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It is not uncommon for thickened food products 
(hereinafter referred to as thickeners) to be used for 
dysphagia management. 
Mixing thickeners with medications may reduce 

their effectiveness. As an example, the absorption 
of voglibose (agent to decrease postprandial 
hyperglycemia in diabetes mellitus) is inhibited by 
the thickeners (polysaccharide xanthan gum), which 
affects their effectiveness1-3).

INTRODUCTION

The effects of thickeners on nutrient absorption 
remain unclear4). Therefore, we conducted basic 
research to examine the relationship between 
the form of feed and growth in rats.

OBJECTIVES

MATERIAL and METHODS

On days X+7(Fig.2*a), X+14 
(Fig.2*b), and X+21 (Fig.2*c), the 
growth rate of Group D was 
significantly lower than that of Group A. 
Furthermore, on day X+14 (Fig.2*b), 

the growth rate of Group C was 
significantly lower than that of Group A. 
Kidneys weight was significantly 

lower in Group D than in Group 
A(Fig.3). No significant difference was 
observed in the weight of the liver and 
epididymal fat. 
Biochemical tests revealed that TG 

and blood glucose level were 
significantly lower in Group A than in 
Groups C and D (Table 1). 

RESULTS

CONCLUSIONS
Our results showed that, compared with liquid feed, 

the feed containing a thickening agent may limit 
weight gain in body and kidney. Additionally, 
thickened feed lowers the TG and blood glucose 
level. Moreover, the blood glucose levels greatly 
reduced in rats ingesting feeds with higher 
concentrations of the thickeners. Xanthan gum, a 
thickener, has been reported to supress the 
elevation of blood glucose level and others. 
Therefore, thickeners may have some effect on 
sugar and l absorption. 
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a, b and c are 
comparisons with group A. 
p<0.05
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Fig.2 The growth rate in body weight(%)  
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Fig.3 The kidneys weight(g) for 
each group (day X+21)
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A (n=5) B (n=5) C (n=5) D (n=5)

TP (g/dL) 5.8 ±0.3 5.6 ±0.2 5.6 ±0.2 5.5 ±0.2

ALB (g/dL) 4.1 ±0.3 4.1 ±0.1 3.9 ±0.3 4.1 ±0.1

BUN (mg/dL) 13.1 ±2.0 13.0 ±2.9 14.2 ±2.1 12.0 ±1.5

ALT (IU/L) 95.2 ±23.4 86.8 ±23.5 111.8 ±53.2 83.3 ±15.3

T-CHO (mg/dL) 43.0 ±9.4 53.4 ±6.3 44.6 ±8.4 42.0 ±6.9

TG (mg/dL) 36.0 ±12.3 65.0 ±20.0 32.0* ±9.6 26.5* ±12.2

HDL-C (mg/dL) 16.0 ±5.1 20.0 ±3.2 17.0 ±2.4 16.5 ±3.0

GLU (mg/dL) 102 ±16.2 120 ±22.4 102 ±16.6 91* ±5.8

MATERIAL and METHODS
Four-week-old male Sprague Dawley rats were 

divided into four groups, each consisting of five rats. 
For three weeks, the rats received either liquid feed 

(manufactured by Company C) or thickened feed 
containing thickeners at concentrations of 0.5%, 1%, 
and 1.5% (Group A to D). The experimental grouping 
of the present study were illustrated in Figure 1. 
The feed was administered orally, with a daily intake 
of 100 kcal. The rats were allowed to drink ad libitum. 
This study was conducted after obtaining approval 
from the Institutional Animal Care and Use 
Committee of Tokyo Medical and Dental University 
(approval ID: A2019-270A). 
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ingestion of liquid and thickened feed 
was referred to as day X. The body 
weight of the rats was measured 
over time. Changes in growth during 
the rearing period were evaluated 
depending on growth rate (weight 
gain percentage). 
At the end of the experiment (day X

+24), the rats were dissected. The 
weight of the liver, kidneys, and 
epididymal fat was measured. 
Furthermore, biochemical blood tests 
were performed. 
The growth rate and the differences 

between the four groups were 
examined using statistical analysis. 
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Table 1 The results of biochemical tests (mean ± SD, *p<0.05) 

liquid feed

A
feed thickened 

at 0.5% 
concentration

B
feed thickened

at 1% 
concentration

C
feed thickened 

at 1.5%
concentration

D

Fig.1 The experimental grouping of the present study 
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