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Diversity analysis of the intestinal microbial flora of laying hens under heat stress
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Abstract ; Structural changes in the intestinal microbial flora of laying hens were analyzed to determine the influence of heat
stress on the intestinal microbial environment and explore microbial colonization of the poultry intestinal tract in the hot
environment. Ninety-six 16-week-old Jining Bairi chickens were randomly allotted into control group I (24+1)°C or the
heat stress (38+1) °C group. Each group was divided into six replicate subgroups, each consisting of eight individuals. The
duration of the experiment was 14 days. Denaturing gradient gel electrophoresis combined with multivariate statistical
analysis and real-time quantitative analysis of the 16S rDNA were used to analyze the diversity of the microflora in the

duodenum, jejunum, and ileum. Changes in the abundance of the microflora were also studied. The effect was examined at
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2 days (group I ), 7 days (group I ), and 14 days (group IV) of heat exposure. PCA was carried out and the results
showed that the composition of the microflora in parts of the duodenum remained similar between the heat-stressed and
control groups, but that the microbial composition of the jejunum area varied between the heat-stressed and control animals
after 2 days. At 7 days, significant differences were found in the composition of the microflora in the jejunum and ileum
compared with that at 2 days and at 14 days. The influence of heat stress on the bacterial composition in each part of the
intestinal tract was most pronounced at the 7-day time point. Bacilli, Lactobacillus agilis in the jejunum and ileum, and
Lactobacillus johnsonii and other uncultured bacteria in the ileum, were not detected at the 7- or 14-day time points, while
Bacteroidetes and y-Proteobacteria, uncultured Escherichia sp, Bacteroides helcogenes, Bacteroides ovatus, and Shigella
sonnei, were detected in the jejunum and ileum at different time points. Decreases in the overall abundance of L. johnsonii
and L. agilis were most obvious in the jejunum ( P<0.05) , while the abundance of B. ovatus and uncultured Escherichia sp.
in the jejunum and ileum was obviously increased (P<0.05). The number of bacterial cells of each of the various strains
ranged between 1.76—6.58 lg CFU/g. The results indicated that the proliferation of lactobacilli and uncultured bacteria in
the jejunum and ileum of laying hens was inhibited under heat stress, while the growth of B. ovatus in the jejunum and
ileum was promoted, resulting in disruption of the digestive tract microflora balance. The intestinal microflora of laying hens
under heat stress is relatively abundant, and the diversity of the flora in the jejunum and ileum showed distinct patterns with
increasing heat stress exposure time. The effect of heat stress on jejunal microbial flora was most pronounced, followed by
the ileum and the duodenum. The types of lactobacilli in the jejunum and ileum were significantly different at the different
time points. The effects of thermal stress were detected in the duodenum and jejunum, particularly in reference to four kinds
of pathogenic bacteria. The results suggest that heat stress can inhibit Lactobacillus species and promote the proliferation of

oval Bacteroidetes, thereby disrupting the balance of the digestive tract microflora.
Key Words: heat stress; laying hens; intestinal flora; diversity
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ANEE BN EE S H, HAPXT A (24£1) CTRFEEREIN O d,ich T 4 iR (38+1) °C ] RAERTR] N
2.7 Fr14 d, 43 Ahech T I VAL SRS REEE 14 d, 358 ] F B ROK 6 P BRI A1 oAt A5 PR35 R 22 (At
JEURFZH A GR35 4 F ) A — 80, AR 55% 0GR 16 h, 3R 10 Ix, SR N FRREeRg A0 X, BF 28 3011 i A 1R 6
X ] WA [7] K- A7 HOAR, B S B b [ XS 00 SR AR i (NY,/T33—2004 ) B il , I 1 MERTHEF T K B AR 2
1.2 FEIE S b a

FERHAL 25 b FRZH (1 53 B P S XS HEA TR, o0 BIAE TCRRRAS TR+ 248 W 25 W e Il g 1) N 4%
YIRREA  3T601% 5 RSN EWISIRA IR G H 0.2 o/ B335 2 mL B5.04F, B -20 CAALE, JH T8
B2
1.3 B A P2 Ao BT
1.3.1 4075 DNA B4HE

ZIESCH™ 2R QTAamp © DNA Stool MiniKit, 4% FR A T 2 AN T B DNA, FH A IR R 1) 2 100
FE &L DNA ¥, -20 CIRFA
1.3.2  FEN4E DNA 16S tDNA V, X ERFPEY 1 B

