demonstrated in NOD mice, researchers deduced inconsistent results about the expression and the role of
iNKT cells in type 1 diabetic patients. Oikawa et al.[18] found abundant iNKT cells in newly diagnosed type
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1 diabetic patients, whereas in the study of 43 type 1 diabetic patients admitted to Ruijin Hospital[19],
Minglan et al. observed a decrease in the number and function of iNKT cells in type 1 diabetic patients.
Some other studies suggested no signi�cant difference in the frequency of iNKT cells among patients
with type 1 diabetes[20–22] and no signi�cant effect on the duration of the disease[23]. The complexity and
contradiction of the number and function in iNKT cells necessitate further exploration. Thus, the present
study aimed to investigate the changes and clinical signi�cance of iNKT cells and their subsets in the
peripheral blood of newly diagnosed type 1 diabetic patients.

2 Materials And Methods

2.1 Study objects
A total of 23 patients with newly diagnosed type 1 diabetes were recruited from the inpatient service of
the First Hospital of Jilin University in Changchun China, another 17 age and gender matched healthy
controls (HC) were recruited from the Physical Examination Center of the same hospital. There were 16
males and 7 females in T1DM group, with an average age of 37.87 years old, while there were 9 males
and 8 females in the healthy group with an average age of 44.88 years. Written informed consent was
obtained from individual participants and the experimental protocol was approved by the Institute Review
Board of the First Hospital of Jilin University.

All patients were initially diagnosed in our hospital or had not been treated after diagnosis. The diagnosis
was in accordance with the World Health Organization (WHO) diagnostic criteria for diabetes in 1999: (1)
Diabetes symptoms with random blood glucose ≥ 11.1 mmol/L; (2) Fasting blood glucose ≥ 7.0 mmol/L;
Oral glucose tolerance test(OGTT) 2 h blood glucose ≥ 11.1 mmol/L. At the same time, the patients
ful�lled one of the following diagnostic criteria for type 1 diabetes: (1) fulminant type 1 diabetes mellitus
(FT1DM): diabetic ketoacidosis or ketosis occurred 1 week after the onset of hyperglycemia; (2) blood
glucose was 16 mmol/L at the initial visit, HbA1C < 8.7%; (3) the function of pancreatic islets coincided
with one of the two conditions: fasting C-peptide < 0.3 ng/mL and post-prandial C-peptide < 0.5 ng/mL.
Acute type 1 diabetes mellitus (AT1DM): (1) diabetic ketoacidosis or ketosis occurred within 3 months of
the onset of hyperglycemia; (2) insulin treatment is required after diagnosis; (3) glutamic acid
decarboxylase antibody (GADA) is positive or fasting C-peptide < 0.6 ng/mL if GADA is negative.

2.2 Flow cytometry analysis
Individual venous blood samples (10 mL) were collected from each subject, and plasma was collected by
centrifugation at 1700 rpm for 15 min at room temperature. The plasma was discarded, and the
remaining blood was diluted with an equivalent volume of normal saline and mixed with a separation
medium. The mixed blood cells in a volume ratio of the mixture to the separator, 1:1, were subjected to
centrifugation. The �rst layer was plasma, the second was PBMCs, the third was liquid separation layer,
and the fourth was red blood cells. The second layer was collected and mixed with 10 mL phosphate-
buffered saline (PBS), followed by centrifugation at 1700 rpm for 15 min at room temperature. The
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supernatant was clari�ed by centrifugation twice, and then, RPMI 1640 was added. The isolated cell
suspension of 2 µL was mixed with 198 mL of 0.9% sodium chloride. Finally, the 1.0×106/mL cells were
counted under a microscope.

The cell suspension of 1×106 cell/mL was mixed with mouse anti-human CD4 antibody, mouse anti-
human CD8 antibody, mouse anti-human CD19 antibody, mouse anti-human CD3 antibody, anti-iNKTPE
(TCRV 24 chain antibody, TCRV 11 chain antibody, TCRV 24J 18 chain antibody), respectively for 25
minutes at 4°C. Subsequently, the cells were washed with PBS at 1200 rpm for 5 min and stored in PBS at
4°C in the dark.

FACS Aria II �ow cytometry was used for detection, and the frequency of TCRVβ11 + iNKT cells, TCRVα24 
+ iNKT cells, TCRVα24J18 + iNKT cells, and their subsets (CD4+, CD4-CD8-, CD8+, CD4 + CD8+) was
determined by FlowJo (v7.6) software.

