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ABSTRACT

The purpose of this study was to determine the optimal digestible energy levels on pregnancy mares. Physical changes and fecal
microorganism in pregnant horse and changes in birth characteristics of neonatal foals were investigated. The experiment was
conducted by 18 mares (Jeju corssed bred, older than 36 months) into three treatment groups. The experimental diet consisted of 80%,
100%, 120% digestible energy levels based on NRC. The average daily intake was lower in the 120% (8.75+1.01) than the 100%
(9.34+0.92), 80% (9.14+0.88) and there was significant difference (p<0.05). The feed efficiency was lower in the 120% than 80%,
100% (p<0.05). Total cholesterol, HDL-cholesterol, LDL-cholesterol and triglyceride was higher in 120% than others (p<0.05).
However there were no health problem and there was no difference between the treatment groups in the birth characteristics of
neonatal foals. At the phylum level, Fibrobactres was difference by digestible energy levels, 80% (8.53%) was higher than 100%,
120%. At the genus level, Bacteroides and Kineothrix increased in fecal proportions with increasing digestible energy levels (p<0.05).
Fibrobacter showed higher composition at 80% than 100% and 120% (p<0.05).
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A7t st SHANE T2 7| EA 07 H§kE 2AEEC|E
2 A E 1S 1 B2 &Y RAEE V2R 379
o3& Bl oHA 89S SSAIAHCKRIT (Oliveira et al.,
2003). @A 2 AFoA = ﬂa{'} A4k} 278 7pAss} of
A $EZ 5P| fIsto] Z7tase|RE Foiaeeol oE
gt JAmke] AlE, A, @, B9 nBES] Halel A8 &
nke] AAAET AP RARISIT

ol

0. Mz H 4

1. SAS=

Ol

2 A PE'JrU} (AT B ) X}Oﬁ WHIE AYAIRE §F
g} oFg 185 o] 8319 o, FHASS 388.67 £ 33.74 kg
o|H. HE 1*]% FZAFE K42 x 27.8 m’)oflA]
o 'ﬂ"tqol'y\q.

2. A 2l

B AEE ok 53 AR Folrt garzel detlolA)
oAl 3RS Belshy] 9Isl NRC (2007)014] AR oA
$29] 80%, 100%, 120%= AFAES AIR61 0 (Table 1),
7} Hed etz Age ST . B 1~22 22 3
A7) Lol 3 AL AR HFFE 10 ke 1EOE 97 9
Aol 18] AR Fofsigion]

O AL

o4 9ol sk A

Table 1. Ingredients and composition of TMR mixture used
in the experiments

Hems Treatment
80% 100% 120%
Ingredient, %

Corn gluten feed 22.00 21.94 21.86
Molasses 2.00 1.99 1.99
Beet pulp 2.00 1.99 1.99
Corn grain (Grounded) 7.00 6.98 6.95
Alfalfa 30.00 29.92 29.80
Orchard straw 12.00 11.97 11.92
NaHCO; 2.00 1.99 1.99
Total mix 1.00 1.00 0.99
Water 22.00 21.94 21.86
+Soy oil, Kg 0.00 0.27 0.66
Digestible energy, Mcal 1.6 1.92 2.30
Crude protein, g 692 692 692

A7 L 2R YAk Bek A AgEiglon] Qe A
BCS, Wiz, Bl v]YE Y 5 FARI

3. MZ,

AT WA Al But 3 Als 18al AR A
Fo W 28 AEAS olgsiol 2gaT YAl A
BCS (Body condition score)E 7|02 Al 7HA| LT} Eqt o
Ao] AP vlwst o, A= £ g A, g, Al
T 52 e AR v AfRe] Foldt e
HiA AL O, Alea&e SARS AFFOE o] Akt

S, A A

sk
4. ot 2

o] Polo Po) Hulol Yoie: Aslol Y BAlsiack
At SlegAT B8 AEl20 2 xE]E EHFH (vacutainer®,
BD, UK)E o83} 3,000 rpm, 1587F LAEE]7|(HA-12,
Korea)2 AL Eosle] Axs 74l MSBREA7] (FUI
DRI-CHEM 7000i, FUJIFILM, Japan)& o]&35lo] 24519t
4 AY @5 B4 (complete blood count, CBC)2 AlglZo &
2|5l EDTA , BD, UK)E o|gs1] [
AJEE Vet scan HM2 (qngnveterinary hematology analyzer,
Hungary)& o]&so] E451310H =2 WBC (white blood
cell), RBC (red blood cell), HGB (hemoglobin), PLT (platelet)

