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New Treatments of Osteoarthritis

Introduction

Millions of people worldwide suffer from osteoarthritis 
(OA), a painful and complex disease.1 Since OA can cause 
cumulative damage over time, increased age is the primary 
risk factor for the onset and progression of OA. The most 
common joints affected by OA are the interphalangeal, hips, 
knee, and intervertebral joints. The symptoms of OA include 
inflammation, pain, stiffness, and loss of mobility as carti-
lage degrades, bone shape change, and cartilage degrades. 
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Abstract
Objective. the various functionalities of collagen peptides have generated a large interest in utilizing the bioactive peptides as 
a nutritional therapy to ameliorate various physiological degenerative conditions. Collagen peptides are observed to reduce 
the pain and aligned difficulties with respect to osteoarthritis. Here we report the enhanced ameliorating property of novel 
high-functional “Wellnex” type J collagen peptides following a double-blind randomized active and placebo-controlled 
5-arm clinical trial (n = 100) by using it as a nutritional supplement in subjects with knee joint osteoarthritis in comparison 
with conventional bovine collagen peptides. the efficacy, safety, and tolerability were also studied. Design. Dosages of 2.5, 
5.0, and 10.0 g of high-functional type J bovine collagen peptides, 10.0 g of conventional collagen peptides, and 10.0 g of 
placebo were given to the 5 groups for a period of 90 days. the Western Ontario McMaster Universities arthritis index 
(WOMaC) score, Pain Scale, Quality of life (Qol), Physician’s impression of change Score (PiCS), serum C-terminal cross-
linked telopeptide of type ii collagen (CtX-ii) levels and Magnetic resonance imaging Osteoarthritis Knee Score (MOaKS) 
parameters were monitored. Results. type J 2.5 g showed significant improvement in WOMaC, Qol, CtX, and MOaKS 
and observed to be equivalent to conventional collagen peptide 10-g supplementation in terms of efficacy. Conclusion. the 
two significant outcomes of the study were that type J 10.0 g, type J 5.0 g, type J 2.5 g and conventional collagen peptides 
10.0 g supplementation were observed to be beneficial nutraceutical therapies for knee joint osteoarthritis, and type J 2.5 g 
supplementation was equivalent to conventional collagen peptides 10.0-g supplementation in terms of efficacy.
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OA is characterized by focal and progressive loss of hyaline 
articular cartilage with concomitant changes in the bone 
underneath the cartilage, including formation of osteo-
phytes and bony sclerosis, and changes in the synovium and 
joint capsule.2 Even though OA is a serious health, eco-
nomic, and social problem, the exact etiology of its occur-
rence has not been determined. According to current 
hypotheses, mitochondrial dysfunction and oxidative stress3 
contribute to aging, as does accumulation of advanced gly-
cation end products (AGEs)4 in chondrocytes. These 
hypotheses are based on the classic “wear and tear” the-
ory,5,6 senescence-related secretory phenotype,7 and low 
reactivity of chondrocytes to growth factors.8 The cumula-
tive effect of mechanical load may lead to clinical wear and 
tear and pathological cartilage breakdown.5 Hence, the cur-
rent research effort is focused on management of the condi-
tion with alternatives such as supplementation with 
high-functional collagen peptides.

Collagen peptides (CP) produced by the hydrolysis of col-
lagen is assimilated in human peripheral blood not only as 
amino acids but also as dipeptides and tripeptides. These 
smaller peptides remain in the blood for relatively long 
time.9-11 Several collagen-derived peptides are detected in 
blood following the ingestion of CPs, such as Pro-Hyp, Pro-
Hyp-Gly, Ala-Hyp, Ala-Hyp-Gly, Ser-Hyp-Gly, Leu-Hyp, 
Ile-Hyp, and Phe-Hyp.12 Cell proliferation, growth, and hyal-
uronic acid synthesis have been reported to be stimulated by 
the Pro-Hyp in cultured dermal fibroblasts and synovium 
cells.13-15 In both in vitro and in vivo studies, Pro-Hyp exerted 
chondroprotective effects in the articular cartilage.16 Thus, 
supplementation of CPs regulates chondrocyte differentia-
tion and stimulates synthesis of proteoglycans, resulting in 
the initiation of repair processes in cartilage tissue. In our 
previous clinical study, we have demonstrated CP as an effec-
tive supplement for the improvement in overall physical 
problems associated with OA and thereby help to improve 
the quality of life.17 High-functional Type J CPs have active 
dipeptides proline-hydroxyproline (PO) and hydroxyproline-
glycine (OG) at a concentration greater than 3,000 ppm. In 
our recent animal study using this high-functional Type J 
product, we have confirmed that the product at a concentra-
tion of 517 mg/kg and 1,033 mg/kg is having potent anti-OA 
effects against monoiodoacetic acid (MIA)-induced OA in 
rats when taken orally for 21 consecutive days.18

