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Studies on Interactive Effects of Choline and

Methionine on the Metaboli8n Of Homocysteine

(*%.>xf/ >ft#8=3b'818= U >1: }31*=>

0)+PilfR B9ibA8=Bg+8mR)

a:z& #P]jc* # &

6Jli #W** a #

6flz& u*j>** a ]2

i 5R

Kef UJ /Lt jS
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3% 3E 0) F～ * 0) i 5

*f->AfJI J (Hey) t3:} 51A-I > (Met)1i:fJ3tO)-q)Fpqt*Thb D , hgk Hcy #BEDi&BEo)i

fLEi#WRiflt:0)iA3i L,f=j5:B&B]+ i ff 8 I i bS#h#ShTUlao Met tj:Hcy 0)P@-0)ik,%Ii

I?a)I., Met 7SEkiO)tBhn3:h#%Hcy#BEkt5igita t5%k6ht $3St @eF-～ Met *

bpbS#HcyLhFLEEi:Sr%#=+=tbS&*SYLTU'8. Met i = U >Ej:i b8=*R7751.}}v

= il y (PC)%BEktBL#1837EBEBBBfW+i LTfD 6YL, f5#*#lj:1L%a3Jbq8=&fdR#tfFx3r#,8=b

8. g(JIR*#5AJO)mh%+8mgEiveli, 25%*i5 J/<95E1%(25S)A,6 = ) >k*< tJ<5

j >(Bet)9(2B=#Eqi-8;S Hcy h2TEi:bT=6+bS, %h8='9%0) Met k*hD+8 t# Hcyh

2{EEtj:5il*Bib9t=n*(igi18 I i &&%i& LTU'ao =hGj: Met bSh#% Hcy t#1fjq i:1BtTlfRo)

wkk#LTbla-I tk,j%LTV,8o 3:T=, lO%*;PIJly@(10C)*25S1%b,6= u >&B<

t# Hey h2ftBEEBBfbS4=t=8bS, 25%iT'PtJJ J@A16 = 9 >kBRifLrCb# Hey hlftiS(%

k=531t}U,=tb&*LTUla. = U >9=@bS#HcyhEEkS(%&=+A,tlt5b'EL @e#

q)nMet%BEi=##JLTU'6bS1 {hi=hpkT, kU y(Ser)JeFU -J>(Gly)Dj: 5iiMet

e Hey +tfm%1&L#+a7 -I/ #e)1SER&tf t1'b*EiATCL% tiU' i ,ehbh8.
*Whji:ti, Hey li;

at8=2ktf+= ) > i Met a)fFilfjf]B9t?5ild]Ak4*5f Lt Hcy +t=m8=jb'81 8 f5#Ff#0)@%[lk

PB6b,.8=Li 5 i L,f=bO)TChb8.

*i&3co)#-*7fli, 10CBtJi7.y LkjqU'. = i) >kt o. 5%3iy7=-}/gF&b (GAA) tBShD

8=i: 8# Hey h3f8=&8f+@*J10) 0. 5%Met, 2. 5%Ser b8 U'tiW%0)1#hD'ijBtki&51LT=5f

6&,#A8=-3b,T3dSJ<TUl8. 3SS& 1 : = ) ykt=j: 875 Hcy h2rLiEEj:Met *i&1*hpTliW*lj gh

tfb,1T=bS, Met + Ser t#hpTChh4u=W&J5hflo = U >k8=i:aBEBBBTb Met + Ser 7fhJ+5f:
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ji8=gp*J ghf=o Met *hpT. Hcy e)fEBkbStuD+80)7fh, .>R 551*=>%BkblJ-I.ig L,tf81

tt,tjt'7>6 f?ulbik, Met *4Ao)'#hDTliBfhiB Ser #&bSLBtf LT,>R 9 91*= >%BkbSFqi%B=

L#3:tfU,0)8=# L, Met + Ser *hp7?1j:BfA& Ser ig!BEti,>R 591*=>%Bkkigba 0)8=+

iuinLEt%k6nf=. 5S<5&2 : GAA.#hp6=i:aiHcyh&tj:Met bau't3:Ser 0)*iA*hD

-eL5V77ib98=W#[) 5 hT=.bS, f5%0)ijAO)jc% g 8=3ftiA 6h7bb,-3 flo A-*bC.0)9;5&,J#A

ii, Met i Ser 0),iA*%bit(i= ) J9:8=i8f5 HcyhlTfkfP#Bq8=qp*UL, A Hcy A3Eo)

