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Effects of dietary NDF levels on reproductive performance,
serum biochemical indices and hormone levels of gestating rabbits

CHAO Hong-yu'* , JING Wen-gian', XIA Chun-feng'. LI Fu-chang®
(1. College of Life Science, Linyi University, Linyi 276003, China;
2. College of Animal Science and Technology, Shandong Agricultural University, Tai” an 271018, China)

Abstract Experiment was conducted to determine the effects of dietary NDF level on reproductive performance, serum
biochemical indices and hormone levels of gestating rabbits, and to discuss the appropriate requirements of NDF. 100
Multiparous female New Zealand rabbits which had similar body weight, parity and breeding time were randomly divided
into 5 treatments of 20 rabbits each. They were fed with different NDF levels in each diet (24% ,27% ,30% ,33% and
36 % ,respectively) . The results showed:Dietary NDF levels had no significant influence on total litter size and nascent
individual weight (P>>0.05) of gestating rabbits, but its live litter size, total litter weight and litter live weight at birth
which were the highest in 30% NDF group were affected significantly (P<C0.05) . Protein and glucose content in serum
of 30% NDF group and triglyceride content of 24% NDF group were significantly higher (P<C0.05) than those in 36 %
NDF group. The concentrations of urea nitrogen and cholesterol were not affected (P>>0.05) by dietary NDF levels. The
serum levels of IGF-1,E, ,P, and PRL tended to rise then drop with the increase of dietary NDF levels,and they were
significant higher (P<C0.05) in 30% NDF group than in 24% and 36% NDF groups. According to the results obtained
above, we concluded that the appropriate dietary NDF level for gestating rabbits was 30% .

Key words gestating rabbits; reproductive performance; serum biochemical indices; serum hormones
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JO7 33 AT A0 5 A 0 R fke R AR 50 L 3 0 s ) A %
BEPERE . (2 HOARZR 4 A PUE RN R £
23 INEE W T R R IR 0T A R
SR IR B B R RE M TR B R R R
Bk Ik  Be s K IR R L AR e iRl k) L H
MR Y2l o & R N AR R A L LR R E SR
VEF PRI AT Uk B S B 6% AR 15 50 1 7 AP Mede . 2R
1M s B AT OCTF B M e U 45 4 (NDF) X 4 Uk B 4
Az A AR SR 5 ) B L T A I B O A DL R
H 545 R 5 G 0] % s o . 2 08 A 9 %2 NDF 7 48 R
B R P IE B . e, AR5 DL AE AR B
INZEER N LR R UR L LUV 22 R e o iR sh )
5% H AN [6] NDF 7K S X 258 P 66 L il 5 & b 48 A
R F AR SE 00 B FEIR T R 2R 4 % 4 R Bk
VR HIPLEE S F 1) B A iR 5248 B BTl
(9 NDF ¥ hn i, 3% 6 58 G 1) 3% b o 10 0 3T 2L 2
SR A 7 A R R R R T 4 4 0 1 1 FH AR BERL 2

8.
1 RS

1.1 Rz, BRI

AR T 2010-08-15—11-20 7€ Ll AR Rk K 2
W R IZ AT . B 100 HA 5T 5 A T i BREOIR
RLAF | I % 230 R ORI R 09 36 AR — B0 28 7
PG 22 RR G, RS ART 15 d JF 14 TUAR & 5 4 4 P i
Fofr o B I ¥ UK O 4 s B A

Al NRC(1977) R4 2 b ffEFL il NDF & &
SR 24% CHM 1) 27% CHM 11).30% (H
KR .33% CHBIV)HT 36 % CH A V)35 H AR,
H M ZH 8 S8 TRk W3R 1

B0 SR FH LR 2 58 42 Bl AL 4> A 1R 3T BE At
I ERBENL R 5 AT ~ V4D . B4 20 ~MEE,
BAEL 1 H A BER S ) WX R 4 9 15
H A

F1 KEEARAKSEFRKFE(KFERM)

Table 1 Component and nutrient levels of trial daily diets(air dry basis)

