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G B FE AR G R AR A e e T AL AR R oh A B 6 4R F SARA R AL AR IE
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pH £ 5.2~5.6 44 3 h vA_ L8948 F Mk SARA B 20 5 3] T & MHL RS 7T REWE 1.
23456 8hRKREBFR, MITBEFFRM WA EMBEARLEM, SARA FHF R
J& , %% CK 2A4= SARA KA 20 207 ¥ Ak fn ik | M 8 fe A A dn i A LG AT, B R E 7. 1) R
FLE # 100:0 B, SARA #F4L P A 27 R4 5B B pH £ 5.2~5.6 #H 4 3 h A L 35 F M
B8R R E T LR, A SARA AR MR SARA 2RI 20 2) SARA #EA 28 Chaol F5 4 &
FALT CK 20 (P<0.05) , /5 B AL ME AT LR = AR st F E 38 5 B 8 BEa RS
MR XA B G EAZEI I, 3)SARA BA MG B ik fe ik PR AFNEFEFLEHNR
%% T CK 28(P<0.05), 4)SARA A0 do ik — R AR BT LR A fr o i fl R 4%
B EHMKT CK 28 (P<0.05) , 5)SARA AR 20 o 74 45 7 45 R B & M B 2K T CK £8( P<0.05) , &
HAERA T EFEE, L LR %% SARA L AP BEHAHTE ERIK, HALH
BE LR T AR F AN ik fe B BRI A FEE R AKRASEI G, PR AR
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AR 3 T O 3 o A R R KL L R
T SARA, B 1 W S i iR FL R | 2 e A
BRTEHEET S, WEANRERAEY 25
FOR R & 2R AR Kim SF R 4 4 R
U4 SARA, s B R A 2 AR 1E JUT B
TR IR IR R AN EREAR . HAT, 5% T SARA
¥ % A= B L BF 5% 2 46 o T 4RO
S RO Z LU A P IR S i S A
580 K AE R JRANTE  SARA 4 08 H 5 Rl
Yy B TR | L0 L AR A A A A A S A A
3l H A AL i AR . I, ASHIE 5T 1 i
AR TH I RORS ML LG 2 ST 4 F SARA AL 43 At
SARA XH4i I B 5w AU R B L IS
L A AL 38 B3 B 52 R, SR 5T 40 F SARA RZETF
T H NI MBLARAR B, 0 B i 45 - SARA 241t
B

1 #MR5FZE
1.1 Rz

R 50 Ho2 % [ B Wuh F ¥k E
(20.50+2.21) kg FHIAE(3) xi#I (2 ) F1 fR4E
Rk B, AR 172,

1.2 W&t

RIS AT F 00 2 41, 53 518 SARA 5341
(n=35) 5% 84 (CK 41, n=15) , Wik 30 d,
TR IR R B R 50:50 A JEREARI AR, SARA 534
3 o ARORS R L3 1405 45 5F & AE SARA, TR KRG
HLELAK YN 50:50,70:30,80:20 ,90:10 F1 100:0,
BOREHL AR R 7 d 98 B W pH 5.2~ 5.6 F4E
3 h L EI4EE 8 SARA BRI 4H  CK 20 1) MR kG
FLIE R 50:50 (Y EA AL, B H 06:00 F1 1700
TR f HCEAE HZRE 1.55 kg M, (AR S IE
(PR FRFRAEY (NY/T 816—2004) B il , 455 H
L AR MR 2 B S B TR LR 1

1.3 EEAMBSHEREEMNE
1.3.1 ImAR WS

SRS RS iR P E o (NP P 1
IR ER HL B (o SR AR, et
1.3.2  FEACRE

TAEMEI 7 KRWE 1.2.3.4.5.6 F8 h
T PR BRI R SR AR A (AL164K, IR ST 1A
B A R R JlBOR B, 9 2 50 mL 4 22
AL R ARAT . BERUA LT JE , TRERTH BD Pr-
eset ™ SR I AT 25 (R SR 391) (40 SR I 457 SR S 3 kL 34k

®1 SRALERAREERKE(KTEM)

