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Introduction

Collagen is a protein that makes up the connective tissue in animals,
including humans. It provides structure for cartilage, tendons, blood
vessels, bones, and skin. There are many different kinds of collagen.
Collagen is made up of amino acids, with a high proportion of glycine,
proline, and hydroxyproline. Adequate protein and vitamin C intake are
important for collagen production.
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Bctyn

KonareH - ue 6inok, sikuin yTBOPIOE CMOMy4YHY TKaHUHY Y TBapuH,
BKNtovaoum nogen. BiH 3abeaneyye CTPYKTYpY XpsLiB, CyXOXuUIb,
KPOBOHOCHWX CyAWH, KICTOK i LWKipW. ICHye 6araTo pisHUX BUAiB KonareHy.
KonareH cknagaetbcst 3 aMiHOKMCNOT 3 BUCOKOK YaCTKOK MMiLMHY,
NponiHy Ta rigpokcunporniny. [loctaTHe cnoXumBaHHA Ginka Ta BiTamiHy C €
BaXXNMBMM A118 BUPOOHMLTBA KONareHy B OpraHiami.
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Some claim that ingesting collagen can increase collagen synthesis, but
there is evidence that dietary collagen doesn’t increase collagen synthesis
in humans compared to other protein sources.

Osteoarthritis and skin appearance are the only topics we encountered
that have numerous controlled clinical trials showing a benefit of collagen
supplementation in humans. We didn’t include studies that used
supplements containing active ingredients in addition to collagen.

A major limitation of the following collagen studies is that most don’t
control for protein intake, a known factor in collagen production. To draw
any conclusions about the efficacy of collagen, we’d want to see human
trials testing collagen versus an equivalent amount of other protein
(especially plant protein as meat contains collagen).

Research on Vegans

There’s no direct research on collagen production among vegans. One
study led researchers to theorize that vegans don’t produce optimal levels
of collagen.

[Fusano et al. (2020, Italy)] conducted a prospective study comparing
scar tissue healing between 11 male and 10 female vegans and 11 male
and 10 female omnivores after surgical excision of a nonmelanoma skin
cancer. Vegans had a poorer average Scar Cosmesis Assessment and
Rating (SCAR) than omnivores. The authors believed that the healing
pattern shown by the vegan patients indicated an alteration in collagen
production.

Vegans had significantly lower average serum iron levels (48.71 £ 8.71
pg/dL vs 82.76 £ 24.26 pg/dL; normal range: 70-175 pg/dL for men and
50-150 ug/dL for women). This is the first we’ve seen of vegans with such

[esiki cTBEpPOKYIOTh, WO CNOXUBAHHA KonareHy Moxe 36inblnTn CUHTE3
KonareHy, ane € Jokasu TOro, Lo Xap4yoBuUin KonareH He 36inbLuye CUHTe3
KonareHy y niogen NopiBHAHO 3 iHWUMK oxepenamu Binka.

OcTeoapTpuT i 30BHILLHIN BUrNAL, LUKIPU — LI EANHI TEMW, 3 AKUMU MN
CTUKanucs, i ki NPOMLLMN YUCIIEHHI KOHTPOSbOBAHI KITiHIYHI
BUNPOBYBaHHSA, WO 4EMOHCTPYIOTb KOPUCTb J00aBOK KonareHy ans
nogen. Mu He BKINIOYMNKN SOCTOKEHHS, sIKi BAKOPUCTOBYBanu gobaskuy,
LLIO MICTATb iHLWI aKTUBHI IHrpedieHTV Ha J0O4aTOK 40 KorareHy.

OCHOBHUM OBMEXEHHSIM HaBeOEeHUX HKYe JOCHIOKEHb KonareHy € Te,
LLIO B BiNbLUOCTi 3 HAX HE KOHTPONOBANOCS CNOXMBaHHSA Binka, BigoMoro
dakTopa, Wwo cnpusde BupobHnuTBy Konareny. o6 3pobutn byab-siki
BMCHOBKW LLOAO e(PEKTUBHOCTI KonareHy, Mu xoTinu 6 nobauntu
BUNPOBYBaHHA Ha NoaaX, SKi po3rnsaatoTb KorareH y NopiBHSAHHI 3
€KBiBaNEHTHOIO KiNbKICTHO iHWoro Ginka (ocobnmeo pocnuHHoro Ginka,
OCKifNbKN M'ACO MICTUTb KOrareH).

[locnimxeHHs BeraHiBs

Mpamux gocnigpxkeHb BUPOOHMLTBA KonareHy cepep BeraHiB Hemae. OgHe
AOCTAKEHHSA 3MYCUNO OOCHIAHMKIB NPUNYCTUTH, LLIO HA BEraHCbKOMY
pauioHi opraHiam He BUpOOnsie oNnTUManbHU PiBEHb KONareHy.

[Fusano et al. (2020, Italy)] npoBenu npocnekTMBHE AOCHIAXKEHHS, Y
SIKOMY MOpPIBHIOBANM 3aroeHHsA pyobLeBol TkaHMHM B 11 YONOBIKiB-BEraHiB i
10 xiHok-BeraHiB Ta 11 BceiaHux YonogikiB i 10 BcelgHMX XiHOK nicns
XipypriyHoOro BuganeHHs HeMenaHoOMHOro paky LKipn. BeraHn manu ripiy
cepepHto ouiHKy 3aroeHHs pybuis SCAR (Scar Cosmesis Assessment and
Rating), Hix BCceigHi. ABTOpM BBaXatoTb, O CXeMa OAYXaHH4A, NokasaHa
nauieHTaMmu-BeraHamm, BKa3ye Ha 3MiHM Y BUPOBNEHHI opraHiamom
KonareHy.

BeraHn manu 3Ha4YHO HWXYUIW cepeaHin piBeHb CMPOBATKOBOIO 3ari3a
(48,71 £ 8,71 mkr/an npotun 82,76 * 24,26 MKr/gn; HOpMansHUA AianasoH:
70-175 mkr/an gnga vyonosikiB i 50-150 mkr/gn ans xiHok). Mu Bneplie
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low serum iron levels. There aren’t many studies reporting the serum iron
levels of vegans because iron status is usually measured by way of serum
ferritin, hemoglobin, transferrin, hematocrit, and total iron binding capacity.
[Weikert et al. (2020, Germany)] found serum iron among 18 male and
18 female vegans to be 89 + 31 ug/dL compared to 106 + 39 pg/dL
among 18 male and 18 female omnivores.

