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FAK BEFHF LEFMK AL
LG R2E A AR B LR I U7 2760005
2. WA e AR B LI I U7 276005)

H E ASMABERETERGEHEAFARLE LM TR BTAEETREMEFEFTAACHS &
JBE 2 Al B A G AR KME SR BRAE R CR SLAB AL GG 10 Bl #E B RRARIFAE 96 RLIRERARBMA((24E1D) C, DA FHEA
((38£1D) C). KA £ 2 AA TR AEATHAR, KEHA 14 d. KA 16S rDNA PCR-DGGE # R, 447 # &
B E 1LdD7dDF 4N+ =B . EHEAEHFILA SO AFEELHEREARAREREEET
BB LR AR mAHE., ERAVN . R EEF L AAR . FaBmFLAEYS AR A4+t kw5 w
B R R m A RABEARS,BAEL NAT KB S5 ma LR a A ABHARL AN R EZF., RE&A L
WA B A T WA AL T AW B T K SLAT E (Lactobacillus reuteri) (38 3% 4% %5 § (Stre ptomyces spiralis) . Plebeius #F
H B @ ¥ (Bacteroides plebeius strain) #Fo % B 5L AF ¥ (L. acidophilus), B M 3R A% 5T 4 0 2] b AT & B
(Bacteroidetes) e RT3t 5 A+ B . Th OB BREKE RE BRSERERARZLESHE/RE R
EWNV/OHRAETHAENER, SHENALREAVNETH . AP RLERKERS RAREF(P<0.05);+=
WM ER I FRER V/CH I R T B (P<C0.05), & W 8 A2 8 B ¥ 2 3% e xd B4R (P<<0.05), [T4A=%mH
FE M ARRAEG K ZARE Y AP EFEF(P<0.05), &R BR. AT H RS & m H A
RO R, FLEEARENEAAETARTA AR FHFH, FRELBRDR ST M,
KB A RMGH R R R AR A S AR
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Correlation analysis on adult chicken intestinal flora diversity and
mucosal structure under heat stress environment

LI Yong-zhu', CHEN Chang-xiu', JIN Ze-lin', ZHENG Zhong-hua®
(1. College of Life Science, Linyi University, Linyi 276000, China;
2. Longshenggroup Shandong, Linyi 276005, China)

Abstract This study was designed to analyze changes in the intestinal flora grower and mucosal structure under heat
stress and reveal the correlation between poultry intestinal normal flora colonizing and structure changes of mucosal.
Ninety six 10-week-old chickens in similar health status were selected and randomly allotted to two groups: One is
normal temperature control group (24 = 1) C, and the other is heat stress group (38 =1 C). These chickens were
feed in two individual work environment and climate cabin for trial period of 14 d. The microbial diversity of the contents
in duodenum,jejunum and ileum and organizational mucosa morphological changes, the number of goblet cells in the
intestinal mucosa after exposed to heat stress were analyzed using 16S rDNA PCR-DGGE technique. The results showed
that flora in ileum were greatly influenced, dominant bacterial microflora in duodenum and ileum of group [l was clearly
separated and there is significant difference in jejunum and ileum dominant bacteria microflora of group IV under the
longer duration of heat stress. During heat stress periods, Lactobacillus reuteri . Streptomyces spiralis, Bacteroides

plebeius strain, and L. acidophilus were detected in different parts of the jejunum. Bacteroidetes and uncultured
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bacteria were also found in ileum. In group III , villus length, width, crypt depth and villus height/crypt depth (V/C) have

all undergone significant changes:Length of all bowel villus was significantly decreased, villus length in ileum is the most

significant (P<C0. 05) ; Duodenum, jejunum crypt depth and V/C were significant declined (P<C0. 05) ; Thickness of

bowel wall were significantly lower than in the control group (P<C0.05). The number of goblet cells in Jejunum and

ileum of group [l were significantly reduced and it showed significant difference in ileum (P <C0.05). The results

showed that long thermal stress had strong effect on bowel bacterial microflora of adult chicken,and caused significant

changes in the organizational structure of the mucosa, thereby the gastrointestinal flora balance was broke by long

thermal stress, resulting in severe disrupting on digestion and absorption of chicken.