Table 1 Composition and nutrient levels of each concentrate to forage ratio diets (air-dry basis) %
i H AEHL L Concentrate to forage ratio
Items 50 :50 70 :30 80 :20 90 :10 100 :0
JEUB} Ingredients
AL Peanut vine 50.00 30.00 20.00 10.00
Tk Corn 30.00 50.00 60.00 70.00 80.00
%k H2 Wheat bran 5.50 5.50 5.50 5.50 5.50
TH] Soybean meal 7.50 7.50 7.50 7.50 7.50
H Yt Soybean cake 4.00 4.00 4.00 4.00 4.00
TR K Premix" 2.50 2.50 2.50 2.50 2.50
BRIER 49 NaHCO, 0.50 0.50 0.50 0.50 0.50
4t Total 100.00 100.00 100.00 100.00 100.00
EF27KF Nutrient levels?
e ME/(MJ/kg) 10.10 10.91 11.29 11.81 12.15
T¥H DM 86.04 85.65 85.48 85.22 85.06
HE A CP 13.41 12.67 12.32 11.95 11.56
LA 4 KL & 4 NFC 40.35 46.25 49.86 54.22 59.18
rhE PR £F 4 NDF 39.63 25.32 20.85 16.13 13.32
PR MR A £ 4k ADF 20.78 14.43 10.93 8.03 5.78
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k1
lE| A& HL L Concentrate to forage ratio
Items 50 :50 70 :30 80 :20 90 :10 100 :0
5 Ca 0.56 0.52 0.49 0.47 0.45
P 0.23 0.24 0.26 0.25 0.26
BB LL Ca/P 2.43 2.17 1.88 1.88 1.65

1) & T 7R B &% A One kilogram of premix contained the following: VA 200 000 IU, VD, 50 000 IU, VE 750 mg, Fe
1.5 g,Cu 250 mg,Zn 1.48 g,Mn 990 mg,I 15 mg,Se 15 mg,Co 10 mg,
2) ACIHRE T EE , HoA 2 Sz {E ., ME was a calculated value, while the others were measured values.

1.3.3  FEAIE

I8 H RS, 5r BV HI#E #% pH i1 ( AS-PHS,
BT 7 PR AR A PR A R ) W, ALk
B3 HAE Rl — K9 B WO SR 21 5 T B A
FE L5 ARSI B WA T 55 AR i
SE 5 AN MLVBCRE A FH T 1 A0 i v A A6 48 A5 0 a2
I8 5 WA BE 16S IRNA V3~ V4 B i K iR
AT N, FLER A N 3 A o Bl
FHEE U AR Y TREE ST T VL5 i e Sk A PR
I8 Rl AE T 20 A R A A R R AE Y
RAEDE . M pH ., — A bk 5 1 (pCO, ) %
I3 (pO,) AR SR (1CO, ) DL X FLIR | S PR
kIR & 4L (HCO; ) 125 F [H Bt ( AG ) 142 IfiL ik 78l
4 (BE-B) % & fifi F & A 3 1L < 4> #1 {1 ( GEM
Premier 4000, 3% [¥] 52 55 % A 8% 2> ) ) Kl i ¥
AR B S (AST) VA TH 4% % ( ALT) 1 7 &
JRE(UN) B X (TBIL), H#EH O R
(DBIL) \JA| #5041 % (IBIL) . M 1 (TP) . &
F1(ALB) (3K (GLB) #4950 (GLU) & 7 fif
FH4 B 3 A4 53 B (TBA-120 FR, H 7<) #6300
1.4 HiESH

DUy A4 15 1 Qiime 1.9.1 R A4 3E 47 Ak 21 43
BT o A R0 50 L 97 % 1 — B0k B 26 i 4
432 B 5T (operational taxonomic units, OTUs) , fif
FH SILVA 132 ¥4 E AT ¥ Fh i B . Alpha 43 #7
fifi FH wilcox %k 1A 56 E 47 48 11 20 1, B8 fd
Excel 2019 %3} G2 11537 W SPSS 26.0 F{
SEAREAS ¢ RS SRR 3R 5 25500, 2 8 LEBER A Dun-
can [Gik, Hdl LI E AR ME2E (mean+SD) K

