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BRI 33 123§ B carnitine #5-NOFRICHOWT

BUIMAE B 12 35 7 2 SRR E o FIH, A{KA carnitine O #188, L-carnitine &5 0 3 0 & —(E
ADBEIIDOWT, BRIZRE #1772, EREMIE Wistar REMEZ » » 2, EBERERCLD
BRI % PEBL L, RN B 21T, BOES v b3, 7R, 73 2B A R, 7 F U8,
71 /W, BERAEAWE (BEE), 7 K%, 7 3 /8, HRWHA, L-carnitine #i# (C#H) 0 3BT/, REE
ZOLTHERFERE, RE, ARSGHM, RERLE, mEELFERE, mEs s O (F- 85855 carnitine
W, ERMH, R 3-methylhistidine (3-MeHis) FrltE£MAT L7c. £FETE, WHEEREDO AR
WHARTIRE RSO B #2EE %2R L7243, L-carnitine & I8E 2 #EHRE L1 CHTREREROHEN
Bong. RE, KOHM, REELE, mMES 7 - 77>« GOT GPT B 3 HEMICE2ED
I otz MUETHERERS - EEBENERSEE 13 B BE IR 2 BT 2 M H - 7288, CEETIRIAS DM
BHEMEEER IFIHESA TV 3 EBbhi, BETENEERERSIC LD free camitine »HE
&, ¥ free carnitine ORZ#EHI2 LAY, L-carnitine Z#HHEHEE L 72 CE DI free carnitine 38
Bz —F IR0, AT acylcarnitine EDET, BB total, free carnitine XU
acylcarnitine IBEDET 258w, I - BBHTCORERBONGINRSizs, BE, CH TR - B
B0 carnitine BEOELIZIF L A YL IBERBIBATHY, BERSICL > THEBTOIRERSE S
HEBasnrbOLE2Z Soh, BREME BES A BICHAXTRFT, BELS NERHHOSELZ LS
THDrEZ s, R 3-MeHis 2Rk ED» 5 A2 &, ABICHRT BEE, CHTIREY v/ 7 HE

BHEIENTEY, REKOIRERSRES v 7 BECEICERThaLELONL, 2, 0
|51 H 1> Tid L-carnitine DHAIEEF LW EEZ s,

Key words sepsis, lipid, carnitine

SRR I & 5 BRIAERF T i3 — AR I R #, RIR
HEWC T ARG 2 LIC LD 23 A F—-BED
BAMASNEI, TILF—BEDO+HERN
Hftciz, 2OFRBHITCH Y > /87 DRI
o THibIL TV 3,

TABEIALF-HBEOHBIRNELELES
T, BIMAERED 7' F v, 7 3 BRSO AR
PLESUZ L > TIHFDbOUTE 2. Lo L RIAER
RFEREE T 2380, KEO7 P vHBRE5 s -8
BEomEz> ro— ik v R VBEICE-TH
ERR#STHY, 1AL ¥ et EELRIEE 2o
TVs, Zo&d%REI, b ULARMEE RS
RETE3 s, BOMEEE 2L bR, 1088

WX ALF—EE LR BENIEEZ OFEEE
0.7 THBIEMS, 7P UFEOFRE1.0ZH~T
CO, DEERENDL L, BMEDRHIEEEZITT
VB IRREEEE I E > TORERHTH 299, L, K
MERICHARMEIEE 2853 2 &, DEIEH TR
D LR 25D, HEREEREOFMAEMET 73 2

L s®, MIEREOCKRENRERET 22 L0
EDDERELFRFEE L ->T 05,

carnitine (3-hydroxy-4-N-trimethylaminobuty-
rate) IIEBEMRBIZ L > TRAIRLYE T, 19054
Gulewitsch & Krimberg”# X Uf Kutscher®iz & - T
HEEah, BCBLTUY Y IDERESNI DY X
FNIVIREBINT y-TFug 4 v ekd, B

