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SBEE intake, energy metabolism, and milk
performance: Part II. J. Dairy Sci. 107:

Venjakob, P. L., S. Borchardt, and W.
5222-5234.

Heuwieser. 2017. Hypocalcemia—
Dann, H. M., J. K. Drackely, G. C. McCoy,
M. F. Hutjens, and J. E. Garrett. 2000.

Effects of yeast culture (Saccharomyces

Cow-level prevalence and preventive
strategies in German dairy herds. J.
Dairy Sci. 100: 9258-9266.

) . cerevisiae) on prepartum intake and
Rod, M., 2021. Comparison of a negative

DCAD and X-Zelit prefresh strategy.

https://www.vilofoss.com/News/

postpartum intake and milk production
of Jersey cows. J. Dairy Sci., 83: 123-

127.
Comparison-of-a-Negative-DCAD-

and-X-Zelit-Prefresh-Strategy Ramsing, E. M., J. A. Davidson, P. D.
French, I. Yoon, M. Keller, and H.

Frizzarini, W. S., P. L. J. Monteiro, J. P.
Peters-Fleckenstein. 2009. Effects of

Campolina, A. L. Vang, O. Soudah,
L. R. Lewandowski, M. K. Connelly,
S. I. A. Apelo, and L. L. Hernandez.
2024. Mechanisms by which feeding

Yeast Culture on Peripartum Intake
and Milk Production of Primiparous
and Multiparous Holstein Cows. Prof.

) ) ) ) Anim. Sci. 25: 487-495.
synthetic zeolite A and dietary cation

anion difference diets impact mineral Poppy, G. D., A. R. Rabiee, 1. J. Lean,

metabolism in multiparous Holstein
cows: Part I. J. Dairy Sci. 107:5204-
5221.

Frizzarini, W. S., J. P. Campolina, A. L.

Vang, L. R. Lewandowski, N. N.
Teixeira, M. K. Connelly, P. L. J.
Monteiro, and L. L. Hernandez.
2024. Mechanisms by which feeding
synthetic zeolite A and dietary cation

anion difference diets impact feed
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W. K. Sanchez, K. L. Dorton, and P.
S. Morley. 2012. A meta-analysis of
the effects of feeding yeast culture
produced by anaerobic fermentation
of Saccharomyces cerevisiae on milk

production of lactating dairy cows. J.

Dairy Sci. 95: 6027-6041.
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ZISAERNE A2 IL4 - BREOREE D
FIEFLAEY - REBRE - ALRIBER
BEEBNRTER  BREIERFEEIES

2. B EE B aR R TSR AR Bl

BRERARMEmMEUEEmE
EEEH  HRAEY  BE  SEESFH

B - REEKRRE - NEEMHATHES
ElR5 - EBRESWSEMNS - K5I
HIEEE - EHSEEBRER FRTIES
1785 - B/ NEESmEN A2 #I RS
NEMSZHEENSER -
3. B R m N T B2 AR
BoERAmMIKRSE - #EF
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o B EYE BCM-7T WR X ER - I
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EREERF I A2 HImE - BBERE
MREIE - HEBSEN A2 &I EQSE
BANME  ABEEEGREH - L2
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7~ ~ PisE
1.Jeong, H., Y. Park, S. Yoon. 2024. A2 milk
consumption and its health benefits: an
update. Food Sci. Biotechnol. 33: 491-
503.

2.Cieslinska, A., Fiedorowicz, E.,
Rozmus, D., Sienkiewicz-Sztapka, E.,
Jarmotowska, B., Kaminski, S. 2022.
Does a Little Difference Make a Big
Difference? Bovine-Casein Al and A2
Variants and Human Health—An Update.
Int. J. Mol. Sci. 23: 15637.

