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Abstract: This study evaluates the serum hydroxyproline levels in arthritis patients compared to individuals who consume snails and
mussels. It involved 100 participants, with 50 having arthritis (Group A) and 50 non-arthritis (Group B) individuals consuming snails
and mussels. The biomarker especially hydroxyproline (HP) and clinical parameters viz. haemoglobin (Hb), total cholesterol (TC) and
random blood glucose (RBG) were also estimated for group A and group B separately. The biomarker HP (pg/ml), TC and RBG (mg/dl)
were significantly (P<0.0001) decreased in group B (1.1 + 0.2, 149.4 + 18.3 and 117.5 + 8.4) when compared to group A (2.3 = 0.4, 281.3
+ 58.6 and 188.0 + 54.0). The Hb (%) was significantly (P<0.0001) increased in group B (12.2 + 0.6) when compared to group A (11.5 +
1.0). Key findings include significant differences in hydroxyproline levels and other clinical parameters between the two groups,
suggesting potential benefits of these natural products in managing arthritis.
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1. Introduction

The clinical and radiologicalevidence are inadequate to
diagnose early-stage osteoarthritis (OA)and also to predict
disease progression. The biomarkers that assistingclinicians
in initial diagnosis, assessing disease activity, predicting
prognosis, and supervising response to medication.™

Generally, chondrocytes and extracellular matrix (ECM) are
made up the articular cartilage. In the case of common
cartilage, ECM is in a state of active balance between
collagen synthesis and breakdown. This equilibrium gave in
the favour of proteolysis in rheumatic arthritis (RA) and OA
disorders, which is linked to pathologically cartilage loss.[It
is well-known fact that the major enzymes are responsible
for this destruction and collagen degradation, which are
matrix metalloproteinases (MMPs) and secreted by
chondrocytes.>* For the reason that MMP-3 is produced by
synovial fibroblasts of rheumatoid joints, not created by
normal synovial cells, it has been asserted that it is a sign of
synovitis coming from the joint.[>®!

On the other hand, hydroxyproline (HP) is one of the
specific amino acids found in collagens, which act as MMP
substrates. The measurement of HP can be suitable for the
diagnosis and prognosis of diseases caused by problems with
collagen metabolism.[”? It was noted that several individuals
with early disease symptoms did not meet diagnostic criteria
for any of the diseases, posing a trouble in disease
prevention and management. As evidence, Elbeialy et
al.®lreported thatthis biomarker could help to identify the
disease in their early stages.

According to Golub et al.,””’ collagen is a protein, whichis
comprising three polypeptide chains twisted in a spiral
bonding and for the strength of collagen, the hydroxyl group

of oxyproline are concerned to form the hydrogen bonds
between polypeptide chain. The peculiarity of collagen is
that about 14% of amino acids contained in it, which are
known as oxyproline, an amino acid that is not contained in
other proteins. In this regard, the content of oxyproline in
serum was applied to assess collagen metabolism in the
body.

El Beialyet al.l'”! estimated serum level of HP in early RA
patients compared to control subjects. They found
hydroxyproline ranged in the RA patients’ group is 1-24.9
pa/ml with mean of 4.81+6.89pg/ml while HP ranged in the
control group is 1.4-6.73 pg/ml with mean of
4.52+1.55pg/ml. When comparing the RA patients with the
control subjects, there was not statistically significant
(p=0.857) difference between groups according to HP level.

Interestingly, freshwater snail (Viviparous bengalensis) an
Indian gastropod, which is consumed by the village people
for the prevention of several ailments. Moreover, in Indian
and Chinese folk medicine, it has been mentioned that snail
can increase the strength of bone and prevents joint
disorders.™ Prabhakar and Roy*?reported that the flesh of
Bellamia (Viviparous) bengalensis is used as a traditional
medicine against arthritis in the people of north Bihar.

In an experimental in vivo approach with rat model revealed
that ankle/knee swellings were significantly reduced after
treatment with Viviparous bengalensis flesh extract (VBE)
(1 and 2 g'kg™, p.o. x 15 day)in OA groups. VBE (1 & 2
g'kg ) treated groups showed 53.64% * 5.13% and 62.17%
+ 6.09% reduction of urinary hydroxy-proline (OH-P) in
animals.™™"
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In the present study, it was attempted to estimate the level of
serum hydroxyproline in arthritis patients compared to
subjects who consumed snails.

2. Materials and Methods

Study groups

In the present study, subjects were included and categorised
into 2 groups. Among total 100 participant, 50 patients of
arthritis as group A and fifty subjects as who were consumed
snail and mussels as group B.

Biomarkerfor arthritis

As per history of inflammatory joint disorders in patients,
the biomarker especially hydroxyproline (HP) for group A
and group B separately were estimated.The HP
concentration was expressed in terms of pg/ml by using Kit.

Clinical parameters

The clinical parameters such as haemoglobin (Hb), total
cholesterol (TC) and random blood glucose (RBG) were also
estimated separately for group A and group B participants by
using standard protocol.

Statistical analysis

Categorical variables were taken and expressed in
percentage frequency distribution and continuous variable
expressed as Mean + SD and comparison were made
between group A and group B patients as per student ‘t’ test
by using statistical tool. P value less than 0.05 considered as
significant.

3. Results

Table 1 evaluates the frequency distribution of
hydroxyproline (HP) in serum of group A and B participants.
In group A, all the patients were observed >1.5 pg/ml (50,
100.0%) while in group B, all the subjects were observed
<1.5 pg/ml (50, 100.0%) of serum HP.