ZIESCH  PCR WK (50 wl) : 10xZE w5 pL (7 15 mmol/L MgCl,) ,dNTP (10 mmol/pL) 4
wL, 5147 (357£-GC 517r; 10 wmol/pL) 1 wL, B4 DNA1.0 nL, TagDNA %A (5 U/wl) 0.5 wL, A ddH,0 #b
JE 50 wL, [AIETIR E A IR A FIHEXT I PCR &M 3G 45440 94 °C BlAE M 4 min;94 °CA8E 30 5,58 Cikk
30 5,72 CIEMH 2 min,30 MEI, F2J5 72 CHEMf 10 min, PCR P2 1.0% (S35 50) B RS EE I H vk rer )
FrB R /NFTH BE , MRPE K AT B 16S vDNA V, X F Be i 3T & i, i 51 4 8« 357£-GC (5'-CGCCCGC-
CGCGCGCGGLGG-GCGGGGLEGG GGCACCGGGGGCCTACGGGAGGCAGCAG- 3') | 357f ( 5'-CCTACGGGAG-
GCAGCAG-3") FI R 514 517r(5'-ATTACCGCGGCTGCTGG-3")
1.3.3 DGGE £

FIFHE 345 DNA 16S tDNA V, X414 5 B4, AR i R 519 F PCR 973 2% 4 #E 4T PCR 9734,
PCR 7291 1 1.0% 35 B MR I rit RS - B K /NI B8 . BRSCRR™™ |, 1 Bio-Rad Deode #£47 DGGE #EJi%
HLUK o 1] 8% (BT HE 73 450) 1Y) 3R TR A4 IO i MRS R A7 0 5, 728 M ) A B2 91 T Ry 20%—60% ( 1009 1Y) 7228 M 5 6 5 7
mol/L JRZE I 40% £ B FH WG ) . HIKZEMETE 60 °CF I1XTAE 28 thil k47, B K 150 V, BFE] 12 h, Hijk
ZEHS AT SYBR green T(100xA B A% ) e o, Fl UVI 5% R GG B AR, A Pk A5 21 A4 11 3% B8 5 A Quantity
One /4 ( Bio-Rad, USA) #4757 1R 51, {8 FH 43 B8 44F BioNumerics 3.0 ( Applied Maths, Sint-Martens-Latem ,
Belgium) %F PCR-DGGE 48 8L #4745 114, 1 153 73 1 (PCA ) BEXT B 46 9 PCR-DGGE &35 #E17
53M1, HH UPGMA (unweighted pair group mean average ) #4725,
1.3.4  FR Il 2z 5 a0 Ak 2y alifb 5 2k i 42 )y

¥ DGGE Bl - 1% 22 5 454 R 4544 43 0 R, NBERE /N0y PR DGGE 2548, LA 1.5 mL 2K B0
BRI 10 pL KEZRIEK , FERG AL 4 CHCE 12 h, HAIR R T2 51490 (357 A1 5170) #47 — K PCR §~
#, PCR =4 1.0% B BEWESE I B AG I F BE R/ INFIMR BE o TG BA T 0 B i W 6 Jie L ks Je [l ]
W r=#) ] Wizard PCR Prep DNA Purification System #4744k, 44k =)k H DynaExpressTA PCR Cloning Kit
(TaKaRa) ¥ EE e F 0%, F QTAamp © DNA Stool MiniKit 2 Fik , 25 PCR FIH Uk 5631 78 [ Fr BE A IE T
WO VLS5 A 4H TS DNA L PCR [ ByeDye25 4534 I, PCR &AL H1 578 310 A DNA I 5 A7
JIAR 45 M F GenBank (http ://www.ncbi.nlm.nih.gov ) B3 & 247 15 4 [F] U5 M LL X, I8 Bir 157 51 $2 58 RDP
BRI S PR A SRR & L
1.4 SCHP9OEE & PCR(RT-PCR) I
1.4.1  FLERFF OSUBAT IR B AR A T B (9 R S 5