Vegans had significantly lower average serum B12 levels (129 + 14 pmol/l
vs 245 + 128 pmol/l). Healthy B12 levels are considered to be >148 pmol/l
(200 pg/ml). Severe deficiency tends not to be seen among vegans until
levels drop below 75 pmol/l [Wokes, 1955] but perhaps moderately low
levels could prevent optimal scar healing.

The study didn’t control for serum iron or B12 levels. Nutrient intakes
weren’t assessed so we don’t have any information on protein or zinc
intakes, which could impact scar healing.

See Appendix D: Wound Healing in Vegans of our Protein page for a short
review of other studies.

Collagen for Osteoarthritis

The most common form of arthritis, osteoarthritis, is defined by a
breakdown of cartilage in the joints, especially the hands, knees, and hips
[NIH, 2019]. Osteoarthritis gets worse over time and treatment strategies
focus on pain reduction and preservation of joint function.

Because collagen is a significant part of cartilage, strategies to rebuild
joint cartilage by boosting collagen production and halting the body’s
destruction of existing collagen is an area of interest.

Gaumnu BeraHiB 3 TakMM HU3bKMM PIBHEM 3ani3a B CMpoBaTLi KpoBi. ICHye
He Tak 6arato gocnigXeHb, siKi NOBIAOMMAIOTL NPO PiBEHb 3ani3a B
CUpoBaTLi KPOBi BEraHis, TOMy WO CTaTyC 3ani3a 3a3Bn4an BUMIPHOETHCS
3a JOMOMOrol CMPOBATKOBOIO hepuTunHy, reMornobiHy, TpaHcepuHy,
remMaToKpuTy Ta 3aranbHOi 34aTHOCTI 38’a3yBaTtu 3ani3o. [Weikert et al.
(2020, Germany)] BusiBUNK, WO piBEHb CUPOBATKOBOrO 3anisa 'y 18
YyonogikiB-BeraHiB i 18 xiHok-BeraHiB ctaHoBMB 89 + 31 MKr/an NopiBHSHO 3
106 + 39 mkr/gn y 18 BceigHux YonoBsikiB i 18 BCeigHMX XiHOK.

BeraHn manu 3Ha4HO HWXYNI cepeaHin piBeHb B12 y cuposartui (129 £ 14
nMonb/n Npotn 245 + 128 nMonb/n y KOHTPOMbLHOI rpynu). BeaxaeTbcs,
Lo 3goposum piBHeM B12 € >148 nmonb/n (200 nr/mn). Baxkknin gediuuT,
SIK NPaBUIO, He CNOCTepIraeTbCs cepes BeraHis, AOKN PiBEHb He Bnage
Hwk4e 75 nmonb/n [Wokes, 1955], ane, MOXNMBO, NOMIPHO HU3bKi PiBHI
MOXYTb NepeLIKOANTN ONTUManbHOMY 3aroeHHIO pyouiB.

[ocnigpxeHHA He KOHTPONBAaNo piBEHb CUPOBATKOBOrO 3ani3a abo B12.
CnoXnBaHHA NOXMBHUX PEYOBUH HE OLiHIOBaNocsi, ToMy M1 He MaemMo
0oAHOT iHtbopmaLii NPo cnoXmnBaHHs Binka YM LUMHKY, ike MOrfo BASIMHYTU
Ha 3aroeHHs pyouis.

Owe. Jogatok D: 3aroeHHs paH y BEraHiB Ha Halliin CTOpPiHUi Npo 6inok, B
SKOMY € KOPOTKUM Ornsag, iHWKX SOCiIKEHb.

KonareH gna nikyBaHHA OoCTeoapTpuUTy

HannowwpeHiwa dopma apTpuTy, 0CTE0apTpuT, BUSHAYAETHLCS
pyMHYBaHHSM Xpsila B cyrrnobax, ocobnueo pyk, KoniH i cteroH [NIH,
2019]. OcTeoapTpuT 3 YaCcOM NOTipLYETLCS, | cTpaTeril NikyBaHHSA
3ocepeKeHi Ha 3MeHLLeHHi 6onto Ta 36epexeHHi yHKuii cyrnoba.

OckinbKn KonareH € 3Ha4HOK YaCTUHO Xpsilla, cTpaTerii BigHOBMNEHHS
cyrno6oBoro xpsila LWigxoM NOCUNEHHS BUPOOHULTBA KonareHy Ta
NPUNMUHEHHS PYMHYBAHHA HAsBHOIO KonareHy B opraHiami € obnacTtto
iHTepecy AocnigXeHb.
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Studies investigating the treatment for osteoarthritis typically include the
following measurements:

m  Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) — a self-reported measure of joint pain, stiffness, and
function for people with hip and knee osteoarthritis

m The pain visual analogue scale (VAS) — a validated, subjective
measurement of pain

Collagen Peptides and Osteoarthritis

There are a handful of clinical trials investigating the effect of collagen
peptides on osteoarthritis. Peptides are collagen proteins that have been
hydrolyzed into fragments. The majority of peptides are broken down into
individual amino acids during digestion, but a small amount are absorbed.
In vitro studies [Ohara, 2010] [Postlethwaite, 1978] and animal studies
[Oesser, 1999] have found that collagen peptides may stimulate collagen
production, but these effects haven’t been demonstrated in humans

[Axtel, 2018].

Three randomized, double-blinded, controlled trials have found
significantly improved VAS scores among the collagen peptide groups
compared to the placebo groups [Kumar, 2015] [Benito-Ruiz, 2009] or
glucosamine [Tré and Bohmova, 2011]. In two of the studies, the
manufacturer of the collagen was either a financial supporter of the study
or an employer of one or more authors (Kumar, 2015; Benito-Ruiz, 2009),
while the third study didn’t report its funding [Tré and Bohmova, 2011].

While no studies reported protein intake, one reported meat intake and
found that when meat consumption was taken into account, those with
below-average meat consumption (<1,549 g/week, roughly 18 servings of
meat) showed a significant reduction in VAS with collagen (p=0.01) while

those with above-average meat consumption did not [Benito-Ruiz, 2009].

