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Effects of different levels of tannalbin on immune function, antioxidant

capacity and lipid metabolism of yellow feathered chickens

FAN Qiuli, CHEN Zhilong. TAN Shujun, WANG Junyan, MAO Shenli, LIN Zeling, JIANG Shouqun”

(Institute of Animal Science/State Key Laboratory of Livestock and Poultry Breeding of Ministry of
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Abstract The aim of this study was to investigate the effects of adding different levels of tannalbin to wheat soybean

peanut meal basal diet on growth performance, plasma biochemical indices, immune function, antioxidant capacity and

WA B
HEEWH .

%—ﬂ;% H
BRMEH

2022-05-27
MBI AR RA I BRI KM=l R4k R (CARS-41); J” K4 E A FIR A & 3 % T E (2020B0202090004) ; B K E S BF & & W
(2021YFD300404) ;= %44 B AR P22 £ £ B (2021A1515012412.2021 A1515010830) 5 /™ 4 45 R b Bk 2% B k45 ++R1 i B (202106 TD,R2019PY-QF008)

JE Bk (ORCID:0000-0002-8539-1471) , BIBF 52 B , FE M B W P9 4 & 3% 5 TR 52 » E-mail : 649698130@qq. com

% <F B (ORCID:0000-0002-9251-306 X) , BF 5% B , 3= B I\ 35 B 3 9 X% B 5% 55 47 BL BF 4% » E-mail : jiangshouqun@ gdaas. cn



5% 2 3]

VBTN A« 7 [R] K 57 2 X B 0 DY XY G 82 T RE LT A RE T LA IR A A 52 i

105

lipid metabolism of yellow-feathered chickens during 1 to 48 days of age. A total of 540 one-day-old male rapid ephedra
chickens with an initial body weight of (40.33+0.05) g in good health were randomly assigned to 3 groups according
to the principle of consistent body weight, each group with 6 replicates and 30 chickens in each replicate. Control group
(basal diet) , tannalbin 1 groups (basal diet supplementation with 300 mg/kg tannalbin), tannalbin 2 groups (basal
diet supplementation with 500 mg/kg tannalbin). The experiment lasted for 48 days. The results showed as follows:
1) Dietary different levels of tannalbin had no significant effects on growth performance of chickens (P >0. 05).
2) Compared to the control group, alanine aminotransferase (ALT) activity and uric acid (UA) content in plasma of
tannalbin 1 and 2 groups were significantly increased (P<C0.05), glucose (GLU) content in plasma of tannalbin 2
group was significantly decreased (P<C0.05), and total bilirubin (TBIL) content in plasma of tannalbin 1 group was
significantly decreased (P<C0.05). 3) Compared to the control group, interleukin 6 (IL-6) content in jejunal mucosa of
tannalbin 1 group was significantly decreased (P<C0.05). 4) Compared to the control group, malondialdehyde (MDA)
content in plasma of tannalbin 2 group was significantly decreased (P <C0. 05), while total antioxidant capacity
(T-AOC) and reduced glutathione (GSH) content in liver of tannalbin 2 group were significantly increased (P<C0.05).
5) Compared to the control group, contents of estradiol (E2), triglyceride (TG), total cholesterol (TC) and low
density lipoprotein cholesterol (LDL-C), and activity of fatty acid synthetase (FAS) in liver of tannalbin 1 and 2 groups
were significantly decreased (P<C0.05). In summary, application of 300 or 500 mg/kg tannalbin to wheat soybean
peanut meal diet can regulate lipid metabolism of chickens respectively, and 300 mg/kg tannalbin can improve immune
function. 500 mg/kg tannalbin can improve antioxidant capacity. Considering the above indicators and growth
performance, the recommended supplemental level of tannalbin is 300 mg/kg.