Keywords heat stress; adult chicken; intestinal bacterial microflora; intestinal mucosal structure; diversity
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(24D C (IO MEBTRABIED C,.&£& 34 E
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1.2 HRkESLE
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KUE MR 5 min, 4 B4 B 5 005 40 B W 18, 90
15 T W 45 W o o0 ) 45 L B B e TAE A,
JC R 5 15 T R BE L+ A8 B U IR 2 il 0 B Ab
FEE A b 17 FHL 3 em B B, VB b 1+ 46 W Al 2s B i
atr s DT 904 S 4 Ak 1) B 3 em g B L AR N L
B . RET I8 2 W B s A R REAR, JF
KM 5 R mla NEWY SR G, K5 #
0.2 g/% /%8 2 mL S04, B A E TR, —80 C
B URDRAT o

DEB—/NB AR W S B X el g, 4 Yo B
1% 9% MR 1 A 19 I 5 23 W 0 8 o BB IR RN
BEJELE K V/C FAf
1.3 FERXFRALE

Tag DNA B & W J2 PCR Jz W 2% vh & W @
Takara 2y & ( H 4&<); PCR 5| % i Laboratory of
Animal Genetics Okayama University of Guelph &
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s DGGE it £ 57 I H Bio-Rad 24w/ (H 4
QIAamp® DNA Stool Mini Kit #1 QIAprep® Spin
Miniprep Kit 1§ § QIAGEN A &l (H 4); TOPO
TA Cloning®Kit 1§ [ Biodyna-mics Laboratoy Inc
AW CH A s 8 Y8 2 i FIK A H Thermo Fisher
Scientific K. K. A& (HA), PCR AL (M] Research
PTC-200) ; DGGE H 3k ¥ ( Bio-Rad, Benchmark 2
Al € ED. R W E I E L (BioSpec-mini,
Shimadzu Kyoto): 310 % DNA il J¥ 1 ( ABI
PRISM® 310 Genetic Analyzer, Laboratory of
Animal Genetics Okayama University Japan
Okayama) , ¥ BEEIEH TG CTLA 8,10 AR %
BRI A H B ) 5 2 G ) I U A L
1% 43 #t & 48 (Nikon TE-2000, NIKON 2 7, H
%) 5 1% 41T B B (JEM- 1200E A1, JEOL 24 7],
H 2D 532 5 i 7~ 2 03055 49 il BT 48 (1B-5 84, Hitachi
NEL s BHAS) s Leica B H1AL (Leica Q500MC %,
Leica A w] 8 ED .
1.4 BEREVEHZHEESN
1.4.1 @m#& % DNA s3I

F H QIAamp® DNA Stool MiniKit 77 5 2 Bt
AN S DNAL AR IR ok B2 I 7 A0 58 & DNA ¥
. —20 CHRAF&EH .
1.4.2 A R4% DNA 16S tDNA V, K4 F %3

P d

Z M SCHRL6 ], PCR B AR £ (50 pl): 10 X
Zw W 5 pL (F 15 mmol/L MgCl, ), dNTP
(10 mmol/pL) 4 pL, 51 ¥ (357£-GC, 517r; 10
pmol/pl) 1 pL, AR DNAL. 0 uL, TagDNA &
fitf (5 U/ul) 0.5 pL,ddH,O %2 50 pL. [A A%
BB AR A B X IR . PCR 738 2644 94 °C
WA 4 min; 94 ‘CA8 ¢ 30 5,58 ‘CiE k 30 5,72 °C
JEAH 2 min, 30 PEFF, g5 72 CHEff 10 min, PCR
FEPI 1.0 20 B B I Fl Dk RS I B R /N R B
WYL K AT EE 16S rDNA V, X F Bkt & a1 iF
519 H : 357F-GC (5'-CGCCCGCCGCGCGCGGCGGG-
CGGGGCGGGGGCACGGGGGGCCTACGGGAG-
GCAGCAG-3").357f (5'-CCTACGGGAGGCAGC-
AG-3) I F ¥ 519 517r (5'-ATTACCGCGGCT-
GCTGG-3"),
1.4.3 A HE DNAI6S rDNA V, RF 3 K &