w*rJ8=tj:h5bTijAb9-ehb8 I i k*L,TV,8o -jf, GAA.#hD6=i 8S Hcy h2Ei=*rLT

Gj:%e) i: 5 7biAAtj:A 631f, I n5J1 7pDf5 Hcy h2fkx-LJL,Ttj: Met i Ser 0)/iB.&%bit

b';RRjEJibV?/3^A L,i),%'i5 5 7bu'= i bSPA 6b,8= 5hT=o

#=#TIL 7 y H=3b'V'TtE:*B9# L,<}L,0)*9'-1' J@bS= U >jKC=i8# Hcy hBrEEk

# LTkbtf&k,j%+*i#ki&fJLf=,#3R8=J?UIT3diJ<Tb'8o 3S& 1 : ABE Hcy i*LgEi 30%

*JPL/ >@(30C)]2ji7.y t.vClj: 10C &J57.y T,i=tt:J<T#%8=1Rb,-3f=. 3:f=, 30C i),6 =

) >k*u'TbhgkHcy##Bj:t#L,7tib,1f=bih, lOC A,6= U yk*< th#%Hcy#LfEj:

5%E=i#Lf=o %0)5B!& i LTt 9:a)I-?o4*i#k#iEb5hf=. 1)30C T.tj: Met %%25SS

u10)7fhBfE# S-7j:) -J}t,} 51*=>#BEbSf5< ,1tC3*5hT3b'
D , *R 7 751.}Jt,I9 / -)t'

7 1= y(PE)b'6 PC -a)} 51)I,1t:bSig*= ) >(h'it>.Bet)bS+I(Di8=Bt5%5h8. 2) Gly e

Ser 0)3f&%bS< , =h60)7-I )&&ASHcylR&kRP%8=igb8. 3)J#h7 i )&hiR5-&bS

@u't Hcyfe#8=Fjklb8##DffJrSbSi;3:8, fftltT>b8o 9S5%2 : = U >9=e) 10C(10CCD)

8= Met k*hpi-8 i 0. 1-0. 3%Q)6BET.Ej:j7]%##B98=hg% Hcy #Lfo)tfitj:nSu ghT=bS,

0. 3-0. 5%DSJ{lW7f^Ti Met 1*hpikFS t=TW*(J5iid)j%lii@'I'L, 0. 5%Met *hDThti = U >jn=J:

8# Hcy hrRk3>< n#u Lt?A,1f=o Met t#hD8j:} 51}L,1t:WEEEST.0)PC %BRklfEig L= U >9:

2%WSIj+8 bS, =hBi Met &tt:&B98t i/J<}L,*hD L,f=F$0)/j<id]BtO)L5Eqi 5%k 6h8o -jf,

Met *hnE3: Hey n&Bk%t5hn git8 0)T., i5} 91}L,1E:LiFS.a)jtig8=i 9 Bet 0)1'##btghD 5

it8= t8=tfao Met b'6%BESh8 PC i D b Met *hpTC-I1##Sha Bet a)BbSSLlhGji',

5Hcy hFuEEj:ek*5hfiUlt*k6nf=. uli!h8=LTb, 10C 4= 30C tFq$8=fL8i: 5.t=

Met %t*hn(o. 5%) LTb 30C tB]Ci 5 7Tf= ) y9(8=#+81&btJr*bSji6nfiV1= tbSPB*

C=8hT=o.3S*3 : 10C 8=4}*7-I /kb% 30C tra$8=ff8i 58=*hDLt %0)ijAk1*il

Lf=o 10CCD + 0.5%Met 8= 0. 32%Gly + 0.94%Ser k*hp+8 t75Hcyh3fGj:i%8=W*ugh

flo if=, 10CCD + 0.
,5%Met

+ 0. 32%Gly + 0. 94%Ser 8= 3. 61%BCAA(Jhid*&E7 -I / a) + 4. 5%AAA(*.