Abbreviations : Alb, serum albumin ; FFA, serum free fatty acid; 3-MeHis, 3-methyl-
histidine ; T-cho, total choresterol; TG, serum triglyceride; TP, total protein.
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JIZE I N T carnitine WARK S N BERE CH
Bl 12 5399, carnitine (3 AERFESER (b OO PRI B E
MTH2 acyl-CoAD I b > F ) PTHADERRE IR
AIREMETHY, EENTD B 8L 1213 carnitine
BENKE 5T 5, camitine i3 DA LED
CEENHDH, EENCHEEL THEEOH DXL
BThHs. &b, BIMEOCHESROSEREHSED
FEICHRT L, L-carnitine #5583 FHMTH 5 2 L 03 RE X
=18 % - Bohles 5190, IEE OB % B 7o R 50k
BWEA oY) R (VH) &k 2¥BEHEOERT,
L-carnitine ZAEMREE L AL TRE L1BE, IE
B OBIEBBRACE D ERNS Y ADRELB L
WELTB,

ZTITEEE, 7y PORMEETVEERL, K
MERC B Y2 A AMEREOFAE, AR carnitine
DENRE, L-carnitine 50D = 2 L F —RB~DEEIZ
20T, EBREERITOETONREB: D THRE
T35,

B & UHE

1. EERE

F U x>y VERSRS & CKERTETI L,
HE250~300g DV A A Y —RHEES v FEBL, E
BiE TERID 24 BERERT S4B - L7z,

II. RBRETFLOMERE

7w + % Nembutal® (pentobarbital-Na) @ gkt
IS (3~5 mg/100 g 6E) o & 2 FREL T CTHlE
U, Wichterman &R XF2DHEICHEL, EBEHR
RN & DA B ERUBRIEE T L & LT,

ETNERL L FIRFIC, Steiger SO0 LKFEYD H I
BUBESIRE D EXBIRICV YV a0 F—FAREA
L, Steiger 5 WREEDDHEIC TREY — V1T
BLREERIT o 7o, EMMETRRSAREL L.

Il. RERBORTE

EERBIIMEARICL DT 3BT 7.

1. AB B Ea Ry, 7RO, 73 BR
21T o 128,

2. BE, 7O, 7B, BUHWEREToN
B

S.CHEIT7TFUH, 73 /8, B@Hm®K, L
carnitine % 100 mg/kg/24 hr QEI& TR E L /-8,

SEHORERETOT 2  BROBEEEE L 2.70
mg/ml, Nai#E iz 30mEq// ki3 17.5mEq/]
I E 1 250 ml/kg/24 hr, &5 H oY —FiF 150
kcal/kg/24 hr L —FE £ L7z, B¥EthD» 0 ) —n%E
Fib(cal/N )1 222 £ 3R —T, BE, CEOME
53ROV —BOSRBE L, BB7I/ B

BENCIZEY o SO GFTRE) £, EIHLAICE
10% 4> P YR-A®U%A > P Uy KB, &
FY+F) AV,
RIFNELER 2292 A, B, C, EEEEIZ 241
MEEvg, 48 BRI, 72 REREIRO 3 BT 7,
V. HIEIER
1. &7F%
72 RERIEIREE D LR & R o ELEHRET L 72,
2 . REB X UKSHM
KGHEME, —EPEROBMBE L REOEL L ¢
BH UK.
3. ELMLE
KRGDERW & 2HREEMEHET 272012, K45
HIEZ LW REOBKE, €7 VEREBOKE
100% L LI-BRLETHRR L.
4. MBEEHRE
WWRT &0 1RME%BC -7 VKRR T I El
L, TREMR L D M2 FELUE 5 3000 r.p.m. T 10
SREEELL T, MES & UM 8L TUToflE
WL 7z,
1) MRS > ,82 (total protein, TP)
Biuret #:THIZE L7,
2) ME7 V7 3 B (serum albumin, Alb)
BCG & THIFEL 7.
3) Mm% GOT (&
UV ETHIZEL 2.
4) I GPT &
UV ETHRIEL 7.
5) MEMa v A7 o—L{E (serum total
choresterol, T-cho)
B THIE L 72,
6) IM{EFIEEERS (serum triglyceride, TG)
EERBETHE L 7.
7) HUYEEBERERSEE (serum free fatty acid, FFA)
BERETHIZEL 7.
8) MFERFEER (BUN)
TLT =¥ e A RT 2= NETHIEL.
5 . % carnitine
total carnitine, free carnitine % McGarry*®®
radioisotope % H\ 7277312 THIZE L, aclycarnitine
13 total carnitine & free carnitine DETHKH 72,
6 . ligka (AFME, BHE) carnitine
Marqius 529, Pearson 522 /712 ¥ U T J#i8s &
D carnitine ZHIH U TRIE LA, iz 1 gE&ED
720 @D mol # (nmol/g wet tissue, nmol/gwt) TH
L7z,
7. ZEHRHHM (nitrogen balance)