3.FEIX (1988 ) HigthiRnIhx e = i
B UFEWIHRBEEMIRZEE - B
hE AR RE L

4. F3EIK (2001 ) =EWELFEIERE
SEHREREESEHEAZEY - By
FAZE R

5. R (2020) BHEKREBELE )
TEEBBE L BIESHWA - BHEA
A8 B8 7B https://orange.udn.com/orange/
story/121413/4931397

6.A2 4 ¥ ‘A T NZX, New Zealand's

Exchange - Companies, Atm
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( one-carbon metabolism pathway )
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LB IR 7 A Be op B I R it IR BE RO 25
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& - HEEMRR P S FIKEE S- RE R
WEEE ( SAM ) WERE BB 100 27& -
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L EBE O B2 IEN-FF E 88 B R
(PEMT) : #& % 5 B8 2 # B
( phosphatidylethanolamine, PtdEth ) EF
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T RS BE M2 BR ( PtdChol ) 43 4 AR fE B 4
BREREL (VLDL) WEERSD -
SEMRARBRENEEENSENE
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S ZBENVYD RO FE P 1) AR B 9 16 DS B AE AR
( PtdChol ) MIMREZEEEH ( VLDL )
ETEEE - R UCHBASEENEMS ( PtdChol )
HIFRAMEZENEES ( VLDL )
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2.DNA B E @ (DNMT ) : i§ DNA
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}Eﬁ o

i)

i

LHBERTEERE (HMT) : FF
EERIHEHER LR ERERES -
T EREENREESEH - oI ER
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(2) EEETEIR (folate cycle)

ERIERPENSHRE - SEERCH

T REBEEBPENFERE - B3Pk

BHER - ZERINPEL - REREN

BE(E (4 0RRE - HIRBAARE ) fEft

ZRTHE  HHAOT (E1) -

1. ERR BB ABNEANERE - 2R REE
MERRIEIS _ 2 E B BiFE (NADPH ) -
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B2 - #4E B6 Fb5Y - KBRS
ER (THF) - BEK - FENFE
f& ( 5-mTHF ) -

25-FE N FER (5-mTHF ) & 1B 5-
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fg (MTR) &P E & X [F ¥ bt Iz #8
(HCY) - FFEHEK PR T KB
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#isE/5E ( MTRR ) BOEEE) -

(3) EEFREBE

(transsulfuration pathway )

FEEEN PRI EIR PRI E B

B (HCY ) B{EBE MR ( cysteine )
BEABEARNEE - M A¥MERE S5
BEERK ( GSH ) f41&ERE ( taurine ) F &
20F (B 1) - HENEEEMaH .
T EEREGHN - REEREENARE
TREBIEZEINEE -
1. BHBK (GSH) : @—En&EEH -

ZiBFBEEEERKBK - B UIEE

12 No. 150 ﬁ%fﬂ Dairy Farming Newsletter



BEHREFMEMRNMARIESE - BEREE
AFWRIEET] - BHAFEARNEH
81 - FEINEEMRERRBLERTE -

2. 4 fERE (taurine ) : FLAFENEZEZRE
&Y - BRREILTER - BImAEE
MK IE - 1B@naEEMmnaeET
BES] - UEEBMEVMEEES RS
HOBEREER -

m - BFEHERENER

BREHREBREEBIBEAILSFEANL
BB RERE - BEATNERPERN
SRE - FUHFREBEPEMENFENF
ENRHIOREFTXK - MEFNLIERE
EWARHASF - EIREHRERM DI
THEXRT  RRSREFERZHIB
- TS AR T R ARV BRI A
RIZNMAKER - BEREZLLH

(1) BT B%EE ( methionine)

HEED BB ENA PR RERE
=ENE . BRE®R 28 XA KEZIER
HIKZ2E ; B2 E RS (GSH) MR
EtE B RRNE BEEEE 21X
A RERIERIRIKAE - EHFLF BB
MIRENEEZ - TEHEDRINF IR
OSSP MEBEAXR (entry rate ) -
BEIZ 4B E BRI - I2AEE D EL
75_'2E*H%Hﬁ@aﬁEEENZ%LW?%HEEEML
MENAS - WIRMNBEIEEE B2 N- B
HERE (PEMT ) WEEZRIR - 44
N AR R A2 Sl B AN 2L - B2 N sl B Y 45
R IR TR PIZEEELIR A B IEEE
FERR ( PtdChol ) B RLHVERES ( Zhou ef al.,
2017b; Zhou et al., 2018a; McFadden et al.,
2020 ) -