I3 HIZ M Denman' " 05 HE RS 1, 519%F th B AR T AW TR RS ARA RS
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i, 2B Taverniers ™" 55 )5 il 45 RT-PCR FTAGIN & (bR AR AR , SR FHRBAE e S 5 1 AR 1Y) DNA 751
5 i AR , AT T AL TORL, LA E AL RS R B L 2 DNA FEARHES . RT-PCR AR R K 20 pl.:
SYBR Green QPCR Mix(TOYOBO) 10 wL, [ FUF5 14945 0.4 wL, DNA #ik 5 WL, K= 20 pL, A 26E
H PCR JZJW {E ABI 7500real-time PCR system-( ABI) 34T, H PCR W FER W3 2,

F1 IEBAE AR ST ERXETESRES Y
Table 1 The specific primer for Lactobacillus, Bifidbacterium and E.coil

e SIFEI(5'-3") PR bp
Gene Sequence of Primers ( sense/antisense ) Length
FLERFF I Lactobacillus 5'-GGAAACAGRTGCTAATACCG-3’ 5'-CACCGCTACACATGGAG-3’ 347
XUEFF I Bifidobacterium 5'-GGGTGGTAATGCCGGATG-3' 5'-CCACCGTTACACCGGGAA-3' 511
AT Bacteroides 5"-GAAGGTCCCCCACATTG-3' 5'-CAATCGGAGTTCTTCGTG-3' 425
KIGHTE Clostridum 5'-AAAGGRAGATTAATACCGCATAA-3'  5'-TTCTTCCTAATCTCTACGCA-3' 96

*2 PCREMEF
Table 2 PCR reaction program

FEH TR a5 EPS S A (EEN e Je i

Gene Initial denaturation  Denaturation Annealing Extension Cycle Last extension
FLERFFH Lactobacillus 94 °C , 4 min 94 C, 45 s 64 °C45 s 72 °C, 1 min 35 72 C, 5 min
AT Bacteroides 94 °C, 4 min 94 °C45 s 62 °C45 s 72°C, 45 s 35 72 C, 5 min
WU FF I Bifidobacterium 94 °C, 4 min 94 °C45 s 59 C45 s 72 °C, 45 s 35 72 °C, 5 min
KIGATFH Clostridum 95 °C, 3 min 94 C, 45 s 57 °C, 45 s 72 °C, 2 min 35 72 °C, 3 min

1.4.2 SERFZEOGE & PCR

FEEBAYE T2 2 ks, ) 58 A0 0 66 BEASCIN 52 Jooher e B, 5 b o e S A5 B A5 31 7 AR TR I B A A
WERMR , KA LF i PCR S EAT98 68 1 PCR, LA Ct A DNAB bR | LA A3 B0 X 55 b Ak b, 27 A
X AR 2R
1.5 FdEgitatr

RT-PCR Kzl 5k FH SPSS13.0 HH Y LR 2 5 22 3B (ONE-WAY ANOVA) #4748 i1 7 Br, 54 LA
{H+AR1fE2E (Mean + SD) E/8,n=5,¥JER ] Duncan T L E

2 H#R

2.1 PO NG g 1 PN 2 R TR S

L 1 88 ik iha] DI R 5 2 5 B TR [R] | (R A A — M 55 s W 1 W] —350 0 e 4 s 1R i
MR 550 8025 AN W3 (P>0.05) |, {H iz AN [R) BB A (148 20 1 1% 1) - 3 45 B2 77 i 35 (P<0.05) . &
BYPHEF R RS, F B2, 4008 15,16 12 F1 14 HOE + =48 W, 5480 51 1210 (12 #l
13 10 ] A0 Fh 2 L /b S8 300 9 11 12 A 13 (18 1-A) , 4T PCR-DGGE 77 s 11 75, A W) 40 1 1) 4%
AT AR B i B 22 R BR A S LA TR TRT AR P A L DASBE I TR 33 v A 7 7 2 15 LR ARl A S A i
X545 W B A ) R E AT B2 P IO 4 SR UL 1-B) o BN 2.7 14 d IF 23 g SR 48 1 1) AR B A
I FRRUEE 53501 46.30% ,36.52% Fil 32.64% ; LU S X6F 11 i 41 P A 52 M, ABALLEE 435 R 57.34% . 34.63% F1 39.
349% 5 X1 8 BB 440 B ) AF AL d5e =, AEABLEE 20 3 84.17% 68.52% Fl1 72.38% , 45 M B [l 43 AT 45 R 3%
B, 25 W 5 Il g BB AR 23.17% , 25 W 5 -+ 48 M AR ARBLEE 28.59% , #0732 d HE 7 .14 d IS4 i B [B] A
IR/ IN BB 7 14 d B X6F g 1 45504 4 1 2EL 1l P 5 i 2658 Sy B B

