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ABSTRACT

Background: Osteoarthritis (OA) is a degenerative disease of the joints that commonly occurs in
the hands, waist, a. nd knees. One of the efforts to control OA is with acupuncture. This study aims
to analyze the effectiveness of the combination of acupuncture and turmeric herbs on reducing the
levels of total protein, albumin, and globulin in OA patients.

Subjects and Method: The Randomized Controlled Trial (RCT) study was conducted at Redy
Clinical Laboratory in August 2024. A total of 50 patients with OA were divided into two groups:
(1) Intervention group of combination of acupuncture and turmeric herbs (n= 25); and (2) The
control group was given acupuncture (n=25). The dependent variables are total protein, albumin,
and globulin. The independent variable was a combination of acupuncture and turmeric herbs. The
difference in the average increase in protein, albumin, and globulin levels in each group was
analyzed using the Independent test.

Results: The average protein level in the combination group of acupuncture therapy and turmeric
herbs (Mean= 8.40; SD= 0.27) was higher than the control group (Mean= 7.74; SD= 0.33), and this
result was statistically significant (p <0.001). The average albumin level in the combination group
of acupuncture therapy and turmeric herbs (Mean= 5.07; SD= 0.49) was higher than the control
group (Mean= 4.84; SD= 0.66), but this result was statistically insignificant (p= 0.156). The
average globulin levels in the combination group of acupuncture therapy and turmeric herbs
(Mean= 3.41; SD= 0.88) were higher than the control group (Mean= 3.17; SD= 0.65), but this
result was statistically insignificant (p = 0.280).

Conclusion: The combination of acupuncture therapy and turmeric herbs is effective in
increasing total protein, albumin, and globulin levels in OA patients.
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BACKGROUND skeletal disorders and the second leading

Osteoarthritis (OA) is a degenerative dise- cause of physical disability after ischemic
ase of the joints that commonly occurs in heart disease for people over 50 years of
the hands, waist, and knees. This disease is age. This disease causes a large loss of

the world’s leading cause of Musculo-
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working hours as well as high medical costs
(Dieppe, 2000).

Persistent OA can cause pain,
stiffness, swelling, and can lead to disability
(Forest, 2017). Characteristics that usually
appear in OA are damage to cartilage (joint
cartilage), cartilage itself is a hard tissue
that has a slippery nature that covers the
end of the hard bone in the joint. The
function of cartilage tissue is as a smoother
of inter-bone movements and as a shock
absorber when the joints are active or
mobile (Helmi, 2012). This is characterized
by degeneration of joint cartilage and the
formation of new bone (osteophytes) at the
periphery of the joint, which can cause OA
disorder to develop slowly, asymmetrically
and non-inflammatory. This condition can
result in the breakdown of the hyaline
articular cartilage biochemical in the
synovial joint of the knee, which results in
damage to the joint cartilage (Marlina,
2015).

There is no definite cause of osteo-
arthritis disease, but based on a number of
studies, the main risk factors in people with
OA are age, female gender, obesity, physical
activity, genetic factors, race, joint trauma,
and chondrocalcinosis. In addition, there
are several things that can aggravate OA,
such as lack of movement, diabetes and
pre-menopausal age groups (Soeryadi et al.,
2017). Strenuous activity, frequent squatt-
ing, kneeling, and long walks carrying
heavy weights can increase the incidence of
OA (Tanoto, 2018).

The prevalence of pelvic OA is 5.5%,
knee osteoarthritis is 7.1%, and hand osteo-
arthritis 4.3%. In Indonesia, the prevalence
of osteoarthritis reaches 5% at the age of
<40 years, 30% at the age of 40-60 years,
and 65% at the age of >61 years. According
to the World Health Organization (WHO)
in 2011, osteoarthritis patients in the world
reached 151 million and 24 million people
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in the Southeast Asian region. Meanwhile,
the National Centers for Health Statistics,
estimates that there are 15.8 million (12%)
adults between the age range of 25-74 years
old who have osteoarthritis complaints
(Rajvir et al., 2018).

The World Health Organization
(WHO) estimates that 400 per thousand of
the world's population over the age of 70
suffer from osteoarthritis and 800 per
thousand OA patients have mild to severe
mobility limitations that reduce their qua-
lity of life. Osteoarthritis is becoming one of
the deadliest diseases in developed
countries. The worldwide estimate is that
9.6% of men and 18.0% of women over the
age of 60 have symptoms of OA. 80% of
those with OA will have limitations in
movement, and 25% will not be able to
perform their daily living activities (Nelson,
2018).

