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Quantities of ruminal cellulytic bacteria in heat stress dairy cattle
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Abstract The objective of this study was to investigate the quantities of Ruminobacter amylophilus in lactating dairy
cows under heat stress. Forty eight cows were assigned to mid-stage or late-stage, high producing or medium
producing, primiparous or multiparous groups with a factorial design. Rumen fluid was sampled 5 h in the morning post-
feeding via oral cavity with stomach-tube when the animals had suffered heat stress for one week. The real-time PCR
was employed with the specific primers targeting 16s rDNA genes to test the abundance of Ruminobacter amylophilus .
The quantities expressed as a log-transformed of Ruminobacter amylophilus was 7.70 and 7.95 in mid-stage and late-
stage dairy cows (P>0.05),7.46 and 8. 20 in high and medium producing cows (P>0.05),7.97 and 7. 68 in
primiparous and multiparous, respectively. In summary, the quantities of Ruminobacter amylophilus has no relationship
with heat resistence of cow.

Key words dairy cows; heat stress; cellulytic bacteria; RT-PCR

A4 S W) TE TR S R AT B
A T A AR L 3 S AR ) A B R AR
Ky mFkMGwae". BEHEYEHFE
(Ruminobacter amylophilus) & =52 0 1E ¥ 40
Z— WA B ) AR T A B R AR
Tackebrandt #1 Hippe ] H 16S rRNA A&, k&
TR I i 4 N Ve VE R AT .

& E B 9 T TR R A A A T ) S R SR A )
P E A HORR 853 380 38 1 R R R SRR L O

W s B . 2011-01-10
REETH .

T e e TS . B R T AT R R R AN v Y
Fb ) S — A HE U B E (AL T RS AR Ak b B RV
LA RR oA % H R ZE R 2T AR AR g IR
BN R R T A SE -4 R E N (F P SA &l
RG] R 5 I B 3 AT 181 5% 1) ) i B 42 /0, Tajima 45
0 A [) B 55 90 B 6 AR 8 7 AT 2 T v TR AT
A4 EE A1) G S 35 5 W) {HL 3% 4 Xk B R AR 1A T A 5
42 K, Benchaar %5 %38 H AR s i Bg W5 B2
T DR T O AR )RR TR AN A RO i ] R K

o — R E KW A R (2006BADO4AL4) 5 IR g B A 2 1 4 e Y

B—EE . LRI BRI 43P E RIS . E-mail : wip8800@163. com
WIRVER . E IR BFSEGL, 1 A S0 2T S 4 S 37 R A 3 5O 20 R T 5T, E-mail : wang-jia-qi@263. net



Al

FETAE . PR R E A T B Y R 103

T R A 98 B A0 B AR

WEIE I B A W0 2 W5 4 sh W W T8 A 2 1Y
kB MAESREETE a0 HhilEE 2R,
Z A AR BUR 025 R Y AR A R
TR RN T AR A5 JL R 280, L v 18 vl 4 1 19 0 i I
KEENEWHAMEL 10° ~10"mL ", & & H
200 Z A AH 1 TR 2 BUR B A0 J0 R RN R 3R L 0
58 5 vk B AR R HR A XS 98 AR AR
HARA B . 3 4F k. D4 B % B /K DNA 7 %1
(16S rDNA) 43 #r Jy B Al I A ) o FAE S = R
Jr SE e 1A Wy A B SR A BRI L B BIF SRR 1 G
WA S A OB . A RE R H real time-
PCR 3 8 AR Xof #4073 45 4= 968 18 W vh W8 T A R
FF# (Ruminobacter amylophilus) ¥ 175%E &, § 1F
SRR W A AN I IR B R TR AL T 4 AR A

1 #R57F*®

1.1 RiEit

VPR A8 Sk o [ o Wr A A AR I = FL A L W e
() AR R R AT B SR 8 5 1. M e 4 ((40. 4+
4.7) kg/D A =4 ((30. 5E 1. 7) kg/d), B4
GBS (136 £17) &) Al 1 24F Qs FL I |) (205 +
3.4 WA GO M2 =42 K U B .
1.2 EBRHBRE

TER G 4 8 P9 2 B % o 8] R s, 5 2R IR S
(BEHbTa 2 1.5 m) H: W % &, A Kid 5% 07:00,
14:00H1 22:00 & B RAHXHRE . #4% Drackley 5§
M5 B BRI R B, ML 1 R R g iR A
FEEC(THD ¥ >72 BF #7798 H W R . REEFE
FURMEMLE 5 h 347 R L F 0 ECRAE S IO E
SRR AR IR B W, SRR R R R B 4y
B 45T 10 mL B A (—196 O A7,
1.3 BEREYE DNA RS 4

