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Abstract

The purpose of this study was to investigate the effect of pretreatment with nicotinamide on
the serum lipid composition and atherosclerotic index in streptozotocin(STZ)-induced diabetic
rats. Nicotinamide pretreatment in STZ-induced diabetic rats inhibited the rise of serum glucose
concentration. Serum total lipids and triglyceride levels in the STZ-induced diabetic rats were
significantly higher than those in the control group. But in the group pretreated with nicotin-
amide, triglyceride and lipid levels were significantly lower compared with those of STZ-induced
diabetic rat group without nicotinamide. However, the serum phospholipid levels were not
statistically different among treatment groups. In the STZ-induced diabetic group, the serum
total cholesterol, VLDL, LDL-cholesterol levels and atherosclerotic index were higher and HDL-
cholesterol level was lower compared to the control group. However, these changes were
prevented by nicotinamide pretreatment. Pretreatment with nicotinamide significantly
increased the activities of serum lipase compared to the STZ-treated group. Aminotranferase
(ALT, AST) activities were not significantly different in any of the groups.
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Table 1. Effect of nicotinamide pretreatment on the
blood glucose levels in STZ-induced diabe-

tic rats
Treatment N Blo(oncijll;.:f)ose Increment
Control 5 121.0+6.0 —
STZ 6 365.4+14.4* 200
NICO 5 147.7+126 20
NICO+STZ 6 178.0+11.4 47

Rats were orally administered nicotinamide (200mg/kg)-
in 0.1ml sterile saline-twice daily for seven days, then
STZ (60mg/kg)-in 0.2ml 0.01M citrate buffer (pH 4.5)-via
tail vein was injected. The rats were sacrified 7 days later
for blood testing. Values are mean+S. D.

* : Significantly different from control (p<0.05)

Table 2. Effect of nicotinamide pretreatment on
serum total lipid, triglyceride and phos-
pholipid levels in STZ-induced diabetic

rats
mg/ml
Treatment o 1 Tipid Triglyceride Phospholipid
Control 2645+46.1°>? 605+ 40¢ 1234+14.0™°
STZ 358.0+43. T 9404 7.3 14064187
NICO 280.3+41.9 79.3+134* 1200+137
NICO+8STZ 3164+364* 80.1+154* 1322+20.3

» Mean+ S.D. (n=6)

?Values followed by the same letter are not significantly
different (p<0.05)

NS : not significant
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Table 3. Effect of nicotinamide on serum total cholesterol, VLDL, LDL-cholesterol, HDL-cholesterol and
atherosclerotic index in STZ-induced diabetic rats

Treatment me/dl

Total cholesterol VLDL, LDL-cholesterol HDL-cholesterol Atherosclerotic index"
Control 90.3+ 6.3%9 53.8+ 5.0" 38.9+6.5% 1.47+0.5°
STZ 126.3+22.4° 97.2+10.1 29.7+3.3 3.02+0.7°
NICO 87.7+ 5.7° 50.7+ 7.7 42.4+49° 1.18+0.6*
NICO+STZ 103.4+13.2° 60.4+12.3° 37.5+9.1*° 1.64+0.2¢

v (total cholesterol — HDL-cholesterolyHDL-cholesterol
? Mean +S.D. (n=6)

¥ Values followed by the same letter are not significantly different (p <0.05)
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Fig. 1. Effect of nicotinamide on the serum lipase activity in STZ-induced diabetic rats.
Rats were orally administered nicotinamide (200mg/kg) daily for seven days, and sacrificed seven
days after STZ (50mg/kg, tail vein). The assay procedure was described in the Material and Methods.

Values are mean+8.D. for six animals. * :
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Significantly different from control ( p<0.05).

Table 4. Effect of nicotinamide on serum aminotr-
ansferase activity in STZ-induced diabetic

rats
Karman unit/ml! of serum
Treatment
AST ALT
Control 82.3+ 9.3M2 23.7+2.4"
STZ 99.3+10.3 29.1+7.2
NICO 84.7+10.7 24.4+3.7
NICO+STZ 85.7+15.4 27.3+2.3

Y Mean+8.D. (n=6)
» NS : not significant

AE ETE Je] gUth ol AR AlEHE
alkylating agentql STZ9| T2 UAIHQ] s-AST,
ALTS|, z7]"‘ E 5 doy 1 &4 Fad
X2E 37 %i"f}h Pel AF|AA Bl
’Q?ﬁ"ﬂ*ﬂ—/] S1Z T"q"e dite FE3 Ao
AZHE

}mr}ml".’

r» w

fo
2

Streptozotocin (STZ) ol A&jA F=8 FxA FH
A nicotinamided] FFS Lolir] st YF T2



310 %4

FTE, ARYF AT U AR FHAA
g #EsY. STZ 5924 8339 w27t 37t
=@ RHo] nicotinamide®] AA B2 AHAAGelz A
U1 total lipid ¥ triglyceride FFAME STZ &
g2 Z7l€d Ao] nicotinamide AAE A H Y
21} phospholipid @ &dle HTE g 3o] YAt
¥ total cholesterol, VLDL, LDL-cholesterol 3%
2 FaAsl A& STZe g8 F7F=Eev nico-
tinamide A 2]2 AR =9 e HDL-cholesterol ¥
Zo| M= STZ T 93] 2459 Aol nicotina-
mide®] AAZ HEHYTE YF lipases] L
STZ B 24 JaAl=l™d o] nicotinamidee] Az
2 3 EHth s-ALT 2 s-AST9] 84L& STZ Fo
ol nicotinamide AAMe] FoAy EThE o
At

o]’ del 4% HAFANA nicotinamide®] HA &
STZe 93td fresHve Tl S «dUd Aogs
AHdE o2 SddlA REle Aoz B a3
e Fxid nA8F9 9 nicotinamide’} &

