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The Inhibitory Effect of CDP-Choline on Development of Fatty Liver
Induced by Prehepatic or Central Hyperalimentation

Hiromi OZAKA
The 2nd Department of Surgery (Director: Prof. Hideo ORIHATA)
Tokyo Women’s Medical College

Parenteral hyperalimentation has frequently been associated with hepatic dysfunction or development
of steatosis. The present study was undertaken to determine whether CDP-choline, a lipotropic agent,
could prevent development of fatty liver induced by prehepatic or central venous hyperalimentation.

Wistar male rats received prehepatic or central venous hyperalimentation consisting of hypertonic
dextrose and amino acids supplemented with CDP-choline (150 mg/kg/day)-for 7 days. The caloric intake
was adjusted to 280 Kcal/kg/day. Control rats were fed by central venous hyperalimentation without
CDP-choline. Another one group of rats was allowed to ingest a stock diet ad libitum. At sacrifice,
hepatic function, serum lipid content, hepatic lipid content, hepatic fatty acids composition as well as
morphologic change in liver were compared among the 4 groups of rats. We found that CDP-choline
significantly reduced hepatic contents of total lipid, cholesterol and triglyceride. Histological
examinations also revealed the inhibitory effect of CDP-choline on fat accumulation in liver. Hepatic fatty
acids composition was not altered by CDP-choline. There was no difference in the effects of CDP-choline
whether the lipotropic agent was given through portal vein or through central vein. These data suggest
that simultaneous administration of CDP-choline may be useful in preventing hepatic lipid accumulation
induced by hyperalimentation.
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D, BmARrY) —RERVEEXBERCEATDE
FEHPTH Y, OREEIFOEECHEBIC
WBRE 2B ECIRETSE ., LB, bh
b X v EBE A — & L CEMARYEEE
DERBVITRCZOBOMELREL TER, &
DEIRREEIL TH LN OMBEHNETH B
EIFZM T, PURFEE TR LABHE RS
nie?,

S BRI BE A ¥ O £ 7 % B8 E 8 Triglycer-
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®&1 WA (1000m] #)
s A 198 ¢ vitamines
BB B 0Og
B B 930 Cal Niacin 8.4mg
7/ M.4g B, 2.1 7
n-p C/N 150 B, 2.1 »
T W B Bs 1.26 »
C 42 7
Na 50.6 mEq | Pantothenol 5.04 7
K 31.7 »# A 1050 Iu
Cl 49.5 7 D 84 #
Ca 7.8 7 E 6.3 »
Mg 7.8 7 Folate 420 g
P 5.7 7# B, 12.6 »
So,2- 7.9 » Biotin 83 »

IR RPOLBRNCEY » ) ~BOLYE 2
feav e —nfE (CH. n=6)

R BPOLERMCE 2 » ) —HIZi
CDP-choline (150mg/kg/day) ##H5L7d D
(CV+CDP-choline #. n=6)

SRR | REFIIRGY I BB v in 2. CDP-choline
(150mg/kg/day) & #& 5 L 7= b © (PV+CDP-
choline #, n=6)

HIVE RS K ERCEREIRY
D (FEOE, n=6),

3 EEEE

FIE (CF RUHEIE (CV+CDP-choline
B ©Fy M3 xRV 2 - ABEREREAR X BHK
BTTRESTA VoV HERERLYL,
Ry HEE, =35 2 & —24G 1w TEH, FxE&
§kiZ Polyethylen Tube SP 8 (& BE/EF) %%
A B41E, Medical-Grade Tubing No. 602-135
(Silastic® gL, dHEE T v 2riBL
TEPERIZH ¥, Harness %% & L Protective
Coil ##% T, Swivel (Biocanula ®ic#E#E, 7 »

M RRERGH - (HEREFE o REicE
U7, #IEE (PV+CDP-choline #) 1 5%
PR & » F9PR 218 - T Polethylen Tube % # A 53
BL, DTHIE FHF:EBCEELE.

