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Clinical pathological study of gosling gout induced
by high protein diet

LI Manman, DING Xuedong, RONG Xuelu, FANG Tianyi, QIAN Shoufa, HE Mengchu, LI Yu, LI Jinchun, WU Jinjie
(College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China)

Abstract: [Objective] To study the effects of high protein diet on growth performance, blood biochemical
parameters, liver and kidney tissues of goslings at the age of 1 to 14 days, and preliminarily investigate gout
pathogenesis of high protein diet. [Method] Seventy-two one-day-old geese were randomly allocated into three
groups with three replicates per group and eight geese per replicate. Group A, B and C were fed with diets
containing 16%, 20% and 24% crude protein, respectively. [Result] The growth performance of geese in group
A were higher than those in group B and C. Total protein, albumin and globulin levels of serum increased with
the increase of dietary protein level, but the differences were not significant. Serum uric acid, alanine
aminotransferase, urea nitrogen, and lactate dehydrogenase levels in group C were significantly higher than
those in group A and B, while total bilirubin level in group C was significantly lower than those in group A and
B. The interleukin-1p, interleukin-8 and xanthine oxidase activities of liver tissues and tumor necrosis factor-a
activity of kidney tissues in group C were significantly higher than those in group A and B. In group A, the liver

and kidney tissues were normal. In group B, there were mild inflammatory cells in liver tissues, and the kidney
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tissues were normal. In group C, necrosis, edema and inflammatory infiltration of liver cells and tubular

vacuolar degeneration, glomerular atrophy of kidney were observed. The geese exhibited gout symptoms in

group C. [Conclusion] Under the same feeding conditions, feeding with 24% crude protein can affect growth

performance, serum uric acid and other blood biochemical indexes of goslings, cause some damage to liver and

kidney tissue, and produce gout symptoms, such as urate deposition in the ureter.

Key words: gosling; crude protein; growth performance; biochemical index; inflammatory response; tissue lesion
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Table 1 Nutrient compositions and levels of experimental diets
2H5 Group
i H Item 2H i, Component
A B C
LY SV i ) F2K Corn 46.00 42.00 36.45
Ingredient content /N UK Wheat midding 15.00 13.90 13.79
KA Rice bran 20.00 18.53 17.06
HEAH Albumen powder 0 7.35 14.70
FKAEZERT Corn germ meal-sol 4.00 4.00 4.00
RSB Q1A Distillers dried 9.00 8.22 8.00
grains with solubles
Fi¥r Stone powder 0.72 0.72 0.72
T KE EH Corn gluten meal 3.00 3.00 3.00
TR R Premix 228 2.28 2.28
&1F Total 100.00 100.00 100.00
B IR BT R U % FEL A5 Crude protein 16.00 20.00 24.00
Nutrient content 4E Ca 1.10 1.10 1.10
A %% Available phosphorous 0.65 0.65 0.68
F£F4E Crude fiber 6.80 6.60 6.40
FLIK ) Ash 9.00 9.00 9.10
HALHN NaCl 0.50 0.50 0.50
7K4) Water 13.00 13.00 13.00
HZ MR DL-Methionine 0.50 0.51 0.52
RHE/(MI kg™ 2.70 2.69 2.70

Metabolic energy

1) A A AR A FA 1.4x105 TU, 44 ZD; 63104 1U, 44 %E 100 1U, 44 %K, 28 mg, 44 £B,
12 mg, %4 %B, 62 mg, 44 %B, 18 mg, 44 %B,,0.12 mg, 44 %Bs 100 mg, 44 %B, 3 180 mg, 424 B, 11.6 mg, 4 %
B, 1.6 mg, 24% 5 000 mg, Mn 900 mg, Zn 1 000 mg, Fe 1.3 g, Cu 250 mg, Se 4.5 mg, I 7 mg, #i &BR 25 000 mg, w(Ca) 9%, w(P)

3%, w(H,0) 12%

1) The premix provided the following per kilogram of diet: Vitamin A 1.4x105 IU, vitamin D3 6x104 IU, vitamin E 100 IU,

vitamin K3 28 mg, vitamin B, 12 mg, vitamin B, 62 mg, vitamin B4 18 mg, vitamin B}, 0.12 mg, vitamin Bs 100 mg, vitamin B;

3 180 mg, vitamin By 11.6 mg, vitamin B; 1.6 mg, choline 5 000 mg, Mn 900 mg, Zn 1 000 mg, Fe 1.3 g, Cu 250 mg, Se 4.5 mg,

