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W E AR ASBRPRRKELRBEZF S # (Polysaccharides from the fermentation concentrate of
Ganoderma applanatum (Pers. ex Gray. ) . GAP)SF A MR LM A L E AR EmEf R e eR 0 Hh, it
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Effects of the polysaccharides from the fermentation extract of Ganoderma
applanatum on the mucosal structure and intestinal immunocyte of broilers

XING Ya-li' , SONG Hui'?* , JIANG Yun-yao', NIU Shu-li', DING Guo-dong'. SHANG Hong-mei'
(1. School of Life Sciences, Jilin Agricultural University, Changchun 130118, China;
2. Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungi, Changchun 130118, China)

Abstract Experiment was conducted to study the effects of dietary polysaccharides from the fermentation concentrate
of Ganoderma applanatum (Pers. ex Gray.) pat on the mucosal structure and number of intraepithelial lymphocytes and
goblet cell in the small intestine of broilers. A total of 225 one-day-old healthy AA broilers were randomly divided into 5
groups with 3 replicates of 15 broilers each. The 5 groups were fed with the basal diet or diets added 5 mg/kg
Flavomycin or three concentrations of GAP (0.05% ,0.10% and 0.20% ) during the 42 days study. The results showed
that: 1) Dietary supplemented with 0. 10% and 0.20% level of GAP significantly increased villus height (P<C0.05) and
V/C (P<C0.05) ,decreased the depth of crypt (P<C0.05);2) Dietary supplemented with 0. 10% and 0.20% level of
GAP significantly increased the number of intraepithelial lymphocyte and goblet cell in each segment of small intestine
(P<C0.05) ;3) the number of lymphocytes and goblet cells increased in each segment of small intestine with increasing
of age;4) The number of intraepithelial lymphocytes was gradually reduced from duodenum to ileum in the same age,
but the Goblet cell number exhibited an increasing trend. It could conclude that dietary supplementation with GAP could
improve the structure of small intestinal mucosa, maintain intestinal mucosal barrier function, and promote the healthy
growth of broilers. and the best additive amount in the diet was 0. 10% .

Key words broiler; Ganoderma applanatum ; polysaccharide; mucosal epithelium; intraepithelial lymphocytes; goblet cell
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Bt ol A A R R L K Y i e R
IR E RSN EE )2 R, il LR 2
JRCER 3 G 32 AR 0 35 SR W o ) T AR AU Bk
W2 Hh W B B I AR R AR TP 2
PRHLAR RS — B B2 . B, 2 4R A 14 i 1
SR A E 5 2K & PR A K B BT B AT AN Al
SRR,

PUAERIEAME LY AERFCESR 8 R
Aerp iz i TR 2 el SR A A R
ECIR SET 2T S Y YN TE Y/ RS A AU R RS
W A AT 1 UE I i LAGIE 52 L ) — BT 2 O A
PR BN B TR BEBICE B B R, 2 0
1) B P 1 R R B RTIF R B OS2 — . ROk
Z WIS ARGE R W, 22 WAL g — ol S0 5 2 E 0 3
A BAT PR PO TR A BT B S AR
PEET W E (Ganoderma applanatum (Pers. ex
Gray.) Pat. \GAP) &R )& T H @& [ TH T H N &
AR . — S5 R W ZHEXHG T E 57
TH AR H 2 b B EIF R L S s MR S 113 R4
s AR vk T 4k A 75 GAP 1 R

BAPRE L AA PIRG Jyaa 50 b kL 5T H OB RS
GAP X P X figg b Ji 235 7 e b Bz oA 7 L2 240 Jif A A IR
0 B B S L R GAP AR P AR 7 T
PR HE BB A

1 #REFE

1.1 RIEHH

R R TR I T FR RO 2% R B K 2 ) 42
At I AA RIS AR T O T AR b R
A RA
1.2 REHEARERE

IR E 1 H IR R R AR 9 AA ARG 225
Ho BN S NACFRA B2 3 RELE  BIRER
15 H, 5 A~ 4b HAH 43 50 o0 X B 4L (5 K- R20H 7Y S il
HHO P4 R GERb H R+ 5 mg/kg 85 5 F) M
GAP 41 (B ik F O v 43 50 % 0. 0524,0. 1024 1
0.20% 1) GAP) ,iRIG ] 42 d, Bl R & FMRK, %
R ERR T AT S e F A B WL P YG SR 1 100
HAAARDE o 106 FH & A i Al 2 rh 2 b 2 B 48
Dol s i s . LRl R AR B R K LR 1.

