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Abstract: Osteoarthritis is a degenerative disease affecting joints that is chronic and disables the movement of 

patients with increasing pain and decreasing their quality of life with age. Available treatments are only 

symptomatic with no cure. Recent methods for managing osteoarthritis involve using pharmacological, non-

pharmacological treatments or both for improving physical function in patients and alleviating pain.  Clinical 

trials were conducted to reveal the extent of benefits obtained from different nutraceuticals and food 

supplements, such as collagen with growing use and fairly good results in the treatment of osteoarthritis. The 

goal of this study is to review the current information about the rational use of collagen in osteoarthritis 
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Introduction: 

steoarthritis (OA) is a joint disorder 

characterized to be chronic and  cause 

disability to patients. The trends of increasing 

life expectancy and obesity are likely to increase its 

prevalence. Its prevalence about 7% of the worldwide 

population (about 500 million people) affecting 

women more than men. Genetic predisposition and 

physical trauma are also risk factors for it.(1,2) 

OA pathophysiology involves both  inflammatory 

and metabolic factors that leads to 

progressivedestructionof articular cartilage. Articular 

cartilage is located at the end of long bones and 

within the intervertebral disc to provide a low friction 

surface and the ability to transport heavy loads. 

Degradation of cartilage will affect the entire joint 

including the joint ligaments, synovium and 

subchondral bone causing pain and low quality of 

life.(3) 

Pain and movement ability are the hallmark 

symptoms in OA patients. These symptoms decrease 

functionality and subsequent impairmentsin work, 

psychological effects and even the sleep of the 

patients. Different scales can be used for pain 

measurement and quality of life estimation in OA. 

The Western Ontario and McMasters Universities 

Osteoarthritis Index (WOMAC) used for the 

assessment of the pain degree, stiffness degree, and 

the physical functionality. It consisted from 24 items 

each of them is scored as 0 to 4 points. In this index a 

score of zero means there is no pain/no limitation and 

a score of 1 means mild pain/limitation and so on 

higher scores mean severe OA.(4). Pain intensity can 

also evaluated by the Visual Analogue Scale (VAS) 

consisted from a horizontal line with 10 centimeter 

long that marked by the patients to represent their 

pain intensity(5). 

Many drugs that are effective in reducing pain can be 

used for osteoarthritis, but without improving the 

underlying cause or cartilage destruction. Nowadays 

several alternative therapies have been used in order 

to decrease cartilage degradation such as 

nutraceuticals, chondroitin sulphate, glucosamine and 

hyaluronic acid(6). Lately, collagen, a dietary 

supplementis in increasing use to improve joint 

health.Cartilage is composed of 10% chondrocytes 

and 90% extracellular matrix, which is 60-70% water 

and the rest, is organic material. In the cartilage 

organic material, the main protein found is collagen 

Type II. Recently, preclinical researches are essential 

to clarify the predicted role of collagen derivatives 

and how can affect the cartilage repair process. This 

helps in preventing unwanted multiple drug therapy 

and better designing of future clinical trials.(7) 

CollagenTherapy in Osteoarthritis: 

        Many efforts were done previously in treatment 

of OA using both non-pharmacological like exercise 

and medications like analgesics, nonsteroidal  

antiinflammatory drugs (NSAIDs), opioids, and 

corticosteroids. These medications are symptomatic 

only reducing pain, inflammation and immobility but 

they are not disease modifying and have adverse 

effects. Since there are no curative medications, so 

supplements and nutraceuticals such as collagen and 

collagen derivatives are tried to be used by OA 

patients(8). The word of nutraceuticals comes from 

combinig words “nutrition and pharmaceutical”and 

refers to products used to help in the prevention and 

treatment of chronic diseases such as OA. Actually 

nutraceuticals correspond to food or products that 

improve health status without adverse effects. 

Collagen is a safe food supplement which 

accumulates in cartilage when properly administered. 