Keywords tannalbin; yellow-feathered chickens; growth performance; immune function; antioxidant capacity; lipid

metabolism
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F1 EMAREHMERREFRKE(TURER)

Table 1 Ingredients composition and nutrient levels of basal diets (DM basis)

i g IR i J
Item Earlier stage Metaphase Anaphase
JE A} Ingredient
i i /NAZ / % Wheat, hard red 67. 80 72.90 77. 40
EH1/ % Soybean meal 13.00 9.50 7. 80
HHAH1/ % Peanut meal 11. 20 8.70 5.80
M/ % Soybean oil 2. 50 3. 80 4,50
Fi#/ % Limestone 1.13 1.13 1.06
B S5/ % CaHPO, 2.09 1.78 1.53
L-#t %2/ % L-Lysine 0.68 0. 64 0.48
DL- %% /% DL-Methionine 0. 30 0.25 0.13
T3/ % NaCl 0. 30 0. 30 0. 30
HRAEL/ % Premix® 1. 00 1.00 1. 00
A1t/ % Total 100. 00 100. 00 100. 00
K Nutrient level®

FMACHAE/ (M]/kg) AME 12.04 12.49 12.77
MEAR/ % CP 21.08 19.05 17.50
WA/ % Lys 1.29 1.15 0. 96
HER A+ 2HPERR/ Y Met+Cys 0.93 0. 85 0.71
5/ % Ca 1.00 0.92 0.84
M/ % TP 0.74 0. 67 0.62
HAHE/ Y% AP 0.47 0.41 0. 36

T O BB b 9 4l A 3 A5 4 00 2 0 i i 4 T O R AR At 4B R 3 A 12 000 TU 4E2E % By 2. 4 mg;: 2
AR By 5 mgs MR 42 mg: 4E4E K Bs 2. 8 mg: i H B 0,016 mg; 44 K Ds 600 1Us 4E4E R E 45 1U;
i E R K 2.5 mg; AEWHE 0. 12 mg; IZEAHS 12 mg; MR 1 mg; SALIRBE 1 300 mg;#k 80 mg; Ml 7 mg; 4t
80 mg; #F 85 mg; M 0. 7 mg; fili 0. 15 mg. HURAKL A 4E L ZMH ¥ o0 2% v 30 1 A5 T 5 1 R e 46 - 4
AF A 9000 TU 4L # By 2.3 mg: 4845 % By 5 mgs MR 35 mg:s 44 % By 2. 4 mg: 4E4E F Bi2 0. 015 mg;
YR Dy 500 TU AR E 35 TU 4R K 2.2 mg; AEWE 0. 10 mg; ZFRES 10 mg; MR 0. 7 mg; &4k
JEHE 1 000 mg;%k 80 mg; 4 7 mg; 5 60 mg; FF 80 mg; Ml 0. 6 mg ;M 0. 15 mg., IR 9 4k A4 2 F g
Yo 2 A e 0 1) A T ST A AR BRI Al A B A 6 000 TU 443K By 1 mg: 44 3 By 4 mg: MR 20 mgs 4 /E
% Bs 0.6 mg; 4t % Biy 0,08 mgs; ZE4 & Dy 500 TU; 44 5 E 25 TUs 4E4E % K 1.7 mg; tEW £
0.02 mg;Z RS 8 mg; MR 0. 3 mg; A AL 750 mg; £k 80 mg; 4 7 mg; £ 55 mg; &F 75 mg; Ml

0.5 mg;fifi 0. 15 mg.,
QR[4 K By BB IR AKCE 35 R 518

Note: @ The vitamin and minerals in premix were provided per kg of diet at earlier stage: VA 12 000 1U;
VB 2.4 mg; VB, 5 mg; nicotinic acid 42 mg; VBg 2. 8 mg; VB2 0. 016 mg; VD; 600 1U; VE
45 TU; VK 2.5 mg; biotin 0. 12 mg; calcium pantothenate 12 mg; folic acid 1 mg; choline chloride
1 300 mg; Fe 80 mg; Cu 7 mg; Mn 80 mg; Zn 85 mg; 1 0.7 mg; Se 0. 15 mg. The vitamin and
minerals in premix were provided per kg of diet at metaphase: VA 9 000 TU; VB, 2. 3 mg; VB25 mg;
nicotinic acid 35 mg; VBg 2. 4 mg; VB, 0. 015 mg; VD; 500 TU; VE 35 TU; VK 2. 2 mg; biotin
0. 10 mg; calcium pantothenate 10 mg; folic acid 0. 7 mg; choline chloride 1 000 mg; Fe 80 mg;
Cu 7 mg; Mn 60 mg; Zn 80 mg; 10.6 mg; Se 0. 15 mg. The vitamin and minerals in premix were
provided per kg of diet at anaphase: A 6 000 IU; VB, 1 mg; VB; 4 mg;nicotinic acid 20 mg; VBg
0.6 mg; VB2 0. 008 mg; VD; 500 TU; VE 25 TU; VK 1. 7 mg; biotin 0. 02 mg; calcium

