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A human glucagon receptor (GCGR) antagonizing antibody, REMD-477, is in 

clinical development for T1DM and T2DM treatment. The therapeutic indication of 

the antibody in obesity was tested using R477a, an REMD-477 analog (7.5 mg/kg, 

SC, weekly), in both Treatment and Preventive settings in the high fat diet (HFD)-

induced obesity (DIO) in male mice, with Vehicle (VC), Pair-Feeding (PF) and 

Normal Diet (ND) as controls (N=10/Group). 

HFD for 20 wk in VC mice resulted in DIO (38% greater gain in body weight, BW, 

vs. ND), hyperglycemia (12.7±1.5 mM), hyperinsulinemia (1,737±837 pM) and 

impaired oral glucose tolerance test (OGTT). In a DIO Treatment setting, R477a 

given from week 8 HFD for 12 wk, reduced daily caloric intake (10.9%) and BW 

(9.2%), restored euglycemia (7.2±0.5 mM), and normalized OGTT (all P<0.01). 

Hyperinsulinemia was corrected (508±238; 260±172 pM), by 8 or 12 wk 

Treatment, respectively. R477a induced an 11x increment in serum GLP-1, 

contributing to reduced food intake. PF marginally improved hyperglycemia 

(11.0±1.1 mM), but had no effect on BW, insulin, or OGTT. In a Preventive setting, 

R477a, started and given concurrently with HFD for 20 weeks, prevented DIO 

(34% lower BW), hyperglycemia (6.1±0.5 mM), and hyperinsulinemia (61±37 

pmol/L) (All P<0.01, or P<0.05, vs VC). Liver triglyceride content was reduced 

(21.4±14.5 vs. 131.6±46.5 mg/g, P<0.01 vs. VC) in the Preventive setting. In both 

Treatment and Prevention settings, R477a did not affect AST, ALT, Alkaline 

Phosphatase and γ-GT enzyme activities, indicating no liver toxicity.  

In conclusion, R477a, as a Treatment, corrected hyperglycemia, hyperinsulinemia, 

normalized OGTT, and reduced weight gain in the established DIO mice.  R477a, 

as a Preventive measure, prevented DIO, and maintained normal insulin, glucose 

and OGTT, in the HFD-fed mice. Our study highlights robust effect of REMD-477 

in correcting and preventing hyperinsulinemia, a key contributing factor for human 

obesity. 

 

Glucagon is known to stimulate hepatic glucose production, a role that is 

physiologically essential for sustaining the vital organs, and pathologically 

associated with hyperglycemia in all forms of diabetes. Previous research has also 

suggested that glucagon is directly responsible for diet-induced hyperinsulinemia 

[2,5], which is closely associated with development of obesity and T2DM. There is 

clear evidence that hyperinsulinemia could not occur in the GCGR-/- mice [5].   

The current study demonstrates that glucagon plays a crucial role in promoting 

diet-induced hyperinsulinemia, obesity and diabetes, and that blockade of the 

GCGR using REMD2.59, a fully human GCGR antibody, can effectively correct or 

prevent the metabolic consequences.  REMD2.59, when used as a Treatment after 

establishing diet induced obesity, corrected hyperglycemia, hyperinsulinemia, 

normalized OGTT, reduced weight gain, and even improved the hepatic steatosis, 

in the DIO mice.  On the other hand, REMD2.59, when used as a Preventive 

measure given concurrently with the initiation of high fat diet, prevented DIO, and 

maintained normal insulin, glucose and OGTT, in the HFD-fed mice. Our study 

highlights the robust effects of REMD-477, a fully human glucagon receptor 

antibody, in correcting and preventing hyperglycemia, hyperinsulinemia and 

obesity in an animal model of DIO.  
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Table 1.  Groups and Treatments 

Glucagon plays an important role in the pathogenesis of diabetes and obesity. 

Hyperglucagonemia contributes to hyperinsulinemia and hyperglycemia, and is 

present in every form of diabetes [1,2]. It has been shown that under high-fat 

diet conditions, GCGR K/O mice did not develop obesity, hyperinsulinemia or 

diabetes, whereas the wild type mice did [2]. Further, GCGR K/O is known to 

prevent streptozotocin-induced, insulin-deficient, type 1 diabetes in mice [3]. 

REMD Biotherapeutics Inc., has developed a fully human, glucagon receptor 

(GCGR) antibody, REMD-477, that effectively blocks GCGR and reverses 

diabetic state in various animal models of diabetes as demonstrated by a 

collaborative study by REMD and University of Texas Southwestern Medical 

Center [4]. REMD-477 is currently under clinical development for T1DM and 

T2DM treatment. 

