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Vertical transmission of intestinal microbes between hens and chicks
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Reconstruction of intestinal microbiota of captured raised Svalbard rock ptarmigans
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: Intestinal bacteria essential for the life of wild rock ptarmigan
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Degradation of anti-nutritional compounds
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Analyses on the structure of intestinal (Cecal) microbiota of wild Japanese rock ptarmigan and
isolation and identification of potentially beneficial bacteria

REME TILETE FHRE GLE

7B R
=S4 FIvEEDIBE
ZRUSA FAY DI ARICERT HHRAIEE

ORDIRREBRERIRT HHE
@ BRICERIZEET HHE




SAFIVDER B EROEREDRE



2014/5 BEERAT R

Feces Gram stain

2016/5 BB #R

Isolates

(novel species or subspecies) (novel genera or species)



= Streptococcus gallolyticus
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Tannase activities of isolates from wild Japanese rock ptarmigans. (Tsuchida et al. 2016)
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Lactic acid bacteria from wild rock ptarmigan at Tateyama and Kitadake

Lactobacillus plantarum
(2015.5.13 37 L5 BERR) 20%%k at Tateyama
IRIETRIRTE Circulating between environment and intestine

Lactobacillus apodemi

(2016.5.7 =2 53 Bf#R) 8%K at Tateyama

FAFIAVEFRERM ? Host-specific?

S LEMEIZHT DB Antibacterial peptide to G(-)

Lactobacillus reuteri

(2016.7.8 L E 57 BEFR) SR at Kitadake
[78 £ 15 (Broad host range)

Streptococcus gallolyticus
(2014.11.6 2015.5.7 2015.11 2016.5 3L L% EfE#K) 108k
(2016.7.8 L& 57 BE#K) 3%% Beneficial for digestion of tannin rich food



= Lactobacillus apodemi
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Antibacterial activities of L. apodemi (target pathogenic bacteria is Pseudomonas aeruginosa).
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Vertical transmission of intestinal microbes between hens and chicks

BEDEREZERILHTAFav# (BB PHMIEE RKRFEFK) Picture: H. Nakamura
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June July

2526 2728293011 2 3 4 5 6 7 8 9 10111213 141516 17 18 19 20 21
From 3 to 18 days old

The first cage ® >

From 4 days to 17 days old

The second cage o >

From 3 to 15 days old

The third cage o >

® Hatching date Period of protection in cagesPeriod of existence of peck trace on mother's feces
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BERSAFIVDHERATEEIAIO DV LIRREE (KRR RHREGEUERR)
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E. uekii (Type A) Type B
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BUNo. EGHYA EREVE PR No.  Sample No. Results % = ”ﬂ %*ﬁ Hj
Eimeria spp.

1 2016.5.12 1 551 - *E?E:Iﬂﬂ gF*ﬁH:II

2 ” 2 552 -

3 ” 3 55341 -

4 ” 4  553-2 -

: ‘ RS T _ Snow season Low (no) prevalence

7 . 7 A36-2 " Summer season High prevalence

8 ” 8 7436 -

9 ” 9 36 -

10 2016.6.14 1 2 F—7"No.1 +

11 # 2 EYY9F—7Noz2 +

12 ” 3 ErO5F—=7No3 +

13 ” 4 EVO2F7—7No4 +

14 ” 5 B 25 —7No.b5 +

15 ” REE 6 EYUF—7Nob -

16 ” 7 EYI9F—7No7 +++

17 ” 8 EYIF—7Nos -

18 ” 9 EYIF—7No9 -

19 ” 10 EY2F5F—7No.10 -

20 2016.7.14 1 781C (8f) +

21 ” 2 781M (i) -

22 # iE (74— 3 783C(8) .