Basic Health Research (Riskesdas)
data in 2013 as a result of interviews at the
age of 15 years, the average prevalence of
joint disease/rheumatism was 24.7%. East
Nusa Tenggara Province (NTT) is the
province with the highest prevalence of
osteoarthritis, which is around 33.1%, and
the province with the lowest prevalence is
Riau, which is around 9%, while in East
Java the prevalence rate is quite high which
is around 27% (Linder, 1958). More than
85% of osteoarthritis patients have their
activities disrupted, especially for squatt-
ing, climbing stairs, and walking. Squatting
and bending knee problems are crucial
matters for osteoarthritis patients in
Indonesia because many daily activities
depend on these activities, especially during
prayer and defecation (Hunter, 2008).

Based on studies in Central Java, the
prevalence of knee osteoarthritis reaches
15.5% in men and 12.7% in women (Widia-
nanta, 2009). For the city of Surakarta data
shows that the data of osteoarthritis in 2015
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was 3.6% with men 1.5% and women 2.1%.
Scientific studies using modern technology
on acupuncture in China began in the late
19508 when acupuncture was invented to
be able to successfully modify pain gene-
rated by surgical procedures. An interesting
finding is that needle manipulation at the
acupuncture point resulted in a slow
decrease in the skin pain threshold, reach-
ing its peak within 30 minutes, followed by
exponential decay after needle removal.

Pain management therapy in OA can
be performed with non-pharmacological
efforts. One of them is acupuncture as an
option for reducing or relieving pain
without side effects and reducing the use of
narcotics by 80%, although the adminis-
tration of acupuncture induction relatively
takes a long time (Brower, 2005). Acupunc-
ture therapy is believed to increase the
production of the hormone endorphin.
Some of them are regulating the production
of growth and sex hormones, controlling
pain and persistent pain, controlling
feelings of stress, and boosting the immune
system. Endorphins in the body can be
triggered through various activities, such as
deep breathing and relaxation, meditation,
and acupuncture therapy (Diana, 2013).

This study aims to analyze the effecti-
veness of the combination of acupuncture
and turmeric herbs on reducing the levels
of total protein, albumin, and globulin in
OA patients.

SUBJECTS METHOD

1. Study Design

The RCT research was conducted at the
Redy Clinical Laboratory, Surakarta in
August 2024.

2. Population and Sample

The population and sample in this study
were 50 OA patients divided into two
groups: (1) The intervention group of
combination of acupuncture and turmeric
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herbs (n= 25); and (2) The control group
that obtained acupuncture (n=25).

3. Study Variables

The dependent variables were the levels of
protein, albumin, and globulin. The inde-
pendent variable was the combination of
acupuncture therapy and turmeric herbs.

4. Operational Definition of Variables
Protein Level: protein content in the
blood. Proteins in the blood are made up of
two main types, namely albumin and globu-
lin. Normal blood protein levels in adults
are 6.0 to 8.3 grams per deciliter (g/dL) or
60 to 83 g/L. The normal range of albumin
in the blood is 3.4-5.4 g/dL The normal
range of globulin in the blood is 2.0-3.5
g/dL.

Acupuncture Therapy Point Ex-Le2
(Heding), Ex-Les (Xiyan), St-35
(Dubi), St-36 (Zusanli), Gb- 34
(Yanglinquan), Sp-10 (Xuehai):
Acupuncture therapy by inserting sterile
acupuncture needles at certain points or
areas on the body, namely Ex-Le2
(Heding), Ex-Les (Xiyan), St-35 (Dubi), St-
36 (Zusanli), Gb-34 (Yanglinquan), Sp-10
(Xuehat). Acupuncture therapy was carried
out for 15 minutes/session for 12 times with
a frequency of therapy was 2 times a week.
Turmeric Herbs (Curcuma Longa
Linn.): Consumption of Turmeric Herbs to
Increase Protein Levels in the Blood.
Combination of acupuncture therapy
and turmeric herbs: the administration
of therapy by inserting sterile acupuncture
needles at certain points or areas of the
body, namely Ex-Le2 (Heding), Ex-Les
(Xiyan), St-35 (Dubi), St-36 (Zusanli), Gb-
34 (Yanglinquan), Sp-10 (Xuehai) and also
the administration of turmeric herbs.

5. Study Instruments

The measuring tool in this study is ROM, or
Range of Motion. ROM is an examination
tool that evaluates the extent to which the
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joint can be moved around a fixed point or
on its own.

6. Data analysis

The difference in the average increase in
protein levels in the blood in the pre- and
post-groups was analyzed by the
independent test.