2 & R
2.1 SARA ZB¥AERIEET
H 222 1] UL, SARA 5 7 4198 ' W pH Fifi 7] AR

HE R EC A o T R AR, RS R EE 8 1000 B3R 27 H
I E W pH AE 5.2~5.6 T2 3 h LU I IR
£%, CK 4240 F R DL 0 8 9 1 TR A o, AUk
TR PRk () 1-A) |, 25 Sk S 1 kiR (1
1-C) ; SARA if5 T AL 7E MG HL L 100:0 B34 4 4
I H W, RGP (8 1-B)
BRI L (B 1-D) R RS R
DU SR, ZE B FIE  SARA B S ALK 27 H4
FAERHL L 100:0 B &4 SARA, #41 SARA #5%
LUE
22 SARAMEBFEERIB ARMASZTER
SEMNNE

H %3 0L 08 B R FLIR A e RN B R
W ) RRORE L LU 2 5 1 348 i, SARA AR R 21 3 F W 5L
e HEEAMANRERESESEES T CK 4 (P<

0.05) .
2.3 SARA WM@BFEBEREHFNZ I
2.3.1 Alpha Z&E0 4T

HH % 4 AT UL B RO R L4 =, i R
& JETE %0 ( Chaol $8%0) A1 Z A48 £ ( Shannon 5
B T, SARA BiflZ] Chaol #5848 & LT CK
2H (P<0.05) ,
2.3.2  Beta ZHMAHT

Ik B B £ 4 45 £ ( non-metric multidimensional
scaling, NMDS ) 43 #7 % F Weighted Unifrac i &,
SARA BERIZH 7 T4 1 K55 4 IR, 5 CK i
B (K 2-A) 5 F A 45453 H7 (principal coordinates
analysis, PCoA) #& T Bray Curtis 1 % | 38 15 & 4k
FR1(PC1) BTk F N 17.14% , SARA #5554 £}
T A LR, AR AE S, 5 CK 48 55
(K 2-B),
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R 2 SARA WARFEE K pH BRI
Table 2 Effects of SARA on rumen fluid pH of sheep

FEHLEE Concentrate to forage ratio

Ez ES SARA 55341 SARA induction group Cﬁﬂfﬁp
50 :50 70 :30 80 :20 90 :10 100 :0 50 :50

J8% B W pH Rumen fluid pH

SEHIME Average value 6.62+0.19°  6.40+0.13" 6.10+0.22° 5.70£0.23° 5.43x0.19°  6.45+0.14°

B K{E Maximum value 6.72+0.07°  6.52+0.05° 6.34+0.05" 5.84+0.06° 5.68+0.05' 6.64+0.06"

#%/ME Minimum value 6.46+0.06" 6.26+0.04" 5.83+0.04° 5.42+0.10 5.24+0.03°  6.27+0.05"

FF£2tE) Duration time/ (h/d)

pH <5.6 0 0 0 1.82+0.67" 5.33+1.11° 0

pH <5.2 0 0 0 0 0 0

AT JE AR A [ NG TR R 22 57 1.3 (P<0.05) AR s 07 A R OR 22 7 RN 3% (P>0.05) . NI,
In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or
no letter superscripts mean no significant difference ( P>0.05). The same as below.

A ERE 48 5% H ) rumen fluid of healthy sheep;B:SARA # 58 H ¥ rumen fluid of SARA sheep; C . fa FR 41 - 350 fe-
ces of healthy sheep;D:SARA 4ii=F3%f feces of SARA sheep,

1 SARA XMEFBERREFEHIZM
Fig.1 Effects of SARA on rumen fluid and feces of sheep

R3 SARAMEFEERIEB ABRNMANSEZSENEI

Table 3 Effects of SARA on contents of lactic acid, histamine and endotoxin in rumen fluid of sheep

FEHLEL Concentrate to forage ratio

i H . Xt e 2
ARA 2 SARA i i
Ltems S BT S induction group CK group
50 :50 70 :30 80 :20 90 :10 100 :0 50 :50
FLAZ Lactic acid/( mmol/L) 0.99+0.30°  1.18+0.22° 1.29+0.31° 2.06+0.69" 2.09+0.20" 0.93+0.30°
#f ¢ Histamine /( ng/mL) 11.77+0.89Y 14.25+0.74° 19.06+1.72" 19.54+0.47" 22.92+1.07*° 13.07=1.20*