23 ” R ) 4 783M (8) -

24 ” 5 784C (8#) +

25 ” 6 784M () -

26 2016.8.2 1 729-1

27 ” 2 729-2

28 " MR 3 7293 4+

29 ” 4 7294 ++

30 ” 5 7295 -

31 2016.11.8 1 1101-2 -

32 ” 2 11021K -

33 ” MIWW/EE 3  1102-1S -

34 # 4 1102-3S -

35 # 5 1102-4S -




A4 F a0 oiE

H & 1= Eimeria spp. LLER R

This study This study E. uekii Eimeria Eimeria E. muta E. rjupa E. brinkmanni E. fanthami E. lagopodi
(BLNo. 16) (&LNo. 28) Type A Type B
Oocysts
Length 23.65 20.57 24 23.7£1.6 21.3£2.3 24.9+2.2 24721 28.6 28.3 24
(20.0-27.14) (18.64-21.82) (19-29) (20.2-28.8) (13.6-25.9) (19.5-30) (20-28) (26.0-29.7) (27.0-29.2)
Width 15.25 17.45 16 15.6x1.2 19.1x2.1 16.6£0.8 22.2+1.5 18.8 18.8 15
(13.33- (14.55-19.09) (13-21) (13.7-18.8) (13.1-24.5) (14.5-19) (18-24.5) (18.0-19.6) (18.0-20.1)
18.10)
L/wW 1.56 1.18 1.5 1.5 1.1 1.5 1.1 1.52 1.52 ND
(1.26-1.89)  (1.08-1.26) (1.2-1.7) (1.2-1.7) (1.0-1.4) (1.2-1.8) (1.0-1.3) (1.4-1.6) (1.4-1.6)
Micropyle =+ — + + — + — — — ND
Oocyst — — — — — — — — — ND
residuum
Polar one to two one 2x1 1.5-3.1 1.5-2.8 onetothree onetotwo onetotwo oneto ND
granules PGs PGs PGs three PGs
Sporocyst
Length 11.67 11.75 12 12.4+0.8 12.1x£1.0 14.3+0.9 14.4+0.6 13 ND ND
(9.05-14.29) (10.00-13.64) (11-15) (9.7-14.4) (9.6-13.7) (12-16.5) (12-15.5)
Width 6.85 713 6 6.7£04 7.4+0.6 6.3+£0.4 8.0£0.6 7 ND ND
(5.71-8.10)  (5.91-8.18) (5-7) (5.8-7.8) (5.8-9.2) (5.5-7) (6.5-9)
L/wW 1.71 1.65 ND 1.8%0.1 1.6x0.1 2.3 1.8 ND ND ND
(1.29-2.25)  (1.38-2.00) (1.4-2.3) (1.2-2.0) (1.9-2.7) (1.6-2.2)
Stieda + + + + + + + +
body
Refractile ND ND 2.2-3 1.3-4 1.4-4 3.9 (3-5)- 3.9 (3-5) x ND ND
body 2.9 (2-4) 2.9 (2-4)
Sporocyst ND ND + + + + + — —
residuum
Sporulati (ELNo. 24; (;&LNo. 28; 24hr <24hr <48hr ND ND ND ND ND
on time 24-48hr) 24hr)
Referenc Kamimura Ishihara Ishihara Skirnisson Skirnisson Levine, Levine, Galli-
es etal., 1981 et al., 2006 et al., 2006 etal., 2007 etal., 2007 1953 1953 Valerio,
1929
Country Japan Japan Japan Japan Japan Iceland Iceland Canadian  Canadian Switzerlan
arctic arctic d
Notes E. Uekii & —3%
& ER

(B {szum)



E. mivati (U76748)

E. acerwlina (U67115)

E. mitis (U67118)

E. maxima (U67117) ‘
E. brunetti (U67116)

E. tenella (ETU67121) ‘

E. necatrix (U67119)

40
Isolate 16

Isolate 26-2

Isolate 29-13-1

Isolate 29-13-2

Isolate 27-5

Isolate 29-10

74| E. dispersa(KT184338)

98 |l E. dispersa(HG793041)

E. purpureicephali (KU140597)
Eimeria meleagrimitis (AF041437)
77 E. innocua (HG793045)

g7 | Isolate 29-9-1

_|— Isolate 29-9-2

Isolate 29-68

Isolate 28

Isolate 26-4

Isolate 27-47

— Isolate 28-7

25 36

38

47

65

Cyclospora cayetanensis (AF111183)

_96|——Cyclospora papionis (AF111187)

97 — E. nieschulzi (U40263)
07 _E E. falciformis (AF080614)
- E. papillata (AF311641)
40 E. arizonensis (AF307878)
E. reedi (AF311642)
E. onychomysis (AF307879)
Eimeria dipodomysis (AF339490)

Eimeria chobotari (AF324214)
Eimeria bovis (U77084)

99

0.02

@ Toxic spp.