BOEELSO T » bR LTI, Br e Y —H
BoLb z, @y — oNEEEME T O&MHT

7 HEEIE L -,

A e Y —ROBERHER, EREARY TR

f#4 L#% 5 £290ml/kg/day, 280Cal/kg/day &
L, i 1 HERFEEEDL/208EY, 2HH
»HT7THEETHEEYRS L,

4 EgHHEAR GE1)

HBMWH OBR 2T 1R L, ARsn
BHoEBER LR v PR L, &2 e
) — BRI (7 A 2 ®), 7 5 s BEBFI(A A A —
A®), BEHEEE I VE (v-E2®), BRERK
(10%NaCl X5®)50% 7 ¥ v W, H ez m
2B U e,

5 MEELZEHRE

T HEIOERE, *v 7% — LEEREN T ARKE:
TICCBENE, BEEAEDIR X D mEEsml L LE
B, By (FA7VEY ALY VE), GOT
(UVE), GPT (UVE), 7Ah ) 74A 77
# — (PNP Rate assay), HiE#HEHE (Sulfo-
Phospho-Vanillin &%), #&=2 v x5 e - (BEE
&), Triglyceride (Bf5R¥6), V v IRE BEHRD),
WHHtleRsEe (Laurell-Tac ¥5) #RIE L=,

6 HFFLEE/FELL

Fy P X OHERRLEBEELHE, K TR
BEIYFRER/AELEYEH L,

7 FFEERHEEABRK

HERUZC T » P L D Folch #5112 T IR H A hh
W1, #F =25 (b, Hexane T L1
K Na,SO, THiKARBL, BELCSDE H A
rza<t 7774 — (&8 GCIA) THOIEHE
R R i L7,

BIET S & L7cBgRFERY, 3V A5V EE (Cu:
0), s FVECi6: 0), S AV A R
C16:1), 277V vE (Cig:0), #v1 v
(C18:1), V7 —ABE(Ci8: 2), ¥V / v vEE(Cs:
3), 5, 8, 1l-eicosatrienoic acid (C20: 3w9),
bishomo-y-linolenic acid (C20: 306), 7 5% F v/
B (C20:4) DI E L, FEHAREITAIENH
DEFIEHTHAESRTERE L.

8 FKFERE®EA

&b FolchiE el LABEYER—R Y » <
N27F 7 4 —C, Triglyceride, 2 V A5 v — 2,
U RRBICBE 17 e AF v v TH-1012THE
B,
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9 FFroifEniRER

BERL 272251 10% A< ) vIRT
El%E, Masson $efs, X & v IIFEL T\, YA
BICEE L7,

10 METZHIRE

T B B v Student-t test I & b fT iz -
7z,

®w R

1 EBH#hENEL

EEREHMME S HEW I D, SHr V) — 38 (B
&, IE, WIF) CTHEIERELNEER YR
i, HIVEE Bo#) it EoB s b
nish iz,

2 FFHgEERME (K1)

D #HBryrey (mg/d)

1 #$0.26+0.11, T1%F0.21£0.09, MI¥0.18+
0.08, IVE£0.27+0.11C 4 BRI A EE T L1 -
7.

2) GOT (W

I $115.6+21.3, IIF127+30.4, II8125+
40.1, IVEF150+17.7CE 2 » U — 83K EF (1, 11, 111

M+SD
T-BIL GOT I
mg/dl u
1.0+ 200
fit
05+ 100—{
0 0
I 0T M W I IT m
GPT ALP
u mu/ml

30 600}
500+ }
20 { 400
300
1ok } 200 —§ I {

100}

T m W S T TR

1 frsERE

25

B M BEBEEI oy, 18 (CF) ch
LIVE (BoF) »ERIEEYRLL (p<
0.01),

3) GPT (w

1 3¥29.3+£7.9, IT#18.8+6.9, IHﬁlZ.QiLO,
IVEF21.9+3.4T 1% (CE) wWHLIH (CV+
CDP-choline ), Ill#¥ (PV +CDP-choline ),
VB (BOF) IEBRCEERYRLE (p<0.05,
p<0.001, p<0.05), XIVERIFHZHENERER
BELY R L (p<0.01),

D 7AHYT7rR7r 2 —+ (ALP)(mu/ml)

I #£235.8+49.6, 1 $¥221.2+52.8, HI#F
236.2+58.2, IVHE523.7+99.0L 5 H v U —H¥E
38 (0, 10, Ul &) Ml BEER e »7eh, IV
o) kL 18 (CR, II# (CV+CDP-
choline ), IFf (PV+CDP-choline ) »EE
WAEEZ TR LT (p<0.01, p<0.01, p<0.01).