[ocnigxeHHs nikyBaHHA OCTE0apTPUTY 3a3BUYan BKIKOYAOTh Taki
BUMIPIOBaHHSA:

m |HOekc ocTeoapTpuTy YHiBepcuTeTiB MakMacTepa Ta 3axigHoro
Ontapio (WOMAC) — BumiptoBaHHs 6onto B cyrnobax, CKyToCTi Ta
dyHKUii cyrnobiB Anga nogen 3 oCTeoapTPMTOM KyrbLUOBOIO Ta
KOMiHHOro cyrnobis.

m BisyanbHa aHanorosa wkana 6onto (VAS) — niaTBepaxeHe
cyb’ekTnBHE BUMIpIOBaHHA 60510

[lenTngun KonareHy Ta octeoapTpuT

ICHyE Kinbka KniHiYHMX BUNpoBbyBaHb, AKi 4OCMiIoKYIOTb BMAMB NENTUAIB
KonareHy Ha octeoapTpuT. lMenTnau - ue BinNku Konarery, rigponisoBaHi Ha
dparMeHTU. binbLwicTb NEnTUaiB Po3LWENOETLCA HA OKpeMI
aMiHOKMCNOTU Nif Yac TpaBneHHs, ane HeBernvKa IX KinbKiCTb
3acsoweTbeA. docnimkeHns in vitro [Ohara, 2010] [Postlethwaite, 1978]
Ta gocnigkeHHs Ha TBapuHax [Oesser, 1999] Buasunu, Wo nentmau
KonareHy MoXyTb CTUMYNtOBaTK BUPOONEHHS KonareHy, ane Ui epektn He
6ynn npogeMoHcTpoBaHi Ha ntogax [Axtel, 2018].

Tpu paHgomi3oBaHi, NOABIVHI CAini, KOHTPONbOBAHI LOCIIIKEHHS BUSIBUIU
3Ha4HO NoKpalleHi nokasHukn VAS cepeq rpyn, wo npurimanm gobaskum
KonareHoBOro nentuay NopiBHAHO 3 rpynoto nnaue6o [Kumar, 2015]
[Benito-Ruiz, 2009] a6o rpyn, Wwo npunmanu rnokodami [Tré and
Bohmova, 2011]. Y aBox gocnigXeHHAX BUPOOHMK KonareHy ogHO4YacHO
abo piHaHCOBO NiATPMMYBaB AocrigkeHHs, abo 6yB poboTogasuem
ofHoro 4n kinbkox astopis [Kumar, 2015] [Benito-Ruiz, 2009], a Tpete
OOCNIIXEeHHSA He NoBIZOMMUIO NPo gxepena noro giHaHcysaHHA [Tré and
Bohmova, 2011].

Xoua XoaHe OOCNIAKEeHHST HE NMOBIAOMNANO NPO CNoXuBaHHA Ginka, ogHe
NOBILOMUITIO MPO CNOXMBAHHA M’sica Ta BUSIBUIO, LLIO, AKLLO BpaxyBaTu
CMOXMBAHHA M’sica, Ti, XTO CMOXMBAE M'ACO HMXKYE cepeaHboro (<1549
r/TmxaeHb, NnpnbnuaHo 18 nopuin m’sca), NPoAEeMOHCTPYBanu 3HavyHe
3HMXKeHHA VAS 3 HagxoakeHHaMm konareHy (p=0,01), Toai gk Ti, XTo
CMOXuBaB M’SICO BULLIE cepeiHbOoro piBHSA, Hi [Benito-Ruiz, 2009].
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This could be because those eating more meat already had a higher
intake of the amino acids that collagen supplies, but it could also be
because meat contains collagen in amounts that are possibly functional

[Paul, 2019].

A randomized, double-blinded study of older people with joint pain taking
collagen peptides found improved VAS scores after 6 months (p=0.036)
compared to placebo although there was no difference between groups in
an overall definition of “clinical responder” in the joint-specific
health-related quality-of-life questionnaire [Bruyeére, 2012].

Type Il Collagen and Osteoarthritis

Undenatured type Il collagen is the primary type of collagen found in
cartilage; it's a type of collagen that’s supposed to prevent the body’s
immune system from attacking its own collagen [Axtel, 2018].

There are two trials that investigated the effect of undenatured type Il
collagen on osteoarthritis. Both studies compared 40 mg collagen to 1,500
mg glucosamine and 1,200 mg chondroitin, and both were funded by the
manufacturer of the collagen, UC-II®.

[Crowley, et al., (2009)] found that both treatments lowered VAS and that
the collagen group experienced significantly improved WOMAC scores at
day 90 (p>0.05) while the glucosamine and chondroitin group did not.
However, there were no significant between-group differences in VAS or
WOMAC.

[Lugo. et al. (2016)] found that collagen resulted in significantly improved
VAS (p=0.025) and WOMAC (p=0.04) compared to glucosamine and
chondroitin.

Lle morno 6yTu Tomy, WO Ti, XTO ICTb Binblle M’Aca, BXe Manu Takum
YMHOM BULLIE CNOXMBAHHA TUX aMiHOKUCIIOT, SIKi MICTUTb KOnareH, ane ue
TaKoX MOrfo ByTy TOMY, LLO M’SICO MICTUTb KOareH Y KinbKoCTsIX, siKi,
MOXITMBO, (PYHKLUIOHanNbHI ANs NokpaweHHs cTaHy nadieHTis [Paul, 2019].

PangomisoBaHe noggiviHe criine JOCNIAXEHHS No4en NoXMoro Biky 3
6onem y cyrnobax, siki npuimanu KonareHoBi NnenTnaun, BUSBUIIO
nokpatleHHs nokasHukie VAS yepes 6 micauis (p=0,036) nopiBHSHO 3
nnayedo, xo4a Mix rpynamm He Byrno pisHuUUi B 3aranibHOMY BU3HAYEHHI
«KITIHIYHOrO pearyBaHHs» y ONUTYBanbHUKY SIKOCTi XXUTTS, NOB'A3aHWI 3i

3pgopos'am cyrnobis [Bruyeére, 2012].

KonareH Il Tuny Ta octeoaptput

HenenatypoBaHui konareH |l Tuny € o0CHOBHUM TUNOM KonareHy, sSkum
MICTUTBCS B XPSLLi; Lle TUN KonareHy, Sknin mae 3anobirtn Hanagy iMyHHOT
CUCTEMM OpraHiamMy Ha BrnacHun konareH [Axtel, 2018].