N7 2 Endotoxin/[ Ig( EU/mL) ] 5.28+0.08° 5.55+0.06° 5.68+0.02° 5.78+0.03 5.82+0.13" 5.31£0.09¢

2.3.3 [TTKFESEAKETEE W0 SARA TR AIZ JERERE ] i ZE 7 1] ( Actinobacteria )

17K, SARA i F A AE RS ML LE R 90:10 B FEIE 1 17] ( Proteobacteria ) AHXF 4= B34 i, U4 1
AL TN B BE B 7] (Firmicutes ) , HAY 25 4 i {6 FIAEXT FEBERRAC(E 3-A) , JBKFT, SARA %
W ] A #LFT & 1] ( Bacteroidetes ) ; 5 CK 444 It , SR HLEL S 90:10 B B 4 1# J& 4 Pseudoscar-
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dovia, HAR £ 41 5 A T I8 iy 3 IR TG B R B 2

J& (unidentified Prevotellaceae) ; 5 CK 41 #H L,

SARA HERIAH I TE IR LB AR T E W B P KRR

( Roseburia ) F1 Pseudoscardovia ¥ %} 3= F& 14 fini
F 4 SARA WERFEE EE Alpha SHEMNR N

Table 4 Effects of SARA on Alpha diversity of rumen bacterial flora of sheep

(El 3-B),

e s

SARA & 8 20 75 J& /K T, XUBEFT
J& ( Bifidobacterium) 1 Pseudoscardovia 2.4 4=
X ESYF (] 3-C)

FEHLEL Concentrate to forage ratio

WiH papiiza:)
SARA #5534 SARA inducti
ltems iRk induction group CK group
50 :50 70 :30 80 :20 90 : 10 100 :0 50 :50
Chaol 5% Chaol index 489.04+72.03" 411.08+42.85" 418.60+£63.25*361.05+52.79® 294.97+3.36"° 441.79+51.11°
Shannon 5% Shannon index 4.15+2.00 4.06+1.16 4.12+1.73 3.48+0.73 3.24+0.24 4.05+1.13
B
A o2 o

~ \/: 0.3 i

% ., o1 E 0.2 [

§ é) :v] 0.1 A ;\. // i

wWZz 0 S f

: 5™ \ -

™ o1 Eyl ) l

H -0.2 -
04 0.2 0 0.2 04 0.6 04 =02 0 0.2
ik AREERZ YRR NMDS1 FidLE FEAFRL PCI (17.14%)
Concentrate 0 =050 70°20_80°20 90-10 100-0 50-50 Concentrate to _50:50 7030 80720 90:10 100:0 50350
forage ratio SARATE 541 R 4 forage ratio SARAYE G4 R
SARA induction group CK group SARA induction group CK group

A JEER L YEARE T NMDS analysis; B: AR HT PCoA,

2 SARA 4R FJE B B B Beta SRR
Fig.2 Effects of SARA on Beta diversity of rumen bacterial flora of sheep

2.3.4 Tax4Fun J)HETH

i & 4 7T WL SARA A7 41988 B T EAC I AR O
THIRE RN E R ELER, 5 CK AMIL, F
BERILAE R K AL B 0 A A 5 5 PR A4 R X = B T
1ol B L A A= 2R A AT R B AT H At vk
A AR 0 8 A 0 R At 3 R A A3 AR G
F R A X = BE AR,
2.4 SARA X4 F IS5 EI 20

H 2 5 Al UL, iS4 Hr 45 21 7, SARA A5 A
2R R LR 5 i B T CK 41( P<0.05) ,SARA
R 2 19— AR A B B S B B R R B K 4l
B A% 1 B KT CK 41 (P<0.05)
2.5 SARA XEFMFENIBRAZM