3 MmERRE (K2)

D #%FEHE (mg/dD

mg/dl TOTAL mg/dl CHO mg/di TG

400

51

ol {
AT
o§ T ]

I II I lVJ I I m Wy

o
[=]

I 1nmmv

mg/dl PL mEgq/L FFA

150

} 0.6
100 1 0.51
0.4
0.3f
50
0.21
0.1

THnomwV "7 0mw

2 MmERRE

T
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I #£214.4+62.8, II $£217.3+41.5, I %
216.0+40.5, IVF336.6+83.4TEH » V —EHK
SE (L IO UIR MeEBRER ok, IV
B gr#) » 18 (CH), IE (CVxCDP-
choline #), II# (PV+CDP-choline ) 1o ftx
HEERLSME YR L L (p<0.01, p<0.05, p<
0.05),

2) MEHK=2L 25 a2 -1 (mg/dD

I #48.8+15.0, I1#£52.24+10.9, II#ES7.1+
16.7, IVE£69.9+5.2. E» = U —E 3 5F (L, I,
M EEE T o h, 18, Ik
XIVHEIEBRRKEM L7 L e (p<0.0], p<
0.01),

3) M Triglyceride (mg/dD

I #¥53.3+24.5, I1#42.1+£15.5, II#F42.4+
18.5, IVE¥91.9+48. 2wy = ) — g 3B (L I,
I W LIVEE (B0#) 2BEARLS,
MR B BE L e » 12,

4) MmEY vIEE (mg/dD

17¥94.4+26.4, M#96.0+14.3, 11%99.7+
26.5, IVEF130.0+15.9: B H e YV —BI 3FE (,
I, I8 MicEBERkn7fen, [ 10, 1B
HEAIVEE (R RBEELRLE (p<
0.01, p<0.01, p<0.05),

5) RN (FFA)(mEq/D

I #:0.36+0.21, II8£0.29+0.13, [I#¥0.36+
0.15,IV3£0.53+0.19& &\ » = U — ¥R 3 8 (1, 11,
HI#8) i E~IVEF Bo#) BEE 2R L
HFENICEE T - T,

4 FFREE - REE (%) X3)

174.740.4, 1124 .44+0.8, MIFF4.2+0.5, IV
F4.0£0.5T I (CHD w1 (PV +CDP-
choline ), IV (08 »E BRI BELRL:
(p<0.05, p<0.01),

5 FKFieB (W 3)

1) FF#EMEE (ng/g)

I #21.69+5.00, II #9.79+2.93, 1 #*
11.21+3.58, IVA¥13.22+2.44 TR (CE) it
-~ CDP-choline ffH o 15, MR CIVE (&0
FONABIEMEZY R L7 (p<0.05 p<0.05, p<
0.05),

TOTAL CHO

o WER/BEE ma/a

30

LEREIPY im}
o P is

I o0 muw I 0 v

o — N (%] £ ol
T T T

I I 1w

TG PL
ma/g mg/g

I
{
T

0

[33]

07 11 m W T o0 m W

3 HEE-FREE

2) v aswe - (mg/g)

I35.01£2.16, [I72.18+0.94, II#E1.92+
0.84, IVEF1.484+0.41& 15 (CEO 1xhod> 3 FE X
DEMETRRL, L 0bIVE (B0 g
BirEExmLic (p<0.05).

