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Effects of different lactic acid bacteria on silage quality and tetracycline resistance
genes in elephant grass
YIN Han-xue, HUANG Hai-bei, ZHONG Wen-rui, ZHANG Qing, YAO Xuan’

College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China

Abstract: In this study, we investigated the effects of different lactic acid bacteria (LAB) on the fermentation quality
and tetracycline resistance genes (TRGs) in elephant grass (Pennisetum purpureum) silage. Elephant grass was
ensiled with six different treatments applied in a completely randomized block design. The six treatments were as
follows: a control group (CK) without bacterial inoculant, and five LAB-treatment groups: a Lactiplantibacillus
plantarum treatment group (strain A, LA), a L. plantarum treatment group (strain B, LB) , a Lacticaseibacillus
yichunensis treatment group (L.C), a Pediococcus pentosaceus treatment group (LLD), and the Loigolactobacillus
coryniformis treatment group (LE). Following 30 days of ensiling, bags were opened and the contents were sampled
to analyze the nutritional parameters of the silage and the abundance of antibiotic resistance genes (ARGs). It was

found that, compared with CK, all the LAB-treatment groups exhibited significantly lower pH (P<C0.05) and
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elevated lactic acid content. Notably, the LLC group demonstrated a marked increase in lactic acid content (P<C
0.05). Compared with the CK, some treatment groups showed significantly decreased contents of neutral detergent
fiber and acid detergent fiber (ADF). Specifically, the ADF content was significantly lower in the LA, LB, LC,
and LD groups than in CK (P<C0.05). The ammonia-nitrogen content was significantly lower in all LAB treatments
than in CK after the 30-day ensiling period (P<C0.05). Importantly, LAB supplementation significantly decreased
the absolute abundance of both TRG and mobile genetic elements (MGEs) , compared with CK (P<C0.05). We
detected strong positive correlations between the expression of the integron gene in#/1 and the absolute expression
levels of tetA, tetX, tetM, tetW, and tetK (P<<0.01). The LC and LB groups showed the largest reductions in the
absolute abundance of TRGs, compared with CK (P<C0.05), indicating that L. yichunensis and L. plantarum are
particularly effective in suppressing TRGs. In conclusion, specific lactic acid bacteria strains enhance the nutritional
quality of elephant grass silage while mitigating contamination with TRGs.
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PR K, i v 1Rk i B JﬂiﬁééuEWﬂkif‘zE@E%ﬁrﬂ%ﬁl P A BRAA AR AL RN GE IR IR BE 29 3 H 25 7™ IR 1 1 5t
T R (Pennisetum purpurewm)VE Ry —F i 7= 0T A0 0 PR 558 (%) B0 BRI 4R R 76 75 IF4RDRE €0 ke B 1 B K
E@Y*éﬁ,j\]ﬂ?ﬁiﬂﬁ%%ﬂk%%hT%‘?%ﬁ?ﬂ%ﬁmo SR, H T R 5 b XA 22 T, T R 0 o 4 AR OR A AR
XiF DRI AT O 75 8 B — Rl B Ry 3 RO DR A VR . B K MR OK AL G W AR, R AR 4 R A s
M2 2225 280 0T HREDRE 1) e P | o LA 7 D0 B DA A AR 52, A B i B R i s < s I Ve R A7 2 &
Ol — IS BE R, Bl i 7E IR AR AT A B o FORL , DA OR A7 FLE FR M (E B R ORAF I IR] o AR, 4 IR AU

B N7 G2 N8, R 240 LV R R A D R AP AR T B Y e S B TR SR o e D T FLRR TR R WE BT IR
TR G T R TP — )8, 52 B AR 7 v g i ok A o 0 D5 o 00 O Ak 2 et R O LTS I ARDRL v i R 1Y
BUAEFR R T Ik R i 24 R 39 A LA B U R0 45 Al B SR v R TR 34 AT S B0l W R R B 2R R Bk AR
(antibiotic resistance genes, ARGs) (GE A7 o 2 s Wil o K 158 A & ARGs By ikl , F 7 18 134 A6 9 R ok 7K 7
FE % (horizontal gene transfer, HGT) & & i 25 FE A, JE it 245 181 1) 25 9 6 SR 8007 o 3xX i s 4 38 2o 22 i 728 Jal
Jr N e o i Z2 D AT DL 7= A p 25 P (H PR Al ARG (149 FH X it 52 IXURS: 2 2 2% 19, ARGss [ = B R 1) 4% 4% (1) fil
1] DL K e D A o A B 1 1Y ﬁ#ﬁ%%ﬁﬁﬁg‘”

