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Nutrients to Support Joint Health 

Key Points at a Glance   

Gelatin (Collagen Hydrolysate)  

• stimulates type II collagen in joint cartilage 
• source of glycine and proline for cartilage stability and 

regeneration 
• clinically demonstrated to: 

− improve symptoms of osteoarthritis (OA) including: 
joint degradation, pain, physical functioning 

− improve joint pain in athletes 
 
Glucosamine 

• chondroprotective 
• anti-inflammatory to joint cartilage 
• promotes production of type II collagen and proteoglycans 
• clinically demonstrated to possibly: 

− reduce pain and improve function of joints in OA 
− reduce loss in joint space width in OA 
− reduce number of swollen joints and joint pain in 

rheumatoid arthritis (1500 mg/day glucosamine 
hydrochloride) 

− reduce incidence of OA development in overweight 
women (1500 mg/day crystalline glucosamine sulfate) 

 
Lysine and Proline 

• required for collagen synthesis 
• proline: required for joint cartilage synthesis; acts as an 

antioxidant 
 

 Vitamin C 

• essential for the production of connective tissue 
• may reduce inflammatory cytokines associated with OA 
• intake associated with reduced signs of disease progression 

in OA 
 
Zinc 

• required for ossification of bone and formation of collagen 
• deficiency is associated with cartilage malformation 
 
Silica 

• required for the formation of joint cartilage 
• deficiency associated with joint and bone malformation 
 
Boron 

• healing agent in wound care 
• reduces negative effects of vitamin D deficiency on bone and 

joint health 
 
Manganese 

• required for proteoglycan synthesis; antioxidant 
 
Indications  

• Osteoarthritis, joint pain in athletes, non-specific joint pain. 
• Adjunctive treatment for rheumatoid arthritis. 
 

 
 

Gelatin (Collagen Hydrolysate) 
Gelatin, or collagen hydrolysate (CH) is a medium-sized 
protein that has been shown to be absorbed intact across 
the gastrointestinal tract and accumulate in joint tissue. 
Here it stimulates the production of type II collagen, which 
is the primary collagen in joint cartilage, as well as 
proteoglycans, which make up the majority of the 
extracellular matrix.1 CH contains high levels of glycine and 
proline – amino acids used for the stability and 
regeneration of joint cartilage.2  
 
The exact mechanism by which collagen hydrolysate works 
is not known. In addition to providing a structural basis for 
cartilage, it is hypothesised that collagen hydrolysate 
influences bone metabolism and possibly the vascular 
system (theoretically by improving subchondral blood flow 

and reducing the microvascular dysfunction evident in 
OA).3 
 
Clinical Trials 

The details for studies showing the benefit of collagen 
hydrolysate for joint health can be found in Table 1. 
 

Glucosamine 
In vitro studies have suggested glucosamine exerts its 
beneficial effects on OA by influencing cartilage 
metabolism, increasing type II collagen and proteoglycan 
synthesis in the joint, reducing inflammatory mediators 
and improving the state of the extracellular cartilage 
matrix, thus influencing disease progression as well as 
symptom management.4 
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Clinical Activity 

Not all systematic reviews agree on the effectiveness of 
glucosamine sulfate for symptom reduction and disease 
progression in OA, however key bodies support the use of 
it for OA. The Osteoarthritis Research International 
Committee (OARSI) reviewed the relevant literature in 
2008 and made the following recommendations based on 
this research.5 
• Glucosamine may provide symptomatic relief in OA. If 

no relief is achieved within 6 months, treatment 
should be discontinued. 

• Glucosamine may have structure-modifying effects in 
OA. 

 
 
 

A 2015 systematic review and network meta-analysis 
comparing glucosamine, NSAIDs, diacerein and placebo 
found glucosamine to:6 
• reduce joint pain associated with OA; 
• improve joint function associated with OA. 
 