3) BF Triglyceride (mg/g)

I #£10.75+2.06, I1%£3.62+2.27, llI#£3.80+
2.60, IVEF7.88+1.80C 18 (CH) Wb 118
(CV+CDP-choline #), IlI# (PV+CDP-choline
B nEEBEEMEAY R L (p<0.01, p<0.01D,
IVEE (B L IIEE, MECHENERCSEY
L (p<0.01, p<0.05),

4 Y viEE (mg/g

[ #£5.93+21.42, IT54.09+2.10, IIFE5.49+
1.92, IVE3.86 +0.56 £ & = v —#gwg 3 7 (1, 11,
NI MEEZL o, 18 (CHF) ©
HAIVEE (BoR) AERIEEZ L (p<
0.05),

6 FFlEBENBEHEI T (L2, K4)

EROFBIREOIIMER Y 2 LXK 41T,
L.
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]2 FREER R

(% +SD) 1% Jig:3 & IVEf
14:0 1.1+0.5 | 1.1+0.6 | 0.9£0.7 { 0.9%0.3
160 31.745.9 128.5+4.7 (28.2+3.3 |25.0+3.3
16:1 8.9+5.3 | 7.6+4.7 | 5.8+3.3 | 1.5£0.5
18:0 14.5+4.8 116.7+4.7 |17.6%3.6 120.1+0.5
18:1 21.8£6.6 {19.8+£5.2 |18.6%5.3 |12.0+0.6
18:2 7.4+5.8 | 7.4%3.8 | 9.6+3.8 {21.3£2.0
18:3 0.3+£0.4 1 0.3x0.4 | 0.5%0.5 | 0.3%=0.2
20 39 1.3+1.4 { 1.4+1.8 | 0.9%0.7 0
201 Jwb 1.14+0.6 | 1.7+2.3 | 1.3£0.4 | 1.0x0.2
204 11.9+8.2 {15.2+6.3 |16.8%5.8 |18.2+2.2
T/T RATIO |0.20%0.18]0.12+0.15|0.07%0.08 0

o Clae1 s C16:0  , Cl6:1
2 2}
4o}
30~§
1-{ } I g é m%
20}
3
T amw "Tomw ‘T uommw
% C18:0 % C18:1 % C18: 2
30f
20+ I I 8| 1l 20F $
§ 30
10} 20—§ I } w—% 1 7
10F [ ]
Yo w ‘T omwv T omw

4-1 BFRRIEE IS SRR

D 12579 VB (Cu: 1)

4 BRI EBEE I e o1,

2) 3 F vk (Ci6:0)

4 I BB ZE R o Tz,

3) Ay bArAvEE (Cl: 1)

Ere )~ 3R I IR MuraEE
it ooy, TR, IE, MBACEIVERE
BIEER R L (p<0.05, p<0.05, p<0.05),

49 2779 B (C: o)

Eae ) W% 3E QI 1B MrEEs

27

5 CI18:3 o C20:3w9 4 C20:3w6
10F
4_
3k 3k
0.5F ) )
. i
Hloty (dofee
o—— 0 1. e |-
I II M W T 0 MW I I I W
o C20:4 T/T ratio
401 (7] S -
0.3
201 } } $ |02
% 0.1f {
0 0 {—I—0
T I Il v L oom W

4-2 FTiRHENEIE

Wighs o 7end, TR (CRE) HIVEE (o Ed)
PERCEEL TR L (1<0.05),

5 #Avavg (Cis: 1)

EAe U —EE3IEE A I, 18 MichEExE
inhotens, T, IR, WERCHESIVEELA
BIEEY/RLUL (p<0.05, p<0.05, p<0.05),

6) v/ -8 (Cis:2)

myr Y —ER3E O IL IIFD MichE
Wi fody, TR, IEE, M EXIVENFE
CEEZR L (p<0.001, p<0.01, p<0.0D),

D Vv (Cig: 3)

A FBRICEBZ RS h - 1.

