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Effect of combined supplementation with sodium humate and
acidifier on blood indicators of yellow—feathered broilers

LI Zhenming', Song Huimin*, YU Miao"®, MA Xianyong', DENG Dun', SONG Min',
LIU Zhichang', CHEN Weidong®, RONG Ting"

(1. Institute of Animal Science/Key Laboratory of Animal Nutrition and Feed Science in South China of Ministry of Agriculture/
Guangdong Public Laboratory of Animal Breeding and Nutrition/Guangdong Engineering Technology Research Center of
animal Meat quality and Safety Control and Evaluation, Guangdong Academy of Agricultural Sciences,
Guangzhou 510640, China;

2. State Key Laboratory of Swine and Poultry Breeding Industry, Guangzhou 510640, China;

3. Heyuan Branch, Guangdong Laboratory for Lingnan Modern Agricultural Science and Technology,

Heyuan 517000, China)

Abstract In order to investigate the effects of dietary combined supplementation with sodium humate and
acidifier on plasma biochemical indexes, antioxidant capacity, immune function and free amino acids of
yellow-feathered broilers. In this study, a total of 540 yellow-feathered broilers aged 42 days were selected
and randomly divided into three groups according to body weight with six replicates and 30 replicates each.
The control group was fed the basal diet without antibiotics, and the test group was fed the test diets
supplemented with 0. 5% and 1% compound acidulants, respectively. The test was 21 d, and at the end of
the test, two chickens per replicate were selected for blood collection and blood biochemical indices,
antioxidant capacity, immune function and free amino acid content were determined. The results showed
that: 1) Compared with the control group, the plasma levels of total protein (TP) and glucose (GLU) in
yellow-feathered broilers in the 0. 5% group were highly significantly increased (P<<0.01), while the levels of
alanine aminotransferase (ALT) activity and urea (UREA) were significantly decreased (P<<0.05); in the 1%
group the plasma levels of total protein (TP) and glucose (GLU) in yellow-feathered broilers were highly
significantly increased (P<<0.01). Compared with the control and 1% groups, the plasma content of high-
density lipoprotein (HDL) in broilers in the 0.5% group was highly significantly decreased (P<<0.01). 2)
Compared with the control group, the total antioxidant capacity (T-AOC) of broiler plasma in the 0. 5% group
was significantly increased (P<<0.05). Compared with the control and 1% groups, malondialdehyde (MDA)
content of broiler plasma was highly significantly reduced in the 0.5% group (P<<0.01). 3) Compared with
the control group, the content of interleukin-22 (IL-22) and immunoglobulin A (IgA) in the plasma of broilers
in the 0. 5% group was significantly increased (P<<0.05) ; the content of broiler plasma and immunoglobulin
M (IgM) in the 0.5% and 1% groups were highly significantly increased (P<<0.01). 4) Compared with the
control group, the content of lysine (Lys), valine (Val) , aspartic acid (Asp), serine (Ser) and essential
amino acids (EAA) in the plasma of broilers in the 0. 5% and 1% groups was highly significantly increased (P
<0.01). Compared with the 1% group, the content of histidine (His) in the plasma of broilers in the control
and 0. 5% groups was significantly increased (P<<0.05); moreover, the concentrations of Lys, Asp, Ser and
EAA in the plasma of broilers in the 0. 5% group were highly significant (P<<0.01). Compared with the control
and 1% groups, the content of leucine (Leu) , methionine (Met) , alanine (Ala) and proline (Pro) in the
plasma of broilers in the 0.5% group was significantly increased (P<<0.05), and the content of isoleucine
(lled , threonine (Thr) , non-essential amino acids (NEAA) , and total amino acids (TAA) were highly
significantly increased (P<<0.01). In summary, dietary supplementation with certain percentage of sodium
humate and acidifier can effectively improve the yellow-feathered broiler’'s metabolic level in the organism,
improve plasma free amino acid level, and enhance the organism’s antioxidant ability and immune function,
and the effect of adding 0. 5% is better than 1%.

