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Influence of diet restriction on the energy metabolism and

digestive tract morphology in Passer montanus

XU Xing-Jun, WANG Qing-Hui, WANG You Xiang, TIAN Jin-Bo, XUE Ming-Qiang , SHAO Shu-Li
(College of Life Sciences, Agriculture and Forestry, Qigihar University, Qiqihar 161006, China)

Abstract; In order to explore the influence of diet restriction on the physiological and biochemical indexes
and digestive tract morphology ofthetree sparrow (Passer montanus). According to body weight, the
sparrowswere divided into the control group, semi starvation group, and aquarterstarvation group, re-
spectively. After hunger domestication, the changes of the physiological and biochemical indexes anddi-
gestive tract morphology were determined. The study found that with the increase of food restriction de-
gree, in thesemi starvation group and aquarterstarvation group,the body weight, Basal metabolic rate
(BMR)fraction, body fat mass fraction, glycogen content,theheightand width of the gastrointestinal vil-
li, the cross—sectional area of the digestive tract showed a decline trend when compared withthe control
group, while the fresh weight of organ, digestive energy, digestibility and the length of digestive tract
have a trend of increasing. These results indicate that the diet restriction is one of an important environ-
mental factors that affect the morphology of digestive tract in tree sparrow. Under the condition of food
restriction, tree sparrowsreduce the body weight, increase energy intake, modify the structure of diges-
tive tract, consume energy reserves of the body and reduce energy consumption toalleviate the survival
pressure caused by food shortages.
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Tab.1 Body mass of Passer montanus in each treatment groups
Wi/ g
45
0 14 2 J& 3 4 7

T4 (19.41£0.03)aA (19.4940. 04)aA (19. 8440.03)aA (20.20£0.03)aA (20.5340.03)aA
1z (19.39£0.04)aA (18.9140.05)bB (18.5740.04)bB (18.0140. 04)bB (17.7640.03)bB
I 41 (19.48£0. 04)aA (18.7540.04)cC (18.3440.04)cC (17.8840.05)cC (16.40£0. 04)cC
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Tab. 3 Basal metabolic rate of Passer montanus in each treatment groups

IR R/ (mL e g ' «h D)

21 5

0 J& 14 2 JA 3 4 J&
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Tab. 4 Digestive tract length of Passer montanus in each treatment groups
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Tab. 6 villus height, villus width, mucosal layer thickness, section area of digestive tract of Passer montanus in each

treatment groups

20 121 I H 112

KM 28,7 18 BE (o) (542, 79+ 4.55)aA (531.11+4, 02)aA (500. 21+5.93)bB
KW 876 58 BE (pem) (68.51+2. 13)aA (63.27+1.35)bB (59.84+1.15)bB
KR B 2 TR B () (551.03+3. 84)aA (554, 57+4.,27)aA (560.22+3.56)aA
K Mg BE I AR (mm*) (4.2840.11)aA (3.92£0.09)bB (3.45+0.06)cC

AN B8 R (pm) (580.21+3. 60)aA (560.13+4.15)bB (540.02+3.37)cC
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12 48 1 50 w5 BE (pum) (550. 3344, 04)aA (540. 3343, 92)bB (530. 85+3. 85)cC
12 48 A 906 9 1 (pm) (53.28+0.26)aA (53.11+0.05)aA (50.29+0.07)bB
12 38 T 2 TR () (563.81£3.22)aA (559. 88+3. 25)aA (543.0442.39)bB

12 45 Jij B #78 FX (mm?)
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(4.7640.03)bB

(4.44%0.06)cC

2 ] 81 540 I 1) B R 22 S 35 (P <20, 05) B A 35 (P <0, 0.

Fig. 1
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X40)sF M AH/MNa(HEX40) G, [ 4H 12 8 (HEX40 H. 11 0 12 3§/ (HEX40) L 4 12 8 (HEX40)
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Paraffin sections of the digestive tract of tree sparrows in each groups
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