MR B IR Bk
FIH B3k DNA 16S rDNA V, X3 | Bty

Yy AR 9 330 T B 519 Al PCR 4 38 2% AR 47
PCR ¢34, PCR 7= F 1. 0% Byt I B 5E 5 H 3k K6
W B R /NFIvk 2. 2 BOSCERE8 ], fff ] Bio-Rad
Deode #4T DGGE BEJE HL UK . 820 F) 5 TR H 15 12 11
L HEAT A B L AR MR BV L D 2020 ~60 %6 (100 %
APEFRIAL 7 mol/L JREFEFN 4020 L85+ H BERG) .
HLUKFETE R 60 “CF 1 X TAE 28 vpolg b #5647, L R
150 V. if (8] 12 h, HL 3k 45 05 #5417 SYBRgreen 1
(100 X Hi B Je . H] UVI AR 2 Ge k6 U B AH
¥ DGGE B35 10 22 5 454 F 2L M %l 43 31 [ml i
MBERE F/NG0 U] DGGE 4574 . LA 1.5 mL K
BTN 10 pL EHE K, AEREAE 4 °C i B
12 ho JHAHBL B9 ol TR 514 (3571 A 5170) #E 47 —
K PCR "84, PCR ;¥ H 1. 0% Bt fig b 6 Jie v VK
R R B R /NI
144 s fig 45k b vk B R el AL b5 Btk o £
A

FHTE B AR 1K Sh A 45 e H, Dk 0 ¢ [mT i
Y 7= ¥ B Wizard PCR Prep sDNA Purification
System 47 4l fk., 2l {k 7= ¥ >k I DynaExpressTA
PCR Cloning Kit (TaKaRa), #4 # 77 F& C ¢,
QIAamp® DNA Stool MiniKit, fli £ i k7 » £ PCR
VHL VKB UE T B R B i E R P . B O R S R A TR
DNA jif J] PCR (1 ByeDye25 2515, PCR 7
YA )5 AE 310 B9 DNA ) F# Ak 470 . Fr 45
7k B AF GenBank C(http://www. ncbi. nlm. nih.
gov) B s FE AT R R Wl TR AP R R A R 5
FROF 5% ¢ F A 3 1Y) 4 TR R R
1.5 BEAREMNE

T H MLAHZUT) Jr ) A 5K 8 T A AR A 220K
VK L FE B RS RN A A S 7R IR R VIR
2910 pm JERY) . IR ARG - 21 4 (575 G 4 il
ALY R o AEA TR I B vh 1 Y 4 5k i 22 1)
Fr AU (98 58 8 HOE 1) F BD L R PO E B
WA M AR 3 B R GE L, I 4 DR AR
JEE N e TR B s R R, D Lo v B B s IR L O
TG & B/ s IR (V/C) s PAS e ) i £
I i 6 R Bz A RIR 48 L i 1 A2 4k
1.6 HEFHit5H
1.6. 1 17 i fit & My B AF 69 235 VA B AR LT 5 A7

fdi i 4> 7 8K f BioNumerics 3. 0 ( Applied
Maths, Sint-Martens-Latem, Belgium) X} PCR-
DGGE #8 8¢ [# 3% 3k 17 2% i 1+ % BT 3 043 43 i
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(Principal Components Analysis, PCA) %X $t F1k
() PCR-DGGE [&] 3 47 53477 .
1.6.2 XIm&KHE

F SPSS12. 0 Hi 4 b PR A 35 47 B0 R R J7 22 0
Mr . IF X 2 8 LSD 2 5 AL,

2 # R
2.1 ANHAETARBEDRENFBEREED
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IO P FR BT A Gl A g DR R S X M 3 T
AR R UL 1. I 1 SR 8o g Al LA
283 KT Ak BRS04 4R R A 5 1 () i B A [ H % 1]
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TR/ A 0 A O R 52 B 2 AT AR IR Y 22 1 2K
IR LS EN AP

FITMNITMNIITIIMIIWN

=117
Duodenal
content

Tk
Feed

F & RaRmR, T K Ramxial, I IV &4 0%
FRFAS 2.7 014 d SRR TR
F is the sample of feed; [ is the sample taken form control

group, [, I, IV

exposed to heat stress respectively. The same as below.
B1 ARPREYEESHERNLRSH
Fig. 1

are samples taken at 2,7 and 14 d after

Comparative analysis of microbial colonies

in feed and intestinal Bacteria

2.2 BRNHHRETERCHENSY P EEAM

5 17

X} ¥ PCR-DGGE J5 ¥ . A 7] 41 B (1) 2% 4 5 1%
FETT 450 BI08 22 . B e 200 B B BE I 2 AR MR R
ML 2 6 Se Ve 3 vl LU L RS R TR R Lk B RO
i) A A7 7 — S SV 4505 5 B 8 A [R) 3 067 P9 95 8 [ s
-3 4 B 22 O 1 3 (P>>0. 05) , A Jigg il AN )
AL e BB S RO A E R B E (P <
0.05), [11 7 N 25 W IR 5 4 v 4 o8 b 2 de T L fLTK
SR A0 14,1516 M 18 Hik 225 g » |y
KA A R 13,14 .14 A 155000+ 38 g . HL vk