W HE 0 TR 4% 1 U T 85 82 2% P W (Phosphate
buffer solution, PBS; 137 mmol NaCl, 2. 7 mmol
KCIl, 10 mmol Na, HPO,, 2 mmol KH,PO,, pH
7.0 0. 15 g/mL IR AW . T 3 000g B 5
min, FYLHE; 10 000g B0 5 min, 3 F i H PBS
0. 25 g ULUE , 7E 41 R i 4 (200 WL i 7 10 s,
B B% 3 s, AFR 10 ) _EEE.3 000g B> 5 min, 3
PLYE ;10 000g B0 5 min, 7 L. VLIEH IMAL mL
VI 2% W % (500 mmol NaCl, 50 mmol Tris-HCI,
pH 8. 0,50 mmol & &P £, g (EDTA), 0.4 g/
mL | TR RR AN (SDS)) K 0. 4 g 484k Bl B8 Bk

(0.3 g,0.1 mm 0.1 g,0.5 mm); FEFEEL |5
JFifk 3 min; 70 “C{#3E 15 min;4 °C,15 000g B0 5
min B FIEW B RS — B0 & A 300 pl %
JHL 28 vh i EE A BR B AL R A I N s AE B TR A
260 pLL 10 mol L PREZ . IRA). B UK | 5 min;4 °C,
15 000g 0> 10 min, B Bi. WA S Lk LiF R
SR « S5 s RIEEGRRLLA 25 24 ¢+ 1)
RAR AR 2 WA 1 A5 R B 5379 5 L 8 oK
VT 3E 30 min; 4 °C,15 000g &.0» 5 min, H % [
L T0% O BEVR AR . T4 . 1 100 pL TE %
KR, S 2 pL A% DNase B RNase (10 mg/
mlL),37 C{fiE 15 min, —20 C {47, DNA ¥ ¥
A Beckman DU7500 43¢ 56 B 31 78 260 nm T
TE o Auso o /Asso  FLIE R T 1.8 ML S H 50
1.4 RT-PCR & 7

Z M GenBank 1 € & 3R 1 W JE #3098 H AT A
16S rDNA ¥ %, #] F§ DNA SIS v2. 5 #4472 ¢
GITA] M LB, DN b $R i R S 7 41, R Primer
Premier 5. 0 3K F A AT IT K 0t 1851 90 . g Ve #y 80 B
- ® ( Ruminobacter amylophilus) Lt ¥ 51 ¥ R
CAACCAGTCGCATTCAGA, F W 8l ¥ H
CACTACTCATGGCAACAT, ¢ PE 7500 %1%
JtE 1t PCR AV (SYBR Green 19863k 17 & &
Yoo . AR Rl AL PR A A Y Vi BE RS R R A I s
K, PCR RWAKZR N 25 pL: BN T 6 e B 9] B A
30~70 ng/mL Z[d]),12.5 uL #) 10 X Mastermix
(fJ $& FastStart Taq [iff. reaction DNA, dNTP,
MgCl, Fl SYBR Green I J¢£b), | Fii#5[4) 0. 8~
1.0 pL, JEWZ51F:95 °C 3 min 289395 °CL30 s;
iRk 30 s, iR KR EE R 57 C L =K R 642 bp; 72
CHEf 1 min, 3 33 NPFER . 2B H M &% 76 5 1R
WG —2 . IE M2 N 65~95 C, & F04 m
0.1 CEFILFS.
1.5 SitoH

S B A PCR ¥ DUEC (88 D1/l 28 1g i fb
J& ., % H SAS 9. 0 jfi A< (SAS Inst. , Inc. ,Cary,NC)
MIXED #2 J3 i 17 53 #1 » A~ 4 28 g Bl HLRL R » 7=
YR 3L B B A [ RN . ] Tukey 5 47
ZHE I, KR 0.05, 4TI LR

Vijpt = /JJFyi JFPJ =+ 5, +eijk/

A sy AR RS ¢ SRR KR S AR IR
FEE B A W6 LB B A= 0 I 5 e Ry A 9505
R T GR e AN R RLEK RN s p, SEE (R
FEVE T BR IR BN 550 RE ke CFR A LS D AN W FLBY



104 hOE R I K %

Eird 2011 4F 55 16 %

&E"J&ﬁ@;&m ﬂ?%ﬁhﬁ%ﬁé °
2 H#REHSW

BirR BRI 18

Bt iy 51 4T PCR AT, 938 i B 0 A
B 85 R 1, K St ey B s b Be— 3%
PCR 7=y CIE 1) 457 15 Wi L 7= W0 e — kS 4r
PCR =¥ 1 5% BE R W 7= W) v FE 3 e
2.2 Real Time PCR {5 #h &

HArFEF 1 RT-PCR #" 14 [&] 145 il il 28 00 &
2,8 3, 7£ RT-PCR 4" ${R & v, 20 b 76 A [F] B Al

2.1

WSO I 7205 JE MM Tm (| £
ME—. RO PCR YRR —/ 557 . prifi il £ Fig. 1

MY E RERISTE 0. 95 DL ERl H T E =40,

10

107!