Keywords broiler; sodium humate; acidifiers; antioxidant; immunity; amino acid
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F1 43~63HMEPABEMARARREFRKTE (FAREM)

Table 1 Composition and nutrient levels of basal diets for yellow-feathered broilers at 43 to 63 days of age (as-fed basis)

J5 A o HHRAKT i
Ingredient Content Nutrient level”’ Content
F K/ % Corn 66. 45 MW/ Y TP 0.57
GH1/ % Soybean meal 21.50 B/ % AP 0.34
T K EH K /% Corn gluten meal 4.00 #5/% Ca 0.81
.M /% Soybean oil 4.00 WAL/ % Lys 0.85
AR/ % Lys 0.05 HEM /Y% Met 0.40
HETR /% Met 0.03 MEA/ % CP 17.59
4143/ % Limestone 1.90 FREaE ME/(MI/kg) 12.57
R 2045 /% CaHPO, 0.77
3k /% NaCl 0.30
TR #H/ % Premix" 1.00
#1it Total 100. 00

o DFRE T AT AR 4L D2 10. 9 mg; A #E 0. 16 mg; AR 30 mg; AR 0. 95 mg; 4EAE A 8 000 U 44 £ B1 1.7 mg; 4k
HEEB28. 2mg; i K B6 2. 78 mg; HEEE B12 0. 015 mg; 442 2 D 2 800 TU, 4L K E 19 mg; 4i4E % K3 3. 32 mg; 4 (CuSO, - 5H,0)
9 mg; ¥k (FeSO,- 7H,0) 81 mg; (KD 0.5 mg; % (MnSO,*H,0) 82 mg; i (Na,SeO;) 0. 27 mg; £ (ZnSO,- 7TH,0) 68 mg. 2)HIE 1.

AR RE LI, Hox S

Note: 1) The premix provided the following per kg of diets: D-pantothenic acid 10. 9 mg; biotin 0. 16 mg;nicotinic acid 30 mg; folic acid 0. 95
mg; Vitamin A 8 000 IU; Vitamin B1 1. 7 mg; Vitamin B2 8. 2 mg; Vitamin B6 2. 78 mg; Vitamin B12 0. 015 mg; Vitamin D 2 800 IU,
Vitamin E 19 mg; Vitamin K3 3. 32 mg; Cu(CuSO,-5H,0) 9 mg;Fe(FeSO,-7H,0) 81 mg; I(KD 0. 5 mg; Mn(MnSO,*H,0)82 mg;
Se(Na,;SeO,) 0. 27 mg;Zn(ZnSO,-7H,0) 68 mg. 2) CP and ME was a measured value and others were calculated values.

1.5.2 RAAMAKK

e WA ) G (R ot |l A W TR I 52 9T D) il B
5 D X 1l S e i AR AR SR CCAT) A e H R
A ALY (GSH-Px) | B8 F A P B AL (T-SOD)
BT AL fE 1 (T-AOC) B 1% 1 DL K TH —
(MDA 75 # o
1.5.3 % B84

Fie I ELISA 350 & C g 6 2E R E A IR
) B A ARSI PR X ol 3R b A A R -8(TL-8)
4 A -10(IL-10) T 4 i % -22(1L.22) . T4k
F-y(IFN-y) Mg IR IEH F -a(TNF-o) F 3K
F1 A (IgA) F Bk 11 G (1gG) A A i BR 2 11 M
(IgMDORY & 4t
1.5.4 # & &8 A MR %

B 300 pll M2 B &, in A 900 pl 10% 1) i &
KBERENCV/V) RA AT ,4°C,12 000 r/min B 0>
10 min, W B F 3% 0. 22 pm 7K AR 8 B 5 8 28 R A
b, T 4 3 8 & R 43 B A (18900, H °7. , H
AOHEAT /BT, IR T AR AR 0 T A R AN

MEER S .
1.6 HiEsbE

I AE AR AR b5 B A A RE T 92 Dy e 0 5
i (%) B4 1 LA 5 AR S o . SR T SPSS 20. 0
BEAT BN 17 2243 B (One-way ANOVA, LSD), Jf
P Duncan B L #ET 2 5 LK 36 . T B8 15 R
S AR EIR , P<0. 05 %R 2% 5 8.3, P<0.01
FORERWMEE P>0. 5K REFARE.