FH 2 6 1T UL, SARA LA 21 [fiL i 2 e fl N 75 R
SRV EET CK 4 (P<0.05) , L7542 74 % &
T EMET CK 4 (P<0.05) , Hi4 i A= 1h 15

b5 CK 257 A % (P>0.05)

3 %W
JE?:%JIPH ‘Heﬁﬁﬂlm #%‘ﬁ%\/ﬂ‘?,}i%ﬁ]%

S pH 4576 6.5~ 7.5 5 B E B AR AL 5 A
FRLE I ) 5% BR 8 0 A AR S A 60 Eh
KR ERERMAR, B E 2w £k, 808 H
pH TR, 7 B W B 28> . Plaizier %" % 105
4 SARA, K I B A IX R F 5 B 2 PR
i, RZHF5E & B, I 4 3h i B e i ] o
FRRT], B v o % B R IS s 2, 22/ R
PR vk E R bR L R PR R RE
I IAF = BE B8 I, JOUFF B T AR T BE R AR, AFAR
W, SARA W43 IR FC B J@ AR 7

T BERA IR TR K AL A W AR AR G 3 R i Rk
AT Lk g AL, R B R R B T E0R
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HRAE L AR, KB E A A E R 4P KE SARA R R ENBR S BB HTHE,

TAET T G A 4 R 22 R TR R AR i R
fE HE IR A P R RERRAIR ™ . SARA AU 43
SLRE TR ] AR XS = B2 30, 3 20 I fift 41 4k 2R ) o
K AL & 0 ) T b 3 5 1 ES B AR K AR &
FHOGARHR: R s 4 A B T 2 sh i B AR =
1.00

0.75

0.50

0.25

XTFEE Relative abundance/%

g o
FEHEEL

Concentrate to forage ratio 5050 70:30  80:20_90:10

100:0

SARAE T4 SARA induction group

B
1.00,

0.754

MXFEE Relative abundance/%

ML 50:50  70:30 80:20  90:10

100:0

Concentrate to forage ratio
SARA%EF4 SARA induction group

PUFF BT 22 B PE A B R AE T, BUFF R 1]
M RERRL, N E MmN FE RS, PR
JE AR S B4R T, R VLR O o o 0, R
SARA 28y B LR = A, S 2508 H AL
% ,pH FFE,

HAh Others
= 40 ] Cyanobacteria
» Melainabacteria
= J"HH 7 Euryarchaeota
= S 4EFFE ] Fibrobacteres
* $2JEfA |7 Spirochaetes
= BEETR ] Tenericutes
= A5 7] Proteobacteria
= JHZRB ] Actinobacteria
® EEEE ] Firmicutes
* $FFE T Bacteroidetes

50:50
TR CK group

HAh Others
= Solobacterium
= AFCHME R Selenomonas
» FRKEFRHEEE unidentified Veillonellaceae
« Z' KK & Roseburia
* BEHAERINE B Succinivibrio
= 5% B E AR H 2B unidentified Ruminococcaceae
» KM BEX JRIAJR Asteroleplasma
= /NFFE B Dialister
® pPseudoscardovia

=Y =R KB AR #E B unidentified Prevotellaceae

St HE4 CK group

- a:f At oblaceae

b Fiobactrs 2.5,

e Fibrobagteri | ¢ %
<L

== bio 41 E% Coriobacteriales
g W J& Bifidobacterium
= d:g_Pseudoscardovia

e e:f S’)ZIF A} Bifidobacteriaceae
NS = fio XX E Blﬁdobacteraceae
% = g g J& unidentified Bacteroidales
%%, ﬂiﬁﬁ E E’JMH )% unidentified_Bacteroidales
%% -1 0 MH%‘ H Bacteroidales
% : Q’E B J& Fibrobacter

B #} Fibrobacteraceae
E Fibrobacterales

= n:f ;}iﬁﬁiﬁ’]@%ﬂ unidentified Clostridiales

== 0:g_Catenisphaera

== p:g Solobacterium

e == ;g Succiniclastium

- f ?\%@ﬂ%ﬁﬂ Acidaminococcaceae
- R J& Anaerovibrio

==tg Jf H Mitsuokella
= ugg Schwartzia

—t i %ﬂ% )%Anaerobmspmllum
=g K 4@ unidentified_Spirochaeta
m = - = ™ -

FMEC _ 50:50 70:350 80:2090:10 100:0  50:50
Concentrate to forage ratio SARA# 'S4 SARA induction group St CK group