T et B 43 I Test group

Ingredient T I m v v
w(EAK)/% Corn 33.5 26.0 18.5 10.0 2.0
w(NE D /% Wheat bran 25.0 24.0 25.0 32.0 63.5
w(G K1) /% Soybean meal 19.0 17.5 17.0 15.5 12.0
w4 M) /% Peanut vine 20 30 37 40 20
w( A %5) /% Dicalcium phosphate 1 1 1 1 1
w(EER) /% Salt 0.5 0.5 0.5 0.5 0.5
w(HIRED /%P Premix 1 1 1 1 1
41t Total 100 100 100 100 100
32K F? Nutrient level
wCHllEH)/ % CP 16. 94 16. 87 17.02 16.79 16. 82
wCHLIBIT) /% EE 2.58 2. 64 2.51 2.68 2.85
w(i5) /% C, 0.75 0.81 0. 86 0.90 0.78
w(®) /% P 0.62 0.69 0.72 0.74 0.88
w(HL£F4E)/ % CF 12.81 13.15 13. 46 13.69 14.10
w(RPEVE £ 4E)/ % ADF 15.08 16. 10 16.76 17.33 18. 28
w(H PR eF4E) /% NDF 24,32 27.13 29. 86 32. 84 35.79
L BE (MJ/kg) DE 10. 74 10. 61 10. 47 10. 39 10. 32

W OFIRBHH R (45 kg M) :Lys 1.5 g;Met 1.5 mg;C, 50 mg; F. 100 mg;Z, 50 mg; M, 30 mg; M, 150 mg;1 0.1 mg;S. 0. 1 mg; VA

8 000 TU;3VD; 1 000 TU; VE 50 mg, @& F/KT Bk 55 E S0 A3y g 52 1F
Note: DPremix composition (by kg diet) :Lys 1. 5 g;Met 1. 5 mg;C, 50 mg; F. 100 mg;Z, 50 mg; M, 30 mg; M, 150 mg;1 0. 1 mg;S.
0.1 mg; VA 8 000 TU; VD; 1 000 IU; VE 50 g. @ Digestible energy was calculated values in nutrient level, while others were

measured values.
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1.2 {AFEE

B SR AE [F] — e & PN B A 7 L 4% A ) 3R A A
A 5 — 30, 50 T A 38 4w FURE 7 R AT
REFNOR B, FK 15 d, 1F 3309 DA B 5 I b T 46 &=
LE R 43 6 45 o), 4 18] 45 K 08:30 1 17:30 & A T8
BT WA BRECR . H HAROK S F 2R 6 BRI X I
WX ey SR A RO AT DRI B . AR R
A7 BE G 40 R 300 4] % 4 BRI A L % D) UL 2% 4 R B
O AU IE 5% I ST H R & i (ADFD Fil 278
PERE AH G 98 A5« B 77 AF B CTLS) 85 77 i A1 4L
(TLLS) . %) 4E %% B & (TLW) , %) 4E 55 3% 4+ it &
(TLLW) Fi) 4 4~ it i (NTW) 4
1.3 hiFEHESNBERRTE

R W A A R AL R B 8 Hk g . i 4k 2 d
T SRAE AR MR 43 500 32F AT B KR i 10 mlL, % I
Y E 30 min J5 .4 ‘C 1 500g B0 10 min, ¥ 70 5
P A5 ML 73 % T Eppendorf 8, & T —20 C R AF
(SR
1.4 MEWIREF*
14,1 ik H AR

Mg BEA (TP .HEH (ALB) (B E A
(GLB) . JR 2 & (SUN) | i % # (GLU) | & IH [ fit
(TCH, H i =W (TG) . & % s & X I8 [ e
(HDLC) K% B A5 & 1 0 [ B2 (LDLC) | 4 1% %
JIE 2 1 B B (VLDLO) DA K 43 555 B (AST) 47
PN G U CALT) 306 M 04 0 5 . R I H AR FDle 4 245 T
b AR 2 4 A Y R A e B B R E L AR H oL
7020 A4 B A AR BT AL AT 23 BT E .

