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454 ERRF T EEFRMRE E1075% $£6% 454 —461 (1998)

RERIRRE B L ORI AREDHILE RSB D
ZALIZ RSB 2 ERBAT 9L

RIRKEREMELHNABEE WL (L DT
¥ % B E

TEEFNRAKTE (total parenteral nutrition, TPN) (&, T v b & H /-8RI X 0 BRI OB B TOHE & RIS R AR
DEFE £ L, MEBIT (bacterial translocation, BT) 2 BT 2 Z LA L T 4. AR TIE, BRI (parenteral
nutrition, PN) & # %53 (enteral nutrition, EN) O & & Bl B X N5 “HEOPEH AT (LR E BT R IZT B Kk
BT L7z, FEEREMICIEBEE N ) =5y bRV EERI T, TPNE &SRB (total enteral nutrition, TEN) %2
DiF, MHAMKREERET o7, EBR I TIF, ENOHERIZL ) 15k 5 0 — (kealorie, keal) /kg/F [ 4 1 1) — il BRELIS 42
% (restricted entral nutrition, REN) 5%#£], 30 kcal/kg/H (REN 10%%), 60 kcal/kg/H (REN 20%#£), 120 kcal/kg/H (REN
40% %), 180 keal/kg/H (REN 60%#), 300 kcal/kg/FH (REN 100%%E) @ 6 BElZh1F, 7 HEINREME T -7, EBRIT T,
PLERY T T VOB EICMATEEERL, RAETEBCES L [BH%%4E (combined nutritional therapy,
CND)]. Z o, PN & EN % 1)) —OFlE 300 keal/kg/H & L, HilEDS D EN GBS T — 125D L8 &5 0% 0
b D% CNT0%HE, 5% % CNT5%HE, 10%% CNT 10%%, 15% % CNT 15%%E, 20% % CNT 20%%E L L 7=, BRI Cld, 1588
BIZT = /= VANT+ 7% LA (phenolsulfonphthalein, PSP) 45 5-#8 0 FR R k%48, TENBETIZ 1.6 £ 0.2%THh
272D L, TPN#TI 5.7 £04% L FELRBELZRLE <0.01). 72, 2MHOREETHEAOHERLFEKECH- 7.
S5 TPNBETIE, TENFEE LB L THBEERLL, BMBERILD X OWEEHESEY LAMBICHEELBMEEZRL, 288
BTIRELIZEA LTz, EERIL T, RENS%EIZH W THMIEE L i LT PSP #E3% 5- 0 RS 45 4.1 £ 0.7% & 4
BERLAZRL @<001), BEEREILICD 15205g/ke LFERBALERDL (p<0.01). &dB, BHEbIZU V1 EBL
UMD IR TH - /2. £ I Tlx, PSP B 5 OR pdkil313 CNT 0% 8T ss+ 1.5%, CNT 5%#ET 6.1+
1.2%, CNT 10%#ET 4.8+ 1.2%, CNT 15%#T3.1£0.9% CNT20%# T 2520.8% TH ), CNT 15 20%HETHi 3L Lk
LTHBEIMA LT (P<0.05). F7, MIRE LS CNT 0%BT 8.4+ 1.2 g/kg, CNT 5%EET 6.5+ 1.7 g/kg, CNT 10%
HT6.0+1.3 g/kg, CNT 15%8ET 4.8+0.8 g/kg, CNT 20%#:T 4.7+0.8 g/kg THY, CNT 15, 20% B Cllod> 3BEL L L
THELREMERLLZ (p<0.05). V) r /3L BIROREE T EN OF%SEAMT 512 L 7285, BSR4 560 %
A7z, XD, TPN 2570 —0 5% EN #%5- ’C“ii‘?i‘i’ﬁ""”ﬁiﬂi'@]ﬂ‘[‘ﬁ:fﬂﬁﬁ’i’ &7-L, BT # & 7§ HEMIRGE
ERoTWBIEDHML. T, ZOXREN—2LLTPN & EN 20 L WG o) —o 15% L £ EN
TEPLETHD LEZ LN