17 mg, Lys 25 000 mg, w(Ca) 9%, w(P) 3%, w(H,0) 12%

TNF-a). M98 IR FE K F—B (Tumor necrosis factor-p,
TNF-B) & 5 FH 55 M5 04 S8 A4 Bl 16 3% 1 o R FH Il K
GBI (ELISA) k77 &, ] MK3 B4 § i
I 9% 43 M1 A% (Thermo, 38 [J) I &, 575 & b
TR A R A PR A A B A, B ™ R 4 HR
GV 150 R4 . LA 37 C 44, B3
WAL 1 pmol JE W) % 4k S 7= Wy B &5 I g & 4
1 AN B e S A B VR ) B AT (U)e
1.5 HiEAE

JE 46 K% F Excel 2010 #7125 % 2, KA SPSS
19.0 KA AT B K 2 07 22 29 BT fl Duncan’s 2 HE L
5, WIS I EEb R E R OR

2 HER5H5%

2.1 R RSIGFREEIR

I EE 7 K, C AR5 #ETHF Ue H IURE # UUAR,
A EAHE RIS . IR 11 K, C 4HHE
TGRSR, FIR T W NI 5 T — 2 A, E
kb G, B PR A R IR R DU S KURER -« A 2L AN
B HGIEH, %A HIEML C AR .
2.2 RIEHEE K MR

2 AT, WK 1K, SARKRRERE
ZE 5 WIS EE 7 ISR 14 K, C ISR & B F KT
A.B 4 (P<0.05). RIEH 1~7 K, A AR ELN
2.29%, B 40N 2.83%, C 45 3.20%; X5 5
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Table 2 Changes in the body weight and feed weight ratio of goose in different experimental group

15 fRfFiH#/g"  Body weight #lEH/% Feed weight ratio
Group IR BIR 14K B1~TR H8~14K
1st day 7th day 14th day 1st to 7th day 8th to 14th day
A 124.0043.10a 258.57+15.52a 398.46+71.99a 2.29 1.79
B 124.43+3.10a 226.77+28.99a 327.17+53.26a 2.83 2.37
C 124.63+2.62a 181.00+39.88b 270.25+31.64b 3.20 3.32

1) A% 3486 R R B FE AT £5F 2% (P<0.05, Duncan’si%)

1) Different lowercase letters in the same column indicated significant difference (P<0.05, Duncan’s test)

8~14 K, A HRIEEL N 1.79%, B AN 2.37%, C 4
N 3.32%.
2.3 RSB LIBIRNELER

B3 3 A, C ZHRG TN 2 IR 2 5 e 72 1 AN 7L R
A RGE . KRR RASERE ST AB4A
(P<0.05). 5 A ZHHLL, B.C AR B HA RS &

BT (P<0.05). #-41LIA] R &R 28 1 R g A
PP S A A% Tl i P e R PO B 1 ST PR 3 o
Bn, {52 B AR E (P>0.05). £ 45 8] bl 1 1 52 g
EHEAAEAVBREAMSEATRELEE S
(P>0.05).
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Table 3 Serum biochemical indicators of 14-day-old goslings

2H5 Group

i H Item A B c

WHERE S EREE/(U-L)  Alanine aminotransferase activity 18.80+3.53b  19.69+6.83b 50.72+38.36a
REARAMREIEHLREEEME/(U-L')  Aspartate aminotransferase activity 15.20+6.38a  23.24+15.71a 25.68+7.95a
T PEBE BRI /(U L") Alkaline phosphatase activity 771.14+276.49a 698.95+331.51a  714.40+326.05a
RS ME/(U-L")  y-glutaminyl transferase activity 2.17£2.75a 2.87+3.75a 4.05+1.14a
FLEG IR SIS E/(U-L™")  Lactate dehydrogenase activity 201.04+56.06b  355.66+109.74b  821.59+363.56a
p(2 8 H) /(g'L™") Total protein content 36.64+6.92a 35.31+4.93a 32.51+6.62a
p(FHEEH) /(g'L") Albumin content 14.01+1.38a 14.09+1.77a 13.78+1.59a
p(REH) /(g'L") Globulin content 226146942  21.21+4.76a 18.73+6.63a
c(JRIZ) /(umol-L™)  Uric acid concentration 142.33+£23.49b  133.88+£57.05b  230.27+82.81a
c(AHLLZ0) /(umol-L™")  Total bilirubin concentration 12.07+2.21a 8.86+2.33b 4.81+5.10b
c(JRZR) /(mmol-L™")  Urea nitrogen concentration 0.40+0.32b 0.43+0.14b 1.12+0.58a