RAM

RAM RAM bp

RAM 3y W& € B398 B AT B 10 A7 8F 5 MO AR i Bt i
1 FEEMHE ST HE 16S rRNA F ¥ 15 B ik E
Agarose gel electrophoresis of target 16S rRNA

fragment of Ruminobacter amylophilus

2 10?
S
o107

10

105 ——————

12345678 910111213141516171819202122232425262728293031323334353637383940
T EL
& 2 RT-PCR ¥ 1 [E
Fig. 2 Amplication plot of amplified products by real time PCR

018

0.16

0.14
02
g 010 +
S
= 008
&=

0.06 +

0.04

0.02

0.00

—0.02 1 1 | 1 1 1 ]

1] 65 70 75 B0 85 ] 95
i | I.v?. /C
B 3 RT-PCR 5% i %k
Fig. 3 Dissociation curves of amplified products by real time PCR



Al

FETAE . PR R E A T B Y R 105

2.3 MNEEMEBEBEHESENZIN

25 HE RS T A 98 B VR T VB VE R AT I
L 1. FJH RT-PCR %1 B % - DNA 1 & &
GER 2 1g AL T L WL I 0 A T E R R R R R
770, JE WA H W T T VE R B AT 7. 95,
JEWAE 3N, S HEERARE SRR T, 46,
e 8 20 AR TR A 9.9% , K ER
RN E WP R R 797, 4554 7. 68, W1 74 5 T
HEA 3. 8%, CHEERIRARE.

*1 BERTEEMEEHENAE
Table 1

Quantities of ruminal cellulytic bacteria

in dairy cattles

[EN a4 W E A IR AT/ 1
7 = 7.4640.47
e 8.20740.47
JiG ™ 7.9740.42
Z = 7.6820.51
WELIY B Y 7.7040.47
JE 7.9540.47
3w i

DRT-PCR J&—Fh AR S> 743 T H R BE B 5
S UERG A R R . Tajima 25 1 ORI
Real-time PCR 50158 T H MR AZfL X 13 FhyE B
2 TR A S Y R L O 6 /] B R DL K R] — B W 7E H
MLEG R 3 F1 28 d 1Y I 3R TR bR 09 28 AR A B #E AT T
AR, BE AT TR S RT-PCR BT H:
fthgf B W AE W E SR . Ouwerkerk 455 % 2598
BN AL A BE Mphaera elsdenii Y4 W%
AT TE RN Z R A BT 4R 2 h 4H T
Bk F] 313X 10° A1 311 X 10° mL ', 50 h JF ik
217X10° F1 714 X 10° mL ', Klieve =12 1] FH [7)
FER) I WF 98 T Megasphaera elsdenii YE34 Fl
Buty rivibrio fibrisolvens YEA44 {£ 4= 958 B vh 1Y) 2
SEAE L & BU Streptococcus bovis 4 B B — B AR FF
fE 72 (10" mL~ ") (7K P M. elsdenii YE34 7¢ fi M
TR H R 2 AR I 2 L (B A 4 A S 0 B AR R
Ko ) 240 %k 10° mL- ', )f HAe 3 4 d 5 Bt
T 100 %5 B. fibrisol vens T T & H A 40 5§ H3A

10° mL ", 25 6 0 R R HORR I R T B O 7E
i HOMAYEE 8 KA B% W . X LELHF5E A M.
elsdenii 13 A R 7E 9 8 9 g 57 $2 4L T — @ AR A .
Sylvester 55" I ¥ K Al RT-PCR AR &M T 4
TEARIME 2 Ff NDF 8 H AR B 5 i f -+ — 48 i 2 B8
EA S SN NSt /b~ () W N YN G ek 7 s - = Sl vl
ok . 7EX SERT5E 9O E 7t PCR % QIE B & —
ol A O A A0 B Bl AR W S R T 1

