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ABSTRACT

The objective of this study was to investigate uterine microbiota in
postpartum dairy cows and barn environment by quantitative PCR
and to evaluate the correlation between the microbiota in the uterus
and barn environment. The study was carried out in 2 seasons of
the year: summer (June to August 2017) and winter (October 2017
to March 2018) on Holstein dairy cow farm, Okayama Livestock Re-
search Institute, Japan. A total of 116 samples, including 68 uterine
and fecal samples, were collected from 9 cows in summer and 8 cows
in winter, at 1 and 2 months after calving. Additionally, 48 samples
of barn environment including airborne dust, bedding, feed and water
samples were collected 6 times throughout each season. The quan-
tative PCR results showed significant differences (P < 0.05) in the
uterine and fecal microbiota of dairy cows at 1 and 2 months af-
ter calving. In summer, total bacteria at 2 months postpartum were
higher than those at 1 month after calving, while total bacteria were
the same in winter (P > 0.05). Bacteroidetes and Firmicutes in uterus
and feces between 1 and 2 months after calving were not significantly
different in both summer and winter (P > 0.05). The populations of
Bacteroidetes, Firmicutes, and total bacteria were found to be highest
in bedding compared to those in feed, airborne dust, and water from
the barn environment (P < 0.05). Bacteroidetes, Firmicutes and total
bacteria in uterus were closely related with those in bedding in sum-
mer; however, they had the negative correlation with the microbiota
of barn environment in winter, especially with fecal microbiota.
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V6i muc tiéu khao sat hé vi sinh vat ti cung bo stta sau sinh va moi
truong chudéng nudi bing ky thuat PCR dinh lugng va danh gia mbi
tuong quan gitta hé vi sinh vat t cung véi moi trudng chin nudi.
Nghién cttu dugc thyc hién tai tai 2 mua trong nadm 13 mua he ti
thang 6 dén thang 8 nim 2017 v mila dong tit thang 10 nam 2017
dén thang 3 nam 2018 tai Trang trai bo sita Holstein, Vién nghién
cttu chan nudi Okayama, Nhat Ban. Téng s6 116 mau, bao gom 68
méu dich t& cung vd miu phan dugc lay tit 9 con bo vio mia he va
8 con bo trong mua dong 6 2 giai doan 1 va 2 thang sau sinh. Va
48 mAu moi trudng chudng nudi gdom mau khong khi, nén chudng,
thiic #n va nudc thu thap tai 6 thoi diém xuyén suét trong moéi mila.
Két qua qPCR khao sat hé vi sinh vat ti cung vi phan clia bo sita
sau sinh § 1 vd 2 thang c6 sy khac biét ¢6 y nghia théng ke (P <
0,05), trong miia he nhan thay téng vi khuan & 2 thang sau sinh cao
hon giai doan 1 thang sau sinh, trong khi dé tong vi khuan nay I3
nhu nhau trong mua doéng (P > 0,05). Bacteroidetes va Firmicutes
trong t1 cung va phan khong c6 sy khac biét trén nhing con bo sau
sinh 1 va 2 thang trong c& 2 mua khdo sat (P > 0,05). Bacteroidetes,
Firmicutes va téng vi khuan c6 mat do cao nhét trong nén chudng so
véi thitc &n, khong khi va nude udng trong chudng nuodi (P < 0,05).
He vi sinh vat Bacteroidetes, Firmicutes va téng vi khudn trong ti
cung tuong quan gan véi hé vi sinh hién dién trong nén chuodng &
mila he, tuy nhién lai tuong quan xa va nghich véi hé vi sinh vat tir
cac ngudn trong mdi trudng chudng nudi & mia dong, dic biét 1a he

thuong.nguyenthi@hcmuaf.edu.yn Vi sinh vat trong phan.

1. Dat Van Dé

2015). Lép niém mac t& cung c6 thé phuc hoi
trong thang dau sau sinh, tuy nhién 16p noi mac