BERERIRIC 3T 3 carnitine #3503 621

U EEEL, 5T L/ BORERE L 2RPOE
ZEOEL L THENE L 2. RPHE FE 3 micro
Kieldahl i1z THIE L 7:.

8 . ERt 3-methylhistidine (3-MeHis)

FE*, Nagasawa 5D FHEIZH U TR EBIIK
SEL, 1 4 BRI T E % 3-MeHis 0 & % FHf
xg, 7I/BEMHE (HIEET 3 /BT
835 %) FEWTHIEL ..

9. HEErRVALEE

B NI EORERINE t RE IRV, XEF,
hpfEiz £ T meantSD THEL, P<0.05 LI F2#-
THEZ L L7, 7072 UEFEROREAILE I xR
EER.

B ##

1. &%% (B1)

7 U/EH 24 IEREIB O &R, A B94.1% (32/
34), BEE74.5% (41/55), CEE96.7% (30/31) TH
D, AR, CH BEICLRTEE (p<0.05) KEw»
EHERERLL, QBEBOEFERE, ABE58.8%
(20/34), B #£36.4% (20/55), CE£61.3% (19/31),
72 RERE Tid A BE50.0% (17/34), BE£20.0% (11/
55), CE£45.2% (14/31) &, 24 B:R9E LA IEE
RREHEIRS L BT, BREHRERESD A BTN
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Fig.1. Survival rate after operation.
Group A (®, n=34) was administered with
glucose and amino acid.
Group B (A, n=55) was administered with
glucose, amino acid and lipid.
Group C (0, n=31) was administered with
glucose, amino acid, lipid and L-carnitine (100mg
/kg/day). *, p<0.05

TEFEFRIZET L7245, L-carnitine 2B L TlEE %
BELLCHTE BREIEATERRDEERQE
o, A EBEUTAR, CHOBICIZELR
B oz,

. REH L UKDHR

FREIZE 7 NIRRT 24 BRI E &£ Ti> R4z 0,
48 BEEIE 2 S 380U, 72 BERGE T3 48 BERIE L tEX
5L TIHDOD, IHFIRTH, 3
ETALCEAZ-EY, REHEOBREZAY
105.4%+15.8 ml, B # 105.5+21.3, CH# 113.8+16.0
TIFMICERE, oo, KTHMIZRE L 3WOH
BEeYy, BREASHNT AR 24EM 4.1
6.3 ml, 48 BFfE 69.3+9.9, 72 BFfE 110.6+15.8, B &
I3 24 B 1 43.5+9.0, 48 BF M 75.1+£10.3, 7205 R
110.5+21.3, CH X 24 B 39.6+7.2, 48 FF
67.3+£12.0, 72 B} 102.2+£16.0 T 3 HMICE R TS
ootz (B2).

I FEZ{E (H3)

ETNFHE 4 BHB L0 2 TCOBETHRERRY
L, 2B T3 AB¥E—41.1+8.0%, B#—39.9+
5.1%, CE#—36.5+3.9% &, C ECHRERLY 22
AT, IHEMICERRD ZroT,
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Fig.2. Cummulative water balance after opera-
tion.
Water balance was represented as the difference
between volumes infused and excreted.
73, group A (n=15); E&Ff , group B (n=11);
@, group C (n=14) Each value represents
mean *SD.
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V. MERELERE

1. TP (£E1)

T EMEEC CEBLNE <, SEOMIZELED
irote,

2. Alb (%&2)

T NAERA 24 BRIE OfEI, ABE1.9140.16g/
di, BE£1.80+0.31, C#1.91+0.18, 48 FFEIEIZ A

Time after operation (hr)
24 48 72

Body weight change (%)

-100*%
Fig.3. Body weight change after operation.
Body weight change was defined as;

( B. W. after operation-B. W. before operation)-water balance
B. W. before operation

%x100%

Abbreviation ; B.W., body weight [ ], group A
(n=15);E=3, group B (n=11); 5, group C (n=
12).

