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ABSTRACT
Objective: Knee osteoarthritis is a common disabling chronic disease globally. Many pharmacological agents have been used efficiently in treatment
of knee osteoarthritis. This study aims to evaluate metformin and serratiopeptidase together in treatment and stop of osteoarthritis progression by
different mechanisms.
Methods: Present study was a randomized clinical trial study conducted in Al-Kindi teaching hospital through the period from 1st January to 30th of
May, 2017 on two groups of 80 osteoarthritis patients (group I; treated with metformin 850 mg oral tablets) and (group II; treated with metformin
850 mg oral tablets and serratiopeptidase 20 mg oral tablets). Parameters of two groups were compared with those of 40 normal healthy controls.
Results: Patients in group II showed a highly significant reduction in pain scores post-treatment (p<0.001). Tumor necrosis factor alpha (TNF-α),
interleukin 1 beta (IL-1ß) and interleukin 8 (IL-8) levels were significantly lowered among patients in group II treatment (p<0.001). Lower
inflammatory parameters levels were observed among healthy controls and the parameters levels of group II patients were lower than those of
group I patients.
Conclusion: Metformin and serratiopeptidase regimen was efficient and safe in the treatment of knee osteoarthritis.
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INTRODUCTION
Knee osteoarthritis (OA) is a common disabling chronic disease
globally [1]. OA is a disorder of synovial joints cased characterized
pathologically by damaging of articular cartilage, increased load,
thickening of the capsule, subchondral bone changes and
osteophytosis [2]. The obesity is a major epidemic all over the world
and it is greatly linked to OA [3] and its effect on OA is multi-factorial
[4]. The obesity is responsible on initiating the mechanical effects
which lead to knee joint damage by high load, muscular weakness
and biomechanical changes [5], in addition to the effect of metabolic
factors [6] like lipids and humoral mediators [7]. The symptoms of
knee OA are commonly pain, stiffness, tenderness and swelling [8].
Management
The goal of knee OA management is the eliminating of pain,
movement maintenance, stopping joint cartilage destruction and
enhancing the quality of life [8]. The management is based on three
ways; non-pharmacological, pharmacological and surgical. Nonpharmacological ways involved commonly lifestyle changes like
weight reduction, physical activity and programmed dieting [9].
Reduction of weight loss was proved to improve both pain and
movement in obese patients with knee OA [10]. Many
pharmacological agents were used efficiently in treatment of knee
OA like systemic non-steroidal anti-inflammatory drugs (NSAIDs)
[11], topical creams [12], glucosamine [13], diacerein [14], plateleterich-plasma [15], metformin [16] and serratiopeptidase [17].
Metformin
The Metformin (biguanide) is the widely used treatment of type II
diabetes mellitus. Among diabetics, metformin alters glucose
production and may have an effect on insulin production. It also had
an effect in weight loss [18]. In addition to anti-diabetic treatment
effect, metformin is shown to relieve the pain and inflammation
intensity of OA with no reported side effects that make it as a
treatment choice in patients with knee OA and serve as a potential