Key words bacterial translocation, combined nutritional therapy, intestinal permeability, low
residue diet, total parenteral nutrition

THICERBIZ L, REBHCENIEICHEAET 24 OME# {phenolsulfonphthalein, PSP) % M\ T LA % i o0 S48
DEHEELSF 2 &, BRI FIE S5 LA omE Bkt TAME L oBFZEIz & 0, Mf?, ek (total parenteral
LSBT H L. Lo L, IR TI Z OREBER Y nutrition, TPN)?, HUEAI”, #4572 L2 & » THMLEFHIBEO
fe L, HACEREOEBMITEE & b IZHIHE 4 & mm~E ERPEAITTHET B LS LM SN, FBT b, f—‘ME: ",
ATHZEDHBHAL TS, 19584 Keller 5 id= A % i Wity 3 v 7°, BEZE?, TPN®, HEBEL e 2% L1
LTHILEY SR & B~ NS 2 2 & 30 THEREINDLZ LA LTVS, RRMIZY, EELa v 7”7
L, IN%HE#1T (bacterial translocation , BT) & ¥ L7z, & BEYSLLRBETERE OMPIZIN L 0BREOWHLELS
G, BBRERWETHE 72/ —VALT T H LA RIESHDMEAHDO LMD, &512, yu—ViFTHRIEES

P10 10 A 23 H3AF, FRR104E128 1 HSH

Abbreviations : BT, bacterial translocation ; CNT, combined nutritional therapy ; LRD, low residue diet ; PN,
parenteral nutrition ; PSP, phenolsulfonphthalein ; REN, restricted enteral nutrition ; TEN, total enteral nutrition ;
TPN, total parenteral nutrition
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7o BE DS MEMIIREL 2B S oRRcClE o
BHENSVVEAMEZRO LI ELBESRTHLEY, Zhoon
HE, S, BT PWEEAHOBEEECHME, 8L O0SBaEAR
2L EDOFER, b LARFNSZEBNL S G -HEBHSNS
LEofz. HEMWIZHEITS WAESRITATS S TPN %, %4
FEOBVERTHLGAE, A5 L L1280 BT SRS,
SWBA % COBELRBLRICEY T 5% 51, BT O
FEBOTEELEZLNS, TNET, BT #1422 &
PEME LTHA ZREY " shT& Lal, 2hs
it d TPN TS 1 OB S & 2 i3 865 % 5B ik
ELZHRETH L. AL TIE, #IR%%E (parenteral
nutrition, PN) ##) & 5% E O FEB43%%! (low residue diet,
LRD) €M L, 2N SRS 8 oS & O BT
ERIETHEBIIOVTRE LA, S5, #he 2#Efe0
SRTHHE L 25 E0W MRS TES £ O BT k%)
BIZOWTHRET L 72,
Mt s L UHE

1. EERMEL

1. EKEREhYY

R 200 — 250 gDHEME N> ) 2—F v b (B FEEREY,
) AL, B 1AM S BICEBRICER L7, &
BRME T, SRKEMPWERBZANOZHAETSE ([
28+2C, B 55+5%) THEFMF CRF-1 (HAF v -
Y 28—, KH) BLUKEKE B HEETTER S &7,

2. Wi

BRIV O —ABMERELTHIH) v 2BNC—H (5
VE, HE), RET I JEBEHELTT 3500 ® (kg
), BRHFLAE LTA > b3 UEZR® (3 F) |5, KK)
AL, UToORGRERNORBRLE BRI 25 L) 5
WIZERE L7,

3. FEAEER

LRD O#EsA & LTT AV HIL® (YR - w1y
—ZX RAZ AT, dnl) R L

4. WS AT L

B FIZT v MO T BT AREE LT A2
—7® (xqF - RF 4 H, KK AWML 2o
NIIBEGRRE > 7 (v A H BB, st 4 271 %)
BRERL 7.

