
4598

Abstract. – OBJECTIVE: Elderly uremia fre-
quently refers to the end stage of various chronic 
kidney diseases that threats the patients’ health 
seriously. Enteral nutrition can reduce complica-
tions, while the molecular mechanism is still un-
clear. Mitochondrial protein Bim plays an essen-
tial role in regulating inflammation, restraining 
oxidative stress, and maintaining the balance of 
the mitochondrial membrane potential and ener-
gy production. This study aims to investigate the 
effect of Bim on the early diagnosis and prog-
nosis of the elderly uremia with gastrointestinal 
nutrition combined with dialysis.

PATIENTS AND METHODS: Elderly patients 
with uremia in our hospital were selected and 
divided into parenteral nutrition group, enter-
al nutrition group, and regular treatment group. 
Healthy volunteers were chosen as the control 
group. Blood oxygen free radicals were tested 
by flow cytometry. Blood immune function pa-
rameter C-reactive protein and IL-6 levels were 
determined by Western blot. Bim expression in 
blood was evaluated by RT-PCR and Western 
blot. Correlation analysis was performed be-
tween Bim level and the prognosis of elderly pa-
tients with uremia who received gastrointestinal 
nutrition therapy. 

RESULTS: Blood oxygen free radical level was 
significantly higher in parenteral nutrition group 
and regular treatment group compared with en-
teral nutrition group (p< 0.05). C-reactive protein 
and IL-6 contents were significantly reduced in 
parenteral nutrition group and regular treatment 
group compared to those in enteral nutrition 
group (p< 0.05). The expression of Bim at both 
mRNA and protein levels was declined in elderly 
patients with uremia after enteral nutrition com-
bined with dialysis therapy to the normal level. 
The level of Bim was positively correlated with 
the severity of elderly uremia. 

CONCLUSIONS: Bim is positively correlated 
with the severity of elderly uremia, which can be 
set as a potential specific biomarker, along with 
reactive oxygen radicals, CRP, IL-6, for the prog-
nosis of elderly uremia. 
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Introduction

Elderly uremia signifies the end stage of va-
rious chronic kidney diseases (CKD). As one of 
the difficult diseases in the urinary system, it is 
featured with high incidence and mortality1. The 
theraphy of uremia includes medical treatment, 
organ transplantation, and dialysis2,3. The abo-
ve-mentioned therapies have played an important 
key role, but still present several shortcomings 
and deficiencies4,5. For instance, traditional medi-
cal treatment works slowly; the donors for elderly 
uremia are scarce, which is incapable to satisfy 
the actual demand6. Therefore, dialysis represents 
one of the commonly used methods for the tre-
atment of uremia. However, blood dialysis is li-
mited by malnutrition, immune suppression, and 
toxic oxygen ions, which seriously affects the 
quality of life and interferes prognosis of elderly 
patients with uremia7,8.

In recent years, enteral nutrition is often used 
in uremia patients receiving dialysis and exhibi-
ts significant curative effect9. Enteral nutrition 
mainly exerts function by providing the neces-
sary nutrients through the intestinal tract. More 
importantly, enteral nutrition diminishes the side 
effects caused by dialysis, and it thus reduces 
the complications and mortality10. The early dia-
gnostic molecular biomarkers of elderly uremia 
mainly include renal function index, intestinal 
function index, and inflammatory factors, etc. 
However, all of these molecular biomarkers exhi-
bit unsatisfactory specificity and low detection ac-
curacy11,12. Thus, ideal molecular biomarkers are 
urgently needed for elderly patients with uremia 
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received gastrointestinal nutrition combined with 
dialysis in clinical practice13. Bim is a BH3-only 
subfamily protein belonging to the Bcl-2 family. 
Bim serves as the key factor to induce apoptosis, 
such as in neurons and keratinocytes8,10. Bim in-
duces cell apoptosis caused by oxidative stress, 
while cell apoptosis is inhibited in Bim knockout 
cells12,14,15. Mitochondrial protein Bim contribu-
tes to regulating inflammation, restraining oxi-
dative stress, and maintaining the balance of the 
mitochondrial membrane potential and energy 
production14. The role of Bim in elderly uremia 
remains to be further discussed, for there is no 
clear evidence on the relationship between Bim 
and elderly uremia who received gastrointestinal 
nutrition with dialysis15. In this study, we detected 
Bim expression in elderly patients with uremia 
and analyzed the correlation between Bim level 
and the prognosis of elderly uremia.