As OA is a disease characterized by the progressive 
destruction of articular cartilage where a major component 
is collagen, it has been postulated that supplementation with 
collagen hydrolysates may induce the synthesis of cartilage 
matrix. This process involves stimulating the chondro-
cytes,19 following intestinal absorption and accumulation in 
articular cartilage through blood circulation. The objective 
of this clinical study is to determine the dosage of high-
functional CP (Type J) for the management of OA.

Materials and Methods

investigational Products

High-functional bovine CPs, Type J, the investigational 
product (Table 1), is the product of a Good Manufacturing 
Practice (GMP)-certified company—Nitta Gelatin India 
Limited—sold under the global “Wellnex” brand, with 
enhanced levels of active dipeptides PO and OG in it. The 
product is tested using a liquid chromatography with tan-
dem mass spectrometry (LC-MS/MS) for the active dipep-
tide content in comparison with conventional bovine CPs. 
Being the key regulatory factor in functionality, the 30-fold 
increase in the active molecule content in newly developed 
Type J CP shall exhibit high functional property in joint 
health compared to existing conventional CPs. The average 
molecular weight of the new high-functional CPs is <1,000 
Da in comparison with the average molecular weight of 
<5,000 Da in the existing conventional CPs. The active 
dipeptide content of the new high-functional CPs is >3,000 
ppm, whereas the active dipeptide content in the existing 
conventional CPs is <100 ppm. The placebo used in the 
study was Maltodextrin purchased from Nutrimed 
Healthcare Pvt. Ltd.

Study Design

The study was designed as a 90-day double-blind, prospec-
tive, multicenter, randomized, active and placebo-controlled, 
5-arm, clinical study to evaluate the efficacy, safety, and tol-
erability of high-functional bovine CPs as a nutritional ther-
apy in the management of knee joint OA in adults. The 
Universal Ethics Committee India, which is an ethics com-
mittee registered with the Central Drugs Standard Control 

Table 1. the Pattern of treatment administration, active treatment, Comparator and the Placebo.

route of administration Oral

test treatment type J 2.5 g collagen peptide Once a day for 90 days
type J 5.0 g collagen peptide Once a day for 90 days
type J 10.0 g collagen peptide Once a day for 90 days

active comparator 10 g Conv. collagen peptide Once a day for 90 days
Placebo comparator 5.0 g placebo Once a day for 90 days
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Organisation (CDSCO) (reg. no. ECR/125/Indt/TN/2013/
RR-20) and Office for Human Research Protections (OHRP), 
and United States Food and Drug Administration (USFDA; 
reg. no. IORG0007234) reviewed and approved the ethical, 
scientific, and medical aspects of the clinical study. The 
induction activities of the clinical study were initiated only 
after the approval by the ethics committee. The study was 
conducted in accordance with the ethical principles as laid 
out in the current version of the Declaration of Helsinki, 
The International Council for Harmonisation (ICH) 
Harmonized Tripartite Guideline—Guideline for Good 
Clinical Practice E6 (R2), and Indian Council for Medical 
Research (ICMR) Ethical Guidelines for Biomedical 
Research on Human Participants and New Drugs and 
Clinical Trial Rules. The trial was further registered with 
the Clinical Trial Registry India (CTRI) with the registra-
tion no. CTRI/2021/04/032912 dt. 19/04/2021. The study is 
CONSORT (Consolidated Standards of Reporting Trials) 
compliant. The study was conducted at the following trial 
sites: S.V. MultiSpeciality Hospital, Kodambakkam, 
Chennai; Star Bone and Joint Center, Triplicane High Road, 
Chennai; Life Span Bone and Joint Clinic, Alwarthirunagar, 
Chennai; and Noble Super Speciality Clinic, Thiruvanmiyur, 
Chennai. The investigator had counseled the subjects, 
explained the purpose, procedure, risks, and benefits of the 
study on the day of screening and obtained their informed 
consent. The screening procedure was performed as per the 
clinical study protocol. Subjects who fulfilled the study cri-
teria were enrolled into the study. The randomization alloca-
tion sequence was generated using Statistical Analysis 
System (SAS). The double-blinded randomization was 
implemented using alphanumeric coded and labeled sachets. 
Subjects were randomized in a 1:1:1:1:1 ratio. The random-
ization sequence was generated by the statistician and the 
unblinded pharmacist. The investigator and his study team 
enrolled and assigned the participants to the intervention as 