2 HRESW
2.1 BEARINTE SR ES 1L 5 XT3 3 A 36 1 3%
L IEFRH R M

P2 2 AT A1, S5 BRALAH L AR A I 0. 596 A1 1%
F14) T3 B PR A RN R A7) P A 0 4 5 B SPT PRAG Il 3 op TP
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Table 2 Effect of combined addition of sodium humate and acidifier on plasma biochemical indexes of yellow-feathered broilers

LgE| Xif R 2 0.5% 4 1% 4 P1H

Item Control group 0.5% group 1% group P value
MIEM/(g/L) TP 40.47240.67 Bb 44.0940. 66 Aa 42.78240.25 Aa 0.001
FEM/(g/1L) ALB 17.1140. 85 18.654-0.67 17.59-+0. 50 0.302
BN/ (U/L) ALT 3.18040.23 a 2.43+0.12b 2.69+0. 20 ab 0.041
B R/ (U/L) AST 238.22+3.36 225.64+4.73 236.184+5. 36 0.146
JR % /(mmol/L) UREA 1.384£0.09 a 1.07£0.08 b 1.2240. 06 ab 0.036
R / Cpmol/L) UA 131.2146. 90 138.5746.58 145.9245. 07 0.279
A ¥/ (mmol/L) GLU 13.820.49 Bb 15.594:0. 43 Aa 15.594:0. 20 Aa 0.008
il = H / (mmol/L) TG 0.4640.07 0.4640. 04 0.5240.07 0.742
JIB [ i / (mmol /L) CHO 2.8240.12 3.3140. 30 2.95+0. 20 0.306
= % g 4 11/ Cmmol/L) HDL 1.3440.04 Bb 1.5540.03 Aa 1.4420.04 Bb 0. 002
i 4 )% g % 11/ Cmmol/L) LDL 0.3740.02 0.384:0.02 0.404-0.03 0.597

s AT 7 B B R T B R 25 R 3 (P2>0.05) R /NG 7k 05 25 5 35 (P<0.05), R i K5 7 b e 2 5 1 8 3% (P<<

0.0D. T,

Note: In the same row, values with no letter or same letter mean no significant difference (P=>0.05), while with different small letter mean

significant difference(P<Z0. 05), and with diffrent capital letter mean siginificant difference (P<Z0.01). The same below.

) F Ak BT B P A 3K R ALBUUA L TGL.CHO Al LDL &R AST MTEHTC B M m (P>0. 05),
2.2 BRA A0S A BR 4k A0 B 4L 0 33 E 9 A9 38 1 3% A LE R TR N 0. 5% BY J8 B AR 4R AN R Ak 59 AT
MALeE TN WOE RS R M K h T-AOC W i %
MY 2% 3 A, 5 BAH R 120 A L, B AR R (P<<0.05) o AS[a] ) AR Ak 31 X5 2 3 A XS i 3¢
fm 0. 5% B JE FE R B4 AN R 1k R AT A S R R CAT .GSH-Px 1 T-SOD (1 3% ¥ ¢ B 35 1 % m
ARG I MDA B % i (P<0.01) . 5 (P>0.05),

R3 BREIRINFE FEER S F0ER 1L 7 3 B I PO 3G I 4% 1 S K BE S B S0

Table 3 Effect of combined addition of sodium humate and acidifier on plasma antioxidant capacity of yellow-feathered broilers

I H pomiieRitl 0.5% 4 1% 4 P14
Item Control group 0.5% group 1% group P value

i E AL S/ (U/mL) CAT 5.784+0.18 6.0940.16 5.87+0.18 0.459
20 H Rt E AL Y R/ (U/mL) GSH-Px 2 650. 862 26. 96 2 635.58+£21.12 2 618.90-30. 93 0.704
S A A s AL/ (U/mL) T-SOD 464.30411.01 484.20415.12 471.40411. 37 0.543
7§ %/ (nmol/mL) MDA 0.5940.02Aa 0.4740.01Bb 0.62-+0.03Aa  0.001
MBLEALBE 7/ (U/mL) T-AOC 5.35-+0.15b 6.0440. 18a 5.84+0. 18ab 0.036

