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Orthomolecular Therapy for Gonarthrosis: 
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Abstract  Nine patients su!ering from gonarthrosis were administered ascorbic acid, L-lysine, 
grape seed extract, and broad-spectrum nutrients orally. Over the course of three to four weeks, "ve 
patients became pain-free and four experienced signi"cant pain relief. All gained mobility. Neither 
surgery nor analgesics were required during follow-up periods up to more than three years. #is 
therapy for osteoarthritis should be studied further, as it might be an e!ective and convenient pri-
mary treatment. It might also be useful to prevent osteoarthritis.

Introduction
Osteoarthritis is a widespread disease of 

unknown causes. It is described as disparity 
between burden and loading capacity of the 
cartilage. Degeneration of cartilage gener-
ates pain and thus immobility. !e balanced 
condition between construction and reduc-
tion of cartilage is disturbed, and the latter 
prevails. In an article about collagen, Eyre et 
al. noted the following: 

“…there appears to be little capacity for 
articular chondrocytes to recapitulate the 
overall collagen architecture if the mature tis-
sue is mechanically injured or goes through 
advanced stages of degeneration. !e ability 
of chondrocytes to remodel the collagen at 
ultrastructural and molecular levels is poorly 
understood. !ere may be greater capacity 
than previously thought.”1 

Even though the turnover rate of colla-
gen increases following injury or damage, it 
appears to be very slow.2,3 In contrast, using 
isotopes which were “probably incorporated 
into the protein polysaccharide”, Mankin 
observed “a half-life of about eight days ac-
counting for over one fourth of the poly-
saccharide present in the tissue.”4 Hence, 
cartilage is not inert metabolically.5 Insu"-

cient remodelling capacity could depend on 
oxidative stress6 or lack of substrates like L-
lysine, ascorbic acid, and copper which can-
not be synthesized by the body.7 Over the 
last two decades studies both in vitro and in 
vivo “have con#rmed that articular chon-
drocytes are able to respond to mechanical 
injury, joint instability due to genetic fac-
tors, and biological stimuli such as cytokines 
and growth and di$erentiation factors that 
contribute to structural changes in the sur-
rounding cartilage matrix.”5

Besides glycine and proline, L-lysine is 
an important component of collagen #brils 
whose su"cient intake must be guaranteed. 
Ascorbic acid is crucial as a cofactor of prolyl 
hydroxylase and lysyl hydroxylase to gener-
ate hydroxyproline and hydroxylysine. After 
glycosylation with monosaacharides that 
occurs on hydroxy groups of L-lysine only, 
three propeptides will form a triple helix 
known as procollagen. In the golgi apparatus 
oligosaccharides are added. In being secreted 
out of the cell, collagen peptidases remove 
the ends of the procollagen molecule, and 
thereby tropocollagen is built. Lysyl oxidase 
produces aldehyde groups, which enable co-
valent bonding between tropocollagen mol-
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ecules resulting in a polymer called collagen 
#bril.8 Lysyl oxidase is an extracellular cop-
per enzyme, therefore copper supply should 
be su"cient. 

In vitro and animal studies support the 
idea that the properties of grape seed extract 
(GSE) may have bene#cial e$ects on carti-
lage integrity.9-12 GSE contains polyphenols 
such as resveratrol, phenolic acids, oligomer-
ic proanthocyanidins (OPC), and %avonoids. 
Bio%avonoids and OPC show an initial in-
crease in capillary resistance as they inhibit 
catecholamine O-methyl transferase result-
ing in a prolonged action of adrenalin which 
decreases capillary permeability.13 Neverthe-
less, blood pressure remains normal and even 
mild hypertension gets normalized.14 Mas-
quelier’s experiments also discovered that 
OPC, but not bio%avonoids, reduce dehy-
droascorbic acid to ascorbic acid with gluta-
thione as a cofactor, thus establishing a long 
term e$ect on increased capillary resistance 
by ascorbic acid mediated reconstruction of 
collagen. 

