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ABSTRACT 

 

Correlation of LGI3 with the severity of coronary and peripheral 

artery disease in humans and reduction of atherosclerosis  

in Lgi3 deficiency mice 

 

 

Sung-Jin Hong 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Yangsoo Jang) 

 

Although Leucine-rich Glioma Inactivated 3 (LGI3) is postulated to be a 

pro-inflammatory adipokine in recent experimental studies, the role of LGI3 in 

the development of atherosclerosis has not been demonstrated. Presently, the 

relationship between the level of LGI3 and the severity of atherosclerosis in 

humans and the effect of murine Lgi3 deficiency on atherosclerosis 

development were evaluated. A total of 68 patients with symptomatic angina 

who required coronary angiography were analyzed. The severity of coronary 

artery disease (CAD) was determined by the Synergy Between PCI With Taxus 

and Cardiac Surgery (SYNTAX) score, and the severity of peripheral artery 

disease (PAD) was determined according to the Trans-Atlantic Inter-Society 
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Consensus II definition. The serum LGI3 level was measured. The SYNTAX 

score gradually increased according to the quartile of the LGI3 level with the 

highest SYNTAX score (25.9 ± 14.3) in the fourth quartile of the LGI3 level (P 

< 0.001). The LGI3 level positively correlated with the SYNTAX score (R2 = 

0.419, P < 0.001). The serum LGI3 level was an independent predictor of the 

intermediate-to-high SYNTAX score with the optimal cut-off value of 16.9 

ng/mL. The severity of PAD increased according to the quartile of the LGI3 

level (P < 0.005). To evaluate the contribution of Lgi3 deletion on the formation 

of atherosclerotic plaque in mice, Lgi3−/−ApoE−/− mice and ApoE−/− mice were 

fed a high fat diet. After 16 weeks, the Lgi3−/−ApoE−/− mice showed 

significantly decreased plaque formation in the whole aorta compared to 

ApoE−/− mice. The deficiency of Lgi3 decreased in atherosclerosis in ApoE−/− 

mice fed the high fat diet, and the serum LGI3 level was correlated with the 

severity of CAD and PAD in humans. These data suggest a potential pathologic 

role of LGI3 in atherosclerosis. 

 

 
 
 
 
 
__________________________________________________________ 
Key words: atherosclerosis, coronary artery disease, peripheral artery 
disease, knockout mice, adipokine 
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I. INTRODUCTION 

Atherosclerosis is characterized by endothelial dysfunction, inflammation, 

progressive lipid deposition and vessel stiffness with potential complications 

that include myocardial infarction and stroke.1,2 Metabolic disorders including 

obesity and diabetes are risk factors for development of atherosclerosis. 

Adipokines such as leptin, tumor necrosis factor-alpha (TNF-α), resistin, and 

adiponectine that are secreted from adipocytes are also important in the 

progression of atherosclerosis.3-5 

 Leucine-rich Glioma Inactivated 3 (LGI3) is a secreted protein 
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member of the LGI family that is highly expressed in the brain in a 

developmentally regulated manner.6 Previous studies revealed regulatory roles 

of the Lgi3 in neuronal exocytosis and differentiation.7,8 Besides the nervous 

system, Lgi3 is expressed in diverse tissues including skin and adipose tissues, 

and Lgi3 has been postulated to have a pro-inflammatory adipokine that 

interacts with other adipokines in adipogenesis, metabolic inflammation, and 

obesity.9-11 Although LGI3 is postulated to be a pro-inflammatory adipokine 

with roles in adipose tissue inflammation in obesity, the association of LGI3 in 

the development of atherosclerosis has not been evaluated. 

 To address the potential role of LGI3 in atherogenesis, the relationship 

between the LGI3 level and the severity of coronary artery disease (CAD) and 

peripheral artery disease (PAD) in humans was evaluated. As well, double 

knockout mice lacking Lgi3 and ApoE were generated to study the effect of 

murine Lgi3 deficiency on the development of atherosclerosis. 

 

 

II. MATERIALS AND METHODS 

1. Human data 

A. Study population 

The database of the Cardiovascular Genome Center at Yonsei University Health 

System was searched. Patients who underwent both coronary angiography 

because of symptomatic angina and peripheral angiography for screening or 
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claudication during coronary angiography, who were 30 − 70 years of age, and 

displayed >50% stenosis in at least one epicardial coronary artery were enrolled 

in this study. Of these, 68 patients whose serum analyses were available were 

finally included. All patients included in the database of the Cardiovascular 

Genome Center had provided written informed consent. The study protocol was 

approved by the Institutional Review Boards of Yonsei University Health 

System. 