3 Results
3.1 The demographic and clinical characteristics of subjects

A total 23 patients with new diagnosed T1DM and 17 HC were recruited. Their demographic and clinical
characteristics are shown in Table 3.1. There were no signi�cant differences distribution of in age, sex,
total cholesterol, triglyceride, high-density lipoprotein cholesterol, low-density lipoprotein, WBC and
lymphocyte between the two groups (p > 0.05). The glycated hemoglobin (p = 0.00) and fasting blood
glucose (p = 0.00) in T1DM group were signi�cantly higher than those in HC group. The fasting C peptide
(p = 0.00) and BMI (P = 0.002) in T1DM group were signi�cantly lower than those in HC group.
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Table 3.1
demographic and clinical characteristics of HC group and T1DM group

  HC Group T1DM Group

age(year) 43.35 ± 13.72 37.87 ± 17.56

sex(male/female) 9/8 16/7

BMI(Kg/m2) 23.34 ± 3.29 19.67 ± 5.71

HbA1C(%) 4.9 ± 0.46 13.53 ± 1.69(9.90–16.90)

FBG(mmol/L) 4.98 ± 0.69 15.05 ± 4.96(7.49–30.3)

Fasting C peptide(ng/ml) 0.99 ± 0.16 0.35 ± 0.20(0.1–0.72)

TCHOL(mmol/L) 4.98 ± 0.60 5.16(4.62–5.52)

TG(mmol/L) 1.14(0.88–2.18) 1.12(0.78–1.55)

HDL-C(mmol/L) 1.42 ± 0.47 1.22 ± 0.58

LDL-C(mmol/L) 2.85(2.11–2.96) 2.87 ± 1.21

WBC(109/L) 5.67(5.38–7.07) 6.00(4.77–7.51)

LYMC(109/L) 2.05 ± 0.39 2.11 ± 1.21

Note: The measurement data conforming to normal distribution was expressed by mean ± standard
deviation. The measurement data of non-normal distribution are described by median and quartile.

3.2 Changes of absolute iNKT cell number and its subpopulations in healthy group and type 1 diabetes
mellitus group

The forward scattering light (FSC) and lateral scattering light (SSC) of peripheral blood cells were
detected in HC group and T1DM group.

Circle the lymphocyte at the scattering point, circle the CD3 + CD19-T cell gate, CD4+, CD8+, CD4-CD8- and
CD4 + CD8 + cells were labeled with Vβ11 Vα24 Vα24J18 respectively. As shown in Fig. 3.2.

3.2.1 Changes of absolute iNKT cell number in healty group
and type 1 diabetes mellitus group
The results of �ow cytometry showed that the absolute TCRVβ11 + iNKT cell number in peripheral blood
of T1DM group was signi�cantly higher than that of HC Group (p = 0.03). there were no signi�cance
between T1DM group and HC group in the absolute TCRVα 24 + iNKT cell number and absolute TCRVα24
J18 + iNKT cell number (p > 0.05). As shown in Fig. 3.2.1
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3.2.2 Changes of absolute number of subpopulations of iNKT cells in healty group and type 1 diabetes
mellitus group

Compared with the healthy group, the absolute numbers of CD4 + TCRVβ11iNKT cells (p = 0.00), CD4 + 
TCRVα24 + iNKT cells (p = 0.01), CD4 + TCRVα24J18 + iNKT cells (p = 0.00) ,CD8 + TCRVβ11 + iNKT
cells(p = 0.021) and CD4 + CD8 + TCRVα24 + iNKT cells (p = 0.002) in T1DM patients were signi�cantly
increased. The absolute number of CD4-CD8-TCRVα24 + iNKT cells (p = 0.030) in T1DM patients was
signi�cantly lower than that in HC. There were no signi�cantly difference between the two groups in the
absolute numbers of CD4-CD8-TCRVβ11 + iNKT cells,CD4-CD8-TCRVα24Jα18 + iNKT cells, CD4 + CD8 + 
TCRVβ11 + iNKT cells, CD4 + CD8 + TCRVα24Jα18 + iNKT cells CD8 + TCRVα24 + iNKT cells and CD8 + 
CRVα24Jα18 + iNKT cells.As shown in Fig. 3.2.2