€ OBa JoCnigKeHHS, SKi BUBYanu BNAnB HeaeHaTypoBaHOro KonareHy
Tuny |l Ha ocTteoapTput. ObUaBa AoCNioKEHHSA NopiBHIOBaNM npunom 40
Mmr konareHy 3 1500 mr rntoko3amiHy + 1200 Mr XoHOPOITUHY, | obuaBa
BOHU (piHaHcyBanuca BupobHukom konareHy UC-II®.

[Crowley, et al., (2009)] 6yno BusaBneHo, Wo obuasa BUAN NiKyBaHHS
3HM3mnm VAS i Wo rpyna KkonareHy 3asHana 3Ha4yHOro nokpalleHHs
nokasHukie WOMAC Ha 90 geHb (p>0,05), Toai sk rpyna rnioko3amiHy Ta
XOHAOPOITMHY He nokasana uboro. OgHak He Byno CyTTEBUX MiXKIPYynoBUX
BigmiHHocTen y VAS a6o WOMAC.

[Lugo, et al. (2016)] BusBunu, W0 konareH 3Ha4dHo nokpaiuye VAS
(p=0,025) i WOMAC (p=0,04) nopiBHSIHO 3 rMOKO3aMiHOM i XOHAPOITUHOM.
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Amino Acids and Osteoarthritis

One study of 50 individuals without diagnosed osteoarthritis or rheumatoid
arthritis found that 12 g of the non-essential amino acids found in
collagen, taken for 12 weeks, led to statistically significant improvement in
knee joint symptoms compared to a placebo [Takeuchi, 2022].

Curcumin and Osteoarthritis

Two meta-analyses of randomized controlled trials on the use of turmeric
extract and curcumin for treating OA found that these supplements
significantly decreased VAS and WOMAC in people with OA, similar to
that of ibuprofen [Daily, 2016] [Wu. 2019].

A more recent randomized controlled trial found that bioavailable turmeric
extract is as effective as the drug paracetamol (acetaminophen) at
reducing WOMAC scores in people with knee OA [Singhal, 2021]. These
supplements are promising plant-based options for treating OA.

Collagen for Skin Appearance

The clinical trials described below tested collagen supplements on various
skin-related outcomes. We didn’t include studies that only tested products
containing other ingredients such as vitamin C and hyaluronic acid.

[Inoue, et al. (2016)] evaluated the efficacy of two types of collagen
hydrolysates, one with a low ratio of dipeptide-to-product and one with a
high ratio of dipeptide-to-product.

AMIHOKMNCIOTK Ta OCTeoapTpuT

OpHe gocnigxeHHs 3a yyacTio 50 ocib 6e3 giarHocToBaHOro
OCTEOAPTPUTY YN PEBMATOIAHOIO apTPUTY NoKasano, Wo 12 r HezaMiHHUX
aMiHOKMCNOT, AKi MICTATbCS B KOSareHi, Wo npunManncs npoTarom 12
TWXXHIB, NPU3BENM A0 CTAaTUCTUYHO 3HAYYLLOrO NMOKPaLLEHHS CUMNTOMIB
KoniHHoro cyrnoba nopiBHAHO 3 nnauebo [Takeuchi, 2022].

KypKyMiH i ocTeoapTput

[1Ba MmeTa-aHani3an paHgoMi30BaHNX KOHTPOSTbOBaHUX AOCNIIKEHD i3
3aCTOCYBaHHS €KCTPAKTY KYPKYMM Ta KYPKYMiHY N4 fiKyBaHHS
OCTeoapTpuUTy nokasanw, LWo ui 4obaBkn 3Ha4yHO 3HWXKYyBanu VAS Ta
WOMAC y nitogen 3 octeoapTputoMm, nogibHo o ibynpodeny [Daily,
2016] [Wu, 2019].

HewonasHe paHgoMisoBaHe KOHTPONbOBaHe AOCHIAKEHHA Nokasano, Lo
Gio4OCTYNHUI EKCTPAKT KYPKYMWU HACTINbKK X edPeKTUBHUI, SIK | npenapaT
napauetamon (auetamiHodeH), woao 3HmkeHHs 6anis WOMAC y niogen
3 OCTeoapTpuTOM KoriHHOro cyrnoba [Singhal, 2021]. Lli no6aBku €
NepCneKTUBHUMM POCIIMHHUMW BapiaHTaMu NikyBaHHA OCTE0APTPUTY.

KonareH ang 30BHILLHLOrO BUrMAAY LWKipU

KniHiyHi BUNpoByBaHHSA, onncaHi Hux4e, nepeBipsanv aobaBku konareHy
Ha pi3Hi pe3ynbTaTi, NoB’A3aHi 3i WKipot. My He BKNIOYMNN LOCTIOKEHHS,
y 9KUX NepesBipany nuwie NpoaykKTu, WO MICTATb iHLWI iHFpedieHTn, Taki aK
BiTamiH C i rianypoHoBa kucnorta.

[Inoue, et al. (2016)] ouiHNIM edpeKTMBHICTb ABOX TUNIB rigponisaTis
KonareHy, O4HOro 3 HA3bKUM CMiBBIAHOLIEHHAM AMNENTUAY A0 NPOAYKTY Ta
HLLIOro 3 BUCOKUM CNiBBIQHOLLIEHHAM AMNenTnay 40 NPOAYKTY.
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They found that collagen significantly increased skin moisture (p<0.05)
while the high-ratio group experienced significantly improved cheek and
canthus skin elasticity and number of wrinkles (p<0.05). Two authors were
employed by the manufacturer of the collagen.

There are a handful of other studies that found improvements in skin
elasticity, skin hydration, collagen density of the skin, and eye wrinkle
volume among older women after 4-12 weeks of collagen peptide
supplementation [Asserin, 2015] [Choi, 2014b] [Proksch, Schunck, et
al., 2014] [Proksch, Seqgger, et al., 2014] [Sangsuwan, 2020] [Evans,
2021].

Collagen Conclusions

Although our bodies make collagen out of nonessential amino acids that
are both endogenous and provided by the diet, the research to date
indicates that most people with knee OA could benefit from collagen
supplements. Despite this research, the Arthritis Foundation says there
isn’t enough evidence to claim that collagen supplements will benefit
everyone with osteoarthritis [Axtel, 2018].