F1 EGARARREFAKFE (KT ER)

Table 1 Compostion and nutrient levels of basal diets (Air dry basis)

EfiR 0~21 H i 22~42 NIy

Index 0 to 21 days old 22 to 42 days old
w(E R /% Ingredients
E %k Corn 54. 69 58.70
M1 Soybean meal 37. 40 33.90
E Kl corn oil 3.50 3.50
EHMR Met 0. 20 0.10
R A 55 CaHPO, + 2H,0 1.90 1.30
1 4h NaCl 0.21 0. 20
£ ¥y Limestone 1. 10 1. 30
ikl Premix® 1.00 1. 00
B IR K Nutrient levels
wCHE )/ % Crude protein 21.18 19. 97
w(85) /% Calcium 0.97 0. 89
w(H )/ % Available phosphorusP 0. 45 0. 35
B/ (MJ /kg) AME 12.45 12. 64

E o« Wi, © BURK NAE kg JLhl H AR AA 42k E A 1500 TU, 4E 2 % Bl 1. 8 mg, 4i/E % B2 3. 6 mg,
#:H: % B6 3.5 mg. 4i4E % B12 0. 01 mg, 44k % D3 200 1U, 44 % E 10 mg, 44 % K 0. 5 mg. 12 fi§
10 mg, MA@ 35 mg, "R 0. 55 mg, ¥ F 0. 15 mg, IHHK 1 300 mg,%h 60 mg, ¥ 40 mg, ¥ 80 mg, i

8 mg, Mt 0. 35 mg,fifi 0.15 mg,

Note: * Calculated values. © Premix provided per kg of diet;vitamin A 1500 IU,vitamin Bl 1. 8 mg, vitamin

B2 3.6 mg,vitamin B6 3.5 mg, vitamin B12 0. 01 mg, vitamin D3 200 1U, vitamin E 10mg, vitamin K

0.5 mg,pantothenic acid 10 mg, niacin 35 mg, folic acid 0. 55 mg, biotin 0. 15 mg., choline chloride

1 300 mg,Mn 60 mg,Zn 40 mg,Fe 80 mg,Cu 8 mg,1 0. 35 mg,Se 0. 15 mg.
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1.3 HRAXRERHE

TR E 21 R 42 KRR A, A E K K
HLEEH 3 HXS, FREE 5 . 350 80 bk i I 25T &) T 16
L BT AR M S W ARG 45 3 ems FH UK AR B
ARk sk i N R B BE L ] 40 g/ £ R HRE W R
ZE P (0.1 mol/L.pH 7. 4) [ % 48 h, % ¥l £ 1%
A, ELY R 6 pm) , BEFE 10 5K EC 1 5K, 3F
1% M HE FooBE 5 & £ B & Bt iR -Schiff [ 7
(PAS) Je ft,

1.4 MEIBIHRKRFE
L4.1 MAEEHHENELNF

% HE L8 )5 . ] Leica-DFC450. C i 4 55 0
SN FE LS & BN IS F AR 1 5 5k U1 e B
Sk G R o8 B L R T B AR R R O
Image-Pro Plus 5. 0 EIME 4 81 £ 48 i 17 4 v, 45 3K
HEOR 3 ) 3 BB 5 AR SR K 9 2 v B R e TS 114 e 8 TR
JE ST I A
1.4.2 i % 9% 40 o o WL B it #

H Leica-DFC450. C & fi % 43 %l Wi 2 HE 1
PAS Qe U] Jr . 4% I Be e £ 5 sk P A B4 U s
FE 40X 10 5 655 T W %8 5 40 MR T 8, IR O A
Image-Pro Plus 5. 0 B 53 87 & G2 ik 47 50 H1 » 55 3K
HER BRI 5 MR KBS 114 100 4~ 3 ALtk 20
6 ) 1y I B2 A 9B L 00 R DR A

1.5 HIE\ESHITHH

K H] SPSS 17. 0 et Bk k47 S8 it 22 4k B, 5
Z0 M One-way ANOVA, R /N # xR
2 (LSD) i 47 2 1 L B DLV S0 = bl 22 3R
R, P<C0.05 2R WHE .,