X HRZH 50 3 2H 16S tDNA V3 X PCR-DGGE Bl i) PCA 73045 R ULE 2, PCA 3 Hr &5 R R, #Ui
P2 d B, A8 WA R R X B ARARL , 125 WA AL AT o T R e BN T d B, AR A
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Bl1 TRERBEWMAE 16S rDNA V3 RERF £ #5714 PCR-DGGE 84 EiE (A) SRESH(B)
Fig.1 Common character and Specificity PCR-DGGE DNA fingerprint of the V3 region of 16S rDNA gene ( A) of bacteria in microbial
different bowel (B)
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£ § ; N K . a 8 Sl N L. ° D) 4l A N 'Y = =
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PC1 (29.54%) PC1 (26.58%) PC1 (27.12%)
FETCRHE ] B

The main element of the feature vector

2 RAMHE2RTXE 14 XREAEBEMEWHE 16S rDNA £FE V3 X PCR-DGGE 154 B # PCA 447
Fig.2 Heat stress when the V3 region of 16S rRNA gene PCR-DGGE fingerprin of different intestinal segments microbial bacterial at the 2
day,7 day and 14 day of analysis of the PCA score plots

N R 2 B 55 X6 B ZE W A AR AR, 25 55 0 g 38 7 TR A 2E i 23 R W 0 5 R RN 14 BF -+ 38 I o TR 2
IR R 5 0 IR AR LA e (B2 1 5 iAW R A R A B B 22 5 (K 2) .
2.2 FEXSHAHTE N A b A AN TR R R P R 2R ST

P 1 R Sk i Aig 948 SO 35 v 23 ) IR (RS e 45 R DL 3 13 Ak e S R 2l 24 1 B i | e R
AP, 0 8 SR AT UL R 7 (14 dIRES g A ] g A ARG D B USRS T ( Lactobacillus agilis |9 45747
(1] Jigp At A G 1) 249 B FLAT B ( Lactobacillus johnsonii (1 25715 ) AT £5 8 4N ( Uncultured bacterium (10 5%
i) AU AT K5 5% BT T8 & ( Uncultured Bacteroidales bacterium (12 25711 ) 5 73 4 , FRN AN W] o [] B 55 %) HR2H L
BT REIN B AT B SR A ( Uncultured Escherichia sp 4 551 ) 15t 3% UFT 18 ( Bacteroides helcogenes .5 &7 ) (U
UK ( Bacteroides ovatus |7 557 ) . 2% [ ki B8 [ & ( Shigella sonnei 8 25747 ), 1£ 13 Nl F45 R, 5
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GenBank 04 1 2 0 14 IR URLME 40 K 28080 KT 98% , A7 (IR ML 235 51 100% . {54 5,711 Fil 12
5B T P 5 2 RGO AR B B C S E BB W B TRT IR AR 92,90 .94 .190% 13 25781 73 A1 TS BE TR 1]
( Firmicutes) U] ( Bacteroidetes ) 22 JE 1 ] ( Proteobacteria ) VA S &4 7 M 1 ( Unclassified-bacteria) , H:
o4 Z)7 5 5 R EEFRANPA ) DNA J3 8 5AG = BE AR AUM: | 156 BH B0 SO T I A I s vk E s, ELARAE Rk
INFIBYZEAE . DGGE I3 rh A0 PR B T ARG I 3] 17 i 32 B4 vh T 27 AT TR AN I LR AT T )R T AT A )
FEAL TP T E WU H R oy 2 AR R IC R

# 3 PCR-DGGE HMEHMFEREELTHNERFEFIINILNER

Table 3 Comparison of genomic sequences in common bands and special bands by sequencing and BLAST analysis

[Rl R4 9 ( GenBank &%)

A . A/ % ANEE TR % MR/ %
Band Humo'lugou‘s microbes Similarity Bacteria belonging to class Bacteria belonging to door
( Registration no.GenBank )