EEFRHOMAFHTRMRES
LORBExE  BRPEMRAGREL - MU
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HEZMERBEENBDIEEFE

MR 007-009% WEBBEBSPHERE
( rumen-protected methionine, RPM ) - BB
MEMEENEBTEMPRER - A
N RBRBH MR DESEEE - R
IBIMERAI AN EEERE B2 EX
£ IEBERIIERNES ( Osorio ef
al., 2013; Osorio et al., 2014; Zanton et al.,
2014; Zhou et al., 2016a; Zhou et al., 2016d;
Batistel ef al., 2017; Batistel et al., 2018;
McFadden et al., 2020 ) - HEEBERE
—I-ﬂ]jiﬂfrEE’Jha/R"F BREEIMEFTAEIL
410 g9 PRM - IR EASHEELHNAIE
H A7 ( Park et al., 2020; McFadden et
al.,2020) -

(2) iBEg& (choline)

fiBEREAEER ( PtdChol ) B FL 41 HE
MR EZHERERANFELILES
M2 — - B2 42 PRI BE AR R AN i AE BE
Mg - LIRS E IR BERSEZRE
IEERZ(EEY - (BEEMEmRMEP IR —
% EREBEPWARERBEMRS 7 IR
£ FHitZHELUARBE AN -
7t 48 &2 B W& B® ( rumen-protected choline,
RPC ) BEF9IENEB RN ERBEE
EIE - EMERERENES - WD
=R E N RS - BEEEEER
BRE - BRSNS

MRER EILFEHEFESXRAMN
12-20 g B9 RPC Ol DUR A ELAREEN
BE ( Abbasi et al., 2017; Arshad et al., 2020;
Huang et al., 2023 ) - TH—I8 i?aéﬂﬁ
. HENFIPRPCHIA =4 12.7 £ 43
g/d (3.2-252¢g/d) ( Arshad et al., 2020;
McFadden et al., 2020 ) - fFlERR - BEZ
Tm%ﬂéaﬁﬁz% SR RE - EAETUBEE
RIEFLE - WHRESILZRIEN - ZLIEN



£2 filg [ 3t

NAERENESEMIEN ( Humer et al.,
2019; Arshad et al., 2020 ) -

(3) EH3EEE (betaine)
NIEE=BEH®RE  TEINERE

BENLE  AESERILEE -

MEEL: DIRFRENEAFR
RS OBEREBE> 75 ogd WA E
( McFadden et al., 2020 ) - DAFE{REEIRER
VIS EIEREBRY T ESE

HARAENEEHEER - BEARE
B REMEEREBEE - BRTIER
EixUH PR ENAIR - BRI BRAAER
oIS A - B2 —M A URVEE SR - K
BOMBERARBENIEREARE - Wik

EMERS - 2 - EILFERARBIR
B RATNRERIERIE - 39 - $HEB8
BB HBMARD - BEENIREE
ERFRBFTE  UsERAHBE %R

Ethanolamine

Folic acid J, EK
lDHF reductase Phosphoethanolamine
DHF lscr
] lDHF reductase CDP-ethanolamine
- MATIAN DAG
THF Met
Met EPT
Glycine SHMT
! (B6) DMG  cycle PtdEth
Choline
Folate MTR PEMT
5,10-CH,-THF cycle (B12) CDH PEMT pathway
BHMT
. WP BAD PtdChol
Betaine SAH
MTHFR SmTHE i AHH <Al
(FAD/B2) DAG

CBS _

Transsulfuration Cystathionine CDP-choline

pathway 1CCT CDP-choline

1CVL i athwa,
cDo Phosphocholine P y

Cysteine sulfinate === Cysteine tCK
‘csn chs
Hypotaurine y-Glutamyleysteine

1 HDH l GS

Taurine GSH
GPR , GPX
GSSG

ABE 1. EIRACHIEEE - ( McFadden et al., 2020 )

Figure 1. One-carbon metabolism.