Each value represents mean + SD.

F£1.23%£0.10, BB£1.23+0.12, CE£1.16+0.13, 70
B P E 13 ARR1.2540.29, BEE1.32+0.35, CH
1.45+0.46 T, 2B IBOMICELTEDEho
B, ETORT2UBMUET LT S VEDEMZET
EER, 24 B L 48 BERA, 24 BERG - 72 oMz
BOE2{|DHL, L L S EEEET 2 L E7 L
TIVOETEEE D, SEEEEE 72 B EOR:
IEE, o T2,

3. Mm# GOT (%3)

SHETHEFLFEB UBETEELRL, 4
BB L D ZRBCETLAEEICEES2EdR
oz,

4. M# GPT (F4)

Mm% GOT kL E#E 7 AESE 24 B TSR
L, 48 FFRIE & D IREBIIET L7243, 3BOMN
WZIEERRD b o,

5. T-cho

ETNAESLE 24 R B W b 48 BRAS, T2 BERI L
TR T 2 EAEED A, ZOMERI 3HLT
FICTEDRHIIZB W THREMICE I -7z,

6.TG (4)

BEEHESE D A B 24 FERE, 48 8RS, 72 EEM0E
#335.3+9.3mg/dl, 38.1+8.4, 39.1x14.7 &, &
BEBECTEMINE IZF—ETH -7, EEHS
D B RO 24 BefE, 48 BFMIOMMIE 38.9+13.1, 42.2+
8.6 LIZIZ—FTH o708, 72 FFRHEIX 56.1+15.0 &
BE p<0.09) iz EHEL, AB, CEroMcEER:
BERD T,

L-carnitine BB 2 HAKSE L7z CERZ, 24 B
fE35.2+11.1 5 5 48 BERIE I 46.7+10.6 & —HEHY
WERL, ABrOMcER2R o, T2RMEICR
40.8%+17.4 L{ET L ABD 72 FFRI(E 39.1+14.7 &
OFCEERD T xo72,

7. FFA (H5)

ETOVERIE 24 BERE, 48 FRRE, 72 REREOO(EIT A B

Table 1. Serum total protein levels after operation

Serum total protein levels (g/dl)

Time after operation (hr)

Group 24 48 72
A 4.23+0.38 4.5340.20 4424042
B 4.294:0.48 4.48+0.46 4.6140.40
C 4.454+0.33 4.27+0.38 4.6340.62

Each value represents mean=+SD.
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0.46+0.14mEq//, 0.43%0.08, 0.40+0.17, B 8. BUN (¥%5)

0.50+£0.16, 0.45+0.13, 0.63+0.25, C#£0.52% T TOLIERLER 24 FERS, 48 BERE, T2 BEROEIZ A B
0.12, 0.48+0.11, 0.49+0.15 T A &, CHi3 & #»15.5+£5.3mg/dl, 14.3+1.9, 18.1+2.7, B & »
#BUCEBN NS IZIE-EOMERL, MmEHREIC 13.6+5.4, 15.7%4.2, 16.6+2.4, CEAY 13.3+3.1,
2o BEMolz, LU BEEOFFA 3 24 B5R, 48 16.5+2.8, 17.9%3.9 T3 B & L RIEAICINT 2
BETEAMBIUCHLOMIZEZE D kroT: 2, 3ODHEORICIIZRE, -,

LOM, 72 HEERTIZ0.6320.25 £ FRELTA R CHEE V. M## carnitine
IDEEETRLABEOBIIEEDELED, 0 1) total carnitine (6, a)

@R TG DHEB LR TH > 12, A BEDME total carnitine BEEIE 24 BERTHS 06,1+

Table 2. Serum albumin levels after operation

Serum albumin levels (g/dl)

Time after operation (hr)

Group 24 48 72
A 1.91£0.16 1.2340.10*%* 1.2540.29**
B 1.80+0.31 1.23£0.12%* 1.324+0.35**

Cc 1.9140.18 1.16£0.13** 1.45+0.46**

Each value represents mean+SD. ** p<0.01 versus 24 hr.