= 2513l SAEE H WY EE& §3aA 011
mol/L &2 3.2% sodium citrate@} HA|2] H]- 0] 1:92] FHoj
2 & N Latex IgE, IgG, IgM mono (Dade Behring Inc.,
Newark, DE, USA) A|2F2} BN II system (Siemens Healthcare
Diagnostics Inc., Deerfield, IL, USA)S o]-85}o] HaAuglH o
2 =59

YHREY (vacutainer™

e 2] Hge Fsjo] AFalo] 05 go] ARS A
Z|Alo] w2} PowerFecal DNA ©&] 7|E (Mo Bio Laboratories,
Inc., Carlsbad, CA, USA)Z Ak=s DNA &< 519tk DNAS] &5
9} &5 F53505 A (NanoDrop Technologies, Rockland, DE)
= A}83)o] Fehue g 17151 9F 500 ng®] DNAZS PCRO]| ARE-
Fck 16S IRNA F7A= BIEE ejo|HE ARgslo] v UHE-
=2 78 HE A2} DNA A2 258 PCRE SFAIZH: 168
[RNA §70412] V4 2B Qjofe] ZES olef g Mejolv]
(V3-F: 5-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCC
TACGGGNGGCWGCAG-3’, V4-R:5’- GTCTCGTGGGCTCGGAGA
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TGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC-3.)
< o}85}0] Illumina MiSeq (Illumina Inc., San Diego, CA; Caporaso
et al, 20122 G7|AES 913tk Earth microbiome TZAE
(www.earthmicrobiome.org)E 21375}0] 16S rRNA -8-4%}9] PCR
= 912t 280719 ThE 12 bp HIZE=E ARBSINITE 5-HIFE 55
2 300 ngQ] 3 DNA, TRAEEA (Lucigen, Middleton, WI) 2
7+ 10 pM ZEjoHE ARESISICE: 16S rRNA F4412] PCR 7
94TColA 38712 27] W/ TAIRE 94TollA 45%, 50CofA 181t
9 720l 9027t 354101, 72°CofA] 104 53t 4P Sieitt:
QIAquick PCR AA| 7]E (Qiagen, Valencia, CAYS AF85}0] £A
o Eelee AT ok AQRE Mo 05 meal cthidum
bromide= GAE 1.2 % (wt/vol) O FEA HojA A7|9508 A
Zslolit. F71ME #A42 Tlumina Miseq@} P4 Macrogen, Inc.
(Seoul, Korea)ol|4] 4=34=]3{c). OTU (operational taxonomic unit,
OTU) £412 AIEAHOEE SILVA X Ho[EHo]AE ARES)
of 4 274 9 HEE sllrk AR 71H2E A28 MOTHUR
of] &= chimera.uchimeS AFgS10] €21 & AAsINE: A 2
o|EEEl= o- Y f- tF HIWE et SYUTH 49 AGE EFS}
5 FARIE AB AR, HSE AL 97% FAKIl 71
3t OTUo| =it Shannon diversity index(H)2} Chaol
richness estimatorS- A F5}3it}. RDP (ribosomal database project)
ol 2RI} BRAL 7152 ARESIo] 80%9] Al=|E AIONA
IDE Aokl 58It 7154 R 71527 2185 UniFrac H|
2ES A 8slo] T oVde] AFUEL 5 L5 FAISREA]
SRISINCE ATEiRT OTUs | A2 EAE HofF== S|ET R H
Z 3.1.0 (http://www.r-project.org/) T7|RE AR5k

6. A=A

SAEAL SAS enterprise guide 9.1 (Statistical Analysis

Table 2. Effect of digestible

System, USA)S ©]-85t9] &4HEA (ANOVAYS AA[SIIH:
7k Z2]77k9] g2 Duncan®] T o] Qlsto] A=k
95% 470 F H|W FHASIYTt (Steel and Torrie, 1980).

