J. Korean Soc. Food Nutr.
21(2), 117 ~123(1992)

RN REL

TEHE Fo| HFE FLEH0 0|X|= Nicotinamide2| Het

Jok

k>

7

ahazid &

*Sojcyat
Aoy

t
AR

ri
*

El
ST

:g;{

T

=
Q
A

Nel

. il__;g_ * %

R

-

o &
Qraty
I-EH

ob 08 0
Al J9,|_'

|

=

Pretreatment with Nicotinamide to Prevent the Pancreatic
Enzymes Changes by Streptozotocin in Rats
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Abstract

The present study was undertaken in order to elucidate the effects of pretreatment with nicotinamide on
changes in serum glucose level, body weight, water consumption, serum insulin concentration, and the activ-
ity of pancreatic enzyme in rats treated with streptozotocin (STZ). Histological studies were also carried out
to evaluate the effects on pancreatic tissues and Langerhans' s islet cells. Nicotinamide pretreatment in STZ
diabetic rats inhibited the rise of fasting serum glucose concentration and water consumption. Pretreatment
with nicotinamide significantly increased the concentration of serum insulin and body weight changes com-
pared to the STZ-treated group. Pancreatic lipase and trypsin activites were increased, but amylase activity
was decreased and pancreatic £ -cell was destroyed by STZ. Pretreatment with nicotinamide prevented these
STZ-induced changes. These results suggest that nicotinamide pretreatment supresses STZ-induced changes
in pancreatic enzymes by preventing 5 -cell destruction and therefore maintaining a normal serum insulin

level.
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Table 1. Effect of nicotinamide on body weight change and water consumption in STZ-induced diabetic rats

Treatment Body weight change Liver / body weight Water consumption
(0/0) (o/o) (ml /day)
Control 9.2+1.16° 3.72+0.55* 10.4+1.44
STZ -16.8+2.22° 4.80+0.71° 33.7+3.84°
NICO 714+1.75° 4.01+0.64*° 12.7x291°
NICO+STZ 3.1£0.64° 3 87+0.64** 17.3+£2.971°

Nicotinamide (200mg / kg) was orally administered to rats — in 0.1ml sterile saline - twice a day for seven days, and then STZ (50

mg/ kg) —in 0.2ml 0.01M citrate buffer (pH 4.5) -

was injected via tail vein

Values are mean £S5.D. (n=6). Values followed by the same letter are not significantly different (p< 0.05)
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Table 2. Effect of nicotinamide on the leve! of blood glucose, insulin, and urine glucose in STZ-induced diabetic rats

Treatment N Blood glucose Biood insulin Urine glucose*
(mg/dl) @ WJ / ml)

Control 5 121.0+ 6.0*¢ 46.0+6.17° -

STZ 6 365.4+14.4° 16.5+4.24° +++

NICO 5 147.7+12.6 423175 -

NICO+STZ 6 178.0x11.4¢ 39.2+7.4 -~

Nicotinamide (200mg / kg) was orally administered to the rats - in 0.1m! sterile saline — twice a day for seven days, and then STZ

(50 mg/ kg) —in 0.2ml 0.01TM cnrate buffer (pH 4.5) -

was injected via tail vein

The rats were sacrified 7 days later for blood testing. Values are mean +S.D. Values followed by the same letter are not signifi-

cantly different (p<0.05)

- : Negative, +:250mg/dl, ++:500mg/dl, +++:

1g/dl

Table 3. Effect of nicotinamide on the activities of pancreatic amylase, lipase and trypsin in STZ-induced diabetic rats

Amylase Lipase Trypsin
Treatment
(mU / mg protein) (mU / mg protein)
Control 26.80+4.43>2 138.4+14.9° 64.6+9.1°
STZ 6.62+1.88° 276.3+40.2° 85.5+9.1°
NICO 26.10+£5.77¢ 143.9+14.9° 69.3+8.7°
NICO+5TZ 20.50+2.68° 168.9+46.4 61.5+7.1°

"Mean £5.D. (n=6)
?Mean followed by the same letter are not significantly different
» For experimental details : see materials and methods (p<0.05)
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Fig. 1. Photomicrographs of pancreatic tissue in rat (Hematoxylin and eosin stain, x 400).

A. Pancreas section from control rat. The pancreas structure is essentially normal. E ; exocrine gland, L ; Langerhans’ s islet.
B. Pancreas section from rat treated with nicotinamide (200mg / kg).
C. Pancreas section from rat treated with STZ (50mg / kg).
D. Pancreas section from rat pretreated with nicotinamide and STZ.
Nicotinamide (200mg / kg) was orally administered to the rats daily seven days, and then sacrificed seven days after STZ
(50mg / kg, tail vein). e

e
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Fig. 2. Photomicrographs of Langerhans’ s islet in rat (Gomori' s aldehyde fuchsin stain, X 1,000).

A. Pancreas section from control rat. The pancreas Langerhans’ s islet 8-cell is essentially normal. B ;Langerhans’ s islet 8-
cell.
B. Pancreas section from rat treated with nicotinamide (200mg / kg).
Langerhans' s island 8-cell is similar to control rat.
C. Pancreas section from rat treated with STZ (50mg / kg).
Langerhans’ s island 8 -cell shows destruction.
D. Pancreas section from rat pretreated with nicotinamide and STZ.
Langerhans’ s island 8 -cell destruction is diminished compared with that in C.
Nicotinamide (200mg / kg) was orally administered to the rats for seven days, and then sacrificed seven days after STZ
(50mg / kg, tail vein).
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