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Both acute and chronic hyperglycemia have been reported to result in increased
oxidative stress and the generation of proinflammatory cytokines in the body.
Subsequently, these molecules affect the sensitivity of insulin target tissues to insulin
and also affect the secretory function of B-cells and even affect the surviving of these
cells. It has been demonstrated that garlic processes antioxidant effect and is able to
inhibit the generation of proinflammatory cytokines and iNOS expression in certain
experimental model. We proposed that garlic oil acts as hypoglycemic agent via these
mechanisms. The present study used an STZ-induced DM model in rats to investigate
dose-dependent anti-diabetic effect of garlic oil and its association with oxidative
stress and proinflammatory cytokines production and the mediator. Diabetic rats
received by gavage garlic oil (10, 50, 100 mg/kg body weight) or corn oil every other
day for 3 weeks. Control rats received corn oil only. The STZ-DM showed damaged
islet cell and increased insulin resistance in accompany with increased lipid
peroxidation in peripheral circulation and skeletal muscle. The levels
proinflammatory cytokines were also slightly increased. GO dose-dependently
increased basal insulin level and improved insulin resistance index as assessed by
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homeostasis model assessment and the first order rate constant for glucose
disappearance and improved oral glucose tolerance. These effects of garlic oil were
associated with increased plasma GSH level, GR activity in plasma and GPx activity
in skeletal muscle in accompany with decreased TBARS in plasma and in skeletal
muscle. Nevertheless, GO did not affect plasma level of proinflammatory cyotkines.
These effects of GO were significant at the dose of 100 mg/kg (P<0.05).
Histochemical and histoimmunological study demonstrated that GO at dose of 100
mg/kg increased islet mass and islet beta numbers in DM rats and reverse decreased
muscle glycogen level in DM. The latter effect was associated with decreased HNE
content in the tissue. The results of the present study provide evidence that
antidiabetic effect of garlic oil is at least partially via its antioxidative effect.

Keywords: rat; garlic oil; antioxidation; skeletal muscle; pancreas;
streptozotcin
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’“.i/é#"' G RUP ES *‘“é“#r%w Frop I B AL HER, §F R
# x50t 5 £ serine kinase cascades, B F#F F%L 5 F 5L P kb
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LG BT e LR TR E SR R ed A VRS B2 LT
PRI E WA Bcell Ba AR R R LG RS, A AR m BATRZ
cytokine 224 I ° F A B F W F LR TR, FRL AT EY A KA
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Table 1. Growth characteristics; plasma concentrations of glucose, insulin and the HOMA-IR" of control rats or streptozotocin-induced diabetic

rats who did or did not receive garlic oil”

Control DM DM+10 mg/kg GO DM+50 mg/kg GO DM+100 mg/kg GO
Body weight gain (g) 130.9+27.4 80.7+26.0* 57.4+38.3 40.24+44.0 61.1£29.5
Food intake (g/24h) 26.8+4.6 32.7+£2.8* 33.543.1 31.0£6.6 27.5£3.7
Water intake (ml/24h) 49.5+12.1 120.1+£13.9* 135.4429.8 133.54£25.7 99.1+26.2
Urine excretion (ml/24h)  16.4+3.5 107.0+15.4*¢ 113.3+27.7°¢ 105.5+17.4°¢ 73.5+19.7¢
Plasma glucose (mg/dl) 105£12 222+18%* 203£16 215421 201+13
Plasma insulin (ng/ml) 1.625+0.351 0.11240.026*° 0.104+0.025°¢ 0.120+0.046 ¢ 0.377+0.103 ¢
HOMA-IR 10.07£1.42 1.47+0.31*°¢ 1.42+0.43¢ 1.33+£0.65°¢ 4.45+0.62 ¢

*The insulin resistance index as assessed by homeostasis model assessment.
®Values are the mean + S.D. for six rats per group.