1. HS, g3, A=as82

7ha8} o|A| Fof S wE Al et Alsws) A
B4 I BCS W3K= Table 29} Zt}. 7FASOIUA] 80%,
100%, 120% 4= AFEE Fo93t e &4t & Ale2 4
396.38 + 32.17 kg, 392.08 + 43.1 kg 40229 + 50.92 kgO &
YUepta 24F A3 A% Wspt 22 17.1 + 175 kg, 18.25
+ 16.74 kg, 14.43 + 24.22 kg2 UER} §0]2 Q] 2Jo|E Ho|X]|
AUtk A dY B AFE AlE BeE 120% A7t
8.75 £ 1.017} 1.68 + 0.230& 80% X]2]7o] v|glo] Z 2k
HYlth (p<0.05). T AlEA A& 7IE2 AFRY ouA|
S 717171 98l ol 8EH, Alm W 2~10%2] H7F7t 4
golth= 17} It} (Betz et al., 1979). 12U AFRo] 271&
9] ke AFTE Aot Al 4 vkl Hat St (de
Almeida and de Godoi, 2011). A& AFo]| 4Tt AL F7]
B0l 71840 AFFE AR g2 o= weEox|H,
120% A2+7} 7P Y2 A2 F 718 J7I= Q8 AlEd
oUA| gHFo] oA Il AT AAT A= wHE:
1 Qlof 9t & Ql4lmke] BCS WHek= Ao o2 foldl 2
o|F Hol|#] gijlth

2. SYAHE A

=

7R} ofulA] Fol 4ol The Q4 Telnle) Bat & B

energy level on the weight and BCS of pregnancy in horse before and after child birth

Digestible energy level

Items p-value
80% 100% 120%

Initial body weight, kg 413.5+36.61 410.33+32.17 416.71+£33.17 0.94
Final body weight, kg 396.38+32.17 392.08+43.11 402.29+50.92 0.90
Body weight gain, kg 17.13+£17.57 18.25+16.74 14.43+£24.22 0.93
Average daily feed intake 9.14+0.88 9.34+0.92° 8.75+1.01° 0.05
Feed efficiency 1.89+0.19* 1.97+0.21° 1.68+0.23" <0.01
Initial BCS 5.5+0.53 5.67+0.82 5.57+0.53 0.89
Final BCS 5.00+0.53 5.17+0.41 5.29+0.76 0.65

*Meanstandard deviation

“®Mean in the same column with different superscript differ significantly(p<0.05)
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ElE 9 HY HSK= Table 37} At} 120% AH2lollA B5 4
AEIE, HDL-ZE|AHIE, LDL-ZHAHIE, 34949 5=t 2+
7} 169.40+81.30 ng/dl, 89.60 + 11.06 ngdl, 28.60 = 6.19 ng/dl,
60.00 = 16.83 ngdlE T2 el HlshA =A ek
(p<0.05). SHAFF EF HDL-ZE|AEIES] HR&-2 80%2} 100%7}
120%°] H[sto] WAt} (p<0.05). HollAl tiFiE Folsl%i= wl

¥ & SU2HE, HDL-EZ2H1E, LDL-EZAHE 5o 3
Fe TRA et silen, EEIAHIE sk 75 - 150
mg/dLE FARHE 31T} (Kaneko et al., 1997). oJ2gt 215
Edi= 2 A7olA 120% 718} of|A] g7t 8% EH2H
£0] thzol visf #A Webdd=tl ole dierel A I3
+ A ARE ot JFos wtEeRInh & AolA 9]

Table 3. Effect of digestible energy level on cholesterol and immunoglobulin on mares