chicken

Rock ptarmigan

turkey

Rock ptarmigan

rodent

| cattle

—— Cystoisospora belli (AF106935)
99 _I_— Cystoisospora suis (U97523)

66 Cystoisospora ohioensis (AF029303)
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2:7—U18E8 7ASHBFEREFEE (1&RUCEIK)
3:5—28E 7ASHAFRIIER
4:7—385 7HIBFHIERE

ELUTHI7IY—/N—IEBIA/FIY

5: 4 XM ENo9 7H28H1EEY

6: A AHKEN09 78288 (5&RU{EIR)
7: A A ENo6 7H28H1EEY

8: A A ENo10 7828 HEE

9: 2016t EF1(r—T k)

10:20160 k25— %)
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p-value: 0.2

Ave. Area

feces from wild  feces from zoo
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feces from wild  feces from zoo

Citrulline
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feces from wild  feces from zoo
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feces from wild  feces from zoo
cMP

Ave. Area

Ave. Area

p-value: 6:32-00

feces from wild  feces from zoo

Adenine

p-value: 6.32-07

feces from wild feces from zoo
Arg

p-value: 1.4e-07

fecesfromwild  feces from zoo

Carnitine

p-value; 1.3e-13

fecesfromwild  feces from zoo

Creatine

prvalue: 6.5e-12

Ave Area

feces from wild feces from zoo

Adenosine

prvalue: 3.4e-11
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feces from wild  feces from zoo
Argininosuccinate
p-value: 0
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feces fromwild  feces from zoo
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p-value: 1.3e-11
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feces fromwild  feces from zoo

Creatinine

p-value: 2.1e-12
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feces from wild  feces from zoo
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p-value: 5.2e-12
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feces from wild  feces from zoo
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p-value: 0.0013
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feces from wild  feces from zoo
Cystathionine
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p-value: Be-10

a
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-
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feces from wild  feces from zoo
Cytidine
p-valus: 6e-05
a
¥
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feces from wild  feces from zoo
Gln
p-valus: 3 4e-14
10.0
8.0
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£ :
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feces from wild feces from zoo
Hydroxyproline

p-value: 1.5e-15

feces from wild feces from zoo

Lys
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p-value: 0

p-value:.n

Ave. Area

feces fromwild  feces from zoo fecesfromwild  feces from zoo

Cytosine Dopamins

p-value: 3=-11 p-value: 1.62-12

Ave. Area

feces from wild feces from zoo feces from wild  feces from zoo

Glu aly

p-value: 7.6e-02 p-value: 2 5e-15

g
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L
<
fecesfromwild  feces from 200 feces from wild  feces from zoo
Hypoxanthine ile
p-value: 2.2e-05 R prvalue: 0.54
5
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fecesfrom wild  feces from zoo feces from wild

Malote MES

p-value: 4.1e-08 p-value: 5.1e-10

Ave. Area
oo
P in

e
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feces fromwild  feces from zoo feces from wild  feces from zoo
FN GABA

p-value: 1.1e-07 p-value: 3.5e-14

Ave. Area

feces fromwild  feces from zoo feces from wild feces from zoo
Guanasine His

p-value: 5.6e-00 p-value: 1e-14

Ave Area

feces from wild  feces from zoo feces from wild feces from zoo
Inosine Lew

p-value: 8.3e-14 p-value: 4.2e-15

Ave Area

feces from wild feces from zoo

feces from wild feces from zoo
Met Nicotinic acid
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p-value: 1.1e-10 pvalue: 1.2e-12 p-value: 2.32-13 p-value: 1.3e-10 pvalue: 4e-13
20
B8O
15
& g 6.0
g0 < 40-
B u
Zos I 20
0.0 0.0-
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Pontothenots Phe Pro Ser Succinate
p-valie: 0 p-value: 3.72-10 p-value: 7.7e-12 p-value: 0 p-value: 1.4e-12
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g :
=L =T =<
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0.0
feces from wild  feces from zoo feces from wild feces from zoo feces from wild  feces from zoo feces from wild  feces from zoo feces from wild  feces from zoo
Tourocholate Thr/Homoserine Thymidine Thymine Trp
p-value: 1 6e-13 p-value: 1.1e-09 p-value; 1.9e-14 p-value: 9.6e-09 p-value: 1.38-16
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p-value: 3.5e-14
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Sun-theme 3 £ABEER
Reconstruction of intestinal microbiota of captured raised Svalbard rock ptarmigans