Arthrosis is frequently accompanied by 
episodes of arthritis leading to exacerbation 
of cartilage damage. !erefore, GSE’s e$ec-
tive antioxidant properties15,16 and anti-in-
%ammatory qualities, for example by inhib-
iting histamine release,17 are helpful. GSE 
is well absorbed,14,18 plays a role in the pre-
vention of degenerative diseases,19 and de-
creases low-density lipoprotein-cholesterol 
oxidation and platelet aggregation. Another 
study showed that catechin treated collagen 
became resistant to mammalian, but not to 
bacterial collagenase. It was concluded cat-
echin binds tightly to collagen and modi#es 
its structure su"ciently to make it resistant 
to enzyme degradation.20 Altogether, these 
e$ects make OPC much more e$ective 
compared to bio%avonoids. 
Methods

Orthomolecular therapy with L-lysine, 
ascorbic acid, and GSE (Polyphenolics, 
Madera, CA) was o$ered to nine female pa-
tients who were su$ering from chronic pain 
due to gonarthrosis (Table 1, opposite). Go-
narthrosis is a degenerative, non-infectious 

disease of the knee joint, of which the ar-
throsis is morphologically characterized by 
a progressive loss of cartilage, sclerosis of 
the subchondral osseous structures, and par-
tial involvement of the synovia.21 !e OPC 
content of GSE was signi#cant at 94 %.22 
All patients were treated orthopedically for 
many years. !eir knees did not have any 
major axial deviations. In addition to these 
substances a mixture of broad-spectrum nu-
trients was recommended to guarantee basic 
nutrient availability. !e clinical focus was 
on pain relief. Pain levels were recorded be-
fore and during treatment using a 4-point 
Likert-type scale ranging from no or almost 
no pain (denoted as “0”) to severe pain (de-
noted as “3”). 
Results

Signi#cant pain relief was observed in 
four cases and #ve cases became pain-free 
(Table 2, p. 182; sign test, p<0.05). No an-
algesics were needed and mobility improved 
in all cases. 

After a few months of therapy four pa-
tients lowered their daily doses of L-lysine 
and Case #7 took L-lysine (2 g) from the 
beginning and no GSE. Two of these be-
came pain-free and three experienced pain 
relief. !e only one patient who did not take 
GSE did not become pain-free. All pain-
free patients took 4-8 g (mean 6.4 g) ascor-
bic acid; those who still had little pain were 
taking 2-6 g (mean 4.0 g). It is concluded 
that for complete and lasting pain relief 4-6 
g of ascorbic acid is advisable combined with 
GSE and a su"cient amount of L-lysine 
(0.3-2.5 g). 

Knee prosthesis was recommended to 
Case #1 in August, 2008. Following expla-
nations of biochemical pathways she de-
cided to attempt orthomolecular treatment. 
In January 2009, she ordered another pre-
scription. Consulting in March she reported 
running out of her medication and realized 
just a couple of weeks later that her pain had 
relapsed. She continued taking her medi-
cation and reduced L-lysine some months 
later to 500 mg,  staying pain-free with just 
little discomfort during winter, and of course 
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Nutrient Dosage

Ascorbic acid 6-8 g
GSE 500 mg
L-lysine 2,500 mg
Vitamin A 500 IU
Vitamin B1 1.0 mg
Vitamin B2 1.2 mg
Vitamin B3 12 mg
Vitamin B6 1.2 mg
Vitamin B12 3 μg
Vitamin D3 5 μg
Vitamin E 34 mg
Folic Acid 0.4 mg
Chromium 60 μg 
Copper 1.0 mg
Magnesium 200 mg
Molybdenum 80 μg
Selenium 33 μg
Zinc 8 mg
Beta-carotene 0.167 mg
Lutein 1.3 mg
Lycopene 1.3 mg
L-arginine 250 mg
L-carnitine 50 mg
L-cysteine 30 mg
L-proline 375 mg
Biotin 70 μg
Coenzyme Q10 10 mg

Table 1. Nutrients and prescribed daily doses (Ascorbic acid, GSE, L-lysine, arginine, carnitine, 
cysteine, and proline were taken orally in twice daily divided doses; all other substances once daily) 

without prosthesis. 
Case #5 experienced little improvement 

in December 2009, taking less than 2 g of 
ascorbic acid. After increasing the dose to 8 
g she became pain-free. In June, 2010, she 
could lower the dose of L-lysine to 500 mg 
without relapse of pain. 

Besides arthrosis, Case #9 had ar-
throscopic surgery two times to repair the 
menisci of her right knee. She was pain-free 
after one month of therapy and lowered her 
daily L-lysine and GSE from 500 to 300 
mg, respectively, but continued taking 4 g 
ascorbic acid and the other nutrients. 