In this article, we focus on collagen supplementation for which there has
been a notable amount of research. In Appendix A: Miscellaneous Uses of
Collagen we mention a number of other uses for collagen beyond
osteoarthritis and skin appearance, but these uses seem either unlikely to
be anything vegans would feel are important to pursue (such as
post-exercise uses) or for which vegans would likely make an exception if
in an emergency situation and it was hospital protocol to treat a condition
with collagen supplements (such as for burn healing).

BoHM BMABUNIK, L0 KONareH 3Ha4yHo NigBuLLmMB BonoricTb wkipu (p<0,05),
TOAI K Y rpyni 3 BUCOKMM KoediLiEHTOM CrnocTepiranocs 3HayHe
NOKPALLLEHHS eNacTUYHOCTI LWKIPW WK | KyTa OKa, a TakoX 3MEeHLUEHHS
KinibkocTi amopLuok (p<0,05). [1soe aBTOpiB B6ynv HANHATI BUPOBHMKOM
KonareHy.

€ Kinbka iHWKX OOCNioKeHb, SKi BUSIBUIM NOKPALLEHHS €flaCTUYHOCTI
LUKipW, rigpaTtauii WKipwW, WinbHOCTI KonareHy B LUKipi Ta 06cary 3MopLUokK
nig ounMma cepeg nNiTHIX XIiHOoK nicnsa 4-12 TwxHiB Npunomy fob6aBok
konareHoBoro nentuay [Asserin, 2015] [Choi, 2014b] [Proksch,
Schunck, et al., 2014] [Proksch, Segger, et al., 2014] [Sangsuwan,
2020] [Evans, 2021].

BUCHOBKM LLOOO KonareHy

HesBaxkatoumn Ha Te, Lo Hall opraHiam BUpobnsie konareH i3 HesaMiHHUX
aMiHOKUCNOT, AKi € eHOOreHHUMM Ta HaaXoaATb 3 AIETWN, AOCNIOKEHHS,
NpoBeAeHi Ha CbOroAHILHIN AeHb, NOKa3yoTb, WO BinbLWicTb nogen 3
OCTEOAPTPUTOM KOJIHHOMO cyrnoba MoXyTb OTPUMaTh KOPUCTb Bif
KonareHoBux AobaBok. He3saxkaroumn Ha ue gocnimkeHHsa, Arthritis
Foundation kaxe, W0 HeQOCTaTHLO AOKa3iB, WO6 CTBepOXyBaTH, LLO
KonareHoBi 4O6aBKkM NPUHECYTb KOPUCTb KOXXHOMY 3 OCTE0apPTPUTOM

[Axtel, 2018].

Y uin ctatTi Mu 30cepeagununcsa Ha gobaBkax KonareHy, ans skux éyno
NpOBEeAEHO 3HAYHY KinbKiCTb AocnimkeHb. Y Joaatky A: Pi3Hi cnocotu
BMKOPUCTaHHA KONareHy Mu 3ragyemMo HU3KY iHLIMX 3aCTOCYyBaHb Konarery,
OKpiM BNSIMBY HA OCTE0aPTPUT Ta 30BHILLUHIA BUrNSA WKipK, ane i
3acTocyBaHHs 6yayTb abo ManoMMOBIPHO BaXXNUBUMU 4151 BEraHiB
(Hanpuknag, BUKOPUCTAHHSA MNicnsa TPeHyBaHHS), abo Ans KX BeraHu,
MMOBIPHO, 3p0bnsATbL BUHATOK, HaNpuKnaa, B BUNagKy Hag3su4amHol
cuTyauii Ta BUMOT fiKapHsHUX NPOTOKOMIB AN4 NiKyBaHHS NOTPiOHI 6yayTb
konareHoBi o6aBku (Hanpuknag, Ans 3aroEHHS OMiKiB).
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This may provide an ethical dilemma for people with knee OA who don't
want to contribute to animal suffering but want to benefit from collagen
supplements. Many vegans compromise in order to take medicines that
are usually tested on animals and sometimes have animal ingredients. It's
possible that the collagen supplements might be slaughterhouse
byproducts and so they don’t contribute much to the killing of animals.

It's possible that eating extra protein or amino acids can substitute for
taking collagen supplements, as described in the above section, Amino
Acids and Osteoarthritis.

There are also vegan collagen booster, collagen builder, and
hydroxyproline supplements on the market, but we are unaware of any
clinical research to support these products. There’s also the option of
taking curcumin or turmeric supplements, which show promise for

reducing pain in people with OA described in the above section, Curcumin

and Osteoarthritis.

Collagen supplements also appear to have an impact on skin appearance.

Limiting sun exposure, using sunscreen when in the sun, meeting all
nutrient recommendations, and maintaining adequate hydration are other
options.

Eventually, there will probably be synthetic collagen supplements to
prevent the need for relying on animal products. Until then, we leave it up
to each individual as to whether they take collagen supplements for their
OA.

Appendix A: Miscellaneous Uses of Collagen

Lle moxe cTBOpUTU €TUYHY aurnemy Ans nogen 3 oCTeoapTpUTom
KOMiHHOro cyrnoba, AKi He Xo4yTb CMPUYNHATU CTPaXOaHHS TBapuH, ane
X04yTb OTpMMaTW KOPUCTL Bia KonareHoBunx gobaBok. baraTo BeraHis
MOYyTb HA KOMMPOMIC, OO NpurMMaTK nikK, siki 3a3BnYan TECTYIOTbLCSA Ha
TBapWHax i iHOA4I MICTATb IHIPEeIEHTU TBAPUHHOIO NOXO4XKEeHHS. Llinkom
MOXITMBO, LLIO KOonareHoBi Jo6aBkM MOXYTb ByTn NOBGiYHMMK NpoayKTamm
6o€eH Ta niHin BUpobHULUTBa M’ica, TOMY BOHU HEe fyXe CNpUsaoTb e
GinbLomy 3a60t0 TBAPUH.

Llinkom MOXNMBO, L0 BXMBaAHHA 0OAATKOBOI KiNbKOCTI Bifika abo
aMiHOKMCNOT MOXe 3aMiHUTU NPUIOM KonareHoBnx 4obaBoK, ik ONMcaHo B
po3aini Buwe, AMIHOKMUCIIOTY Ta OCTEQAPTPUT.