"Significant difference between the control group and the DM group (P<0.05).
““DM groups that do not share a letter are significantly different (P <0.05) -
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Table 2. Effect of treatment of STZ-diabetic rats with various doses of garlic oil on GSH concentration, activity of GPx and GR, lipid

peroxidation level, nitrate/nitrite concentration and proinflammatory cytokines in plasmas®

Control® DM DM+10 mg/kg GO DM+50 mg/kg GO DM+100 mg/kg GO
GSH (nmol/mg protein) 0.046+0.008 0.043+0.012° 0.054+0.017% 0.075+0.023 0.104+0.031¢
GPx (umol NADPH/min/mg protein) 41.415.2 46.0t4.4 43.4416.5 36.144.6 37.515.6
GR (umol NADPH/min/mg protein) 2.5310.43 3.07+0.30 3.35+0.24 4.04+0.24 4.99+0.51
TBARS (nmol/mg protein) 1.75+0.58 2.9540.63%¢ 1.86+0.42 1.7840.37¢ 1.64+0.46
NO mg/l 1.12+0.43 18.545.3* 21.2+6.7 17.343.1 13.844.1
IL-1 beta (pg/ml) 120+41 167+47* 172+45 148453 165440
TNF-alpha (pg/ml) 90+21 200482%* 142442 153168 145+58

*Values are the mean + S.D. for six rats per group.

®Rats injected with citrate buffer and treated with corn oil.

"Significant difference between the control group and the DM group (P<0.05).
“pM groups that do not share a letter are significantly different (P <0.05) -
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Table 2. Effect of garlic oil on GSH concentration, activity of GPx and GR and lipid peroxidation in skeletal muscle from control rats or

streptozotocin-induced diabetic rats who did or did not receive garlic oil*

Control® DM DM+10 mg/kg GO DM+50 mg/kg GO DM+100 mg/kg GO
GSH (nmol/mg protein) 4.42+0.37 4.40+0.74 3.97+0.46 3.76£0.51 4.98+1.28
GR (nmol NADPH/min/mg protein) 13.5¢1.5 15.843.3 19.9+4.8 15.1£2.9 14.7£1.0
GPx (nmol NADPH/min/mg protein) 255.8420.5 284.3424.3% 264.4433.4°¢ 345.6+41.5% 390.0+45.1°
TBARS (nmol/mg protein) 0.411+0.052 0.647+0.074* € 0.636+0.116 0.627+0.097 ¢ 0.516+0.067 ¢

*Values are the mean + S.D. for six rats per group.

PRats injected with citrate buffer and treated with corn oil.

"Significant difference between the control group and the DM group (P<0.05).

“®°DM groups that do not share a letter are significantly different (P<0.05) o
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Figure 1. Effect of treatment of streptozotocin-induced diabetic rats with various
doses of garlic oil on the increment in plasma glucose. A glucose bolus (1 g/kg body
weight) was administered orally on day 17 after the induction of diabetes. Glucose
was measured in plasma samples from the tail vein. Data are means%S.D. for six rats
per group. ~Significant difference between the control group and the DM group
(P<0.05). *pM groups that do not share a letter are significantly different (P <0.05).
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Figure 2. Effect of treatment of streptozotocin-induced diabetic rats with various
doses of garlic oil on the decay in plasma glucose concentrations in response to a
bolus injection of insulin as a function of time (A) and the first order rate constant for
the disappearance rate of glucose in plasma (Kjrr) after the insulin bolus (B). An
insulin bolus (1 U/kg body weight) was administered intraperitoneally on day 10 after
the induction of diabetes. The change in plasma glucose concentrations is presented as
the percentage of the glucose value at time zero. Data are means+S.D. for six rats per
group. Significant difference between the control group and the DM group
(P<0.05).*DM groups that do not share a letter are significantly different (P <0.05).
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Figure 3. HE-staining of pancreas islet from control rats or streptozotocin-induced
diabetic rats who did or did not receive garlic oil.
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Figure 4. Aldehyde Fuchsin-staining of pancreas islet beta cell from control rats or
streptozotocin-induced diabetic rats who did or did not receive garlic oil.
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Figure 5. Periodic Acid Schiff (PAS)-staining of pancreas islet beta cell from control
rats or streptozotocin-induced diabetic rats who did or did not receive garlic oil
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Figure 7. HNE immunostaining of pancreas islet from control rats or
streptozotocin-induced diabetic rats for.
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Figure 7. HNE immunostaining of soleus muscle from control rats or
streptozotocin-induced diabetic rats who did or did not receive garlic oil.