1 Lactobacillus johnsonii (HQ384294) 99 ZETFT I Bacillus(12.1) JEBETE Firmicutes(48.5)
2 Clostridium sartagoforme (FJ384380) 100 ZERUFF IS Bacillus(14.6)
3 Lactobacillus gasseri (GU417927) 95 ZEAUFTEE Bacillus(10.8)
4 Uncultured Escherichia sp ( DQ856885) 98 y-AEIETA y-proteobacteria(3.5) AFFE W Proteobacteria(3.5)
5 Bacteroides helcogenes ( AB510707) 92 HUFFE Bacteroides(9.4) AP Bacteroidetes(28.1)
6 Uncultured bacterium (HQ320782) 98 Unclassified-bacteria(5.1)
7 Bacteroides ovatus ( AB510705) 91 WIFF B Bacteroides(7.4) HIFFTE Bacteroidetes
8 Shigella sonnei (HQ407271) 100 y-ZEIE T y-proteobacteria(9.6) AFFE T Proteobacteria(9.6)
9 Lactobacillus agilis (AB300519) 98 ZEHUFF IR Bacillus(8.2) JELBETE Firmicutes
10 Uncultured bacterium (HQ321794) 95 Unclassified-bacteria(2.8)
11 Lactobacillus delbrueckii (EF015468) 94 ZEFUAF I Bacillus(2.7) JERET Firmicutes
12 Uncultured Bacteroidalesbacterium( HM079683) 90 AT Bacteroides(11.3) AT Bacteroidetes
13 Uncultured bacterium (GU171201) 100 Unclassified-bacteria(1.8)

2.3 PR PN X AN (] B 2 A A PR R B ER  5

F RT-PCR J7 KA B RS N+ 36 25 i A0 [l i O E M sl R A SR L 4, R4 T IR, +
AR A 29 IGFLAT T R TR SR AN (55 13) TEAN ) PR S B 5 0 R4 e Ae 1 i 3 R, G
R 14 d R RESRCOR I B (P<0.05) 3 20 FRFLAT TR 7E -+ 48 B 523 B 007 LA et 3 265 S WA 4
A T 355 35 20 B A28 B 5+ 48 s (7 LA B 3 TR (P<0.05) o BRI ADUAT 1 7 45 o B A S TR AR 84
A B2 50 B2 LA dd i 2 T (P<0.05)  FLrp B A A7 I 3 2 d B o IR, O = 1 - 48 W .
T30 AR SR BT I (5545 12) AT RS20 TE (55415 13) 43 AIAE 23 [ R iz 30 AN [R]85 s B 5 %o R
LR B T FH(P<0.05) , Frd [ i3 A 8 2 d B IR B B (P<0.05) . ASIRES T 1 o BIEN
RW A BRI BUE AR 1.76—6.58 1g CFU/g Z i),

3 iTtig

3.1 RSO T A R R R AR AL A

ZhPIAE TR BRI |, I3 A E PR SRR, (FUR P 2K 98 2 8 — RS iR 2R . B
I TR | H I RERE R 32 TS0 0 B RE 22 L H i DR R L i TR S R, B LR
TR E | AR DR FR IR BT O 2R I R K&/ N A Y R R AE 2 JH T
K,40 d PR ) BORFERE BRI ORI AT R 26 , S FLRRAT BN U3V . B W IR W i i i by i 2
WS TN, R 6—7 J81) , AIREGRERE M MUY 16 R WA SR , I S 0 A ARG AR S 1 A P TR R
i T TR 0 R A AL A 32 B ARV IORE RIS FRKF (IR R OB AL & 1 ) TR A B R (RO /s
FUIMTHAR ) SN IR LR R T AE R ATk B2 IR S > 14 d X0 300 P9 Ayt 6 TmDist PR 3R 52 i
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A PSS, B MR DO ZH AU [ - oied oo ) B, e o el ol A 490 55 i T R 25 AT 2 8L DNA 16S rDNA 'V,
XY™ 4G Fr BUREAR BE BRI AL UK LB BT A SR W, AN TR i BE AN ) H XS HE Mz A Wy i, TR 52 31 25 i Hif
M MK T DR PR 2R R

% 4 Real time-PCR 5N EBREHEBLSEHELTH (1g CFU/g)

Table 4 The bacteria number quantity change different intestinal parts detection of layers hen by real time-PCR

o B piseiEl i Band

Intestinal Treat

segment group 1 7 8 9 10 12 13

pptil7 I 5.76+0.03b  2.12+0.01h — — — — 3.68+0.06 ¢

Duodenum I 4.23+0.05d  2.3420.04 f — — — — 3.24+0.03 d
i} 3.59£0.0le  2.23%0.06 h — — — — 2.48+0.05 f
\Y 2.1420.06f  2.6520.02 e — — — — 2.20+0.01 h