Table 3. Serum GOT levels after operation
Serum GOT levels (U)

Time after operation (hr)

Group 24 48 72
A 248.9+62.2 140.1+35.9** 143.1+41.8**
B 209.24+90.7 166.3+47.9 117.9£17.0**
C 205.0+46.1 149.14-38.3** 122.8+23.8**

Each value represents mean=+SD. group A: ** p<0.01 versus 24 hr. group B: ** p<
0.01 versus 24 hr and 48 hr. group C: **, p<0.01 versus 24 hr.

Table 4. Serum GPT levels after operation
Serum GPT levels (U)

Time after operation (hr)

Group 24 48 72
A 64.9+41.9 1774 8.5*%* 19.448.0%*
B 43.4+24.7 26.4+11.2% 12.545.5%*
Cc 50.3+27.5 195+ 6.3* 16.5+7.6%*

Each value represents mean+SD. group A: ** p<0.01 versus 24 hr. group B: *, p<
0.05 versus 24 hr; ** p<0.01 versus 24 hr and 48 hr. group C: * p< 0.05 versus
24 hr; ** p<<0.01 versus 24 hr.
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21.5nmol/ml, 48 A% 95.0+13.9, 7285 91.7¢
15.7 £ RRWALTL BN, FOEEIT/ & IE
E—-EOEERLU . BEETIX 24 FrRIE A 77 .44
23.5 T AR, CBICHERTIERMER R L 7275, 48 BFRIT
12 106.0£24.9 & 24 BEEMEWCIENFREICER L, A
B, CHOSKHELOMICESRD R ko7, T2
BETIREICEELT109.9117.8 40, ABUCH
REBCEHWERRLL, CHETIESR L EENS
WE % L7zt 24 R 107.932.7, 48 #5108, 1+
23.4, T2 B5R 102.9+24.6 AR 2 EENIZ/N & iF
F—EOEERL, ABrOBCIHEBETELRELY
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Fig.4. Serum triglyceride levels after operation.
@, group A (n=15); 4, group B(24 hr n=15, 48
hr n=15, 72 hr n=10); O, group C ( 24 hr n=15,
48 hr n=12, 72 hr n=12).

Each value represents mean +=SD. *, p<0.05

Table5. Serum BUN levels after operation

Hi

2) free carnitine (K6, b)

[M4¥ free carnitine 1213 24 BRI T, A #£47.24
7.4nmol/ml, BB£49.1+5.8, CH£47.7+6.3, 480
iz ABE49.4+5.8, BE£51.3+9.0, CEES0.6+5.7
& A8 R & TR LBIFIC L E 2B b s
Jo. T2 BRI TIE, A BE52.4+6.8, CEE52.5+10.0 T,
24 BRI, 48 FFRHE & Z I\ < S MWBRIc v £
Bighrotehd, BEETIZ 43.816.0 L FEIETL,
ARE, CRACHARTLERICE@ELET L.

3) acylcamitine (46, c)

I %% acylcarnitine #8 B 13, A BE T 24 B5RI50.4%
19.7 nmol/ml, 48 BF ] 46.7+11.3, 72 BF [H40.1+

10 %
]

A T

Serum FFA level (mEq/l)

0o 1 ) ]
24 48 72

Time after operation (hr)

Fig. 5. Serum free fatty acid levels after opera-
tion.
®, group A (n=15); A, group B (24 hr n=15, 48
hr=15,72 hr =10); ©, group C (24 hrn=13,48 hr
n=12, 72 hr n=12).
Each value represents mean =SD.

*, p<0.05.

Serum BUN levels (mg/dl)

Time after operation (hr)

Group 24 48 72
A 15.5+5.3 143x1.9 18.1+2.7*
B 13.6+54 15.7+4.2 16.6+2.4
C 13.3+3.1 16.512.8*%* 17.943.9%*

Each value represents mean=+SD.