Table 1: Hydroxyproline distribution
Hydroxyproline (pg/ml)

Group A | Frequency| % | Group B |Frequency| %
<15 0 0.0 <15 50 100.0
>1.5 50 1000 | >15 0 0.0
Total 50 100.00| Total 50 100.00

Table 2 evaluates the frequency distribution of haemoglobin
(Hb) in bloodof group A and B participants. In group A,
majority of patients were observed >10% (49, 98.0%) while
in group B while only 1 case (2.0%) of <10% of Hb but all
the subjects were observed >10% (50, 100.0%) of Hb in
group B.

Table 2: Haemoglobin distribution
Haemoglobin (%)

Group A | Frequency % Group B | Frequency %
<10 1 2.0 <10 50 0.0
>10 49 98.0 >10 0 100.0

Total 50 100.00| Total 50 100.00

Table 3 evaluates the frequency distribution of total
cholesterol (TC) in bloodof group A and B participants. In

group A, majority of patients were observed >200 mg/dl (45,
90.0%) while in group B while only 5 cases (10.0%) of <200
mg/dl of TC but all the subjects were observed >200 mg/dI
(50, 100.0%) of TC in group B.

Table 3: Total cholesterol distribution
Total cholesterol (mg/dl)

Group A | Frequency | % | Group B | Frequency | %
<200 5 10.0 <200 50 100.0
>200 45 90.0 >200 0 0.0
Total 50 100.00| Total 50 100.00

Table 4 evaluates the frequency distribution of Random
blood glucose(RBG) in bloodof group A and B participants.
In group A, majority of patients were observed >140 mg/dI
(36, 72.0%) while in group B while only 14 cases (28.0%) of
<140 mg/dl of RBG but majority of the subjects were
observed <140 mg/dl (34, 68.0%) and minimum of >140
mg/dl (16, 32.0%) RBG in group B.

Table 4: Random blood glucose distribution
Random blood glucose (mg/dl)

Group A | Frequency | % |Group B| Frequency| %
<140 14 28.0 | <140 34 68.0
>140 36 720 | >140 16 32.0
Total 50 100.00| Total 50 100.00

Table Sevaluates comparative analysis of mean £ SD of HP
and clinical parameters such as Hb (%), TC (mg/dl) and
RBG (mg/dl) between arthritis patients (group A) and snails
and mussels consumed (group B) subjects. For HP (pg/ml), a
highly significant (P<0.0001) decreased level was observed
in group B (1.1 £ 0.2) when compared to group A (2.3 +
0.4). For Hb (%), a highly significant (P<0.0001) increased
level was observed in group B (12.2 + 0.6) when compared
to group A (11.5 + 1.0). For TC (mg/dl), a highly significant
(P<0.0001) reduction was observed in group B (149.4 +
18.3) when compared to group A (281.3 + 58.6). For RBG
(mg/dl), a highly significant (P<0.0001) reduction was
observed in group B (117.5 + 8.4) when compared to group
A (188.0 + 54.0).

Table 4.3.5: Comparative analysis of mean Hydroxyproline
and clinical parameters between arthritis patients and snails
& mussels consumed subjects

Parameters Group A Group B p_value
(Mean + SD) (n =50) (n =50)
HP (pg/ml) 2.3+0.4 1.1+0.2 0.0001
Hb (%) 115+1.0 12.2+0.6 | 0.0001
TC (mg/dl) | 281.3+58.6 | 149.4 £18.3 | 0.0001
RBG (mg/dl) | 188.0+54.0 | 117.5+8.4 | 0.0001

4. Discussion

Generally, HP was found non-RA group 1.4-6.73 pg/ml
while it is exceeded in increased level in RA patients.
Moreover, our study participants were OA group and snails
consumed subjects, which indicated lower value.

In a study by El Beialy et al. “¥ estimated serum level of HP
in early RA patients compared to control subjects. They
found HP ranged between 1-24.9 pg/mlin the RA patients’
group, which was higher levelwhen compared to the control
group (1.4-6.73 pg/ml).
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In a recent study by Elbeialy et al. © revealed that HP is a
new biomarker fordifferentiating OA from RA in the early
stages of patients. On the other hand, a highly significant
(P<0.0001) decreased level was observed in group B (1.1
0.2) i.e., snail consumed subjects when compared to group
Aas arthritis patients (2.3 + 0.4).

Prabhakar and Roy "Zreported that the flesh of Bellamia
(Viviparous) bengalensis is used as a traditional medicine
against arthritis in the people of north Bihar. In another
experimental study by Sarkar et al. [11] reported that anin
vivo method with rat model with OA groups, ankle/knee
swellings were significantly reduced after treatment with
Viviparous bengalensis flesh extract (VBE) (1 and 2 gkg 7,
p.o. x 15 day). VBE (1 & 2 g-kg ) treated groups showed
53.64% + 5.13% and 62.17% =+ 6.09% reduction of urinary
hydroxy-proline (OH-P) in animals. Our study confirms that
snail consumed patients did not show OA. Our study also
stated that there was improved the clinical parameters those
who had consumed snails.

5. Conclusion

This study reveals a significant correlation between snail and
mussel consumption and lower prevalence of arthritis, as
evidenced by hydroxyproline levels and other clinical
parameters. These findings suggest a potential role for these
natural products in preventing arthritis, highlighting their
anti-inflammatory and immune-modulatory properties.
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