Advances in Microbiology =9I, 2015, 4, 11-19 Hans XM
Published Online March 2015 in Hans. http://www.hanspub.org/journal/amb
http://dx.doi.org/10.12677/amb.2015.41003

Diversity of Pathogenic Microbimes
Associated with Bovine Mastitis across
Different Regions of China

Xininigen Tang!2, Jingli Yu34.5:6%, Ji Zhao356

1College of Veterinary Medicine, Inner Mongolia Agricultural University, Hohhot Inner Mongolia

2Key Laboratory of Clinical Diagnosis and Treatment Technology in Animal Disease, Ministry of Agriculture,
Hohhot Inner Mongolia

3College of Environment and Resources, Inner Mongolia University, Hohhot Inner Mongolia

4College of Life Sciences, Inner Mongolia University, Hohhot Inner Mongolia

’Inner Mongolia Key Laboratory of Environmental Pollution Control & Waste Resource Reuse, Hohhot
Inner Mongolia

®Sino-US Center for Conservation, Energy Science in Inner Mongolia, Hohhot Inner Mongolia

Email: xnng@163.com, “hot-yjl@163.com

Received: Feb. 24”’, 2015; accepted: Mar. 7”', 2015; published: Mar. 10th, 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

|

Abstract

It is a prerequisite for clarifying etiological factors and preventing and controlling bovine mastitis
effectively to explore diversity of pathogenic microbiomes in mastitis-affected cow milk from dif-
ferent regions. The number of populations/taxonomic groups and diversity of the pathogenic mi-
crobimes, gained by traditional culture and conventional identification methods, were statistically
analyzed using Excel software. The results showed that S-values for populations/taxonomic
groups of the pathogenic microbimes from Beijing, Shenyang, Shihezi, Weinan, Xuzhou, Shanghai
were 9, 4, 12, 5, 7, 14, respectively. Among total 21 populations/taxonomic groups, 3 ones shared
by six regions, 10 ones shared by two-five regions. The rest 8 populations/taxonomic groups were
endemism. 1, 3, 1, 3 ones was/were unique to Beijing, Shihezi, Xuzhou, Shanghai, respectively. The
diversity of pathogenic microbiomes from different regions differed greatly, associated with the
number of populations/groups (i.e. S-values). With the increase of S-values for populations/
taxonomic groups, Shannon-Wiener richness index (0.29 - 0.75) and Simpson dominance index
(0.65 - 0.91) showed the reverse and same trend, respectively, while Pielou evenness index (1.10 -
1.50) had no significant regularity. The regional differences in diversity of pathogenic microbimes
of bovine mastitis were caused by many possible factors. It is suggested that the influence of cli-
mate and seasonal variations, herd and individual differences, different management regimes (e.g.
housing and hygienic measures) on the diversity of pathogenic microbimes should be in-depth
study at the unified research scale in future.
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PRI 5 b X 5905075 S B AV 22 MR MRS E R AR RO 8 R AN BB 1 54 L 5 R I AT #R 24 - ) F Excel
Gt TR SRR E L 2R P R R R R R R . SR ER: JbR. . AR
F. EE. BN, EEREREEE B/ RBRSE N, 4. 12, 5. 7. 14. EiF21NFEE/KEEF, 3
ARAHXFEE, 10N ZBHAMMXIERE, SMNAEMIXME . sMERFILRE . ARTF. BH.
EEAHEL 3. 1, 30 ARAMXKEEEHESHEREERK, SMHE/RBEESEFX.
Shannon-Wiener¥: & &1 %1(0.29~0.75)#Simpsontf £ 5 51 (0.65~0.91) i & S A 23 B H ) A0
RS, Pieloudy s EHE(1.10~1.50)FESER N TH M. FRMXPIF-IE KRR EH
HEHUYHNERTRESEN. BUEAE—HARE, REENTEIERPEEFESEENERE
R(RMEEEY. a5 BEFMEIDARERK).
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#7325 5L5% % (bovine mastitis) = EREMAT AR E 4k, H AT A AL 2,31 kW41, MERTLR K
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Figure 1. The incidence of cow mastitis associated with etio-
logical factors
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2. 5 HZE
2.1, RUEIRE S EMAR X R RE R RR

