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ABSTRACT

Context: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by the involvement of multisystemic and diverse autoantibodies
in target cell components. One clinical manifestation of SLE is lupus nephritis. Acupuncture is one therapeutic method based on the philosophy of self-
healing potential, the ability of the body to heal itself.

Aims: To measure the therapeutic effects of acupuncture points of Mingmen (GV4) and Zusanli (ST36) along with methylprednisolone in mice with lupus
nephritis model by comparing cortisol levels.

Methods: This study was an experimental study on mice (Mus musculus) modeled with lupus nephritis using post-test only on a control group design. The
subjects were assigned into four groups, each with seven mice, consisting of the control group (CN), the negative control group administered with pristane
(C(-)), the first test group treated with both pristane and methylprednisolone (P1), and second test group administered with pristane and acupuncture in
Mingmen and Zusanli points. The significance level was determined to be less than 0.05.

Results: Astatistically significant difference occurred between groupsin this investigation, as demonstrated by a one-way ANOVA test (F=11.710, p=0.000).
A Tukey post hoc test showed that the mice treated with pristane (C(-)) displayed higher cortisol than the other groups: P1 group (p=0.000), P2 group
(p=0.025), and the control group (CN group) (p=0.000). However, no significant difference was displayed in the control group (CN) with P1 (p=0.888), the
control group (CN) with P2 (0.112), and between the P1 and P2 groups (p=0.374).

Conclusion: Significantly, there was a difference between the group of mice given pristane (C(-)) and the one treated with pristane and methylprednisolone
(P1), and the pristane and acupuncture (P2) group, with the control group (CN). Acupuncture had an equal effect on cortisol levels with
methylprednisolone in mice models of lupus nephritis.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is an
autoimmune disease that involves multisystemic
and diverse autoantibodies in target cell
components (Pons-Estel et al., 2017). These cell
components include antibodies against DNA and
proteins, leading to the formation of immune
complex deposits, which cause an inflammatory
response and may cause kidney failure (Jaryal,
2017; Rachmawati, 2018). The prevalence of SLE
varies in each country. A systematic study in Asia
Pacific found SLE's incidence is 0.9-3.1 per 100,000
population/year. The crude prevalence is 4.3-45.3
per 100,000 population. Lupus Foundation of
America estimated that around 1.5 million cases
occurred in America, and at least five million cases
occurred worldwide. The exact number of people
with lupus in Indonesia is not yet known. Based

on a survey in the community conducted by
Handono et al. (2013) in Malang, the prevalence
rate of SLE was 0.5% of the total population
(Pusdatin, 2017).

Meanwhile, the overall prognosis of SLE has
improved significantly since the mid-20th century.
However, the mortality and morbidity rates of SLE
are still increasing even though treatment has been
developed (Rees et al., 2017). Several reasons cause
this phenomenon; one of the reasons is because of
the late complications of SLE in the form of lupus
nephritis. Studies from tertiary referral centers
have reported that up to nine times the risk of
death is caused by lupus nephritis (Reppe Moe et
al., 2019). Moreover, lupus nephritis is one of the
most serious manifestations of SLE, usually
appearing within five years of diagnosis. Lupus
nephritis symptoms are generally associated with
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hypertension, proteinuria, and kidney failure.
Lupus nephritis is found in 90% of SLE patients,
with abnormalities always found in the kidney
biopsy of every patient suffering from SLE, even
though no abnormalities were found in the
urinalysis. Lupus nephritis therapy aims to
optimize kidney function and/or hinder the
progression of kidney damage. One of the
complementary therapies that can be done to
optimize kidney function or restrain the
progression of kidney damage in lupus nephritis
is acupuncture therapy (Greco et al., 2013).

Acupuncture is a treatment method developed for
thousands of years, and it has a philosophy based on
"self-healing potential" (the body's ability to heal itself
naturally). Acupuncture normally balances the body's
homeostatic forces (Kiswojo, 2007). Based on this, this
investigation intended to measure the therapeutic effect
of Mingmen point acupuncture (GV4) and Zusanli
(ST36) along with methylprednisolone to cortisol levels
in mice with lupus nephritis model.

Acupuncture and methylprednisolone on cortisol levels in mice model of lupus nephritis

intraperitoneal pristane and 05 mg/kg BW
methylprednisolone mice (P1), and, lastly, the treatment
group 2 which was tended with 0.5 mL intraperitoneal
pristane along with acupuncture at both Ming men
(GV4) and Zusanli (5T36) (P2) points. The acupuncture
was performed three times per week for a month.

RESULTS AND DISCUSSION

METHODOLOGY

This study is a post-test with a control group design
only and mouse subjects (Mus musculus) as the models
of lupus nephritis as experimental animals. The
researchers treated predefined samples, which were
model animals in the laboratory. These subjects were
then divided into groups and compared between the
control and treatment groups (Murti, 2010).

The study was conducted at the Biomedical
Laboratory and Pathology Laboratory, Faculty of
Medicine, Sebelas Maret University, Surakarta, Central
Java, from October 2021 to January 2022. The study
population was a Balb/C mouse with the inclusion
criteria as follows: male Balb/C mice, 6-8 weeks old,
weighing 20-30 grams, healthy without disease (eating
adequately, in healthy shape, no hair loss), and eating a
standard diet. The exclusion criteria were mice with
physical abnormalities or defects and mice that died
during the study.

This study implemented Federer's formula to count
sample size, and the result was found to be n = 6. A
total of 28 subjects were grouped randomly into 4
categories evenly, each with a different intervention.
The control group was not given any treatment (CN),
the negative control group was only treated with
intraperitoneal 0.5 mL pristane (C(-)), the treatment
group 1 was administered with both 05 mL
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Normality test

Shapiro-Wilk test was utilized to examine the data
normality because the data was less than 50 in this
study. The normally distributed data could be
conclusively obtained when the significance value is
greater than > 0.05 by each variable (Dahlan, 2014).