 

B. Collection of clinical and angiographic data 

At the time of enrollment, each subject was interviewed regarding their medical 

history and underwent a complete physical examination. Hypertension was 

defined as blood pressure >140/90 mmHg on two or more occasions or use of 

antihypertensive medication. Diabetes mellitus was defined as fasting blood 

glucose ≥126 mg/dL, postprandial blood glucose ≥200 mg/dL, or current 

treatment with hypoglycemic medications. Hyperlipidemia was defined as 

low-density lipoprotein- cholesterol ≥160 mg/dL.  

The characteristics of CAD and PAD were evaluated by a cardiologist 

who was blinded to the purpose of the study by a review of coronary 

angiography and peripheral angiography findings. The cardiologist first 

evaluated the number of coronary arteries with at least one stenosis >50%. Then, 

the severity and extent of CAD, and the Synergy Between PCI With Taxus and 

Cardiac Surgery (SYNTAX) score were determined.12 The SYNTAX score was 
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categorized as low (0 – 22), intermediate (23 – 32), and high (≥33). The 

presence of PAD was defined the presence of at least one segment of stenosis 

>50% at aortoiliac levels, and the severity was also determined according to the 

Trans-Atlantic Inter-Society Consensus (TASC) II definition.13 

 

C. Measurement of the serum LGI3 level  

Data of routine chemistry and other cardiovascular markers were obtained from 

the database of the Cardiovascular Genome Center. For measurement of LGI3 

level, venous samples collected after a 12-h fasting period were used. These 

samples were collected at the time of the subjects’ enrollment. Each samples 

was centrifuged and stored at -80°C. Using enzyme-linked immunosorbent 

assays kits (Cusabio Biotech Corporation, Houston, TX, USA), 96-well plates 

were coated with capture antibody (1 mg/well). The coated plates were washed 

with phosphate buffered saline (PBS) containing 0.05% Tween 20 and 

incubated with culture medium followed by incubation with biotin-conjugated 

secondary antibody. The absorbance of each well was determined at 450 nm. 

The target proteins were analyzed according to the manufacture’s specification. 

Appropriate specificity controls were included, and all samples were run in 

duplicate. 
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2. Animal data 

A. Experimental animals 

To generate Lgi3−/−ApoE−/− animals, Lgi3-deficient mice were crossed with 

apolipoprotein E-deficient (ApoE−/−) mice. Both strains were C57BL/6 

congenic lines backcrossed more than 10 times with C57BL/6J mice. To 

evaluate the role of deficiency Lgi3 in atherosclerosis, double knockout mice 

Lgi3−/−ApoE−/− (n = 10) were compared with the ApoE−/− mice (n = 10) as 

controls. 

The atherogenic cholate-containing diet contained 0.15% cholesterol, 

20% fat, and 0.05% sodium cholate (all wt/wt; Research Diets Inc, New 

Brunswick, NJ, USA; C12348) were fed for both groups. At 16 weeks, mice 

were euthanized. Body weight and organ weight of liver, spleen and white fat 

were measured. Plasma lipid levels were measured with an automatic blood 

chemical analyzer (Hitachi, Tokyo, Japan). 

The animal study protocol was approved by the Animal Care 

Committee of Ewha Womans University (No. 18-014), and all animal 

procedures were carried out according to the guideline of the committee. 

 

B. Quantification of the atherosclerotic plaque 

Hearts and aortas perfused with PBS through the left ventricle. Hearts were 

embedded in OCT (Sakura, Tokyo, Japan) and frozen on dry ice. Aortas were 

dissected from the proximal ascending aorta to the bifurcation of the iliac artery, 
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and adventitial fat was removed. For en face analysis, aortas were split 

longitudinally, pinned onto flat black silicone plates, and fixed in 10% (v/v) 

formaldehyde in PBS overnight.  

Fixed aortas were stained with oil red O for 4 h, washed with PBS 

briefly, and digitally photographed at a fixed magnification. Total aortic areas 

and lesion areas were calculated with AxioVision (Carl Zeiss, Jena, Germany). 