* p<0.05 versus 24 hr; **, p<0.01 versus 24 hr.
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1.7 BRIETT20NEEZESRD T, CHTYH 24
A5 62.4+£31.5, 48 HFH] 58.8+22.4, 72 A5 52.3+
7.3 LERIET Y24 DOHEEDE IZ#L, A B,
CEOMIZ LEXED A -z, BEETIE 24 BEME{E
29.6+25.4 X A B, CEUCHANTE@EETRL 7248, 48
BRI T3 57.5+16.7 L 24 BFEWC LR ER L, A
BCHELEUKEEICE L I, T2 RT3 66.0%
W5 CLAELTHO 2 LD LEEERT LI
gD, ABCHLTRERDEAF>TEL -k,

VI. B&3% carnitine

1. Hl#iz 817 % carnitine

1) total carnitine (47, a)

total carnitine (& A #£ A3 24 B [ 1262.3+394.0
nmol/gwt, 48 B 1472.4+459.0, 72 A% 1348.9+
229.8, B ¥ I 24 B 4 1385.8+556.1, 48 HF [
1392.1+452.2, 72 B3 15073 413. 1, C B3 24 B5RY
1218.94518.8, 48 H¥ ] 1593.0+595.0, 72 A% 4
1432.1+477.9 TEEHIC B O TEBIC L BEBMIZ D

200r - b T c
= % sk
3 * K
o %
3 ok
E M
[
~ 100} -
)
>
9
©
£
w
B
a 0 I
24 48 72 24 48 72 48
Time after operation (hr)
Fig. 6. Plasma carnitine levels after operation.

a, plasma total carnitine levels; b, plasma free carnitine levels; ¢, plasma acylcamitine

levels.

[, group A (n=15); EEE%, group B (24 hr n=15, 48hr n=12, 72hr n=10) ; R, group C

(24 hr n=13, 48hr n=12, 72 hr n=12).
Each value represents mean +SD.

*, p<0.05; * %, p<0.01.
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Fig.7. Liver carnitine levels after operation.

a, liver total carnitine levels; b, liver free carnitine levels; c, liver acylcarnitine levels.
[J,group A (24 hr n=15,48 hr n=12, 72 hr n=15) ; k%%, group B (24 hr n=15, 48 hr n=9,
72hr n=10); XXy, group C (24 hr n=15, 48 hr n=9, 72 hr n=12).

Each value represents mean +SD.

*, p<0.05.
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EERDLL oI,
2) free carnitine (B 7, b)

free carnitine # £ i3, 24 BRI T ABE017.2+
204.5 nmol/gwt, BE£954.7+387.4, CE£861.4+
260.6 CE LR D X ol 48WFM TIX AR
1153.0+381.9, B#£956.1+274.9, C #803.4+159.0
E,BEECHETRIZLA CEBHME M EER
BDirdodtzd, AT 24 BEEICHEREFEL CH
EOMIZERRO T, T2EHTL AR 1163.71
%43 FEETRLD, BE, CHERRZEZNLETH
925.3+305.0, 877.2+135.6 £ &bid/h& <, AFfL
B#, AB: CHOBICEROERTD.

3) acylcarnitine (87, c)

acylcamitine B i3, BB T3 24 BFI43 823.0%
316.4 nmol/gwt, 48 5 [ 558.0+262.1, 72 F¥F [
713.3£177.4, CBETld 24 FERE 745.1337.1, 48 I/
868.5+391.4, 72 W 768.5+340.3 £, BEED 48 BF
BRI T2 00, HHECERRDE»-
fzo — 7, ABETIT 24 RFM1502.4£215.6, 48 BFFE
576.5+377.5, 72F$R496.1+272.4 tRE R & 5L
7: BEE, CBAICLHNEEERL, 24 B & T2 B¥MIT B
BLOMICEEDOERRD.