Low level of collagen in the body may result from 

aging or poor nutrition so supplementation with it 

may stimulate chondrocytes and improve the buildup 

of cartilage matrix(9). Experimental studies revealed 

that peptides from oral collagen absorbed and 

concentrated in cartilage tissue. Preclinical studies in 

animal models were conducted to assess the effect of 
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collagen derivatives used in treating OA patients and 

reported daily dose of undenatured native chicken 

type II collagen (UC-II) when applied after injury to 

knees may help the mechanical function without 

progressive damage of the articular cartilage.(10)These 

results encouraged more studies to estimate the role 

of collagen derivatives in alleviating disease 

symptoms(11). A systematic literature review about 

collagen hydrolysate (CH) found that there are little 

benefits to recommend the daily use of it.(12) While 

other randomized placebo controlled trials evaluating 

the efficacy of oral collagen on disease symptoms 

using WOMAC scale or VAS found significant 

positive effect on stiffness but not on pain and 

functional limitation.  In fact, further efforts should 

be made by laboratory and clinical researchers to 

obtain definitive results. (13) 

Non-hydrolyzed Collagen: 

        Collagen is the prominent protein that found in 

extracellular matrix of connective tissues such as 

skin, tendons, ligaments, bones,cartilage with 

functions of building of joint cartilage, anti-

inflammatory, antioxidant and signaling activity. It is 

a big protein, of approximately 300KDa, with a 

complex structure due to its quaternary structure 

formed by a triple-helix.  Its protein sequence is 

unusually rich in the amino acids hydroxyproline, 

proline and glycine, making the motif Gly-Pro-Hyp a 

hallmark of its sequence(14). Collagen derivatives are 

obtained from beef, pork, fish bones and skins then 

pass through enzymatic hydrolysis to smaller amino 

acids and/or peptides increase that increase their 

postprandial absorption and bioavailability(15). The 

pre-digested and processed collagen products known 

as collagen hydrolysates(CHs) and found as capsules. 

There are many steps and manufacturing processes to 

make CHs products with variable molecular weight 

(MW) as a result of variable amino acids and peptide 

sequence. Lower MW peptides are more easily taken 

and absorbed through small intestine then blood 

circulation so improving their delivery to joints.Type 

II collagen found mostly inarticular cartilage and 

intervertebral discs so oral collagen administration 

may provide support cartilage repairing but this still 

not proved yet. Other formulations synthesized  

based on  hydrolysis degree that yield  collagen 

derivatives of undenatured collagen or hydrolyzed 

collagen(16). Still there are no studies that determine 

the absorbed amount of collagen peptides in the 

gastrointestinal tract then to blood. Clinical trials 

evaluating the oral undenatured and hydrolyzed 

collagen were conducted to show that their 

administration is associated with mild adverse effects 

and well tolerated by the patients(17). 

 

 

1.Undenatured Collagen (UC-II)  

        Many clinical trials have been conducted on 

humans and animals about the use of undenatured 

collagen type II (UC-II) that is often extracted from 

chicken cartilage(18). It has a fair good safety profile 

with immune modulatory properties. The degree of 

digestion and absorption after administration to 

humans required to be evaluated, but the bioactive 

peptides have been postulated to be kept and 

absorbed as prolineand glycine amino acids 

particularly that applied as important building blocks 

for cartilage extracellularmatrix (ECM) 

macromolecules.(16,19,20) 

Also, UC-II play a role in decreasing body immune 

response towards damaging joint cartilage by 

multiple reactions termed oral tolerance. Oral 

tolerance can be defined as minimizing or 

suppressing the immune response by oral antigen 

administration which could be useful in autoimmune 

disease. Small doses of oral antigen are good for  the 

suppression of cell mediated immune responses, on 

the other hand  high dosesof oral antigen that directed 

to peripheral tolerance(21). The reason ofUC-II 

mediated oral tolerance is due to special epitopes that 

occur as a part of the intact helix structure followed 

by immune system recognition. After recognition of 

these epitopes they interact with lymphoid tissue 

associated with gut (GALT) that result in attenuating 

the systemic (T cell) attack decreasing cartilage 

inflammation and damage. (22,23) 

There is a connection between anti-inflammatory 

cytokines and cartilage health. The activation of the 

Regulatory T cells (Tregs) after inflammation induce 

and stimulate chondrocytes for synthesizing cartilage 

components. UC-II similar to Tregsalso contribute to 

the secretion of Interleukin 10&4 and transforming 

growth factor which act as anti inflammatory 

cytokines that minimizing the inflammatory 

damageand resuming collagen and ECM synthesis 

thus improving the functionality of the joints and 

decreasing pain.(24,25) 

2.Collagen hydrolysate (CHs): 
         Collagen hydrolysate (CHs) or hydrolyzed 

collagen is similar to gelatin in amino acid but differ 

in chemical properties. Collagen hydrolysate is well 

known to dissolve in water that makes its digestion 

and absorption easier as a free amino acids 
(26).Variable peptide sequences and molecular weights 

are produced after many processing events on native 

collagen. Variation between these products can affect 

the biological action of them on joint inflammation 

and subsequent effects on bone. It is well known that 

lower molecular weight collagen peptides are quite 

easily be taken to blood after absorption from small 

intestine and easily delivered to joints(27).  
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The amino acid composition of collagen peptides has 

a great effect on the hydrolysis and digestion process. 