EEEEE BEMEEEA— Yokohama Zoo
MBEESSDEE  Nasuanimal kingdom zoo

FEINAFEDET
fE A2FL2FH
ME I1FL3FR
g#4: RM-4: BERKERESM (3:1),/MRE Y2IUAI)—
EZZ &I (RILS), RL—#
=30
MRS (2 &k5 A TRE

EritEREE EAHF SDL No.l1 formula feed, fresh vegetables, worms
OTCIR 53 : A FT3/KiBH100 (H1fi100 mg/L)KiBHEE
fkELTRIER7BREIGE
SAFIAHER S5 EE :Lactobacillus apodemi  (5x 108/dose) H LU
Escherichia fergusonii (1x 105/dose) M EZIEE K
1H3[El, 7HRE. €EBIZE AL TS feed with 2-3 meals/d
A 7E
KE TR
EZIRE (HEDNARRE. IgARERTE. EE 7 BE)
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250

AFIRAFIGRT (HIEF 4T/ BERAELHF)
20164 ##;E(Yokohama) Fk#& 3% 308%: 388 448
3 of 4 chicks were killed by weak leg
problem and 1 was killed by infection

200

. . ~
EEES APIF2PIFETE  (RRETE)
5 0TCiR 5 b a2 36 48A %S

150

2 of 4 were killed by infection

100
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1 6 11 16 21 26
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B HDIgARE (ng/g) DR

800 |
600 | = =
. =
E— _
- = = OTC
.
- = =B
400 | =
=
BB |
200 =
B |
L =
- =
E— |
E——
0
7 14 21 28
+=2 RN—ILNILTAFa I EPIAEE (hg/g)
BE@HES i 188 148 5 218 28B#
30/\746 193.7 — — —
Ja/\<52 oTC 118.7 622.7 649.7 7374
30/\753 125.3 707.0 674.1 674.1
30/\754 115.0 633.5 759.7 690.5
33/\748 354.9 693.2 566.8 704.2
Ja/\749 LB 246.5 704.2 622.7 679.6
33/\751 124.1 674.1 588.0 649.7
FJAC14 oTG 121.9 641.6 839.3 862.4
+AB11 91.2 687.8 679.6 966.4
+ANo,1 102.7 804.9 668.7 674.1
FANo.2 LB 97.3 674.1 701.5 799.2
+ANo.3 108.1 676.8 723.5 734.6

HEFERZE) DL, EERT
N%

AL fE

N%

Bethyl Chicken IgA ELISA
Quantitation Set CE =

7EEMNS14BEIZH T TODIEM

@ FHORBHEDREEXTT,

@ LAETDREMED D HFFL]
(145154 o0-7BE 24 Fh
15 PR FE(C LB ET)

TFAFATDIgAlIL. =T )IgA
PARICE - TERE SN DA, B E
. BB DO—D1=&. ¥Bx5L4
0)3%_.[ Fh:.o



HIEERNBEY D+ BRI E
FE L. LWOBARELOAHMEIN-MELODIE, EELER.
EEJOa—JL (Protocol)

KETILEEYEER B R/ N—ILNILSAFaDEEST (AR) AE600-700 g
B8 RM-4 (DHFXAARLwYER) 10L14D HHIFEER.

BEfiER~Y—h— CrilE7ILI7IL D PhitiE
IR ER<—H—Co-EDTA

Crifk7& f#i#£0.2g/d . Co-EDTA 0.2 g/d
30 LIAICIEB TEHENHAMITES. HOMKEERFICHE

ERELEBEZRAILTEEMIR

1 DEFfE (L 1B &
48FifE H X TREID A/ FavFeR (R 2kEE RE ARRE

ERRIAEE. ICPRADITTES
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S01 Crijittt

4 NEYTHERHREN)

2016 FENFHER

HEERE
R LE(EHER)

Cr (B o G4k ) g
15-S01 f(t)=54.057e(-0.418)t f(t)=162.96e(-0.083)t 239 8.06
15-S03 f(t)=69.062e(-0.736)t f(t)=43.816e(-0.016)t 1.36 62.50
15-S06 f(t)=49.723e(-0.518)t  f(t)=411.79¢(-0.099)t 1.93 10.10

mREERE 2BFRERTE
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