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Table 1 Base feed formulation and nutritional content for chickens (air-dried base)

%43 Ingredient /% Purity FHEFRIE A Major nutrient factor B 35K Nutrient level
FEk Corn 56.75 R AE/ (M]/kg) ME 13.22
/N# Wheat 8. 00 HWER/% CP 18
M1 Soybean meal 26. 00 45/ % Ca 1.02
4§ K& Fat soybean 0.00 HwE/ % AP 0.7
EK#HEH Corn protein 0. 00 AR/ % Lysine 1.1
R 45 Calcium hydrophosphate 1. 00 H & W2/ % Methionine 0.5
1 ¥ Mountain flour 1. 25

.3l Soybean oil 5. 00

1§ Fish meal 0.00

TR ¥ Premix 2.00

#31 Total 100. 00

R A & T AR AR At . VA 10 000 TU. VB, 3 mg. VB, 10 mg, VB; 4.5 mg.VB,, 0. 02 mg.VD,4 000 IU,VE 30 IU, VK 32 mg., £
Y% 0.25 mg, MR 1.0 mg.D-ZR 13 mg. MM 30 mg. B AL 100 mg.Cu 10 mg.Fe 70 mg.Mn 100 mg.Zn 80 mg.I 0. 80 mg.Se
0. 30 mg,
Note: Premixes provide: vitamin A 10 000 IU, vitamin B;3 mg. vitamin B, 10 mg, vitamin B; 4. 5 mg, vitamin B,, 0. 02 mg, vitamin D,
4 000 TU, vitamin E 30 IU, vitamin K 32 mg, biotin 0. 25 mg, folic acid 1. 0 mg, D-pantothenic acid 13 mg, niacin 30 mg, antioxidants
100 mg, Cu 10 mg,Fe 70 mg,Mn 100 mg,Zn 80 mg.I 0. 80 mg,Se 0. 30 mg.

x2 RENEMANEARERSE

Table 2 Base diet formulation and nutritional content for rabbits

%4> Ingredient /% Purity FHE S48 45 Major nutrient factors H# 377K Nutrient level
F %k Corn 8.00 HIkfE/ (M]/kg) ME 9.81
/A %k Wheat bran 21. 00 ME A BT CP 15. 14
M Soybean meal 8. 00 HEF4E/ % Crude fiber 17. 09
Tk ZE K Corn malt meal 12.00 MW/ % Crude fat 2.12
WA Powder 4,00 5/ % Ca 1.02
YA # Wormwood powder 10. 00 B/ % Total P 0.68
T #5 ¥ Soya bean stem meal 5. 00 WA/ % Lysine 0.75
AE4 528 Peanut shell powder 5.00 HEAM AWM/ % Met +Cys 0.65
il H 35 Sunflower meal 8. 00 HPEVE SR L4/ % NDF 35.21
5% Rice hull 6. 00 R Rk £7 4/ % ADF 21.51
K% Barley 8. 00 MRMEVE B AR %/ % ADL 5. 81
WAL Premix 5. 00

41t Total 100. 00

TE R R N AT s im R A . Fe 70 mg, Cu 20 mg,Zn 70 mg, Mn 10 mg,Co 0. 15 mg,I 0. 2 mg,Se 0. 25 mg, VA 12 000 1U, VD
1000 IU, VE 50 mg, VK 2 mg, Bl % 2 mg, % # &K 6 mg,Z 8 50 mg, M EL 2 mg, VB, 0. 02 mg, HM 50 mg, A 1 000 mg, L FE
0.2 mg,

Note: Premix provides:Fe 70 mg, Cu 20 mg, Zn 70 mg, Mn 10 mg, Co 0. 15 mg, 10. 2 mg, Se 0. 25 mg, vitamin A 12 000 IU, vitamin
D 1 000 IU, vitamin E 50 mg, vitamin K 2 mg, thiamine 2 mg, riboflavin 6 mg, pantothenic acid 50 mg, pyridoxine 2 mg, vitamin B,

0.02 mg, niacin 50 mg, choline 1 000 mg, biotin 0. 2 mg per kg of diet.
P 1R 38 A 5T AH T HL YA A0 TE R A BOIR S B (B G AccuChekperforma B fURE % 8Y, 38
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Table 3

Gradient of mobile phase for liquid chromatography-mass spectrometry of methylglyoxal

i [E] /min Time

i /(mL/min)  Flow velocity WEhA A/%  Mobile phase A

WA B/%  Mobile phase B

0.0 0.3
1.0 0.3
5.0 0.3
6.5 0.3
6.6 0.3
7.5 0.3

95 5
95 5
50 50
40 60
10 90
10 90
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Ui 5 S B TR WA A0 S5 (A0 T . 8 A, C18
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XA SR A 1 IR (BGO VB AL 11 2 1 (GA)
B4 21 % (1 (HbALo) $EAT I 2, 45 9 B R
(B 1), X 5% 0y F 3 25 18 i B 4 11, 283
mmol/L Fl 5. 617 mmol/L, ¥ ¥ & J5 IfiL $F N
11. 983 mmol/L 1 7. 267 mmol/L, % # & 7f &
e AR TG Wk 7 Ak T 2R A I IR S RS n (P <<
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Table 4 Mobile phase gradients for liquid chromatography of free amino acids