1) AAT4%E R R /NB F/ AT 274 2% (P<0.05, Duncan’si%)

1) Different lowercase letters in the same row indicated significant difference (P<0.05, Duncan’s test)
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B AEH L IS N EREDR (B 1g) B NE SR
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A RS HIRTAE (B 2a) AVEF (B 2d) 20 0 25 4
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JUE &4 L 206 0 R T 4 o 30 G, B R R A ) 2

(K 2b), B /NE b R 40 M 2 b (AT W72, 2okl 4k L
BUAK (K 2e). C LA RO T 240 B 2 b 44 25 0 A2
P, B RS R D (] 20), B/NVE LA EL
RLAR A A E, K (B 216).

2.6 XICEEATRE. BHEALIEMBEETFSEM
HIE SILERE M
2.6.1 Arjmsagiem 4R R 4 v, C ARFNE

Y2 1) TL-1B TL-8 7 5 R 3 P 4 A A g i 12 I
ZET AB 4l (P<0.05), [ RO & [ KT F 3
JiH, IL-6. TNF-a A1 TNF-p {4 & 2 s, B4
B 22 AN W2 (P>0.05).
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a and e were liver and kidney tissue structures in geese of group A, respectively; b and f were liver and kidney tissue structures in geese of group B,
respectively; ¢ and d were liver tissue structures in geese of group C; g and h were kidney tissue structures in geese of group C

1 HBATREFNSHE HE R ERMNEMEBA

Fig. 1 Microscopic pictures of goose liver and kidney after HE staining

JFREAENE S5 dv e 7 £ 43304 AL B I C 4L /NG b R g4

a, b and ¢ were liver cell structures in group A, B and C, respectively; d, e and f were renal tubular epithelial cell structures in group A, B and C, respectively
B2 HSATRE. BEEEHBRER

Fig. 2 Transmission electron microscope pictures of goose liver and kidney
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Table 4 The inflammatory cytokine level of goose liver in different experimental group

ZH 33 Group

Wi H Item

A

B

C

p(IL-1B)/(pg'mL™")

p(IL-6)/(pg-mL™")
p(IL-8)/(pg-mL™")

p(TNF-0)/(pg-mL™")

P(TNF-B)/(pg-mL™")
TS EALBETE 4/(U-L™")  Xanthine oxidase activity

465.37+45.49b
290.53+25.85a
1 168.45+49.59b
1 775.58+113.00a
1 775.58+113.00a
40.93+7.33b

495.09+39.27b
295.99+24.67a
1 238.39+£145.69b
1 834.83+178.47a
1 834.83+178.47a
49.17+2.80b

500.76+32.48a
343.03+£33.73a
1421.43+257.08a
1842.25+131.31a
1842.25+131.31a
51.53+2.96a

1) RAT# 3G R R B F8 4 £ 74 23 (P<0.05, Duncan’si)

1) Different lowercase letters in the same row indicated significant difference (P<0.05, Duncan’s test)



1

2R 8, S i B PR SRR UK Wi A B 7T

51
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it Vi B ARDARUREL £ 1 7K PR S8 i 4, (28 1) 22
A& E (P>0.05). A.B. C ARGENTHL H IL-1B

AN IL-8 )& B AE AR .
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Table 5 The inflammatory cytokines level of goose kidney in different experimental group

o 2H 51 Group
H Ttem

A B C
H(IL-1B)/(pg-mL ™) 571.05:24.53a 570.01460.90a 556.57431.57a

p(IL-6)/(pg-mL™")
p(IL-8)/(pg-mL™")
p(TNF-a)/(pg-mL™)
p(TNF-B)/(pg-mL ")

290.0+17.10a
1086.61+19.21a
1484.11+68.87b
1516.36+£126.38a

316.94+28.01a
1 114.88+56.94a
1 517.44+154.03b
1 537.44+107.06a

328.24+20.40a
1 114.64+42.77a
1703.23+98.99a
1 624.11£107.43a

TS LB PE/(U-L")  Xanthine oxidase activity 52.10+1.97a 52.57+2.39a 53.09+2.65a
1) T4 R R NG F 4 & 7 £ 7 2% (P<0.05, Duncan’sik)

1) Different lowercase letters in the same row indicated significant difference (P<0.05, Duncan’s test)
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