II. EBRA*

L. EERBEO R

1) 9B 1 TPN#EB £ O REB4 # (total enteral
nutrition, TEN) #EIZ40F, #MEFA0E40 1 MM L 002 81
DRBEME {772,

2) KB IR N ISREESENOR S8R 15 [(p)
~ Hill R #E M5 5 2 (restricted enteral nutrition, REN) 5 %#E], 30
(REN 10 %#£), 60 (REN 20%#£), 120 (REN 40 %), 180
(REN 60 %#f), 300 k # 1 1) — (kcalorie, keal)/kg/H (REN

1009 ) IZHRIBRL, 1 EMOMEEERET 7.

3) EBRII: &9 v MES LR o) —3ART, &
5T BRI L BIREEA OB E YR L IIRT L) 05 B
B2 {b &, D% %M (combined nutritional therapy,
CNT) 0% %, CNT 5%#, CNT 10%%, CNT 15%%, CNT 20%
HEL, 7HMORBEEWETFo7 (1),

FRLZTy MIBEEGILE L7, EBRI BIUER I 0
W5 0 — &1 300 keal/kg/H, #5481k 300
ml/kg/H, W& 8L 150 keal/kg/H, BEESEIE 111
kecal/kg/H, SEH# %S 8 1.53 g/kg/H, FEEHHI D) — /5%
H. (non-protein calories / nitrogen ratio) (Z#) 166.8 & L7-. &
BRI T, MBS kaBIGEEREREE L, 5%
0 —&DAEHIRL 7.

2. EEREHMOEK

1) EBRT: TPN#ODO T v MI24BEMME AL, ~» S
vy — (KA, KBK) 50 mg/kg DMEENHESIC L2488
BRI T 12 Steiger 5™, SEHS YO K EICHE LT, SME L mmD
NI IN=Fa—-TEHEBRL DIFAL, KR LREHR
WAL S &) B L7z, TENBE T IR ES IR % %l
LAEBOR%IT- 12,

2) FEERIN | 7 v b % 24W5RMERHE, BT & BRI
HlRAT—T Ve BB L7206, BEERIZIEROREmASMEL
mmNDY ) ALY FN—Fa—-TeHVEEEEREL:. Fa—
TR FEMLUALHIR Y F—F L & S IZEEL 7.

3. WEHBB LI UHE

1) BEADIERK

FER LI EBRARART B & OEEBRR T 24 BT, BRI B
SO L VS ERRIR T 24 AT 10 mg®D 72/ —IVAL T 4 ¥
7% L 4 > (phenolsulfonphthalein, PSP) # #5171 > 7% Hw»
T FOEAIEG L, 4BMIREIRIL .. BEET v
NOFEEHEL, FRE ISR L 22, TR Y ok
fii (mesenteric lymph nodes) % 5 B BARES A & B S S 0
OB L CRitE Lo fh, N, BB E 580 L7, IR s e
TR H I, W E A sE L7

2) fhEBn#

EERBIIGE AT & R B HBE T RO 2 MEEZNEL, F0
UL LR G ST B R TERD L7,

3) MALERGBLE VLRI

TRICL 7o RIS A WA 2, 10% KL+ M) YL 2ml%
MATT N A AL ARt g8 0 S & 720k, A% A T 500
mlZAR L, 560 nm O GRIE 112 C PSP o) b it 4 % 5
w7,

4 ) ik T oM

JLEREE THFIZ BT 20E 1 kg b7z 0 12D DI E & O
NBE oD ol L B DIy & R 72,

5) W) & 23 £ O IN S 3507 2 /1 b Lol i

TRURL 721 0B 1) 2 2S5 & MU Al 200 < Bl L i 0.8 %

Table 1. Parenteral and enteral intake ratios in experiment Il

Diet intake ratio (%) of total calories

Group

PN LRD
CNT 0% 100 0
CNT 5% 95 5
CNT10% 90 10
CNT15% 85 15
CNT20% 80 20

CNT, combined nutritional therapy; PN, parenteral nutrition; L
RD, low residue diet.
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NaClER A MA T 5mlic L7, #0#%, 100050 1 mloER
HEHFTHVEREREIC I VERLL, FaREERRe Y
MEERE (7> AR, HE) & FUATIVAF -k
HW® CERHMLSE, TR 2H V3T CORET T 8RR E L
Foo Er, BESMEEI TS HKEFREH® (g,
HE) #HV, HR70—7Fv 7 RET 37COLEAETTL8
FERIBEAE L /of, ou—BHOFEL L.