per the randomization sequence. Participants, investigator, 
and the study team were blinded to the intervention. There 
were no changes made to the trial design and trial outcome 
after the commencement. Recruitment of the subjects was 
between July 14, 2021, and October 29, 2021. The subjects 
were followed up for a period of 3 months with the last sub-
ject’s last visit on February 2, 2022. The trial ended only 
upon completion of follow-up of all enrolled subjects and 
was neither stopped nor terminated interim.

The objective of the study was to evaluate the compara-
tive efficacy of high-functional Type J bovine CP in the 
management of knee joint OA (Table 2). The primary 
objective was to evaluate the structural disease progression, 
to determine the optimal dose of Type J peptide and to 
assess the improvement in functional capacity and quality 
of life of the subjects. The secondary objectives were to 
evaluate the safety of high-functional Type J bovine CPs; 
the usage, dosage, and frequency of SOS (si opus sit (which 
in latin means - if necessary/as needed) or in general term 
as save our soul/rescue medication) medication during the 
treatment period; and to evaluate the subject compliance 
and satisfaction. The study design is illustrated in Figure 1.

inclusion and exclusion Criteria

The subjects between 30 and 65 years of age with confirmed 
diagnosis or known history of OA, with moderately active 
lifestyle (including both the aforementioned ages and both 
sexes) were included in the study. Subjects categorized as 
Grade II or III in the Kellgren Lawrence Scale, as confirmed 
by x-ray of target joint, were selected. Subjects who scored 
≥4 on the Pain Scale (numerical rating scale 0-10) in one or 
both knees were screened. Subjects who were not satisfied 
with anti-inflammatory or anti-analgesic drugs for the past 
6 months were also included for the study. Subjects with 
known hypersensitivity or vegetarians/vegans who object 

Table 2. Objective, Primary aim, additional Objectives, and Outcome Measures of this Study.

Study Objective
1.  to evaluate the comparative efficacy of type J 2.5 g collagen peptide to conventional collagen peptide 10.0 g in the structural 

disease progression of knee joint osteoarthritis.
2.  to evaluate the comparative efficacy of type J 2.5 g collagen peptide to conventional collagen peptide 10.0 g in the symptomatic 

relief of knee joint osteoarthritis.
additional Objectives
1. to assess the improvement in functional capacity and quality of life of the subjects
2. to evaluate the safety of type J collagen
Outcome Measures
1. reduction of WOMaC scores
2. reduction of pain Scores
3. Clinical improvement as assessed by a physician using x-ray
4. reduction of CtX ii scores
5. Safety assessments (complete blood count, lFt, rFt)

WOMaC = Western Ontario McMaster Universities arthritis index; CtX-ii = C-terminal cross-linked telopeptide of type ii collagen;  
lFt = liver function test; rFt = renal function test.
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consumption of animal-origin investigational products were 
excluded from the study. Subjects with contraindications to 
magnetic resonance imaging (MRI) and subjects with 
known hypersensitivity to nonsteroidal anti-inflammatory 
drugs, aspirin, COX-2 inhibitors, and other analgesic medi-
cine were excluded from the study. Subjects who have had 
hyaluronic acid injections, up to 6 months prior to the 
enrollment; subjects who have had intra-articular steroid, 
up to 3 months prior to the enrollment; and subjects with 
immunocompromised-state complications were excluded. 
Those with uncontrolled diabetes, hypertension, or conges-
tive heart failure or with any significant medical condition 
were excluded. Females who are pregnant, lactating, or 
planning to become pregnant during the study period were 
also not included in the study. This clinical study was con-
ducted as a double-blinded study. The products were packed 
in coded sachets that look the same, so that there were no 
partiality or favoritism in deciding who were given which 
packet.