Hé vi sinh vat tit cung 4nh huéng dén sy viem
nhiém va khé niang sinh sin trén bo sita sau khi
sinh (Gilbert & ctv., 2005; Azawi, 2008; Ghanem
& ctv., 2015). Céac nghién citu da chi ra rang he
vi sinh vat tit cung c6 thé vay nhiém tit moi
truong chian nudi. Nguyén nhan do ¢d va than
tit cung duge phuc hoi sé co lai cham sau khi
sinh (Ghanem & ctv., 2015), dac biét trén nhing
bo bi viém tit cung thi tinh trang nay kéo dai
hon trén 2 théng sau sinh (Griffin & ctv., 1974;
Heppelmann & ctv., 2013; Heppelmann & ctv.,

tit cung khong thé hoi phuc hoan toan & 2 thang
sau sinh (Gautam & ctv., 2009). Chinh vi li do
dé, vi khuan tit méi trudng cé nguy co tan cong
va vay nhiém vao tit cung gy viém ti cung hoic
viém ndi mac t cung trén bo stta sau khi sinh
& giai doan 1 va 2 thang. Trong d6 bao gom céc
nguon vay nhiém tit phan (Sheldon & Dobson,
2004) hodc phan vay nhiém tryc tiép vao am
ho (Potter & ctv., 2010), hodc tit nén chuong,
nude, khong khi... Theo nghién citu cia San-
tos & Bicalho (2012) ghi nhan da cho thay he vi

Tap chi Nong nghiép va Phdt trién 22(2)

www.jad.hcmuaf.edu.vn



Trudng Dai hoc Nong Lam TP. H6 Chi Minh

sinh vat t& cung gom c6 Bacteroidetes, Fusobac-
teria, Firmicutes, Proteobacteria, va Tenericutes.
Trong d6, Fusobacteria va Bacteroidetes chiém
da s6 trén bo bi viem t1t cung va duge xem 1a yéu
t6 nguy co tiem an doi véi benh nay trén bo sau
sinh (Bicalho & ctv., 2017). Hé vi sinh hién dién
trong t1 cung & giai doan 1 va 2 thang sau sinh
dong vai tro quan trong doi véi stic khoe tit cung.
Vi vay, muc tiéu nghién citu nay nham khio sat
hé vi sinh vat cta tit cung bo sau sinh cing nhu
sy hién dién ctia chiing trong moi trudng chudng
nuoi bang ky thuat PCR dinh lugng. Ngoai ra, thi
nghiém mong mudn tim ra méi tuong quan gitta
hé vi sinh vat t1it cung v6i moi trudong chudng nuoi.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Noi dung nghién ciu

Khao sat hé vi sinh vat ctia t1it cung bo stta sau
sinh v moi trudng chuong nuodi bang ky thuat
PCR dinh lugng, dong thoi tim ra méi tuong quan
gitta hé vi sinh vat clia t cung v6i moi trudng
chan nuoi.

2.2. Thai gian va dia diém nghién cidu

Khéo sat duge thuc hién tai 2 mua trong nam
13 mua he tit thang 6 dén thang 8 nam 2017 va
mila dong tit thang 10 nam 2017 dén thing 3 ndm
2018 tai Trang trai bo sita Holstein, Vién nghién
cttu chan nudi Okayama, Nhat Ban.

2.3. Phuong phap thuc hién

Phan b mau

Tong s6 116 mau, trong dé c6 68 mau dich
ti cung va phan dugce lay tit 9 bo sau sinh vao
mua he va 8 con bo sau sinh trong mua dong
4 thoi diém 1 va 2 thang sau sinh. Cac bo dé
binh thuong, khong s6t nhau. Mau dich tit cung
dugce thu thap bang dung cu cytobrush (Fujihira
Industry Co., Tokyo, Nhat Ban) va tuan theo qui
trinh lay mau cta Nguyen & ctv. (2019a). Mau
phan dudc lay tryc tiép ti tryc trang bo, lay cung
ngay va trén cling bo 1ay mau dich tit cung. Ngoai
ra, 48 mau moi trudng tai chudng nudi gom mau
khong khi, nén chudng, thiic &n vd nuéc cling
duge thu thap ¢ 2 mua, mdi loai mau duge lay
6 lan xuyén sudt trong moéi mia. Mau khong khi
duge thu thap bang cach dat 3 dia petri & 3 vi tri
trong chuong, cach nén chuong 1 m trong vong 5
phit, sau d6 sit dung 1 mL nuéc mudi sinh 1y tiet
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trimng dé trang mdi dia petri va tron déu 3 dia lai,
lay 1 mL dung dich cho vao tube 1,5 mL. Mau
nén chuong ciing dude thu thap tai 3 vi tri trén
nén, noi cac bo di lai, nghi ngoi, tron mau 3 noi
va lay dai dien. Mau khong khi va nén chuong lay
tir 3 vi tri trong chuong duge xem 13 dai dién cho
hé vi sinh vat khong khi va nén chudng tai ciing
thoi diém ldy mau. MAu thic an va nuée udng
duoc lay tai mang an vd mang udng ciia chuong
ciing ngay lay mau. Tat cd mau dudc bdo quan
trong thiing d4 nhiét do 2 — 8°C van chuyén vé
phong thi nghiém va trit -20°C cho céc phan tich
ve sau. Qui trinh 14y mau trén bo tuan theo Qui
dinh ctia Hoi dong st dung va cham séc dong vat
Dai hoc Okayama, Nhat Ban.