6) #ATEAYHRET

HEM DL OE 1213 Student  t #5%E, Fisher O B
I L, KruskalWallis g5 & OF—TTEE S 85H7: (one-
way ANOVA) & w7z, —TEESHONETHEENRD L
NGs, LERBEREEZHV TR, AEEORTEE
otz HETFWABEKEILGEHRES %RiHE L.

54 &

I EERI

1. fRERmME

RETHRTEHOKREE M=, 1EM%TIEZ TENEE 9.2
+ 2.6%, TPNEE10.7 £ 2.7%, 28 % Tld TEN B 14.7 + 2.1%,
TPN# 199 £ 3.9% Th 7. 1:EMBKETIE TENBEE TPNEE
OMIZEZFAD R H o225, 2BHEBETIE TPNETEEIE
BLEEEMAEASN p < 0.08). B, EBERTHOS v

FOREHINFEG TPN BECHEIZE D - 725, I s BiEo
BEELELIIC EZOMNFIZEZRDO R o7,

2. IR RE SR

PSP R Rl 12, TEN B CEERBIMAN 1.3 £ 0.2%, 1y
% 1.6 = 02%, 2EMHE 1.4 £ 03% 7z, TPNECERER
B 1.1 &+ 0.2%, 1#EM% 57 £ 04%, 2:8M% 55 = 1.1%Té
o7, 1M, 2@E%E 12 TPNBET TENECH LS
(28 PSP RAFHER 2R L7 (p < 0.01). ¥ 72, TPN#E:
BUWTLERE, 2:8MEE S ICERBGITICE LEEIIS
PSP JRHBEMESE % 7R L7z (0 < 0.01). LA L, TPNEEO 14/
e 2EMBOPEIERIZIESELRO L o /2.

3. EENEEE

1) Jh

FEERLIE, 1EM%BTIE TENFE 345 & 1.2%, TPNE
484 * 3.1%, 2 A% Cld TENE: 34.8 + 1.1%, TPNE# 575
T 47% Thosz, LEME, 2:BMHKE DI TPNEIZBWT
TENB LB L THEIZEETH > (p<0.01).

2) W

BURESILIE, 1MPB%&TIE TENEE 3.0 £ 0.1%, TPNH#: 74
+ 1.3%, 2:EME# Clt TENBE 3.4 + 0.3%, TPNEE 134 + 2.6%
Thotz. 1ML, 2HMHEE 12 TPNEIZB VT TENE
I LEBICEBETH -7/ (p<0.01).

Table 2. Incidence of culture-positive mesenteric lymph nodes and spleen in experiment I

No. of culture-positive cases

No. of
Group rats used MLNs Spleen
1 week 2 week 1 week 2 week
TEN 1
TPN 5

TPN, total parenteral nutrition; TEN, total enteral nutrition; MLNs, mesenteric lymph nodes.
*p<0.01 by Fisher's exact probability test.
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Fig. 1. Relationship between calories provided by oral low
residue diet and weight gain ratio in experiment II. (Y = 0.14X -
27.877,r=0.981, p< 0.01, n = 36)
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Urinary excretion ratio of PSP (%)
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Fig.2. The change in urinary excretion ratio of PSP in
experiment II. Each value is expressed as x + SD (n = 6). *p <

0.01 versus other groups. Statistical analysis was done using
one-way ANOVA.
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4. WBRENEY) > /88 B & O R

BEREmER T, WilEes & O TPNEHE TENBHC A o
Mz, 2BBHROMIBHECEAFEETEDL (#2).