Ha puHky no6aBoK € TakOX BeraHcbKi konareHoBui Byctep (collagen
booster), konareHosun 6ingep (collagen builder), i no6askn
riapPOKCUNPOIiHY, ane HaMm He BiAOMO NPO XOAHI KMiHiYHI AOCNiAKEHHA Ha
NiATPUMKY LIMX NPOAYKTIB. ICHY€E TaKOX MOXIMBICTb NpUinomy Aob6aBok
KYPKYMiHY abo KypKymu, SKi 0BiLsloTb 3MeHWUTH B6inb y nogen 3
OCTe0apTPUTOM, SK ONUCcaHo B po3aini BuLle, KypkyMmiH | ocTeoapTpuT.

[loGaBKn 3 KonareHOM TaKoX BMAMBAOTb Ha 30BHILLUHIA BUMMSA LWKIPK.
ObmexeHHst nepebyBaHHS HA COHL, BAKOPUCTaHHS COHLIE3aXMCHOro
Kpemy nig Yyac nepebyBaHHSA Ha COHLU, AOTPUMaHHS BCIX peKkoMeHAaLin
OO0 MNOXUBHUX PEYOBUH i NiATPMMAaHHSA OOCTaTHLOI rigpaTtauil — ue iHLwi
onuji.

3peLuToro, NMOBIPHO, 3’ABNATLCA 40OaBKM 3 CUHTETUYHMM KONareHomM,
o6 YHUKHYTN HEeOBXiQHOCTI NOKNaaaTMcsa Ha NPOAYKTU TBAPUHHOIO
NOXOoKeHHS. [1o0 Toro 4acy Mu 3anuaemMo KOXHIN NoguHi 3
OCTEOAPTPUTOM BUPILLYBATH, Y1 NPUIAMATI BOHWN KONareHoBi 4o6aBKW.

Hopatok A: Pi3Hi cnocobu BUKOPUCTaHHSA KonareHy

Ha MOMeHT HanucaHHs Lboro opuriHanbHoro TekcTy (BepeceHb 2020 p.)
Oyno nNpoBeAeHo Kifbka AoCnigKeHb Pi3HUX BUAIB BUKOPUCTAHHS
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At the time of this original writing (September 2020), there were some
studies on various uses of collagen beyond osteoarthritis and skin
appearance; we've added a few since then. Here’s a quick rundown.

Atopic dermatitis. One small, non-controlled trial used collagen for atopic
dermatitis (eczema) and found some benefit [Hakuta, 2017].

Brittle nails. There’s one small trial on collagen peptides and brittle nails,
but it didn’t contain a placebo group [Hexsel, 2017].

Bone mineral density. A randomized controlled trial of postmenopausal
women with reduced bone mineral density found collagen significantly
increased bone mineral density in the spine and femoral neck compared
to the placebo group [Konig, 2018]. One randomized, controlled trial
testing collagen peptides on osteopenia found no significant effect
compared to the placebo [Cuneo, 2010].

Pressure ulcers. One randomized, double-blinded study found significant
benefits with collagen compared to placebo for pressure ulcers [Sugihara,
2018].

Ankle sprains. There’s one trial investigating the impact of collagen on
ankle sprains and it found that collagen appears to improve subjective
ankle stability but not objective stiffness [Dressler, 2018].

Achilles tendinopathy. A small pilot study tested collagen plus
calf-strengthening exercises on achilles tendinopathy and found
improvements but the study was too small to make meaningful

conclusions [Praet, 2019].

KonareHy, OKpiM OCTeoapTpUTy Ta 30BHILLHLOIO BUrNAAY LUKipW; BigTO4I MU
aonanu kinbka. Ocb KOPOTKNIA BUKNAA,

ATtoniyHun gepmatut. B ogHOMYy HEBENUKOMY HEKOHTPONbOBAHOMY
AOCNIOKEHHI KonareH BUKOPUCTOBYBABCS 1S NiKyBaHHSA aTOMIYHOro
aepmatuty (eksemu) i 6yno BuasneHo nesHy kopuctb [Hakuta, 2017].

Jlamki HirTi. € ogHe HeBenuke AoChiLXKEeHHSA BNNUBY NENTUAIB KoNareHy Ta
npobnemn NamKocTi HirTiB, ane BOHO He MicTuno rpynu nnauebo [Hexsel,

2017].

MiHepanbHa WiNbHICTb KICTKOBOT TKAHWHW. PaHaomizoBaHe
KOHTPONbOBaHe AOCNIOAXKEHHS XIHOK Y MOCTMeHOonay3i 3i 3HUKEHO

MiHEPANbHOHO LUIMBHICTIO KICTKOBOI TKAHUHM BUABUIIO, LLO KONareH 3Ha4yHo
NiaBMLLYE MiHEpanbHy LWiNbHICTb KICTKOBOT TKAHUHW XpebTa Ta LWNNKK
CTErHOBOI KiICTKM NOpiBHAHO 3 rpynoto nnauebo [Konig, 2018]. B ogHomy
paHOOMi30BaHOMY KOHTPONbOBaHOMY AOCHIIKEHHI BNIMBY NenTuais
KonareHy Ha OCTeOneHito He Byno BUSBNEHO 3HAYHOMO ePeKTY MNOPIBHAHO
3 nnauebo [Cuneo, 2010].

MponexHi. OgHe paHaoMi3oBaHe NOABINMHE chine AOCNIAXEHHSA BUABUNO
3Ha4YHi NepeBaru KonareHy NopiBHAHO 3 nNrauebo Npu NPONEXHAX
Sugihara, 2018].

Po3TsarHeHHs LWnkonoTku. byno nposegeHo ogHe JOCNIAXKEHHSA BNMBY
KonareHy Ha pOo3TSArHeHHs1 3B’130K rOMISIKOBOCTOMHOro cyrnoba, i 6yno
BUSAABIEHO, LLIO KOMareH nokpawlye cy6’eKTuBHy ctabinbHIiCTb
FOMIfIKOBOCTOMHOro cyrnoba, ane He 06’€KTUBHY TYrOpyXSIMBICTb
[Dressler, 2018].

TeHanHoNaria axifnoBoro cyxoxunnigd. Hesenvke ninotHe AoCnigKEeHHS
nepesipAaAno BNAMB KonareHy i Bnpas Ans 3MiLHEHHA JIMTOK Ha

TEHAWHONATI0 axinnoBOro CyXoXunnsa Ta BUABUNO NOKPaLLEHHS, ane
AocnifXeHHsa 6yno HaaTo Manum, Wob 3pobuTy 3HaYYLLI BUCHOBKU

[Praet, 2019].

