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Abstract

To investigate the effect of Pinus densiflora on biochemical parameters in type I diabetic rats, we evaluated
the changes of body weight, fasting blood glucose level, oral glucose tolerance test (OGTT) and biochemical
parameters after the intraperitoneal injection of distilled solution of Pinus densiflora in streptozotocin (STZ)-
induced rats. Thirty-seven male Sprague Dawley rats (180+10 g) were divided into four groups; diabetic
mellitus (DM) group received STZ (50 mg/kg BW, i.v.); low level of pine extract (LP) group received Pinus
densiflora (5 mg/kg BW, i.p.), high level of pine extract (I{P) group received Pinus densiflora (10 mg/kg BW,
i.p.) after the single injection of STZ (50 mg/kg BW, iv.), respectively. Normal control (NC) group received
saline. The change of fasting blood glucose level and OGTT were measured using glucocard II, and the change
of biochemical parameter were measured by Automatic Chemistry Analyzer (Hitach-747, Japan). Mean body
weight change of DM group was retarded greatly by STZ-exposure. While, body weights of LP and HP groups
were progressively increased with some fluctuation, although the increase rates were slower than that of NC
group. Fasting blood glucose levels of LP and HP groups were reduced by Pinus densiflora injection, although
the fasting blood glucose levels were higher than that of NC group. The results of OGTT was significantly
improved in both of LP and HP group compared to DM group. Increases of blood glucose, alanine aminotransferase
(ALT), alkaline phosphatase (ALP) and blood urea nitrogen (BUN) levels by STZ-exposure were attenuated
by the Pinus densiflora treatment (p<0.05). From the results, it was suggested that Pinus densiflora has a
tendency to decrease STZ-induced toxicity in terms of monitoring fasting blood glucose, OGTT and some

biochemical parameters of rat.
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Fig. 1. Effect of Pinus densiflora on body weight in STZ-
exposed rats.

DM group received single injection of STZ (50 mg/kg BW, Lv.).
LP and HP group daily received Pinus densiflora 5 mg/kg BW,
ip. and 10 mg/kg BW, ip. after the single injection of STZ (50
mg/kg BW, iv.), respectively.

NC group received saline each time instead of STZ or Pinus
densiflora.
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Fig. 2. Effect of Pinus densiflora on fasting blood glucose

(mg/dL) in STZ-exposed rats.
DM, LP, HP and NC: See the annotation of Fig. 1.
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Fig. 3. Effect of Pinus densiflora on OGTT in STZ-exposed
rats.
DM, LP, HP and NC: See the annotation of Fig. 1.
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Table 1. Effect of Pinus densiflora on biochemical parameters related to liver function in STZ-exposed rats

G b Number Total protein Albumin AST ALT ALP

roup of rat (g/dL) (IU/L)
DM 9 5521066259 2.8910.26 78.99+19.03 73.04£19.58% 416.56+224.13°
LP 9 6.13%0.38 3.21£0.22 76.17+7.69 63.82+9.00° 220.33%55.38°
213 10 5.83+0.83 3.08+0.41 80.32+12.85 62.35+14,58° 301.38+209.01**
NC 7 571053 3.07+0.29 70.04110.93 46.73+9.31° 136.17+26.23

See the annotatlon of Fig. 1.
Meam+ SD. ®Not significant.

Different small superscripts in the same column indicate significant differences (p<0.05) between groups by Duncan’s multiple

range test.

Abbreviations: AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline phosphatase.
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Table 2. Effect of pinus densiﬂofa on biochemical parameters related to renal function in STZ-exposed rats
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(mg/dL)
Group” Number of rat Creatinine BUN UA Ca® P
DM 9 0.51 40,0499 35.78+9.50°¢ 1.19+1.38 12.17+1.62 8.02+2.04
LP 9 0.54+0.04 30.89 +8.05™ 0.7410.21 12.09+0.67 8.9910.96
HP - 10 0.49£0.05 27.40 £ 7.49° 0.93+£0.43 1251+1.03 89411.05
NC 7 0.47+0.04 13.14+1.95" 0.74£0.52 11.10£1.20 8.3610.82

YSee the annotation of Fig. 1.
PMean +SD. ¥Not significant.

Different smail superscripts in the same column indicate significant differences (p<0.05) between groups by Duncan’s multiple

range test.

Abbreviations: BUN, blood urea nitrogen; UA, uric acid; Caz‘, calcium; IP, inorganic phosphorus.

Table 3. Effect of Pinus densiflora on biochemical parameters related to serum lipid concentrations in STZ-exposed rats

(mg/dL)
Group“ Number or rat Total cholesterol Triglyceride HDL-C LDL-C
DM g9 99.89 +16.562 65.11+24.06 5708835 17.16£554
LP 9 99.22+11.00 63.33+11.58 57.90+£6.40 17.80+2.25
HP 10 96.80+12.78 68.2050.52 57.40+6.43 1697+£2.82
NC 7 89.00+11.17 48.29+12.63 51.46+£6.42 18.43+2.36

DSee the annotation of Fig. 1.
* ?Mean+SD. ¥Not significant.
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Fig. 4. Light micrograph of the liver in rats.
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