2 BT B 10,12 F 14, F oL AT L L #4083 45 1

T~ 1 g FR AL TR A ) R W A T A i BB A T
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LD 507 2 s v e M AR IBUTT
Circle code number represents the order of specific bands.
2 AEFEHMEWHE 16S rDNA V3 X EE 44,
¥ 5% PCR-DGGE 35 & B3 4 47
Fig. 2 Common character and Specificity PCR-DGGE
DNA fingerprint of the V3 region of 16S rDNA

gene of bacteria in different parts of bowel
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o VE TCAR W) 7 B 3 320K 22 5 W3 (P<<0. 05) , = IR
[l — i Bt ] 22 5 8. % P<C0. 05, %x P<<0.01;n=5,

Values in the figure without a common letter are
significantly different at P<C0. 05. * Indicating significant
difference between the same bowel at P <C 0.05,
*x% represents significant difference at P<Z0. 01;n2=5.

B3 BEARBLEEZRESFHBUEREE
Fig. 3 Dominant microflora similarity in different

parts of tract layers
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Mt =4 mRAEE 2R (P<<0.05), KN
AL 78 7 dBf, 248 . 25 B 5 6 R 9 A0 [ 35
LB I B 22 5 (P<<0. 05), Hidg ¥l 35. 7.
35. 7,10 [l R BLIC b 3 25 5% (P=>0. 05) . HAs %y
HARE N 37,5, IV I 1 d 4% AH R HBALAH B L AL
WEBEZEF(P>0.05) ;% 14 d i, 3 H .=
J% 151 g 5 %oF 2L ) AL ] 38 07 L A 4 R IR A Wb 3 25
S (P<C0.01), K35 %k 31.3.33. 3 fi1 33. 3, 5
W7 d A AHE A A B T W 2 R (P>
0. 05) H 5 HR ¥ 1 d 25 AH 8] 8 A6 AR B L e 34 36 B

& E R (P<0.05),
2.3 ANHEXNERIGHERNSY P EEERNIE
T I 0T B ZH 5 RN PO HE R 16S r DNA LA
V, X PCR-DGGE [ ) PCA 4+ #7 WK 3., PCA
BT E S TN | | 4= R Ry 77 A i 34
120 ARRL, T 1T 200 -+ =38 5 5 [l i &6 47 0 5 40 T
ERARA ISR " 4 MTHM+ 185
[ gy 8 A7 A0 4% 200 T AR 2EL 43 T B I (T 4 (b)) 5 IV
HI 1 388 =5 M 5 g E8 A7 D 35 40 TR TR A 2H
HAHEBZS (B 4(0),

£
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= 4f A 8f O - 6 A g @& ao
3 m g o R = Ho® d ‘e O N
,"E‘ . 2r DA 'EAAAQ. .l 4 o - € - o4 ;- D. A .D&Dj AODD‘)A
< —_ 1-
E 8 ol 0 ‘& g 6%y 8l s L o0 Me s O] s , Omm &
Z % Al D AalgR% W Q2 A aa A ™ 13 Of ® B m oo
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2 O e An ° 0 gl L] [ -2F A A
E -~ Q Angm O ® e a A “me [
S w Jaa 8 o Aot ate S o4

S B2a " S 2 2 U 184 o° °

I mEe . & 4t a 4 " "= N Y. "
£ g Uy o RS O ome T = Lm

—~ . - [ [ n °
S . * N . -8F = m, "y .
‘H"C’ . A i ' L Il 1 L 1 —8 A A A _ M 2 2 u 2
B 20864202468 -0 -5 s 10 15 %5 <1050 5 10
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FICHFIE M 5 Main element of the fealure vector