Discussion
Mobility itself leads to an improvement 

of cartilage metabolism.23 Even if many 
microbiological pathways are not well un-
derstood, the relief of pain correlates to a 
remodelling and thickening of the cartilage 
layer, to improvements of cartilage quality, to 
diminished in%ammation, or to a combina-
tion of these. Cartilage thickness could be 
measured by radiography or magnetic reso-
nance tomography which was not done be-
cause these patients recovered and there was 
no need for extended diagnostic procedures. 
Furthermore, radiography would not explain 
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the underlying microbiological mechanisms.
!e daily demand for L-lysine in 

healthy people is estimated to be 30 mg/kg 
bodyweight24 (i.e. 2.1 g/70 kg). !e demand 
in arthritic disease is unknown even though 
it is a major substrate for collagen produc-
tion. !is study suggests that supplemental 
L-lysine has therapeutic e$ects. Cartilage is 
supplied with nutrients by the synovial %uid 
under anaerobic conditions. Ascorbic acid 
concentration in synovial %uid and in blood 
plasma is at comparable levels.25 As seen 
among the present cases, raising the dose 
of ascorbic acid improved the results (case 
#5), and those taking less ascorbic acid did 
not get pain-free completely. !is indicates 
the importance of the dose of ascorbic acid, 
which suggests that higher synovial %uid 
concentrations are more therapeutic.  

Prior to this study, such fast recoveries of 
osteoarthritis could not be observed in pa-
tients who only took ascorbic acid for other 
reasons. Adding GSE enhanced the e"cacy 
by augmenting anti-in%ammatory and anti-
oxidative mechanisms. As Case #7 demon-
strated, GSE might be necessary to achieve 
painlessness; without GSE and despite suf-
#cient ascorbic acid intake, pain relief was 

not complete. 
In order to elucidate which nutrient 

contributes to pain relief, they could be pre-
scribed consecutively. !is data suggests that 
the combination of ascorbic acid, L-lysine, 
and GSE yields the best achievable results. 
Conclusion

!e cause of primary osteoarthritis is 
not unknown. It is an imbalance between 
mechanical forces that have the potential to 
damage cartilage and the collagen remodel-
ling capacity of the chondrocytes. As arthrosis 
progresses with age, even if just minor physi-
cal burdens are present, chondrocyte function 
seems to be crucial. !e present study proves 
that it is possible to ease and to resolve gonar-
throtic pain by means of nutrients in appro-
priate doses which assist chondrocytes’ ability 
to maintain cartilage integrity. !ese #ndings 
are in accordance with what we know about 
biochemical mechanisms in osteoarthritis. 
Additional studies are warranted to con#rm 
these preliminary results. 
Statement of Informed Consent

Verbal consent was obtained from all 
patients for publication of this report. All 

Table 2. Pain levels before and after therapy (0: No or almost no pain, 1: little pain, 2: mod-
erate pain, 3: severe pain) 

Case Age Score  Score  Ascorbic (g)*  L-lysine( g)*  GSE (g)*  
  Before  After 3-4 Acid
  Treatment Weeks of
   Treatment    

1  64  3  0 8  2.5 0.5
2 75 3 1 2 1.0 0.5
3 57 3 0 6 2.5 0.5
4 60 2 0 6 2.5 0.5
5 75 2 0 8 0.5 0.5
6 87 2 1 4 0.5 0.5
7 43 2 1 4 2.0 0
8 66 3 1 6 2.5 0.5
9 70 2 0 4 0.3 0.3

*Long-term daily dosages patients have remained on to sustain their improvements
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identifying details have been removed to 
protect anonymity. !e author and editor 
provide their assurance that these alterations 
have not distorted the scienti#c meaning. 
Competing Interests

!e author declares that he has no com-
peting interests.
References
1. Eyre DR, Weis AM, Wu J-J: Articular cartilage 

collagen: an irreplaceable framework? Europ Cells 
Material, 2006; 12: 57-63.

2. Verzijl N, DeGroot J, !orpe SR, et al: E$ect of 
collagen turnover on the accumulation of Ad-
vanced glycation end products. J Biol Chem, 2000; 
275: 39027–39031. 

3. Sivan S-S, Wachtel E, Tsitron E, et al: Collagen 
turnover in normal and degenerate human inter-
vertebral discs as determined by the racemization 
of aspartic acid. J Biol Chem, 2008; 283: 8796-
8801. 

4. Mankin HJ, Lippiello L: !e turnover of adult 
rabbit articular cartilage. J Bone Joint Surg Am, 
1969; 51: 1591-1596. 

5. Goldring MB, Marcu KB: Cartilage homeosta-
sis in health and rheumatic diseases. Arthritis Res 
#er, 2009; 11: 224. 

6. Yudoh K, van Trieu N, Nakamura H, et al: Po-
tential involvement of oxidative stress in cartilage 
senescence and development of osteoarthritis: 
oxidative stress induces chondrocyte telomere 
instability and downregulation of chondrocyte 
function. Arthritis Res #er, 2005; 7: R380-R391. 