Téng s6 mau dude trinh bay qua Bang 1.

Ly trich DNA

MAu dich tit cung (dau cytobrush) ngam trong
1 mL NaCl (0,85%) trong 30 phut. Ly tam 15.000
vong/2 phit, rita bang 500 pL dung dich (0,05 M
D-glucose, 0,025 M Tris-HCI [pH 8.0] va 0,01 M
EDTA [pH 8.0]), Iy tam 15.000 vong/2 phit, ké
tiép té bao vi khuan dugc phan giai béi 180uL
dung dich lysozyme (20 g/L lysozyme, 0,02 M
Tris-HCI [pH 8.0], 0,002 M sodium EDTA [pH
8.0],1,2 g/L Triton X-100) @i 37°C /60 phat. DNA
vi khuan dugc tinh sach bang kit thuong mai
DNeasy blood & tissue kit (Qiagen, Germantown,
MD, USA). Lay 250 uL. mau khong khi dugc c¢6
dinh trong nudc mudi sinh 1y, mau nuée va dung
dich x¥ Iy mau thitc &n va st dung qui trinh ly
trich DNA tuong ti mau dich tit cung. Mau phan
va mau chudng nuoéi sit dung qui trinh ly trich
va tinh sach DNA bang Kit mini Dneasy stool
kit (Qiagen, Germantown, MD, USA) (Nguyen
& ctv., 2019a; Nguyen & ctv., 2019b).

PCR dinh lugng (Quantitative PCR —
qPCR)

2 uL. DNA mbi loai mau trong 20 uL. hén hgp
bao gom 0,2 mM deoxynucleotide triphosphates
(dNTPs), 1,2 U polymerase, 1 pM doan moi, 2
mM MgCl,, 4% dimethyl sulfoxide, 5% glycerol
trong 10 mM TE pH 8.0 (Tris-HC1 1 M & 0,5
M EDTA). Qui trinh qPCR v6i mot chu ky 5
phat 95°C, tiép theo 14 34 chu ky & 15 giay
95°C, 20 giay 60°C, va 30 giay 72°C va thoi ky
kéo dai cudi cung véi 30 giay 80°C. Thuc hién
qPCR téng vi khuan véi mau chuan E. coli va
doan moi 1a 357 forward, 517 reverse. Thuc hién
qPCR Bacteroides v6i mau chuan Bacteroides
fragilis va doan moi 1a Bacteroides 934 forward,
1060 reverse. Thuyc hién qPCR Firmicutes véi

méau chuan Clostridium coccoides va doan moi 1a
Firmicutes 934 forward, 1060 reverse. Doan moi
thiét ké trong qui trinh qPCR nay st dung Sybr
green (Nguyen & Nishino, 2021).

2.4. X1t ly sb liéu théng ké

D1t liu vi sinh vat tit két qua qPCR duge phan
tich phuong sai ANOVA one-way bang Minitab
version 16.2 dé danh gia anh huéng theo mia
va thoi diém ldy mau (1 vd 2 thang sau khi
sinh). Phuong phap PCoA (Principal Coordi-
nates Analysis) phan tich mbi tuong quan ctia
hé vi sinh vat chuong nuoi lén hé vi sinh vat ti
cung bo sau sinh bang phan mém R.

3. Két Qua va Thao Luan

3.1. Hé vi sinh vat cta t& cung bo sita va moi
trucong

Két qua qPCR ctia hé vi sinh vat Bacteroidetes,
Firmicutes va tong s6 vi khuan trong mau dich
tit cung trén bo sita tai thoi diém 1 va 2 thang sau
khi sinh, khado sat theo mua duge trinh bay qua
Hinh 1. Két qua cho thay tong vi khuan & 1 va 2
thang sau sinh c6 sy khac biét c6 ¥ nghia théng
ké trong mua he (P < 0,05), trong khi dé tong
vi khuan nhu nhau trong miia dong (P > 0,05).
Téng vi khuan c6 khuynh huéng tang lén tai thoi
diém sau sinh 2 thang so véi 1 thang trong mia
hé. Theo Polsky & ctv. (2017), nhigt do va am
do cao c6 thé 1a yéu t6 nguy co lien quan dén
tinh trang sic khée bo, trong dé stress nhiét lam
tang nguy co sinh sdn bao gom ci viém ti cung
va viem noi mac tit cung sau sinh do vay nhiém
vi sinh (Rensis & ctv., 2015).