1. RERII

1. RERESE

VA ORBERAZOKIFIC BT A REMNRIE, 4570
)BT B Lzl , REMNE LS T
—BOMICEEREDOHMMEE A LD (r=0981,p<
001) (1).

2. HLEREE AT

PSP #1452 5- & DR P HEIE 3L, REN 5%BE 4.1+ 0.7%, REN
10%%3¢ 1.7 £ 0.4, REN 20%# 1.5+ 0.3%, REN 40% l 1.6 % 0.3%,
REN 60% % 1.6 = 0.5%, REN 100% % 1.6 £ 0.2% T, REN 5% &
TR IR THELEEE R L. b, #0MoBEEIIC
BEETED L7 (IK2).

3. IEERERL

1) KFI

EWOITBEEILIXREN 5% % 31.0 + 4.6 g/kg, REN 10%#
34.3+ 0.7 g/kg, REN 20%% 33.6 £ 1.3 g/kg, REN 40% &
35.0+2.7 g/kg, REN 60%%: 34.4 + 1.0 g/kg, REN 100%
345+1.2g/kg T, BRHOBIZEFA LD (U3).

2) PeuE

ZEHOPSRERILIEREN 5%# 1.5+ 0.5 g/kg, REN 10%#
28+0.3 g/kg, REN 20%%E 2.9+ 0.4 g/kg, REN 40% % 2.7 +
0.3 g/kg, REN 60%#3.0 +0.3 g/kg, REN 100%% 3.0+ 0.1
g/kg T, REN 5% B MERIZLNTHEIZKRBETH - 72 (W
4).

4. BSHIEY oS B L O

WSHIED ) S EiB & OSSN CTRBLE T - 72,

LI 328 111

1. RERN%

LEMOREEREO KIS 2RI IE, CNT 0%
BT 14.0 £ 1.5%, CNT 5%# T 14.6 = 1.3%, CNT 10%8:C
142 £ 1.8%, CNT 15%EEC 14.8 £ 1.2%, CNT 20%%:T 13.9 +
L% CTH o7z, BEMIZITEESEZED b7,

2. AL RS E

FHE D PSP #1455t o o pRlERE, CNT 0% B 8.8 &
1.5%, CNT 5%#E 6.1+ 1.2%, CNT 10%#E 4.8+ 1.2%, CNT 15%
B 3.1 0.9%, CNT 20%% 2.5+ 08%Cdr-o7z. @ik
—IHT R REO LD AT B LTl
PSP et 13l L, #EMREL S OB AA 15% 0 1Tk
W%BLLF LIl L CHEAZ RO (15).

1) JHHs

HiERItI CNT 0% £ 58.1 +5.1 g/kg, CNT 5%HE 53.1+
35 g/kg, CNT 10%7% 54.3 + 6.6 g/kg, CNT 15% 4 58.8 £5.9
g/kg, CNT 20%%: 56.6 £7.3 g/kgTH V), KHOWIZEL X
bf;i)‘o 7=,

2) Mot

MR EE I IE CNT 0% 84+ 1.2 g/kg, CNT 5% 65+1.7
g/kg, CNT 10%% 6.0+ 1.3 g/kg, CNT 15%#% 4.8+ 0.8 g/kg,
CNT 20% % 4.7+ 0.8 g/kg TH o 7=, WIEHKE,LOE G H O
U= DBADHINT B2 LV R E R L, 0%
EATI5% LA LTI 10% LT & Wit L CHERE 207 (N6).
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Wet liver weight ratio (g/kg)

20

T T T T T 1 T 1
0 30 60 90 120 150 180 210 240 270 300
Enteral calorie intake (kcal/kg/day)
Fig.3. The change in wet liver weight per body weight in

experiment II. Each value is expressed as x+SD (n = 6). p =
0.07. Statistical analysis was done using one-way ANOVA.
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Wet spleen weight ratio (g/kg)