For analysis of aortic sinus plaque lesions and aortic arch lesions, 

cryosectioning was performed. Each section was stained with oil red O 

overnight, and images were digitized.  

 

3. Statistical analyses 

Continuous variables are reported as mean ± standard deviation. Categorical 

variables are reported as numbers and percentages. To categorize according to 

the Lgi3 levels in human, 69 patients were classified into quartiles based on the 

Lgi3 levels. Clinical and laboratory findings were compared by the ANOVA test 

for continuous variables, and the χ2 test or Fisher's exact test for categorical 

variables. For animal data, the Mann-Whitney test was performed for 

comparison.  

Factors predicting intermediate-to-high SYNTAX score (≥23) were 

determined by performing a logistic regression analysis using clinical and 

laboratory variables. For the variables with P <0.1 in the univariate analyses, 

multivariable logistic regression analyses using the enter method were 
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performed. The optimal cut-off value of the Lgi3 levels for prediction of 

intermediate to high SYNTAX score was determined by an analysis of area 

under the receiver operating characteristic curve.  

All tests were 2-sided and a P-value <0.05 was considered statistically 

significant. Statistical analyses were performed using IBM SPSS, Version 19.0 

(IBM Corporation, New York, USA). 

 

 

III. RESULTS 

1. Correlation of LGI3 with the severity of human atherosclerosis 

A. Clinical and laboratory characteristics 

Patients were classified according to the quartiles based on the LGI3 levels. The 

average Lgi3 levels of each quartile groups were as follows; Q1, 4.34 ± 1.58 

ng/mL (n = 17); Q2, 9.79 ± 1.53 ng/mL (n = 17); Q3, 14.19 ± 1.82 ng/mL (n = 

17); and Q4, 3.85 ± 6.96 ng/mL (n = 17).  

 Clinical and laboratory findings according to the quartile of LGI3 

levels are presented in Table 1. The proportion of diabetes mellitus was 

significantly different between the four groups (P = 0.033), and was highest 

(53%) in the fourth quartile of the LGI3 levels. Creatinine and high-sensitivity 

C-reactive protein were higher in the fourth quartile of the LGI3 levels. Other 

clinical and laboratory findings were not different according to the quartile 

groups. 
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Table 1. Baseline characteristics according to the quartile of LGI3 levels 

  Q1 Q2 Q3 Q4 P-value 

LGI3 (ng/mL) 4.3±1.6 9.8±1.5 14.2±1.8 23.9±7.0 <0.001 

Age (years) 67±5 67±4 67±11 68±7 0.948 

Men 11 (65%) 10 (59%) 6 (35%) 12 (71%) 0.173 

Height (cm) 162±9 162±7 159±7 164±8 0.241 

Weight (Kg) 66±13 62±11 63±9 61±8 0.568 

BMI (Kg/m2) 25.1±3.6 23.5±2.9 24.9±2.8 22.8±2.6 0.083 

Diabetes mellitus 4 (24%) 3 (18%) 2 (12%) 9 (53%) 0.033 

Hypertension 5 (29%) 10 (59%) 10 (59%) 12 (71%) 0.091 

Dyslipidemia 7 (41%) 8 (47%) 4 (24%) 7 (41%) 0.524 

WBC (/L) 7.2±1.8 7.5±3.4 7.0±2.0 7.9±5.0 0.861 

Hemoglobin (g/dL) 13.1±1.7 13.1±1.3 13.3±1.6 11.9±2.1 0.066 

Glucose (mg/dL) 145±94 106±22 123±43 136±76 0.268 

Creatinine (mg/dL) 1.0±0.3 1.0±1.2 0.9±0.2 1.9±2.3 0.052 

Cholesterol (mg/dL) 160±35 172±35 153±46 164±50 0.638 

Triglyceride (mg/dL) 118±46 143±74 119±42 110±63 0.387 

HDL-C (mg/dL) 44±11 45±14 44±11 42±12 0.894 

LDL-C (mg/dL) 104±35 110±34 93±41 101±42 0.607 

Free fatty acid (μEq/L) 405±280 435±385 531±423 715±422 0.271 

Lipoprotein(a) (mg/dL) 29±17 22±19 21±18 35±31 0.348 

hsCRP (mg/dL) 5±11 17±49 5±11 37±58 0.088 

Homocystein (μmol/L) 14.4±7.6 12.6±3.6 10.8±3.9 15.0±6.1 0.361 

Adiponectin (μg/mL) 6.5±9.2 6.8±4.8 7.8±8.4 3.3±2.0 0.720 

Values are presented as mean ± standard deviation or number (%). P-value was 
calculated by ANOVA. BMI = body mass index; HDL-C = high-density 
lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; LDL-C = 
low-density cholesterol, WBC = white blood cell. 
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B. Association of the LGI3 level and the severity of CAD 