Outcome Measures

The major parameters evaluated in this study were Western 
Ontario and McMaster Universities Arthritis Index 
(WOMAC) score,20 Pain Scale,21 Quality of Life (QoL),22 
Physician’s Impression of Change Scale (PICS),23 serum 
C-terminal cross-linked telopeptide of type II collagen 
(CTX-II),24 and Magnetic Resonance Imaging Osteoarthritis 
Knee Score (MOAKS)25 parameters. Self-administered 
WOMAC score is the most commonly used clinical tool to 
measure symptoms and physical disability of patients with 
OA. It includes 5 questions about pain, 2 about stiffness, 

and 17 on degree of disability of activities of daily living. 
WOMAC score is widely used in the evaluation of hip and 
knee OA. Higher scores on the WOMAC indicate worse 
pain, stiffness, and functional limitations. Pain Scale score 
is a tool that doctors use to help assess a person’s pain. A 
person usually self-reports their pain using a specially 
designed scale, of 0 to 10 or 0 to 5. Zero means “no pain,” 
and 5 or 10 means “the worst possible pain.” QoL is a mea-
sure of morbidity associated with any health conditions. 
The specific dimensions found in most health-related QoL 
definitions include degrees of physical symptoms, func-
tional limitations, emotional well-being, social functioning, 
role activities, life satisfaction, and health perception. PICS 
is a scoring system based on physician’s impression marked 
at baseline and at the end of the study, which is based on the 
x-ray report, activity limitations, symptoms, emotions, and 
overall quality of life. CTX-II assays measure a fragment of 
the C-terminal telopeptide of type II collagen. The Type II 
collagen degradation product CTX-II is released into the 
serum and urine in the case of subjects with OA, and the 
CTX-II concentration in body fluids reflects OA progres-
sion. MRI is advantageous in the evaluation of structural 
changes during the progression of knee OA. MOAKS is a 
semi-quantitative scoring tool that was developed from the 
Whole-Organ Magnetic Resonance Imaging Score 
(WORMS) and Boston Leeds OA Knee Score (BLOKS) 
scoring tools. MOAKS has been shown to have very good 
to excellent reliability. The demographic data of subjects in 
each group are described in Table 3.

There is no significant difference in the intragroup 
demographic data. The study was conducted as a 5-arm 
clinical study with both active and conventional CPs and 

Figure 1. illustration of selection method of subjects for clinical study and study design. the subjects were randomized into 3 arms 
of type J CP, 1 arm of conventional CP and 1 arm of placebo in 1:1:1:1:1 ratio. CP = collagen peptides.
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placebo comparator to evaluate the comparative effective-
ness of Type J. Type J was tested in 3 doses of 2.5 g, 5.0 g, 
and 10.0 g so as to determine the most optimal dose for the 
treatment of OA. The study end points were set as the reduc-
tion of the WOMAC scale by ≥20 scores, reduction of Pain 
Scale score by ≥4 scores, improvement in the QoL by ≥10 
scores and reduction of CTX-II by 10% from the baseline. 
The objective assessment was based on PICS on x-ray. The 
frequency and dosage of SOS medication were monitored, 
and improvement in MOAKS of ≥10% from baseline was 
noted.

Statistical analysis

All statistical analyses are performed in accordance with 
the ICH E9 (The International Council for Harmonisation 
E9) guideline for Statistical Principles for Clinical Trials, 
using SAS (Version 9.4 or higher). Single Proportion Test 
determined the efficacy of each individual treatment arm 
and Two Proportion Test determined the comparative effi-
cacy for proportion of subjects. For absolute scores, Single 
Mean Test determined the efficacy of each treatment arm, 
and the comparative efficacy was determined using Two 
Mean Test. All point estimates, such as mean and standard 
deviation, and interval estimates such as 95% confidence 
intervals were derived for the estimated parameters. No 
interim analysis was performed.

The statistical software SAS V-9.4 was used to perform 
both parametric and nonparametric tests. The assumption of 
normality was tested by the use of a nonparametric test 
“Kolmogorov-Smirnov Test (K-S Test).” If the normality 

assumption was satisfied, then a parametric test, such as 
Student’s t test or analysis of variance (ANOVA) test, was 
applied to compare efficacy parameters. Statistical tests 
were carried out at 5% level of significance. Descriptive 
measures such as mean, standard deviation, and proportions 
were used to model the basic characteristics of the subject/
sample.