Some peptides are not readily hydrolyzed and 

digested after administration resulting in low 

absorption. Peptides such as proline or 

hydroxyproline resulted from degradation of 

peptides, have been measured to circulate for up to 

four hours in blood after collagenand gelatin 

administration by oral route.Oral hydrolyzed collagen 

degraded to smaller peptides and amino acids with 

low molecular weight. So hydrolyzed collagen 

administration associated with higher level of 

solubility, bioavailabilityand higher absorption in 

comparison to undenatured collagen. It have been 

suggested that collagen derived peptides stimulate 

chondrocytes synthesizing  ECM macromolecules, 

increase osteoblast activity and decrease osteoclastic 

activity(16). Combined oral administration of CH with 

other nutritional ingredients such as calcium and 

vitamin D bring more beneficial effects on bone 

health. Improvement of body health also have been  

demonstrates with CH  due to antioxidant activity, 

anti-aging , wound healing effect and reducing  the 

risk of thrombosis-related cardiovascular diseases(28). 

Conclusion: 

       Many efforts are being made to find new 

therapeutic options that can both  reduce OA pain and 

improve the disease course. Nutraceuticals such as 

collagen are attractive candidates due to their safety 

profile and good improvement with its use. However, 

collagen considered to be effective in small scale 

clinical trials and have greater impact in early stages 

of OA. Also there is little evidence about the ability 

of collagen to ameliorate and treat advanced joint 

damage. More studies and collaboration at both the 

academic and industrial level are required to support 

and give a scientific explanation for the rational use 

of collagen, clarify the mechanism of action in OA 

and the development of effective products. 

Conflict of Interest  

There is no conflict of interest. 

References: 

1.  Hunter DJ, March L, Chew M. Osteoarthritis in 2020 

and beyond: a Lancet Commission. Lancet. 

2020;396(10264):1711–2.  

2.  Samvelyan HJ, Hughes D, Stevens C, et al. Models 

of Osteoarthritis: Relevance and New Insights. Calcif 

Tissue Int. 2021;109(3):243–56.  

3.  Abramoff B, Caldera FE. Osteoarthritis: Pathology, 

Diagnosis, and Treatment Options. Med Clin North 

Am. 2020;104(2):293–311.  

4.  Aşkın A, Özkan A, Tosun A, et al. Quality of life and 

functional capacity are adversely affected in 

osteoarthritis patients with neuropathic pain. 

Kaohsiung J Med Sci. 2017;33(3):152–8.  

5.  Nikolic G, Nedeljkovic B, Trajkovic G, et al. Pain, 

Physical Function, Radiographic Features, and 

Quality of Life in Knee Osteoarthritis Agricultural 

Workers Living in Rural Population. Pain Res 

Manag. 2019;2019.  

6.  Chloe Steele. Collagen: A Review of Clinical Use 

and Efficacy. Nutr Med J. 2022;1(1):1–20.  

7.  de Almagro MC. The Use of Collagen Hydrolysates 

and Native Collagen in Osteoarthritis. Am J Biomed 

Sci Res. 2020;7(6):530–2.  

8.  Horecka A, Hordyjewska A, Blicharski T, et al. 

Osteoarthritis of the knee— biochemical aspect of 

applied therapies: a review. Bosn J Basic Med Sci. 

2022;22(4):488–98.  

9.  Kwatra B. Collagen Supplementation : Therapy for 

the Prevention and Treatment of Osteoporosis and 

Osteoarthritis : a Review. World J Pharm Pharm Sci. 

2020;9(5):589–604.  

10. Bagi CM, Berryman ER, Teo S, et al. Oral 

administration of undenatured native chicken type II 

collagen (UC-II) diminished deterioration of articular 

cartilage in a rat model of osteoarthritis (OA). 

Osteoarthr Cartil. 2017;25(12):2080–90.  