WE YR AR Z RN DM M SR ZRIENES KRR DRSS Z R BT RED
HH PR HARE IR, AR YR TE (Microbime) I 3 22 WL A 75 2 Hh R B (Population) G FUER LA, T2 1]
(Phylum). #4%(Class). H(Order). F}(Family). J&(Genus). Ff(Species)&srJ5 R AN FZRHEE(Group) A At
RS ANA G o AT IR 43U 55 205 V& FEA Tl & K- B 2R 4L & B A
At o R 28 ) ) B TR A A LA o B 4R AN IR X PR 03 24 3L 5 908 SR BRI A it e R (2 1), 3K S Ji R 4T
I AL G 73 B BG TR R T4 5 S A B A 558 T 3R A5

22. MEENSBEEFRERLEETE

221 REBENSBIEFRESEERE

B RENAME RS, /it T8 M E R 5R. A EmE. SFss. SS Bils
FREYLB IR SR FRIE[1] [3)-[7], briclf /e B 37 CIIRARE IR 24~48 h, WL JF 0 1) A= KA 00 A LT 74
FRIE . BRECRRITEAS M BEE AT AR 85, IRA G tBikt . ARAB A SR e, W20 ) e SR 1l
2] [3]-[7]-

222 REENEBELVEE

¥ BIRWID % BRI . BEER A SR A S B RIEAT MR . o RAGERE . SRRk HERRER
B2, O/F % iRue (i & BR 1) [1] [3]-[7]: Wi eii A Akss, HEm . (AR, M54 &AL,
EHAF. BIER. DRREEMA R . CAMP RIS (BERKE) [1] [31[7]; REM LS S ARG . HE
FOR BRI « FOMKER B ARG W R iR 58 (B AT 1) [1] [31-[7]1. MRABRI LS B R B R ©
. &HEOIR AT, DB 5 BRI H 75 R A B i 60 5 1 0 4 B8 45 22 & 3 €0 1 A BR
[6]. @ BIRTEATARERRARE, R ABERIG B M 40 4 2 N EEER A B, 5415 CAMP 3R FH 1%,
AR ARG TR D R A A TEFLBEBR T 4 40 CAMP REGBIE, /K ARG 17 0 o SR Ak Ayt 51,
BERRDH: 740 CAMP ARG FAYE, KRG A ) JR R U 2L 5 3E BRI [6]. ® G-AF B AR AL BAR 38
P, FZREYIEGE R BN T, PR B AGERE R B SR E R, =R
BRI REES, AOMRIREE, V-P AR [ 1 20 B B % 5 KR [6]

2.3. GV ITER S HIERR

FH Excel2007 B A5 4 B 1 Ao 8 50 WA 8 10 S TR R R 2B REREAT G U 0 iT . THSEA TR X 40
253U 0 S A R AL B AR 2 BE (R ) s I REATHE AR BB 2] o 1523t X5 i o A v 2 A
¥, #5775 (1) Shannon-Wiener & 54 H' =-> R In P, , (2) Simpson L34 45 D =1-3(R)",
(3) Pielou #15J R % Ip = —(D. R InR)/In'S 3rlv: S—PToE i J5t 13 A& BT 45 0 S DA P AR R B H . N— BT
FEI S R RS A R SRR b MR AN NPT e v BRI ERE T MK R =N /N .

3. B{R5WL
3.1. RETFEMXAFLE R R R 2K RH A

ety JEBH AT R RN R X 0 B R A 35 A 0 SR B VR R R 2R (S
H)/3 58 9+ 4. 12, 5. 7 144, it 20 ANFFREERE( 3). Hr, 6 MBXILEMEA 3 /4N(X 4),
J& TR 3= BE 3 e AR A R BE, 45 5.8%~37.5% 1) 4 #5 778 4 BK 14 (Staphylococcus aureus). 12.2%~19.1%
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Table 1. The basic information about pathogenic microbiome of mastitis-affected cow milk