2. BIRA5IZ BT B carnitine

1) total carnitine (X8, a)

A B 0 total carnitine 8 B & 24 ¥ [ 2208.5+
678.2 nmol/gwt, 48 ¥ [ 1881.5+658.0, 72 KF [l
1668.6+376.2 LIRZ IT{ET L7z 2s, BRI 24 S
2430.8+718.1, 48 FF[H2843.3£341.7, 72

a000r * .
# R
- mnlm
2
R
[«]
£
=
2000}
@
>
2
1000}
2
(&}
0
=3
= 0

24 48 72
Time

Fig.8. Muscle carnitine levels after operation.

after

2372.2+771.8 T, 48 B§fElic B LT~ LB T 207
KSR CIE 24 BERAE E RIAKHEICRE D, (BT LEho
7o, CEEIZ 24 BHME 2345.5+955.6, 48 BFfE 2460.2+
290.7, 72 FHf]2310.1+433.5 LIZ LA Y—EDE%
ML, FEREICBU 2BEBOZEERETL L, u
BT IR CETEREDY - o, 48 BHIIz
%5 ARED total carnitine BEMET L7720 A
LY BE, ABLCHOMCEREDEEZRDL, 31
BEOD 48 BEREA BRI LR T 5709, BELC
POBICHELZED M, T2 BT BEOERTO
KEEZR oI CHEOMIER2RD R o1,
—HFABR, TNEEICBLTEFHMLI bER
total carnitine IBENHA T B7: 01, BEE, CHLE
OMCERDESRDI.

2) free carnitine (48, b)

B0 free carnitine IBEDHBE R 5 L, AR
I3 24 B ] 1431.6+295. 2 nmol/gwt, 48 i [
1473.8+297.0, B B3 24 KFfE 1427.8+386.0, 48
i 1349.2+274.5, CEEI 24 BFR 1512.0+435.1, 48
P 1322.8+345.0 T, 48 BFf Z Tlx 3SHEORMER
B potz, Ll T2REMICE % & A free
carnitine Y& A 1143.5+190.0 L HEWETL, CR
D 1490.24+357.8 L DI EEOER>TED 2. BEOD
72 BEREMEIZ 137741343 5 CABL b CHEVEE
DEETEDRI T,

3) acylcarnitine (B8, c)

acylcarnitine & A B 55 24 FF 5 963.0£578.6
nmol/gwt, 48 F [ 828.9+399.6, 72 B¥ [#605.2+

* ok
5 el f ]
M M m

24 48
operation (hr)

a, muscle total carnitine levels: b, muscle free carnitine levels; c¢, muscle acylcarnitine

levels.

[C1, group A (24 hr n=15, 48 hr n=12, 72 hr n=15) ; =], group B (24 hr n=15, 48 hr n=
9, 72hr n=10); Y, group C (24 hr n=15, 48 hr n=9 72 hr n=12).
Each value represents mean £SD. *, p<0.05; * %, p<0.01
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VI EFRHEW (H9)
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motzdy, 48FFMTIE A #E—20.6+87.8 mg nitro-
gen, BEE+53.2£71.0, CB#—14.0£68.4 £ BE#®D
BEDNT > A%RFESL, AR, CEHEBEICELTED
ABtL BEE BEEE: CHBOMICE R 2, 72 BEHE
It AFE—-81.3+142.9, BEE+55.4+80.8, CRE—
28.7+97.8 £ %D, ABRKELARMEEED NS~
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Fig.9. Cummulative nitrogen balance after opera-
tion.
Nitrogen balance was defined as; (administered
nitrogen quantity in fluid)-(excreted nitrogen
quantity in urine).
L, group A (n=15);

, group C (n=12).

Each value represents mean + SD. *, p<0.05;
* %, p<0.01.

=5, group B (n=10) ;
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WIIZEALEEZRD Aoz, 8 TR
X AB£0.4240.19, B#£0.34+0.15,CE£0.35+0.27
EABDBEL, CHICHANBOERZRLIOEEZR
Erofe, Ll 2HMETOREMBEZAR
0.65%0.25, BE£0.45+0.13, CE£0.47+0.31, A B
i BE#, CHEIZIENTRAD 3-MeHis O 8kttt B H31
RLTED, BHLOBEEELTED:.
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By bo—VICEEET B Z L IZERLE LI L ISRER
T2LIAThH3, & MIERENDHERRERS 1,
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Fig.10. Cummulative urinary excretion of 3-

MeHis after operation.
[C_1 group A (n=10); H5F, group B (n=9);

XY, group C (n=9).
Eech.value represents mean + SD. *, p<0.05.



