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Abstract: Objective: This study investigated and analyzed the effect of Thymopentin on immune function and inflam-
matory levels in end-stage renal disease (ESRD) patients who were undergoing maintenance hemodialysis. Methods:
A total of 112 patients with ESRD on regular hemodialysi from May 2018 to October 2019 were chosen and classi-
fied into an observation group and a control group by a convenience sampling method, with 56 cases in each group.
The control-group was treated with conventional therapy, and the observation-group was treated with thymic penta-
peptide based on the conventional treatment. The two groups’ improvements in inflammation level, immunological
functioning and living quality before and after treatment were compared. Results: IL-6, IL-8, TNF-t, and hs-CRP
levels in the observation group after treatment were (5.52+1.46) ng/L, (18.76+2.83) ng/L, (3.27+1.08) pmol/L and
(24.12+2.96) mg/L respectively, which were lower than (6.68+1.51) ng/L, (24.12+2.96) ng/L, (5.13+1.15) pmol/L
and (6.46+1.19) mg/L in the control group (t=4.133, 9.795, 8.828, 6.198; P<0.05). After treatment, SOD level in
the observation-group was (115.52+9.46) u/mL, which was higher than that of (104.68+9.21) u/mL in the control
group (t=6.144, P<0.05); and MDA in the observation-group was (4.06+0.83) u/mL, which was lower than that of
(5.2240.96) u/mL in the control group (t=6.840, P<0.05). In addition, CD3"* (68.25+12.54)%, CD4* (49.17+6.23)%,
and CD4*/CD8* (1.95+0.37) in the observation group during post-intervention were higher than of the counter-
parts (62.61+10.23)%, (45.21+£5.89)% (1.71+0.32) in the control group (t=2.608, 3.457, 4.807; P<0.05); while
CD8" in the observation group (20.14+5.25)% was lower than that in the control group (25.01+5.47)% (t=3.671;
P<0.05). The SF-36 score in the observation group after treatment was (73.43+5.59) points, which was superior to
the score (66.06+5.22) in the control group (t=7.211, P<0.05). Conclusion: Thymopentin can greatly improve the
micro-inflammatory state of ESRD patients with maintenance hemodialysis, thereby improving the patient’s immune
function and living quality.
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Introduction

Maintenance hemodialysis (MHD) is a com-
monly used replacement therapy of renal func-
tion for patients with end-stage renal disease
(ESRD). The treatment method, along with the
increasing iteration of hemodialysis technolo-
gy, can greatly extend the survival time of
patients. However, due to the long course of
disease, patient have been affected by urotoxic
substances for a long time, and the thymic tis-
sue is atrophied and the secretion of hormones
is reduced, resulting in the failure of differentia-
tion and maturation of pre-T lymphocytes pro-

duced by the bone marrow. In addition, due to
the repeated stimulation by various microor-
ganisms and endotoxins in long-term treat-
ment, the patient’s body presents with a persis-
tent and low-level inflammatory state, resulting
in a significant decrease in immune function of
the patients [1-3]. As a clinical immunomodu-
lator, Thymopentin has an antigen similar to
Mycobacterium tuberculosis, and has better
immunological activity than thymosin, which
plays a favorable role in regulating cellular
immune function [4, 5]. Therefore, this study
applied thymic pentapeptide to ESRD mainte-
nance hemodialysis patients and explored the
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Table 1. The comparison of general information between the two groups

between the two sets of

of patients subjects was statistical-
o Observation Control group » . ly comparable (P>0.05),
group (n=56) (n=56) X see Table 1.

Gender (number of cases) Both groups were given
Male 34 29 0.961 0.327 maintenance hemodial-
Female 22 27 ysis by the German Fre-

Primary disease (cases) senius 4008B hemodi-
Chronic glomerulonephritis 21 25 2.094 0.553 alysis machine and bi-
Chronic interstitial nephritis 13 8 Cztarbonate dialysate. The
Diabetic nephropathy 10 8 dialysate memzbrane gr—
Others 19 15 ea was 1.5 m?, the dia-

lysate flow was 0.5 L/

Age (years, X+s) 44.08+5.52 42.58+4.82 1.532 0.129 min, and the blood flow

Duration of hemodialysis (m, X+s) 15.17+6.20 15.49+6.32 0.271 0.787 was between 0.2-0.28

curative effect on immune function and inflam-
matory factors.