PtdChol = phosphatidylcholine; BAD = betaine aldehyde dehydrogenase; BHMT = betaine-homocysteine
methyltransferase; CBS = cystathionine B-synthase; CCT = CTP: phosphocholine cytidylyltransferase; CDH = choline
dehydrogenase; CDO = cysteine dioxygenase; CDP = cytidine diphosphate; CyL = cystathionine y-lyase; CK = choline
kinase; CPT = cholinephosphotransferase; CSD = cysteine sulfinic acid decarboxylase; DAG = diacylglycerol; DHF =
dihydrofolate; DMG = dimethylglycine; ECT = CTP: phosphoethanolamine cytidylyltransferase; EK = ethanolamine
kinase; EPT = ethanolaminephosphotransferase; FAD = flavin adenine dinucleotide; GCS = y-glutamylcysteine
synthase; GPR = glutathione-disulfide reductase; GPX = glutathione peroxidase; GS = glutathione synthetase; GSH
= reduced glutathione; GSSG = oxidized glutathione; HCY = homocysteine; HDH = hypotaurine dehydrogenase;
MATI/III = methionine adenosyltransferase I/III (liver specific isoenzymes); 5S-mTHF = 5-methyltetrahydrofolate;
MTHFR = methylenetetrahydrofolate reductase; MTR = methionine synthase; PEMT = phosphatidylethanolamine
N-methyltransferase (other types of methyltransferases may utilize SAM; only PEMT is shown for simplicity); PtdEth
= phosphatidylethanolamine; SAH = S-adenosylhomocysteine; SAM = S-adenosylmethionine (3 SAM are required to
convert PtdEth to PtdChol); SHMT = serine hydroxymethyltransferase; THF = tetrahydrofolate.

Choline
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AEHE) - BERESEE K AEIN
eHREfEERA -

A - 45

===

BEEERER/GEMEERR - #H
SHEEBRNSBE  BEAFEANANE
RAHIFRANRRERIE - EEBHAZ 4
ZREMERR  tsEERSE(EEE -
K =B EhEEENELE FE -
H It BIEP R P iehe - Rt E
ZBHEZEGERNEERE - RIE
IRBWTENEE - BEORNMEZINER
BE0.07-0.09 % 1385 PR - X
& 12 - 20 g/d WI3E7E 5 ME R 2K 4l 7o B8 1 B

%Ltliﬁﬁ SRR E SRR - MBS ESE
REEERSNERY  BEEANFE

%775 WEEHA# KRR - WolgEHER
£ EE S RFENEESBIEEN
Q A - ERGERERIEUARER
fit EME’]J“E;H*D%ZE PIZEEE AR
BEEEEEN AFEERERKNIRE
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X~ SEXE
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g BN g

SERREHNRIATEREHE
Slliix RE I RO 2

BEEFL A BEIEMERNFTKRIET - BH
BENEOEEEANERRESES - B
OB ARIRIEEESE - A4NE
AEFZREBBUREERE (rumen
degradable protein, RDP ) #2725 A O] &
2 & B B ( rumen undegradable protein,
RUP) r EMEBEHEWMEAFHNELE
TOK - RDP BB MEY N BEENS
(NHs) - EMEATHEESRTIFR
ERMEYEHE ( microbial crude protein,
MCP) - EE—EemEHEAER
BERAMNERE  BHIAFNELENR
HEBRHEIER ( Calsamiglia ef al., 2010;
Schwab and Broderick, 2017; Owens et al.,
2014 ) -

FREER/—TEIFEBR ( non-protein
nitrogen, NPN ) KR - B — & B A B/
RDP EKIR - oIENRE D K2 HEE
MER -2 —BHNEREEBESL D
FRIREBEHR B NH: WEREES O
BHEEREARDL - FRE 7 MCP a5
WERMIBME (N ) BB ( Kertz, 2010;
Cherdthong and Wanapat, 2010 ) - EF &
FRrnEERNNRBZR  AHBEER
WH=IEN - AtERNaREEAS
SlERPHF AR - HERELERRE
BXBE L %% ¥ K & (slow-release
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o BEMMATIEE S AT BRIaHE - RER

urea, SRU ) 2 1i7 #% 3 88 2R - U3l AR
ZERBSPHDERE - B{ENH: B
BigE 28 EE T - R D BT B A4S NHs
BERREZNNH LA ( Cherdthong and
Wanapat, 2010 ; Salami et al., 2021 ) -
Bt S0 5E B - SRU 1E 7% NPN 2R - BE 12
SESHENONAYE 88 MCP &
PRI L EMREANLERANES
( Cherdthong and Wanapat, 2010 ) ° L5 -
BRBVEHAXDHEBEYEENKEE -
SRU oJ [RE&RHX 2B - E—DR/DZ
S HEEHIRENEETZE (Reddy et al,
2019a; Reddy et al., 2019b ) -