Table 1. Normality test of Shapiro-Wilk.

Mice group Sig.

CN 0.210

c() 0.598

P1 0.681

P2 0.846
ANOVA test

A parametric test could be carried out because the
normality test showed normal data distribution, and the
One-Way ANOVA test was utilized. The results
declared a significant value of 0.000, which was less than
0.05, therefore, as a conclusion, a difference occurred
significantly between acupuncture and cortisol level in
mice with lupus nephritis model (Dahlan, 2014).

Table 2. ANOVA test.

Mice group Mean square Sig.

Between groups 44316801.000 0.000

Within groups 3784422.119

Post-hoc Tukey test

Tukey's test was a multiple comparison test that was
applied to determine which groups were significantly
different from experimental groups (Lee and Lee, 2018).
This test displayed a significant difference between
(C(-)) and P1 (p=0.000) and P2 (p=0.025) and the control
group (CN) (p=0.000). While the comparison results
showed between CN with P1 (p=0.888), CN with P2
(p=0.112), and P1 with P2 (p=0.374), no significant
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difference was displayed in which they were similar to
the control group.

Table 3. Post-Hoc Tukey Test.

Group | Group I1 Sig.
CN C(-) 0.000
P1 0.888
P2 0.112
c() CN 0.000
P1 0.000
P2 0.025
P1 CN 0.888
C(-) 0.000
P2 0.374
P2 CN 0.112
C(-) 0.025
P1 0.374

Effects of corticosteroids on lupus nephritis

This study presented a significant difference in the
multivariate analysis between 1) the negative control
group (C(-)) and the corticosteroid group (P1) and 2) the
acupuncture group (P2) and the control group.

Autoimmune responses contribute majorly to the
pathogenesis of lupus nephritis. Around 60% of patients
with lupus erythematosus will develop lupus nephritis.
Corticosteroids  generally work through two
mechanisms: genomic and non-genomic. In genomic
mechanisms, glucocorticoids act as lipophilic molecules,
cross the cell membranes, and bind to the multiprotein
chaperone complex, immunophilin, which acts as
chaperone, and intracellular cytoplasmic glucocorticoid
receptors (cGR). This binding process leads to further
cleavage of these proteins, after which GC-cGR complex
translocates into the nucleus and binds to DNA binding
sites known as glucocorticoid response factors. As a
result, transcription of genes encoding pro-
inflammatory cytokines (e.g., interleukin-6, interleukin-
8, TNF-a) is inhibited, and this process is referred to
substitution; and transcription of anti-inflammatory
genes (e.g., interleukin-10, IxB, Annedin Al) is
increased, a process known as transactivation. On the
other hand, the non-genomic mechanism is activated
when a very high dose of glucocorticoid, such as a
pulsed dose of methylprednisolone, is administered to
the patient. This activation begins with a 100 mg dose of
prednisone and reaches a maximum of 250 to 500 mg.
Unlike the effects mediated by genomic mechanisms,
non-genomic mechanisms are thought to have fewer
side effects due to their short duration of use (Mejia-
Vilet and Ayoub, 2021).
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The relationship of Zusanli point to cortisol levels

This investigation revealed a statistically significant
difference between acupuncture and cortisol levels in
lupus nephritis model mice. Although no similar studies
have tested a similar hypothesis, this study
demonstrated the mechanisms underlying the effect,
which are already discussed by several other studies. A
systematic review by In-Seon, Soyeon, and Ji-Yeun
investigated the mechanisms of the effects of
acupuncture on visceral pain in humans and animals
along the cerebral digestive axis and found that its
effects in increasing beta-endorphin secretion and
decreasing adrenaline levels of epinephrine, cortisol,
and PGE2 may be related. In this study, Zusanli point
(ST36) was the most frequently used point in his 27
systematic reviews out of his 46 studies (Setiyono et al.,
2015). Another study by Kotani et al. (2001) reported
that manual acupuncture after abdominal surgery
reduced elevated adrenaline and cortisol levels. The
mechanism underlying the effects of acupuncture is
based on its modulating action on acute visceral pain via
the hypothalamic-pituitary-adrenal axis.

The relationship of Mingmen point to cortisol levels

A study by Zhao et al. (2022) conducted a wheat
moxibustion intervention on rat subjects at several
acupuncture points, one of which was the Mingmen
point. The intervention lowered cortisol levels. The
underlying mechanism is protein regulation and mRNA
expression of mineralocorticoid and glucocorticoid
receptors in the hippocampus.

Study limitations

The limitation of this study included its feature as a
preclinical, experimental study with the subject of mice
with a lupus nephritis model. Therefore, the
continuation of this study to the next phase is needed to
understand the safety and efficacy of the intervention.
Furthermore, the application of a post-test only with a
control group design in this study also accounted for a
limitation; therefore, comparing the effect of
interventions on each subgroup clearly was a challenge
(Mejia-Vilet and Ayoub, 2021).

Study strengths

This study was the first study to specifically examine
the effect of acupuncture on the Mingmen (GV4) and
Zusanli (ST36) points on cortisol levels using the
comparison of interventions with methylprednisolone
as a conventional therapy for lupus nephritis.
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CONCLUSION

Significant differences were found between the mice
treated only with pristane (C(-)) and the one
administered with pristane and methylprednisolone
(P1) and between the one with pristane and
acupuncture (P2) and the control group (CN).
Acupuncture had an equal effect on cortisol levels with
methylprednisolone in the mouse model of lupus
nephritis.
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