Materials and methods
General materials

This study was review and approved by the
Medical Ethics Association of our hospital. A
total of 112 patients who underwent regular
hemodialysis from May 2018 to October 2019
were enrolled as the study subjects. The sub-
jects included 63 males and 49 females, with
an average age of 43.25+5.17 years old and
dialysis duration of 15.33+6.26 months.

The inclusive criteria were as follows: (1) The
patients met the criteria of maintenance hemo-
dialysis; (2) The duration of continuous dialysis
treatment was >3 months; (3) The patients
were informed of the study content and signed
an agreement to participate in the research
and voluntarily signed the informed consent.

The exclusion criteria included: (1) Patients
undergoing peritoneal dialysis or renal trans-
plantation with care that was converted to
hemodialysis; (2) Patients with cardiovascular
disease, severe infection or malignant tumors;
(3) Patients with cognitive impairment or poor
compliance.

Methods

The convenience sampling method was adopt-
ed to divide the experimental subjects into an
observation-group and a control group, with
each group of 56 cases. The comparison of the
age, dialysis time and primary disease type
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L/min. The period of the
dialysis was 4 h/time, 3
times/week. Enoxaparin sodium was used
in dialysis (Manufacturer: Shenzhen Tiandao
Pharmaceutical Co., LTD., Medicine Approval
Number: H20056849) to maintain open car-
diopulmonary bypass. The control group was
given integrated treatments of hypotension,
water and salt restriction and anemia correc-
tion. The observation group received intrave-
nous drip of 1 mg thymopentin (Manufacturer:
Beijing Shuanglu Pharmaceutical, Medicine
Approval Number: H20058462) and 250 mg
0.9% sodium chloride once a day based on
care given to the control-group. Both groups
received the remedy for 12 weeks conti-
nuously.

Indexes observation

(1) Measurement of inflammatory factors:
including IL-6, IL-8, TNF-«, hs-CRP. Methods: A
total of 5 ml of fasting venous blood before and
after treatment was collected and placed in
EDTA anticoagulant vacuum tubes. The blood
was centrifuged for 10 to 15 min with a cen-
trifugal filter to separate the serum. IL-6, IL-8,
TNF-a« were detected by radioimmunoassay
and corresponding test kits, and hs-CRP was
detected by Sandwich-ELISA with test kits.

(2) Measurement of oxidative stress indexes:
including superoxide dismutase (SOD) and ma-
londialdehyde (MDA). Methods: The activity
of SOD was determined by xanthine oxidase.
MDA was determined by the thiobarbituric acid
method.

(3) Measurement of immune function indica-
tors: including CD3*, CD4*, CD8*, and CD4*/

Am J Transl Res 2022;14(1):414-420



Effect of thymopentin on hemodialysis patients

Table 2. Comparison of serum inflammatory factors before and after treatment

IL-6 (ng/L) IL-8 (ng/L)
Group Number Before After t P Before After t P
of cases
treatment treatment treatment treatment
Observation group 56 8.41+1.53 5.52+1.46 10.226 0.000 35.22+3.14 18.76+2.83 29.139 0.000
Control group 56 8.45+1.49 6.68+1.51 6.244 0.000 34.39+3.01 24.12+2.96 18.205 0.000
t 0.140 4133 1.428 9.795
P 0.889 0.000 0.156 0.000
TNF-a (pmol/L) hs-CRP (mg/L)
Group Number Before After t P Before After t P
of cases
treatment treatment treatment treatment
Observation group 56 745+1.51  3.27+1.08 16.849 0.000 8.46+1.27 5.14+1.06 15.019 0.000
Control group 56 7.36+1.57 5.13+1.15 8575 0.000 8.21+1.23 6.46+1.19 7.652 0.000
t 0.309 8.828 1.058 6.198
P 0.758 0.000 0.292 0.000
Table 3. Comparison of oxidative stress before and after treatment (X +s)
SOD (u/mL) MDA (nmol/ml)
Group Number Before After t P Before After t P
of cases
treatment treatment treatment  treatment
Observation group 56 85.21+8.26 115.52+9.46 18.061 0.000 6.22+1.14 4.06+0.83 11.463 0.000
Control group 56 84.35+8.13 104.68+9.21 12.384 0.000 6.39+1.21 5.22+0.96 5.669 0.000
t 0.555 6.144 0.765 6.840
P 0.580 0.000 0.446 0.000

CD8*. Methods: the serum was used to de-
tect the CD3*, CD4* and CD8* levels by flow
cytometry.