Patients and Methods

Experimental Cases
According to the inclusion and exclusion crite-

ria16,17, a total of 312 elderly patients with uremia 
received gastrointestinal nutrition combined with 
dialysis therapy between Feb 2014 and Feb 2016 
were enrolled in the Second Affiliated Hospital of 
Kunming Medical University, including 138 cases 
of elderly patients with uremia received gastroin-
testinal nutrition combined with dialysis therapy 
and 174 cases of elderly patients with uremia re-
ceived severe gastrointestinal nutrition combined 
with dialysis therapy. Another 138 cases were se-
lected as control. Blood sample before and after 
gastrointestinal nutrition therapy combined with 
dialysis was collected. This study was approved 
by the Ethics Committee of the Second Affiliated 
Hospital of Kunming Medical University. All pa-
tients enrolled in this study signed the informed 
consents after a detailed explanation.

Elderly patients with uremia in our hospital were 
selected and divided into parenteral nutrition group, 
enteral nutrition group, and regular treatment group. 
The regular treatment group received dialysis treat-
ment at 2-4 times per week. The parenteral nutrition 
group received parenteral nutrition therapy except 
for dialysis. The enteral nutrition group received en-
teral nutrition therapy except for dialysis. The mean 
age was 54.4 ± 17.5 (15-83) years old in 312 cases 
of elderly uremia, while it was 59.2 ± 18.3 (20-84) 
years old in the control. No statistical difference was 
observed between two groups.

Blood Sample Collection
The blood was extracted and centrifuged. The 

precipitated blood cells were resuspended in 3.8% so-
dium citrate solution for the following experiments.

Reverse Transcription-Polymerase Chain 
Reaction (RT-PCR)

Total RNA was extracted using TRIzol18 (In-
vitrogen, Carlsbad, CA, USA) and used for RT-
PCR (TaKaRa, Otsu, Shiga, Japan). The pri-
mer sequences were as follows: Bim, forward, 
5’-GATAGCCTCTCTTACTACC-3’; reverse, 
5’-ACTGAGGGGCTCTGGTCTGCG-3’. Actin, 
forward, 5’-AAGAGGCTCACCCTGTCG-3’; re-
verse, 5’-TCAACGTTGTTGTCCATGGACG3’. 

Agarose Gel Detection
Agarose gel electrophoresis was applied to de-

tect the product of RT-PCR according to the ma-
nual19. E-gel imager system was used to analyze 
the gel (Bio-rad, Hercules, CA, USA). 

Flow Cytometry
Reactive oxygen species-specific dye DCF 

(Beyotime, Beijing, China) was used to test re-
active oxygen species level in the blood20. The 
blood suspension was treated by DCF at 0.001 
mM for 30 min. The exciting light wavelength 
and absorption light wavelength were 488 nm and 
625 nm, respectively.

Western Blot
Proteins were resolved on sodium dodecyl sul-

fate-polyacrylamide gel electrophoresis (SDS-
PAGE). Western blot was performed starting with 
60 V electrophoresis for 30 min, followed by 120 
V electrophoresis for 120 min. After electropho-
resis, proteins were transferred to polyvinylidene 
difluoride (PVDF) membrane under 300 mA for 
30 min. The membrane was then blocked with 
5% defatted milk powder for 60 min at room tem-
perature. Mouse anti-human CRP, IL-6, Bim, and 
β-actin antibody (all diluted at 1:1000, Santa Cruz 
Biotechnology, Santa Cruz, CA, USA) were added 
for 4°C room temperature incubation overnight. 
The membrane was then washed with phosphate 
buffered-solution and Tween 20 (PBST) for 30 
min, followed with incubation with secondary 
antibody for 60 min (1:5000, Santa Cruz Bio-
technology, Santa Cruz, CA, USA). After washed 
three times with PBS-T, chemiluminescence de-
tection reagent was used to develop and fix. Gel 
image system was used to analyze the band den-
sity (Bio-Rad, Hercules, CA, USA)21.
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Statistical Analysis
All the data analysis was performed on SPSS 

22.0 software (IBM Corp., IBM SPSS Statistics 
for Windows, Armonk, NY, USA)22. The data was 
analyzed by normal distribution and presented as 
mean ± standard deviation. The t-test was used for 
the intergroup comparison. Continuous data from 
multiple groups were analyzed by using one-way 
ANOVA, with the Tukey’s post-hoc test. p<0.05 
was considered as statistical significant.

