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Detection of major fibrolytic and non—fibrolytic bacteria across the gastrointestinal tract
(GIT) of dairy buffaloes (Bubalus bubalis) by PCR
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Detection of major fibrolytic and non—fibrolytic bacteria
across the gastrointestinal tract (GIT) of
dairy buffaloes (Bubalus bubalis) by PCR
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The microbiota in the gastrointestinal tract
(GIT) of ruminants is very important for their
health and productivity. The efficient digestion
and utilization of fibrous feed materials are
attributed to the stomach,

large intestine with the aid of the microorganisms

small intestine and

that thrive in this region. However, knowledge and
studies on fibrolytic and non—fibrolytic bacterial
the GIT limited,

researches only focus on the rumen or the hindgut.

community across is most
Therefore, this study was performed to evaluate the
ma jor fibrolytic and non—fibrolytic bacteria in the
GIT of buffalo by PCR amplification with species

specific primer sets for 16S rDNA fragments.

RS XU
Twenty grams of fresh luminal samples were
collected in all the segments from the GIT regions
of two dairy buffaloes. Three replicates in each
site and sample type were placed in centrifuge tubes
in liquid nitrogen prior to DNA
extraction. DNA of the
extracted using QIAamp DNA Stool Mini Kit (Qiagen).
Species—specific primer sets, previously reported
[1,2], were used to amplify the 16S rDNA of 7
fibrolytic and 4 non-fibrolytic bacteria. PCR was
performed using ExTaq kit (Takara) and the PCR

and frozen

Genomic samples were

products were detected with agarose gel
electrophoresis.
RRLBE
Prevotella ruminocola and Selenomonas

ruminantium were detected only in the stomach.

Whereas Butyrivibrio fibrosolvens, Fibrobacter

succinogenes, Prevotella bryantii, Ruminococcus

Science City of Mufioz, Nueva Eci ja,

12

3120, Philippines

albus, Anaerovibrio lypolitica and Streptococcus
bovis were located both in the stomach and large
intestine. And £ flavefaciens, Clostridium IV and
K. amylophilus were observed in the whole GIT.
Fibrolytic bacteria were mostly detected in the
stomach and large intestine and only few were
the

non—fibrolytic bacteria were mainly found in the

observed in small intestine. Whereas,

stomach and small intestine.

8 9

10 11 12 13

Figure 1.Qualitative PCR detection of Ruminococcus
flavefaciens (835 bp) from rumen fluid (1) rumen

digesta (2) rumen tissue (3) reticulum (4)
reticulum tissue (5) omasum (6) abomasum (7)
duodenum (8), jejunum (9) ileum (10) cecum (11)

colon (12) rectum (13).
(100 DNA bp ladder)

51 3CHER
Koike S and Y Kobayashi. 2001. Development and

use of competitive PCR assays for the rumen

M Molecular weight marker

1)

Fibrobacter
Ruminococcus albus

FEMS. Microbiol.

cellulolytic bacteria:

succinogenes, and
Ruminococcus flavefaciens.
Lett. 204: 361-366.
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M. Nakamura and Y. Benno. 2991. Diet-dependent

shifts in bacterial population of the rumen
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revealed with real-time PCR. Appl. Environ.
Microbiol. 67: 2766-2774.
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= =2 — R T EORBRIEE ARC F AT F =
2= NREL, FARTF = a—n rEERE
THZLENRBENTZ, EHIZ, Zokr b=rd LH
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GlP:ER N
1) Maekawa F, Toyoda Y, Torii N, Miwa I,
Thompson RC, Foster DL, Tsukahara S,

Tsukamura H, Maeda K. 2000. Localization of
glucokinase—like immunoreactivity in the rat
lower brain stem: for possible location of
glucose—sensing mechanisms.

Endocrinology 141, 375-384.
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1) Vitaterna MH, King DP, Chang AM, Kornhauser JV,
Lowrey PL, McDonald JD, Dove WF, Pinto LH,
Turek FW, Takahashi JS. 1994. Mutagenesis and
mapping of a mouse gene, Clock, essential for
circadian behavior. Science 264, 719-725.

2) Follett BK, Sharp PJ. 1969. Circadian
Rhythmicity in Phoroperiodically Induced
Gonadotropin Release and Gonadal Growth in the
Quail. Nature 223, 968-971.
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et al.