1.4.2 fedF#EFRF0E

I3 H R 1Y R F R SR 2 s (RTAD T
FE A Bl R U E A Y TRARRA AL,
JiE By 2 (INS) (S10940172) , B & 1 4 £ (GC)
(S10940173) A K 2 (GH) (S10940113) il [ &
A K B F-1 (IGF-1) (S10940171)  Z# fili] (P,)
(S10950183) . Mff — [ (E,) (S10950184) ., i 7 &
(PRL) (S10950179). f& #& & /4 & % (LH)
(S10950181) Fi i Bl ¥ A= A 2 (FSH) (S10950180)
PR Bt N 2 bk, 5% im i INS, GC,
GH.IGF-1.P,.E,.PRL.LH fl FSH ¥ 3¢ X |k
B o £ St AR B R B(CV) 5 <T5. 504 (it i)
CV ¥<C10% , S IAE 5 PRS2 e (Il i 30 #
95% ~105% . AR VR DR A7 0 I 35 4% & 72 2 IR T
F VR o e U B B T AT T Ak B S 0 R S O B K
it vt i 8 ds (DPM-96 #i1)
1.5 HESKITELH

I B ¥R ¥ R O SPSS 17. 0 4 it & ¢
ANOVA J5 kA7 )5 22 53 B » 22 53 1 3 I 0 4% 2H (8]
SRR Duncan’s ¥4 2 8 o3, HA8 MR 2 #7 .
JIT AT B Y R g - S B S AR R

2 HERESH

2.1 XMERBREHEMEENZNE

H R NDF 7K 7 X 45 U £F G 251 M RE 1) 52 ) DL
2. M2 A, HKE NDF /K%t 4 O £ 6 H %
B AR T AT ) AR AR B R R
AT 0T i 5 58 & Y LU AR S e R i 2 (P>>0.05),

& 2 B#R NDF 7K xf 5 iR £ 5 258 14 BE B9 22 1

Table 2 Effects of dietary NDF levels on reproductive performance of gestating rabbits

WiH il 554 Test group

Item 1 II Il I\ Vv
H % & /g ADFI 251. 41433, 25 285.30424. 62 319.01431. 42 321.294-16. 22 309. 12425. 38
w5 T8/ B TLS 8.2540. 39 8.4140.48 9.8440.20 9.6140. 33 8.8240.57
B ARE/ H TLLS 6.19+0.17 b 6.36+0.20 b 8.30+0.29 a 8.07+0.16 a 6.83+0.26 b
FEIEAFE/ % LLP 75.1144.12 75.4843.41 84,4244, 34 83.8543. 26 78.0544. 06
WA E ik /g TLW 404.87416.37 ¢ 451.154:22.55 be 527.71415.18 a  490.13424.53 ab 462.29+19.89 b
WA T /g NIW 49.12£2.15 53,4942, 96 53,5142, 46 50,8942, 61 51,3843, 14

SETEAT i /g TLLW  304.61£15.23 ¢ 365.98420.16 be 450.57419.99 a  395.394+22.68 ab 374.69+£21.33 b

TLLW/TLW /% 75.0314. 83 81.4845.72

85.2544. 33 80.444+5.22 80.5944.76

W AT B A F/NG PR R 2 5 B3 (P<<0.05)  MFA/NG FHRERZFAEE(P>0.05), FHMHE

Note:In the same row,values followed with different small letters represent significant difference( P<Z0. 05) , while same letters means no

significant difference(P=>0. 05). The same below.
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Xof 3 7 A0 A B R T AT B R R )
(P<C0.05), B NDF 7K (9 £ &, 55 7= 36 41 50 %)
A T JB RS I A BT A S A BRI Y DL 4 A
ARk 8,30 H 527,71 g Ml 450. 57 g 5V 4 2%
FARE 2 (P>0.05), 0 g 2 & T H b & 4b # 4
(P<C0.05), [l 41 %5 7= 16 A7 %5 . 90 A= 5 o3 ik R 88 3
fFRE e T 4. T4 MV A E 34. 09%.,
30.50%.21. 52%, 30. 34% . 16. 97% . 14. 15% F
A7.92% .23.11%.,20. 25% . 2[5 H7 85 72 16 A
By FO WA B iy, - @) PV TR AT B (s, 0)
5 H M NDF KF (. %) B KRS0 K v =
—396. 03224247, 592—30. 770 ,R*=0. 700 2;y, =
—20 8242*+13 007x—1 523.3,R*=0.8719; y, =