(4) Measurement of living quality: SF-36 scale
was employed to evaluate patients’ living qual-
ity. The scale covers 8 dimensions and 36
questions, and a 5-level scoring method was
used for scoring. A higher score represented
superior living quality of patients.

Data statistics

Data analysis was conducted by SPSS 21.0.
Enumeration data were represented by (n, %)
and verified by x% and measurement data we-
re expressed as (X+s) and verified by t-test.
P<0.05 was set as the value that denoted sta-
tistical significance.

Results

Comparison of serum inflammatory factors
between the two groups before and after treat-
ment

Before treatment, the comparison of serum

inflammatory factor levels between the two
groups of patients was statistically insignifi-
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cant (P>0.05). The levels of IL-6, IL-8, TNF-q,
and hs-CRP in the two groups of patients
decreased after treatment, and the levels in
the observation group were lower than those in
the control group (P<0.05), as shown in Table
2.

Comparison of oxidative stress before and af-
ter treatment

Before treatment, the comparison of serum
SOD and MDA levels in the two groups of
patients was insignificant (P>0.05). In post-
treatment, the SOD levels in both groups
increased, while the MDA level decreased. In
addition, the serum SOD level in the observa-
tion group was higher than that in the control
group, while the MDA level was lower than that
in control group (P<0.05). See Table 3.

Comparison of immune function pre and post
treatment

The difference in the levels of CD3*, CD4*, CD8*
and CD4*/CDS8* in the two groups in prior to
treatment were insignificant (P>0.05). In post-
treatment, the levels of CD3*, CD4*, and CD4*/
CD8" in both groups increased, while CD8*
decreased. In addition, CD3*, CD4* and CD4*/

Am J Transl Res 2022;14(1):414-420
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Table 4. Comparison of immune function between the two groups before and after treatment

(X8, %)

CD3*

Number

Grou
P of cases

Before After
treatment treatment

CcDh4*

P Before After t P
treatment treatment

Observation group 56 47.35+9.42 58.25+12.54

5.201 0.000 40.15+5.46 49.17+6.23 8.148 0.000

Control group 56 47.03+9.55 52.61+10.23 2.984 0.004 40.38+5.57 45.21+5.89 4.459 0.000
t 0.179 2.608 0.221 3.457
P 0.859 0.010 0.826 0.001
cD8* CD4*/CD8*
Group Number Bef Af P Bef Af t P
of cases erore ter erore ter
treatment treatment treatment treatment

Observation group 56 28.03+5.16  20.14+5.25

Control group 56 28.17+5.38  25.01+5.47
t 0.141 4.807
P 0.889 0.000

8.021 0.000 1.43+0.28
3.082 0.003 1.40+0.25

1.95+0.37 8.386 0.000
1.71+0.32 5.743 0.000
0.598 3.671
0.551 0.000

Table 5. Comparison of SF-36 scores between the two groups before and after treatment

SF-36 scores
Group Number of cases t P
Before treatment After treatment
Observation group 56 55.97+4.26 73.43+5.59 18.591 0.000
Control group 56 56.54+4.48 66.061£5.22 10.357 0.000
t 0.690 7.211
P 0.492 0.000
100 ) ferent (P>0.05). In post-treatment, the SF-36
Hm QObservation group . .
&0 i Control scores increased in both groups, and the score
g « B Control group in the observation-group was higher than that
g 60- in the control-group (P<0.05) (Table 5 and
bt Figure 1).
2 40 g )
] Discussion
20
0- T T An epidemiological survey showed that in the
& & treatment of renal replacement, 89.5% of pa-
éﬁrsv@ &r&‘o tients received hemodialysis and 10.5% re-
a°‘° & ceived peritoneal dialysis [6]. In recent years,
* ¥ the survival rate of hemodialysis patients has

Figure 1. Comparison of SF-36 scores between the
two groups before and after treatment. Note: Com-
pared with before treatment, *P<0.05; Compared
with control group, #P<0.05.

CD8" in the observation group were higher than
those in the control group, and CD8* was lower
than that in the control group (P<0.05). As
shown in Table 4.