Results

As per a statistical analysis plan (SAP), it was decided that 
115 subjects would be screened and enrolled into the study. 
Of these 115 subjects, the first 100 to complete the study 
would be considered for statistical analysis. This was 
designed to accommodate for dropouts. Without bias, the 
first 100 subjects to complete the study were considered for 
statistical analysis and reporting.

WOMAC score showed a significant reduction in all test 
groups compared to placebo (P < 0.05) on days 30, 60, and 
90 of supplementation. The average reduction of WOMAC 
score at the end of the study from the baseline was 27.65, 
26.30, 38.57, 44.29, and 5.67 for the conventional CPs 10.0 
g, Type J 2.5 g, 5.0 g, 10.0 g, and placebo groups, respec-
tively, which was significantly (Table 4) higher than the 
reduction of WOMAC score (P < 0.05) (Fig. 2). The end-
point of WOMAC score was the reduction by ≥20 scores 
from baseline, and all test groups achieved that. The propor-
tion of the subjects that either reached or surpassed the end-
point by the end of the study in the conventional CP 10.0 g, 
Type J 2.5 g, 5.0 g, and 10.0 g groups were 90%, 80%, 95%, 
and 95%, respectively.

Pain Scale score showed a significant reduction in all 
test groups compared to placebo (P < 0.05) at the end of the 
study. The average reduction of Pain Scale score at the end 
of the study from the baseline was observed as 3.3, 3.1, 
5.05, 5.33, and 1.39 in the conventional CPs 10.0 g, Type J 
2.5 g, 5.0 g, 10.0 g, and placebo groups, respectively, which 
was significantly higher with respect to the reduction in 
Pain Scale score (P < 0.05) (Fig. 3). The endpoint of Pain 
Scale score was the reduction by ≥4 scores from baseline. 
The proportion of the subjects that either reached or sur-
passed the endpoint by the end of the study in the conven-
tional CP 10.0 g, Type J 2.5 g, 5.0 g, and 10.0 g groups was 
40%, 25%, 90%, and 95%, respectively.

The QoL score showed a significant improvement in all 
test groups compared to placebo at days 30, 60, and 90 (P < 
0.05). The average improvement in QoL from the baseline 
at the end of the study observed in conventional CPs 10.0 g, 
Type J 2.5 g, 5.0 g, and 10.0 g groups was 11.2, 10.9, 12.62, 
and 14.17, respectively, and that was significantly higher 
than the improvement of 0.44 in the placebo arm (P < 0.05) 
(Fig. 4). The endpoint of QoL was the improvement by ≥10 
scores from baseline, and all the test groups achieved that. 
The proportion of the subjects that either reached 

Table 3. Demographic Data of Subjects in each group.

type J 10 g group type J 5 g group

Sex (male/female) 8/13 7/14
age, years        48 ± 2.14 49.05 ± 2.78
Height, cm      160 ± 0.07    160 ± 0.06
Weight, kg 76.54 ± 6.07 76.10 ± 7.44

 type J 2.5 g group
Conv. CP 10 g 

group

Sex (male/female) (9/11) (11/9)
age, years 48.65 ± 2.16 48.70 ± 2.15
Height, cm    159 ± 0.06    157 ± 0.06
Weight, kg 75.00 ± 7.41 77.54 ± 5.34

 Placebo 5 g Group  

Sex (male/female) (9/9)  
age, years 49.39 ± 2.20  
Height, cm    161 ± 0.06  
Weight, kg 78.19 ± 7.09  

CP = collagen peptides.
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or surpassed the endpoint by the end of the study in the 
conventional CP 10.0 g, Type J 2.5 g, 5.0 g, and 10.0 g 
groups was 80%, 70%, 95%, and 95%, respectively.

PICS showed a significant reduction in all test groups 
compared to placebo (P < 0.05) at the end of the study. The 
mean PICS in conventional CPs 10.0 g, Type J 2.5 g, 5.0 g, 
10.0 g, and placebo groups was 3.35, 3.35, 2.24, 2, and 
4.44, respectively (P < 0.05) (Fig. 5). The endpoint of 
PICS was 2 at visit 4, and that was achieved by Type J 10.0 
g and 5.0 g groups. The proportion of the subjects that either 
reached or surpassed the endpoint by the end of the study in 

the conventional CP 10.0 g, Type J 2.5 g, 5.0 g, and 10.0 g 
groups was 10%, 5%, 76%, and 86%, respectively.