8) 5, 8, 1l-eicosatrienoic acid (C20 : 3w9)

Emar ) R3O IL WA wHBELE
2, IVEE (BOFD) ki3l dbhiis i,

9) bishomo-y-linolenic acid (C20: 366)

4 FECERER 2 - 1z,

100 75 % FvER (Coo: 4)

4 BB AEEEZ T - T,

11) Triene/Tetraene ratio (T/T ratio)

VAR R ZIREETI0 A B2 R T & v
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narn, £T04UTFTH -7,

7 FoESFHRER

EARHNZ B & Masson I \WT, Hh =
) - 3B (1, 11 1B TR oEL L
BoEARBD LI, XL VIIRETIE, &2
) —#ae 3B (I, 11, I3 hEmo B %
., #512 CDP-choline fif o 11, IIT Bfic b~ T B
(CH) R VERRBEY RO,

D I# (CFHEHL, 2)

Masson $ 8 TULBA & 2 Te Rl 2R 2 B 1e,
R & v g T IR & /N EFLE 2 S
B3 C, Biers ) v vh O BRI ER
Bdie, Filer v o8- BRI BERFRED & b
A B H BB,

2) 11# (CV+CDP-choline #)(FH 3, 4)

Masson ¢ & TR =R E b 0B t, X
& v G T OB 7o 7 ks . o B R 1 & BN ER

EH1 1% (CH) Masson #if

ER2 1% (C#) X#vIIRt

A, Thbbs )y vEEDCRDT:,

3) II# (PV+CDP-choline #)(EHE 5, 6)
Masson Jt& TR ZERa % T s i,
A&/ NRETE, BHBREDRIIREY/NE

AR 1,

EH3 II% (CV+CDP-choline #) Masson $f5

ER4 1% (CV+CDP-choline #) X # v II%f

EH5 II# (PV+CDP-choline #) Masson $f&
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BEH6 II# (PV+CDP-choline #f) X% vIlI%t

4) VB GEREDH(HEET, 8)

Masson ¢ TIX R 2R LR D b i b o
fo. REVIIRETHREHHERRV-ETHT I
BDBDIKRTH -T2,

s . Rt % o

EXR7 IVE (&%n#¥) Masson $efs

BH8 IVE (End) & vIIReE

29

x %

& % » U —# ¥ total parenteral nutrition
(TPN)DEREHAEE LTI H 7 — T VRS, R
HEDEELERBFLH, ZoRE EDOEHHE
D 1 >ORFERERE (X, TPN 2% I hictif
DENLHE IR T VB, Larl, OB
R, BHECBILEF TR,

TPN X %, HALFHH D I EFHEE
BB EBA L TREEEZRLTWAY, MR
BTk, F#ile, BEAOBEHT S >#E, Pk
RO RAEHMRRE RS bhRACABRS
WAL LARTH S, EFEHTIEe Y
NMEVOERNED DR, FFEBOKRMYE, 7 ¢
IBAV AT YR, FEFEEAL - OEERKT
Y irisk factor & LTHIFHIhTW5BY, —7,
RAPNBICHNTFRIT L <, B
IRFEE ORI EE A EEE L, HLFERITIZL
TLIBEYVALEVDO ERRH ST &,
RN/ NB ERA L TCRAERL TV, 4,
bhbhidEAD TPN &+ 2 5 RE Y =
fhE LI EEE ST v P RETFALEL
THEfL T,

FERERF ORI 3% < ORF L WYL - T
WaH, BRFMRNORE OIS LFrbO8
HEOTHERRALTE D, 22087 =
) - ShTW5?, F 1 cih g
B (FFA) B ERAT 5846 T, HFTo FFA ORI
IS B Dokt L T lipoprotein d 4 5 A3 M I
¥, FEMifaP Triglyceride 25EET5 &\ )
BFTH5H., RiTHFHh 5 HEF X lipoprotein
DR EDOREETH Y, apoprotein DA ESE,
fi§ & 32 % apoprotein % 5 lipoprotein ~ O & A
fEE, v vIEEOHEETE, lipoprotein o 45 JhkE
EhelThsb, Lrl, Bl1ChFOLhEFIT
AL i fig 5 4L #%, lipoprotein ® pnK 73 & 5> 5
FFA2BEIhAERTH Y, TPN & 0B EM%
&, TPN &t 2 FFEE LA
X%, freeradicals i X 5 MIfaEME, 7 F v
OAFE, Hv=F Vv ARREEDHERFLHITH
NTRYE2OBF L OBIE,NKE L,