2.3 BEE NS A B 5 A0 ER L I X3 EF 3T P9 38 i 3R BRI 3K b IL-22 ) & B (P<0.05) . 5
9% TN BE B = T S PR ZLAR LG, ARDHLER I 0. 5 Y0 Fi B R Ak R 1R Ak 7
HY 2% 4 v, 55 BEAL A 1 00 4L AH L, A A R Al AR XS I S P TgA ) R (P<0.05) .
Jn 0. 5% (6 B IR BN RN R Ak R AT iR R B e AR 55 B AL A EE BRSO, 596 1 %6 B JE A R B
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Table 4 Effect of combined addition of sodium humate and acidifier on plasma immune function of yellow-feathered broilers

miH X HR2H 0.5% 41 1% 4 PAH

Item Control group 0.5% group 1% group P value
1 40 i 4 2 -8/ (pg/mL) 11.-8 83.06+1. 82 82.43+2.12 81.5741.89 0.864
40 i % -10/ (pg/mL) TL-10 44.01+0.87 45.0540. 80 45.14+0.79 0.571
40 g 4 2 -22/ (pg/mL) 1122 178.2945. 06b 205.084+5. 42a 192.72+5. 86ab 0.012
F3 F-y/(pg/mL) TFN-y 33.1242.84 35.834-3.54 37.3242.63 0.619
Jif 988 3K FE K F -/ (pg/mL) TNF-a 62.66+2.19 59.50+£2. 16 59.4344.22 0.694
HREREH A/ (pg/mL) IgA 173.83+5.66b 199.5147. 80a 183.4245. 88ab 0.041
RPEERE 1 G/ (pg/mL) 1gG 1417.30430. 31 1404.55433.17 1419.61436.50 0.943
o BEBR B H M/ (pg/mL) 1gM 608. 13+27.61Bb 740.18+25. 98Aa 728.39430.42Aa  0.008

AR AL AR AT A B R B P Y I K R TgM
& i (P<0.01) . A [A] fi) R Ak 2 X5 5 58 9 4G
I3 Fp 1L-8 . 1L-10 . IFN-y . TNF -« il 1gG ) 7 &
(P>0.05),
2.4 BEE TN 5E B 4R A0 ER 1L 7 34 3 3 A 3G 1 &%

HEEERSENZIE

Hi & 5 AT, 550 B4R 196 4 AH L, T R & 7
T 0. 5% 11 JE 5E 1R A R0 TR Ak 391 T AR b 2 R v TR XS
b TAA Bk E (P<0.01), 7EEAA ™, 5 1% 4
AL, % BEZE T 0. 596 20 PR XS i 3% v His B ¥ B 1 3%
P E(P<0.05), 5XF AL 1% 440 L, i BB &
TN 0. 5% B JE Bl 2 £ R R Ak 5 ATt 354 s PR RS I
B Leu F1 Met [ & B (P<<0.05) , # i 25 32 55 Tle
Lys. Thr f1 EAA [ £ (P<0.0D) ., SxF LML,
TR IE 5 WS 0 1 06 %) T TR A R R A 50 T A b 3
o XS I TR Lys 99 (P<<0..01) ;0. 5% F1 1% 4
XS I 3% Val it EAA Y #e B B 3 R (P<
0.01). 7E NEAA H, 5%} HEZH A 196 A Lo, f AR 5K
B IN0. 596 B T FE R 4k R Ak R0 T I 25 4R i TR XS
I3 H Ala Fil Pro (9 ¥ B (P<<0.05) , #% 8 2% 2 &
Asp. Ser Al NEAA (¥ & (P<0.0D) . 5% I 41 4
Vb, TR IR G R I 1 0 B T A TR kR R 7 T A e
275 A 1fi 3 rf Asp Al Ser B (P<0.01) . AN
) H A B B 5P ALY IfiL % rf Arg \Phe  Trp . Asn . Cys .,
Glu.GIn Gly 1 Tyr f & B 24 JC i 2 520 (P>0. 05) .