CTX-II levels showed a significant reduction in all test 
groups compared to placebo (P < 0.05) at the end of the 
study. The mean value of percentage reduction of CTX-II 
levels in conventional CPs 10.0 g, Type J 2.5 g, 5.0 g, and 
10.0 g groups was 22.15%, 22.8%, 30.14%, and 34.35%, 
respectively, and was significantly higher than the reduction 
of 3.1% in placebo group (P < 0.05) (Fig. 6). The endpoint 
of CTX-II level was set as a reduction by ≥10% from the 
baseline, and this was achieved by all the test groups. The 

Table 4. Statistical analysis Between all groups for all Variables (P Value) (P < 0.05 is Significant).

type J 2.5 g type J 5 g type J 10 g Conv. CP 10 g Placebo

WOMaC
 type J 2.5 g — — — — —
 type J 5 g 0.0002* — — — —
 type J 10 g 0.0001* 0.0500 — — —
 Conv. CP 10 g 0.7652 0.0138* 0.0006* — —
 Placebo 0.0001* 0.0000* 0.0001* 0.0001* —
Pain Scale
 type J 2.5 g — — — — —
 type J 5 g 0.0001* — — — —
 type J 10 g 0.0001* 0.4190 — — —
 Conv. CP 10 g 0.9783 0.0004* 0.0001* — —
 Placebo 0.0020* 0.0000* 0.0000* 0.0010* —
Qol
 type J 2.5 g — — — — —
 type J 5 g 0.0131* — — — —
 type J 10 g 0.0001* 0.0011* — — —
 Conv. CP 10 g 0.7111 0.0586 0.0001* — —
 Placebo 0.0000* 0.0000* 0.0000* 0.0000* —
PiCS
 type J 2.5 g — — — — —
 type J 5 g 0.0001* — — — —
 type J 10 g 0.0001* 0.1263 — — —
 Conv. CP 10 g 1.0000 0.0001* 0.0001* — —
 Placebo 0.0000* 0.0000* 0.0000* 0.0000* —
CtX-ii
 type J 2.5 g — — — — —
 type J 5 g 0.0001* — — — —
 type J 10 g 0.0001* 0.0001* — — —
 Conv. CP 10 g 0.0001* 0.0001* 0.0001* — —
 Placebo 0.0001* 0.0001* 0.0001* 0.0001* —
MOaKS
 type J 2.5 g — — — — —
 type J 5 g 0.0001* — — — —
 type J 10 g 0.0001* 0.0001* — — —
 Conv. CP 10 g 0.6481 0.0001* 0.0001* — —
 Placebo 0.0001* 0.0001* 0.0001* 0.0001* —

CP = collagen peptides; WOMaC = Western Ontario McMaster Universities arthritis index; PiCS = Physician’s impression of change Score; CtX-ii 
= C-terminal telopeptides of collagen type ii; MOaKS = Magnetic resonance imaging Osteoarthritis Knee Score; Qol = Quality of life.
*Significant values.
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proportion of the subjects that either reached or surpassed 
the endpoint by the end of the study in the conventional CP 
10.0 g, Type J 2.5 g, 5.0 g, and 10.0 g groups was 90%, 
85%, 90%, and 95%, respectively.

The MRI examination exhibited a three-dimensional 
visualization of cartilage, which can provide quantitative, 
semi-quantitative, and biochemical assessments of carti-
lage. A significant reduction in the MOAK score in 
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Figure 2. average reduction of Western Ontario McMaster Universities arthritis index (WOMaC) scores from baseline (statistical 
significance [*] is with respect to the placebo).
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Figure 3. average reduction of Pain Scale scores from baseline. NS = nonsignificant. Statistical significance (*) is with respect to the 
placebo.



370 CaRTilage 15(4)

comparison to the placebo by the end of the study was 
observed in all the test groups (P < 0.05) (Fig. 7). The 
mean value of percentage reduction of MOAKS in conven-
tional CPs 10.0 g, Type J 2.5 g, 5.0 g, and 10.0 g groups was 
23.57%, 23.53%, 33.81%, and 42.86%, respectively. The 
mean values were significantly higher than the 7% reduc-
tion in placebo group (P < 0.05). The endpoint of CTX-II 
level was the reduction of >10% from the baseline, and this 
was achieved by all the test groups. The proportion of the 

subjects that either reached or surpassed the endpoint by the 
end of the study in the conventional CP 10.0 g, Type J 2.5 g, 
5.0 g, and 10.0 g groups was 83%, 66%, 83%, and 83%, 
respectively.