11. Honvo G, Lengelé L, Charles A, et al. Role of 

Collagen Derivatives in Osteoarthritis and Cartilage 

Repair: A Systematic Scoping Review With 

Evidence Mapping. Rheumatol Ther. 2020;7(4):703–

40.  

12. Van Vijven JPJ, Luijsterburg PAJ, Verhagen AP, et 

al. Symptomatic and chondroprotective treatment 

with collagen derivatives in osteoarthritis: A 

systematic review. Osteoarthr Cartil. 

2012;20(8):809–21.  

13.  García-Coronado JM, Martínez-Olvera L, Elizondo-

Omaña RE, et al. Effect of collagen supplementation 

on osteoarthritis symptoms: a meta-analysis of 

randomized placebo-controlled trials. Int Orthop. 

2019;43(3):531–8.  

14.  Paul C, Leser S, Oesser S. Significant amounts of 

functional collagen peptides can be incorporated in 

the diet while maintaining indispensable amino acid 

balance. Nutrients. 2019;11(5).  

15.  Skov K, Oxfeldt M, Thøgersen R, et al. Enzymatic 

hydrolysis of a collagen hydrolysate enhances 

postprandial absorption rate—a randomized 

controlled trial. Nutrients. 2019;11(5).  

16.  Mobasheri A, Mahmoudian A, Kalvaityte U, et al. A 

White Paper on Collagen Hydrolyzates and 

Ultrahydrolyzates: Potential Supplements to Support 

Joint Health in Osteoarthritis? Curr Rheumatol Rep. 

2021;23(11).  

17.  Lugo JP, Saiyed ZM, Lane NE. Efficacy and 

tolerability of an undenatured type II collagen 

supplement in modulating knee osteoarthritis 

symptoms: A multicenter randomized, double-blind, 

placebo-controlled study. Nutr J. 2016;15(1).  



 

                                                                                      62                            Iraqi J. Comm. Med., July-Dec 2022(2) 
 

18.  Hasan G, Cemal O, Emre S, et al. 

Undenatured Type II Collagen ( UC-II ) in Joint 

Health. Animals. 2020;10(697):1–24.  

19.  Lugo JP, Saiyed ZM, Lau FC, et al. 

Undenatured type II collagen (UC-II®) for joint 

support: A randomized, double-blind, placebo-

controlled study in healthy volunteers. J Int Soc 

Sports Nutr. 2013;10:1–12.  

20.  Yatish DR, L DN, Bilagi DA, et al. 

Evaluation of clinical efficacy of undenatured type ii 

collagen in the treatment of osteoarthritis of knee. A 

randomized controlled study. Int J Orthop Sci. 

2020;6(2):497–500.  

21.  Sricharunrat T, Pumirat P, Leaungwutiwong 

P. Oral tolerance:Recent advances on mechanisms 

and potential applications. Asian Pacific J allergy 

Immunol. 2018;36(4):207–16.  

22.  Pabst O, Mowat AM. Oral tolerance to food 

protein. Mucosal Immunol. 2012;5(3):232–9.  

23.  Di Cesare Mannelli L, Micheli L, Zanardelli 

M, et al. Low dose native type II collagen prevents 

pain in a rat osteoarthritis model. BMC 

Musculoskelet Disord. 2013;14.  

24.  Sadigursky D, Filardi V, Magnavita S, et al. 

uudenatured collagen type II for  the  treatment  of 

osteoarthritis of the knee. 2022;30(2).  

25.  Jain K, Mehra AA, Mehta KD, et al. Role of 

undenatured collagen type II and Aflapin 

combination in the management of osteoarthritis: a 

review. Int J Res Orthop. 2021;7(4):885.  

26.  Porfírio E, Fanaro GB. Collagen 

supplementation as a complementary therapy for the 

prevention and treatment of osteoporosis and 

osteoarthritis: a systematic review. Rev Bras Geriatr 

e Gerontol. 2016;19(1):153–64.  

27.  Hong H, Fan H, Chalamaiah M, et al. 

Preparation of low-molecular-weight, collagen 

hydrolysates (peptides): Current progress, challenges, 

and future perspectives. Food Chem. 

2019;301:125222.  

28.  Li B. Beneficial Effects of Collagen 

Hydrolysate: A Review on Recent Developments. 

Biomed J Sci Tech Res. 2017;1(2).  

 