2 HERESH

2.1 GAP W HABEAERSHIME

M 2 "PAf 0L, 21 H s i, 50 B2 AR EL L 0. 05 %0
M O0.10% 1 GAP BEfE B E R MR EmE MY T &
B/ Bees VR HUAE (V/C) 98T i i e i B 41 49 03] 2
T T 15,33 % 131,91 % (P<<0. 05) , 1] V/C {H %%}
HEZH 23 S 5 T 18.90 %0 il 44. 11 % (P<C0. 05) s Bt
A R B e TR S R A EE BRI T 12, 71 %6 (P<
0. 05) , H: A% £5 21 e 53 TR B 55 %8 BECZH AH bE JC P B 2% 5
(P>>0.05), 42 HEm}, 5% 4 AH . GAP o]
ERENESEM V/CHP<0.05) ., 4% T & E
XF 2 A L 4y ) 3R S T 37, 8200, 45. 290 Al
16.72% .1 V/C {8 4> B 4% 5 39. 43%.49. 93% F
15.89 % ; X R AR L A RA W E R EREAL T
16.23% (P<C0.05) , B 8§ TR EE B AIL T 14. 68 %0 (P<<
0.05), AT LLAE H . 7R E . 0. 102019 GAP
VNI A 7E W0 NS+ 46 B 2 R4 4 T 8RB
e F X B2 b A= 4l .

z2 GAPXAB+ZIEBHELEHNZIE

Table 2 Effect of GAP on duodenal mucosa of broilers

H % /d Ak 3 YWEmE/ pm P8 R/ pom WEEE/ RS
Days old Treatment VH CD V/C
21 popilct 1 070.56447.52 ¢ 146.91£6.47 a 7.3040.62 ¢
NS 995.63493.50 ¢ 128.24+5.88 b 7.7940.97 be
0.05% GAP 1234.00453.07 b 142.34+3.71 a 8.68+0.59 b
0.10% GAP 1412.28430.26 a 138.2643.44 a 10.2240.28 a
0.20% GAP 1109.02474.39 ¢ 140.74+1.36 a 7.88+0. 48 be
42 Xt e 982.31440.64 ¢ 139.51+3.25 a 7.0540.40 ¢
Wi & 822.87+82.90 d 119.03+7.00 b 6.90+0.31 ¢
0.05% GAP 1 353.85+68.05 a 137.7842.65 a 9.8340.54 a
0.10% GAP 1427.20+95.51 a 135.17+3.46 a 10.5740.95 a
0.20% GAP 1146.6+240.59 b 140.59+4.45 a 8.1740.67 b

GBS 5 7 B 5 0% 25 57 .25 (P<T0. 05) , PRI /R 2 5 R B3 (P>0.05) . T %[,

Note: Different letters in the same column means significant difference between the treatments(P<C0. 05), the same letters in the same

column means not significant difference between the treatments(P>>0. 05). The same as below.

21 HEmE, 55X A A, 0. 1% GAP B hn4l
WEEERET 17. 77 % (P<C0. 05) , %% 7R B AR
T 13.31% (P<C0.05), V/C {H$ & T 35.62%

(P<C0.05) . i A= 28 41 55 % B2 AH 1L 45 0046 4 35 T
BEEF(P>0.05) (£ 3), 42 HEEm, 53 H4
HL,0.1% GAP B IN4L 9% & m B2 1 26. 87%
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(P<<0.05), V/C{HE# % T 33.26% (P<C0.05),
0.05% GAP I IMA B ss IR BRI T 8. 59% (P<<
0.05), P ZH 5 MM L& W48 hn B &

2R (P>0.05), H¥,0. 1% M GAP B4 76 ok
2 TR X8 2 figp b M 435 A4 T 5 R W S P o R 4 AT
R,

®3 GAP W AB=EEEME M

Table 3 Effect of GAP on Jejunum mucosa of broilers
H#%/d kB B E/ pm s B/ pm BERE/ REEE
Days old Treatment VH CD (V/C)

21 popitct 868.82+66.25 b 124,64+6.41 a 6.994+0.75 b
ik &R 866.90+E75.48 b 120.4142.76 a 7.2040.64 b