£y
<
S ;:r = m: g T Butyricicoccus
g
E

A TR B R 45 F4) 3E FUAE IR 18] stacking histogram of bacterial community structure at phylum level ; B ; J& 7K - [ FE 45 14 HE
FUFEAR & stacking histogram of bacterial community structure at genus level; C: 2% % J] 5] 43 #f 43 &% i fk & LEfSe analysis

branching evolution diagram,

B3 SARA X&RFEEEHFEMBTIT

Fig.3 Effects of SARA on rumen bacterial flora structure of sheep
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1.00
| 0.50
- i B R T R 4 AR R AR
Metabolism of cofactors and vitamins 0
Amino acid metabolism. -0.50
Xenobiotics biodegradation and metabolism ~1.00
- i SN SR WAL A e AR
Metabolism of terpenonds and polyketides
- R LA RS
Glycan biosynthesis and metabolism
- AR
Energy metabolism
- HRRA W
Nucleotlde metabolism
e
Lipid metabolism
-- WKL EWRYE
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-. FEAR A AR 0 2 0 _
Biosynthesis of other secondary metabolites
-- Hofh R RO AR
Metabolism of other amino acids
FiiLh 90:1080:20 100:070:30 50:50 50:50
Concentrate to forage ratio SARAE T4 SARA induction group X4 CK group
B 4 HigHHE 5 Th s B FE HU L E
Fig.4 Heatmap of metabolism-related functional gene prediction
R 5 SARA XHEF MK HHIF M
Table 5 Effects of SARA on blood gas analysis of sheep
i H Items SARA 712 SARA model group Xt E4H CK group
pH 7.31+£0.07 7.37+£0.07
FLR Lactic acid/( mmol/L) 10.37+0.88* 8.46+1.51"
44K ST R pCO,/mmHg 47.207.22 52.00£10.53
A K pO,/mmHg 42.20+2.71 38.80+5.74
bR B 1CO,/ (mmol/L) 25.06+2.63" 30.98+3.46"
SEBRBRER A £k HCO;/ ( mmol/L) 23.62+2.62" 29.14+3.43"
BH & FIa Bt AG/( mmol/L) 19.00+5.22 13.40+4.36
4> 1fiL 8 %] 47 BE-B/( mmol/L) -2.94+3.37° 3.04+3.20°

& 6 SARA M@ FIMEENIERHF M
Table 6 Effects of SARA on serum biochemical indexes of sheep

i H Items SARA #iHIZ] SARA model group X84 CK group
#H ¥ HIS/(ng/mL) 17.51+0.17" 13.95+2.10°
M2 LPS/(x1072 EU/mL) 3.26£0.73" 1.56+0.67"
REE [ AST/(U/L) 132.00+12.21 126.18+14.90
KAHER ALT/(U/L) 13.40+1.96° 20.08+4.36"
JR% UN/(mmol/L) 6.94%2.44 5.67+0.88
BJHLTZE TBIL/ (umol/L) 0.44+0.12 0.48+0.12
BHHALTZ DBIL/ (umol/L) 0.14%0.05 0.14%0.05
] $ IR £ 2 IBIL/ ( wmol/L) 0.30+0.09 0.34+0.08
MM TP/(g/L) 61.16%2.26 59.14%3.66
M ALB/(g/L) 31.060.69 30.16+0.81
BRE T GLB/(g/L) 30.102.08 28.98+4.22
B GLU/(mmol/L) 6.78+1.87 6.57+0.94
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SARA 2 1fil /43 H7 25 S 5 A 203 AL
SV AE R — B, M pH AR S R S bR
T A F0 4 IR 8 Ay 5 LR AR, Ao R i T
o SARA 4 E MV FLIR & i o T, R E
V00U IR Wi AL 3 B O Ak B AE 7, S B pH
B, MRS 22 A A F (HY) B L3 32 B Bl R Ak
GE o, TN R AT AL A B A R AR AR T R P R
SARA HERIZH I H N R R AR 9E A ot 41 e
N A el i 5 AN 17 B N 1| RS A= R A |
BRMAN S EEE G, TSI L —RII%
RE SV TR AR A R T LA LA SR AR
ARV LA BB T REIR 0, Pt B9 45 5% A 9 A B
SARA 12 — 2 R BE 0 F DR 461403 , AR BF 98 K &
PR 360 58, 4% 00 000 975 A AR 38 A Y 40 T 1E
Al RES SARA LRI AH 5L,