O300poBIeHHs LWKipW nasepom. Hesenuke ninoTHe AoCniaXXeHHS
nokasarno, Lo KorareH Moxe CNpUATU 3aroeHHI0 paH nicnga gpakLiiHoro
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Healing from laser skin treatment. A small pilot study found collagen may
help wound healing after fractional photothermolysis, also known as laser
skin treatment [Choi, 2014a].

Burn healing. A randomized, double-blinded pilot trial compared a
supplement consisting of gelatin (which contained 36 grams of collagen
peptides), sugar, and yogurt to a placebo of 35 grams of soy protein (from
84 g of soy flour), sugar, and yogurt in 31 male burn patients (20-30% total
body surface area burned) for 4 weeks [Bagheri Miyab, 2020].

Calorie and protein content of the products was similar, as was the overall
calorie and protein intake between intervention and placebo groups. Mean
protein intake increased in both groups from 1.6 + 0.3 g/kg of body weight
at baseline to 2.6 £ 0.4 g/kg at the end of the study. Increases in
prealbumin (a marker of nutritional improvement in burn patients) were
significantly higher after 4 weeks in the intervention group compared to
the control group (19.2 £ 7.5 vs. 8.5 £ 10.1mg/dL, P=0.002). Wounds in
100% of the intervention group and 40% of the control group were healed
by the end of the study (P<0.001).

Post-exercise joint pain. There are two studies suggesting collagen
supplements may help reduce joint pain after exercise among college
athletes [Clark, 2008] [Zdzieblik, 2017]. A more recent study found
collagen peptide supplementation for 12 weeks did not improve knee pain
in healthy, active, older adults without diagnosed osteoarthritis [Bongers,
2020].

Post-exercise muscle soreness. One randomized, double-blinded
controlled trial found no significant difference in post-exercise muscle
soreness between people who took collagen peptides versus placebo, nor
did it improve markers of inflammation or bone turnover [Clifford, 2019].

Increased muscle mass with exercise.

doToTEPMOTIi3y, TAaKOX BiZOMOro K flasdepHe nikysaHHS wkipu [Choi,

2014a].

3aroeHHda onikiB. PaHaomi3oBaHe noABiviHe crine nNinoTHe AOCNIAKEeHHS
nopiBHIOBano AobaBky, WO CKNagaeTbCs 3 XenaTuHy (kM mictne 36
rpamis NenTuaiB KonareHy), Lykpy Ta norypTy 3 nnawuebo 3 35 rpamis
coeBoro 6Ginka (3 84 r coesoro 6opoLuHa), Lykpy Ta norypty. JocnigkeHHs
BuB4ano 31 nauieHta 4yonosivoi ctaTi 3 onikamu (20-30% 3aranbHOT NoLwi
noBepxHi Tina oniki) npotarom 4 TvxHis [Bagheri Miyab, 2020].

BmicT kanopin i 6inka B npogyktax 6yB nogibHMmM cepen nauieHTiB, SK i
3aranbHe CNOXMBaHHA Kanopin i 6inka Mk rpynamum BTpyvaHHs i nnauebo.
CepegHe cnoxumBaHHs Binka 3pocrno B o6ox rpynax 3 1,6 + 0,3 r/kr macu
Tifna Ha noyaTtky gocnigpxkeHHs Ao 2,6 + 0,4 r/kr HanpuKiHLi AOCNIDKEHHS.
MigBuweHHs npeanbbymiHy (Mapkepa NOKpaLLeHHsT XxapyyBaHHS Y
nauieHTiB 3 onikamu) Byno 3Ha4YHO BULLMM Yepes 4 TUXKHI B rpyni
BTPYYaHHS MOPIBHAHO 3 KOHTPONbHO rpynoto (19,2 + 7,5 npotn 8,5 £ 10,1
mr/an, P=0,002). Pann y 100% rpynu BTpy4vaHHs Ta 40% KOHTPOMbHOI
rpynu ©ynu 3aroeHi oo kiHua gocnigxeHHs (P<0,001).

Binb y cyrnobax nicnsa disndHmMx HaBaHTaXXeHb. € ABa AOCNIOXEHHSA, AKi
cBig4aThb Npo Te, Wo AobaBku 3 KoNareHOM MOXYTb JONOMOITA 3MEHLUNTH
Binb y cyrnobax nicnsa gisnyHMx BNpaB cepen CopTCMEHIB KONeaxy
[Clark, 2008] [Zdzieblik, 2017]. HewonaBHe AocnigXeHHs nokasano, Lo
NPMNOM NEeNTUAIB KonareHy NpoTaroM 12 TWXHIB He 3MmeHLWwuB Binb y
KoniHax y 340poBUX, aKTUBHUX NOAEN MOXMUIIOro Biky 6e3 AiarHOCTOBaHOMo
octeoapTputy [Bongers, 2020].

Binb y M’si3ax nicnsa TpeHyBaHHsa. OgHe paHaoMi3oBaHe NoABiNHe chnine
KOHTPONbOBaHe AOCNIAXEHHS HE BUSIBUIO CYTTEBOI Pi3HMUI B 60M0YOCTI
M’a3iB Nicnsa gisnyHMX BNpaB MixX NogbMU, GKi npunmManu nentuam
KonareHy, NopiBHAHO 3 rpynoto nnauebo, a Takox He Byno nokpalleHb
MapkepiB 3ananeHHs 4n 3amiHu kictkoBoi TkaHuHu [Clifford, 2019].

36inbLIeHHa M’A30BOT Macu 3a 40NOMOrow disnyHMUX BNpas.

1-0eHHe noagivHe cnine paH4oMi3oBaHe KOHTPOSIbOBaHE OOCHILKEHHS 3
napanenbHUMK rpynamMmum 3a yvacTio 45 cnoptcmeHis-nobutenis (HoMnoBikiB
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A 1-day double-blinded, parallel-group, randomized controlled trial of 45
male and female recreational athletes found that 30 g of collagen peptides
didn’t significantly increase muscle protein synthesis following a session of
resistance training compared to placebo whereas 30 g of whey protein

did. Neither collagen nor whey significantly increased intramuscular
collagen synthesis compared to placebo [Aussieker, 2023].

A 6-day double-blinded, randomized controlled trial of 22 healthy older
women found 60 g/day of supplemental collagen was inferior to 60 g/day
of supplemental whey protein in stimulating muscle protein synthesis in
both periods of rest and exercise [Oikawa. Kamal, et al.. 2020].