drug for inflammation-related disorders [19]. Anti-inflammatory
mechanism of metformin unknown till now, however, many
researchers documented that Metformin had an effect in lowering
inflammatory markers levels and oxidative stress [20].
Serratiopeptidase
Serratiopeptidase which is also known as serralysin/serratiaprotease/serrapeptase is a proteolytic enzyme has antiinflammatory benefits [21]. Drugs involved this enzyme are
regarded as modern medicines due to their selectivity and efficiency
[22]. These enzymes are proteins including the tremendous catalytic
capacity and offer robust implications in modern healthcare [23].
Nowadays, serratiopeptidase enzymes are highly used in Japan and
Europe as the anti-inﬂammatory and pain treatment of choice [24].
In Iraq, the prevalence of overweight and obesity was increased in last
two decades leading to steadily increase of knee OA cases especially
among elderly age population causing disabled function, poor life quality
and a big burden on health system [25]. Many pharmaceutical
prescriptions for knee OA treatment were established with no obvious
efficiency and numerous adverse effects. For that, our study aimed to
evaluate metformin and serratiopeptidase together in treatment and
stop of OA progression by different mechanisms.
MATERIALS AND METHODS
Study design and settings
This study is a randomized clinical trial study conducted in Al-Kindi
teaching hospital through the period from 1st January to 30th of May,
2017. The patients with knee osteoarthritis presented to
consultancy clinic of Al-Kindi teaching hospital were the study
population. Inclusion criteria were adulthood, overweight and
obesity and knee osteoarthritis. Exclusion criteria were pregnancy,
bleeding and coagulation disorders, systemic diseases like
hypertension and diabetes mellitus and current treatment of knee
osteoarthritis with other drug regimens.
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Study participants
A total of 80 patients with knee OA were selected non-randomly and
were randomized digitally into two groups (group I; treated with
metformin 850 mg oral tablets) and (group II; treated with
metformin 850 mg oral tablets and serratiopeptidase 20 mg oral
tablets). The patients with knee OA were diagnosed clinically and
radiological by Rheumatologist in Al-Kindi teaching hospital. A
group of 40 healthy controls was selected from relatives of patients.
The weight and height of each all study participants (n=120) was
measured using a calibrated scale to calculate the body mass index
(BMI) before selection in the study. All the study participants were
matched for BMI.
Ethical considerations
A written informed consent was taken from each study participant and
the research work team was responsible for the treatment of knee OA
patients and any complications of the drug regimens according to
Helsinki Declaration. The patients were advised to stop the drug and
call the researchers if there is any sign of bleeding or bruising.

After taking patients parameters, the two drug regimens were
prescribed by rheumatologists for two study groups and the patients
were followed up after 12 w. In the second visit, the BMI and pain
scores were recorded in the questionnaire of each patient and the
investigations of anti-inflammatory parameters for three groups of
study participants were done in the laboratory of the hospital. The
outcome of drugs was assessed by measuring pain scores, BMI and
level of inflammatory markers of knee joint OA patients and then
compare it with the healthy group. The adverse effects for both
study groups through a period of 12 w were recorded.
Statistical analysis
All the data were entered analyzed by using a statistical package of
social sciences software program. The results were categorized in
contingency table. Paired t-test was used to compare between two
means before and after treatment. One way ANOVA analysis was
used to compare between means of three study groups while fishers
exact test was used to compare between categorical variables of
adverse effects. Level of significance was set as ≤0.05.
RESULTS

Clinical trial
After labelling of selected OA patients, pain scores (1-10) were taken
from patients and recorded in a prepared questionnaire for each
study participants. A sample of 5 ml blood was taken from each
study participants in the laboratory of the hospital to measure the
inflammatory markers (serum levels of IL-1ß, IL-8, TNF-α, resistin
and adiponectin).

Demographic characteristics
This study included 80 knee OA patients, 42.5% of patients in group
I were in age group ≥60 y while 47.5% of patients in group II were in
age group ≥60 y. Female OA patients in two studied groups were
more than females. No significant differences were observed
between study groups patients regarding age and gender (table 1).

Table 1: Distribution of demographic characteristics of obese knee OA patients treated with two regimens
Variable

Age

Gender

<40 y
40-49 y
50-59 y
≥60 y
Male
Female

Knee OA patients
Group I
No. (%)
4 (10.0)
10 (25.0)
9 (22.5)
17 (42.5)
12 (30.0)
28 (70.0)

Group II
No. (%)
4 (10.0)
11 (27.5)
6 (15.0)
19 (47.5)
11 (27.5)
29 (72.5)

P
0.8* NS

0.6** NS

Total number of patients (n) =80, No. =40 patients, NS=Not significant, * Fishers exact test, ** Chi-square test.
The BMI of OA patients in both study groups were slightly decreased
post treatment but with no significant difference (p=7, p=0.1). OA
patients in group I (treated with metformin) showed no significant
changes in pain scores post-treatment (p0.07), while patients in
group II (treated with metformin and serratiopeptidase) showed a
highly significant reduction in pain scores post-treatment (p<0.001).
Regarding inflammatory parameters, TNF-α was significantly

lowered among OA patients in both study groups post-treatment
(p<0.001). There was a highly significant lowering in serum levels of
IL-1ß and IL-8 post-treatment (p<0.001), on another hand, no
significant changes were observed post-treatment for IL-1ß and IL-8
levels among patients of group I. There were no significant changes
in serum levels of resistin and adiponcetin post-treatment for OA
patients of both study groups (table 2).