0

T [ 1 ] T T T T T 1
0 30 60 90 120 150 180 210 240 270 300
Enteral calorie intake (kcal/kg/day)
Fig. 4. The change in wet spleen weight per body weight in
experiment 1I. Each value is expressed as x +SD (n = 6). *p <

0.01 versus other groups. Statistical analysis was done using
one-way ANOVA.
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Urinary excretion ratio of PSP (%)
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T T T 1
5 10 15 20

Enteral calorie ratio (%)

=)

Fig. 5. The change in urinary excretion ratio of PSP in
experiment III. Each value is expressed as x £ SD (n = 6).
Statistical analysis was done using one-way ANOVA. *p < 0.01
versus CNT 0% and CNT 5% and CNT 10%. § p < 0.01 versus
CNT 0% and CNT 5%. T p < 0.05 versus CNT 10%.
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Wet spleen weight ratio (g/kg)
7

1 T T n
0 5 10 15 20
Enteral calorie ratio (%)
Fig. 6. The change in wet spleen weight per body weight in
experiment III. Each value is expressed as x =SD (n = 6).

Statistical analysis was done using one-way ANOVA. *p < 0.05
versus CNT 0% and CNT 5%.

Table 3. Incidence of culture-positive mesenteric lymph nodes
and spleen in experiment [T

No. of cuture-positive cases

Group No. of

rats used MLNs Spleen
CNT 0% 6 3 2
CNT 5% 6 2 2
CNT10% 6 2 1
CNT15% 6 1 0
CNT20% 6 ! 0

CNT, combined nutritional therapy; MLNs, mesenteric lymph
nodes.

4. TR > SEE U
%ﬁwuywﬁg;ummmw%fu,M%aﬁﬁ%%%m
WAHS < %312 LA > THMRE AT 5 I & i 72
(#3).

% =

Dudrick 5" (2 X o TH. 8472 TPN X, Fo®EF 1%
BHIZRY HREHRLHIRNIHGTEHILICLY, ek

Wz B L2 RBEFEHLTHL. Lid o T, MLEDR A

DI THHEADOBBIZEHTH Y, Fh5 OEEREIN Iz
KECHESLTW2E, LaL, HIEEFEHL 20 L3#Ht
OB B EERT A EAFLUATL VB L Tune»,
LU FOERIL, WL WIEORTELTELZ LN T W

A%, EEBAMEE E MERY ¥V 2 I8 T 5 BB AE D e
EPE MWL R o/ FORREL S BT I3, BAE
EROERNE L LoEBREEOAL ST, 2B LU0BER
FrofEMek Ta2ERT LI Edfgfshcwa2® L
MoT, BT OB LIINFREFORELGELELS. Zh
T, BT OBfIEZHEIE Lo 20O 32 5 S iz,
FNOIZE TR IS 2 OPWE L RN L TEOREE R
TEHDTH o /29908,

g

TR RER O H T b S HER (elemental diet) 1%, TPN &
FLC BT 28T AHIEDPHOENTNE™ —J IRD %
AL 72 E I L 2 BT DEAERBE S TuLwn, g,
AHMRBERIBIREBFEEBRBEOLL L2 2 BIR L
bRTEZ. L2 L, LEHQ)—BOETE LRD THA2
EFNT N EE NS, Lid> T, LBD LRD % ks
BEFHT 2281240 BT APILTENIE, ZOBKNES
BRIV, o DERATE - BERERIFARE, Thbt
CNT B § A5 I3H Th o v, KR S™IE, #15 - g
FEVIORICHES A1) —»30%% LRD £ T2 CNT % iiff
L, TPNSEGIE i L7z, ZO5H, CNT #1760Tid TPN 1
FHER) & I L T RIT % RIEE H P IE A E LA oM
REBHEOLNEMELTCVD, 72, FROPIEEES
TMi%c LRD ERMBIRREZ R L, BEHEFHONELS
MECHE ) NV E ClEOTRIMEE %= HRE L TWE, —F%
Shou H™1F, F v MI¥EEH T —D 20% %ﬂgﬁlﬁlﬂzﬁn T
HZ22ZEik) BTORT EREREOHEL LA Z2RDT
EHE L. LaL, #45 ONT % Flv 72 S 3 B ASH (L B
BOESBHEIZRITTHEEERE L-ERIVI S shTuwg
W,