NSAIDs were found to have 2.07 times more likely adverse 
events when compared to glucosamine. Of the 23 trials on 
glucosamine included in the meta-analysis, all but one 
used glucosamine sulfate and all but one used the 
1500-mg dose. The other trials used a) glucosamine 
hydrochloride and b) 2000 mg of glucosamine sulfate.6 
 
Another 2015 review of natural chondroprotective agents 
identified 2 eligible trials showing the benefit of 1500 mg 
of glucosamine sulfate daily for 36 weeks in reducing the 
loss of joint space width.7 
 
 

Trial Details Results Ref 

Osteoarthritis 

• randomised, double-blind, placebo-controlled trial 
involving 30 patients 

• dose: 10 g/day for 48 weeks 

• significantly improved joint degradation at the medial and lateral 
tibia at 24 weeks, although significance of the results was 
reduced at 48 weeks 

• no significant changes were found in pain, stiffness, function, 
20 m walk or chair stand 

8 

• randomised, double-blind, placebo-controlled trial 
involving 30 patients 

• dose: 10 g/day for 13 weeks 

• significant improvements in WOMAC, VAS and QOL scores starting 
from week 8 and continuing until completion of the study 

• no changes were seen in the placebo group 

9 

• multicentre, randomised, double-blind, placebo-controlled 
trial involving 389 patients across the USA, UK and 
Germany 

• dose: 10 g/day for 24 weeks 

• only patients from Germany experienced beneficial effects, 
including a reduction of pain and improved physical functioning 

• patients from the UK and USA did not report benefits although 
they were also more likely to drop out of the study 

• treatment was well tolerated 

10 

• randomised, double-blind, placebo-controlled, multicentre 
study involving 250 participants in Ecuador 

• dose: 10 g/day for 6 months 

• reduction in VAS and WOMAC scores for pain 
• non-significant reduction in WOMAC scores for stiffness and 

function 

11 

• multi-centre, randomised, double-blind, parallel study 
involving 100 participants 

• dose: 10 g/day hydrolysed collagen compared with 
1.5 g/day glucosamine sulfate for 13 weeks 

• improvements were seen in both groups, however hydrolysed 
collagen yielded significantly better results for pain; positive 
effects were measured as early as 2 weeks from beginning of 
treatment 

12 

Joint pain not defined as arthritis 

• randomised, double-blind, placebo-controlled, trial 
involving 200 participants 

• dose: 1.2 g/day collagen hydrolysate for 6 months 

• proportion of clinical responders according to VAS was higher in 
the CH than the placebo group, however this difference was not 
observed when assessing change using different measurement 
tools (Lequense index, DASH, EIFEL) 

13 

Joint pain in athletes 

• randomised, double-blind, placebo-controlled, trial 
involving 147 patients who had joint discomfort in 1-8 
joints 

• dose: 10 g/day for 24 weeks 

• superior to placebo for joint pain at rest based on physicians’ 
judgement, as well as walking, standing, carrying objects and 
lifting which were based on participants’ judgement. 

• effects became apparent at 24 weeks 

1 

• randomised, double-blind, placebo-controlled trial 
involving 160 participants who had activity-related knee 
pain not associated with injury, inflammatory or 
degenerative disease 

• dose: 5 g/day for 12 weeks 

• pain during physical activity was significantly reduced when 
assessed by both the participants and the physician 

14 

Table 1. Research summary of the effects of collagen hydrolysate on joint pain. 
Abbreviations: DASH: Disabilities of Arm, Shoulder and Hand outcome; EIFEL: Evaluation de la capacité fonctionnelle dans les lombalgies (a disability rating 
scale for low back pain); QOL: Quality Of Life; VAS: Visual Analogue Scale; WOMAC: Western Ontario and McMasters Universities Arthritis Index, used to assess 
pain, stiffness, and physical function in patients with hip and/or knee osteoarthritis. 
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The PEGASus study investigated the impact of symptomatic 
slow-acting drugs in OA (SYSDOAs) on the use of non-
steroidal anti-inflammatory drugs (NSAIDS) in 6451 
participants with physician-diagnosed knee OA. Of these, 
315 participants received crystalline glucosamine sulfate at 
1500 mg/day for up to 24 months (average follow-up was 
10 months). Crystalline glucosamine sulfate decreased the 
risk of using NSAIDs by up to 36% compared to controls. 
Other SYSDOAs studied included glucosamine 
hydrochloride (1250 mg of glucosamine per day), 
chondroitin sulfate (1200 mg/day), diacerein 
(100 mg/day) or avocado-soybean unsaponifiables 
(300 mg/day), none of which yielded a significant 
reduction in NSAID use.15 
 
The role of glucosamine in the prevention of OA was 
examined in overweight women (BMI ≥ 27 kg/m2). Four 
hundred and seven participants were randomised to 
receive 1500 mg of crystalline glucosamine sulfate per 
day, placebo, a diet and exercise program (DEP) or a 
combination of these treatments and followed for 2.5 
years. A reduced incidence of OA was found in the groups 
receiving glucosamine with or without DEP as determined 
by a reduction in joint space narrowing.16 Patients were 
followed up for an additional 4 years after discontinuation 
of treatment, and no benefit could be seen after this 
time,17 indicating a need to continue treatment for 
continued benefit. 
 