4 & it

AHIF S 38 33 2 A 35 1 ) RRORS AH LU B ) ) 40
F SARA BHU 4 K H: SARA B B IR 8
WUAE 9 R R R AR JERE AT R RTT
IERITT B IR G R AR 0 E W8 % K & A
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Effects of Subacute Ruminal Acidosis on Rumen Abnormal Metabolites,
Rumen Bacterial Flora and Blood Related Indexes of Sheep

HAN Guohao' GAO Xiaosha' DUAN Jinwei' ZHANG Huigin' ZHENG Yan' MA Linfeng'
HE Jinxing' HUO Nairui' PEI Caixia> GU Shaopeng'*
(1. College of Veterinary Medicine, Shanxi Agricultural University, Taigu 030801, China; 2. College of Animal Science,
Shanxi Agricultural University, Taigu 030801, China)

Abstract; In order to provide a theoretical basis for prevention and cure of sheep subacute ruminal acidosis
(SARA) , the effects of rumen abnormal metabolites, rumen bacterial flora, blood gas and serum biochemical
indexes were explored after sheep SARA-induced by gradually increasing the concentrate to forage ratio. Fifty
2-month-old weaned Dorper sheep (&) X Hu sheep ( € ) F1 generations were randomly divided into two
groups. The control group ( CK group, n=15) was fed a basal diet with concentrate to forage ratio of 50:50,
while the SARA induction groups (n=35) were fed diets with gradually increased the concentrate to forage ra-
tios of 50:50, 70:30, 80:20, 90:10 and 100:0 for 7 d at each ratio. Sheep in the SARA induction groups
whose rumen fluid pH was between 5.2 and 5.6 for more than 3 h constituted the SARA model group. The ru-
men fluid was collected at 1, 2, 3, 4, 5, 6 and 8 h after morning feeding on the 7th day of each ratio, and the
rumen abnormal metabolites contents and bacterial flora structure were measured. Then, the jugular vein blood
was collected from the CK group and the SARA model group, and the blood gas and serum biochemical inde-
xes were measured. The results showed as follows: 1) when the concentrate to forage ratio was 100:0, rumen
pH of 27 sheep in SARA induction group was 5.2 to 5.6 and lasted for more than 3 h, which were made into
the SARA model group. Furthermore, some sheep had diarrhoea, and the rumen fluid was yellowish, smelly
and sticky. 2) The Chaol index of SARA model group was significantly lower than that of CK group ( P<
0.05) , the rumen bacterial flora structure changed, the relative abundance of lactic acid-producing bacteria in-
creased, and the genes related to carbohydrate metabolism in the rumen bacterial flora increased. 3) The con-
tents of lactic acid, histamine and endotoxin in the rumen fluid and blood of SARA model group were signifi-
cantly higher than those of CK group ( P<0.05). 4) The contents of total amount of carbon dioxide, actual bi-
carbonate and total blood alkali in blood of SARA model group were significantly lower than those of CK group
(P<0.05).5) The serum alanine aminotransferase activity of SARA model group was significantly lower than
that of CK group (P<0.05), and both serum biochemical indexes were in the normal range. In summary, the
richness of rumen bacterial flora decreases, the bacterial flora structure changes and the lactic acid-producing
bacteria relative abundance increases in SARA sheep, the contents of lactic acid, endotoxin and histamine in

blood and rumen fluid increase, and metabolic acidosis occurs.[ Chinese Journal of Animal Nutrition , 2021,
33(4) .2158-2167 |

Key words: subacute ruminal acidosis; sheep; rumen bacterial flora; metabolic acidosis; inflammatory re-

sponse
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