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Abstract - The increased occurrence of hyperglycemia and oxidative stress in streptozotocin
(STZ) induced type I diabetes has been implicated in the etiology and pathology of disease
complication. STZ has known to be genotoxic in a variety of assays including tests for microbial
mutagenesis and unscheduled DNA synthesis in rat kidney. Diabetes mellitus (DM) is a pathologic
condition, resulting in severe metabolic imbalances and non-physiologic changes in many tissues.
We examined the effect of gamma radiation and KWNP on preventing the development of insulin
dependent diabetes mellitus using streptozotocin-induced Fisher 344 diabetic rats. The
hematological values (red blood cell and white blood cell), serum biochemical constituents-
alkaline phosphatase (ALP), total cholesterol, triglycerides and insulin-were checked and the
organs (testis, spleen and kidney) were weighed. The gonad indices of the STZ treated groups
were much lower than the value of the control group. But the gonad indices of the KWNP treated
groups were higher than those of the treated groups. The ratio of the weight of kidney to the body
weight of the STZ treated groups was higher than that of the control group. The value of the
diabetic group treated with KWNP after irradiation (F group) was lower than the other STZ
treated groups. The white blood cell and ALP values of the F group were lower than the other
STZ groups, as well. The cholesterol and triglyceride values of all the KWNP treated groups were
significantly lower than the other groups. A significant increase (about 10 times) of insulin was
detected in the F group. The results of hematological assay showed the distinctive damage in the
irradiated and STZ treated groups. The quantity of apoptotic cells in seminiferous tubule of testis
confirmed a serious damage as assessed in the STZ treated groups. These experimental results
have revealed that treatment of the products of KWNP after irradiation has the antidiabetic
effect in the STZ-induced diabetic rats. But the F group showed higher recuperative power. These
experimental results have revealed that treatment of the gamma irradiation and KWNP have the
recovering effect in the STZ-induced diabetic rats.
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STZ Agl+2 7%, streptozotocin (STZ) 50 mg kg™!
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gent (Bayer, USA), triglycerides reagents (Bayer, USA),
glucose hexokinase (Bayer, USA)E A}4-3}e] ADVIA

1650 (Bayer, Japan) 2.2 23} t}. Lipased] 7] -S-of| =
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Table 1. The rate of the increase in the body weight during 5

weeks (%)
Control Irradiation
Control A :177.6+1.80 B:1533+1.73
KWNP C :181.6+0.98 D:1275+£11.86
STZ E :1054+231* F: 83.2+0.16*
STZ+C. intybus G: 91.0+4.18* H:143.5+£12.23

The values are mean+ SEM (n=5). *, p<0.05
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Fig. 1. The organ indices!! (testis, kidney and spleen) of the
experimental group 5 weeks after treatment.! indicate that
values of organ indices are calculated from the equation of
organ weight/body weight of each animal. Abbreviations:
con, the control group; rad, the wholebody irradiation;
STZ, the streptozotocin treated group; *, p<0.05; **, p<
0.005.
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Fig. 2. The effect of KWNP on the blood glucose values. The
description of the experimental groups in this studies was
summarized at ‘Materials and Method’; *, p < 0.05.
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Table 2. Changes in hematological parameters of the experimental animals (%)

RBC WBC AlP
A 100.0+£0.46 100.0£0.85 100.0+1.19
B 83.3+2.39 43.7+11.69* 83.3+£13.83
C 81.4413.17 74.34+29.98 91.2+4.53
D 77.8x8.09* 53.811.02% 91.7+3.82
E 91.5+293 53122420 431.8£36.01%*
F 84.5+693 12.2£3.73* 428.8:40.30%*
G 99.0+1.54 36.5+15.07 464.9+33.63**
H 82.0£1.25% 56.7+21.05 241.8+£50.23%

T. cholesterol Triglyceride Insulin
100.010.40 100.0+31.73 100.0£6.73
119.1+4.16 82.5+14.05 95.34£9.65
94.1+6.24 80.7+14.50 130.84£5.13
94.8+5.20 80.7£14.50 202.1£5.04*
193.3142.63 220.5+37.17 5.8+0.75
195.5139.51 198.7+6.35 4.740.75
130.8114.56 203.2+37.00 6.6+2.63
117.6+10.35* 82.0£24.56* 69.1£4.56%*

The values are mean = SEM (n=5). *, p<0.05; **, p<0.005.
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F25 A (Fig. 3).

il AZAAA 5T Azel G VP2 Rol e
dotr 1Al =ejs) F A4 2L o] &3] terminal
deoxynucleotidyl transferase-mediated dUTP nick end
labeling (TUNEL) W& AHg-3te] ARG spolet. Al At
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raoA Ados 2oz GAY HESe %
Asgw, Az AEAAA F2 Az g}
2 4 A9k Fxgd B2 A AAW | 23

w

#,
N R g
S DU S,

S 5

Fig. 3. Photomicrographs of section (5 um) of F344 rat testes in experimental group ( X 400). The slide stained with hematoxylin/eosin (H-E).
Arrow, spermatid head; open arrow, vacuolation; star, interstitium; triangle, spermatocyte.
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Fig. 4. In situ detection of apoptotic cells on the seminoferous tubules of the experimental animals ( X 400). Paraffin-embedded tissues were
sectioned with the thickness of 5 um, The sections were 3'-end labeled with digoxigenin-dUTP using terminal trasferase to identify
apoptotic cells. The counter staining was done by methyl green. Incorporated digoxigenin-dUTP was detected by digoxigenin
antibodies conjugated with peroxidase. Brown colored cells (arrow) were presented an apoptotic cells. Arrow, apoptotic cell; open
arrow, vacuolation; star, interstitium.
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Fig. 5. In situ detection of apoptotic cells on the kidney of the experimental animals ( X 400). Paraffin-embedded tissues were sectioned with
the thickness of 5 wm, The sections were 3'-end labeled with digoxigenin-dUTP using terminal trasferase to identify apoptotic cells.
The counter staining was done by methyl green. Incorporated digoxigenin-dUTP was detected by digoxigenin antibodies conjugated

with peroxidase. Brown colored cells (arrow) were presented an apoptotic cells. Open arrow, glomerulus; arrow, apoptotic cell;
triangle, brush border.
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