Digestible energy level

p-value
80% 100% 120%
Cholesterol
Total-Cholesterol, mg/d{ 86.17+20.97° 91.83+9.55° 169.40+81.30° 0.02
HDL-Cholesterol, mg/d/ 68.50+13.07° 76.50+7.29% 89.60+11.06% 0.02
LDL-Cholesterol, mg/d{ 16.67+6.86" 15.50+4.51° 28.60+6.19" 0.01
Triglyceride, mg/d{ 16.67+12.11° 22.50+18.09° 60.00+16.83" 0.02
HDL cholesterol ratio, % 80.53+8.97° 83.86+9.85° 60.03+19.10° 0.02
Immunoglobulin
IgG, mg/dl 586.83+118.11 624.17+195.80 591.67+160.96 0.91
IgM, mg'dl 158.50+68.65 165.17+66.46 128.00+22.38 0.50
*Meandstandard deviation
*®Mean in the same column with different superscript differ significantly(p<0.05)
Table 4. Effect of digestible energy level on blood chemical composition on mares
Digestible energy level
Item p-value
80% 100% 120%
BUN, mg/d/ 146 +£ 55 150 + 3.7 107 + 42 0.22
Creatinine, mg/d{ .1 + 0.2 1.0 £ 0.2 1.2 £ 0.2 0.39
Bilirubin, mng/d{ 20 £ 0.7 20 £ 12 32 £ 1.6 0.16
Inorganic-phosphorus, ng/d/ 28 + 04 32 + 1.0 39 £ 12 0.23
Calcium, ng/d/ 125 + 1.2 129 + 0.5 11.8 + 1.1 0.19
Glucose, mg/dl 1020 £ 176 978 £+ 145 1293 + 382 0.12
BUN:Creatinine ratio, % 134 £ 5.6 148 + 49 92 + 34 0.13
Amylase, U/{ 332 + 87 248 + 55 632 + 67.0 0.26
Lipase, U/{ 30.8 = 203 19.5 £ 95 203 + 94 0.34
Protein, 8/d{ 79 £ 04° 8.6 + 0.5° 6.5 £ 1.8 0.02
Albumin, 8/d( 38 + 02° 39 + 02° 33 + 0.6° 0.04
Globulin, 8/df 40 + 04® 47 £ 0.6 32 + 1.3° 0.04
Albumin:Globulin ration 09 = 0.1 09 + 0.2 1.1 + 04 0.17
ALP, U/{ 227.6 + 369 308.8 + 594 643.5 + 5135 0.09
GGT, U/{ 212 + 34 30.7 + 17.6 202 + 93 0.29
ALT, U/{ 94 £ 4.0 9.0 £ 3.0 1.5 = 7.7 0.70

*Mean + standard deviation

*®Mean in the same column with different superscript differ significantly(p<0.05)
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Table 5. Effect of digestible energy level on complete blood cell count (CBC) on mares

Digestible energy level

ftem 80% 100% 120% p-value

WBC, K/ul 89.52 + 3274 4237 + 4577 3523 + 33.68 0.07
RBC, M/l 7.89 £+ 0.52 8.09 + 1.23 8.14 + 0.33 0.87
HGB, 8g/dl 2222 + 194 19.12 + 2.96 1793 + 5.16 0.20
HCT, % 4488 + 4.07 4252 + 492 4240 + 322 0.56
MCV, fL 56.84 + 1.60 52.88 + 3.40 52.18 £+ 4.60 0.10
MCH, pg 28.08 + 0.80 25.10 £ 4.73 23.05 £+ 5.67 0.21
MCHC, g/ 4950 + 1.87 46.66 + 6.65 39.78 + 13.27 0.22

W, % 16.14 + 1.05 17.30 + 2.00 20.72 + 7.53 0.30
RDW ratio, % 2824 + 1.54 30.63 + 5.06 32.13 £ 4.06 0.27
PLT, 10°/L 550.80 + 200.77 428.00 + 209.55 298.50 + 206.11 0.17
LYM, 10°L 69.44 + 23.08 28.70 + 37.51 2583 £+ 28.65 0.07
LYM ratio, 26.78 + 32.04 22.64 + 5.08 2041 + 1191 0.85
MON, K/ul 10.56 + 6.79 722 + 647 753 + 7.22 0.69
MON ratio, 11.08 + 6.33 10.19 + 3.53 843 £+ 543 0.69
NEUT, 10°/L 13.56 + 13.40 8.76 + 6.51 8.12 £+ 2.66 0.52
NEU ratio, 61.62 + 34.50 66.02 + 7.78 7223 £+ 7.59 0.67
EOS, K/uL 0.70 + 0.53° 0.13 + 0.05° 0.12 + 0.12° 0.01
EOS ratio, 1.72 £ 1098 280 + 1.73 1.50 + 1.32 0.39
*Mean + standard deviation
**Mean in the same column with different superscript differ significantly(p<0.05)
Table 6. Physical characteristics of neonatal foals born by the different energy levels of mares.