3 #

3.1 BXA AN A R BA A0 BR 4L 77 X4 39 P9 %6 I 4%
AN IERRI R
L 3% A A8 e S e 3 8 BILAAS PN ) B A 3 K F-

B FEBESEPR . TP.ALB M UREA J& % M & & HLIKE
HE AR B2 548, Hp TP S BT RnE A R
A LA RE B A B TR B A AR e
UREA 28 H B3 i 0 7= 2 — & AL, A
B F 3R AR TR Akaichi Z2 2 BIF 5% 45 SR &
HH AR IR 5 VA I T2 A R T2 700 6T PR 8% 114 1 Y
FEAG AR T W3 S, 3k 5 AR ST 45 RN — B, X A g
5V BE b AL B A S IR R R 3R s L 3R
BRI AR A 06, TEARDESE D DR G s
0. 5% 11 JE 58 T B TR Ak 790 S 25 2 8 17 3% 2P TR X il
W TP Y & & JFRE K T UERA W & . EHlok
SRR R R TP i S AR R KRR
WL TH Al R AT G DA B At R RO (ML R e K 450 A 56
WRM,ERBRARATEARS K. FEAR
Hh DR A 55 S KT PR RS ML AR 1 fee BREtR 1 240 T 1 IE
K L, XS I3 TP & & T 58 IR R
TV AL R I T 54 5 1 UREA & &2 B IK ] fE 2 1R
PEFIGE LA 1 BT 0 & L BEAIR T UREA kB

ALT F1AST J& 2 SL i A o F vp i 5 28, B
FETFIUE v A 458 v 1 3 22 T U 4 i A7 45 B A
By, ALT AT AST 23 B 4 A 3 A I, S50 1 i
ALT F1AST 3 M 88, b, i 2% b ALT il
AST WM & & WA T D Re R & 1 — > 2 4
PR R PR AR IY k B, TR A R AT DL S AR
NG ML ALT ATAST BIIE T, A 55028 fif 8509 1Y AT
WER 5 o FEASHIEFE AR I G R i 0. 596 1) JE 8 iR
oy TR A 70 T S S IR PR RS I R AL T B TS 1, HL
XFAST T i 25 52 00, 3¢ B AR IBEA WS o J6s 4 1 &
TR Ak R AN 245040 20 1L, 2 TRAS BILAAR A SR AN R 520

3% & TG.CHO HDL il LDL ¥ & 23 &
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TableS Effect of combined addition of sodium humate and acidifier on plasma free amino acid content
of yellow-feathered broilers pmol/L
i H Xof HE 2 0.5% 4 1% 4 PfE
Item Control group 0.5% group 1% group P value
W T A R EAA 2 390. 76243, 36Cc 2 892.01431. 28Aa 2 509.01437.77Bb 0.001
H 2R Arg 164.71+8. 25 187.994+8. 12 160. 738, 24 0.069
4 1 His 140.925. 26a 147.0344. 39 123.18=5.08b 0.010
558 5 R Te 149. 2744.59Bb 191. 7024, 53Aa 164.328.43Bb 0.001
R Leu 245.89. 44b 289.964-7. 89a 259.8149. 63b 0.011
Mt 42 Lys 279.1749.48Cc 367.7249.72Aa 306.4747.62Bb 0.001
4 R Met 149. 656. 06b 174.94+8.81a 147.7547.27b 0.037
7K 9 % B2 Phe 260. 234-7. 89 280.9945. 65 260.5246. 68 0.077
2 R Thr 709.81419. 07Bb 900. 73418. 65Aa 762.51419.92Bb 0.001
5 1% Trp 71.184+2.26 76.6143.97 68.31+2.87 0.194
i % R Val 220.0148. 14Bb 274.3345.85Aa 255.4+9.76Aa 0.001
Ak 06 2 FE R NEAA 3218.19+33. 14Bb 3 648.09453. 56Aa 3 266.05450. 64Bb 0.001
N R Ala 604. 304 28. 04b 716. 824 20. 46a 635. 48=420. 09b 0.010
K& H TR Asp 42.26+1.73Cc 62.51+2.57Aa 50.13+1.98Bb 0.001
R L&k Asn 101.2945.01 94.10+9.47 89.13+9.23 0.582
2 R Cys 75.064+7.91 74.43+1.83 74.724+4.15 0.996
¥ Z W GIn 372.29+14. 87 386.31+16.47 361.6410. 68 0.485
A HA R Glu 140. 50+3. 70 139.03+5. 05 132.6143.08 0.363
T4 Gly 690.36413.13 726.71416.99 690.134-16. 12 0.192
i & R Pro 341. 50+ 18. 80b 409.08+17. 53a 352.544-18. 95b 0. 044
22 54 IR Ser 573.98412.81Cc 720.464-14. 45Aa 625. 064-15. 99Bb 0.001
1% S IR Tyr 276.65+18.55 318.64+17. 29 254.66+16.13 0. 056
MR TAA 5 608. 954-63. 32Bb 6 540.104-81. 92Aa 5775.054+72.17Bb 0.001