Table 2: Distribution of parameters for two treated knee OA patients groups' pre and post-treatment
Parameters

Group I

Group II

BMI
Pain scores
IL-1ß (pg/ml)
IL-8 (pg/ml)
TNF-α (pg/ml)
Resistin (µg/ml)
Adiponectin (µg/ml)
BMI
Pain scores
IL-1ß (pg/ml)
IL-8 (pg/ml)
TNF-α (pg/ml)
Resistin (µg/ml)
Adiponectin (µg/ml)

Treatment outcome
Pre
mean±SD
34.6±5.1
7.9±2.1
425.2±22.1
370±25.4
65.9±1.5
0.018±0.009
31.3±4.2
33.7±5.8
8.0±2
427±20.3
368.1±30.3
70.3±1.7
0.024±0.001
30.4±5

Post
mean±SD
34.2±4.6
6.9±2.8
419.8±20.9
366.7±28.5
60.3±0.7
0.016±0.007
29.8±4.5
32.1±4.2
4.5±2.5
412.6±17.5
228.2±21.4
58.4±0.7
0.022±0.009
29.4±4.9

P*
0.7 NS
0.07 NS
0.2 NS
0.5 NS
<0.001 S
0.2 NS
0.1 NS
0.1 NS 0.06**
<0.001 S
0.001 S
<0.001 S
<0.001 S
0.3 NS
0.3 NS

Total number of patients (n) =80, NS=Not significant, S= Significant, *Paired t-test, SD=Standard deviation, BMI=Body mass index, IL-1ß=
Interleukin-1 Beta, IL-8=Interleukin-8, TNF-α=Tumor necrosis factor-alpha.
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After comparing inflammatory parameters of OA patients of both
study groups with that of healthy controls, there were highly
significant differences in serum levels of IL-1ß, IL-8, TNF-α and
adiponectin between study groups and healthy controls (p<0.001),

lower levels were observed among healthy controls and the
parameters levels of group II patients were lower than those of group I
patients. No significant differences were observed between study
groups and healthy controls regarding resistin level (p=0.2) (table 3).

Table 3: Distribution of inflammatory parameters according to study groups and healthy controls
Parameters
IL-1ß (pg/ml)
IL-8 (pg/ml)
TNF-α (pg/ml)
Resistin (µg/ml)
Adiponectin (µg/ml)

Group I
mean±SD
419.8±20.9
366.7±28.5
60.3±0.7
0.016±0.007
29.8±4.5

Group II
mean±SD
412.6±17.5
228.2±21.4
58.4±0.7
0.022±0.009
29.4±4.9

Healthy
mean±SD
3.2±0.8
33.8±12.4
38.5±2.9
0.021±0.001
17.3

P*
<0.001 S
<0.001 S
<0.001 S
0.2 NS
<0.001 S

Total number of study participants (n) =80, NS=Not significant, S= Significant, *One-way ANNOVA analysis, SD=Standard deviation, IL-1ß=
Interleukin-1 Beta, IL-8=Interleukin-8, TNF-α=Tumor necrosis factor-alpha.

As shown in table 4, no significant differences were observed between
two study groups regarding the adverse effects 3 mo post-treatment.
The main side effects of group I regimen were nausea and vomiting

(10%), headache (5%), dizziness (5%), diarrhea (2.5%) and weakness
(2.5%). The main side effects reported after use of group II regimen
were nausea and vomiting (2.5%) and dizziness (2.5%).