FLIR TR VE A 77 T 945 I 5], T e g R o A T 7 IR I AV 57 Y P 85 p AL, 00 T V0 GC T B s P D T ) 3 L, X 7
%%Lu%%THEZLJ;K—TIZ%W%@(HGT)%%ARGs“% o RIS, LI i 3 2ok 38 A PR R 1 D o 4l AR AL D Bl
AW BT T ARG fis 2 R 9 A Wik, O 1T B S8 A 40 06 A0 A 5 S 0 TR ) I L B AT 25 T TR R, A R T R B
ARG 7= AT e AV A A 0 A0 3 3 e A o R 2 B e B M DG B IR (rra B PH) 63K 0 Zhang 55 F 5 A i
W) FUAT T B AT QLA 1Y 48 (Medicago sativa) T W23 a8 98 /0 15 32 T8 B0 S il Bk 4% 77 ARGs i & 4, i
FREAR T B ARGs FEEU S Z B 258, RIF TR MR AT I i 26 65 BH & 3R B 2840 Mk B X (macrolide-lincosamide-
streptogramin B resistance genes, MLS) , Ji iy 8 2 , G LMY 28, DUIR 2 & iR 2 R UM SE A 2 . Aot
IR R 5 )R R AU N R T ERC P e JE DR B L R 2etG L tetM | tetO I ZezWEI’\JEli*”)”[JFﬁfEEEHﬂL
] FE < 32 7 AR o L DU BR 280 RPUIEIE N serA Ml tet BE 7 & FR AR B 2 A7 4E , ] BB T8 1 & B 1) Ak
A% AALE & A, 7K 7= 5 B8l AR A7 76 R DL 7 0, 33 6 5 PR AT el 3k 2 /K HE iR A 3R B x2S R B R
N ZE A TR RN o R G AR 5 LR TR G G B I B B D R O VR AR L T A O IR R S R 1 A
P ARG BT E Y RAE W EE & PO P AR 19 ARGs 1458 24 i i1 5 50 I ARGs 9 3 8 40 1
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L 5 AL RE R A R T OR B S0 W PR B () I 2 77 2 0 6 DR A 2 RIS 1) o R A, TR, AR B T
PEAR AN 7] 2L 2 TR X 52 095 I8 SR A3 i T it o M L D PR R e PR S R i s e, R DAL G R I (i 2%
1 M#BE5FE
1.1 XEAH 5%t

SRR T P E RN AR R A A R AR H (237197 N, 113°347 E), T 2024 4R 7 A 11 HYCH,
TS5 56 % FH A J1F LB HI K 2 em Z2 45 A /N B 5 T o AR IR0 9T 3 in 49 LR T (lactic acid bacteria, LAB) j& M\ It
30 d ¥ A 2 T 20 5 43 s AN Al Ak T Sk L J 3 0 3815 16S rRNA JF A {5 B 5 NCBI H 9 )5 81 i 47 Blast ] U L Xt , #
JE T BRI

W T 202447 7 15 HIF AR & I, 76 30 d J5 19 8 H 15 H BEATFF 4RI 2 o 1056 R I 58 2 Bl AL IX 4L B - 66 14
Hor FH AR PR K E A B 1< 10° efue g " FIMGTIR, S8 00 2 42 50 J50kk ey | RUAS 8 0 4k BR A O X HE AL (CKO) AR BEAL AR InAS
[ B W, 4 900 Ok W FLAT B AL 3R 41 (Lactiplantibacillus plantarum, W4k A, LA) A8 95 FLFF B A0 38 241 (L.
plantarum, W ¥ B, LB) | B & 3L B #F & &b 3 4 (Lacticaseibacillus yichunensis, 1.C) | & ¥ A Bk B 4k B 41
(Pediococcus pentosaceus ,1.1D) AR JE W FLAT B AL B 4H (Loigolactobacillus coryniformis, LE) . 1R-& Y2 5 %%
BB (20 em X 30 em) L, 542 150 g i A, FE 24 48 (6 ML FE X AN E ) E 25 B DML H B 25 w2k 0L
P290, H [F) 525 5 %R 5 B R AE, T30 d 5 A A I it B P i
1.2 FHenlZHamgk sk