1)

2016.

of blastocyst rate and gene expression in co—

Moysés S. Miranda Increasing
culture of bovine embryos with adult adipose
cells. J

tissue—derived mesenchymal stem
Assist Reprod Genet 33, 1395-1403.
et al. 2015. Stem cell-derived

bioactive materials accelerate development

2)

Seung-Eun Lee
of porcine 1in vitro-fertilized embryos.
CELLULAR REPROGRAMMING Volume 17, Number 3.
HLATER, ST, ST, )N EA, BIEE T,
ALIAR, B BvE—BR, AR EE. 2016, RS FIEME
FIROZEDHE. FEEABE 5 W02018/038180A1.
(BK) BEREME~T"F RBFJEET. 1997,  (BK) HERE
PE~TF RHFSEAT [homepage on the internet].
[cited 4 2018]. Available
URL:http://www. func—p. co. jp/teisanso. pdf
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Boivin X, Le Neindre P, Garel JP, Chupin JM.
1994. of breed

management on cattle reactions during human

1)

Influence and rearing
handling. Applied Animal Behaviour Science
39(2), 115-122.

Lirzel S, Miinsch C, Windschnurer I, Futschik
A, Palme R, Waiblinger S. 2015. The influence

of gentle interactions on avoidance distance

2)

towards humans, weight gain and physiological

parameters in group—housed dairy calves.

Applied Animal Behaviour Science 172, 9-16.
3) Probst JK, Spengler Neff A, Leiber F, Kreuzer
M, Hillmann E. 2012. Gentle touching in early
life reduces avoidance distance and slaughter

stress in beef cattle. Applied Animal

Behaviour Science 139(1-2), 42-49.
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=, FIRABREAL TR, TOFRKE LT, %
BIEEIZ L DB T OIENET, @EBREERBEOZ A
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EREDTCET 2720, HIEFLVECV BRI ESNTR
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WELRBIHATC A b e — O B ThiL TV 523,
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WIS ORIES A 2 7 & BB ORIk ER L
E UERAIE G OFIME OV TRET L7z,

HEB I CFE

SER 1. PRSI L - R PE A E A TR R
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YETEIZR ORIV A Y A CFEREFED 10 IS EREA T
BREE (K1) 2970 YEINFEFAI (GnRH) #£5- 24, 27,
30, 33, 48 WEI#E OIIBIC OV THBRF BB 21TV,
PEOP 2T Lz, RISYFTRR DRV A X A TR EE
A 43 FHIZ % L C L GnRH 4% 5- 24 FE R % (24 B X n=23)
& 30 WML (30 MEfETIX, n=20) |2 A LHREZ1TV.
ZMER & L L 7=,
HER 2. HHEMESRAR LT LV ERAIREIC L A2 ER
A BB R oEt

YT ORIV R Z A CRERES (D% 60~90
A oOwmgLin BN 13 BEICx L, MR X 2 e
ANT#EYE (GnRH 25 24 WEf1%) #1T-72, RERX
E LT, ALK 4 BRRICFHME SR AR L A
ERE LK (5K, n=7) EELAEN-TZK G
FRIX, n=6) ZfT L. ZHELILELE,
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Bk 1

GnRH $#5- 24 WefH1 4 DOHEINIE 10% (1/10) | 27 K¢t
% 10% (1/10) , 30 WEf#% 70% (7/10) | 33 Witk
10% (1/10) T, 30 R OHEINN L0 5T,
NI ZA I 70k p% kR, 24 FFRIX
43.5% (10/23) . 30 BFRIIX 30.0% (6/20) T. 24 I
R X A3 VML) 2 R LTz

24

T418-0108 B L EHiGZE
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FRRetE R IR R LB VIS A 5 X 0 % ik 303
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~LTz,

Z

AR CH W2 ERE A TFEREETIE, GnRH #4530
B CHEIN T 240N % o T ZIRR O Tl
GnRH $¢ 5- 24 WER1% (BESFAN) OF2KEH ., 30 Fefi# (Hk
gi & FIRE) L0 mVMEm EoR Lz, — 07, BE IR TR
GnRH # 5 16~20 KEI 2 IR 21T D BA N LD,
PP ICEDZ A I T 2BMT 5 & ZHRERR
TRDZENFERENTNWDS, T, KREAICHE
BB 2 V5856 GnRH #2524 % OF (&
R OEELVES FIL Y R\ A 7)) 3
MTHDZERRBE N, T, WHLRBHORE
ICH RS LT A ARG L 2 A, %
R E < TR DB M AR ST,
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f \ T \ |
CDRn+EB PGF,  CDRKZ% GnRH Al
bR )
K1 ERATEREE
51 F SCEk
1) J.N.S.Sales et.ai.2011. Timing of insemination
and fertility in dairy and beef cattle

receiving timed artificial insemination using

sex—sorted sperm. Theriogenology 76, 427-435
2) Sangsritavong, S et.al.2002. High feed intake
increases liver blood flow and metabolism of
progesterone and estradioll7beta in dairy

cattle. Journal of Dairy Science 85, 2831-2842

WEZRRE « 7RV AR PELE O R BISTR FH BT
WEAGSE  FMEZ, Tel: 0544-52-0146
E-mail:hideyukil_uruma@pref. shizuoka. lg. jp



)
g
Bt

PEFHR, B 29 4, 2018.