23 Jejunum I 6.27£0.03a  2.5620.04e  2.3120.03c¢  5.53:0.02b  3.67£0.02b  2.75+0.02e  4.82+0.03 b
1 5.43+0.04b  4.23x0.08¢  3.87+0.02a  2.33x0.01d  3.87£0.07b  3.2620.01¢ 2.8420.05 e
| 5.11£0.02¢  3.67£0.03d  3.12£0.06 b — 2.79£0.01 ¢ 3.9820.06b  2.32+0.08 h
\Y 3.83x0.07¢  4.21%0.06¢  1.7620.04 d — 5.04+0.06a  4.87£0.08 a 2.05+0.04 1

[l Teum I — 2.01£0.02 1 — 5.86+0.03 a — 2.80+0.03¢  1.89%0.01 m
Il — 5.78+0.03 b — 5.32+0.04 ¢ — 2.95+0.04d  3.60+0.01 ¢
| — 6.58+0.02 a — — — — 4.68+0.05 b
\Y — 5.82+0.01 b — — — — 5.07£0.03 a

R BIE AR R TR R 22 5 B 3% (P<0.05) M E PR R 2ZF A BE(P>0.05); n=5
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X BN TR AL 3R TR] A HE RS AR W) TR AR H TR BRI DRy A R PR B AR AR R AR A Ak (A IR B 9 K
) P8R A B S s N R RS R AR Ak, AT S ST AL PR SEL . PR RN DL N i B [ R
(] AFRURR B R s , AL 14 g fEK TR 27 b i W S B T LA AP BT 0070 AR S 6 M 3 P9 2 0 400 o o
AEARLEE 3 Afr 2 W, 25 R B or 40 B e AR R B /0, 0T 48 B B 7 AR U fie e, JF HHOW 2 d L 7 .14 d 00451
BRI /N BEBTFRREE 7 (14 d i 23 W | el s PR R LA M R O 5

RN T 14 d B 23 Jig 0 ] gy S o ARG 221 7 e LA O AN PR RO AT 35 5 T R b PR LT R R TR
P AE I —F A 25 R ERE R R i KAV B E | BEVE Y g1 26 B4 i DX 1 0 7= AR B0 7E I T [ T
B I K AT BURR A B R, T RE I IS R B A G 2 7 AR LR W A 5 FLAT I AT LGRS A B U E I X &R
P SR RO, 5 TR I v A R P I T A S X R PO WA ST A R BN 7 d B
J 1 FR AT R 2K AT i I 35 TR 5 30008 TR %) A, (i 2E A 3 A %o P 1 ) B

FRON] TN ] Bsf 1] B E 4 W 02 g s o Al 81 DU R SO 1, 2R ThTE y- IR TR AN AT RN, y-722
TR AR TE B T T AR B , ASHIE 58 00 3> He X 25 SR 36 B, -8 T 1A 44 B B A0 45 A5 88 Q18 J& ( Shigella ) | B
JEAFT TR ( Bacteroides ovatus ) FI/NT] 5 52358 4 [C IR & ( Escherichia) =284 , AR5 QA& 5 UL A9 I AT, BEAS
SR FK & WA PRI | 32 BRI I T8 R 45 R4 K B | 50 B RRE 5 1T B T DU B8 7 AR SO R R
HRZH 2L i PR A5 AR IR SO EE , A B TR A A K B0, S8 IE IR . KIGIR A G AT 5 A [ 28
Y D A P Ak PR X R W 35 A DR TR, 120 A e 28 e, BT 38 iy, H RTIZR R 16 35 TR 1 3 X000 J 1y
TR YR 2 —  f Rl O, SN RS i R R S5 P AR AL, B Bk H B R 0 O R B
A FEEARE, AT 2 AR T 7 2 — P ik,
3.2 FRON IO B AN [) g 1 A A% TR AR A 1 5 T

Deng %6 (T FT 45 SR, F00 302 5 UK & T il B IR 25 44 BB Ak , WA I T8 2 B S e K7 FE B T30
TP AR I 1 107 37 TR ERASE Y ML AR 2 FRFT B T LA 08 At PN 2% 1 W T ) R B 45 ) 30 gl ) 422 150 B R 7
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4 #ig
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