There were no subgroup or adjusted analyses performed. 
A total of 14 adverse events (AEs) (Table 5) were reported 
during the study. In the Type J 2.5g group, there were 3 AEs 
reported (diarrhea, seasonal cold, and flu); in the Type J 
5.0g group, 1 AE was reported (hypoglycemia); in the  
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Figure 4. average improvement of Qol scores from baseline. Qol = quality of life. Statistical significance (*) is with respect to the 
placebo.
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Devasia et al. 371

Type J 10.0g group, 5 AEs were reported (body pain, asthma 
exacerbation, 3 cases of seasonal cold and flu); in the con-
ventional CP 10.0g, 3 AEs were reported (diarrhea, 2 cases 
of seasonal cold and flu); and in the placebo group, 2 AEs 
were reported (seasonal cold and flu). All the AEs were 
ruled as not related to the investigational product by the 
respective investigator.

Discussion

The present study suggests that oral supplementation of 
Type J CP decreases the symptoms of OA at a low dosage 
level. This finding was supported by the reduction in both 
the total WOMAC index and Pain Scale score. By the end 
of the study, in comparison to the placebo, all the test 
groups showed a significant reduction in the WOMAC 
score (P < 0.05). Pain Scale and PICS score also showed a 
significant reduction across the test groups. In comparison 
with the placebo, the QoL was observed to improve across 
the test groups.

Severe pain being one of the most important symptoms 
in OA, the pain reduction indirectly indicates the mark of 

improvement in joint conditions in patients. Thus, the 
administration of CP has much relevance with respect to the 
reduction of pain in a patient with OA. It is considered that 
the accumulated CP helps to maintain structure and func-
tion of cartilage, which in turn results in joint comfort and 
subsequent improvements in pain. The efficacy of CP in OA 
has been studied in human clinical trials. In one random-
ized, double-blind, placebo-controlled multicenter trial, 250 
subjects with knee OA were given 10.0 g of CPs daily for 6 
months. At the end of the study, significant pain improve-
ment was observed in the visual analog scales and the 
WOMAC subscale.26 Other clinical trials also showed 
reduction in joint pain upon the daily consumption of CPs 
for periods ranging from 3 months to 1 year. In all these 
clinical trials, an improvement in the WOMAC index and 
other indexes of joint functionality and discomfort was 
observed.27-31

Results from experimental studies have revealed that col-
lagen is capable to reduce articular pain and a biomarker of 
cartilage degradation—CTX-II in the plasma and urine.32 In 
the present study using high-functional “Wellnex” CPs, 
CTX-II levels showed a significant reduction in all test 
groups. The mean value of percentage reduction of CTX-II 
levels in the conventional CPs 10.0 g was 22.15% and that of 
high-functional Type J peptide 2.5 g was 22.8%. The MOAK 
score showed a significant reduction in all test groups. The 
mean value of percentage reduction of MOAKS in conven-
tional CPs 10.0 g was 23.57% and that of high-functional 
Type J peptide 2.5 g was 23.53%. All the results showed a 
significant improvement compared to the placebo (P < 0.05). 
The MOAKS was introduced by a panel of experienced OA 
researchers and has shown very good to excellent reliabil-
ity.25 The MOAKS refined the scoring of Bone Marrow 
Lesions (BMLs), articular cartilage, and the elements of 
meniscal morphology scoring and involves scoring of 7 sub-
regions such as BMLs, cartilage, osteophytes, synovitis, 
meniscus, ligament/tendon, and periarticular findings.25

Throughout the study, the subjects were instructed to con-
tinue with the same routine and lifestyle as before without 
making any significant changes to the dietary or exercise pat-
terns. The only addition to their everyday routine lifestyle 
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Figure 7. the average percentage improvement in MOaKS 
from baseline. MOaKS = Magnetic resonance imaging 
Osteoarthritis Knee Score. Statistical significance (*) is with 
respect to the placebo.

Table 5. Brief Summary of adverse effects.