YRk 3 OFE #1EFEAS
H Bf:Pk30FE6H6H (k) ~8A10H (&) (RXA—icks%EsH)
WO 1) REORERIZONT
BEHCESEHEESRFE LV HEORZKRIZOWTHALRH Y | FHEOM EAR I N,

YRk 3 OFE F2EFHEAES
A EF: PR3 04F10HA2A (K) ~10HA19AR (&) (RA—MTXk2%kH)
MO 1) REEEFREICONT
ISER o OREFRR LY SER L) L5 2 LMRESH, ARSI,

YRk 3 O E RiESEYSEBEMERERERS
B BF: k3 0#12H8H (£) 10:15~10:30
% P A BRTFESE 3R
ZNE AGEE L LB ENEE

B (GE%: 54) RIEHE « REFPFE - R - BB SOZ - TS
IR (E%k - 44) EHSF - TEE - msEE - REEA
Hb R (B4 340) P - RN - B OREE

—HER (% 34) XTFE— - JTBR B - ARJFZZ R

~E BEF2HIZLS) HS -
O 1) RESETSREEE (SR, AR, B oBHIZOVWT
WG EF RS REME & L TERERE (RS, HRIR), BEEpEga s Lt
IWEIRE B (R IREENIZERT, RIR) . KIWF2E8 G ERKY, BaR) 245
22 LT, FEEREEMEICOVTIEEMRL 74, IFER 1 04, FME1 04,
SEER1O0OA4ERME AL LT,
Wt 1) REEHEREREBEEREEESESWME
FESHE LV EEFEETEENHER L LT ETIA MBS EREIC OV THRERH -
7=
2) WERE, BRRE () 2250 T
EBHELY AFESE (RS, FHEHEY) | HERBEE (RKF, SFHEY) |
TEEaE (RRRY, WERY) ICREIREERZBET50MERNH o1, EFLR
BE®BHE1 140/ bbb o7,

Rk 3 OFE FI3EFBES
H Bf:Pk30412H8H () 10:30~11:00
% T A BERTFESE 3RE
OB 1) A3 OFE 1 BIRS OEEIZOWT
ERHZ RS X RS LV R 3 0EE 1 FRSOHBEIZOWTHIARD Y . FHRORS
RIAGR STz,
2) EEROu—F— 3 LD T
WG 3 1,/ 3 2T RIBSHY T Z L 2R L, TRSNE,
WOE 1) PR3 OEERBSEFSEICOVWT (FEERERES, F2MHHASR)
FEGHME L ) AR ILISEN o272 [N ER L] ERo-BWERNH T,
2) a3 1,/ 3 2HERIBSEFREFOZIBIZONT
EEmE LY AFRSE (RS, FHEHEY) | ARRBESE (R K, £3HEY) |
TERAE (HRRY, WMERY) TR FELEZR T 250WMERNH o1, EFLR
HRHEL 140N bH o7,
3) HARGEFSHEASWE
LRI VK3 OFERMBESR S VRY T ABEICHZ Y, AARZESLS L LW
DO IHEPIRE LI ERENH -7,

25



it

B

PEFHR, B 29 4, 2018.