—24 1202°+15 0372—1 918.7,R*=0. 852 6,
2.2 WERBERNEFEARRERSEREREE

e RA

HH NDF 7K P % 4 Ui B f 13 & F1 L R R
RO G A T S WL 3., th 3 3 ml AT,
H # NDF 7K %F 1fiL i TPLALB Fl GLB Jii & ¥k &
R 3 (P <C0. 05), Xl i SUN ¥ &, ALT Al
AST PRI A B 2 (P>0.05), [141 TP.ALB
M GLB i B 5 IVl 22 5 A B 3% (P=>0.05) {1
WEE T H AL A A4 (P<<0. 05), £ [ 5xHr,
MiE TP Ji & k& (v, g/L) 5 H L NDF K
(x, YO FEZR N y=—3 296. 82° + 1 986. 60 —
239.96,R*=0.530 5,

®3 HENFAPEMEFRBENEFEARREESEMEEHBEENZM
Table 3 Effects of dietary NDF levels on serum protein,urea nitrogen and transaminase of gestating rabbits

i { HE 4 Test group

Item 1 I Il N V
BAEA/(g/I)TP 49.42+3.19 b 48.82+4.89 b 66.17+5.01 a 54.72+1.71 ab  47.754+3.52 b
H# A/ (g/L)ALB 31.01£2.02 b 30.18+2.37 b 37.85+2.58 a 33.13+0.92 ab  28.57+1.14 b
BEM/(g/LOGLB 18.41+£1.87 b 18.63£2.60 b 28.3243.62a  21.584+1.02ab 19.18%2.84 b
HERE A/G 1.6740.17 1.70240. 10 1.3840.11 1.5240.06 1.5840. 16
IR % %,/ (mmol/L)SUN 6.8740. 47 5.5870. 41 5.9020. 32 5.890. 37 7.1470. 61
BN AR/ (U/LDALT 41.1345. 25 43.2447.10 44,6046, 43 47.2248.11 46.3947.02
AR/ (U/L)AST 29,0544, 01 29.2845.07 32.3446.17 34,4945, 55 35.8246. 36

2.3 ERBEMBERSENEMN

H #e NDF 7K V- X} 4F i BF % il 3 B BT & & 1Y 5%
M WLZ% 4. & 4 nl A, iy TC.HDLC.LDLC F1
VLDLC & # ¥R 52 H MR NDF /K7 i 35 5% i (P>

®4 HMRNDFKEMNERSEMFRERSEHFM
1

0.05), I3 TG & ki NDF K FF 55 i R,
Hp THRESTVHP<0.05, LB 4047, 1ML
# TG i (y, mmol/L) 5 H A NDF /K (a0, %0) 11
KeZ K y=—1.766 72+0.852 0,R*=0. 966 0,

Table 4 Effects of dietary NDF levels on serum lipids of gestating rabbits mmol/L

i H Y4 Test group

Ttem I Il Il I\ v
M B TC 0.484+0.13  0.4270.08 0.3940.05 0.3840.09  0.344-0. 11
H = TG 0.4340.05a 0.39+0.01 ab 0.30%0.03 ab 0.260.02 ab 0.23+0.04 b
B S 7E I E B HDLC 0.1340.04  0.1240.01 0.1140.02 0.1240.09  0.1040.03
) %% ¥ BE 7 4 M [ B2 LDLC 0.0940.02  0.08+0.01 0.0740.02 0.0740.01 0.0640. 02
e AR %% B i 2 4 I [ B2 VLDLC 0.1740.02  0.16%0.03 0.1640.01 0.144+0.02 0.1540. 04
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2.4 WERBRENEEEHIERRIFHEATE
4% M

H K NDF 7K - Xf 45 Ui £ G 1l 175 76 25 4 25+ F

RS R KR g m W2 5, m 3 5 al A, [ 41 il

HGLU i & T V4 (P<C0.05) {0 5 H Al

BALFRLH 25 FOR % (P>0.05), K NDF K7t

1 LA TGE-1 7K1 5 e 3 i fm REAR Y i 4, LTI 2R

RS TAMNA 2R AR E(P>0.05) 0B ¥
ET LMV H(P<<0.05), 48 Bl# T 4 V 41 42
25, 72% A1 19.79% , e BIE AT, L IGF-1 K
F-(y.mg/mL) 5 H# NDF Kz, YO LR K
y=—11 4062"+6 954. 22 —824. 93,R*=0. 961 8,
ME INS.GC F1 GH 7K - 45 4b B4 ) 22 = ¥ R B
Z(P>0.05),

x5 HRNDFAREMERSRNFHABESEMRGEHRKFHZME

Table 5 Effects of dietary NDF levels on serum glucose and metabolic hormones of gestating rabbits

mH R 2H Test group

Ttem I I I IV v
Wi/ (mmol/L) GLU 5.6540.20 ab  5.48+0.41 ab 6.03+0.33 a 5.104+0. 29 ab 4.62+0.16 b
J 5 % / (mmol/L) INS 27.2143.74 29.8743.35 35.9944. 44 30. 9744, 56 28.5643.02