 

The current study examines our hypothesis that R477a (aka: REMD2.59), an 

REMD-477 analog (7.5 mg/kg, SC, weekly), may effectively correct and/or 

prevent hyperglycemia, hyperinsulinemia, obesity and fatty liver in the high fat 

diet-induced DIO mice.   

Male C57BL/6 mice (age 6-8 weeks) were fed a high fat diet (HFD) for 20 wk 

(wk 1-20), and developed diet-induced obesity (DIO) during wk 9-20.  

R477a (aka: REMD2.59), an analogue of the fully human GCGR antagonizing 

antibody REMD-477 (7.5 mg/kg, SC, weekly) was given to the DIO mice as a 

Treatment (REMD2.59 group) during wk 9-20, along with Vehicle (VC) and 

Pair-Fed (PF) control groups (Table 1 below).  One group of mice was put on 

the HFD and R477a concurrently from wk 1 thru 20, as a Preventive treatment 

(Prevention) to examine the effect of REMD2.59 in preventing DIO. Another 

group of mice, given regular rat chow and Placebo injections, served as 

Normal Controls (Normal Diet, or ND).  

Body weights, energy consumption, blood glucose, hormones, biochemistry, 

and liver and pancreas histology were determined and compared.  

Group  
(N/Group) 

Diet 
(Week 1-20) 

Weekly SC Injections 
(REMD2.59, or Placebo) 

Treatment Period 

Vehicle Control  
(N=10) 

HFD Placebo Week 9-20 

REMD2.59, Treatment 
(N=10) 

HFD 
REMD2.59 
(7.5 mg/kg) 

Week 9-20 

Pair Fed Control (N=10) HFD Placebo Week 9-20 

Normal Diet Control 
(N=10) 

Normal Chow Placebo Week 9-20 

REMD2.59, Preventive  
(N=8) 

HFD 
REMD2.59 
(7.5 mg/kg) 

Week 1-20 

Fig 1. HFD for 20 wk in Vehicle (VC) mice 

resulted in DIO (38% greater BW gain vs. ND). 

REMD2.59 given from wk-8 for 12 wk reduced 

BW gain by 9.2% vs. VC, while PF had minimal 

effect on BW. 

Fig 2. Daily food consumption was reduced by 

10% by REMD2.59 as a treatment, and by PF, in 

comparison to the VC.  Preventive REMD2.59 

rendered food consumption is comparable to that 

of Normal Diet ,PF and the REMD2.59 

Treatment groups.  

Fig 3. Fasting hyperglycemia, as established in DIO 

(Vehicle), was  normalized by REMD2.59 as a 

treatment or a Prevention, comparable to Normal Diet 

group, whereas PF only marginally attenuated 

hyperglycemia.  

Fig 4. DIO in the Vehicle mice resulted in a poor 

response to the oral glucose tolerance test (OGTT).  

OGTT is markedly improved by REMD2.59 as a 

treatment or a Prevention, comparable to Normal 

Diet group. PF had no effect on OGTT.  

Fig 5. Marked hyperinsulinemia was induced by DIO 

(Vehicle vs. Normal), peaking at Day 113 (wk 16). 

REMD2.59 as a treatment or Prevention corrected or 

prevented hyperinsulinemia, whereas PF did no affect 

insulin levels.  

Fig 6. REMD2.59 as a treatment, but not as a 

Prevention, induced an 11 fold increase in circulating 

GLP-1 levels, compared to all other groups in DIO or 

Normal Diet groups.  

Fig 7.  In the immunohistochemical staining, islet 

insulin area was reduced by 53% with REMD2.59 

Treatment, and by 72% with the Prevention (both 

P<0.01).  In contrast, glucagon area increased with 

REMD2.59 Treatment (10x) and Prevention (8.6x, both 

P<0.01).  These changes corresponded to changes in 

insulin and glucagon levels in circulation. 

Fig 8.  Liver triglyceride content in the VC diabetic 

mice was 1.8 fold that of the Normal mice (P<0.01). 

Liver TG was reduced by 23% (P=NS) with 

REMD2.59 Treatment, and reduced by 84% with 

REMD2.59 Prevention.  

Fig 9. Marked macrovesicular and microvesicular steatosis is evident in liver sections 

from the DIO Vehicle control (VC) mice, in comparison to the Normal Diet control mice.  

Hepatic steatosis was moderately improved by REMD2.59 treatment, and totally 

prevented by REMD2.59 Prevention treatment.  Pair-feeding also slightly improved, but 

did not eliminate hepatic steatosis.  