Rk 3 O E %1 FERE
B BF: k3 0#12H8H (£) 11:00~11:30
B AT AWBEKFEEEEE 3 ERE
o 1) HEORRIZONT
BEHCESEHEBEME LV HEOZKRIZOWTHALRH Y | FHEOMEAR I N,
2) WRE 2 9 EPEHEEWL
BEHC RS X FERBE LV AHEEOFERE IOV THHALRD Y | FEok RARB S,
- BlEFFEES (FK29%ETH2THE~8HA18H, A — /L)
FRE, HEREOHEKRIE (FR29FTH29A ~8H31H)
FLEmERES (CERRIFIHG6H~9H22H, A—/L&#%
MR RS OWHESEE (FR29F9H 200 ~11H13H)
FomFrE RS (ERR29FEIA26H ~10A13H, A —/L23)
H3EFGRA S CER294E12A16H)
H1EfR e (CFAk294F12H 16H)
FRERERB IO EHE (FR29F12H16R)
WrgERs ey (CERK294FE12H 16H)
- BEREEE CRIBBETSWMIB28%) O¥IT (ER30E3HA31H)
3) K 2 9 FEIN SR F
BRI IS & SFEE L 0 ISR B IC OV TN H V. FHROR KR EINT-,
4) YRk 2 9FEESFEAERE
EROREICESE, FROBRAR I NI,
5) Wk 3 O4FEEFHEHME (R)
ERHC RS EEHSRE LV SEEOFHEHEIC OV TIREND V| HFHEOBRAR SN,
. %1 EEEES (CEARK30FE6 A6 H~8H 10 H, A —12)
B OHERBE CERk 3047 A 17 H~8 A 31 H)
FREOHEKRIE CERL304-7H 17T A~9 A 28 A)
FLERERES (FA304E10 A1 H~10 A 2 H, A—L5H)
WrgER RS OHBESEE (CFAL 30429 A 8 H~11 H 25 H)
FomFFEES CE 30410 A 2 H~10 H 19 B, A —/L2i)
BEGMERENFBEEE (L3049 H 14 H~10 A 31 H, EX|CCHE)
ZEMMEREREES (P304 12 A 8H)
%3 AR B (KA 30412 A 8 H)
B 1aks (CEk 30412 A 8 A)
VRV N (DIEAFVEN A AREETFSIME) CEAL304E 12 H 8 H)
Mgt e (FR304-12 A 8 H)
. FEBEEE CRIBSESEWE 29°58) OFIT (CERE314E3 )
6) T3 OFEERMESHETFETH (L)
BEHZHESERFHBELVASEEOTHE () IZOVWTORENH Y | FHmOMBEKRS
ni.
7) WAk 3 OFEEBERBEREZHORZMNDONT
JEHEBHELVSFEEOEFFEHREZEOZRICOVTRENRD V| FHEOFF
R mZE 28 ENER) 2»20EK Tt SR GREER) ZRT5 2 ENEREN
7=
8) WFEEFRUWHEE (k. FHEEA. B9 oOBEBHIZSWT
IR E L0 & BEMEREMGEESD DI SN EME ORI NH 0 . S EFS
TSR AZHEESRE (BRRP, ERIF) | BEFEL2ILUERSE (I RIREEFIIT. I
BIE) . KIWFEE GHBRFE, SR ICRE L, AR YW TEEmE 1
TH, IFBRIT 04, BME104, —EHEE1O0AZ®RMHL, RELL,
W]OE 1) ERR3 OEERBSEFSEIZONWT (FRERERES, F2MHHES
B L O AR IS EZN o722 (34 ER L] LhoT-BlRERH -T2, &
&0 B REFR R E A~ OB RIS EDOIFONTNH Y . £2F2EEOH Y hizizonT

26



it

B

PESERYR, 5529 %, 2018

b HERERI i & 1t 0 D BRI STz,

2) P31,/ 3 2 HEEREEPEFREF ORI OV T
EEmRE LY RBmal (RS, EEHY) | APERBEER (KRR, KFHEY) |
TEHRRE (BRRY, WEAY) CKEEREERRT O EOWMENH o, R
HREsE1 140/ bd o7,

3) AARBEFRHEREE
KR LT3 OFERMBEEFR L VAR Y LRBICHIZY . AARREES KLV ]
B&DITAEPRE LT EMEDNH T2

SRR 3 04EE WBSEFER VUV RT UL (i ABHEEAN B AEESES)
H BF:FERl30412H8H (1) 12:30~14:10
% T AR 3R E
FEFR
HEEAE I B K (ERRT ISHAMRTEHE)
A - B0 D O NERIGEBEYE ~ PR D BN D E X D~
LI
A AR FE KR BWERY BEAA YA = AR & — R
B4 =7 YRR AW USRS T D BEONE OS2 AR LT3 EA T =X A

R 3 0 E R ES
H BF:Fk30412A8H (1) 14:25~17:40
5 AT AWEKFEEE 3 iERE
HE 178
BME : 6 34
EHREREZEE
o FUIE FAE £8 (BaREERARERE  SFEIFTEE)
A BEMEESCOBFTRINCBIT @& o 7 BEB OGN E K O ARSI R IET
4
o A WE HE GHEBRFE KERAGEZIZER)
TRBEL : Kissl KOT v b ZREE~D Kiss g fn -8 A L ALH UL 2 D[EE

27



%29 &, 2018.

RBEEFE EH29FEEREE
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1. YRADER
(Bfz:FM)
EEIEE FHE REEE =R e
RE" 267,000 270,000 A3,000
HIRA(LEERLE) 0 0 0
BrEFF 10 0 10
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1) PEZ @2000x133 2 (REH 131 Z+EKXMN24E)+@1,000x1 & (REREH18)
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REE @2,000%130 R (RE 129 R +KM 144)+@1,000x 10 &K (ZEZEH108)
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(B M)
EhEEE FHE REER =R e
ENRIE 100,000 95,000 5000 | FhL 29 FERH(E 28 &)
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