0.05% GAP 924.30+28.88 b 124.60+0.82 a 7.4204+0.21 b
0.10% GAP 1023.23+59.72 a 108.05+4,02 b 9.4840.60 a
0.20% GAP 857.62+21.16 b 117.70+1.47 a 7.29£0.09 b
42 X 18 1077.04+108.06 b 112.91+8.76 b 9.59+1.32 b
iR 1065.134+21.71 b 113.724+3.10 b 9.37+0.35 b
0.05% GAP 1216.09£7.03 b 122.61+3.69 a 9.92+0.27 b
0.10% GAP 1366.49492.24 a 106.8942.78 b 12.7840.63 a
0.20% GAP 1 143.524102.94 b 110.5143.06 b 10.34+0.69 b

R4 m 0,21 HEE, 5 XA ML,
0.05% £10.10% GAP ¥ hn4l ¥ 6k B % = 40 T
EREAL V/CAH 516 R A IR A B4R e T
38. 72 % Fll 48. 94 % (P<C0. 05), V/C {f % %f 8 20
SR 38.47% 1 61. 07 % (P<C0.05),0.10%
0. 20% GAP ¥ i 20 Baoss U BE 40 0 BR AR T

7.56% F14.70% (P<C0.05), ¥4 55 A
A WHR R o 22 5 (P>>0.05), 42 H i
A, 5 X BR 4L AH . 0. 05 % T 0. 10% GAP % in4d
SREE A M E T 15, 98% M1 28. 52% (P <<
0.05); 5T HRAI ML, GAP g . Z ¥ V/C 1A,
WA B %5 K BE (P<C0.05),0.05% .0.10% F1

F 4 GAP 3t P93 [E i 45 FE 45 M B %2 T
Table 4 Effect of GAP on Ileum mucosa of broilers

H#%/d kB 5B/ pm o83 B/ pm WE R/ RERE
Days old Treatment VH CD (V/C)

21 X iR 801.42+53.08 b 122.43+4.47 a 6.55+0.50 ¢
iR 803.73+54.64 b 116.71+1.43 ab 6.8740.48 ¢

0.05% GAP 1111.72+63.98 a 122.62+1.83 a 9.07£0.56 b

0.10% GAP 1193.63+124.47 a 113.174+3.07 b 10.55+1.09 a

0.20% GAP 761.94+53.16 b 116. 6845, 60 ab 6.5540.71 ¢

42 Xf R 949.63+23.71 ¢ 120.37+2.31 a 7.9040.27 d
ik R 943.48432.93 ¢ 117.4742.32 ab 8.0340.28 cd

0.05% GAP 1101.41461.61 b 113.58+4.68 b 9.7140.82 b

0.10% GAP 1220.46+58.39 a 105.53+2.26 ¢ 11.5740.70 a
0.20% GAP 1019.08416.36 ¢ 114.51£1.77 b 8.90+0. 25 be

0.20% GAP ¥ 2H Baes ¥R B 43 B FEAR T 5. 649,
12.32% F1 4. 87% (P <C0. 05),0. 05%.,0. 10% F
0.20% 1 GAP ¥ hn4H V/CAE 4> 4% 22. 91%
46. 4620 F1 12, 66% ., ixX $ 25 F R B, 0. 10%0 1Y
GAP s Jin 20 7 e 5 R [ iz 86 J5 235 4 Tin 2L A B
AR (E D

2.2 GAP AR HE E K WM EAaENFm

21 142 H I, S5 AL L. BR 21 Hig i
0.05% GAP ¥R AL Ak, AW A K P 1) GAP
Yhe W T N B 45 B R P i B AN e R
(P<C0.05) (£ 5), Hr,0. 10 %6 TR I 1 K P9 ik 2
1 i B0 44 T 0. 05 %0 A1 0. 20 % GAP e . IF
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(d) 0.10%GAP+ 451 Duodenal

(e) 0.10%GAP[a]I77 Tleum

(e) XF MR 25 Jejunum

200 pm

(f) 0.10%GAPZSJif Jejunum

B 1 42 Bt /MFRELE (40X (HE))
Fig. 1 Mucosal structure of small intestine in broilers on 42 days old(40 X (HE))

xS MaEERAKBERFHEY

Table 5 Number of intraepithelial lymphocyte of small intestine (100 ) ' Ftk 40 i
Hi#/d Ab 3 Rt 3 7] z= W E)7]
Days old Treatment Duodenum Jejunum Ileum
21 X e 18.3340.58 ¢ 17.6740.58 ¢ 16.3340.57 be
iR 16.3340.57 d 16.6740.57 ¢ 15.6740.58 ¢
0.05% GAP 23.00+1.00 b 20.67+0.57 b 17.6740.58 b
0.10% GAP 27.004+1.00 a 24,674+0.58 a 22.004+1.00 a
0.20% GAP 27.0041.00 a 23.67+0.57 a 21.674+1.53 a
42 PORi 23.334+0.58 ¢ 32.004+1.00 b 26.6740.58 ¢
i E 25.3341.53 be 33.00+1.00 b 27.3340.58 be
0.05% GAP 27.334+1.52 ab 33.00+1.00 b 28.674+0.57 b
0.10% GAP 29.33+2.08 a 35.67+2.08 a 31.00+1.00 a
0.20% GAP 28.67+0.57 a 35.67+2.08 a 31.00+1.00 a