ARFFEACMEE L7 LRD &, —#RICEBRTHVShTwa Y
DTHY, Hu) — B 50% HJAE 13%, IEE 37%0d
BETRASN TS, BEIIERSIEE 30%ofhiz, BN
BRAWZUL 2 4, B2 BR & LR SR b siislsm s
TUEH S, RBEIZ250 mOsm/l & TRz E7- LIk
IITRE SN T3

AKWFgE-Clg, (Hﬂﬁ SR O 3% B 0 FEH L PSP % ) Hl/\
PSP O THIZ354 TH Y, EFFTIERH S F i
b DD 0% AEFLRME S PR E NS, L2 L, IEEE m*

IS SN2 A ORI RS TR, #OBORDE%
BRI E B O OB T 2 L £ 20N 5Y. 1941ED
TR Ol LAske, PSP &L I L& 5B 0 7% 8 1tk o0 #Tfii L2
WG LTI 2 DRI IRE. L T B

AEFFROFEER T TlE, BIERETICTPN & L <X TEN %}
17 L7285 5 A LA RS 8 1 D 2L & JLi ARt L 72 TPN B,
TENBEE b2 2 kEmmnz A U, Wk oo [ i
SO RN A 7 B R FPE T8 L LT, 300 keal/kg/ HIZZ
M “C%é EEZ BN PSP IR PRI A TR L 220 (AR

I’H;t BRI C TPN 3 TEN#f & ol L Cff

Joft L TwnZe, Lan L, 23R AT b L RIE Mt
@}Llff.f” Mt It HE OB - R LLE
TPN B4 3 HEIZINBL Lo A Ll shTcwa™, 100567
3, 7 F%lﬂﬂ!‘ﬁ#ﬁﬁéﬂf(%ﬂﬁ‘h‘iﬂ L0 B L& B
2L, HMAWIRME PSP SR s ki I R 4 (N L 7o & T
LTWwa, EBIO#E»S, PSPREOKESZHTLINT
DML HBLE BV T, 1EM O TPN FfF Tzl s
B EAVHBIL 7.

FERBIETE 1B OIS L MR ERLILIE, TPNEICBY
TTENBEERR L THECHMETHY, 2HAMERETLL
FOEITSHIIALE. —7, BB oSSR REA
e, TENBETIZ I HBEZERF LS HIERIZ % THY, 2
FEHETLPBOAD 17%OBHELRTICBE hhodf.
VR L TPNEECIE, 1EMB IR, Mo )T 33%
OBMEEEEL, MERMCLTTI BT AR LTWwAZL
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I &Nz S 512, TPN#IZB T 2 IR ClE,
1AL EEL T2 BBOBERIEEIIHEMNL T
PAEDRERERE RS, Bl LA RIBE S omn, Wil
THRICHBAORERELEZ 60D, L72h 5T, PSP Dili{t
GHEEREEELZY, HEOBITHE L EE,»S 2 8HI1Z
FCESICAETLIODEEBbis.,

KOTERI TR, BRETIHS YO — 8% Fl4 124
RUZAESEHL 1EBGITL, 2 L Rs 8 o R
BTEEERT L. SROKERNRLES 0 —0BIz
i, AELIEOHBBEEISES S, PSP HElECaEf L 7
BICERE O EEMEE, REN S%EETOAMMEE L il LT
LTw:72. REN 10%#ETIE, 20% L EDERERL 2 A0 0 0
PO, FNLEON O =B LB LA R LA
HlrEEsBROLdr o772, L2 oT, BEREFLIZENT
PSP LN T-DEBMETTHEE VLT 27201013, SEHDY
—&0 10% Ll L% LRD THGThELwinbEbis. %
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Combined Nutritional Therapy Prevents Increased Intestinal Permeability Induced by Parenteral Nutrition
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Abstract