%=L M ABRINERREEARER

WX A WEY (178 FRPERL MG HERK MRS B il
E S Vak QU VSN AEAR R ERSE He #H FoA g Ay
1 Jent 74 1560 3k Fatk 343 iy = 87 tk 8 Ml 14 2012 [3]
2 JLFH 61~ X*3k 7S 289 iy = 354 B 3 AR 14 2014 [5]
s mE 24 12k B s 2 6otk 9 +3E 04 2014[1]
4 HM X* X*3k I R BB 39 4 = 48 Bk 5 AN 04 2013 [6]
5 ARMI 30 /7 3203k ImpRELRAME 78 1 =3 74 # 6F +1)8 04 2014 [4]
6 g X*A X*3 58 75 fy = 97 # 9f +3J8 24 2013 [7]
X*: SCRRHARTE (5 B X*: the data information is not mentioned in the literature.
1007 HAbOthers
90+ %1% Mould spp.
< R} I# Saccharomycetes spp.
< #F¥ 78 5 14 Odd-shaped mutans
% 801 X ER EMicrococcus (etragenus
S T#iShewanella oneidensis
E 701 Vb1 11K #Salmonella spp.
B ® T 1 F A K lebsiella spp.
e 601 = A5 JE AT HiProteusbacillus vulgaris
i = ERAT 1A Corynebacterium bovis
i g 501 = 3EHFF #iBacillus spp.
§ 8 = f % I Bacillus subtilis
g 407 = KJi#F WiEscherichia coli
~ £ = /|BE IR # Streptococeus bovis
€5 304 = JHEER R Streptococcus faecalis
£ = FLB5BERRE Streptococcus uberis
< 204 = {5771 B ER 1 Streptococcus dysgalactiae
_r;:‘: = JEFL BRI Streptococcus agalactiac
= 10 = % 137 7 %7 3K 14 Staphylococcus epidermidis
™ J55 4 % % 5K 1 Staphylococcus saprophyticus
0 = 43 58] 47 Bk I Staphylococcus aureus
N *m&) . ;&‘i} . é\é‘ > ‘(S‘
& &S SIE &
&

Figure 3. The compositions of pathogenic microbimes isolated from mastitis-affected cow milk in different regions of China
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Figure 4. The compositions of pathogenic microbimes isolated from mastitis-affected cow milk in different regions of China
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JeFL B BR A (Streptococcus agalactiae) fll 4.2%~29.2% K i #T 1% (Escherichia coli). &t 8 NFHEESERE N HEA
XA, HAdbns A ML Bl 1. 30 1. 3AVFREEREE(E 4), AEXTFEEEL. H
o, JERUER A 1.1%01) 245 Bk 14 (Streptococcus faecalis), 477 7454 16% 4 Hi AT 1 (Bacillus subtilis). 2.9%
(1)) 75 1 (Shewanella oneidensis)F 4.3%[1] PYIXEK [ (Micrococcus tetragenus), TRMIFFA 2.2% V0 1] KB
(Salmonella spp.), ¥ 4.1%0) 455K B (Streptococcus bovis). 3.1% 2 #R 4R AT i (Corynebacterium
bovis)F1 4.1%[1 48 #F B (Proteusbacillus vulgaris). 54 10 MNFEEZEEE A 2~5 NMHIX LR, ZEFATE
(2.9%~3.1%) 72 5 11 FK 14 (2.9%~8.2%) R BF 1 (2.1%~2.9%) AH X 5 WL A48 2 MU X BT 36 s A 4 5K i s Al
BEBRE &8 b M AN = E (] 3) . EAF LA, TRBHIRIER “ ol R SR R Rk . it 28 5o
TAAGE . AIREEER TS 16 S0 IR B [BIZE N TR G B8, PR BT 38— T S 2800 SR B (R AE G =R 52, 4
N H A B B (Others) .

FRUE SCHRIIE B9 A= 3L 05 9699 JR B8 22 15 150 AFP[1] [3] [4], (EAHFTE T /S AN Hb X W51 15 2 L 5
RIRVEBIL 20 ANFPRERRE( 3), BFEIIE] “Fh” AR EEBRE . BERRE AR AT R AL 15 SRR
BIRG R “J8” 4 102U i (Bacillus spp.)~ o 5 1A FR4H 1 (Klebsiella spp.) #0171 EGE (Salmonella spp.)3 4
21T JR A1 £F 1 (Saccharomycetes spp.)1 MR &L 4 N JERE: SCERIRIE R 1 ANE B SR 1 A HAd it
VIR IR ARy R A FR, BRICTEAU ], NS R TR L —NMERE AN B SEE R A e
R A A B[] [3] [7]0 9 Jot v o i 44 PR ) 23 A K8 DR R Rl 17 5% 9 Jir BT 0k 2 AR ME IR, ERLIG B A )
53998 I B A A R SR BRI A 2 R R AT 251