pantothenate 8 mg; folic acid 0. 3 mg; choline chloride 750 mg; Fe 80 mg; Cu 7 mg; Mn 55 mg;

Zn 75 mg; 1 0.5 mg; Se 0.15 mg.

@ Nutrient levels at different growth stages were calculated values.
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Table 2 Effects of different levels of tannalbin on growth performance of

yellow-feathered chickens at 1 to 48 days of age

i g Xt R BrEAEEHA1  HBTEAEA:? SEM P1i
Item Control Tannalbin 1 Tannalbin 2 P value
1 Hi¥ A= /g 1 d BW 40, 38 40. 35 40. 29 0.04 0.692
48 Hik1AHE /g 48 d BW 1 428.69 1461. 83 1 368. 66 25.76 0.326
T HME /g ADG 28.92 29.61 27.67 0.54 0. 327
FHHRE & /g ADFI 64. 04 64. 88 62.21 0. 54 0.119
BEL F/G 2.27 2.15 2.27 0. 04 0.443
FETZ#R /% Mortality 2.22 0.56 2.22 0. 49 0.286
£33 AAKTEHETEAZTAW IS HREPRNBM R ERIERNZ I
Table 3 Effects of different levels oftannalbin on plasma biochemical indices of
yellow-feathered chickens at 48 days of age
i H it iR HFEAEEAD  RTHEAEA?2 SEM P{E
Item Control Tannalbin 1 Tannalbin 2 P value
KW REN/(U/L) ALT 2.46 ¢ 3.91 ab 5.25 a 0.46 0.043
BRI E B/ (U/L) AST 16. 82 19. 35 20. 40 0.76 0.192
JRTE/ (pmol/1) UA 38.56 b 80.41 a 104. 60 a 7.57  <<0.001
JLEF/ (pmol/L) Cr 9.81 11.32 12.01 0.48 0. 168
#i %/ (mmol/L) GLU 12.85 a 12.30 a 11.08 b 0.18  <€0.001
B £/ (pmol/L) TBIL  10.81 a 6.34 b 11.26 a 0.72 0.013

W FTEE RS AMENG FHERERAEE(P>0.05), RE/NG FRERZR B E (P<0.05),

T

Note: The same lowercase letter on the shoulder of the peer data indicates insignificant differences (P=>0. 05) ,

and different small letters indicate significant differences. The same below.

2.3 AEKFEFHMETESEAX 48 HIREFIAIG
mEMEHHRERREFSENZN
4 AT, Sxt A, T e AEA 1 4

SHE B IL-18 SR, AT EAEN 2 45

EE I 1L-18 & & T m  HE R AR F (P>

0.05) ;A TFHEAEH 1 A HE B 1L-6 & & i
E AR (P<C0.05) . AN[a] b B2 2 (8] i 3 v 240 A 5
F IEN-7. TNF-o . IL- 13 1 IL-6 &= % R A 0%
(P>0.05) , [A] W}, 25 i R I rh TFN-v, TNF-o #l 11-22
AR A A A 2 ), 2% R 3 (P=>0.05)
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Table 4 Effects of different levels of tannalbin on cytokine content in jejunal mucosa of

yellow-feathered chickens at 48 days of age

e Xif B BrEAEHEA1 BTEAHEA?2 SEM P
Item Control Tannalbin 1 Tannalbin 2 P value
Ifil 3% Plasma
y T4 /(ng/L) IFN-y 34.11 34.19 33.89 1.38 0.996
iR R BE I F «/ (ng/L) TNF-a 36.75 36. 85 37.63 0.82 0.896
F A E 18/ (ng/L) 1L-1B 10. 58 10. 08 10. 63 0. 40 0.827
H4AfA K 6/(ng/L) 1L-6 16.53 16.12 16. 95 0.62 0.872