A 82 F e 7HedE A ith

o
ret

1. Goldsmith, G. A. : Niacin-tryptophan relationship
in man and niacin requirement. Am. J. Clin.
Nutr, 6. 479(1985)

2. Nishizuka, Y. and Hayashi, O. : Studies on the
biosynthesis of nicotinamide adenine dinucleotide.
J. Biol. Chem., 238, 3369(1963)

3. Charles, A. and Anthony, S. G. : Effect of stre-
ptozotocin on the glutathion S-transferase of
mouse liver cytosol. Biochem. Pharmacol., 34(6),
811(1985)

4. Wright, J. R., Mendola, J. and Lacy, P. E. :
Effect of niacin/nicotinamide deficiency on the
diabetogenic effect of streptozotocin. Experimen-
tia, 44, 38(1988)

5. Susan, P. L., Carolyn, R. H., Pam, M. F.,
Nancy, J. P. and Glenn, L. W. : Mechanism of
nicotinamide and thymidine protection from allo-
xan and streptozotocin toxicity. Diabetes, 37,
1015(1988)

6. Masiello, P., Cubeddu, T. L., Frosina, G. and
Bergamin, E. : Protective effect of 3-amino-benz-
amide and inhibitor of poly (ADP-ribose) synthe-
tase, against streptozotocin-induced diabets.
Diabetologia, 28, 683(1985)

7. Ledoux, S. P., Woodley, S. E., Patton, N. J.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

YA Rk

and Wilson, G. L. : Mechanism of nitrosourea-
induced beta-cell damage. Diaberes, 35, 866

(1986)
Glenn, L. W., Phillip, G. H., Nancy, J. P.
and Susan, P. L. : Mechanism of nitrosourea-
induced beta-cell damage. Diabetes, 37, 213
(1988)
Folch, J., Lee, M. and Stanley, S. G. : A sim-

ple method for the isolation and purification of
total lipid from animal tissue. J. Biol. Chem.,
206, 497(1957)

Chen, P. S., Toribara, T. Y. and Warner, H. :
Microdetermination of phosphorus. Anal. Chem.,
28, 1756(1956)

Teitz, N. W. and Fiereck, E. A. : Measure-
ment of lipase activity in serum. Standard meth-
ods of clinical chemistry, 7, 19(1972)

Reitman, S., Frankel, S. : A colorimetric method
for the defermination of serum glutamic oxaloa-
cetic and glutamic pyruvic transminases. 4Am. J.
Clin. Pathol., 28, 56(1957)

Bennett, R. A. and Pegg, A. E. : Alkylation of
DNA in rat tissues following adminstration of
streptozotocin. Cancer Res., 41, 2786(1981)
Junod, A., Lambert, A. E., Orci, L., Pictet, R.,
Gonet, A. E. and Renold, A. E. : Studies on the
diabetogenic action of streptozotocin. Proc. Soc.
Exp. Biol. Med.,, 126, 201(1967)

Yamamoto, H., Uchigata, Y. and Okamoto,
H. : DNA strand breaks in pancreatic islets by in
vivo administration of alloxan or streptozotocin.
Biochem. Biophys. Res. Comm., 103, 1014(1981)
Wilson, G. L. Pathon, N. J., McCord, J. M.,
Mullons, D. W. and Mossman, B. T. : Mecha-
nisms of streptozotocin and alloxan-induced
damage in rat beta cells, Diabetologia, 27, 587
(1984)

Grey, N. J. Karls, I. and Kipnis, D. M. :
Physiologic mechanisms in the development of
starvation ketosis in man. Diabetes, 24, 10(1975)
Foster, D. W. and McGarry, J. D. : The meta-
bolic derangements and treatment of diabetic
ketoacidosis. New Engl. J. Med., 309, 159(1983)
Goldstein, J. L. and Brown, M. S. : Familial
hypercholesterolemia. A genetic regulatory defect
in cholesterol metabolism. 4m. J. Med., 58, 147
(1975

Miller, N. E. ! The evidence for the antiather-
ogenicity of high density lipoprotein in man.
Lipids, 13, 914(1978)

Ross, R. : The pathogenesis of atherosclerosis,
An update. New Engl. J. Med., 314, 488(1986)
Havel, R. J., Goldstein, J. L. and Brown, M.
S. : Lipoproteins and Lipid transfort, Metabolic
control and disease. 8th ed., Saunders, p.393



23.

24.

NicotinamideZ} Streptozotocin B=A o 83 A3 AR vXe I 311

(1980)

McGarry, J. D. and Foster, D. W. : Regulation
of hepatic fatty acid oxidation and ketone body
production. Ann. Rev. Biochem., 49, 395(1980)
Pirttiaho, H. I., Salmela, P. I., Sotaniemi, E.
A., Pelkonen, R. 0., Pitkanen, U. and Luoma,
P. V. : Drug metabolism in diabetic subjects with
fatty livers. Br J. Clin. Pharmac., 18, 895(1984)

25.

26.

Bursch, W., Schulte, H. R. : cytoprotective effe-
ct of the prostacyclin derivative Hoprost against
liver cell death induced by the hepatotoxins CCls
and bromobenzen. Klin. Wochenschr, p. 47(1986)
Jacob, J. L., David, E. D. and Williann, K. :
Hepatic toxicity of nitrosourea analogues. Clin.
Pharmacol. Therapeu., 16 (2), 363(1947)

(1991 2€ 259 HF)