FPTUNARBBRZRTH D2, BRSZIFR
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& AVic RS\ TEE © TPN X Chif/hE
Wi BEE RS, Br eV -0 2 %%
FcHG Lcshes, LARBHBIRET, 25%T
BB THVABNEHETH T EHREL T
5%, VZERERFM R Z Bl LT, Burr and Burr?
D29 HE U CLIRE S < DPF3EI I R,
FORBTHRDNINAREEXZE, TPN
TETHHEB L E2H|E L TV 5100,

wiz free radical L CTH 5 2, BB TPN
BT AHGEYRERLOBEL D EL L, Ty
MR RVRCERT, FNERIT RO KND
TRRFBRL D S HERD D N BRI IE BN G2 R L
e BMEL TS, FRFOIEZEM & scaven-
ger (BRA) THBEINEZFF Vv RAFFo 5~
¥ (GSH-PO) o#)& ORI BER D D,
TPN e L 2FFEEOFRRA L L TRERRILES
BHBHZERHALMCL TS, TPN 51
X b AR L free radical iZ X % endoplasmic
reticulum 7z & O fRAR/NERE O MRES O BE
NMEE X h, J§E & apoprotein 7+ 5 lipoprotein
~DERIEE & h Triglyceride MR BB T
5L.ExbRD,

KT FoERFRGHTH LD, 7 F R
), 73 /BARE, 2% b Kwashiorkor D RREIC
X b lipoprotein ® & 2ME T L Triglyceride 2
WETHEF BT BB, Kaminski 61902
7y FOERICE\T, 7 FyERSHEO acetyl
CoA carboxylase, fatty acid synthetase 7z &
lipogenic enzyme " LR L TWA Z LB LM
L, BEO7 FyENLEE~OERIC L
BEEF R & s & L, #ftd 2 SmERREC
ES5EA v 2 ) VHED, lipogenic enzyme %
FIB L, lipogenesis % (B X4, lipoprotein D&
ErWME LB E2UR TS VO BRI, B
BPDRRIC I CPIREEE P ORI REE
L7 VBRAHTRENCE b kb
LY, HOBHEHRILIIVEETH -2 0D
L#EHI S D, —F, Change b9 L, 7 F
THE300cal/kg Ll LS v v iIZBEL, T BE
RELEEU RS L TH, FORBERIAEL,
FFYERE LI DL LARY v ) —BECRE D

BBHELT, 7 FoERE L FEEESE
BRI EVOITES B BT,

R HN=FVTRRRTH DD, RERHRO
BAVICA B AN =2F VL, AFH=v, VDV
DHERINZIENRET I 7BTcHY, TPN Ik
RO X 57 A VAT THARREXB E T
W, E D7D C O REIERER LS+ T i b
THRESLE TS & LY,

Plond, &xORI#F»"EfbhTv3
NELEBIL L, L, TPN ZxiF5HF0E
PEHIE—E L), LLAEOHOEFH
BELHIZLTWAEELZLNRS,

thET, TPNEHFTHHORBIEEEOR
e LT, LAREREY Brs LA
Hlo# 4, free vadical @ scavenger & LCE %
IVEDRKE, BHRTLEA vy 2 ) VIR
4 % cyclic hyperalimentation'® D&%, » L =
F VORI EDNRAABNT 5,

SElbhbid, TPN c&#H T4 OBHE
D T AE 2 Triglyceride WB ThH 5 Z & I EH
L lipotropic factor @ 1 > T & % CDP-choline
Y RAWCTH OB EEIFISR 2% E L.

CDP-choline o RS LL, choline & ATP 23
choline kinase 1= X b #& L, phosphorylcholine
DERT S &bk % %, phosphorylcholine
2. CTP & # & L CDP-choline # &%, & b
CDP-choline @ phosphorylcholine ® 4% D-1,
2 diglyceride 12857 L C licithine 234K & 1L i&
T35,

