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Effect of Melatonin on the Pancreas of the Diabetes Mellitus Induced by Streptozotocin in Rats
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Abstract : The effect of melatonin, a powerful antioxidant, on the pancreas of the diabetes
mellitus induced by streptozotocin in male rats was studied. Diabetes was induced by the
intraperitoneal injection of 65 mg of streptozotocin per kg of body weight. To know the effect of
melatonin, total 10 mg of melatonin per kg of body weight was administered intraperitoneally at
the time of streptozotocin and 72 hours after the first administration. Then the rats were
sacrificed at the 7 th day after the first injection. Several biochemical parameters, microscopic
examination and immunohistochemical stain were done. The injection of streptozotocin caused
significant increases in the blood levels of glucose and hemoglobin A1C, and pancreatic levels of
hydrogen peroxide and malondialdehyde. Streptozotocin treated group showed the decrease of
islets and insulin—immunoreactive cells, and degenerated B cell granules. The injection of
melatonin reduced the blood levels of glucose and hemoglobin A1C, and reduced pancreatic levels
of hydrogen peroxide and malondialdehyde. Melatonin caused significant increases in the levels of
total antioxidant status, superoxide dismutase and catalase. The melatonin treated group showed
relatively well preserved cell organelles and Langerhan's islets under the microscopic
examination. And the melatonin treated group showed the significant increase in number of
insulin—immunoreactive cells compared with streptozotocin treated group under the
immunohistochemical stain. These results may suggest that melatonin has a protective effect on
the pancreatic islets in the diabetes induced by streptozotocin from oxidative damage by the
increase of total antioxidant status via the increased activity of antioxidant enzymes.
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Fig. 1. Effect of melatonin on the glucose levels in the
serum. Significantly different from control (c,
p<0.001), and from group 1 (d, p<0.05). Group
1; The group which received only
streptozotocin, Group 2; The group which
received melatonin with streptozotocin.
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Fig. 2. Effect of melatonin on the hemoglobin Alc
levels in the blood. Significantly different from
control (c, p<0.001) and from group 1 (e,
p<0.01). Experimental groups are described in
Fig. 1 and text.
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Fig. 3. Effect of melatonin on the total antioxidant
status levels in the serum. Significantly
different from control (c, p<0.001) and from
group 1 (d, p<0.05). Experimental groups are
described in Fig. 1 and text. ABTS: 2,2'-azino-
di-(3-ethylbenzthiazolin sulfonate).
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Fig. 4. Effect of melatonin on the hydrogen peroxide
levels in the pancreas. Significantly different
from control (c, p<0.001) and from group 1 (d,
p<0.05). Experimental groups are described in
Fig. 1 and text.
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Fig. 5. Effect of melatonin on the malondialdehyde
levels in the pancreas. Significantly different
from control (c, p<0.001) and from group 1 (d,
p<0.05). Experimental groups are described in
Fig. 1 and text.
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Fig. 6. Effect of melatonin on the superoxide
dismutase activity in the pancreas. Significantly
different from control (a, p<0.05) and from
group 1 (d, p<0.05). Experimental groups are
described in Fig. 1 and text. One unit of
superoxide dismutase activity was defined as
the amount which inhibited the reduction of
cytochrome c by 50%.
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Fig. 7. Effect of melatonin on the catalase activity in
the pancreas. Significantly different from
control (b, p<0.01) and from group 1 (e,
p<0.01). Experimental groups are described in
Fig. 1 and text.
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Fig. 8. Effect of melatonin on the glutathione
peroxidase activity in the pancreas.
Significantly different from control (b, p<0.01;
¢, p<0.001). Experimental groups are described
in Fig. 1 and text.

Fig. 9. Light microscopic findings on the pancreas. Islet cells were well preserved in control
group. Islet cells in group 1 were decreased in their size and number in group 1. Islet cells
in group 2 were decreased in their size and number, however, relatively well preserved than
group 1 (H&E stain, X 100). Control and experimental groups are described in Fig.1 and
text.

o

Solg zvHsty WsE BT 5 Q9T

(Fig. 10).