BEETIARA., 21 HEm . Bl ZHm RN
N 2o e =/ S OO T (A PO
(P<<0.05), A Bt 53 B4 M e C B 3% £ 5.
A2 H B /N 45 B b R oy itk I 4 i B B v T
21 HIBZA A — H #2510 20 A 1 B2 P9k T2 240 g 4
M HE B B ] i 5 ek ek
2.3 GAP 3t P35 i R BE AR IR 40 B 45 2= O 22 i)
M2 6 A UL, 21 Fn 42 H A, 5 %0 B8 4140 He
PG H R H s AR [\ K SF 8 GAP fig 3 T = /b

1% 4% B 09 AR AR 40 B B (P<<0. 05) . HidR,0.10%
GAP % i 20 #6 1k 40 i 0 = 35 & F 0. 052 AN
0. 20 GAP R4l - B & wm FhiERA, 53
HRZLAREE, bR 21 H & i 23 i A4, B2k R A AR
AR G L AE /N g 25 B £ i 0 2 v (P<<0. 05) LB
Tl ¥ B E LT GAP 4 (P<<0.05), 42 H#®
/NG A BEAR R A i A R X T 21 B, R
— H A 30 4 AR 4 A B i A 8 g 2 Il
i 5 366 3 e



55 3 ]

TG TR 25 . W 75 A TR IR 20 W KT PR XES i 0 B 2L 0 495 40 e g 3 9 8 400 B 1) 52 ) 131

®6 MNFERAMKREEFEHEY

Table 6 Number of goblet cell of small intestine (100 ) ' HRgH i
Hi%/d Ab 3R T+ =W myi7
Days old Treatment Duodenum Jejunum Ileum
21 Xt HE 6.3340.58 d 9.6740.58 d 10.33£0.57 d
PR 7.674+0.57 c 10.6740.57 d 12.3340.58 ¢
0.05% GAP 10.33+0.58 b 12.67+0.57 ¢ 14.67+0.58 b
0.10% GAP 12.6740.57 a 17.0041.00 a 16.3340.57 a
0.20% GAP 12.3340.58 a 14.334+0.57 b 16.0041.00 a
42 Xt I8 14.67+0.58 d 24.00+1.00 b 26.33+0.58 d
PR 16.33+0.57 ¢ 26.00+£1.00 a 29.67+1.52 ¢
0.05% GAP 18.00£1.00 b 27.3340.57 a 30.67+1.52 be
0.10% GAP 22.33+0.57 a 24.00+1.00 b 34.67+1.52 a
0.20% GAP 21.00+1.00 a 22.66+0.58 b 33.00+1.00 ab

3 Wit54it

3.1 GAP W HABEAERSHZM

IN T IR B W Y A L R T
Jo 38 B TN (0 R R L RS IR O
o BE /B Es UR BE (V/C) R 2 A 5 /N i TH Ak W WAC Fn 2
58 B VE (1 R BEAR AR L SR S N W
FEURI 40 H 550 o 422 b 35 1E AH OGP L R 8 B 4 0, A
0 MO RCRD 3G 0 L S R Al 2 A R TR SR Y
WA, B T 8 DU R A48 i ol 28 6 St 1 AH O M L B
L M AE LT, BERE/RETREV/O
) s e 1 /0N i B £ WOBCIR S S BB T e o 150 10 266 e
S8 4 AN AL W I ) g R R