T =5 18 25/ (mmol/L) GC 182. 08=+16. 21
K% /(ng/mL) GH

R EEAERKET-1/
(mg/mL) IGF-1

66.32+3.09

194.62+16. 23
59.89+2.73

189.61+11.32 b 214.90£17.34 ab 238.38414.63 a 229.26+10.85 a

183.79+£21.05 201.02+19.41 216.39+17. 66

68.79+4. 44 72.1643.98 62.41+4.67

198.99+13.70 b

2.5 WHEIkBRMFERERZKTEHI I

H K NDF 7K X5 4 U BF G il 3 A= 58 3% 2 K F
M2 WLER 6, MR 6 Al Al 1 FSH F1 LH /K
BACFHAH A 25 5 R B (P>>0. 05), IfiL{E E, . P, #l
PRL ¥ 52 H #2 NDF /K3 g 2 520 (P <<0. 05),
E, il PRL ¥ & DL 4 fe s - Py W BE DL IV 4 B v - 40
Mk 851. 92 pmol/L. 65. 69 ng/mL Fl 145. 69
nmol/L, MAE, fl PRL¥WESTHMNHER
ANBFEP=>0.05) HEFRET THAM VL (P

0.05); Vel Py MeEER FHw T L AAf V 4 (P<
0.05) H5 [ AR 4125 5 K & 3% (P>0.05), £
[ 5381 - 1% E, (yi s pmol/L) (P, (y, s nmol/L) il
PRL(y; . ng/mL) ¥ 5 H M NDF /K (2, %) Y
KB H v =—51 0632°+30 674x—3 782. 5,
R*=0.891 1;y,=—13 6892” +8 330. 4x—1 124. 1,
R*=0.910 0;y,=—8 276. 22> +4 9752 —685. 08,
R*=0.904 0,

% 6 EAR NDF K 3 3T IR £ 52 1 75 4 JH B = 0k F B9 22 0

Table 6 Effects of dietary NDF levels on serum reproductive hormones of gestating rabbits

it H

520 Test group

Item 1 I

| I\ v

M B/ (pmol/L) E,
74 / (nmol/L) P, 90.25+2.13 b
RO A e /(U/L) FSH 50,1142, 85
B fAA R /(U/L) LH 35.8942. 44

WF.ZE /(ng/mL) PRL 35.27+1.32 b

121.45+3.71 ab 138.61+1.81 a
37.65+1.90
38.41+1.15

47.734+2.12 ab

657.33421.17 b 729.52419.19 ab 851.92+25.74 a 789.93+30.86 a 632.62+27.69 b

145.69+3.02 a 95.69+3.66 b
42.7842.51 48.6943.07 54.59+2. 67
46.81+3.76 52.16+2.45 55.2543.23

65.69+1.65 a 58.39+1.87 a 31.344+1.92 b
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3.1 T IRE R AR