7. Alberts B, Johnson A, Lewis J, et al: Molekularbi-
ologie der Zelle. Weinheim. Wiley-Vch. 2004.

8. Kadler KE, Holmes DF, Trotter JA, et al: Colla-
gen #bril formation. Biochem J, 1996; 316: 1-11. 

9. Esser RE, Angelo RA, Murphey MD, et al: 
Cysteine proteinase inhibitors decrease articular 
cartilage and bone destruction in chronic in%am-
matory arthritis. Arthritis Rheum, 1994; 37: 236-
247. 

10. Tiku ML, Shah R, Allison GT: Evidence linking 
chondrocyte lipid peroxidation to cartilage matrix 
protein degradation. Possible role in cartilage ag-
ing and the pathogenesis of osteoarthritis. J Biol 
Chem, 2000; 275: 20069-20076. 

11. Miller MJS, Bobrowski P, Shukla M, et al: Chon-
droprotective e$ects of a proanthocyanidin rich 
Amazonian genonutrient re%ects direct inhibition 
of matrix metalloproteinases and upregulation of 
IGF-1 production by human chondrocytes. J In-
$amm (Lond), 2007; 4:16. 

12. Bralley E, Greenspan P, Hargrove JL, et al: Inhi-
bition of hyaluronidase activity by select sorghum 
brans. J Med Food, 2008; 11: 307-312. 

13. Masquelier J, Michaud J, Laparra J, et al: Fla-
vonoides et pycnogenols. Int J Vitam Nutr Res, 

1979; 49: 307-311. 
14. Sivaprakasapillai B, Edirisinghe I, Randolph J, et 

al: E$ect of grape seed extract on blood pressure 
in subjects with the metabolic syndrome. Metabo-
lism, 2009; 58: 1743-1746.

15. Meunier MT, Duroux E, Bastide P: Free-Radical 
Scavenger Activity of Procyanidolic oligomers 
and anthcyanosides with respect to superoxide 
anion and lipid peroxidation. Plantes medicinales 
et phytotherapie. Tome XXIII, 1989; 4: 267-274. 

16. Scalbert A, Johnson IT, Saltmarsh M: Dietary 
polyphenols and health: proceedings of the 1st in-
ternational conference on polyphenols and health. 
Polyphenols: antioxidants and beyond. Am J Clin 
Nutr, 2005; 81: 215S-217S. 

17. Middleton, E: !e %avonoids. Trends Pharmacol 
Sci, 1984; 5: 335-338. 

18. Masquelier J: Pycnogenols: recent advances in the 
therapeutical activity of procyanidins. In. eds. Beal 
JL, Reinhard E. Natural products as medicinal 
agents.  Supplement of Plant Medica. J Med Plant 
Res and J Nat Products. Stuttgart. Hippokrates 
Verlag. 1980; 243-255. 

19. Leifert WR, Abeywardena MY: Cardioprotective 
actions of grape polyphenols. Nutr Res, 2008: 28; 
729-737. 

20. Kuttan R, Donnelly P, DoFerrante N: Collagen 
treated with (+) - catechin becomes resistant to 
the action of mammaliam collagenase. Experienta, 
1981; 37: 221-223. 

21. Pullig O, Pfander D, Swoboda B: Molecular prin-
ciples of induction and progression of arthrosis. 
Orthopade, 2001; 30: 825-833.

22. Edirisinghe I, Burton-Freeman B, Kappagoda T: 
!e mechanism of the endothelium dependent 
relaxation evoked by a grape seed extract. Clin Sci 
(Lond), 2008; 114: 331-337. 

23. Lee GC: Extended mechanical stimulation of 
cartilage for growth and repair. Master of Engi-
neering !esis. Cambridge, MA. Department of 
Electrical Engineering and Computer Science. Mas-
sachusetts Institute of Technology. 2004. 

24. Tomé D, Bos C: Lysine requirement through 
the human life cycle. J Nutr, 2007; 137: 1642S-
1645S. 

25. Abrams E, Sandson J: E$ect of ascorbic acid on 
rheumatoid synovial %uid. Ann Rheum  Dis, 1964; 
23: 295-299. 

Welker Case series.indd   183 11/29/11   10:26:42 PM


	Untitled