I4H O +__38% Duodenal

Group I A 755 Jejunalcontent

[ [51)% Healcontent

T, V4
Crnupn NIN\Y

~ @ + 35/ Duodenal content
A ~57 Content
M [1]}7 Tlealcontent

4 ABEGETARBGEMEWHE 16S rDNA EE V3 X PCR-DGGE 354 B i 9 PCA 4 #7
Fig. 4 V3 region of 16S rRNA gene PCR-DGGE fingerprint of microbial bacterial in different

intestinal segments of analysis of the PCA score plots under heat stress

2.4 BERCHENBTYPEHEARFNDMSHF
4 53 4

Pl 2 v Sk BT 4 09 48 S0 3 v 43 ) i [l s
FPaE B LR 1. 15 AN 5 2% il ) [m1 i, o s
Jo S SR s mT UL ST AR LI IV 8+ 48 36
57 0] K U B AS 1] 35 35 40 1 (Uncultured Clostridiales
bacterium clone) (1 454 ). (Uncultured Bacteroides
sp. Clone) (2 % % ). (Uncultured Clostridia
bacterium clone) (3 £547) LA K (Bacteroides plebeius
strain ) (4 £ W), Bl & B W ( Clostridium
sartago forme) s L AV 25 A4 1] iz 38 57 25 AT Az 0 &)
IR AR AR M AL A B R 15 1140 i 18 45 8 62 1
K 2] (Stre ptomyces spiralis) (11 £537) | Plebeius T
H @ 40 R (Streptoccus gallolyticus sub sp.) (12 %%
#) . (Uncultured bacterium) (13 £&45) , i [l F1IV 2H 5%
WANHLE s+ 48 W 25 W AR AL AE 2R LA [ B B )

e 2 B g FL AT # (Lactobacillus reuteri) (9 4%
WL BRIE BE R W (S, spiralis) (11 A,
(Bacteroides plebeius strain) (14 2535F) W R 3L FF
W (L. acidophilus) (15 Z54F) .10 2 [\ g 3B 1 55 7
AN o 56 2H i G PN R A R B A ROV A SE
25 ] ki B JUAT B B (Bacteroidetes) FIAS A] B 57 1)
2 TR A5 U I 3K B TR R E RN B Be K & I
ACE /N B DL 320 T o T M T8 PN ) R A e A
BN B AR CHATE (L. reuteri) (9 4505 R HEEEE H
(Streptomyces spiralis) (11 Z547) . R L AT H
(L. acidophilus) (14 &) H LW H B AW T, ¥
HH e RO T TR P B REIR . AR 15 AN R &S
b, 5 GenBank #4fa 2 b 2R W Y [R) P8 1 4 K 2
AR K T 9820 A 1 [ M £L 235 5] 10026, (B &k
5.8.9. 11 5EURE T 5 Z R4 0 REGE Y E 8 E R
PAEP I RIIEHEALA 9096.9200.94 %0 F1 9105 . R ItL
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AN 7 31 T AR 2 0 A W 2 B AR B (Clostridium
sartago forme) 1tz WA (Bacteroides helcogenes) |

PR CEL AT (L. reuterd) FIVEHEHEEF R (S. spiralis)
BB

®1 PCR-DGGE £ EHMFEUEHFHNERRRFIIMIL LR

Table 1 Comparison of genomic sequences both in PCR-DGG common bands and special bands
ol AH T T Ao THE%L/ bp AL/ % GenBank %05
Band Similar lactic acid bacteria species Number of bases Similarity Registration number
1 Uncultured Clostridiales bacterium clone 168 100 FJ440076. 1
2 Uncultured Bacteroides sp. clone 194 98 FJ220958. 1
3 Uncultured Clostridia bacterium clone 174 96 FJ440031
4 Bacteroides plebeius strain 694 100 AB423851
5 Clostridium sartago forme 420 90 FJ384380
6 Uncultured bacterium clone 183 98 EUS837961. 1
7 Streptococcus spp 200 98 AB448942
8 B. helcogenes 473 92 AB510707
9 Lactobacillus reuteri 199 94 GQ131182
10 Paraprevotella clara 184 100 NR041626
11 Streptomyces spiralis 200 91 NR044142
12 Streptoccus gallolyticus sub sp. 224 96 JX975418
13 Uncultured bacterium 547 98 AY668237
14 B. plebeius strain 188 98 AB200217
15 L. acidophilus 199 97 FJ163976

2.5 A HXERIGIFIEHA GBI
FACFRAL A+ AR 2 W I A SR B K
JE BREEUREE L V/C (E B o8 96 B E R 25 R
Fo, HF2ATLIE W I 1 d )5, H R
BEME A KA AR, B4 B AL 0 K R S B
TR AR R R T A T R K WD ol
F(P<C0.05), %] 14 d i HASfb F ik 5] 35. 56,11 28
Ji 3B s A8 Ak Bl 33, 07, F 5 g T AL AR Ak N
22. 74 5 45 I B e 83 V% AR I I8 2 5 T B el /b 1 T
X (P>>0.05), 3 14 d B[] g 348 7 HAS Ak ik
2 31. 02,1 25 W A7 A2 Ak 29. 42+ 48 I
AR Ry 25. 795 V/C S BT Bk 5, Ll g |
WAL T A8 W R B B R RE (P <20, 05) 5