A stand-alone trial investigating the effect of 500 mg 
glucosamine hydrochloride given 3 times daily for 12 
weeks to patients with rheumatoid arthritis found a 
reduction in number of swollen joints and pain scores 
when compared with placebo. Both patient’s and 
physician’s global assessment also favoured glucosamine 
significantly.18 
 

Lysine and Proline 
Lysine is required for collagen synthesis. A lysine 
deficiency could result in poor wound healing.19 
 
Proline and hydroxyproline are the major amino acids 
involved in collagen synthesis and are components of 
connective tissue.20 Proline is required for the maintenance 
of stability, and for the repair of joint cartilage.21 Proline 
can inhibit oxidative damage to cells and its metabolism 
becomes altered when joints are damaged.22  
 

Minerals and Vitamins 
Vitamin C is required for wound healing. A deficiency in 
vitamin C has been shown to have a negative effect on 
tissue repair and is linked to decreased collagen synthesis 
and fibroblast proliferation, decreased angiogenesis and 
increased capillary fragility.19  
 

Animal and cell line studies indicate that vitamin C may 
protect chondrocytes by the following mechanisms:23 
• reducing apoptosis; 
• ameliorating increased oxidative stress; 
• reducing proteoglycan loss; and 
• reducing inflammatory cytokines and matrix 

metalloproteinases. 
 
An epidemiological study involving healthy adults (mean 
age: 58.0 years) showed vitamin C intake to be associated 
with reduced bone marrow lesions and reduced tibial 
plateau bone area (which increases with OA progression), 
but was not associated with cartilage volume or defects.24 
 
Zinc is required for ossification of bone and for the 
formation of collagen. A dietary deficiency (or excess) of 
zinc has been shown to have detrimental effects on 
cartilage formation, resulting in reduced cartilage growth 
and metabolism in animal studies.25 
 
The role of silica in the normal growth of connective tissue 
and cartilage is illuminated in animal studies in which a 
silica restriction results in skull and peripheral bone 
deformities, defective joint formation, reduced collagen 
and cartilage, and a disrupted mineral balance in bones.26 
Silica is also needed for the formation of hyaluronic acid, 
chondroitin sulfate, and keratin sulfate which are key 
components of joint cartilage.27 
  
Boron may assist tissue healing. Boric acid solution has 
been used topically as an effective treatment in wound 
healing in the hospital setting. Researchers suggest this 
effect is due to boron’s ability to decrease intracellular 
synthesis of proteoglycans, collagen and proteins, and 
increase their release into the extracellular matrix.28 
Animal studies also suggest that boron works 
synergistically with vitamin D to support bone 
mineralisation and modulate cartilage metabolism 
reducing the negative effects of vitamin D deficiency on 
bone and cartilage health in chicks.29 
 
Manganese is required for proteoglycan synthesis,30 and 
may also be useful in the management of OA as it is 
required to produce the antioxidant manganese-
superoxide dismutase (SOD2) which is significantly 
reduced in the cartilage of patients with OA.31 
 

Safety 
Gelatin has been consumed as a food product for a long 
period of time. Studies examining effectiveness have not 
revealed any safety issues. 
 
Glucosamine is recognised as generally safe. It has been 
used in many trials without significant issue. 
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The RDI for manganese is 5 mg/day. Screen patients for 
liver dysfunction and iron deficiency and monitor whilst 
supplementing. 
 

Supportive Formulation  
These proteins, amino acids and nutrients complement each other 
to support the following actions: 
• protecting joint cartilage from degradation; 
• reducing joint inflammation and pain; 
• supporting joint repair; 
• antioxidant. 
 

Indications 

• Osteoarthritis: to reduce joint pain, loss of joint space, 
improve joint function and reduce disease progression. 

• Joint pain in athletes; non-specific joint pain. 
• Adjunctive treatment for rheumatoid arthritis. 
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