~7. Research Ethics

Ethics in this study, which is ethics
clearance, as well as informed consent that
are signed and kept confidential during the
study. Ethics clearance for this study was
obtained from the Health Research Ethics
Committee of Kusuma Husada University
Surakarta, No. 2362/UKH. L.0o2/EC/-
VIII/2024.

RESULTS

Table 1 shows that as many as 50 OA
patients, the majority are male as many as
26 patients (52.00%). A total of 50 OA
patients consisted of two groups, namely:
(1) Group of combination of acupuncture
therapy and turmeric herbs (n= 25); and
(2) Acupuncture therapy group (n= 25).

Table 2 shows that the average subject
was 48 years old. Before the intervention,
the majority of subjects had an average
total protein of 7.58 g/dL, albumin of 4.75
g/dL, and globulin of 3.18 g/dL. After the
intervention, the majority of subjects had
an average total protein of 8.01 g/dL,
albumin of 4.95 g/dL, and globulin of 3.29
g/dL.

Table 1. Characteristics of subjects based on gender

Characteristics Frequency (n) Percentage (%)
Gender

Male 26 52.00

Female 24 48.00
Intervention Group

Combination of acupuncture and turmeric herbs 50 50.00

Acupuncture 50 50.00
Table 2. Characteristics of continuous data subjects

Characteristic N Mean SD Min Max

Age (years) 50 42.52 6.67 37 63
Pre-protein (g/dL) 50 7.58 0.49 6.5 8.3
Pre-albumin (g/dL) 50 4.75 0.59 3.1 5.4
Pre globulin (g/dL) 50 3.18 0.79 1.1 5.2
Post protein (g/dL) 50 8.01 0.45 7.1 8.8
Post albumin (g/dL) 50 4.95 0.58 3.3 6.9
Post globulin (g/dL) 50 3.29 0.78 1.1 5.2

1. Bivariate Test

Table 3 shows that there was a difference in
mean levels of protein, albumin, and
globulin after intervention in the combina-
tion therapy group of acupuncture and
turmeric herbs and the control group.

Table 3 shows that there was a
difference in mean protein levels before
and after the intervention in the group of
combination of acupuncture therapy and
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turmeric herbs, and the control group.
Before the intervention, the average protein
levels were comparable between the group
of combination of acupuncture therapy and
turmeric herbs (Mean = 7.80; SD= 0.37)
and the control group (Mean= 7.37; SD=
0.50), and this result was statistically
significant (p= 0.001). After the inter-
vention, the average protein level was
higher in the group of combination of
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acupuncture therapy and turmeric herbs result was statistically significant (p
(Mean = 8.40; SD= 0.27) than the control <0.001).
group (Mean= 7.74; SD= 0.33), and this

Table 3. Differences in protein levels before and after the intervention in the
group of combination of acupuncture therapy and turmeric herbs, and the
control group

Group N Mean (g/dL) SD P
Pre Intervention
Acupuncture and Turmeric Herbs 50 7.80 0.37 0.001
Control 50 7.37 0.50
Post Intervention
Acupuncture and Turmeric Herbs 50 8.40 0.27 <0.001
Control 50 7.74 0.33

Table 4 shows that there was a and the control group (Mean= 4.68; SD=
difference in mean albumin levels before 0.59), however, this result was statistically
and after the intervention in the group of insignificant (p= 0.376). After the interven-
combination of acupuncture therapy and tion, the average albumin level was higher
turmeric herbs, and the control group. in the group of combination of acupuncture
Before the intervention, average albumin therapy and turmeric herbs (Mean= 5.07;
levels were comparable between the SD= 0.49) than the control group (Mean=
combination group of acupuncture therapy 4.84; SD= 0.66), however, this result was
and turmeric herbs (Mean = 4.82; SD 0.55) statistically insignificant (p= 0.156).

Table 4. Differences in albumin levels before and after the intervention in the
group of combination of acupuncture therapy and turmeric herbs, and the
control group

Group N Mean (g/dL) SD P
Pre Intervention
Acupuncture and Turmeric Herbs 50 4.82 0.55 0.376
Control 50 4.68 0.59
Post Intervention
Acupuncture and Turmeric Herbs 50 5.07 0.49 0.156
Control 50 4.84 0.66

Table 5 shows that there was a 0.68), however this result was statistically
difference in mean globulin levels before insignificant (p= 0.376). After the
and after the intervention in the group of intervention, the average globulin level was
combination of acupuncture therapy and higher in the group of combination of
turmeric herbs, and the control group. acupuncture therapy and turmeric herbs
Before the intervention, average globulin (Mean = 3.41; SD= 0.88) than the control
levels were comparable between the group group (Mean= 3.17; SD = 0.65), but this
of combination of acupuncture therapy and result was statistically insignificant (p =
turmeric herbs (Mean = 3.25; SD= 0.89) 0.280).