S B RE Jejunal mucosa

Y T £/ (ng/g) TIFN-y 2.93 3.08 2.97 0.08 0. 742
J IR SRBE N F o/ (ng/g) TNF-a 5.50 5.51 5. 62 1.69 0. 960
Ml % 18/ (ng/g) 1L-13 1.37 ab 1.15 b 1.50 a 0.05 0.018
Al 6/ (ng/g) 11L-6 2.10 a 1.60 b 2.35 a 0.11 0.011
240 A % 22/ (ng/g) 1L-22 1. 84 1.92 2.10 0.05 0.122

2.4 AEKFEHBETESEAX 48 HIREFIAIG T-AOC fig Sy fl GSH & & 34 i & 7t 5 (P<<0. 05) .,

1 %% 0 B B 471 R AL B ST B9 BT AN E AL B2 2 f6] 1fi 3% T-SOD i % ¥4 . T-AOC fig

5 Al AL ST RAMIL . LT EAEN 24 J1.GSH & &8 FHFIE s MDA &+ Ll K T-SOD [
PIAG I 3% MDA #5835 B K, [R B E A W 22 R B E (P>0.05),

x5 AEKIENBETEAEOAW S HREPABMRMAFHERENLE N Z I
Table 5 Effects of different levels of tannalbin on plasma and liver antioxidant capacity of

yellow-feathered chickens at 48 days of age

i X} HR BTEAEEA1 HBTEAEA?2 SEM P{H
Item Control Tannalbin 1 Tannalbin 2 P value
1iL3% Plasma
EN B/ (nmol/mL) MDA 2.38 a 2.38 a 1.34 b 0.14 <<0. 001
RO Y AL B/ (U/mL) T-SOD  317. 04 322.06 329. 88 5.22 0. 607
BIEARE S /(U/mL) T-AOC 6.66 6.67 7.01 0.17 0.631
i B B B RK/ (mg /L) GSH 3.23 3. 40 4,23 0.20 0.076
KFME Liver
R B / (nmol/mg) MDA 0.35 0.22 0.24 0.02 0. 050
B ALY L EE/(U/mg) T-SOD  88. 22 95.08 107. 37 3.28 0.053
BYrEAEE S/ (U/mg) T-AOC 1.06 b 1.12 b 1.52 a 0.05 <0. 001
I JFE ARV ek / (mg/g) GSH 2.26 b 2.21b 2.87 a 0.09 0. 002
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®6 ARKFHBETESEER 48 H S H I /9330 5 0 AF AE A5 B A5 09 2

Table 6 Effects of different levels of tannalbin on plasma and liver lipid metabolism of
yellow-feathered chickens at 48 days of age
i g %t g BrREEHEAL BTEEHEA2 SEM P{H
Item Control Tannalbin 1 Tannalbin 2 P value
M3 Plasma
W — 1%/ (pmol/L) E2 120. 24 118. 44 112. 97 2.28 0.410
JIg Wi & B/ (TU/L) FAS 695. 39 653. 45 679.53 14.56 0.508
Hil =/ (mmol/L) TG 0.27 0.29 0.29 0.01 0.767
SR B/ (mmol /L) TC 3. 94 4.10 4,07 0.09 0.734
o 2% 32 JIR 4 B I & % / (mmol /L) HDL-C 1.01 1.04 0.94 0.02 0. 059
{1 %% B2 I 25 1A 1B [ A% / (mmol /L) LDL-C 0. 94 1.12 1.03 0.05 0.195
JFE Liver
M~/ (pmol/g) E2 9.04 a 6.78 b 7.10 b 0. 36 0.015
Jig Wi & B/ (1U/g) FAS 53.11 a 33.90 b 40.31 b 2.19  <C0.001
H i =/ (mmol/g) TG 0.17 a 0.13 b 0.12 b 0.01 0. 001
S EE B2/ (mmol/g) TC 0.12 a 0.04 b 0.04 b <<0.01  <<0.001
5 % i IR 2 1 IR [ B/ (mmol/g) HDL-C 0.02 0.02 0.02 <0.01 0.452
I %% 3 B8 A A IR B/ (mmol/g) LDL-C 0.06 a 0.04 b 0.04 b <<0.01 0.025
3 i ® NS AFEKFR TS EAX 1~48 H il R4 K