ERERENBRAEN S

SRU E an ( I 40 Optigen® - Alltech
Inc. - USA ) BHWERARIFESF - B
KEPEVEERE - HEIRBE¥E
HEVMEBEENRZAN  H4E25
88% BYRRZER 11-12% HIAERR - SRU BEA
EIhEEEZ  YJLUBZERZNARE
EMEEES PREE(ER NH3 R
- IffFEE N - SRU IRHAVEE NH: &
HNERBEMENELAAEEE - =27
MCP & B 0 & ( Akay ef al., 2014 ) - 7
—IEEEEHE T - SRU B T MCP
MEMRBEEEEER - RIPEEESTH
EIERMERIAGH - MBBER—K



FREMERYR (Akayetal., 2014 )

FEF SRU 2 sE I & 3L 4 89 8 B
FHEFNAYER - RE—DOHKESDMN
( meta-analysis ) BT 9% - 247 17 JBAF RS -
Ho 16 IBHELMUTEERESGHIE (TMR)
BEIEMEAHN - B 1IERERDAIE
e SEEEBRERYE - 17 18
3% SRU FIRMEE R 0.58% &
B (026-1.12% ) » ERNRNTEERS
HighAw - &R0 EERE 30-180
AAE - ZEBOGEETFIHOEHERER
172%  BETE 11.8% £ 23.7% 28 - F
HEMEREESEMABNE D AIR 22.92
2~ Fr/ B (103-299) B6338 £/ K
(195.4-882.8 ) ( Salam et al., 2014) -
DITFERM N FRILIEEIR - 888 SRU H

IEBERE(P<0.05) ZVEREBS
(DMI - B> s5007=/H ) ImBEINE
(NI BD205/K) = HAAER PR
JISRU BE F&ZYEREE - B KRE
IEEFIAADEREEFZE ( Huhtanen
et al., 2009; Lawrence et al., 2015 ) - %=
FERINN SRU 7 NH: BNEBIBEE
BAERNREL M - 1R S E A Y E 14
2EPRUWRE - 28T - SRUN B R H
2 4% PERFRIEZ (FCM ) ~ BEER
IEZ (ECM) ~ HLBEEEIAEBLEHB) - DL
M EBNIEESHERETZE (P>
005) - BHEMERRIBHERS SRU
BERA 7TAFERYE (3% ) MR
A FB 2 3% (NUE * +4% ) ( Salami et al.,
2021) - ERZBERBVRENEMEIRN
( Huhtanen et al., 2009 ) -

. EREERERR (SRU) A4 ZMERREAFALTERBENEE

Item Diet SEM P-value
CON 'SRU
Feed intake
Dry matter intake (DMI, kg/d) 22.97 2247 0.335 0.004
Nitrogen intake (NI, g/d) 625.57 605.67 12.865 0.009
Production performance
Milk yield (kg/d) 32.16 32.46 0.437 0.307
Fat-corrected milk (FCM, kg/d) 32.98 33.16 0.412 0.381
Energy-corrected milk (ECM, kg/d) 33.30 33.52 0.402 0.284
Milk fat (%) 3.67 3.66 0.023 0.681
Milk fat yield (g/d) 1169.85 1173.84 14.653 0.655
Milk protein (%) 3.14 3.15 0.025 0.931
Milk protein yield (g/d) 998.01 1007.19 11.927 0.331
Feed efficiency 1.41 1.45 0.022 0.013
Nitrogen use efficiency (%) 25.28 26.41 0.534 0.016

CON: Control treatment; SRU: Slow-release urea treatment.

https://doi.ora/10.1371/iourmal.oone.0246922 1003

( Salami et al., 2021 )
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HIRGEKENER

HEREERREPHRENTEETE
REBZESREE ( greenhouse gas emissions,
GHG ) BFiRE mBE - B — &bk

(CO:) Bz (CH.) R—&E1_®
(N:0) - HRIZHAHBEESFLNE
Bt 1.4*109 A M@ ( gigatonnes ) Y CO. &
£ ( Gerber et al., 2013 ) - Hoh R4 E
it BE K + 3th A A 2 {E 2 GHG HF I 3=
F 3R ( Gerber et al., 2013; Gerber et al.,
2010 ) - T[RRI FEIEMED ( Carbon
Footprint, CFP ) RJ % I & - SRU # 2 A
RIRTZE - Fl - SRU BB ARE
FHEARR AR - 2 RIPRIE  FEA R 4-rIEanRl
ix ¥ ( Reddy et al., 2019a; Reddy et al.,
2019b ) - LtE4h - SRU IR AEE @A AN