Jr&7 -I /#) i:*hp LT@e#7 -I/&h%%&hba i. hgk Hcy ilLALfGj:10C#ji5?.y r.0) I/A

}L,i: D b#%8=1Eu11i%'j% Lf=. 10CCD + 0. 5%Met BtJ5-8=i: aBfAG&e) S-7f-) t>}t'*%->R

j:J1 >jS3:tmcyALfo)i#tj: Gly + Sert*bDTo%%C=n$1jgYL. BCAA + AAA *hDT,i 68=

nSfJ ghT=. BfMk>x 591*=> a-t>>5-'P-(CBS)ffJBt CBS mRNA I/J</i,Ej: BCAA + AAA

t#hDTo#%8=iPiLf=o BCAA +AAA t*hpC=i 9 7 i /&hn3S&&o)teuDbS CBS k#*LI Hey

ltAdJkFqPa8= gifTh# Hcy A&e)1&f8=SJ5- LTU'8 t5%k 6hf=. Gly+Ser. BCAA+AAA

kbDkf=t %, Bet 4BEbS%e_E#+8e)tL Ser bS+5ii8=Bt#.%gh8f=b8=, ->R951*=

>%BkbS-JLig Lt #} 31/vlkbS#/}b LT== i k'j% L,T t5%k 6M=o =YLSj:', &5Eo)r#&%bS,

hg%*f->7j11 y#EEo)_EiLWSfJt=LRJi LTV'8 I i %*P&LTU'8. 30C 0)i 5 fitb*

B9# i/J<}t,0)*iPLJ{ >@i)i = ) yR6= i aa; Hey h3TEi=# LT#5t4fEk,j%+fB]bS/A;,ti < i

b 31rf7E+8=tbS,itgalf=o +t?bb. MetlfEk%bSPgu,=t, Gly + Serlf&ibSSu,

I i, %Lh7 -I )#L1SEkibSSu'= tvchb8. #=*TLO)$6&,%ABL tt:*b9St/^}t'o)**t

j >@a)= U yj<i=#+83aKJr*Ei#5kf%k 6hTUlf=i: 5 7b Met %%bS#ul= i 7eeti1-Clj:
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tiU1= i kPB#t='itLTU'8o

nJ_tDi 5 8=*iaXTj:, iiJ& D&4h#&k11U't = ) yR(BetR)LEI:8SHcyh3Ei=>Tg-

LT Met bSW#rJB9ti/3jAk##+8f=bC=tj:fbo)fEq, LFf]ktji'Gly+ Ser, BCAA + AAA f2tt'

a)B]F$45EkbSie,fvChb 9 , IbD7 -I / %-i 0)1tfmb9if*PilfJq bit,fTC>ba I i i:PA 6b,t=

Lf=o

* 3E a 3R 0) i B

*f.>XfJ{ > (Hcy) 8i} 51*= > (Met)1t=J3to)-q,Fpqi*Tkb D
, hg% Hcy ABEo)i&

Jfo)i.#8j:&BRiRIEo)%jLi LT=FR&&+t{1.5
I i bS%agfLT,v,8o Met i = U y

tj:i b8=*R 7 791.}/i,= U V(PC)%BkklRig+abuBBBBTBj+i LTb 6h,f5#

1Tk#8ili:iWB98=4EE#1fBgr#,8=b8.
= U >k2bSI*PqnJ<5/ 1/ (Bet)BRBEo)1&fk

hLT#Hcyh&%SI%B!=+75,if5b,Ei, @e#q,a) Met%,LiC=##LTU,8b;, i

hi=hpkT,k U >(Ser)%F-L1.>>(Gly)a)i 5 +i: MeteHcylt&&1&iE+87-I )

#0)7SER&7t ifhblRIAvC.i +}U' i
,etbn8bih,

+i)+?mgEbS7b StLTb,tfU1. 2FBfgE
tL Hey 1{3aJ8=&821= U >t Met a)fBilfjqbb+fijAki&2JL, Hey ltfJn=ja,LIB

Pi#aS-#e)12*j%PB 6b,8= L,i 5 i Lf=bDTob8.