H R 2F 4t BE 6% 112 1F 15 i s 3l n b £ 68 i, 2
BRRKRERANY . ARG RE TR R RS
I H K NDF 7K 7 £ 5 548 n g % (3 22 55 9 A
B2 AR i T KO R 4k HOROE PR 2 DL K
B U BRI i L AE KA L1 oo B R 5 R R
B AU 22 SN B, BT, 6T H R AT 4
IK V- 4 e B G A P B 1) 2 i) 1) AF 5% 45 0T R —
o HIEEFCHEIEINN B m B H RO AT 24 KO
FF 4T O BE G = (- 50 34 . (A Barreto %51 5%
38 o HORET 2 KT X U O BE S 1 B 7 A7 BOR
T AP B AT 0 35 5% ) L5 I AT R I Y 2T 4
K L 2 SR R 5 4 DA B S G R IR TR S A R
ZRA K, ARIKE A, 30% () NDF 21 #4535 7= I
FPEC A A 8 o B R AT R e RS 3300
(IV)ONDF 4 2 5 A 3, 0 8 2 & T A 25 kb 22
4. MULEH,E Y& H AR NDF KO E48 B @
W0 AT R B S 1 AT PE R L (R BE %5 NDF K OF 198
Wi, H=r e 2 FRBaH, X 504K
G A R AR — B, AR & T
R AR R RO AE 5T 2 W1, H oA NDF JKOF 2 i ) 5 2
S MBS P AR T AT EO ) A R 3 e s AR
BIARR T A RE M 82 5 . 2T 4R HOR i R e
SR RE T R R I R RE S K R AT HEfE B M N K
FEAE IR R e L AR RS R R S IR R R
AE T 401 % 3 AR 1 R R R AR 4 R B AAS 2 A
2 W W AT U 2 AN BB R AT UR T A 56, Fortun-
Lamothe 55" ffF 5% 26 B , B G fE 1 8 AN 2 SRR AIK
HEDP 2 R 3 DAL SR TG 00 A7 05 B, 7™ 3 52 ) g
PERE .
3.2 NEIREEMFENISIRHIE

H R NDF 7K 7 1 s, 23 b £ B8 76 1 AL 38
V1R I 308 3 AT R e xR R o B R L R R
SEE IR T T A R T 5 e 0 i AR i
978 15 4 280 v 2 b AR IO AR 3 0 A R K AR A
) ¥ J3E SO 52 ) JiR U5 3% LR o MR R IGE-1 Rk K
T A AN R I K T M B IR R
bR AR A B R R R I IR F A E N
O3 UL KB M RE R A R R . e, BE
4 W 30 09 A4 A A A R I 3R KT A T e xR Sk 2R
T A4 BEBE P R T i 2 TR BRI Y B i NDF /KOF B

AHEREE L,

ML 2 H B AR 3R A i n] 78— R B b ek
Sl A P9 B TR R R AR IR Bl . — 2 Y
DAL LI R R R L PR B RV R IR R B 3h
B WA T 2R 1 5T 00 68 ) B . 4 R Bk A 1ML T
MEE HEOMRED S EIEFMEN 49~71,
27~50 1 15~33 g/L, AR5+, H M NDF KX
R H IV PR 2R AU T W e B X B AR AR
Bk AR VR B 5 M 2 3, LA 3026 (Il NDF 4 #%
LAy ik E) 66.17.37. 85l 28. 32 g/L, =& F
24%C1)27% 1) F1 36 % ( VONDF 4 . & i H
1) H AR NDF 7K 7 /] B8 A A1) T 45 Uk B S 4K 9 19 28 1
J AR A 2F F R A 15T A A I 0 T R G
FAERKEE . EHEMH R NDF & 8 0] ff 4R Ffl A
G 2k A 258 1 A I3 K P JSK D L KGR NDF K F
HARAR R A4 K A R A DU S5 o0 45 1 5 i 5
A—F,

365 ek = P RO [ 2 S B Bl ) MILAAR B
WS AR IR B 1) T B4 o I ] B 5 288 R
RGBS AT A8 B R B DL SR N R 7 A
PIAH G . 4 B S5 5 W98 e B 4 U J5 0 1 7
b JIEL ] e R I ) R KL 2T A K 7 T i S R A,
H U7 g R N - S E R T E - N T N 0 R S
ST R B BUAT A2 G I ¥ s L T S 0 i = s e
FERE H A NDF & & (9 38 i & BRIk, Aalg .,
36 % (V)ONDF 4H i 7 H il =P & & B KT 24 %
CT)ONDF 21, )0 [5 J  o 45 20 22 S5 K b 2% (AL Bl
H R NDF 7K F i 7 B 0 T e, 5 LR
WA 25 5. 2R 4E HOR S 3l 0 R R s 2H 4
G I Tt %) 355 e T DA R AR I VR R R e =
fils & B U ] R NDF 7K G AR B AR 1M JE Y 32
JR A [F] B R NDF 7K HORRAE BF 5 5 I & 7 A
) Jo 5 T T TR VR B R v RS O LR TR R
A A A s A e B il (HMG-CoA i
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2 IR P Y WA £ A 7K T Xof s A ol 2 e i A B i 24 G
WEF ., AR KA, 30% I NDF 41 ifi 4 ik B
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JE ) D DR AN AN A T R T i o T A TR0 A B L A
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