LRI ) 2 248 bR, For HDL AT 42 i J8 il 4
2k CHO By B, I8 H 5% 18 28 i e v #4753 il
M HDL /& & B AR B, 8 52w i BE /9 AR 18 3 2
Ae . WRIT R WY, A HLER Ak R AT Ak v T E
RO RT R o sl e A D N O = A2 5 N A N 1
SR BN WREE SR AN 0. 5% 1Y 8 FE IR AN AN R 1k
F AT I 2 R v A It 2 R HDL A 35 4, 328 W1 4] R B
AU 0. 5% 11 JEF FE 1 4 AN R 16 700 A B T 0 TR R
JHF IR B4 R A% 5 T RE o X TT RE 2 A HLIR fh R4 T
JHF U v R Js it 0 L PR T g % R A AR - I
(HDL-CO A7 JFE v 64 43 fif , #8100 42 & 1 il W HDL
RV B, T8 LA IO i A5 D g

M3 GLU B & & s 7 & & 5 i i GLU

PEA MR K-, 3% -5 7 & i 18 1 R oK 5
A TH AR IO 0 R IR B R FL IR 55 8 A HLIR 2L
e 2 B IR AP AR TR A AL RR B 45 70 il AT AR TR
FFLIR , B AR fa £ B W BB b iy pH, 4 i 8 A
il R A 1 T DA R R I T 5 5 e B e e X
TR A W T T AR B AR A 7R
A AR A S X R R SR W 5 B0 3R UL A
A RS R R IR A R I 0. 596 Al 1%
F1% 5 LT A 0 A 7R 229 0 25 488 R PO IS ML 6 h GLU Y
X AT BB R DR S ARDARIBR 45 AN T TR A A R A 7
R T NS 8 A pHL 32 18 I PR I AR
it B 35 A, R TR 2R 1 DAY RS i X 4 R v 8 3 o
AL S I 4 1 I GLU Bk .
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P A A RE 1 2 S B B & AL AR il R K T Y
etz — B EVRMPUE L RE T 5 E Ak A R
BRRA K, MG T B EHEN AL A b5
(4 7= A TG B Ak o R S . B R R A LA 2 R
Ty Re M S A, B A B0 1 S TL I8 J5LRE g, ml i oo 48
o 7 SR T T M RN BR TR ARl ok 4R s B L
RIPLEALRE Y MrER S S5 E S LR =&
FRAGI ;=5 ATP, g WL B AL A o, DA T 44 e AL fk
[ ER 0 B R, G s B U BE ) i 2L R A5 nT
il B 5 axk 4R Ak 3k B 4 v P AR AR Y AR
S TR A RN 0. 5% 1Y S 5 IR Ak AN R Ak ) AT
WE R E R HUA R T-AOC, I &K MDA &
15 R 56 F A T 5 45 R QA R N I A 1R
BRI A R AT S 2 R R PR X e L) B SRR RE D —
B A R B AR Ak R =2 T DL PR RS AL Y
PUAE AL RE J7 - — 2 DR Ay O B TR M 25 AT T % ik R ik
G Re A BRI AR A S R AR, W]
B RCE B A F 3 A R A T A AR
JH A 5 2T R AT 5 2 PR A e RN L IR 430 2
HLAAR N R = 388 T 1 B FIOR I8 A 3 42, A LA AR 3 K
ATP, 3R AL 5 BR A1k A R R D g $2 &
U AL RE 71 UL, I A o S B IR e A 7R 1 71
GNP =AEPCIRENIOE I i
3.3 BXA RIS AR N AN ER L FI X4 | P A I8 i %