*5%3cO)#-*Thtj:JOC]2%7 ty r,kjqU,, = ) yj<t 0. 5%F7=,})gF&h (GAA)

1#hp8=i a# Hcy hlTLE8=2i821@e8Jln 0. 5%Met, 2. 5%Ser b8 V,ij:W%o).*hD/313B
k*%JL,f=jS5&#A8=-?ulT56J<TUla. 9S5& 1 : = ) >kC=i8# Hcy hlTE8j:Met

iBiA*hpvcliWSIJ ghJ+fb,1f=biht Met + Ser t#hDTh5=4i8=WSrJ ghf=. = ) >h8=
i 8BEB5Bfb Met + Ser Th5%4i8=W$1J Shf=. Met *hp-T. Hey a)4=BRbStup+8 0Th,

･>R F 31*= >%BE blJl.igLtf81hEi.+? 6 tit ,i)i, Met *i&0).*hDT.EiBfAiR ser A#

bSIRTLT->X 511*=>%BEbSP].fai=ig3: fib,a)t=kr L, Met + Ser t&hDTliBfAiR
Ser ABE8j:-JR 551*=>%Bkkigb8e)8=+1^VfiBLft5%k 6hf=o 355& 2 : GAA
*hD8=3: 8 i Hey h3ftj: Met A 8 U'Fi Ser 0)#4&*hpTh5B5iibb8=W$1J ghf=bS, W%

～/j<i*Ao)j<% i 8=3ft3:3i 6htii),-37tc i-i-c.a)5S*#3Rtj:I Met i Ser 0),iRb%
b%tj:= U y9(8=i 8 i Hcy h3TRkfP*B98=1q*u L, i Hcy A?TEO)n*tj8=Ej:*bTij

3RBbTehb8= i k,j%LTV'8o
-i, GAA*hn=j:af5Hcy hrR8=#LTfi%o)i: 5

t?/}jAt3:R. 6h-f, I a)5 / 7pO)fS Hey h3TR8=# LTt3: Met i Ser 0)/iRb%b%i)S6R

jEJiB9t?5ii*ALb>k'it i i}u'= i bihpB6blE= 53tiT=o

#=*Tlj:I 7 y T1=b'b'Ttt:*Bbf5 I/J<)I,0)A-P'J1 >@bS= U >k8=i 8& Hcy

hlTiE8=# LTiabtJrgk,j%+k#i#i:*-il Lf=BBAL=-3U,T3ziRJ<TU, 8. $5% 1 : hBt,tS

Hcy#&Fj: 30yo*iE'J >@(30C) &%7.y L Tlj: 10C]2%7.y rt8=tEJ<Ti%8=1&blJ3

T=. 3:T=, 30C 75,E)= i)>i:B%U'TbhikHcy#Li83:tfiL+fi),1f=bS, 10C b16=

) yi:B&< thgKS Hcy #B;Ej:#%8=tfiLf=. %0)35Eb i LT, I-?0)4&1gk#EL

TU18. 9S,@2 : = U yRa) 10C(10CCD)6=Met k*hp+8 i 0. 1-0. 3%e)*kBBFTliB]

i##B98=hgy<S Hey #EEo)i5itj:WSfJ 5 YLf=bS, o. 3-0. 5%DJFRWThfj: Met *hp%8=FE

tlTnSUJijAtj:i/jj' L,. 0. 5%Met '#hnTli= U yk8= i aS Hey h2TEi:3H n*TJ Ltf

i)lcT=. Met *hDTj:} 51}vlE:&E87fhO) PC%Bkk1&ig L= ) >9(2kWSTJ+abS, I

ht3: Met &tb*B91&L,<}t,t#hn Lf=FSD5ii*Ae)L5Eq i jfk 6h8. -k, Met *j]ntj:

Hcy D4=BEktehD 5it8 DrCht i5} 51)I,1EBtFSe)iJLig8= i 9 Bet a)1'##bf*Bn S%8

I i 8=+3:8. Met A,6%BR5h8 PC i 9 b Met.*hnT-7t##SYL8 Bet nfbSPg81h

tjio,i Hcyh?ruEtiek#5h7bv't%k6hJT=. 10C 8= 30C tFa$8=ii8i 5 8=Met i:

･*bD(0. 5%) L,Tb 30C i Fq tLi 5 fi= U >RB=#+81&btJr4:bSA6YLj?u1= i bSPB

#8=5hf=. 9S*3 : 10C i=%ii7-I/#k30C tRJh$8=tfai58=*hDL,, %0)
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5iid)Ak*-#Lt=. 10CCD + 0.5%Met 8= 0. 32%Gly + 0. 94%Ser &*hn+8 tS Hcyh3TR

tj:#%C=WS[] 5hf=. 3:{=, 10CCD + 0. 5%Met + 0. 32%Gly + 0. 94%Ser 8= 3. 610/.BCAA(J<Di

d**7 -I )#1 + 4.5%AAA(gfuffE7 -I /&A)&*hDLT@fE7-I /&a%%%Sb8 i,

A#Hcy #2Lf6j: 10C 32ji7 ,y I,0) I/J<}t,i 9 bg%8=1&u'15%'itLf=o lOCCD +

o. 5%Met &ji8= i 8BfAi#0) S-7j=I).J/I,*%->XjlJJ >hli:tFhHcy nLfo)t5iEj: Gly

+ ser *hnTh#%8=UpSu 5h, BCAA + AAA 1#hpreh8 68=W*rj5hT=o BfAW>R 591*

=J B -,Jy5-# (CBS)fff*t CBS mRNA I/J<}t,li BCAA
+ AAA *hpTh#%i=tfL L,flo

BCAA + AAA *bp8=i 9 7 -I / &AQ)1RnBi;a)f*hnbS CBS k#*.L, Hcy lRAd31%Fq.I%8=g

itTLhikHcy i2RLfo)1&f8=Sji-LTUl8 t5%k6hT=o Gly + Ser, BCAA+AAA khpk

f=t %, Bet W#bSe%i5i+8e)E.i Ser
,*h+5}i=i.,A,1q?i,31aJ=bG=,

.>_A 991*

=y%BkbSiJIJigLt i5} 51}t,1bbS#,j>Lf== i k'j%LTi:jfk6hf=. =hFL &#

a)r##g?bS, hgy<S*f.JRfJI JnLfo)t5iWSu8=1qJ5LTV18 I i k'j%P&L,TU'ao
30C Di 5 +?tbg*B9iS I/J</I,0)*V-/ y@bS= ) >9(8=i a75Hcyhaf8=x7 L,T3&bt

Jr&k*+fB]bSh,j}j? < i b
3 I)i:f7Ei-8 I i bS,j%ghT=. +ffbbt Met lRn&.bSS

v1=t, Gly + Ser3S&ibSSv1=t, &tJ-I /&blfEk%bihSv,=tvckba. #=*

Too)9S*,<#Atj:, tb4*B975 I/J</I,～ A -P)JJ>iEQ)
= 9 >k8=#+ aB3ftJrBtj:##%k

6nTV'f=i 5 t? Met%%bSi5U'= tTtLilreli+?U'= i i:PB#8='j%LTUla.

njtO)ct 5 8=*i&I8L #J&0)&4h#&&11V'. = U y9((Bet 9:)8=ia# Hcyh

2f6=# LT Met bSn#7jB9tf9id]A&3%#+8 flb8=Sj:tbo)fen qrlkii' Gly + Ser, BCAA

I AAA fj:i.hDrqB$3SEWLElfThb D , 1ho)7 -I / Rut 0)1ti4tB9fffBilfJq biBfL-chb

8=tkP^6751t=Lf=.

J2Xt (I -3 U I T , *3E4iB4iA-&-ck*i&3cbShQfjijc*jc*BRLf%B%*mgE*4 n*Ik

3&X i LT-i-5}#Aiba ba) t=#hbf=.
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