B fE] /min - Time W /(mL/min)  Flow velocity WM A/% Mobile phase A WshH B/%  Mobile phase B
0.0 1.0 100 0
14.0 1.0 85 15
29.0 1.0 66 34
30.0 1.0 0 100
37.0 1.0 0 100
38.0 1.0 100 0
45.0 1.0 100 0
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* P<C0.05; * * P<C0.01

A. Pre-meal (Fasted) and post-meal (Re-fed) blood glucose values in chickens and rabbits by Roche glucometer; B. Fasting glycated

albumin levels in chickens and rabbits by ELISA; C. Fasting glycated haemoglobin levels in chickens and rabbits by ELISA
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Blood glucose, glycated albumin and glycated haemoglobin levels in chickens and rabbits
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A. Fasting fructosamine levels in chickens and rabbits by ELISA; B. Fasting advanced glycosylation end products levels in chickens

and rabbits by ELISA.

% % x P<C0,001. The same below
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* % % P<C0.001, FIH

Fig.2 Fructosamine and advanced glycation end-products levels in chickens and rabbits
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Fig.3 Fasting methylglyoxal levels in chickens
and rabbits by LCMS
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Fig. 4 Determination of taurine in chickens
and rabbits by high performance
liquid chromatography
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UiF By @ LR AR I 25 R 3R 5 B, A ] Y
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Table 5 Comparison of different free amino acid contents in chickens and rabbits

MR/ (mg/L) Amino acid ¥ Chicken F A Rabbit P {& P-value
KEGR Asp 10.176 743.386 05 1.841 74+0.629 90 <0.01
KRR Glu 27.163 3+6.580 11 5.316 741.829 06 <0.01
225 R Ser 26.485 046,211 63 11.721 7+3.821 62 <0.01
HE M Gly 19.158 3+3.180 36 40. 968 3+15.371 91 <0.01
MM His 6.726 71,884 27 2.863 341.288 62 <0.01
M Arg 34,133 3+12.768 91 10.461 7+4.158 08 <0.01
Jh R Thr 19.041 7+5.363 58 5.631 7+2.326 17 <0.01
WA Ala 19.208 344,268 74 12. 325 0+4. 389 07 <<0. 05
fili % /% Pro 3.948 340.880 10 4,620 042,447 60 0.541 2
MR Val 3.026 740.727 73 2.836 7+1.380 75 0.771 7
HAER Met 0.636 740.333 81 0.365 040.070 07 0.079 6
HR MR Lys 12.338 344,714 20 8.671 743.133 11 0.143 7

1 P<<0. 01 KF2ZERAHITHE L,

Note: Differences are statistically significant at the P<C0. 01 level.
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Comparison of Physiological Differences in Blood Glucose
Regulation between Chickens and Rabbits

LUO Shuwen', HU Xuan', ZHENG Ming', XU Xuexue', LIU Xueming',
ZHONG Xianggian®, ZHANG Yu', CHEN Guohong' and XU Qi'

(1. College of Animal Science and Technology, Yangzhou University, Yangzhou Jiangsu 225009, China;
2. Suqgian Animal Husbandry Veterinary Station, Sugian Jiangsu 223800, China)

Abstract The fasting blood glucose concentrations of birds are about twice of themammals, and the
birds have significant insulin resistance, but there is no significant diabetic complications, the reasons
for the absense are unclear. In order to elucidate the intrinsic reasons for no clinical signs of hypergly-
caemia inthe poultry, this study was conducted to compare the physiological differences in glucose
regulation between chickens and rabbits using ELISA, high performance liquid chromatography and
liquid chromatography mass spectrometry detection techniques. The results showed that glycosylated
albumin was higher in chickens than in rabbits, while glycosylated haemoglobin was not significantly
different; serum fructosamine levels inchickens were not significantly different from those in rabbits;
and serum levels of advanced glycation end-products were significantly lower in chickens than in rab-
bits . The results of high performance liquid chromatography showed that the taurine content and free
amino acid content of chickens were extremely significantly higher than those of rabbits; the results of
liquid chromatography mass spectrometry showed that the methylglyoxal content of chickens was not
significantly different from that of rabbits. In conclusion, the main reason forchickens to exhibite dele-
terious effects under the no chronic hyperglycaemiais that taurine and some free amino acids act as car-
bonyl scavengers to reduce the levels of fructosamine and methylglyoxal, and decrease the advanced
glycation end-products.

Key words Chicken; Rabbit; Glucose regulation; Glycosylation end products; Glycated proteins;

Taurine; Methylglyoxal
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