2) WE VE K IR R TR — 2R R AR 22 TR Y]
PETE 2 H T R0 2 P SR A T M R R R
— I HLEA AR i 60 5 by i 6 e DRk 2 L E
oy S5k O A AT AR L R SRR R
WA KA. P54 ECIRE T . B ik
REATG s SR B F 0/, TROK S 3 KL 9 B 9 A ) I 3 R
JEE B, 5 BOE R W B R AR s BE AR ACI R L R PR
TG » 2 S BRIR I I WS 2. 2 S B E B
pH FEA% . LUHT A9 B 58 3R B 7 W5 4 e AR ™ 5 4F
BT 8 2 L 28 77 7 A o #4807 S i U HR B
O T HON VO 1 PRI B 228 A X X 5 2 90 18 U )
BRI R 18 %5 /. Tajima S5 HRIE T #0380 5
SRR AR G/ A N R W W DR SR
e JC W B AR HES 2 FIEE 3 MRS 45 e
A A A B AR . AEARWT ST 5 A8 28 g 4R
N - W8 VE R AT B A A e A 2 TR R A )
it By 2E 5, — O T AT RE S T AR YR g A B
F8 Ak AR BIT A ) B 358 S — A 4 DR BR S5 0 R S
TR Wy Y S e A5 T AR L 5 — O AT RE S A A
Z N0 28 5 BORA O (B AR BUE B AT DUA ) A IR
TR R AR T T A AR TR R A
Rl 2 e AR T e AR 10 A . SR R O
SERANER Z WA FL S ) 25 X6 R0 80 T A2 0 T b 40
N S E STl R I ey e
DL WM W7 75 BN AR R R W A 08 T R D
B M AR . L5 0 TR 8 AT 10 2 R E R Y
O3 AR FIAT G 75 R 8 T 58 AT IR S

TR

7152 0% PR TS 0 1 b o
A AR 7 A ) 7 O AR R
B 5



106

hOE &K ¥ R

2011 4F 55 16 %

(1]

2]

(3]

[4]

(5]

(6]

(7]

(8]

2 £ X W

Krause D O, Russell J] B. How many ruminal bacteria are
there? [J]. Journal of Dairy Science,1996,79(8):1467-1475
o Al DR R AN R D R R AR AR ) A R 1 R X T
Wk B HEAELT L o B RO R %544, 2003, 8(5) £ 98-104
Stackebrandt E, Hippe H. Transfer of Bacteroides
amylophilus to a new genus Ruminobacter gen. nov. , nom.
rev. as Ruminobacter amylophilus comb nov|[]]. Systematic
and Applied Microbiology,1986,8(3) :204-207

TR DB SR TR DI AN S AT T T S B
2 i 3 T 4 o3 e v A R e T ] b A R 22 4R 2009, 14
(1):111-116

XUTF I, B T Ima 5. XA AR RR 2 04 9 o
P LR LT ], o B ROl R 2 2 4. 2009, 14(1) : 13-18
Tajima K, Nonaka I. Higuchi K, et al. Influence of high
temperature and humidity on rumen bacterial diversity in
Holstein heifers[]]. Anaerobe,2007,13(2) :57-64

Benchaar C,Petit H V,Berthiaume R, et al. Effects of essential
oils on digestion, ruminal fermentation, rumen microbial
populations, milk production, and milk composition in dairy
cows fed alfalfa silage or corn silage [ J]. Journal of Dairy
Science,2007,90(2) :886-897

Newbold C J, McIntosh F M, Williams P, et al. Effects of a
specific  blend of essential oil compounds on rumen
fermentation[ ] ]. Animal Feed Science and Technology, 2004,

114(1/2/3/4):105-112

L9l

[10]

[11]

[12]

[13]

[14]

[15]

A EUE . A S e i PCR X R H a4t o
J7 i sz S R LT ). o E A B2, 2006, 39(01) : 161-169
Tajima K, Aminov R I, Nagamine T, et al. Diet-dependent
shifts in the bacterial population of the rumen revealed with
Real-time PCR[J]. Applied and Environmental Microbiology,
2001,67(6):2766-2774

Ouwerkerk D, Klieve A V., Forster R J. Enumeration of
Megasphaera elsdenii in rumen contents by real-time
Taqnuclease assay[J]. Journal of Applied Microbiology, 2002,
92:753-758

Klieve A V, Hennessy D, Ouwerkerk D, et al. Establishing
populations of Megasphaera elsdenii YE 34 and Butyrivibrio
fibrisolvens YE 44 in the rumen of cattle fed high grain diets
fed high grain diets[J]. Journal of Applied Microbiology,2003,
95:621-630

Sylvester ] T, Karnati S K R, Yu Z, et al. Development of an
assay to quantify rumen ciliate protozoal biomass in cows using
real-time PCR[]]. Journal of Nutrition,2004,134(12):3378-
3384

EBEERT W% R SEm E i PCR BT FEA [ 4 (1R
k% g VAR AT A K S B R L)L S IR
2010,22(2) :327-334

Kadzere C T,Murphy M R, Silanikove N, et al. Heat stress in
lactating dairy cows:a review[ ] ]. Livestock Production Science
2002,77(1):59-91

(A% 4. % %)