Digestible energy level
Items p-value
80% 100% 120%

Body weight, kg 43.57+4.09 39.505.51 40.17+8.86 0.47
Wither length, cm 94.30+2.94 89.08+4.20 90.83+4.45 0.07
Body length, cm 65.65+3.61 63.62+2.99 65.30+6.85 0.72

*Mean + standard deviation

120% Foi77t & SEAHIES] g0 169 my/dLE UHFERl ¥
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3. &3 st gy o
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7t =0t g% Zardo]
%‘w < o] F=rt %’\?}} (Souza et al., 2019).

v 2RBU $AE W Bto] Ut A

o= gelA glo] o] $AV} som |
QA9 (Pritchard et al., 2009), ‘FX]‘C
A= dAilatelA A= A

o] Wolal 7Rs4o]
sl el 1917 4
59] BA e elglet

4. 24 XNOL| WAl MZB, M2, ME

7145} ofuR] Fo] 2 ¥ A *8]—3]—\1]—7]- ZAKSF ZJato] A3
5/3& Table 63} ATt BAIAISZ 80, 100, 120% 2]+
A Z4ZF 43.5 £ 4.09, 39.5 + 5.51, 40.1 + 8.86 kgO & A=H

2 RIS Aol UERA] 23ttt (p>0.05). A1} APgofA =
7haxS} oA Fofol] wE Aol UEhA] ittt A3 A+
oA JAMIA NRC AfFHEZ0] Phie Jd4s Fo172F NRC
ARFEZ0] Joka Q7] 85%S Fol & Uiro] Byt Az}
25 5 Ao} xpuke] Foll HE Bl AlS ApolE FARE At

Al
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T A2 7] Fo)4Q1 Apol= UERAA] 4Tt (Sutton et al,
1977). 121 JAIEEY] wpx]at 41717 90 B1F AU A] A4
TS ARIS o ot JA17|ZE 3508019000 APl A
= A7 4910, FAFA Rl Ayt AJAITH= H 17} 919l
(Banach et al., 1981). T3t BCS7} H# 69l 017\113]-0]]74] Bt

Yo HFET ot =2 7kast ofUAE Fofdt A
‘?:HlUPoﬂﬂl SAGN= Aol7t Il Ertet XP”}% A
o]ittal B STt (Kowalski et al., 1990) dutA oz JAl
7] o] el S Teid o o e G Hot waw
Aoz dHA o] £ Ao w2 $59] 714S} olvAE
FofsiglAIR ol7o] ele] A% D A o] G HAl
Z3ke sRlsHIE 3t TeA o =8 oJuA] Foir} A}
O] Aol FFE vIAlEAlel et 571 A97F Had Zlow
AR

observed otus: Group

@
=}
=}

s @
1=} =]
=] =

Rarefaction Measure: observed_otus

5]
o
=}

10000 15000 20000

Sequences Per Sample

0 5000

Fig. 1. Rarefaction analysis on fecal microbiota of mare on
different energy level diet.

5. QJAIn}

QMBI 37) 4:529] ZHSlol AR ALRE FHolst T 2
Ko npiE 2 Wste ARSI Sl Qmte] 2
clre AP ialel 162047 ole] FrINEE Bl
o} (Fig. 1). Alpha-diversityE £4517] ¥olo] OTU, Chaol,
Shannon, Inverse Simpson®] X|HEE 0]-&5|3T} (Table 7). OTU
2R 120% A2F7F 528.00°02 80% (738.00)2}F 100% (735.67)
of 15 =9EO ™, Chaol2} Shannon™ 120%7} 585.229} 6.38 2
80%2} 100%0] H]&} e ZES RATH (p<0.05).

WSR2 Bl 7Heslolig ol

#o| DS Tl PE £

HT

r

19

vls] 20%7

SA1A Fofeisie i 01U 474 ol vl Seake (Cui o
al., 2019). W] HAA, AL, 71 50| FH ARE Folole]
24 o] e it i 450l 5 A1

FHU AEH 7180] S5 ALRE FofollS W 29 v
9] tdo] AAagttal B sty E]' (Dougal et al., 2014).
4o T AREL AT | HEE Xl Y= TESY
Alo] 3t FEjof wet wgEwto] Y vIxIHaL A&
At

100% ® Firmicutes

20% m Bacteroidetes
Other

80%

spirochactes

70% m Fibrobacteres

60% = Verrucomicrobia
H Candidatus
s0% u Proteobacteria
0% m Lentisphaerae
E Tenericutes
30% m Synergistetes
20% m Euryarchaeota
Elusimicrobia
10%
Actinobacteria
0% Chloroflexi
80% 120%

Digestible energy leve

Relative abundance

Fig. 2. Taxonomic profile on the fecal microbiota of mare on
different digestible energy level diet at phylum level

Table 7. Alpha—diversity analysis on fecal microbiota of mare fed with different digestible energy level diet

Digestible energy level

Indices" p-value
80% 100% 120%
OTUs 738.00 735.67 528.00 0.01
Chaol 840.25 820.05 585.22 0.01
Shannon 7.23 7.13 6.38 0.04
Inverse Simpson 0.98 0.98 0.97 0.23

YOTU (Operational Taxonomic Unit): an operational definition of a species or group of species when only DNA sequence data is available.