A 10-day double-blinded, randomized crossover trial of 11
endurance-trained individuals found muscle protein synthesis was
significantly greater during a whey supplemented phase than a collagen
peptide supplemented phase in response to cycling interval training
[Oikawa, Macinnis, et al., 2020].

A 5-week double-blinded, parallel-group randomized controlled trial of 31
older adults found that neither collagen peptides nor whey protein
protected lean mass during a period of energy restriction and inactivity.
Only whey protein significantly increased leg lean mass and muscle
protein synthesis once normal calorie intake and activity levels were
restored [Oikawa, 2018].

A 12-week double-blinded, randomized controlled trial of 120 sedentary
men ages 30 to 60 with a body mass index between 27.5 and 35 kg/m2
found significantly increased fat-free mass and significantly reduced fat
mass from 15 g of bioactive collagen peptides (BODYBALANCE®) per
day combined with resistance training compared to placebo [Zdzieblik,

i >XKIHOK) nokasarno, wo 30 r konareHoBUX NenTuaiB 3Ha4YHO He MigBULLYIOTb
CUHTE3 M’S130BOr0 BGinka nicrsi CUNOBOro TPEHYBaHHS NOPIBHSIHO 3
nnaue6o, Toai sk 30 r cMpoBaTKOBOro NpoTeiHy Mano uewn Bnnme. Hi
KonareH, Hi cupoBaTtka 3Ha4yHO He MigBULLYIOTb BHYTPILLHBOM S30BUN
CUHTE3 KonareHy nopisHsHO 3 nnauebo [Aussieker, 2023].

6-4eHHe noAaBivHe chine paH4oMi30BaHe KOHTPOSIbOBaHE AOCHiIOKEHHS 3a
y4yacTio 22 300pOBMX XKiHOK MOXUIIOro BiKy nokasano, wo 60 r/geHb
A04aTKOBOro konareHy 6yno ripwunm, Hix 60 r/aeHb 4ogaTKoBOro
CUPOBATKOBOMO NPOTEIHY B CTUMYSOBAHHI CUHTE3Y M'A30BOro Bifnika sik nig
Yyac BIiANOYMHKY, TakK i nig Yac isnyHnx snpas [Oikawa, Kamal, et al.,

2020].

10-aeHHe NoagivHe cnine paHAoOMiI30BaHe NepexpecHe OOCHigKeHHs 3a
ydacTio 11 ocib, aki TpeHyBanucsa Ha BUTpUBAricTb, Nokasaro, WO CUHTE3
M’A30BOro npoTeiHy 6yB 3Ha4yHO Binbwnm nig Yac ¢asm 3 gobaskamm
CMpOBaTKW, HiX y ¢asi 3 gobaBkamu nenTuay KonareHy y Bignosigb Ha
UUKIivyHe iHTepBanbHe TpeHyBaHHs [Oikawa, Macinnis, et al., 2020].

5-TuxkHeBe nofBiNHe criine paHaoMi30BaHe KOHTPONbOBaHE AOCHIKEHHS
3 napanenbHUMK rpyrnamm 3a yyactio 31 foguHuM NOXMUNoro Biky BUSIBUNO,
LLIO aHi KorareHoBi NenTuan, aHi CMpoBaTKOBUIA NPOTETH He 3axuLLaTb
M’s1I30BY Macy nif Yac nepiogy obmexeHHsi eHepril Ta 6e3aisanbHOCTI.
JInwe cupoBaTKoBMI NPOTEIH 3HAYHO 30iNbLUMB M’SI30BY MAacy Hir i CUHTE3
M’s130BOro Ginka nicns BiAHOBMEHHS HOPMASTbHOIO CNOXMBAHHA Kanopin i
piBHSA akTUBHOCTI [Oikawa, 2018].

12-T>kHEBE NoABiviHe cnine paHAoOMi30BaHE KOHTPObOBaHe
AoCnigpKeHHs 3a yyacTtio 120 manopyxnueux Yosnosikis Bikom Big 30 go 60
POKiB 3 iHAeKcoM Macwu Tina Big 27,5 0o 35 kr/m2 BusBMNoO 3HadHe
30iNbLUEHHA HEXMPOBOT MacK Tina Ta 3Ha4yHe 3MEHLLEHHS XXMPOBOI Macu
nig snnveom 15 r 6ioakTnBHmx konareHosux nentugis (BODYBALANCE®)
Ha AeHb Yy NOEHAHHI 3 CUNOBMMW TPEHYBaHHAMM NMOPIBHAHO 3 Nnauebo
[Zdzieblik, 2021]. Y gocnigHuubkoMy aHanisi (exploratory analysis) He

2021]. In an_exploratory analysis, there was no significant difference in
changes in fat-free mass between participants taking collagen and those
taking an equivalent amount of whey protein.

Byno CyTTEBOI Pi3HML B 3MiHaX HEXXMPOBOI Macu MixX ydacHUKaMM, siKi
npuUManun KonareH, i TMMK1, XTo NPUMMaB eKBiBaNeHTHY KiSlbKiCTb
CMpoBaTKOBOro Binka.
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Previous studies found that taking a collagen supplement along with
resistance exercise may improve muscle mass and strength, but these
studies didn’t compare collagen to other sources of protein [Jendricke,

lMonepenHi gocnigkeHHa nokasanu, Wo npuiom JobaBku KonareHy pasom
i3 CMNoOBMMK BNpaBaMn MOXe NOoKpaLLmMTLU M’A30BY Macy Ta cuny, ane ui
OOCNIAXEHHSA He NOPiIBHIOBaNM KonareH 3 iHwuMmn gpxepenamm binka

[Jendricke, 2019] [Kirmse, 2019] [Oertzen-Hagemann, 2019]
[Zdzieblik, 2015].

2019] [Kirmse, 2019] [Oertzen-Hagemann, 2019] [Zdzieblik, 2015].

Hypertension. A randomized, controlled trial found that fish-derived
collagen may positively impact metabolic markers in people with type 2
diabetes and hypertension [Zhu, 2010]. Two small trials gave
chicken-derived collagen peptides to people with hypertension; one study
had no comparison group [Saiga-Equsa, 2009] and the other study
showed collagen decreased systolic but not diastolic blood pressure

compared with placebo [Kouguchi, 2013].

Last updated: July, 2023.
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