HICHRE S IFAS S R SR AT R4S RE S I 20 g T E LSS O TR HEAT I A W B B E . R ARSI 10 ¢ T
— 20 “COKAT HORAT , I T TR AR 9 9 DNA SR EC, BRARFEAL 10 g A 90 mL Z8 48K IR G 39 2) i E T4 °C
VKA 18 hi , p s Ve 4Rt U6, 18 SRR W, R A pH I (PHS-3C, [ A FL R 2% A 28 45 BR 24 1) Y 45t pHL A
R AR VRUR T A B - U ST A L (kN E A é.“ Bo RABMZ 0. 22 pm fLAR Y B8 B L DA 2 IR, R GC-14
T w5 RORORE (0 35 A (7,35 4%« Shodex Rspak KC-811 s-DVBgel column; £ 1l £ : SPD-M10AVP, H 7% & it ) il 2 F1,

B2 L1 RN T B & i, i3 AH A 3 mmol - L' E SR , Wit 1 mL-min ' AR 50 °Cs Al 4 210 nm, #EFE 5 5

pL JFARJE 4RI 70 g 2 A7 i E) 65 CHEAR AL 48 h BHE # , LAIIE 19 52 (dry matter, DM) & 50 HET f5 0%
FE i 28 03 WE AL (3L 2 T R A 9 W3 R ML TR -300A, v [ B ) 3 i, I 2 L 4% 0. 425 mm i , Eﬁ%‘t*ﬁﬂiﬁ(ﬁnnﬁﬁl?jﬂﬁ%
AR AF I, R Van Soest 2877 J5 1k I 52w M 1k 4% 4T 4 (neutral detergent fiber, NDF ) Fil 2 4 1% %% £F 4 (acid
detergent fiber, ADF ) & . 1J 3% 1 #5 K 7k 5 %) (water-soluble carbohydrates, WSC) #5528 FH &L He €4 35 0 2 | 1
A 1 25 A o Tt e B R B 10 min, Y 20 UEE A S WG &) J5 I AR L 7E 620 nm KT B e WO
BETFRE AR
1.3 # & DNARRLE ®ZALTZPCR
1.3.1 DNA#H i F PowerSoil® DNA # B3R 57 & (PowerSoil® DNA Isolation Kit, 5% [ QIAGEN A #] ,
5145 12888-100) X 75 I J& 4 b T i3 A= W9 ) DNA #E 47 $2 B, 3 if NanoDrop ND-1000 43060 B+ (38 ) Xf £ By
DNA 2l i F1k B LS DNA 5 (106 SOUNBEBE I 0Kk BEATAS 0, B2 I DNACE T — 20 “CORFE BEAT AR AT
1.3.2 %tE & PCR R 785t 2 B PCR(qPCR) 43 3 72 & Wi~ 7l # 3l it £ ¢ £F (mobile genetic elements,
MGEs) (inzl1 .inzl2) .8 F DU H 2 BT ML 3 A (tetracycline resistance genes, TRGs) (zetA tetB | tetG . tetX . tetM . tetW
tetO tetK ) o JEHE PCRITIES LR 51 F 5 L3 1.
1.4 B 5 547