51 R[] b X 5 Ji B b B 2SR AN R ) B R T e & 2 7 THT ). Deb S5 [101% K& BRL 73 b 48 H AN R
iy DX TA) 9 24= 320 3 9 00 o T A Re 2R 22 S R DI R) U 22 e O oK T M A [ 1] DA 58 8 AR 55 1T 1)
My Fp A PR NI FO R, R 2 A P A I G T Bk A A 222 0 LW R A [ T 4 BR R )
MUER B S s T far 3 A=, far 3 4 OB S AE 2 S8 5 B FL D5 4%, X Ut A5 2 b 22 S s IR 8 o R 1
BOA RO S AR [ 12 AR SN WA 355 2 A2 B SR B AE AR W B A A, R b R T
HEES T, TZE(P<0.001), 7R EAE LB RN G T B4 B 07 BRI AN BIZLIR R EH N,
ESE 198 5L TR LE FUIRAS [R5 AL 18] (R 8% A1 I G0 s XISt~ S5 [ L3 5 I TG LB 3R 11 5 <0 B0 €00 7 2 TR T S5 4%
PRI S T UDE I B I R AL F, MR R IR . FLS BEERA . SRIRAT I . RIAT B 5 AL BEER A
SEIEEVE SR T W) EEE I AR Yok IS LR, UESE T BRSSP AL
PRI MR IGR o DRIG, 5 I B AE LA AS [R50 (8] R AR 1k P B 358 18] (19 8% A6 3 G it 05 2F 3L 55 6 1)

Y45 W J0 B R BORHIE S A= 5L 55 98 98 J5L TR MORE 2R 1 22 S A R SR AL B UTAHOC , (FL 48 B R A RS [
TR B 7% T G 00035 i 7 A DA S PRDARL SIS B St 24 36 B R 25 4 s el PR (R UEHR AR 2 . i1, Shanks S [14]HfF ¢
I S A 20 T A VR 2E R PRI A R P N 35 R G, Kiim S5 [ LS FEIE S A [R] H R 52 1 7 2 35 {58 200 1 22 A
P, B, 40707 (Bacterial Translocation, BT) 13 Kl /K F-#4# (Horizontal Gene Transfer, HGT)HIA77E LA
T 8 PRk 0 A S TR AR 45 ) 1) DRI Dy g e A4 26 TR R AR A RN 90 A L o 280 Ji T A B 1 2R B S TR 1 1
T TE AR o

Zr PR, XM ZE R BRI Rh G RS IR RDRL R 2454 72 A e L B R RS M A
() 1 DX 47 2 7L 55 98 995 L R P B AR A, ART T i 7S L IX B AR B8 % 3 IR 350 it ol b e 2 B T s
{EAHERR R R ARG . F4h, FUAEYIRT S250 26 AR A AR BURR,  AHIF 78 Bt 7S b DX W5 25 2L )5 98 4
PSR S TR (R RAE AR . SR DT BE IR M4 B4 TE D7 VAT A X I [1] [3] [7], AT REXS AN [F] 1 X5 Ji B
FREFIEBFECE o . DRI, B FOI 2 ROBE RIS AR 23 A T BUEE AN G — I 1 m] R S it A [ 34 X 9 4 3 5

PR SRR SR R 22 5 I B L5 T
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3.2. BEITEIX Y42 B R BURE A SR HE

BH Pl 5 R 580, 0 AN [R) 1 X 75 4 2L 55 28 99 5L 11 22 #F 14 A5 [7] - Shannon-Wiener =& Ji 2 FE 1% 48 40 7E 0.29~
0.75 Z[f], Simpson It #4540 7E 0.65~0.91 Z 7], Pielou 5] FE 8 407E 1.10~1.50 Z [A]. Hr, FhBHHX
W35 20 JE R 1) °F B BEAR BRI S BE AR B iy, IR B EFR BRI AR S B X 9y A= 30 55 205 J 1
M35 FEFR AR 5] FEFR A AR, A PEFR R . BEVE 2 REVEAR TR R Z 061, AW 78 R AN [A] 1
X A= 355 2 A0 590 JER B b A R A 0 S B AR A 2R v A A B3R (REDX = B2 ) % 2 RE IR 4R B 2450 .
TEBHHL DX W52 255 2800 S B B VA BUOR R 3 ANFRBERD 1 MR A ) et s i, (HIR-A B 1) RAAE
X Bk 52.7%, [RULX Z AR S oTik i K. B R HIX 5 N5 I TR P A A 4 B £ 4 BR R
(Staphylococcus aureus)fHxJ £ 1 37.5%- K7 AT B (Escherichia coli)fHX%f=FFE 15 29.2%, PAFMHIL 55 1 X
ZREVEFR BTN O, RIS B HBIX. Shannon-Wiener =& FE3850R1 Pielou 5] BEFe B3 i s, BBl
BE7SHIX 5 A7,
3.2.1. Shannon-Wiener = E#& B HIMX 574 E

Shannon-Wiener =& £ F8#HF 7 L FH 0.75 > JE 0.55 > 4R > Jb50 0.37 > A1 0.35 > Fiff
0.29. A 5T K I Shannon-Wiener 3= FE 18 KL AL #a 35 18 If AR BF B SR BFHICR (S ME)AH B, BRI sl A
HH SEBRLH4< HES< MM 7< Jbu 9< AT 12< bifg 14, F5E BRI, KL, <4
i X W2 355 98 996 5 o P BSR4 H A2 3K 3l Shannon-Wiener =& B fa s IR HE R %= .