and the control group (Mean= 3.11; SD=

www.theijmed.com 158



Kusumawati et al./ Acupuncture and Turmeric Effects on Blood Proteins in Osteoarthritis

Table 5. Differences in globulin levels before and after the intervention in the
group of combination of acupuncture therapy and turmeric herbs, and the

control group

Group N Mean (g/dL) SD p
Pre Intervention
Acupuncture and Turmeric Herbs 50 3.25 0.89 0.536
Control 50 3.11 0.68
Post Intervention
Acupuncture and Turmeric Herbs 50 3.41 0.88 0.280
Control 50 3.17 0.65
DISCUSSION FDA (Sahebkar, 2014; Chandrasekaran et

This study showed that the combination of
acupuncture therapy and turmeric herbs
was effective in increasing protein,
albumin, and globulin levels in OA patients.
The intervention provided was acupuncture
therapy which was conducted by inserting
sterile acupuncture needles at certain
points or aeras on the body, namely Ex-Le2
(Heding), Ex-Les (Xiyan), St-35 (Dubi), St-
36 (Zusanli), Gb-34 (Yanglinquan), Sp-10
(Xuehat). Acupuncture therapy was
performed for 15 minutes/ session for 12
times with a frequency of therapy 2 times a
week. The study showed that the frequency
of therapy had a significant positive effect
on nutrient absorption in malnourished
patients (b= 45.83, p < 0.001), This
indicates that the more often acupuncture
therapy is performed, nutrient absorption
tends to increase (Agustina et al., 2023).

Another intervention given to OA
patients was the turmeric herb (Curcuma
Longa Linn.) to increase protein levels in
the blood. Modern pharmacological studies
show that the main component of Curcuma
longa L. is curcumin and turmeric volatile
oil. A meta-analysis study sourced from 29
RCT articles shows that curcumin may
improve symptoms and reduce inflamma-
tion in patients with arthritis (Zeng et al.,
2022).

Curcuma longa L. as the main and
most pharmacologically active ingredient,
"generally recognized as safe" by the U.S.
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al.,, 2013; Gupta et al., 2013). Current in
vitro and preclinical studies have shown the
potential of curcumin, Curcuma longa
Extract, and other multi-herbal prepara-
tions of Curcuma longa Extract to delay the
progression of OA and relieve OA-related
pain (Prasad et al., 2014; Peddada et al.,
2015; Bannuru et al., 2018).

A study in China examines the impact
of protein-rich nutrient supplementation
combined with resistance training on
muscle mass and physical activity in elderly
women with knee OA. The study shows that
such interventions increase muscle mass
and physical activity, which are important
in the management of OA (Liao et al,
2021).

A cohort study in Framingham
discovers that 6.8% of people aged 26 and
older have symptoms of OA on the hands
with an average of 3.8% males and 9.2%
females. NADW (North American Western
Dressage) estimates that 13 million people
in the United States aged 26 years and
older have symptoms of osteoarthritis in
the hand, an estimated 9.3 million (4.9%)
in the knee and 6.7% in the pelvis. Johnston
Country Osteoarthritis (JoCo osteoarthri-
tis) Project, a study of osteoarthritis in the
knees and pelvis, identified 43.3% of
patients complained of pain and stiffness in
the joints. This is due to thickening of the
joint capsule and changes in shape in
osteophytes (Murphy, 2012). The direct
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impact of the manifestation of knee OA can
affect the patient's daily life, such as social
interactions, mental function, as well as
sleep quality (Crawford, 2013).

The limitations of this study include:
(1) This study only observes the effect of
combination therapy on protein levels, but
does not elaborate the underlying mecha-
nism of action for the increase in protein
levels. Further studies are needed to
uncover the molecular mechanisms
involved; and (2) This study only analyzed
total proteins, albumin, and globulins.
However, there are many other types of
proteins that may be relevant in the process
of OA disease. A more comprehensive
analysis of protein profiles can provide a
more comprehensive picture; (3) Factors
such as acceptance to perform acupuncture,
gender, age, severity of OA, and so on have
not been taken into account. This study has
not examined these other determinants that
may affect the subjects' psychological state
and the behavior of the subjects who
receive the intervention.

This study with a Randomized
Controlled Trial (RCT) design concludes
that the combination of acupuncture
therapy and turmeric herbs is effective in
increasing protein, albumin, and globulin
levels in OA patients.
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