3.3 Correlation between iNKT cells and clinical indicators
SPSS software was used for statistical analysis. Pearson test was applied to correlation anaylsis of the
measurement data which conform to normal distribution, and Spearman test was applied to correlation
anaylsis of the measurement data which do not conform to normal distribution and other types of data.
In newly diagnosed type 1 diabetic patients, the absolute CD4 + TCRVβ11 + iNKT cell number was
negatively correlated with BMI (p = 0.001, r=-0.492), and the absolute CD4 + TCRVα24 + iNKT cell number
was negatively correlated with BMI (p = 0.014, r=-0.387) The absolute CD4 + TCRVα24Jα18 + iNKT cell
number was negatively correlated with BMI (p = 0.010, r=-0.402) and positively correlated with glycated
hemoglobin (p = 0.048, r = 0.417). The absolute CD4 + CD8 + TCRVα24 + iNKT cell number was positively
correlated with 30 and 60 minutes postprandial C-peptide (p = 0.002, r = 0.664; p = 0.002, r = 0.669). As
shown in Fig. 3.2.2

4 Discussion
Type 1 diabetes is de�ned as diabetes mellitus caused by the destruction of islet cells and absolute
de�ciency of insulin. The pathogenesis of type 1 diabetes is not yet clari�ed and is considered to be an
autoimmune disease caused by the interaction of genetic and immune factors[24]. Accumulating evidence
suggests that T cells, NKT cells, and other immune cells contribute to type 1 diabetes development. The
immune cells involved in the pathogenesis of type 1 diabetes and the role of iNKT cells is gradually
emerging.

NKT cells are speci�c lymphocytes that mediate innate and acquired immune responses and may
participate in complex autoimmune processes. iNKT cells are classi�ed into type I, II, and III NKT cells,
each with different functional properties. Type I NKT cells, also known as the invariant natural killer cell, is
the most widely studied type of NKT cells. The activated iNKT cells secrete various cytokines, including
IL-4, IL-13, IL-17, and IFN-γ[25]. These cytokines exert a cytotoxic effect and also transactivate other
immune cells, such as NKT and B cells, thereby exerting an immunoregulatory role. Furthermore, iNKT
cells are speculated to play a critical role in anti-tumor, anti-infection, anti-rejection of organ
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transplantation, and control of autoimmune diseases. iNKT cells may play a crucial role in the occurrence
and development of T1DM.

We studied the changes of the invariant NKT cells and their subsets in the peripheral blood of newly
diagnosed type 1 diabetic patients. The absolute number of TCRVβ11 + iNKT cells in the peripheral blood
of T1DM group was signi�cantly higher than that of HC group (p = 0.03). Compared to the healthy group,
the absolute number of CD4 + TCRVβ11iNKT cells (p = 0.00), CD4 + TCRVα24 + iNKT cells (p = 0.01), CD4 
+ TCRVα24J18 + iNKT cells (p < 0.001.), CD8 + TCRVβ11 + iNKT cells (p = 0.021), and CD4 + CD8 + 
TCRVα24 + iNKT cells (p = 0.002) was signi�cantly increased in T1DM patients. The absolute CD4-CD8-
TCRVα24 + iNKT cell number (p = 0.030) in T1DM patients was signi�cantly lower than that in the HC
group. Our �ndings suggested that the changes in the number of iNKT cells and their subsets in the
peripheral blood of patients with type 1 diabetes may be one of the manifestations of the impaired
immune system during the course of type 1 diabetes, and the immunoregulatory function may contribute
the development of T1DM.

For the past few years, many studies have addressed the role of iNKT cells in T1DM. Evidence suggested
that the number of iNKT cells in the thymus and spleen is signi�cantly reduced in murine models and that
the remaining iNKT cells are functionally de�cient. In addition, stimulation of the remaining iNKT cells by
α-GalCer inhibited the progression of T1DM, suggesting that iNKT cells exert protective effects on T1DM.
However, data on the number and function of iNKT cells and their subpopulations in T1DM populations
was inconsistent across several studies. Our �ndings suggested that the absolute iNKT cell number in the
peripheral blood of type 1 diabetic patients was higher than that of normal healthy subjects (p = 0.03),
which was consistent with the �ndings of the study by Oikawa et al., wherein the iNKT cells are
overexpressed in the peripheral blood of newly diagnosed type 1 diabetic patients[18]. Some studies also
showed a signi�cant decrease in the number and function of iNKT cells in T1DM patients[19]. Roman-
Gonzalez et al. evaluated the frequency and function of iNKT cells and their subsets in the peripheral
blood of type 1 diabetic patients in the Colombian population and found that the frequency of iNKT cells
and their subsets was similar in healthy controls and T1DM patients[20]. A similar result was observed in
the study by Anna et al., wherein no difference was observed in the frequency of iNKT cells between
healthy controls and T1DM patients[21].