25 W B i R L E B R 68 S T IR 0 L 2 i AR A
o5 B KD e ol 35 (P<<0.05), 3] 14 d 1) [A] g
BB AE AL A I L AR AR IR B 25, 18,
2.6 ANBRET/IMNIBERELELEARRKRARE =

iR td

R O T ZF W <2 W L ] R TR 4 f E
MRS R L% 3, MR 3 ATLIER, T 41 48
1 25 1 T i b B 2 AR ER A4 i o S 5 W A1
A T AN 5 R 5 A W BB AL b Bz AP IR 4 i
W5 1 AR ETHP<0.05) .1 d B H T RIS
BE13% Ae A7, 5 14 d B 48 5k 28. 2% . 34. 6% Fi
35.1% . J34b 1 38 B B A 5 T R A7 1] 22 57 Gk
F(P<<0.05),
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T2 REBNERBNIAEKE E K i
Table 2 Influence of heat stress on the length of villus and thickness gland small intestine in broiler
miH b B T4 A7 i =W A i @Y7 AF
Item Treat Duodenum Vrbl Jejunum Vrbl Ileum Vrbl

I 1281.1£102.4 a 920.1£32.5 a 742.74+28.2 a

BB/ pm Il 1221.4£154.1 a 4.66 A 870.1457.2 a 5.43 B 689.9+74.2 ab 7.11 C

Villus height il 1086.2+136.8 b 15,21 A 735.3£59.3 b 20.08 AB  576.4+83.7 be 22.39B
N 925.74158.2 ¢ 27.74 A 615.84+74.2 ¢ 33.07 AB  478.6+52.3 ¢ 35.56 B
I 224.1+17.1 a 121.0+£14.5 a 202.1447.1 a

BB IR B/ pm 11 217.7427.3 a 5.09 114.545.3 ab 5.37 190.6+12.6 ab 5.69

Crypt depth I 190.8446.2 b 14.86 A 98.6+9.5 be 18.51 AB  162.0£63.1bc 19.84 B
v 166.3+68.5 ¢ 25.79 A 85.4%+4.1¢ 29.42 AB  139.4+£35.8 ¢ 31.02 B
1 5.72+0.11 a 7.60+0.14 a 3.67+0.47 a

4 2

AT/ I 5.7440.65a —0.45 A 7.594+0.59 a 0.07 AB 3.62+0.11 a 1.50 B

o5 R

V/C Il 5.694£0.45 ab 0.42 A 7.457+0.47 ab 1.93 B 3.5940.29 ab 3.18 C
N 5.57£0.83 b 2.63 A 7.20£0.72 b 5.17 B 3.43£0.38 b 6.58 C
1 212.7+15.4 a 217.54+62.2 a 320.1427.2 a

B JEL

Wk X/Hm I 207.5438.7 ab 2.44 A 203.9438.2 a 6.25 B 298.4412.4 a 6.78 B

Intestinal wall
Il 197.3+41.3 b 7.24 A 182.1£98.3 b 16.28 B 256.4410.7 ab 19.90 B

thickness
I\ 178.34+79.0 ¢ 16.17 A 178.44+54.8 ¢ 17.98 A 239.54+28.7b 25.18 B

T« BT BR AR AT A F] /N Fb 35 3R 22 57 R .35 (P=>0. 05) s b A7 AH &R /N -8 35 38 7R 22 57 | (P<C0. 05) 5 [R] 51 80416 JE 5l A5 A [R] Q1 4 3%
N 2E AN (P=>0. 05) s bR AT HIAR R 58 % 387 22 53 I (P<C0. 05) . R Il

Note: Means with same small letter superscripts in the same row differ in significantly (P>>0. 05) ; while means with different small letter in

succession differ significantly (P<C0. 05); In the same column, Values with different capital letter super scripts mean significant

difference (P<C0. 05) ;values without letter or with same letter mean no difference(P=>0. 05). the same below.

