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Tab.1 Effect of olive leaves extract (OLE) on body
mass of rabbits with experimental cartilage injuries

Body mass/kg

Group

0 1 2 3 (week)

Model 2.36+0.13 2.43+0.14 2.53+0.20 2.69 +0.20

OLE 2.31+£0.19 2.47+0.19 2.57+0.19 2.70 +0.17

Rabbits in OLE group were able to freely drink the tap water
dissolved OLE so that OLE 500 mg-kg~' was administered daily
for21 d. x+s, n=6.
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Tab.2 Effect of OLE on healing degree of holes at operated sites of rabbits with experimental cartilage injuries

Degree of healing ( point)

Group

Medial trochlea ridge  Trochlear sulcus (proximal)  Trochlear sulcus (distal) Total point
Model 1.7 £0.5 1.7 0.5 1.2+0.4 4.6+1.3
OLE 2.5+0.8" 2.5+0.8" 2.2+0.8" 7.2+1.9°

See Tab. 1 for rabbit treatment. Degree of healing was calculated by method of Tamai et al'® |. The total point for each part was the sum
of points of the three parts. x+s, n=6. * P<0.05, compared with model group.
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Fig. 1 Effect of OLE on cartilage regeneration of
rabbits with experimental cartilage injuries (HE x200).
See Tab. 1 for rabbit treatment. A. model control; B. OLE
50 mg-kg~'. Arrows show regenerated cartilage tissue.
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Fig.2 Effect of OLE on cartilage matrix formation of
rabbits with experimental cartilage injuries ( x 200 ).
See Tab. 1 for rabbit treatment. Green arrow. safranin O staining
of normal cartilage area for PG; black arrow. safranin O staining
of restored area for PG; yellow arrow. alcian blue staining of
restored area for GAG; pink arrow: alcian blue staining of normal
cartilage area for GAG. A and C:. model group; B and D. OLE
50 mg-kg~'. A and B: safranin O staining; C and D: Alcian blue
staining.
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Tab.3 Effect of OLE on proteoglycan (PG) and glycosaminoglycan (GAG) synthesis in cartilage matrix forma-

tion of rabbits with experimental cartilage injuries

PG(A) GAG(A)
Group
Normal cartilage area Restored area Normal cartilage area Restored area
Model 0.08 +0.05 0.04 +0.03 0.03 +0.01 0.02 +0.01
OLE 0.09 +0.06 0.11 +0.06" 0.03 +0.01 0.03 +0.01

See Tab. 1 for rabbit treatment. PG and GAG synthesis was expressed as the mean density calculated by an image processing technique.

Xx+s, n=6. *P<0.05, compared with model group.
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Tab.4 Effect of OLE on mass of lateral great and
biceps femoris muscle of rabbits with experimental
cartilage injuries

Muscle mass ratio/%

Group

Lateral great muscle Biceps of femur muscle
Model 88.8 +8.4 89.0+4.9
OLE 95.9+8.8 100.1 £5.7"

See Tab. 1 for rabbit treatment. Muscle mass ratio( % ) =muscle
mass of operated side/muscle mass of unoperated side x 100% .
X+s, n=6. *P<0.05, compared with model group.
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Repair effect of olive leaf extract on experimental
cartilaginous injuries in rabbits

GONG De-zheng'?, GENG Cheng-yan®, JIANG Li-ping®, WANG Li-hui®,
YOSHIMURA Hiroyuki*, ZHONG Lai-fu®
(1. Laboratory of Medical Function, 2. China-Japanese Joint Institute for Medical and Pharmaceutical
Science, 3. Department of Pathology, Dalian Medical University, Dalian 116044, China;
4. Eisai Food & Chemical Co. , Ltd. , Nihonbashi, Chuo-ku, Tokyo 103-0027, Japan)

Abstract. OBJECTIVE To investigate the restorative effect of olive leaf extract (OLE) on experi-
mentally produced cartilaginous injuries in rabbits. METHODS The rabbits were randomly divided into
two groups. Three holes in the left stifle joint including one in the medial trochlear ridge and two in the
trochlear sulcus ( proximal and distal) of articular cartilage were prepared surgically using a drill. For the
rabbits of control group only tap water was used, and for the OLE group, the water based solution of
OLE 500 mg-kg~' was administered daily for 21 d, respectively. At three weeks post-operation, the rab-
bits were euthanized. The degree of restoration of the experimentally produced holes in the distal femur
was observed macroscopically. HE staining was carried out to observe cartilage tissues. Safranin O and
Alcian blue staining was used to analyze the synthesis of proteoglycans (PG) and glycosaminoglycan
(GAG) in the joint cartilage. The muscle mass ratio (% ) was calculated by comparing muscle mass of
the operated side with the unoperated side. RESULTS The total score of restoration of the three holes
in the left stifle joint in OLE group (7.2 +1.9) was significantly higher than that in model control group
(4.6 +1.3) (P<0.05). On the histological examination, the injured parts were covered by fibrous con-
nective tissues in the model control while in the OLE group, the massive proliferation of matured cartila-
gious tissues was observed, and the regenerated cartilaginous tissue was surrounded by the proliferation
of undifferentiated blast cells (fibroblast cartilage cells). The mean density of the restored part with Saf-
ranin O staining in OLE group was higher than that in model control group. (P <0.05). The muscle
mass ratio of biceps of the femur muscle in OLE group [ (100.1 +5.7) % ] was significantly higher than
that in model control group [ (89.0£4.9)% ) (P<0.05). CONCLUSION OLE is effective for enhan-
cing the repair of cartilaginous injuries.

Key words: olive leaf extract; cartilage; injury; repair
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