The SYNTAX scores were gradually increased according to the quartile of 

LGI3 levels (Q1, 8.1 ± 5.7; Q2, 9.6 ± 7.8; Q3, 12.5 ± 10.7; and Q4, 25.7 ± 13.4) 

(P <0.001) with the highest SYNTAX score in the fourth quartile of LGI3 level 

(Figure 1A). In addition, when the LGI3 levels were treated as a continuous 

variable, the LGI3 level was positively correlated with SYNTAX score (R2 = 

0.419, P <0.001) (Figure 1B), suggesting the higher level of the LGI3 level was 

associated with the greater extent and the severity of CAD.  

 Table 2 shows the predictors of the intermediate-to-high SYNTAX 

score (≥23). Lgi3 level was a predictor of intermediate-to-high SYNTAX score 

in univariable analysis (per 1 ng/mL increase; odds ratio [OR] = 1.23, 95% 

confidence interval [CI] = 1.08 ‒ 1.40, P = 0.002). Lgi3 level (OR = 1.20, 95% 

CI = 1.04 ‒ 1.37, P = 0.012) was also an independent predictor of 

intermediate-to-high SYNTAX score along with diabetes (OR = 6.19, 95% CI = 

1.08 ‒ 47.76, P = 0.041) in multivariable analyses (Table 2).  

 By an analysis of area under the receiver operating characteristic curve 

the optimal cut-off value of the serum LGI3 level predicting 

intermediate-to-high SYNTAX score was 16.9 ng/mL (area under the curve = 

0.88; sensitivity = 0.90, specificity = 0.85, P <0.001) (Figure 2).  
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Figure 1. Association of LGI3 and the severity of CAD in humans. (A) 

SYNTAX score according to the quartiles based on serum LGI3 levels. (B) 

SYNTAX score according to serum LGI3 levels. SYNTAX =Synergy Between 

PCI With Taxus and Cardiac Surgery. 
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Table 2. Predictors of the intermediate-to-high SYNTAX score 

 Univariate analyses  Multivariate analyses 

 Odds ratio 95% CI P-value  Odds ratio 95% CI P-value 

Age per 1 year increase 0.97 0.89 ‒ 1.06 0.499     

Men 4.00 0.77 ‒ 20.82 1.000     

Diabetes 5.70 1.35 ‒ 24.16 0.018  6.19  1.08 ‒ 47.76 0.041 

Hypertension 4.00 0.77 ‒ 20.82 0.100     

Dyslipidemia 1.82 0.46 ‒ 7.20 0.391     

Creatinine per 1 mg/dL increase 1.48 0.92 ‒ 2.37 0.104     

hsCRP per 1 mg/dL increase 1.06 1.01 ‒ 1.11 0.052     

LGI3 per 1 ng/mL increase  1.23 1.08 ‒ 1.40 0.002  1.20 1.04 ‒ 1.37 0.012 

CI = confidence interval.  

A multivariable logistic regression analysis using clinical and laboratory variables with a P <0.1 in the univariate analyses was 

performed using the enter method for the prediction of the intermediate-to-high SYNTAX score (≥23). Each 1 ng/mL increases of 

the LGI3 level were related to the 1.20 times of the intermediate-to-high SYNTAX score.



14 

 
Figure 2. Receiver operating characteristic curve to determine the optimal 

value of LGI3 for the prediction of the intermediate-to-high SYNTAX 

score. By an analysis of area under the receiver operating characteristic curve, 

the optimal cut-off value of the serum LGI3 level predicting 

intermediate-to-high SYNTAX score was 16.9 ng/mL (area under the curve = 

0.88). With the cut-off value of the LGI3 level as 16.9 ng/mL, the sensitivity 

and specificity were 0.90 and 0.85, respectively, for the prediction of the 

intermediate-to-high SYNTAX score. 