£3 ANHTAETMNIFRELEAMRERYENEL

Table 3 Influence of heat stress on the number of goblet cells in intraepithelial

BTigE| Qb P + 4 =W |l 17
Item Treat Duodenum Jejunum Ileum
N 19.8740. 34 aA 17.6841.32 aAB 14,5740, 40 aB
s PR 2 K/ ! ? : !
(100" |- J& 41 ) Il 17.54=1. 37 bA 15. 641, 87 abAB 12.63+1.11 aB
Number of goblet cells in m 15.9341.73 bcA 14.0541. 43 bcAB 11.2840. 48 beB
intraepithelial I 14.274+1.45 cA 11.56-0. 82 cAB 9.46-+1.58 cB

3 W B LB IR T g 8 I 440 i £ A T 0 L AELR oy 1 3 A el
2L H M % B R B A DR R i T R

3.1 PR B E RSB E A S R R M 2 R . 2 50E — R R R . K&/
WAL TERCIROL T 8 A S H X B RUEY R MR TE 2 AN SRR .40 d Y

SE T 3E A IEH A ] 2 R BE R I AL O Wl LR A W T R S B BR R OR I AT R 6 Bl S LR
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FEBE R P34 B . A0 o 28 A K ) 10 RIS 1Y
R RE L T8 T T A A R e S W . iE
Tl 2 W R R AL 7 0 ARk SR AR M B 1 A
T KA B W8S 3R K- ) A ) B 285 ) CRBURE R /N R fn
T A L AR FH S DA Kb A & (B sk R
PUER A2 e ARRESE 14 d i
Sy it F Ak PR 2R B ) i S R ARE 25 R ) R A R A
A A TR ) M 2 3k R ) A e i el AR B
5B R4 38 DNAL6S rDNA V, X3 1 B
BEAR M f B U5 G P K L HR A BT AN TR B B AR TR H i
KT /N Jo A 0 TR R O AR 32 30 8 I i ) R 2K R )
G SENEE AN

HHEVBRAE AV FTRRZ . M
AYERFEE EBRZ, T R, HHiE H g
BTN WA bk i 2 L 31 21 d kB R R
. Ahir ZFUHRGE L 7E I A A IR R
(% 7B ER Gt/ PN R = VA QL R ST A
A P TR P A PR S A 2% . A A R A
N7 5T i T 75 S A 25 R R A ) R R B P A A
KRGS m . A0 HE B B R 10 J8 i i fekt
XA, i T8 0 A R G R A A R RE LI
PN A ki B At DR 3R 5 ) i T AR 5 A ) R DR 4
JSAH R I 28 3 K T i ek o AR ik 2 SR ¢ B AN 33
FAF T W h B R 2 RE R EE T T AR
g %) TR R M A /0N o B A RN K 1 R o T i 1 TR
BERZ WA A K LR R RE AN B B BRSO . ST
HRAE 9 — 3. DARE AR DL 2 ) e BV [ SRR 7 [ A
LR 35 1 4 Ak » AR DL (9% v 0K D 42 b 156 B 3 7
TELLAIM bR B S . AN 06 P T P9 2 W A0 B
TR B2 43 A 2 B [ fizy 308457 40 R 180 K R0 4 /0 T
T A8 W A A R e O HLAR 1 d b 7,14
d B 45 i B (m) AH ABLBE A /N . SRR 3 7014 d B
23 W Il Ji 35 4 e 1 B RE LA AR I T BE R O E
PCA 3 Hr 45 5t 8 B Bl 5 I 07 390 1) 40 2 00 34 40 o
WA EAHRE 2R,

o 3 A ) B B — 4> PR W AR T S 1
s RS MIE A SRS . YX M ES RS
(e T A B IR B 2 5 3O b T A R R
R HE A EOR D e AR, Wi 5
38 2o 5 4 i R AR 1 A BN L o AR TR B L3 n
TR 53 D6 SR A 11 5O BRI A R R A KT AR S A
Sy HTIN s ORI F B Ak b I Y 2% 5T
AT R -2 RS | by N i = - N = R G S S