Table 4: Distribution of adverse effects for two treated knee OA patients groups' post-treatment
Adverse effects

Nausea and vomiting
Diarrhea
Headache
Dizziness
Muscle weakness
Bleeding/Bruising

Study groups
Group I
No. (%)
4 (10.0)
1 (2.5)
2 (5.0)
2 (5.0)
1 (2.5)
0

Group II
No. (%)
1 (2.5)
0
0
1 (2.5)
0
0

P*
0.3NS
1.0NS
0.2NS
0.6NS
1.0NS
-

Total number of patients (n) =80, No. of adverse effects for group I=10 effects, No. of adverse effects for group II=2 effects, NS=Not significant, *
Fishers exact test.
DISCUSSION
Many drugs formulations were used in the treatment of knee OA such
as NSAIDs and drugs have the ability to interrupt the extracellular
matrix metabolism, especially proteoglycans synthesis [11, 26].
However, these pharmacological agents had several adverse effects
like gastrointestinal ulcerations. Therefore, new drug formulations are
needed to relief symptoms with safe and long duration effects [26].
Current study revealed that after 3 mo of treatment, knee OA
patients group treated with metformin only had only significant
decline in TNF-α inflammatory marker (p<0.001), while knee OA
patients group II (treated with metformin and serratiopeptidase)
had a significant reduction in pain scores, IL-1ß, IL-8and TNF-α
(p<0.001). These findings indicated the great symptomatic efficacy
and laboratory efficiency of metformin and serratiopeptidase
regimen for treatment of knee OA. The synergistic effect of
metformin with many drugs and in different diseases was observed
[27]. Mohammed et al. [28] study in Iraq documented that
metformin when used with other anti-inflammatory agents like
NSAIDs for treatment of knee OA, resulted in improvement of
Osteoarthritis Outcome Score. The metformin is first-line drug of
type II diabetes mellitus through suppression of glucose production
by liver [29]. It was found that metformin reduced the inflammation
markers and participated in oxidative stress reduction with
unknown mechanism till now [30]. These inflammatory markers like
cytokines and chemokines are elevated after knee joint trauma with
the great role of oxidative in the pathophysiology of knee OA [8].
Some authors confirmed in the vitro osteogenic effect of metformin
[31]. Chen et al. [32] study in China showed that metformin had a
therapeutic activity for intervertebral disc degeneration. Although
no significant relationship, the BMI of patients in both study groups
was reduced after three months of treatment. This finding is similar
to results of Levri et al. [33] study in USA which found no sufficient
evidence to use metformin for treatment of overweight and obesity.

Serratiopeptidase enzymes had a great role in biological life by its
function as biocatalysts [34]. They are proteins that widely used as
anti-inflammatory agents in addition to their analgesic effect [35].
Ingle et al. [36] study in India used serratiopeptidase in both study
groups of patients with knee OA in combination with different drugs
and revealed higher efficacy with mild adverse effects of both
modalities including serratiopeptidase in the treatment of knee OA.
The molecular mechanism of serratiopeptidase enzyme action in
knee OA is not well organized completely, but it was proved that it
dissolves the dead and damaged tissues without harming living
tissues [37]. Previous Indian study proved that serratiopeptidase
provides anti-inflammation effect postoperatively [38].
In comparing inflammatory parameters of both study groups with
those of healthy controls, serum levels of IL-1ß, IL-8, TNF-α and
adiponectin of patients treated with metformin and
serratiopeptidase were significantly lower than those of patients
treated with metformin only. This finding confirmed the synergistic
anti-inflammatory effect of metformin and serratiopeptidase.
Additionally, these findings coincide with results of Kim et al. [39] in
South Korea and Bhagatet [17] et al. study in India which clarified
the anti-inflammatory effect of metformin and serratiopeptidase
enzyme.
The adverse effects of both study groups were minimal especially for
group II regimen (metformin and Serratiopeptidase) with no
significant differences between the study groups. These findings
referred to the safety of this drugs regimen that is confirmed by
several studied conducted previously [28, 37].
The main limitations of the present study were lost to follow up,
single centre study and short period of time for assessing the
adverse effects, so further long duration follow up studies are
needed to check the long effect of drug regimen of metformin and
serratiopeptidase.

39

Ateia et al.
Int J Pharm Pharm Sci, Vol 10, Issue 2, 37-41
In conclusion, application of drug regimen of metformin and
serratiopeptidase in the treatment of knee osteoarthritis is efficient
and safe. This regimen is efficient in reducing the pain and
inflammatory markers but with no effect on body mass index of
patients with knee osteoarthritis.
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