Body Pain Diarrhea
Difficulty in Breathing 
(Patient asthmatic) Fever Hypoglycemia

Seasonal Cold 
and Flu

type J 2.5 g — 1a — — — 2a

type J 5 g — — — — 1a —
type J 10 g 1a — 1a — — 1a

Conv. CP 10 g — 1a — 2a — 2a

Placebo — — — — — 2a

CP = collagen peptides.
athe observed adverse effects were ruled as not related to the investigational product by the respective investigator.
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was the investigational product; thus, an unbiased intra-com-
parison was performed. There are no sources of potential 
bias, imprecision, and multiplicity of analyses in the planned 
study protocol. However, we did not investigate the exercise 
habits of subjects, so we could not deeply consider the cor-
relation to knee pain and subject’s background. 

Supplements containing collagen are abundantly rich in 
amino acids such as glycine, proline, and hydroxyproline, 
which play a crucial role in cartilage formation. In addition, 
they may also exhibit anti-inflammatory and antioxidant 
properties and may act as signaling molecules.33 Postprandial 
absorption of the processed components is enhanced after 
the enzymatic hydrolysis of collagen. As a result, nutraceuti-
cals derived from hydrolyzed collagen have an increased 
bioavailability of its amino acids and/or peptides.34 Bone 
mineral density, bone mineral content, osteoblast differenti-
ation, and the amount of type I collagen in the bone matrix 
are enhanced by type I collagen synthesis.35 It is more likely 
that collagen-derived peptides with a lower molecular 
weight will reach other parts of the body, including the 
joints, because they are more readily absorbed in the small 
intestine.36 The low-molecular-weight peptides are resistant 
to hydrolysis primarily based on the amino acid composition 
of the molecules. In the small intestine, the peptides with the 
amino acids proline or hydroxyproline are not readily hydro-
lyzed or digested by the gastrointestinal system. Wang et 
al.37 and Iwai et al.9 have reported that collagen-derived pep-
tides such as PO and OG, originating from the repeating 
motif G-X-Y, circulate in the blood up to 4 hours following 
oral collagen and gelatin consumption.9,37 Skov et al.34 and 
León-López et al.38 also reported that hydrolyzed collagen 
has greater bioavailability and solubility, resulting in better 
absorption from the small intestine.34,38 Nakatani et al.16 
stated that PO reduces the Alkaline phosphatases (ALP) 
activities and improves the Extracellular matric (ECM) in 
vitro. As per their findings, after oral administration, PO is 
absorbed in the small intestine, and the circulating PO may 
regulate chondrocyte differentiation and maintenance of 
mature chondrocytes in the permanent cartilage. The regula-
tion mechanism of PO suggests that it may be recognized by 
chondrocytes, which lead to the reduction in the mRNA 
level for osteocalcin via regulation of the Runx1 mRNA 
level and thereby termination of differentiation at the mature 
chondrocyte stage. The postulated regulation of chondro-
cytes by PO may explain the mechanism of the therapeutic 
effect of CPs in improving joint conditions. Osawa et al.39 
studied the absorption of orally administered CPs in vascu-
lar-perfused rat intestine in situ. Results of the study imply 
that breakdown products of CP digestion are absorbed as 
small peptides.39 In the present study, the high content of 
PO and OG in the high-functional product makes it an 
effective nutraceutical therapy for the management of OA. 
Based on the improvement observed on the QoL and reduc-
tion with respect to the WOMAC Scale, Pain Scale, and 

CTX-II levels, it can be concluded that high-functional CP is 
effective in providing symptomatic relief from knee joint 
OA. The study inclusion-exclusion criteria have been 
designed to include subjects within a wide age range, includ-
ing subjects of all genders, socio-economic status, and 
demographics, in an attempt to be objective and yet with 
external validity, generalizability, and applicability.

Conclusion

The current study showed that oral supplementation of CPs 
is a potential therapeutic or supportive strategy in the man-
agement of OA. Supplementation of 2.5 g of “Wellnex” 
Type J CPs with high PO and OG content resulted in signifi-
cant improvements in QoL and reduction in the WOMAC 
score, CTX-II, and MOAKS. The supplementation of 2.5 g 
of Type J CPs gave the same effect as that of 10.0 g of con-
ventional CP consumption. The results clearly indicate that 
the new high-functional Type J CPs slow down or even 
inhibit the progression of OA. Safety assessments (com-
plete blood count, liver function tests, renal functional tests) 
were performed at the start and end of the study for every 
enrolled subject, showing no significant pathological differ-
ence. Thus, the high-functional CP is proven to be a safe, 
clinically verified, and validated product to manage the 
structural disease progression and provide symptomatic 
relief while improving functional capacity and quality of 
life of people with knee joint OA.
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