The changes in NKT subsets were inconclusive in the T1DM population. We found that the absolute
number of CD4 + iNKT cells (p < 0.01), CD8 + iNKT cells (p = 0.021), CD4 + CD8 + iNKT cells (p = 0.002),
and CD4-CD8-iNKT cells (p = 0.030) in patients with T1DM was signi�cantly increased compared to
healthy controls. Nevertheless, Kis et al.[23] did not �nd any signi�cant difference in the frequency of iNKT
cells in the peripheral blood, and the number of CD4 + cells in iNKT cells was signi�cantly decreased in
patients with type 1 diabetes compared to that in the healthy groups. Montoya et al.[24] found a
signi�cant increase in the frequency of CD4-CD8-iNKT cells in patients with T1DM compared to healthy
controls.
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Several previous �ndings are not consistent with those in the current study. Herein, we analyzed the
possible reasons: (1) Different identi�cation methods of iNKT cells. The identi�cation of iNKT cells relied
on the combination of several monoclonal antibodies or CD1d tetramers. We de�ned iNKT cells with
Vα24, Vβ11, and Vα24Jα18 chain antibodies, respectively. Some studies de�ned iNKT cells as Vβ11
�uorescein paired with Vα24 antibody. (2) Patients differ in genetic background (white people or yellow
people) and diabetes status (recent or long-term T1DM patients). The current study was conducted on
yellow race, while the study of Roman-Gonzalez et al. was conducted on white race. Age may be a
signi�cant affecting factor. Peralbo et al.[25] showed a decrease in the frequency of iNKT cells in healthy
elderly, and aging might be related to a decrease in the frequency of peripheral blood iNKT cells. All the
diabetes patients included in the current study were newly diagnosed T1DM patients, and the course of
T1DM was not distinguished in some studies. In addition, the amount of iNKT varies markedly among
individuals (from 0.01% to nearly 1% of peripheral lymphocytes)[26, 27], which might also lead to the
detection error of the number of iNKT cells.

Several studies addressed the role of iNKT cells in adipose tissue, and their effect on body weight showed
that iNKT cells might exert a protective role in weight gain and a catalytic role in weight loss; these
�ndings were con�rmed in both mouse and human studies. This phenomenon may be achieved through
the role of iNKT cells in regulating the immune microenvironment and inhibiting the in�ammatory
response of adipose tissue[28–35]. iNKT cells may promote M2 type macrophage and inhibit M1 type
macrophage differentiation by secreting IL-10 to alleviate in�ammatory response in adipose tissue[34, 35].
In addition, iNKT cells regulate the secretion of adipocytes and inhibit the expression of leptin and
adiponectin and the in�ammatory reaction[34]. α-GalCerR speci�cally activates iNKT cells in adipose
tissue, increases the expression of FGF21, increases heat production, increases energy expenditure, and
�nally reduces the weight of mice[35].

Glycosylated hemoglobin is a continuous non-enzymatic reaction product between hemoglobin and
hexoses (mainly glucose) in the blood during the erythrocyte lifetime. Since hemoglobin has a long half-
life, it re�ects an average blood glucose level[36]. The glycated hemoglobin level depends on the
concentration and the action time of blood glucose. The current �ndings suggested that the absolute
numbers in peripheral blood were signi�cantly increased in T1DM patients and positively correlated with
glycated hemoglobin. The high glycosylated hemoglobin at initial diagnosis indicates high blood glucose
and duration of action, i.e., a severe condition at initial diagnosis. At least four different subsets exist in
human iNKT cells according to the expression of CD4 and CD8 molecules. Four distinct subsets of iNKT
cells were de�ned as CD4+, CD4-, CD4-CD8- (double negative), and CD4 + CD8+ (double-positive)[37]. It
has been con�rmed that CD4 + iNKT cells secrete Th2 cytokines (IL-4, IL-5, IL-10, and IL-13)[4]. These
cytokines promote Th2 cell proliferation and inhibit Th1 cell proliferation, which might be the reason for
the protective effect of iNKT cells in T1DM. The frequency of iNKT cells was lower in NOD mice than in
non-autoimmune mice[38]. The repeated injection of α-GalCer protects NOD mice from the development of
diabetes in several studies, while high levels of IL-4 and IL-10 have been detected in mice repeatedly
injected with α-GalCer. Strikingly, CD4 + iNKT cells may exert a protective role in the pathogenesis of



Page 10/18

T1DM due to the secreted cytokines. Therefore, CD4 + iNKT cells may play a protective role in the course
of T1DM and would be increased in newly diagnosed patients with type 1 diabetes and positively
correlated with glycosylated hemoglobin, which might increase the reactivity after the destruction of the
cells and the activation of autoimmunity leading to loss-of-function of the cells.