3.2.2. Simpson {3 B & H RO X 5 R 4FIE
Simpson .34 & Ha CHE 7 L BH 0.65 < 1HF 0.73 < &M< b 0.85 < A1 0.86 < L 0.91. A&
W TR I Simpson e 35 B2 Fi8 B A AR M O B RS S E AR B #AAEIR], 5 Shannon-Wiener =& FE
RECEEAR . BRI R CR SR GEMH 4 < R 5 < M 7< JEI 9< fAF 12< kil

AN FF LR T AR B TR A B ¥ 5] R H
¥ Shannon-Wiener Richness Index ~ BSimpson Dominance Index ¥ Pielou Evenness Index
1.60 1.50
1.40
1.20
72}
[
.2
5 'g 1.00
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7
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Figure 5. The diversity indices of pathogenic microbimes isolated from mastitis-affected cow milk in dif-
ferent regions of China
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14, DLFHEETRMOET; 4w R Ho R U5 B AR BRI . DRI, SN AN XA 2L 55 20 I b R
BRTEEL H [ 2 3K E) Simpson L35 FE BRI SCBE R 3K .

3.2.3. Pielou ¥5] EE 35 B0 X 43 7R $51E

Pielou 3347 BEFE¥CHE T 9Pk FH 1.50 > JEES 1.28 > AiF 1.25 > #4:0 1.24 > b5 1.17 > [ 1.10.
AR ILFEM Pielou 395) FEFa EUR IR R AR S 2%, AR B Bl R BE SR A 00, IR AR Bk
KRR T2 KA R RAR b, P s ER R a8D . FARTN I sl S (R A 0 3 22 oK 3
S R H I .

03 Do B E AR 58 A N AR T IR G FL 5 2 W A 35 4 R I B R SR IR, DRI GRS IR AR P AR ER I R E 0
R S e il A R N T (SN PN W B vipa: A K= b NS R 1 7 1 Il TIN5 S R N TR S
S X9 SR T 2 AR PR R, (RN HEBR AN [F) 2 5 540 i DX A0 S 2 71 AR At o9 DR A B 22 R R RS [ 1]
[16] [17]o 4t BAREE LA 7558 Hh Bl < S T AR 2% A1 55 W R 2 s g i B 0 22 A M ) J B2 R 3R (1] [3] [5] [6]
[17]-[20]-

Olde &[22 157 Fu75 5L 1 I 7L 7 B o B B K P 81 5 2 PO I DR 7L B 4% 4 Tl R A 3 T P 2 AP R
AR R 22 2 Rk . Justice-Allen 25 [2219\ Jyid B IR A B4 /R A2 2 AR b 3B L FRE K
i35 R W E I A . Gordon S5 [23AF 7 FIL B & P9 A0 IR SR A B it 22 S A0 IR R BB L s 6 K
%A IR . Abera S5 [24]F1 Lakew S5 [251IF SEIASE TAE 2641 o WA LY B B 3 24 {gk FRER 100 A2 15 0
WRAZ G355 2K 5, Roesler 55 [ 261K AN H B 72 7 2 520 95 4= 3155 9 093 i B 2 (R AR A 1) B 2[R 3R

4, 4Eig

EWIREE Z R AR TR IR AR, AT TR AN R X 95 30 55 298 i TR v 22 FEPE AR SR
O FARXT RO . A FHB IR G54 5055 SO R B 2 REE AR 2 57, FIRE S DX R 2 57
HIEAIE . BEE . BEAMAZE R A R R AR G, AT BE R U AR G I Bk
IMTIHEARFRA K. BWG—ITFOREHBR AR R T, 2 LR S Al 52 7L 57 9890 i T B
T2 RGN &

E&WE

SRR ] PO 55 2 0 W 24 L 55 A0 T 0 B S e SR AL I SR Bk, R L K B AR B A 00 H (No.
41361053). 52 H AR IE 410 H (No. 2011MS0603) A1 [E 2 B #F “973 i1%1” #i HIHF 52 15 H (No.
2009CB125909) ] % #F .
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