9% Ih BE B % 1

— W IE LT B E LR s R Ak TF AR
A M PE RGRAMTE, RAE MR, RAEH F 77 E
AL, P E R S LR (g R KO TL-22 2
O B T 20 R AR B A DR A R 1 S i AT
85, ] [ 2 2 A L %) 2 SO, 4 T 42 15 B B LA S
PEN L RIERE AR RS 5 E B IR N IER R
RERERAL 1, HET R XS HLAR N A BREE 1 E 24 1gA.
IgG Al IgM™ . FEABESE TR B A R 0. 5% 1
i B TR 0 R R A7) AT S 2 R e TR X I 3R rp TL-22
TgA Il IgM Y & £, 32 B IG5 VS 0 5 4 1% ) 0 22 £ 741
FE— 8 FE B L AT DL 0 P NS 1 S e T pE . IR 56
RIS 485 SR B, e MR 5 VS J 0 R Ak R 7R £ 59
I 1R PRI XS 1) R 8 e B A, 45 PR XS LA 1) B2 T
A, X 5 ARG G5 R ARPE R . 5 Akaichi %5
WFoE 2 BBl . YuZE " i o R, i 18 o R 5 1

B R G Z A A R Xus R 2 8L,/
B 1 T L R TR B A 3 5 O BRI Py TgA R
IgG & A . HAET, CA BT R U, JE 5 IR o
FR A 2 ] EL A BRI VR 5 ) M o 68 58 2 A 5 R
A AT BEAR 7 18 PR35 1 pHAEL R A 2 WA K S
T, A0 B0 A AR B i B A A
DAL I ] S K O T ) R T L 751 1 5 PR RS LA
(0 S D RE L T RE 5 0aE A g TE 0 TR R 45 R
AKX,
3.4 BXE A0S 5EER $0 A ER 1L I X9 E 3T A X6 1 3R
HEEAERSENTMI

I i B L TR RS2 BB G IR M S 2
TR 520, T B4 2 5 & S LR N 2R R A R
FLTORL, R e B & AL A 8 TRk . ZE AR5
e AR IDR A5 VA I T A R R R T e R v ARG
13 EAA NEAA B TAA & i, DFFERW, il
I I A B R Y 5 A AR B KT R TR T A
SR IO 114 55 M T 5 0 2 0 R T A 390 T =5 44 1 PR XS %
TR v 7 SR 0 W AR BRI PRAS
P EAA NEAA I TAA (& &, AT BE -5 18 5 % 4
FRIVER Al 0] 44 v PR X X ) M 7 0 UL A 38 G

I AR IR T 258 1 B 2 IR B, ik B
AT Ay S W) A VB S R A A A DG
R B VE . Horr, His % DUJLIK I 28 % 1%
P g YA AL GE R HLIA pH R SAE Y. Leu,
Ile F1 Val #% iy 3 4% 2 A 2 (Branched chain amino
acid, BCAA), il i i m TOR {5 53 B 42 iF 2 (1 i &
B, I 00 ) B T R A 5 ek R 45 T PR 4 (Reactive
oxygen species, ROS) & 4t , FEAK ROS 1) 7= 4, $& 5
A AL RE J1 538 AT AR A5 5 IR - PR A, 4R+ Pl
TRAE A, Lys Met Fl Thr 2 P X8 f #i v i =
BRI , 78 AR A RN S5 o 25 T 4%
FEEAERHYY, Alafll Asp S 5F BN =R
TEAFRRIGER , & SOLAMLEE . Pro il IEBR&E &
LA ROS, 755 AL 1 B L8 T, R 1) 2 4B
B HBREO D O ERES T & & LR
M E R Ser R & & AL Y 1 UL A ST
7RI S W) A B I e A R TEARHESE
Tl A6 G AR N 0. 504 B BE IR Sl RN RR AL R T A
XS 1fiL 2% th His  Leu.Ile Val,Lys . Met, Thr,Ala,Asp.
Pro F1 Ser 1Y & &, 33X & WG Al 1T K 58 R B AN TR 1k
SR T o R 4 R A R R A R I XS ML X
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SRR (R R R B R, S s T A AL g
MRZEIIRE. X50.5% A3k TP GLU & &
i E i UREA & & i 35 BRI, A Ak g ) o 35 42
o RGP T i Bk 25 48 5 11 235 SR AP 1

4 &

£ b AR IR S TR — RE LU 9] F) JE B R M R TR
TR0 AT A7 280 ) P XS ALK 9 Y AR K F | o
PLAR ST A AL RE T3 RS i D RE , 42 0 i 2K i 25 8 2 1R
KA, B 0. 5% BIRCRIE T 1%,
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