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Biochemical Study of Collagen from the
Organic Constituent Tissues of the Shoulder Joint
by
Y. Imazato, R. Yamamoto, T. Tsuchimochi,
T. Suzuki, S. Hokari, J. Miyaki,

K. Mihara, M. Hirakawa, I. Anraku,

H. Tsutsui and Y. Kuroki
Department of Orthopaedic Surgery,

Showa University, Fujigaoka Hospital
K. Fujii
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The Jikei University, School of Medicine

The present study has been performed to investigate the biochemical characteristics of collagen
in the organic constituent tissues of the shoulder joint.

1. Collagen was extracted from human deltoid, major pectoral, supraspinatus, infraspinatus,
and minor teres muscles, long head of the biceps, the anterior capsule, membrane tissue of the rotator
interval, subacrominal bursa, coracoacrominal and glenohumeral ligaments, and skin in 4 cases of
males immediately after their accidental deaths ranging from 25 to 59 years old.

2. Hydroxyproline was determined to estimate the collagen contents in a neutral salt soluble,
a citric acid soluble and an insoluble fraction.

3. Insoluble collagen was reduced with tritiated sodium borohydride. Hydrolysis of the reduced
materials was carried out with 6N HCl for 24h at 110°C in vacuo. Hydrolyzed samples were
chromatographed in an Aminex A-5 colum.

4. Similar results were obtained from the tendon, capsule and subacrominal bursa, but the
membrane tissue of the rotator interval was similar to the ligament.

5. In the biochemical study, the ligament was compédsed of the most stable collagen fibers, but
the long head of the biceps produced relatively immature collagen fibers.

6. These data may approximately reflect the clinical features of each tissue.

— 145 —



key words : biochemical study (41t2#95347), collagen (25 —%'>), shoulder joint (FFEIH)

& L & (=

AT, BEHEBOTEBRY N 7ELT
BEL, 2hZhOERc 81 2 RN L I EA
CEERBREEREL TV ZEELASh TN,
INETEEESIZ, BEHOMELMIAL TITH
—%H L LT, £t bOHE, M, & BEESHOEHMHTCS
}%25—5 v DEMENSHT 2TV, BEMZEL
TRAOMEIC IR, HEBIRBR S VigEE
L TWwAEEZRWIELTE LY, ZOBMEMHE
BT 2 &SR, BRSSHKENEESTHY,
R LWEEEEET 2 oo, BR2
RHFRISEMERLTWS Z iz o h0MEESH 3
DTRBWHEBbIhE. SHE 512, HREHHRE
BB B a7 -5 v OEENIFT T, ZO
BEHEIsZLICEY, ZRZhOEBICBT 25
KOEEREZ, —EBEMIOTHRET 3.

material (4°c)
l crushed in liquid N.

1M NaCl, 0.05M Tris-HCl
pH 7.4, stirred for 48h.

l centrifuged.

Sup. Res.
l washed with D.W.

NaCl Ext

Res

0.15M citrate buffer
pH 3.4, stirred for 48h.

1 centrifuged.

Sup. Res.

Citrate Ext.

lwashed with D.W,

insoluble collagen

(a)

B R M 8

WEMEE LT, 8P b 5RFMUNOFEE
3eik, BiES5ER (25~59 F) » S HML KM, =
A, KM, Bk, # T4, /A&, coraco-
acrominal ligament, gleno-humeral ligament, Hi%
BI#i4g, rotator interval DEARMAKE (LLTF rotator
interval), FRI PR REERE, BETHERIS AW,
7, bo»hrLy, 27— RBICHELERIRT L
Bbh3 &5 2BEEESZNI L 2R,

FEBLUICHR

B2 DB S D a5 —5 > OS5 EE B, Fig. 1
(@) IR LI FRICHE L T o 7o, HREETIE 27—
FUPNDE R IBNREFET D, Thdk
BT 3 HMT, B¥hc Fig. 1 (b) DFETHBILT
BV

¥ 7, BB a2 7 —~ »&F &% hydroxyproline
BRAET S IO RDTHD L, BRAMKTI

muscle tissue (4°C)
l cut into small pieces
washed with D.W.

blended in 0.1M KCl,
10mM Tris-maleate, pH7.2

- ——— —

stirred for 12h.

4 collect fibrous materials

0.6M KCI, 10mM Na,P;0»,
1mM MgCl; in 0.1M phosphate
buffer, pH 6.4

J 12h.x3

y

Res.

0.6M K! in 60mM Na:S:0,
12h.x2

A
collagen fibrils

(b)

Fig. 1 extraction of collaged

— 146 —



BUHEEDH-D, 1 BFIERTH- 148, KE, BETE
REUCIIEREED VK70 %aTkERL, BT,
rotator interval, coraco-acrominal ligament, gleno-
humeral ligament, b —BRAH RERRECI% 90 %A £
SHEERLI,
Z T, HBMEHOER 2R 2, BETHERE

(SAB), BA&i‘® (Cap), rotator interval (RI),
coraco-acrominal ligament (C-A), gleno-humeral
ligament (G-H), F_—mEmREsER (BLT)icEHL,
it (1M NaCl 0.05 M TrisHCl pH 74), 8L
EeffiH4(0.15 M Citrate buffer pH 3.4) 12 38\ THE¥E(L
ENB,0WHbOETEBEEaS - EBE2RDTHS L,
rotator innterval, coraco-acrominal ligament,
gleno-humeral ligament Ti% 0.1 %A T TH - 72Dz
L, BETERTTIX0.1%, BESHTTIX0.2%,
EH_EHRERTIZL o L B EV 0.3 %OEEE
~L7: (Fig. 2),

B Cap RI c-n aH BLT
Fig. 2 Soluble collagen

Results are expressed as % of total col-
lagen.

100080
90000
8000@
70000
60000
50020
40000+
300001
20000
10020

SAB Cap RI

Fig. 4 Reducible cross-links of collagen
The results are expressed as cpm under each cross-link peak/mg of hydroxyproline in the hydrolysates
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