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COLLAGEN AND GLUCOSAMINE HYDRATE SUPPLEMENTATION
IMPROVE THE JOINT MARKERS IN HUMANS

MUNESHIGE SHIMIzU, KOTARO FujiTA, JUN IcHIKAWA, FUMIKI MORIMATSU and NAOKI MUKAI

Abstract

The present study was designed to examine the positive impact of collagen and glucosamine
hydrate supplementation on joint markers, matrix metalloproteinase-3 (MMP-3), tissue inhibitor of
metalloproteinases-1 (TIMP-1) and keratane sulfate (KS). Thirteen healthy fun-runners
supplemented collagen and glucosamine hydrate for 30 days. Blood samples were collected on days 0,
15 and 30. The test-drink supplement, however, significantly decreased MMP-3 and KS on days 15
and 30. These results suggest that the supplementation of collagen and glucosamine hydrate may
prevent injury and inflammation of joint cartilages and be useful for joint conditions.

(Jpn. ]. Phys. Fitness Sports Med. 2004, 53 : 559~566)
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Table 1. Nutrients of the test drink containing
collagen and glucosamine hydrate.

Nutrient Content
Water (%) 95.8
Protein (%) 0.1
Lipid (%) 0.0
Ash (%) 0.1
Saccharide (%) 40
Crude fiber (%) 00
Coligagen (%) 0.1
Glucosamine hydrate (%) 0.8
Calories (kcal/100g) 50

Sodium (mg/100g) 215
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Fig. 1. Test schedule for test-drink supplementation, blood-sampling and diet survey.
All subjects were randomly divided into two groups, Intake (n=7) and Control (n=6).
The group Intake was supplemented with a test drink containing collagen and glucosa-
mine hydrate for 30 days, while the group Control was not so.

Table 2.  Physical characteristics of subjects.
Group Age (years) _ Height (cm) Body mass (kg) BMI¥ 10km time (min) MMP-3 (ng/ml) TIMP-1 (ng/mi) __ KS® (ng/mi)
'2":;‘)‘ 219+25 1719+ 84 604 £ 62 204 £ 1.1 378 £ 19 99.4 + 270 159.6 + 280 2219 + 735
°(°"';‘6')‘" 235 + 29 1716 £61 606 + 63 206+ 14 374 %23 809 + 217 1479 + 167 2219 * 582
probability 0.2922 0.9414 0.9382 0.8504 0.7582 0.2071 0.3909 0.9997
232 3382 _ 250 38 23909 2320

UBMI body mass index, >’ MMP-3 : matrix metalloproteinase-3,
<TIMP-1 : tissue inhibitor of metalloproteinases-1, DKS : ketaran sulfate

Values are means*S.D.
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Fig. 2. Matrix metalloproteinase-3 (MMP-3) in male subjects on Day 0, Day 15 and Day 30.

Values are means*S.D. % p<0.05
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Fig. 3. Tissue inhibitor of metalloproteinases-1
Values are means=*S.D.

(TIMP-1) in male subjects on Day 0, Day 15 and Day 30.
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Fig. 4.  Keratan sulfate in male subjects on Day 0, Day 15 and Day 30.
Values are means*S.D. ¥p<0.05, *%p<0.01
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Table 3.  Daily nutrient intake during test period.
pre—supplementation  supplementation period

Energy (kcal)

Intake 16931482 17421546

Control 17254523 1750571
Protein (g)

Intake 59.61+26.1 61.4+275

Control 60.4+28.6 62.1+£28.1
Lipid (g)

Intake 56.8+22.4 58.9+239

Control 574+247 59.5+251
Carbohydrate (g)

Intake 2344+623 241.2+65.1

Control 241.7+689 240.41+66.1
Salt (g)

Intake 8.1+3.

Control 8.1+37

Dietary intake was recorded on consecutive three days during each period, and a nutrient com-

position intake was analyzed on basis of them.

Values are means*S. D.
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