3.1 AEKXRFEFHETESEEX 1~48 HIRE R

3G A4 KT BE B9 2

BRI AN R BT 52 B T 0 BT IR RDOR R AN
[k 2= S5 AR ) (B R 5 88 1 B 4 6 M2 42
— W, HAESh W W 8 N 2 i 57 Rk #E A BRI
AELOT . HAT TR BE S DR 2R i 1 T By L 3 iR R FE S
iE N B ] 7 — e R R TR T RT
B2 5 I AL B B 22 M 45 5 L W/ T T T AR R R SR
THAR I B A RS2 L R GFE B BT A
HETEWT AT L0 ROk I 52 P, 45 R R,
0. 1% ~0. 8% Jo7° 5 G 5 1 A 2B K 1k R 52 i AS &k
F . FEMEEN B AT BIE N 200 F1 400 mg/kg
BT 1~42 Hiy AA WXGFZm, 25 1R, o7
BRSO A KPR RS AN B ., AR AR

P RE R MR 2, B4 5 5 A0 R 45 SR — B0, 16
A A R T O XS A K Pk E T TG B
3.2 AAKFEHETESEAS 48 HIREPN A
I 2% 4 36 AR 2

I8 A AR A8 A AT 7E — 8 R L S W FR ) T AR
U B A S 5 . ALT B A1 AST B 34 78 JT
i A A g S R = (I B S R LI RN i
R 46303175 150+ 24 JHT 40 6 2 80 45 R I L I R 2 il A I 9
g M 3 Y . Zhang AU OBE 35X 2% W, 250
500 mg/kg BT R W] 43 B FEAIK B i ER B R BL AR
T 21 142 HIERM I3 ALT B PE. Mansoori
SRR R, 20 g/kg BT R AT AR PR XY IV
ALT P #1 AST B3 M. AMFRE R B, Mk
300 mg/kg LT H A HEH,500 mg/kg BT HAEE
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VBTN A« 7 [R] K 57 2 X B 0 DY XY G 82 T RE LT A RE T LA IR A A 52 i 111

FI RS a8 2 T & 48 H R A I3 vh ALT i
TEPE . ST APF IR 45 A R Z Ab vT B 5 i I i A
ROR Ay B AR T AR A 6, UA Z& 2K
R I A ) 28 77 o SOV B ) o I R B T Bl R
TR S SR 1 TR . AR A R R
300 A1 500 mg/kg FL 72 &R A I B E T+ E
TR MK UA & &, B85 R 5 RO #F 58 i
0. 8 %0 WY FAL T 52 5 41 1 Wb 35 I BT 3 A7 8 ML 2 |1 o
THALREE AR AR AT AT EREN
ORI GNP N A =l Wi i e i I 1 I 173
GLU.Cr fil TBIL & % F & , AL A& X 45 %65 8 i 48
U 2% 5 LS R RO A7 AE — g R B A i, 5 AL
PR TC AR LI AN I 2T 2R DA T feff L7 I v 1
e, A E BUSBESE T 700.1 200 #1700 mg/kg
FAG BT R XS W AT A B S e, S5 AR R WL R [A] K
S [ LT R LT GLU & @i moR 3. AR5
Z5 R WK ,500 mg/kg TG HE A B EREAR T M
¥ GLU &L F B 300 mg/kg B & 4 8 M AL
T3 TBIL &, S AR FKFRRTEEEA
Xof PR X 5 43 AR 4 A — 8 1 BT 5 e, e 7
T A TR T 0 A S AR
3.3 AEKXRTEHRETESEGX 48 HIREPHG
9% Ih BE B9 = T