Comparison of SF-36 scores pre and post
treatment

The comparison of SF-36 scores in the two
groups before treatment was insignificantly dif-
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been significantly improved with the progres-
sive development of hemodialysis techniques
and the maturity of dialysis materials. However,
due to the long treatment cycle, the patient’s
body is susceptible to repeated stimulation
by various microorganisms, endotoxins, etc.,
which results in a persistent, low-level inflam-
matory state. The continuous micro-inflamma-
tory response can stimulate the immune sys-
tem, leading to a remarkable decline of immune
function in the body [7-9]. Therefore, it is of the
key importance to reduce the micro-inflamma-
tory response and improve the nutritional sta-
tus of the body to promote the patient’s disease
prognosis.

Am J Transl Res 2022;14(1):414-420
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Thymopentin is a polypeptide substance ex-
tracted from the thymus, which has the func-
tion of immune stimulation. Thymopentin can
selectively induce transformation of cellular
Thy-1-, increase the level of intracellular cAMP,
and thus induce a series of intracellular reac-
tions [10, 11]. Clinical studies have shown that
Thymopentin can promote the proliferation of
T lymphocytes, inhibit allergic reactions to a
certain extent, and ultimately plays a part in
enhancing the ability to resist viruses and bac-
teria in the body [12]. Studies have also shown
that Thymopentin can reduce phosphorylated
proteins in monocytes in the peripheral blood,
inhibit the activation of it, thereby reducing the
release of pro-inflammatory factors and inhibit-
ing an acute phase response induced by ESRD
[13]. The results show that IL-6, IL-8, TNF- and
hs-CRP in the observation-group after treat-
ment were less than those before treatment
and also those the post-intervention in the con-
trol-group (P<0.05), indicating that Thymopen-
tin can notably reduce the inflammatory res-
ponse in the body.

The activity of antioxidants in the plasma of
patients with ESRD undergoing maintenance
hemodialysis decreases significantly. When the
generation of free radicals and the metabolic
balance of the body are not in balance, damage
of target tissues will occur, the level of unsatu-
rated fatty acids will be reduced, and a large
amount of lipid peroxides will be produced,
which results in a state of oxidative stress [14,
15]. SOD is a major antioxidant enzyme in the
body, it can inhibit the accumulation of lipid
peroxides, prevent damage to the body caused
by oxygen free radicals, thereby protecting tis-
sue cells [16]. MDA is a marker of oxidative
stress and a synthetic product of lipid peroxi-
dation. MDA will aggravate damage of cellular
membranes and is an indirect indicator used to
assess the degree of tissue and cellular dam-
age [17]. The post-intervention SOD level in the
observation-group was higher than that in the
control-group, while the MDA level was lower
than in the control group (P<0.05), indicating
that Thymopentin can remarkably improve the
state of oxidative stress in the body.

Studies have confirmed [18, 19] that most pa-
tients with ESRD undergoing maintenance he-
modialysis have weakened immune function. It
is suspected that the long-term effects of uro-
toxic substances in ESRD patients results in
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thymus tissue atrophy and decreased secre-
tion of related hormones; moreover, the pre-T
lymphocytes in the bone marrow cannot differ-
entiate and mature, resulting in a decrease in
the stimulation and transformation of inhibitory
T lymphocytes and monocytes, thus promoting
cell differentiation. The CD3* and CD4* lym-
phocytes decrease and CD8* lymphocytes in-
crease, which results in the reduction of im-
mune function in the body. According to the
test results, CD3*, CD4*, and CD4*/CD8" in the
observation-group post-intervention were high-
er than in the control group; while the observa-
tion group had lower levels of CD8" than the
control group, indicating that Thymopentin sig-
nificantly improved the cellular immune func-
tion of patients with ESRD undergoing mainte-
nance hemodialysis, thus improving the thera-
peutic effect. In addition, patients with ESRD
undergoing maintenance hemodialysis are of-
ten accompanied by uremic symptoms such as
vomiting and edema, which lead to a lack of
L-carnitine in their body and adverse reactions
such as spasms and arrhythmia, affecting their
living quality [20, 21]. The results of this study
indicated that SF-36 scores in the observation-
group after treatment were higher than that in
control group, indicating that Thymopentin can
improve the living quality of patients with ESRD
undergoing maintenance hemodialysis.

In summary, Thymopentin can remarkably im-
prove the micro-inflammation status in patients
with ESRD undergoing maintenance hemodialy-
sis, and improve their immune function and liv-
ing quality. However, there were certain limita-
tions that existed in this study. The included
research subjects were all from the same hos-
pital, which lacks a level of representativeness;
and the intervention duration only lasted 12
weeks, which may cause some deviation in the
long term results. Therefore researchers may
need to increase the source of subjects in fur-
ther research.
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