Total parenteral nutrition (TPN) has been implicated in intestinal permeability and the breakdown of barrier function
leading to bacterial translocation (BT) in rats. The purpose of this study was to examine the effects of TPN and a low residue
diet (LRD), factors leading to increased intestinal permeability. Experiment I : Male Donryu rats were administered standard
TPN solution parenterally (TPN group). The total enteral nutrition (TEN) group received LRD orally from a bottle sipper ad
libitum. The rats received nutritional support for either 1 or 2 weeks. Experiment II : Caloric intake was controlled through
enteral nutrition restriction. The rats received an oral LRD of 15 kcal/kg/day (restricted enteral nutrition 5% group, REN 5%
group), 30 kcal/kg/day (REN 10% group), 60 kcal/kg/day (REN 20% group), 120 kcal/kg/day (REN 40% group), 180
keal/kg/day (REN 60% group) or 300 kcal/kg/day (REN 100% group) for | week. Experiment I : Rats underwent placement
of a central venous catheter and catheter gastrostomy. Total calories of EN and PN were 300 kcal/kg/day, and the rats were
divided into the following 5 groups based on the ratio of LRD doses through gastrostomy to the total calories of nutritional
intake. The combined nutritional therapy (CNT) was divided into the following groups : CNT 0%, CNT 5%, CNT 10%, CNT
15% and CNT 20%. The rats received nutritional support for 1 week. The changes in intestinal permeability were assessed by
measuring phenolsulfonphtalein (PSP) excretion in the urine. The spleen and mesenteric lymph nodes (MLNs) were
aseptically removed for culture. The liver and spleen were obtained for weighing. The body weight was significantly increased
in the 2-week TPN group compared to the 2-week TEN group (p < 0.05). After nutritional management for 1 week, the
intestinal permeability after oral administration of PSP was 1.6 = 0.2% in the TEN group and 5.7 = 0.4% in the TPN group.
The value was significantly higher in the latter group (p < 0.01). The liver wet weight ratio and spleen wet weight ratio were
significantly increased in the 1- and 2-week TPN groups compared to the 1- and 2-week TEN groups (p < 0.01). The
incidence of culture positive spleen was significantly increased in the 2-week TPN group compared to the 2-week TEN group
(p < 0.01). Intestinal permeability after oral PSP administration in the REN 5% group was 4.1 £ 0.7%, showing a significant
increase compared with the other groups (p < 0.01). The spleen wet weight ratio in this group was 1.5 £ 0.5 g/kg, showing a
significant decrease (p < 0.01). Cultures of MLNs and spleen were negative in all groups. Intestinal permeability after PSP
administration was 8.8 & 1.5% in the CNT 0% group, 6.1 & 1.2% in the CNT 5% group, 4.8 £ 1.2% in the CNT 10% group,
3.1£0.9 in the CNT 15% group, and 2.5 = 0.8% in the CNT 20% group. The values were significantly lower in the CNT
15% and 20% groups than in the other 3 groups (p < 0.05). The spleen wet weight ratio was 8.4 & 1.2 g/kg in the CNT 0%
group, 6.5 £ 1.7 g/kg in the CNT 5% group, 6.0 %+ 1.3 g/kg in the CNT 10% group, 4.8 & 0.8 g/kg in the CNT 15% group,
and 4.7 £ 0.8 g/kg in the CNT 20% group. The values were significantly lower in the CNT 15% and 20% groups than in the
other 3 groups (p < 0.05). Positive ratios of the culture of MLNs and the spleen decreased as LRD calories administered
through gastrostomy increased. These results suggested that TPN or EN of 5% or less required calories led to BT and
increased intestinal permeability. CNT consisting of LRD, 15% of the total calories and supplemental PN may prevent BT and
increased intestinal permeability.