SN N S 1F H G SN 1) R A R ) 2
HILAAR XoF 3 D Al A 0 Je e L B 405 R AR 285 I g 2 % A Y
A0 L B B, H e AR R 4 L 7 4 TFN-v, TNF-a,
IL-1B.IL-6 FI4T 4 40 g I 740 1L-10 . 1L-22 1y -
J BT SRAE N ¥ RN A 5 Al L R T
YN FNE 1 58 L MUK G e Dy BE R BE . WF ST R A,
BT IR BRI R E S 1 iR AR A 2 B —Fh 2
il 28 i A5 5 188 I R AE K A B A 9 AR ) — Rl R
BT RR 5 g B N AR I EE A 0 R R OR3P B
AT R ALK 2H 2458 495 F0 R E i B, Kawano 450"
PRSMIF 5T 22 BT, B 77 IR 36 3 U/ 445 i e 5 4 L 53
IFN-y Fl IL-1B #0645 W R A0 S g . A BF 55 45
7R ,300 mg/kg BT E A48 AT FEAK 48 H i A XY
23 i B AR 48 40 it R 7 TL-18 1 TL-6 & &, Ui B 24
T AT 3 S ] A E B A R PR X A g T
Al HAT AR FHHLBE A 75 2 — 2 HR 5T .
3.4 AEAKTEFHETESEAXN 8 HREFIRG

e BN

HLIAR 4 Bl 02 0 B 10 R G0 Fn R B AR e S Ak R 4 T

A DR A5 R PN TR T R ) e R I AAR 2

4, Hodh T-SOD, T-AOC Il GSH 2 B 3t & 1k &
G S A TR & 2 ot B AL 5, T
3 A S T R B 40 i Nrf2/ ARE {5 5 3 B
ARERR A BT AT R T R A R A
WHEA AR, FREW 04NN TRELGE
F T v DR 3 A 10 9 A S CCAT) il I Pk
[E] B 2 90 577 52 A 1 AT AR IR0 g 26 b MDA %
B, APPSR B8 ,.500 mg/kg AT HAEA
AT REAR ML B MDA % & , [[ BT & R R T-AOC
BTG PR A GSH & &b, 45 3 5 B0 0 468 A IR AT
W R R B (R B 5 485 SR A R0, B T R 3 A R IR
KR i ¥ FEBE MDA & &, JF & T-SOD g #
CA'T Jilg 7% M 32 & b8 RO K BB A A BE ) . Rl AC
WF5EH 300 Al 500 mg/kg BT G & ORI
T-SOD T A7 T+ & i a3, B 7 52 4 & IR
ey B2 = S BT A RE . HoE R A ORI T
[albeE
3.5 AEKFHETESEON 48 HIRE P A
fig JBR 4K 151 B 5 M

JHF W 2 & 5 g 105 AR 10 22 3 B L IR R TG
TC.HDL-C #1 LDL-C & 2 ] 7B PE A AL 44 B i 18358
B LR bR, H 2 W 25106 W T 38 i B I e O =R 2
Fef s B 7 F L ik B0 R B A= o7 S g
I B R T A A 4 PN i T R A e 3R ) Bk
i [ B 40 B S T, T R AR R, AR T 45
FAL7R 300 A 500 mg/kg BT A A AT
oAV JF IO v o — e 5 S R TR O A S L 5 A
R LE AR, B RRoRE BF9E 221,50 AT 150 mg/kg/d
B i LA i MRORSE e 2 AT i KR /D BT IIE R0
JiE 15 4 21 S [A) B BRI L3S TG TC. HDL-C A0
LDL-C & &, ARWF5 455 78,300 F1 500 mg/kg
BT AT B R 48 H O S AT IE T TG
TC #l LDL-C & =, 5 55 A58 45 SR A7 L, 135 B 5
TG A EE T A P P e S R M
B T P R Y PR XS IR AR L (300 me/kg BT E
HHEEM 500 mg/kg BT A 8 H LRI T RS
TR 2ZE AR,

4 & g

O/NE GMAVFERB A F K FER R T2 A5 E
HXT 1~48 H &P i 35 3P 8 3G A4 K M R 52 i oA
BE,

QLE G K MERE T Re IR A AR X H8 b

7/
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2023 4F 55 28 &

AR AT N E R ER PR TESEAN
EEB IR 300 mg/kg,
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