628 ]

NTw29, ZIZITIALF-EEE L TEN, e
EEOHZ2BEOMFI > PO —LVIZLEROH BE
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KRBT DT, NEABIER?0, B L URHRKRE
WBWTRILSFREINZOBERELIEHEN TS
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WZDWTDOFFRIIERER+HTH 53039,

L 22 TRERBIZBWT, camitine (3-hydroxy-
4-N-trimethylaminobutyrate) (Z ~RIROYWE TH
%% carnitine DECERBRFNII v F Y7
B2 ERBRBREAOBETHY, 270V —LE
ek 3 b2 B Y 7 TE U acyl-CoA i carnitine
LEEEL, acylcamitine £ > TR UHTET rav P
V7HREEERL, FITHWacyl-CoA &) g&
OB THZ< LY v 7 ACEEESNS, ZITEE
&, BUEW BT 55 EHEEE ORI £ £4&M carni-
tine DEIRE, B X U camnitine {5 LB TRV F—
RENOEE OV TERIAR 2T, EEEMZ
7z,

FERETN L LTI Witcherman D F B # LU TEH
BEx -gilicx 2, RMEEFTLE2ERL L
Witcherman ®FE® L 2 &, BIBHEE&-2RIZ X 2
PR /RS 6 ~ 8 RER CIIIR DM BEIE B sG i & 72
D, BEEL L HCAREERLE~EBITL, KE
TH2ELERL2FANBEMMUACETT 2, &2
Chen® D & T FHEFRRMIZ 33.1:4.0 M T
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50.0%, B #£20.0%. C #£ 45.2% D 72 BEMIAEFEE NS
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chain triglyceride emulsion (4 >} 5V E v F) X
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#5102 X % monocyte function DIET £ L Tw»

th
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b TG & FFA 4 ERL T8 57, carnitine 2R T
I BUMAERF I b SRR H A FIE s 3 b0
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camnitine E b FHE Lz 2 a8 S Mmool Tho
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24 hr D5 T, A0 free carnitine DEEHITIH &
HLEERBEEIMEBCE IR TR D EEL SN
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KEEOE#RDTH 0, BIMAERIC B 34 EMEE
BO®ED, By v 7 BEEIFEIL:bDEEZS
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Abstract

The effects of carnitine administration on lipid metabolism and changes of carnitine in vivo
were studied in septic rats. ~After sepsis had been induced by cecal ligation and puncture, infusion
was begun and continued for 72 hrs. The animals were divided into three groups as follows,
according to the solution infused : group A, glucose and amino acids ; group B, glucose, amino
acids and lipid ; group C, glucose, amino acids, lipid and L-carnitine. The following parameters
were examined : survival rate, urinary volume, water balance, body weight change, plasma and
tissue carnitine concentration, nitrogen balance and urinary 3-methylhistidine (3-MeHis)
excretion. The survival rate of group B was lower than that of group A, but it was improved in
group C by carnitine administration. No difference was observed in urinary volume, water
balance and body weight change among the three groups. Increases in serum triglyceride and free
fatty acid were observed in group B, but not in group C, suggesting that the utilization of
exogenous lipid was improved by carnitine administration. Plasma free carnitine decreased in
group B, while it remained constant in group C where carnitine was administered. Decreases in
both the level of acylcarnitine in the liver and the levels of total and free carnitine, and
acylcarnitine in the muscle were observed in group A, suggesting the suppression of lipid
metabolism in those organs. However, in group B and C the liver and muscle carnitine levels
were constant, so that the lipid metaboism in those groups was thought to be maintained as a
consequence of lipid administration. Nitrogen balance was better and urinary excretion of 3-
MeHis was less in group B than in group A. This indicates that lipid administration suppressed
muscle proteolysis in sepsis. These results suggest that the supplementation of L-carnitine with
exogenous lipid is effective for improving fat metabolism in sepsis.