Results

Reactive Oxygen Radicals Detection
As shown in Figure 1, flow cytometry detection 

indicated that blood oxygen free radical level was 
significantly higher in parenteral nutrition group and 
regular treatment group compared with that in enteral 
nutrition group (p< 0.05). No statistical difference of 
blood oxygen free radical level was observed betwe-
en parenteral nutrition group and control group.

Immune Function Index Detection
Western blot data revealed that C-reactive protein 

and IL-6 contents were significantly lower in paren-
teral nutrition group and regular treatment group 
than that in enteral nutrition group (Figure 2).

Bim Protein Detection
Also, our result demonstrated that Bim protein 

level was markedly declined in elderly patients 
with uremia after enteral nutrition combined with 
dialysis therapy, compared to the normal level. 
However, no evident difference was found betwe-
en parenteral nutrition group and regular treat-
ment group (Figure 3).

Bim mRNA Expression Detection
Similarly, RT-PCR result indicated that Bim 

mRNA level was also significantly reduced in pa-
tients from enteral nutrition group (p< 0.05).

Correlation Analysis of Bim and Elderly 
Patients With Uremia Received 
Gastrointestinal Nutrition 
Combined With Dialysis

As shown in Figure 5, Bim was positively cor-
related with the severity of elderly uremia. Enteral 
nutrition can improve the prognosis by reducing 
oxygen free radical, improving immune state, and 
downregulating Bim level.

Figure 1. Reactive oxygen radical detection in blood from 
elderly uremia. *p< 0.05, compared with regulator treatment 
group.

Figure 2. C-reactive protein and IL-6 detection in blood 
from elderly uremia by Western blotting

Figure 3. Bim protein detection in blood from elderly ure-
mia by Western blotting.
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Discussion

Effective diagnosis and treatment of gastrointe-
stinal nutrition combined with dialysis in elderly 
uremia are extremely important23,24. However, the 
efficacy of molecular biomarkers for the clinical ap-
plication of gastrointestinal nutrition combined with 
dialysis in elderly uremia remains unsatifactory25. 
Elderly uremia treated by gastrointestinal nutrition 
combined with dialysis forms a chronic inflamma-
tory process induced by infection. CRP and IL-6 
cause immunologic derangement and become one 
of the major reasons for the complications of elderly 
uremia received gastrointestinal nutrition combined 
with dialysis26,27. At present, the molecular markers 
for diagnosis of complications in elderly uremia are 
still in the process of basic research.

Bim upregulation can significantly decrease 
the mitochondrial membrane potential28. Un-
der physiological and pathological conditions, 

Bim directly or indirectly modulates mitochon-
drial membrane potential, and also significantly 
increases the mitochondrial calcium overload, 
elevates the level of active oxygen free radicals, 
and promotes cell apoptosis. Of note, our study 
showed that the expression of Bim at both mRNA 
and protein levels was declined in elderly patien-
ts with uremia after enteral nutrition combined 
with dialysis therapy to the normal level. Also, 
enteral nutrition apparently decreased blood oxy-
gen free radical level, but markedly elevated the 
expressions of CRP and IL-6, indicating Bim, as 
well as oxygen free radical level, CRP and IL-6 
were affected by enteral nutrition treatment in 
elderly patients with uremia after enteral nutri-
tion combined with dialysis therapy. Moreover, 
Bim was positively correlated with the severity 
of elderly uremia, suggesting that Bim can ser-
ve as the indicator for the prognosis26-28. Howe-
ver, the role of Bim in the diagnosis of elderly 
uremia needs further evaluation within a large 
amount of samples in practice. Uremia combined 
malnutrition may exhibit immunodeficiency and 
dialysis-related chronic complications, seriously 
influences the quality of life and prognosis of 
elderly patients with uremia. Notably, our result 
showed critical role of enteral nutrition in the im-
provement of elderly uremia, which was in agre-
ement with previous finding of its contribution 
in maintenance and support of intestinal mucosal 
barrier, promoting intestinal peristalsis, impro-
ving tissue perfusion and nutritional intake, and 
significantly reducing infectious complications 
and the fatality rate29, although the practical ef-
ficacy as well as the clinical application requires 
in-depth investigation.

 

Conclusions

We demostrated that serum Bim was positively 
correlated with the severity of elderly uremia, 
which can be set as a potential specific biomarker, 
along with reactive oxygen radicals, CRP, IL-6, 
for the prognosis of elderly uremia. 
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Figure 4. Bim mRNA detection in blood from elderly ure-
mia.

Figure 5. Correlation analysis of Bim and elderly patients 
with uremia received gastrointestinal nutrition combined 
with dialysis.
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