i i Microsoft Excel 2019 #f 47 3 Al $ 4% 4 3, 5k F IBM SPSS Statistics 25. 0 (#4552 J5 22 4047, K6 50 $ic 4
(22 5 o 35 1k, OB O P<20. 05, 3 A [ 7 B R o A 4 8 25 T AR DG 1 18] H OmicShare il /F
A
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Table 1 PCR primer sequences
HH 519551 BRI 1B ki 2% 3CHik
Gene Primer sequences (5’ —3") Clip size (bp) Annealing temperature (°C) References
165 F:AGTTTGATCMTGGCTCAG 1500 55 [1]
R:AAGTCGTAACAAGGTAACC
intl F:GGCTTCGTGATGCCTGCTT 148 55 [1]
R:CATTCCTGGCCGTGGTTCT
int2 F:GTTATTTTATTGCTGGGATTAGGC 164 56 [1]
R: TTTTACGCTGCTGTATGGTGC
tetA F:TTGGCATTCTGCATTCACTCG 174 58 [1]
R:CCACCCGTTCCACGTTGTT
tetB F: TTCACCGCATAGTCCCTT 189 58 [2]
R: TGCAATAAATCCGAGCAG
tetG F:CAGCTTTCGGATTCTTACGG 134 54 [1]
R:GATTGGTGAGGCTCGTTAGC
tetK F: TCGATAGGAACAGCAGTA 168 58 (4]
R:CAGCAGATCCTACTCCTT
tetM F:GTGGACAAAGGTACAACGAG 171 55 [1]
R:CGGTAAAGTTCGTCACACAC
tetO F:AACTTAGGCATTCTGGCTCAC 171 60 [1]
R: TCCCACTGTTCCATATCGTCA
tetX F:CAATAATTGGTGGTGGACCC 131 57 [1]
R: TTCTTACCTTGGACATCCCG
tetW F:GAGAGCCTGCTATATGCCAGC 168 61 [1]
R:GGGCGTATCCACAATGTTAAC
) EREEN F2 SEENESERSRERERED
Table 2 Elephant grass raw material nutrients and
2.1 ZERAG TR microorganisms on their surface
LR T W T &y 36.01% FM, NDF #l 7 [ Ttem # H Content
ADF 1 & 843 5] 4 86.92% DM . 41.23% DM, WSC T ¥ % Dry matter (% FM) 36.0140.97
02k 35. 73% DM, 225 JEURL 32 1 M2 10 1% 4k PPk PR 4T 4 Neutral detergent fiber (NDF, % DM)  86.92+1.84
e BN T R R RN L e PR LV % 27 4k Acid detergent fiber (ADE, % DM) 41.23+0.73
A M A 4 %) Water-soluble carbohydrate 35.734+1.55
Sl 4.86.4.43.3. 44 F14. 32 1g cfu-g 'FM(#2). ?V;/i?ﬁ%/]kﬁ;% ’
2.2 Am3LERTA At %ﬁ%ﬂiﬂiﬁ#%}ﬁ%%} "l FLIZ W Lactic acid bacteria (LAB, lg cfu-g ' FM) 4.86+0.96
HI30d 5, i A B4 K pH 5 AR T X R B EE T Yeasts (g cfu-g ' FM) 4.43+0.21
20 (P<<0.05), Hirf LC LB A B4 () pH 4351 hy 4. 38 # 14 Moulds (g cfu-g ' FM) 3.4440.60
K AT Coliform bacteria (1g cfu-g™ ' FM) 4.32+0.28

444, BFEMT HABA B (P<T0.05) . WAk, LY
R BB R AR AR TR K (<2 1g

cfurg 'FM). 5XFHAM L, %5 LA LB LD #1 LE &b B2 41 /) 7L 12

2T A B R (P<<0.05),LC 5 X M4

\(

o3 26 5 (P>0. 05) HECR IS 5 o AL FAL IR W W28 5, TIROR AR Y o 55 xf BRZEL AR LU, B A Ak 22 1) FL TR

SR, b LC AR BRZH B E B (P<<0. 05,4 3) .
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Table 3 Silage quality and microbial counts of elephant grass silage after the addition of lactic acid bacteria

i H Kb Treatment b i1 Py

Item CK LA LB LC LD LE SEM  P-value
pH 4.77a 4.50b 4. 44c 4.38¢ 4.49b 4.51b 0.029 Hok
LI 4 Lactic acid bacteria (LAB, Ig cfu-g™ ' FM) 7.83a 7.28b 7.25b 8. 16a 6.94b 7.22b 0.098 ok
KT # Coliform bacteria (Ig cfu-g ' FM) <2.00 <2.00 <22.00 <2.00  <<2.00 <2.00 ND NS
W RE B Yeasts (Ig cfurg™ ' FM) <2.00 <2.00 <2.00 <2.00  <<2.00 <2.00 ND NS
# T Moulds (Ig cfu-g ' FM) <2.00 <2.00 <2.00 <2.00  <<2.00 <2.00 ND NS
FLIR Lactic acid (La, % DM) 1.13b 1. 29ab 1. 39ab 1.94a 1.71ab 1.33ab 0.103 NS
L% Acetic acid (AA, % DM) 0. 36abc 0. 28bc 0. 25¢ 0. 60a 0. 32bc 0.53ab 0. 040 *
W& Propionic acid (PA, % DM) 0. 06a 0.05a 0. 08a 0.13a 0.13a 0.03a 0.014 NS

ARE/ING B 378 FE A [7) FL R 1 0 A B 4] /) 22 57 1 3% (P<C0. 05) . Different lowercase letters indicated significant differences among different lactic
acid bacteria treatment groups (P<C0.05). *: P<C0.05; **; P<C0.01; ND: P& WA A T 75 24 8 iF & 00 T B, J8 % 0F 55 H AR 7 o R Standard
errors could not be calculated as the measured values were lower than the lower limit of the measurement unit detected by the method ; NS: P=>0.05. T

[7] The same below.

