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Abstract

We investigated the anti-diabetic effects of Hemicentrotus pulcherrimus (sea urchin, SU) shells on non-obese
type 2 diabetic Goto-Kakizaki (GK) rats. We measured body weight, blood glucose, and plasma insulin levels
and conducted an oral glucose tolerance test (OGTT). The SU shells (100 and 200 mg/kg) significantly reduced
the blood glucose of GK rats from 203.8+29.8 mg/dL to 138.5+21.2 mg/dL at after 4 weeks of daily oral
administration. However, plasma insulin levels at the same time were not changed by treatment with SU. During
the OGTT, the SU-treated GK rats maintained a lower blood glucose level than the control group for 15 to
120 min. Based on these results, SU shells are considered to be effective in improving glucose tolerance. These
results suggest that SU shells have unique properties to lower blood glucose, raise insulin sensitivity, and im-

prove insulin resistance in GK rats.
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Fig. 1. Effect of the sea urchin treatment on body weight
in Goto-Kakizaki rats for 4 weeks. Values are mean+SEM
from 7 animals in each group.
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Fig. 2. Effect of the sea urchin treatment on blood glucose
level in Goto-Kakizaki rats for 4 weeks. Values are mean*
SEM from 7 animals in each group. “Significantly different from
control group (p<0.05).

B3 U olanl SEof wat

AP B ) Q49 SR WEkE Fig. 39 Uel
9 sl Ak B4 UET) Wistard Bl e 4]
=7} 221409 pU/mLol ey GKHRE gl zTdAe 17.2
£10 WU/MLE @ASA 2 28 Yt GKAE
of YARAL Folsnl 357 F2H Frishl F7HEAA,
BV WHZE AFHA 2ok YAGL] F4H
Qe Fuldle Gl glrke AL AT & Atk

AEHES] A|EO|M
ATEEe Al e g wale
o G 2T Wistar = ol A
T 1208 7+A] &3e] Wsrt Ao # S, GK#H
=I5 F9AY B 308 FoA 27 1985+11.3
mg/dL3} 342.7+13.8 mg/dLE °F 73% A =9 9 J50]

lrI —101
52
3%

AR, Az A whel o] A3 vold AT T
o] & 1208 A& 299.4+14.2 mg/dLS JEM AT 19
28
—@— Wistar
26 —O— Control
—w— SU100
-+ —A— SU200
TE_' 24
-]
= 22
£
S 20 A
2
o 18] %
£
(72}
o 16
o
14
12 r T T ]
0 1 2 3 4

Time in weeks

Fig. 3. Effect of sea urchin treatment on plasma insulin level
in Goto-Kakizaki rats for 4 weeks. Values are mean+SEM
from 7 animals in each group.
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Fig. 4. Effect of the sea urchin treatment on oral glucose tol-
erance test (OGTT) in Goto-Kakizaki rats for 4 weeks. OGTT
was carried out at the end of 4 weeks of sea urchin treatment.
All rats fasted for 12 hr before OGTT. Blood was taken from
the ophthalmic venous plexus at 0, 30, 60, 90 and 120 min after
the oral glucose administration (2 g/kg body weight). Values are
mean+SEM from 7 animals in each group. “Significantly different
from control group (p<0.05). “Significantly different from SU100
group (p<0.05).
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Fig. 5. Histological observations and immunohistochemical
staining for insulin of pancreas in treated Goto-Kakizaki rats
for 4 weeks. Normal (A, E), GK control (B, F), 100 mg/kg (C,
G) and 200 mg/kg (D, H) of sea urchin treated GK group.
Hematoxylin and eosin stain (A, B, C, D); Original magnification,
x400. Scale bars, 100 yum.
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