Kaminski 5% 7 v P Z H W7 ERICTE W
T, Av )7 FVEORHCLETIR
lipogenic enzyme, K& O Triglyceride © &
ORI EM 2 R 7o D % L, lipotropic fac-
tor ® 12T & % choline % fft F L 7= B T2,
lipogenic enzyme ® L H 3 Db D DOFF O
Triglyceride, HFORBEZET LicZ L 25
LT\ %, %7 Grisham 52X choline 2 g5 T
FREOR, BALCHMRO s bav P 7246
INE, RIBERI A O BEEE A Mobilize X% % &
NT 5,

lipotropic factor DZIFEEEFF BT 5 EdLF
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A, FRSEDRE, B1E D B b A
Mo Z &M HET AEERRT L, BEY
BThHHAEFERRE (778, V-1
B, v/ vvED THY, £EIELOREIC X
DAERERERTA ) VIEE X h B RaRiER
e W+ %, M o KE% phospholypase A 73
flgt 4% 2%, Z OBFE % CDP-choline 234 L,
EHEEEE RETLZEERANTVS, RIC
Mookerjea®™ & #ui¥, Triglyceride #fF & v &
S very low density lipoprotein (VLDL) &
glycoprotein T & % 25, VLDL ## 5,4 % apo-
protein B I E/Matko ) KV — A2 TEFHE
S, /RS T lipoprotein KA AR B R
L, Eb v oEETRIKINY A lipoprotein
ind ) VLDL & 7n» THFAbC W & h 5,
CDP-choline i1 glycoprotein & L ic L E e fE R
—N-acetylglucosaminyl transferase & &1L &
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D B ORRAV IR BWAA ET o2 B 2 &N
FrREENhS, FIHLPRH A VEESRED Y
FIIRAIICEEA L, Mifp7 v 7 3 v OBEInAMEE X
o Tv 3, Holm* 3 EEH AP K OE
Wi, X1 VIKEDLYREBIREES XU
BFRc 5L, mMBFEEAMBECETRED -
7o, FFORBHZELoE T, BFMRGES T
FERLIFRD LD, BEIREOE 5T, #CIE
B RDT ERT B, T, R, &

31

7TIBEARBIVO T Py ERPIRNICEA
L, BIRNE5H &L, PIRESERL, B
EMNE ORBESRIF LoD, FFEEIITEL
R B R D EE D bR, T 3/
BoMHERSRF LD, FFek3aT7A 7 v
DERMEEIND BT B, B B2,
PR R L O —E D FER X T I\ RO U
) R AR TPIRRE R T 21, FFoXkE
PRI ) FFREEY ISR T LR
< FO108ERE 0 PRI B ©+ 5 Tn S B afa 03 7]
BETH D EMAAT B, BAH L3N, BPIREA
TUEA VY2V, ZAhITyORRE —
EBETHD, BEAT VALK NT LR
¥EIOAFTHL EL, BRFPRBETIHES
EEBE= R AF - HEE L OISRPLERE S
KHENRTIONILD XT3,
Joyeuex®*Vid, IEIRACERMPIREEE YT
W, EE R EHE SR 23D Tz,
Piccone 513, BEBEMEERE X UEFEHIK
BB H T —TFAEPRAFAL, PIREEEY
T, BRAZ VA, MEE MREEBESFC
L, BOBIREEEI VEFCTH - LT
Wh, AT » b AV RERIC R VT, PR
FEE, POBRXEL L O DEXRFESRIF
iRk, Ho7 @ BARBhCEFIcE < Ll
TWa, &P NEENY%RS » P 2R L
LR R & FIIRREER 2 1T7ey, PIRSE
Erh LDEIRFEEE L ) b EEEMOIE~DER
NEL, o7 3 BRECEFTS -7 LN
T 5,

Lo, FOEIREEE CRD DO
ERARFED, b L3 LicMReERE T
bED b RID, FREORIMELREREES &
b AT R E R O REFINR R ERE O ERR 2 4T
oy, W LRF W L Y P lBEE R oh
B0, BFIREE, BHOBREBEROFIICE -
TR L7 LR NTu 5,

HHE LD 5 » b AR EETIE3H-CDP-
choline D #FEARAY, FEFIPRME G T, EFEFRIFF
PEBEVWI EERLTWS, T2 TH4X
CDP-choline DR DFE L iz, BEEROAH

— 1061 —



32

Bt BE U SEBRAT ISR, & I % 7z,

T, FEERECTE, BYyarey, GOT,
GPT, 744V 72 A7 72—+ (ALP) &2\
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