Bacteroidetes va Firmicutes déu hién dién
trong mau dich t& cung khong khéac biét tai 2 thoi
diém khao sit sau sinh & ci 2 mua (P > 0,05).
Bacteroidetes 1a mot trong hai nhom vi khuan
chiém da s6 trén nhitng bo bi viém t cung sau
sinh v& dugc xem 13 yéu t6 nguy cd tiém an gop
phan gay bénh viem t cung sau sinh (Bicalho &
ctv., 2017). Santos & Bicalho (2012) va Knudsen
& ctv. (2016) cang da ghi nhan Bacteroidetes va
Firmicutes 1a 2 trong s6 cac nhém vi khuan gay
bénh lién quan dén viém tt cung va viém noi mac
tr cung. Tuy nhién, khao sat ctia Nguyen & ctv.
(2019a) da cho thay vi sinh vat tit cung 6 nhing
bo binh thuong sau sinh ¢6 3 nhém vi khuan Fir-
micutes, Proteobacteria va Bacteroidetes chiém
hon 90% quan thé vi sinh vat trong ti cung.
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Hinh 1. Bacteroidetes, Firmicutes va tong so vi
khuan trong dich ti cung bo sita sau sinh 1 va 2
thang theo mua (NS: P > 0,05; *: P < 0,05).

Bacteroidetes, Firmicutes v tong vi khuan
trong mau phan bo sita sau sinh 1 va 2 thang
theo mua dugc trinh bay qua Hinh 2. Két qui
cling da cho thay khong c6 sy khac biét vé Bac-
teroidetes, Firmicutes trong phan bo tai 1 va 2
thang sau sinh. Tuy nhién, téng vi khuan cao hon
tai thoi diém 2 thang sau sinh so véi 1 thang sau
sinh trong mua he (P < 0,05), trong khi mua
dong khong c6é su khac biét tai 2 thoi diém nay.
Khdéo sat ctia Sheldon & Dobson (2004) va Pot-
ter & ctv. (2010) da cho thay rang cdc nguon vay
nhiém tir phan, sau d6 phan vay nhiém truyc tiép
vao am ho hodc tit nén chuodng, nude, khong khi
la cac yéu t6 nguy co gay viem ti cung trén bo
sau sinh.

Miu phan — Mua Heé
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Hinh 2. Bacteroidetes, Firmicutes vi tong sb vi
khuan trong phan bo sau sinh 1 va 2 thang theo
mua (NS: P > 0,05; ***: P < 0,05).

Bacteroidetes, Firmicutes va tong vi khuan
trong chuong nuoi gom khong khi, nén, thic &n

va nuée duge trinh bay trong Hinh 3 & 4. Hinh
3 cho thay Bacteroidetes, Firmicutes va tdng vi
khuan déu thap trong mau khong khi va mau
nuée va mat do cho thay khong c6 su khac biét
¢ 2 loai mau nay (P > 0,05). Tréi lai, trong mau
nén chuong va thic dn thi mat do nhém Bac-
teroidetes, Firmicules va tong vi khuan cao hon
khi so sanh v6i mat do trong mau khong khi va
mau nudc (P < 0,05). Nhin chung, hé vi sinh
vat Bacteroidetes, Firmicutes va tong sé vi khuan
trong mau nén chuong c6 mat do cao nhat va
khac biét c6 y nghia théng ké v6i hé vi sinh trong
mau thitc an, khong khi va nuée (P < 0,05). Tuy
nhién, Bacteroidetes, Firmicutes va tong sb vi
khuan trong mau khong khi, nén chudng, thiic
an va nudc phan tich theo mua khong thay cé sy
khac biet (P > 0,05) (Hinh 4). Két qua nay cho
thay mat do hé vi sinh mai trudng chudng nudi
on dinh theo diéu kién mai truong vé khi hau va
thoi tiét.