2.3 AILBE S FEFEERRS B

XA AR, LC LD LE A& B2 i) NDF & & i % Jh & (P<<0.05) . LA .LB.LC.LD ZH 2 iy ADF & &
B F LT X IR (P<<0.01) o AN, FET 30 dJ , BT Ab 3 A i 208 0 & 2 3 B 3 IK T X IR 4 (P<<0. 01) .
B LD AbBRAL L LC 41 8 3 38 i oh , A S A B4 i) WSC & 5 LC LM ¥ 08 3% 25 5% (P=>0. 05,% 4) .

x4 FNMABEENREERAS

Table 4 Elephant grass nutrients after the addition of lactic acid bacteria

i [ 4b B Treatment F i 1% Py

Item CK LA LB L.C LD LE SEM P-value
P PR £F 4E Neutral detergent fiber (NDF, % DM) 73.56b  73.26b  73.34b  77.05a 77.91la 78.46a 0.443 *
PR 1 1 U 2T 4 Acid detergent fiber (ADF, % DM) 44.84a  36.61c  40.74b  41.78b 41.66b 43.64a 0. 570 ok

] %5 PE R K 46 A 4 Water soluble carbohydrate (WSC, % DM) 8.56ab  8.33ab  8.75ab  7.60b 10.23a  9.47ab  0.277 NS
A A Ammonia nitrogen (NH,-N) 1. 10a 0. 40c¢ 0. 40c 0.42c  0.65b  0.65b 0.057 ok

. 3 TIPS | (PR S S
FEXARE TR, 5CKMIL,BRT LD AR S, CK LA LB LC LD LE  CK LA LB LC LD LE
A 78 0 AS 5] 2R T8 Ab BRAH et A 1) 28 %ok =1 B 35 Ry

%“ﬁ A [ 3, R A E% erA YT B E1 £830dETBHESTHETEENETL

# I (P<<0.05); LB R LCAbBAL recB Iy 4 %) 4 & Fig. 1 Changes in the absolute abundances of mobile genetic
W EMT CKA(P<<0.05), Hip LC AL HZH 1Y zetB elements (MGEs) after 30 days of fermentation

Y %F = BE A, HC T B 107~ 1077 3 0 gk g IRl /NE 58 7 R [ b 38 ] 2% 5% 6 % (P<<0.05), F [l The different
DM; 7 tetG Fl tetK 0 K U v, LC #1 LB Ak B 25 53531

BEMT CKA  7F teeM B M, LA LB.LD

2.4 RFEHEP ARGs FE 6 T4 £ 60, intl] 48, intl2
R I FL WG B % 9 30 AR LMGEs o 5 B35St e :
il 692 38 B E B A (P0.05) . S CKM BRI aa)
o, LALB LCMLE A MAL A I B H TR < §§“4-0 d 2
(' 1,P<<0.05), %ggﬁ i ao0b 2 a .
JAIR R FLE A R 5430 dJ5 , TRGs st K58 2-0- BB i E
REE
,Egu

lowercase letters indicated significant differences among different

treatments (P<C0.05), the same below.
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LE Ab #2126 % =F B 35 8 F R F CK 41 (P<<0. 05) 5 BbAbh, LC AL BRALTE tetO et W retX W) 46 5% = H) 82 F [
P LB b B AH TE ter W I 26 %5 F AL 8.3 R [ (P<<0. 05), 8 10" "~10""#% N %-g ' DM (& 2) .