 

C. Association of the LGI3 level and the severity of PAD 

The incidence of PAD was gradually increased according to quartiles of LGI3 

levels with 1/17 (5.9%), 1/17 (5.9%), 2/17 (11.8%), and 5/17 (29.4%), 

respectively (P = 0.039) (Figure 3A). The angiographic severity of PAD 

defined by the TASC II classification was significantly more severe according 
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to quartile of LGI3 levels (P = 0.036), indicating the higher level of LGI3 level 

was associated with the greater extent and severity of PAD (Figure 3B). 

 

Figure 3. Association of LGI3 and PAD in humans. (A) Incidence of PAD 

according to the quartiles based on the serum LGI3 levels. (B) Proportion of 

TASC II classification according to the quartiles based on the serum LGI3 

levels. PAD = peripheral artery disease, TASC = Trans-Atlantic Inter-Society 

Consensus. P-values were calculated from Chi-square tests. 
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2. Reduction of atherosclerosis in Lgi3 deficiency mice 

A. Basic phenotype of mice with deficiency of Lgi3  

To investigate the contribution of Lgi3 deletion on the formation of 

atherosclerotic plaque, both groups were fed a high fat diet for 16 weeks. As for 

Lgi3−/−ApoE−/− mice, firstly, basic phenotypes body weight as well as organ 

weight and lipid profiles, which are related with metabolic responses in 

atherogenesis, were compared.  

 Table 3 summarizes the data of body weight and organ weight 

between groups at 16 weeks. Spleen and liver weight were not different 

between the groups. However, there was a tendency of lower body weight in 

Lgi3−/−ApoE−/− mice than in the controls (35.34 ± 4.21 vs. 32.66 ± 3.82 gram, P 

= 0.154). More interestingly, Lgi3−/−ApoE−/− exhibited decreased inguinal white 

fat weight after being fed the high fat diet for 16 weeks (1.56 ± 0.48 vs. 1.10 ± 

0.48 gram, P = 0.049). These data indicate that Lgi3 deficiency resulted in a 

less susceptible phenotype during atherogenesis.  

 Plasma lipid profiles were compared between groups. The results are 

provided in Table 3. Liver function tests (alanine transaminase and aspartic acid 

transaminase) were not different between groups. Total cholesterol and 

triglyceride were not different between groups. However, low-density 

lipoprotein-cholesterol was significantly lower in Lgi3−/−ApoE−/− mice than 

ApoE−/− mice (177 ± 23 vs. 124 ± 42 mg/dL, P = 0.034). 
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Table 3. Comparisons of organ weight and plasma lipid profiles 

At 16 weeks ApoE−/− 

(n=10) 

ApoE−/−Lgi3−/− 

(n=10) 

P-value 

Body weight (gram)* 35.34 ± 4.21 32.66 ± 3.82 0.154 

Fat (gram)* 1.56 ± 0.48 1.10 ± 0.48 0.049 

Spleen (gram)* 0.10 ± 0.03 0.10 ± 0.02 0.934 

Liver (gram)* 1.84 ± 0.41 1.69 ± 0.43 0.427 

AST (IU/L) 247 ± 91 675 ± 842 0.291 

ALT (IU/L) 184 ± 46 373 ± 384 0.307 

Total cholesterol (mg/dL) 1642 ± 99 1442 ± 480 0.388 

Triglyceride (mg/dL) 130 ± 60 85 ± 70 0.295 

HDL-C (mg/dL) 24 ± 8 14 ± 10 0.083 

LDL-C (mg/dL) 177 ± 23 124 ± 42 0.034 

Glucose (mg/dL) 457 ± 29 384 ± 152 0.300 

*Body weight and organ weight were measured in 8 animals for each group. 

ALT = alanine transaminase; AST = aspartic acid transaminase; HDL-C = 

high-density lipoprotein-cholesterol; LDL-C = low-density 

lipoprotein-cholesterol. 

 

B. Deficiency of Lgi3 ameliorates the atherosclerotic plaque 

Plaque formation in the aorta was analyzed at 16 weeks. A representative case 

is presented in Figure 4A. The percentage of plaque in lesional aorta were 

significantly higher in ApoE−/− mice compared to Lgi3−/−ApoE−/− mice (18.1 ± 

7.4 vs. 11.6 ± 3.5%; P = 0.021) (Figure 4B).  
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Figure 4. Deficiency of Lgi3 ameliorates atherosclerotic plaque formation. 