Chaol (Chao 1 index): the predicted number of taxa in a sample.
Shannon: the index for the number and evenness of species.
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Table 8. Relative abundance on the fecal microbiota of mare on difference digestible energy level diet at the genus level ()1.0%)

Digestible energy level

Item p-value
80% 100% 120%
Others 1895 + 3.09 16.04 + 2.12 1821 + 10.90 0.80
Treponema 9.03 1.64 6.18 4.13 3.79 0.76 0.22
Prevotella 8.01 £ 6.52 2.08 + 2.20 7.80 + 2.89 0.30
Bacteroides 2.55 = 0.87 319 = 1.12 10.19 + 132 <0.01
Fibrobacter 853 + 395 1.76 £+ 0.89 277 £ 084 0.05
Akkermansia 225 + 0.87 481 + 523 582 + 217 0.53
Oscillibacter 335 + 1.68 403 + 0.64 430 + 424 0.88
Galbibacter 195 £ 045 5.03 + 1.57 099 + 042 0.02
Parabacteroides 363 £ 3.38 271 £+ 3.28 144 £+ 0.66 0.74
Parapedobacter 1.17 £ 042 2.86 + 2.54 261 £+ 2.64 0.58
Kineothrix 1.24 £ 0.04 201 + 1.01 3.65 £ 0.60 0.03
Phascolarctobacterium 1.79 £+ 0.30 149 £+ 1.25 3.09 £ 029 0.18
Flintibacter 1.69 + 034 247 + 0.73 1.16 + 048 0.11
Intestinimonas 1.58 + 0.55 226 + 0.34 1.65 + 0.08 0.19
Mediterraneibacter 191 £ 1.30 095 £+ 045 294 + 1.82 0.28
Anaerophaga 192 + 048 1.36 £ 0.72 1.53 + 1.57 0.75
Capnocytophaga 1.55 + 0.59 194 + 0.64 1.12 + 1.58 0.63
Prevotellamassilia 093 =+ 0.51 249 £+ 0.58 1.18 + 0.95 0.07
Paludibacter 203 + 1.24 .63 + 1.12 0.78 + 1.09 0.54
Sporobacter 0.56 = 0.21 271 + 144 123 + 0.61 0.10

*Mean + standard deviation

**Mean in the same column with different superscript differ significantly(p<0.05)

Fig. 20 & 2 (phylum level)olA] 7143} o] 4520
W QlAvte] B RS lwsieich 1 2 A Helr
LS ZFHOZ Firmicutes®t Bacteroidetes7t 7V w2 Hl&
S BHYon, T $£X9] go] 59.62% ~ 69.14%% UERT

FibrobacteresS oUR| $Zo]| WE H|E Xo|& HILY),
80%7} 8.53%% 100%2} 120%°] vls] &2 H[E&2 Rt

(p005). 21 919] el B4 Aolr} ek w0

Zo|A 7 e B2 XR|Sk= AL Firmicutes w021l

A
Firmicutes 50] 7V =2 v Atttk 3199t (Dougal,
2012; Costa et al., 2015).

A8 F2 T AAsioluA] £ Folo] B2 Qe 2
¥ uPES & $F (genus level)olA H]WSIQIT) (Table 8).
Bacteroides®} Kineothrix2 71438} ofR|450] &2t 245
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BATh (p<0.05). Fibrobacterd ZA15E9] HIQojA &2 &
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Fibrobacter succinogenes?} Fibrobacter intestinalis®] LA

T} (Neumann et al., 2017). Bacteroides 42 E-3-579] Zfjo]|
A g s Al $08 giRAQl Al nlgEelr, B
FE50| ©=palEat o)Akl ol TRE o] It (Dorland,
1981). Kineothrix2 @714 nAEZ TS E5}5}] butyrateZ:
AJAFS|= m|Ajo]t} (Haas and Blanchard., 2017). Galbibacter=
=, 3, E719 —u_—Loﬂ*i T2 e vBER 9o E

_4 EHHET ¢ =2 H]EE RS (O’Donnell et al., 2017).
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V. 2 9f
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