Insulin®ll T3 Langerhans islet & H W
AESe} Adu-S A EAAL Fig. 113 2t} o
Z79] islet] A insulin WIHEg AXE 5= 198
+ 63 7l/isleto] 2 2. H, streptozotocin ool
AMe 24 £ 9 Jl/islet® ol vlEl st 7
2 (p<0.001) & HEFAS T Melatonin 1<

A insulin RS AlE = 114 £ 72 Jl/islet
g Tl v e fod #grh o
streptozotocin Folae] v = F2gt 7
(p<0.05) & YERU ST

Glucagon®l th3t Langerhans islet @ &34k
S A 2SS WIS NEALAL Fig. 129 2o
279 isleto] Al glucagon HYHFS M EF+
108 £ 58 7l/isleto] %1 2™, streptozotocin F¢
TollAE 135 + 15 Jl/islet® izof wls)
os W3tz ¢l th. Melatonin F o 7ol A
glucagon AW A X4 138 = 47 l/islet



140 BB KM 55257 238 2006

Fig. 10. Electron microscopic findings on the pancreas. In group 1, « cells in islet showed well-
preserved round, highly electron-dense granules in cytoplasm, and j, cells in islet showed
many degenerated cell granules (B, TEM, original magnification X 15,000). A cells: @
cells; B cells: 3, cells. Control and experimental groups are described in Fig. 1 and text.

300

Fig. 11. Immunohistochemical analysis for insulin
. on the pancreas. Group 1 showed a
| [ significant decrease in number of insulin
d immunoreactive cells compared with
control. Group 2 showed a significant
increase in number of insulin
oo ] immunoreactive cells compared with
group 1. Significantly different from
50 ] e control (c, p<0.001) and from group 1 (d,
p<0.05). Experimental groups are
P Group 1 Group 2 described in Fig. 1 and text.
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Control Groug 1 Group 2
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Fig. 12. Immunohistochemical analysis for

glucagon on the pancreas. Each group
5. showed no significant change in number
of glucagon immunoreactive cells.
Experimental groups are described in
Fig. 1 and text.
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Fig. 13. Immunohistochemical analysis for
[ somatostatin on the pancreas. Each group

[ showed no significant change in number
101 of somatostatin immunoreactive cells.
Experimental groups are described in
Fig. 1 and text.
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E
E
A

streprozotocin®l] 2|3t Tzt
=610z 284
g2 T superoixde 50|20 7} WA
YA H =, ©] superoxide &°]&< superoxide
dismutase®] 285 Whol BAFstF 47} #h[26].
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A F 7P g4 o] 738 hydroxyl radicals 3
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Aste dAtst g A5 S AT AoE
%] melatonin[4,5]°] 9% 7 HE 289
TA AR 714 vref 7l v glek. wheba] o] Ao
M= streptozotocin®] ol @x7F FitE @k
e #7del g melatonin® ¢3S F7kskazt
sttt ol & fsl dF A streptozotocing F
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6]3} 3l melatoning FoI3 & gt} 3
S #7159 melatonin®] &3} FEHAt
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A Fae FH AARt A
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B2 gy ok
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T 35t Je ey HglE gelstaat st
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o) ¥ v U I3 gL w5 A4 Y
Z3el b8 fFost S7hs YERgl e, ojefst
¥yod 9 g3 AL 55 F7H= melatoning
FoA2 Fost A5 YeRGit) o]= o]d e A
AA[6]FE dAAT. olg s A&
melatonin® Foj7} streptozotocinoﬂ olst I
B ks S 9e e AR foekA 8
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Az T

=

e

F 32k} AHH= streptozotocin £ THoll A=
HohE A3 912 oY melatonin Fol kol A=
iz val fFoet S7HE YERdSlt. o=

H]
melatonin®] &4 At

2 AA &t oo Farstas

A A= g5 Qe o 44 = w3
bt el B4 A= g3 o 710e Ao A
Z+ ¥l melatonin® ©] &3t kst Ae] 571 &

B Ax AL g A4S =9
streptozotocin®l] &3t Fnr fFibs WA st
7]038k Al o7 Azt

G s HASF A TRV
streptozotocin FoATA A& thxol Bl 5
U melatoning FoIshd Stre tozotocin <
Folg Fof nlsf fog i
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g3 &gAakae ot EA S ‘/}E}lﬂ% ]ﬁi At
€ 3 = malondialdehyde & % [27]+&
streptozotocin T Foll A= thF2 o) w8 57}
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Streptozotocing Fofgh oA 3iksta i
9l superoxide dismutase®} catalase:= ¥t}
37 9191 o™ glutathione peroxidase?] &

= 93y 7HA2H Yt 184 melatonin $¢
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2 AY a7t A o7 A28 melatonin F
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FetdAn A 2d W FHAAA LA
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717F AA 8] 7Sl WEkA 2 B 52] WAol
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stod Al A3} Langerhans islet @ insulin®l] tf 3t
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sto] A4S B35E 0 ZH streptozotocine] &
Fu ] s WA a5 Y= Jog
7z

2 o

N E AASH dgtassE G4
A== A o2 4 A melatonin®l «]?ﬂ' A B
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