(A) Representative case of atherosclerotic plaque at 16 weeks. (B) Comparison 

of percentages of plaque areas to total aorta area according to deletion of Lgi3. 

Fixed aortas were stained with oil red O and digitally photographed. The areas 

of total aorta and plaque were measured for the calculations of the percentages 

of the plaque areas to total aortic areas. 

 

When the percentage of plaque formation at aorta were separately analyzed 

according to the segment of aorta, (1) ascending aorta and arch, (2) descending 

thoracic aorta, and (3) abdominal aorta, the decreased plaque percentage was 

observed in all three segments (Figure 5). In particular, it was statistically 

significant in descending thoracic aorta (13.4 ± 5.9 vs 6.5 ± 2.6%; P = 0.004) 

(Figure 5B).
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Figure 5. Plaque quantification according to the aortic segments. (A) Ascending aorta and aortic arch. (B) Descending 

thoracic aorta. (C) Abdominal aorta. Fixed aortas were stained with oil red O and digitally photographed. The areas of each 

segmental aorta and plaque at aortic segment were measured for the calculations of the percentages of the plaque areas to aortic 

areas. 
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The plaque area in the aortic sinuses was significantly higher in in ApoE−/− mice 

compared to Lgi3−/−ApoE−/− mice (104 ± 17 vs 77 ± 15; P = 0.005) (Figure 6).  

 
Figure 6. The plaque quantification in the aortic sinuses. (A) Hematoxylin 

and eosin stating for the measurement of plaque area in the aortic sinuses. (B) 

Comparisons of plaque area. 

 

The plaque component was not different between groups (Figure 7). 

 

Figure 7. Plaque component quantification in the aortic sinuses. (A) 

Picrosirius red staining for collagen. (B) Hematoxylin and eosin stain for 

acellular, nuclear free area. 
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IV. DISCUSSION 

There are two principal findings of this study. First, the serum LGI3 level was 

positively associated with the severity of CAD as well as PAD in humans, and it 

was an independent predictor of intermediate-to-high SYNTAX score with an 

optimal cut-off value of 16.9 ng/mL. Second, Lgi3 double knockout mice had a 

tendency of less body weight and significantly less fat weight, and 

atherosclerotic plaque in aorta was attenuated in Lgi3−/−ApoE−/− mice compared 

to ApoE−/− mice after consumption of a high fat diet, indicating the involvement 

of Lgi3 in the pathogenesis of atherosclerosis in mice. 

 The serum LGI3 level was positively associated with the severity of 

CAD measured by the SYNTAX score in patients with angina who underwent 

coronary angiography. The SYNTAX score is a well-known scoring system to 

evaluate the severity of CAD. It also has the potential to grade coronary 

anatomy and to guide patient selection toward the optimal revascularization 

treatment in clinical practice.14-16 Furthermore, the severity of PAD was well 

correlated with serum LGI3 level. Therefore, LGI3 may be a useful diagnostic 

biomarker to predict the severity of atherosclerosis in CAD and PAD in humans. 

Additionally, the cut-off values of LGI3 may be useful to predict the severity of 

CAD in clinical practice particularly for the patients with angina. Because the 

serum LGI3 level was measured only for the patients who had angina in this 

study, further measurement of serum LGI3 values for subjects without angina is 

needed confirm the serum levels in the normal population.  
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 Even though further studies regarding the mechanisms or reasons for 

their associations between LGI3 levels and the severity of atherosclerosis of 

CAD and PAD in human are needed, decreased atherosclerosis in mice lacking 

Lgi3 was demonstrated this study. Thus, these data support a potential 

pathologic role of LGI3 in atherosclerosis. Prior experimental studies have 

established the following. First, Lgi3 was expressed in adipose tissue and 

upregulated in the adipose tissues of ob/ob mice and high fat diet-fed mice.9 

Second, Lgi3 was downregulated during adipocyte differentiation, and 

suppressed adipogenesis through its receptor, ADAM23.9 Third, Lgi3 

downregulates adiponectin, an anti-inflammatory adipokine.10 Finally, Lgi3 

increased the levels of pro-inflammatory proteins, including TNF-α in 

macrophages, with Lgi3 and TNF-α being upregulated mutually through a key 

inflammatory transcription factor, nuclear factor-κB.11  

 The collective data indicate that Lgi3 secreted in macrophages and 

pre-adipocytes from adipose tissue functions a role as pro-inflammatory 

adipokine acting on macrophages to exacerbate obesity. Obesity is considered a 

state of inflammation with increased adipose tissue and decreased adiponectin 

levels, which limits the inhibition of the inflammatory processes, perpetuating 

the inflammatory condition. Consequently, it can contribute to obesity induced 

metabolic complications, such as atherosclerosis.17-20 In this study, the findings 