T SR A 0 T B L R g AR T O 3 R
PR I e ek 2 1 X0 A M T ) S B . AR A T
i PRI X i T 9 7L R AT TR RN OSLIE: T R 0l b, K
FER AR BRI . Alge g5 L %, =48
1 72 1 RS AE BRI A [ s B AT G ) 38 2 I L
FFE (L. reuteri) | W28 € 5% B W (S. spiralis) ., (B.
plebeius strain) VERRFLFT T (L. acidophilus) i 7]
Jo AL 25t N B Sk L I L IBE S B4 A AE S T A
FNIFTHE B (Bacteroidetes) F1/N A 55 35 04 40 14 45
b W 33X S TR B E RV R B R B K & I A E /N
Byt . Horp, B O R (L. reuteri) |
W2 E 8% B W (S, spiralis). W R FL A # (L.
acidophilus) , J 251 AW 4, 36 B AR P08 T R
V- S B T B e G A TR SO T
A A o0k B T A R EVE T o o T L RO B
P58 X i T8 TR R 114 45 48 A2 Ak L By 1R HE A 9 ) O
RAEBAE KR E AR, MA R EEREE SR
T T — P Rk .
3.2 MNEBXNERBHEAREHNUARBREL
E AR ER R

/N 2 B WITE AL R 3223 i i 1 R R A
45 DI RE Y 1 H = Sh W HLIR 58 70 TH AL R W0 F 9
M EEARIIE . /N SR /N 9 T2 R IR A5, H
FRE B TR N V/C R A B S I AL I T BE 1Y
FEAE bR . Mitchell S50 BF 58 & BE . 155 0L 9 filE /1N
BEXG 23 i 506 e BE 26 3R T RRURN 8 B A RR i B2 X
PR B AR . T2 BRI IR 28 T
B+ A8 W 23 W ARl g g% B T R G 2L L
GLE JR) XA K B W R R B ™
R BRI 10 o o AR AN R AR AR
AR LSRR I 1 d S5 1B 90 B K >
e N B 14 d AR AR IR R 35. 56, HRO S
Jo 8 40 A5 b B Ry 33. 07 1 48 B A AR Ak R
22. 7454 Jipy B g 53 TR B R I8 2% 8 T ik il /b 15 1
FH25(P>0.05); V/C HH BLF B ka4, Fo iz
23 AL 5 - A8 W LB W] R R (P<0. 05) 5
5 o B g B R B R N7 VR 5 R S O B RT A L 7S B R AL
SR W f ol 3 (P<<0.05), 3 14 d B [l i
PRAL AR B A oy B R S AR s B 25, 18, 1L
B A R IR ) S S X [l i PR AL B S R S R,
A AN HRGE 1 — 3

/NI B 45 R R T 3R BT AR S i i
il » 1717 iz 10 28 R - Bz A4 S S ER A LA PR A
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2R A BARE ORI A A 0 B R TR 22 A 1 R R A B AT OGP 0 A 79

AP 73 00 20 M A B o i 3 5 A ) a0 R RS 26 22 )
{5V 0 o ) R M T S AR G R R RIR 440 i
A K i T 7 s e S X A B Y R L
PR E FEAEM . S WA T 4l HER A i i R
Wy ol I AR Kk AL - 7 — L OG- i 2k 9 2 B AL
VR 20 B LA B o S P S e T e TR R
T N5 b Rz AN B v b R TR A2 K I i SR
W SR A R R AR AR SR e Il TR AL LB K
JEW D e ol T AR W A W R R
PAPRIR 200 i 2 3% o I O 3 Bt R 9
S b A5 W AL R R R AR 40 R D B
WA A U R 23 i i i S8 A6 X5 9 6 2
BAREE BT M AA O . B ™ &
S R B T Y S A5 R L ok 2 25 4 B 28 A
TE IR R W S B0 E D RE AL L 6 FLAR Y A
KA —EARIEM . 2T AT PO S 2=
R0 1] g 08 57 24 8 By b LA B 66 M 2 2 4 Ay 1 A A L
T H AR5 TR HLREAH S /N T AL Bz P AR 40 it
B AR A SE R R) T, DL R A 5 i F L Bk 75 A
fF TRt — 220 E.

4 &

PO 714 d B fig Il i A PR R LA A
(R R HE 2 T2 TR 8 M 1 1 A 52 T 65/ 5 T
PR N B R B & /N R e 2 P R FLAT
W (L. reut eri) M2HERE R H (S. spiralis) \WE TR FLFT
B (L. acidophilus) V-6 8 SRR, a2 L # b S
B0 T Y17 5 EL 18] A R K B e D B B
M+ 48 W 25 W S ol RS B AR 20 e i &2
W R ARRE B B BN ARG E 2+ R I R
B2 AR 40 i 5 02D e Sl BH R, RO =S g | TR
A, ZE R R HAON SO OB B R & A5 B A
TR T A B ZH R 52 e AR R L O HL 2 I 2H S by R A
T AR A S BOAT T A R P A B R X 2
THALM S TR ™ B2 A R Z—.
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