50 - tetA a 4.5¢ tetB a 50 > tetG 5.0, tetK o
a ab
431 % 4002 b 45| 451 a
4.0 c be 2
4.0 aj
35t 3.5¢ i d 4.0¢ . ab
a
%0 | b b b ab 3.5¢ = =]
: b == 3.0f 35¢

2.5¢ b 3.0} b
§ 20l 2.5}¢ 3.0 é 25l !
R1s - . 20 2.5 2.0

=y

. tetM 4.0 tetO 2.4 tetW 45 tetX

L
W

L 4 4.0}
3.5¢

ab

: a
ab

O St ab ab

30} . . o b
18l e 3.0}

&30 @ 1.6} a é 2.5}
e s 3w 5 ogpla = o = o e 1gle o o o . . gpl = o 7 . .
CK LA LB LC LD LE CK LA LB LC LD LE CK LA LB LC LD LE CK LA LB LC LD LE
42 Treatment

VU 34 3R 70 22 R RO 46 0 3 T2

Absolute abundance of tetracycline resistance genes
[lg(copies g
¢ w
(9 =)
'O
ks
o
o
o
-
g
o
o
|
o
[N (58]
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Fig. 2 Changes in the absolute abundances of tetracycline resistance genes (TRGs) after 30 days of fermentation

2.5 TRGs5 MGEs &9 48 %/ x5 EREARBGERSABIBEETHZ BHEXE
TRGs 5 MGEs 2 [i] if) Pearson # 26 ¥ 45 55 43 B Table 5 Correlations between tetracycline resistance genes
(TRGs) and mobile genetic elements (MGEs)
FH | tetA (tetX . tetM tet W Fil tetK W 4 % 3 5 5 inel 1

. FEH Gene intl1 intl2
SR E N IE A 25 (P<<0.01) K &, tetB . tetX . tetM |
letA 0. 556%%* —0.080
tetO Fl tetK 5 intl2 B 4 %F 3 BE 52 4 b 35 17 A ¢ (P<< )
tetB 0.132 —0.292%*
0.0DRA(RS), tetG 0.154 —0.047
3 iTig tetX 0. 233%* —0. 237
. o " e s . tetM 0. 389 —0.296%*
3.1 AMABREANLEF RS AL KA@ML “
tetW 0.293%* —0.064
# % ‘
. e e I tetO 0. 287 —0. 164%*
U 0 LR TR 6 T I R I i T Y S ) 32 R B AR
tetK 0. 403%* —0.108%*

A 3k A B R B S AR B AR A R I AR
TR A0 B AR 2R IR A R B M ZLRR I £ 5 &
i DR S AR LR pHL L LA 300 S 5 008 77 R 85 T 199 35 8, DA T
U SRR T BT R R M . SRR A LR TR BRI SR R R I T I ) B A S A 4 3 0 BUR
R AR WS T FE S B K T A RS 0 LR TR AT 0 R AR Ak B B A e TS I . AR IR IR 25 R R IR
TINAS 1) LR T 340 ik 52 B 7 IS 1) pHL A 2 PR R 3 o (R AR 2L R %) 8 o 5 oA 38 3k 442 15 7 7 30 d JiS 1) 7L TR BT 4K
. SXTHRZAA L, LA (LB LD Al LE &b 3 27 1% L W2 v %0 52 ik 25 B IR (P<<0. 05) , AUA LC 415 X5 B 20 JC
22 51 HBMENG o 3 — 25 5 538 Ik VR LR A 2 L R 0 7 I b BLRR A AR B S5 IR AN AF L EAH IR AR .
X AT AR T VR I8 R A LR TR PR A G BT R BT Th e A O R R B A KO i ke A L B % T RE A7 B A
W) 1K ZR B8 TR 7 00 1 0 o 5 JF T R VAR O 19 T R RS I R TR P RS W MR AT R I, BUR W T SRR AR 1 R
W) BRE L, T B BT W 5 B 5 A T R R R T80 At 1 MIK pH BR S | A B3 0 38 43 L 1R T bk 7 A R VR JT . LC b B2 R

** R ORAE 0. 01 25 (XU ) A G M W % . ** indicates a significant

correlation at the 0. 01 level (two-tailed).

o
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2 R A e 1) FLIR R BCER: L v BB g LT ) R TR LS T 3 N G R TR R R R R B A G .

A 56 WL 3 BT A A BT (B0 48 CKO M T BRI AR 2] o 456 KM FF B 00 B RN 85 8 7 0T A vh K T 4G
MR (<2 1gclurg 'FM) LR X R T EARKI K0T, & WOR BB a7 T R4 0 RS, A 20
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