that Lgi3 double knockout mice had a tendency of less body weight and 

significantly less fat weight support these explanations. Even though a previous 
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study showed that Lgi3 has a role in suppression of adipogenesis, the effect of 

Lgi3 on the suppression of adipogenesis may be less than the effect of Lgi3 on 

the exacerbation of obesity through pro-inflammatory actions such as insulin 

resistance. In addition, preadiocytes, which suppress the differentiation by Lgi3, 

may be considered as another major source of proinflammatory adipokines and a 

potential source of adipose tissue macrophages.21,22 

 

 

V. CONCLUSION 

The serum LGI3 level was positively associated with the severity of CAD as 

well as PAD in humans, and it was an independent predictor of the 

intermediate-to-high SYNTAX score. Atherosclerotic plaque in the aorta was 

attenuated in Lgi3−/−ApoE−/− mice compared to ApoE−/− mice after a16-week 

high fat diet. These data may suggest a potential pathologic role of LGI3 in 

atherosclerosis 
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ABSTRACT (IN KOREAN) 

 

사람에서 LGI3 와 관상동맥 및 말초동맥 중등도 및  

Lgi3 결손 마우스 모델에서 동맥경화 감소와의 연관성 

 

< 지도교수 장 양 수 > 

 

연세대학교 대학원 의학과 

 

홍    성    진 

 

Leucine-rich Glioma Inactivated 3 (LGI3) 는 최근 연구에서 비만과 

관련된 염증작용에 관계하는 아디포카인으로 알려져 있으나 

동맥경화증과 연관성에 대한 연구는 없었다. 따라서, 본 연구에서는 

사람에서 LGI3 와 동맥경화의 중증도의 관계 및 생쥐에서 Lgi3 결손 

효과를 알아보았다. 총 68명 흉통을 주소로 관상동맥 조영술을 

시행하는 환자를 분석하였으며, 관상동맥질환의 중등도는 SYNTAX 

점수 및 말초동맥의 중등도는 TASC II 분류로 평가하였으며, 

혈액에서 LGI3 를 정량화 하였다. LGI3 에 대해 환자를 4분위수로 

분류하였을 때, SYNTAX 점수가 LGI3 의 각 분위수 군에 따라 증가 

하였으며, 4분위 군에서 가장 높았고, LGI3 를 연속변수로 보았을 

때에도 양의 상관관계가 있었다 (R2 = 0.419, P <0.001). 또한, LGI3 는 

중등도에서 고도 SYNTAX 점수의 독립 인자였으며, LGI3 값 16.9 

ng/mL에서 중등도에서 고도 SYNTAX 점수를 잘 예측할 수 있었다. 
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관상동맥질환과 비슷하게 LGI3 는 말초동맥질환의 중등도와 연관을 

보였다 (P = 0.036). 생쥐에서 Lgi3 유전자 결손효과에 대한 

동맥경화증 영향을 알아보기 위해서 Lgi3-/-ApoE-/- 생쥐 및 ApoE-/- 

생쥐에 대해 고지방식이를 하였으며, 16주 째 대동맥에서 

동맥경화반을 정량화 하였다. Lgi3-/-ApoE-/- 생쥐에서 ApoE-/-에 

비해 대동맥에서의 동맥경화반이 의미 있게 감소하는 것을 

확인하였다. 결론적으로 Lgi3의 결손이 고지방식을 시행한 ApoE-/- 

생쥐에서 동맥경화반의 감소와 관계가 있었으며, 사람에서는 혈청 

LGI3 증가가 관상동맥질환의 중등도 뿐만 아니라 말초동맥질환의 

중등도와 양의 상관관계가 있어서, LGI3 가 동맥경화증 악화에 가능성 

있는 병인임을 시사한다. 
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