C-peptide is a 31-amino acid peptide produced in the secretory granules of pancreatic b cells, as well as a
polypeptide produced when proinsulin is lysed into insulin[39]. In healthy individuals, C-peptide and insulin
are secreted in equal amounts into the blood. The C-peptide in circulation is characterized by slow
clearance and long half-life, and hence, is considered as a biomarker of functional helper cells. The serum
C-peptide level can be used to evaluate the islet function of patients and effectively grasp the synthesis
and release of patients’ islet cells[40]. The current results showed that the absolute CD4 + CD8 + iNKT
number increased in newly diagnosed type 1 diabetic patients and was positively correlated with 30 and
60 min post-prandial C-peptide. Therefore, the role of CD4 + CD8 + iNKT cells in T1DM may be protective.
However, little is known about CD4 + CD8 + iNKT cells, and the speci�c mechanism in autoimmunity
needs further study. The proportion of CD4 + CD8 + iNKT cells in the total subpopulation of iNKT cells
was small, and its role in the development process of T1DM may be limited. The development of type 1
diabetes involves complex interactions between the body’s immune system and islet cells. However, the
in�ammation of islet is di�cult to observe without histological evidence, and therefore, the analysis of
cell components, such as NK cells, dendritic cells, and T cells, and the interactions between cells in
peripheral blood may provide a basis for understanding the autoimmune status and the occurrence of
diseases. In recent years, additional studies have shown that the iNKT cells play a crucial role in the
development of autoimmune diseases. In this study, we investigated the changes in the number of iNKT
cells and their subsets in the peripheral blood of newly diagnosed type 1 diabetic patients. The absolute
iNKT cell number in the peripheral blood of T1DM patients was signi�cantly higher than that of healthy
subjects and was accompanied by changes in the number of cell subsets. The number of CD4 + iNKT
cells increased in newly diagnosed patients with type 1 diabetes and were negatively correlated with
HbA1c and body mass index (BMI). The increase in CD4 + iNKT cells in the peripheral blood of T1DM
patients may indicate an increase in the reactivity after the destruction of epithelial cells and the
activation of autoimmunity leading to the loss of epithelial function. iNKT cells may play a role in fat
metabolism and weight loss in T1DM patients, which could be exercised by CD4 + cell subsets. CD4 + 
CD8 + iNKT cells were increased in the peripheral blood of T1DM patients and were positively correlated
with post-prandial C-peptide levels, suggesting that CD4 + CD8 + iNKT cells may exert a protective role in
the pathogenesis of diabetes.

However, we only investigated the differences in the number of iNKT cells and their subsets between
healthy people and type 1 diabetic patients but did not explore the mechanism of iNKT cells in the
pathogenesis of T1DM. The analysis of the number of iNKT cells in type 1 diabetic patients is
insu�cient. Nevertheless, the current study has some limitations: small sample size and lack of
longitudinal follow-up. We further investigated the role of iNKT cells and in the pathogenesis, as well as
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the potential diagnostic and prognostic value in patients with type 1 diabetes. Therefore, studies on the
function of iNKT cells may provide new insights into the diagnosis and treatment of T1DM.
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Figure 1

�ow cytometry analysis of two groups of human peripheral blood iNKT cells and their subsets
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Figure 2

absolute value of iNKT cells in peripheral blood of HC group and T1DM group A TCRVβ11+iNKT cells B
TCRVα24+iNKT cells C TCRVα24 Jα18+iNKT cells.
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Figure 3

absolute value of subsets of iNKT cells in peripheral blood of HC group and T1DM group A
CD4+iNKTcells B CD8+iNKTcells C CD4+CD8+iNKTcells D CD4-CD8-iNKT cells.
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Figure 4

Correlation between absolute value of subsets of iNKT cells and clinical indicators A: Correlation between
absolute value of subsets of iNKT cells and HbA1c%; B: Correlation between absolute value of subsets of
iNKT cells and C peptide; C: Correlation between absolute value of subsets of iNKT cells and BM