CONTROL DIETS

= Soybean' ® Corn and sorghum silage
= Grass silage and hay * Alfalfa silage and hay

= Other vegetable protein sources? wCorn pmluls’

8 Other by-products * & Wheat/triticale

R (Powell et al., 2014; Oenema, 2006 ) -
BERBDREERPREN - BEY
KERSHR KRR NHs B NO BFRL
BRI 4 BRI XESE (Foskolos and
Moorby, 2018; Powell et al., 2013 ) -

ZRMEENNIREH (B 1 FAE
2) - BREJEREIAEIERE (SRU ) HELm
HXKBEBERIOTE - BRER KD Em
EAFEIER SR ENHVEZRR - 25l
L ¥ B8 45 B2 SRU BRIk E M AR E /Y 50%
A 45% ( B 1 ; Salami et al., 2021 ) ° &
KREmAMHEEZEmEH BAM SRU &
e h G B K 2 B0 10% MLk - BES
AEME  SRUBIETANNWEERER
EER1%NERKXEH (B 1) - Y
SRU B BN EEBRR - &Y SRU

SRU DIETS

# Soybean! # Corn and sorghum silage
u Grass silage and hay = Alfalfa silage and hay

# Other vegetable protein sources? u Corn products?

® Other by-products = Wheat/iriticale

wsru?

AE 1. ERRRE R EMIER - (A) HIRMEEIE ; (B) £RERKER (SRU ) 6ig - 1. AT HEm . AT -
HIEAT - MAAGEFRBEEAT - 2. HMEYMEARIR | SHHE - W - TORF/NEER - &2
RS ~ R B R TOREBK - 3. TREM : LR - BRIK - ZFRITRRERK - 4. HftE Em :

HER - NER - HRBER
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INERER ~ ORHE - EHE - B MR AKE AR ( Salami e al, 2021 ) -



[>]

CFP (g CO,-eq/kg diet)
g & & § &%

g

SRU

AB 2 BEIAFERESMAZRERE (SRU) HRX -

AR BB 2 5228 ( Salami et al., 2021 )

BRI B B0 ( -12% ; 461.50 vs. 524.62
g CO2-eq/kg diet ) ( B 2A ) - [E # it -
AREEF IO RK S SRU &g
bR E IR EE 2 (-14.5% ; 319.15 vs.
373.13 g CO2-eq/kg milk ) ( [E 2B ; Salami
etal,2021) -

REIFESIAE

SRU & # R ZMHEL - SRUREE
RARS  HIEEMSERBEEERE
( Galo et al., 2003 ) - SRU HYRINEFE MK
BILFMEIRARE KRB 5 ETIEE
5T (NRC, 2001 ) @ Rl HEZAE=
HIRIR BRI KIEEY) (W REEE )

VURHEESE - WENBBMEYEBC A
RRR  BREEES - IR FNEHHE

BHEZEDE ( Wickersham et al., 2009 ) -
5% - RDP AR ZE M - +H$Ei-£,%

Bo 5 E R ENAEEER - %/ﬂﬂfrﬁﬁﬂ
BWEEXREEEFE SRUNFHE (Ma
and Faciola, 2024 ) - 1€ B 7 8312 B2 5 B

CFP (g COy-eqfkg milk)

SRU

(A) FLAEIHERC T 9K BN (CFP) A (B) AMEESF

7 Ba 8 & Bc SRU - E23R KB i) 4H Bl A9 F
PREAZERS  BEIRETRS
ERPEERBASUBEUARR SR
MmAEENEERSN  FEINFNBNE
b RIBWKEEGYHHOIERE 7E
b BEEZSRUREUERHFLZEDN

0.8% + EWC BB 23 K 2 #8 ( Sadeghi et al.,

2025) -
#hE

SRU fE4 NPN A0 - HiZEREN
[N HOIRAEBEMEDHINF A
MR - RDEYEERRNKE - BFA
Eﬂﬁéﬁ%ﬁﬁff&ﬁ)ﬁéﬂﬁ%?ﬁﬁz FaXKERSE

RHER - AR - SRUNBARS - BN
REFEEAHERETEZZEMARA
@ - EREVBE TIPS SEHIRE - Ui -
SRURK ERFEBERNERE S EED
BRAERERE - UERESEAFERD
MRAESM - KRROJZE SRU £AEE
BRI NNERME - E—FPB(EEEH
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