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Mechanism for Beneficial Effect of Collagen Peptide upon Ingestion

Kenji SATO™

Abstract

Collagen is a main protein of extracellular matrix and has triple helix structure. Heat treatment of collagen with water
converts triple helix structure into globular structure. The denatured collagen, gelatin, can be digested with protease. The
gelatin hydrolysate or collagen peptide has been prepared and used as food ingredient. Human trials and animal experiments
have demonstrated that oral administration of collagen peptide improves skin condition and also enhances healing of pres-
sure ulcers. After ingestion of 10 g of collagen peptides, hydroxyproline (Hyp)-containing peptide increases to approximately
10—40 #M in human peripheral blood. Hyp-containing peptide is also generated in cutaneous wound healing site by degrada-
tion of endogenous collagen. It has been demonstrated that Pro-Hyp, a main endogenous and food-derived collagen peptide
in body, triggers growth of fibroblasts expressing mesenchymal stem cell marker, p75NTR, on collagen gel, while it does not
initiate growth of fibroblasts without p7SNTR. Fibroblasts from tissue stem cells distributing subcutaneous layer rather than
those from healthy cutaneous tissues infiltrate wounds and play crucial role in wound healing. Thus, endogenous and food-
derived Pro-Hyp can enhance growth of fibroblasts in wound healing site without affecting quiescent fibroblasts in healthy

tissue.
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Table 1. 25 —4 Y XR7F FEFZICE PRI R
PENTZATF—HF L RTFF.

Pro-Hyp
Ala-Hyp
Hyp-Gly
Leu-Hyp
Ile-Hyp
Phe-Hyp
Glu-Hyp
Ser-Hyp
Ser-Hyp-Gly
Ala-Hyp-Gly
Glu-Hyp-Gly
Gly-Pro-Hyp
Pro-Hyp-Gly
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4. Pro-Hyp DAEIBHERE

ARG, BLa s -4 v R_RTF FOBIUZ X
D Pro-Hyp D37 —7 Yk Y - PYXRTF FH A
WA ERHSRIC R oI AT =7 Y RXTF FER
WX BHERGVERDOA D Z AL ZBHT 5720250
RTF FOBREDPHRISNTWD, bhibhidas—
FUEROETATELZMITH Y, AGREICEY
T, FRICPSFIG S L 2 fE) 2 R 70 3R M
BESHIZ KT Y Pro-Hyp DB AT & 720 BUIHAL S
7k MMM E 79 AF v 7 7L — b L TR#
L, Pro-Hyp Z 2 THI~ND B Z M7, Lo L,
ML ORICDOZEZ L ) —EDRERPEON Lol £
T, RUADREEREREL, kLT & MR
2 R L, B L 7o MHESEHIIE 2 FH v T Pro-Hyp
DB Rz, T OMARERMEF MBI, T
Fv 7 BTy VIREIME (FBS) AF1ET 5 & & < Y
T BN, AT U NICHEESE L LB IEE -
720 T OBBIL Yoshisato ef al. 12 & Y RANHEF ST
WS 3 g = UL BT b RHESE I 3 S
LvIHHEL H Y, ZOHFIRLEORIFTIEIFTRS
NTWiawv, bivb N b FFED FBS 15 FIZB W Tt
MESEMIR S =7 v 7V LT T 2568 Lawn
HEEFEBLTVEY, ZOLR—FUIEEFEICH V5 FBS
HOS T3 %2 ET 52 & TRRLZY, H 4 Xk
Bru<x 7574 —12X D IKGF 2Rz FBS & H
WTHBMEFAIIRIE TS AF v 7 LR L, MHEE
Ml oRE, WL ELR Y VX7 H3EEhTni,
—7J5, &ST-Z B RO FBS % HI v 2 & R 3500 13
35—V ETHORAE L 72, KT B L Bl
Ik F o722 BHESEMIIE O X5 385 1L AR 5T O 3l
DFBHTIEEINT VS 720, FBS UL T DRiHE
FHL OIS D DR TFAFIET L2 Ll b,
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LT~y AR 1 HRIHE L T & 228 3R
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o7z (Fig 4)o —J7, p75NTR Bt o G4 L %%
V4 SE [ o RHESE AL I Pro-Hyp % A2 T b Bé%l L 7%
Molze S5ICHE4 HHOMMEEMIC iz TH
% fluorescence isothiocyanate (FITC) CAE#k L 72 Pro-Hyp
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FYRTF FEFBRICRTF F T v AR—F =123t
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220 OFMESF ML, Pro-Hyp D AR, T F7—47 >
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Wy, Pro-Hyp (ZFUG L 2 WiHESF ML & LCTHET 5 &
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DOYFHITMRAET 5 25, IEH KR O F 11 IR O HiE S
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A

Fig. 5. Y7 AKE %4 HMEERL, ik L T X 7HHEsE
o @ DAPI(A), p75NTR Hi1k(B) B X O FITC
F )V Pro-Hyp TP et /N — 13 50 um. F3C25
5 FFR] & 1% CE.
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ERTIEDNTIEREZH e PREBETRERTWL
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& X — VBRI 0 ¥ hl R S L AR R L C & O FEREE R
BYLNRBEARHTH S, F220L) 2HEICLD
MR R A 2STG AL S, b - TH AL L 72 R 254
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