A EG S5 R R WL 7E XS HAR s i GAP #]
AT 3800 PR RS i 28R e B R AR PR s TR B iR m V/C
B Hd 0. 10 %089 GAP s i 308 i b - 00 45 9 e
—E K GAP 23 4 #F PR XS /N g 7 Ak Wi ) g .
P REHE A HRAE L R R 4 R i T e AR W BE S R
NHBEIEE W, XFTRES GAP G 1 i 3l
YR X SO M AN BRI 8 A R I T E TR
HEE M A F gk B AR R F AL, X
SEVTURIE Y A 2R L R R R A R Bh ) i
PR 200 B B 2 R O S A L DA TG e i BE () i A R
JEL R AR AR ] 4 o0 3 R ) O ) I A R R . A
AR, BRI R R 5 X A M A V/C
{7 A 35 22 5 3 7T e [A] 42 100 D) o 7 R ol st
BRY BRI A R INAE V/CE 1 .
3.2 GAP 3t B RA R E b 5 itk BB 40 R 2 = A9 2 M

G b e Z 18] i b B2 bk 2 4 B (TEL) 2 1

0 RS G 0 R 40 v B SE 4 Al D B A A O 1 e g N P
Y L 7 7 78 BB J e B E SR T R 1) e 28 N 2
TR T B AR A T AR . Rk TEL A SR
A DLAE — 8 B8 B T R /N B 86 B B 928 o I ) o 3
P, AW R, 55 A M . BR 21 H R W
0.05% GAP @4l oh . H AW A [ K F 1 GAP
Yi6e 0 Th /Mg 4 Be i TEL 0 (P<C0. 05) . 1M
0.10% GAP W gl %R e W1 2, JF 3 & Fhik
FA ., X FRIER I GAP Rl LR 5 A XS MK
MFr SR RE. X AT BB TEL 48 K 2800 &
AT IR A 56, FL3m 3 40 00 A0 I PR L 35 % 8 I A 2
REAERY, X5 EFEE MO MENE -8
Hh.42 HIRA /Mg & By IEL 0¥ @ T 21 Hig
204 3 18 T PR X 1 /0N g 6 B £ 92 R B AE 42 H % B 2
21 Hi o83 . X5 Pabst %5 (9 WF 58 25 AT
[l — H i B . #6050 41 /Y TEL %t A+ 48 1 2]
¥ 358 08, T R A2 DX A /N P A [) A7 8 O 422 o 28] g 47 i
B B A P b 2 R B AN T
3.3 GAP WABHBHFREMREEEEHF I
PR 200 2 — b i e BB L Bz e MR ) W B L A
A2 L L G 0 T R R T TR L LT A A I
T T R HEM s-TgA KAMARSEY) R, 1 26 4 5 il
R 240 L A 4% 00 T P 1L 0 o HE S B ) M AR
A A REEEIRE . I, AROR 405 2 4 R
7 3 7R85 M5 s 5 ) A T e 1) — 5 40, B 0
AT AE — 2 PR B b W 3 ) SR A A A L . AR
B2 B B 5 B A L . TS HORE R BRI AS [R] K
T GAP fE W2 T /0 W 2% Be i AR OIR A M 3k it
(P<<0.05), Hr 0. 10% GAP ¥ fin 41 2% 5 & 0 &
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HWE R THOAE RO, 2R R NS &
GAP RERS {2 HEFRAR 40 M (9 3% 58 . A B 98 st
22 Wi BE 0% & 1 8 I A 92 RV A L AL R AT RE VB &
ZWERENS 5 Toll KE3Z A (Toll like receptor, TLRS)
S5 WO LR 9 15 58 B 4 i A% B SR R T (NE-
kB) 22 34 )55 AL B 11 A (MAPKs) | i S5 5 0
WA (ERKD . p38 Fl JNK 3% Ak, » 1 1 ¢ Ji% 41 ffd
I R A W 2 3 . BE A, 42 H s 4/ i 45 B
AR RRTR 41 B 45 2 T 21 H R AL ARIR 40 25 1
ZAHEH R £, UL 42 B ET LG 21 H %
A B 58 35 14 1 28 8 R B T ARD L Tl — HOS I A%
T 500 2 1 PR A R A T A8 B 3 ] g 2 g
e, BT RE A LR R Bk 0 6 B OG  18T i RN K B A
&6, T AR W Re Bl B0 2 R R E Y . I
[ Ji 5 B 5 T 2 1 AR UK 40 SR ik kI [l B 26 o s
HAER AR LT,

g5 b A SN L AR R BR Al HORR PR
I GAP n] $2 5 R XS /N 9% = B BRAR RS TR
0N 86 v R/ RS TR EL A L B3 i S A IR
ARG A T PR G X B 3R W R T AL Wi, 5 )
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