3.2. Mbi twong quan gita vi sinh vat ti¥ cung
v6éi méi trudng chudng nudi

Phuong phap PCoA (Principal Coordinates
Analysis) phan tich ddnh gid moi tuong quan clia
vi sinh vat chuong nuoi lén vi sinh vat tit cung bo
sau sinh dugc trinh bay qua Hinh 5. Két qua cho
thay vi sinh vat Bacteroidetes, Firmicutes va tong
vi khuan trong chudng nudéi tit khong khi, nén
chudng, thic &n va nudc khong tuong quan gan
véi vi sinh vat t1 cung trén bo sau sinh & cd mua
he va mia dong. O mua he hé vi sinh nén chudng
va thic an c6 tuong quan gan vdi hé vi sinh ti
cung; trong lic dé hé vi sinh vat phén, khong
khi va nudc c6 tuong quan nghich véi hé vi sinh
t cung. O mua dong, hé vi sinh tt cung tuong
quan xa vdi hé vi sinh tit méi trudng; hau nhu
tuong quan nghich, dac biét 1a hé vi sinh phan.
Theo cac nghién citu cho thiy sy vay nhiém tit
phan va chuong nuoéi 1a yéu té nguy co gay viem
tt cung ciing nhu cdc bénh viem khuan dudng
sinh duc céi (Sheldon & Dobson, 2004; Potter &
ctv., 2010). Tuy nhién, theo Potter & ctv. (2010)
thi yéu t6 nguy co dan dén viém t cung lai la
nhitng tén thuong 16p niém mac hay noéi mac ti
cung trong quéa trinh bo sinh dé hon 1a viy nhiém
tu phan.

4. Két Luan

Khéo sat hé vi sinh vat trong mua he da cho
thay tong vi khuan tit cung, phan ciia bo sita

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 22(2)



40

Trudng Dai hoc Nong Lam TP. H5 Chi Minh

4PCR - Bacteriodetes

12

1
1

Logl0 qPCR

Khang khi Néu chuing Thire in

Min

Logll qPCR

qPCR - Firmicutes qPCR - Total Bacteria

. - ==
= - o -
— ® e
= ==
ol
o o=
T =
S
2 < 3
a
i o - - -
a
v 4 =3 =
== |
T | T T T T
Khéng khi Nénchuing Thire dn N Khong khi Nen chuong Thocdn  Nuwdc

Miin

Hinh 3. Bacteroidetes, Firmicutes va téng s6 vi khuan (total bacteria) trong chuéng nudi. (abc thé
hién su khac biét gitta hé vi sinh vat ¢ cac nhom mau P < 0,05).

Logtd qPCR - Bacrerivdetes
Ko i
nién chmbog

Thire &n

1

B Mas He = Mas Daog

o R - T B ri
Logl0 qPCR - Firmicures Logl0 qPCR - Total Bacteria

.y . nece .
e | s [

]
&
&
B

=t

an wo 18

E
3

ad

= Min Hé  ® Alina Bang = Mia He = Mia Biing

Hinh 4. Bacteroidetes, Firmicutes va tong s6 vi khuan (total bacteria) trong chuéng nudi theo

mua.
B0 A0 .20 0 20 40 ) 80 30 20 =10 1] 10 20 30
; _ il _ ; : . . . : : .
g
e - 8
E - é -1 14
i1 i - 8
o T cung> Thie &n
< Nurdc Khéng khi . 8 J = 13
= 3 T e T o
- " q 2 . -
g S MW g - 4 n
= 1 o S =1 P - <
<8 % Az % 8 Y 2% B
= 1 / . }
3 1B N a8 | / 1 [T
= Thicin g5 5 2 "V Note &
8 | *  Khéng : - 8
= ¥ 2 wi Ay hi )
) ) s g Nén chuéng Pt
2| , Neacuéng (Trcmg 3 [3
q I I i i | | | | I ] I T T ]
003 002 001 000 001 002 003 004 0,04 0.02 0.00 002 004
Ais 1 Axs
MUA HE MUA BONG

Hinh 5. Mbi tuong quan ctia hé vi sinh vat chuong nudi lén vi sinh vat ti cung bo sau khi sinh.
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G 2 thang cao hon giai doan 1 thang sau khi
sinh, trong khi téng vi khuan nay 14 nhu nhau
6 mua dong. Bacteroidetes va Firmicutes G ti
cung va phan khong khac biét trén bo sau sinh 1
va 2 thang trong cd 2 mua. Bacteroidetes, Fir-
micutes va tong vi khuan cao nhit trong nén
chudng so v6i thiic an, khong khi va nudc udng.
Bacteroidetes, Firmicutes va tong vi khuan trong
ti cung tuong quan gan véi hé vi sinh hién dién
trong nén chudng ¢ mua he, nhung lai tuong quan
xa va nghich v6i hé vi sinh vat chuéng nudi & mia
dong, nhat la vi sinh vat trong phan.
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thite hieén va khong c6 bat ky mau thuin nao gitta
cac téac gia.
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