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Experimental Study for Portal Vein Hyperalimentation
in Rat with Hepatic Disorder

Tetsuro TSUBAKI
Department of Surgery (Director: Prof. H. ORIHATA)
Tokyo Women’s Medical College

Portal vein hyperalimentation (PVH) is theoretically presumed to be a more efficient, natural tran-
sfusion method than the usual central vein hyperalimentation (CVH) because the portal vein is a
physiological route for the transport of nutrients. PVH is also expected to be a useful method for total
parenteral nutrition in the patient with a hepatic disorder. From this viewpoint, PVH and CVH in hepatic
disorders were compared experimentally. Rats with carbontetrachloride-injured livers were divided into
two groups, the PVH group with cannulation into the portal vein and the CVH group with cannulation
into the superior vena cava, and subjected to a six-days transfusion experiment under unrestrained
conditions in metabolic cages. The rats in both groups received a continuous drip infusion of the same
mixture of hypertonic sugar solution and amino acids, and were compared in nitrogen balance, changes in
body weight, water balance, various items of blood biochemistry, and histopathological findings in the
liver. The results were as follows.

1. PVH was superior to CVH in the aspects of metabolism and nutrition, showing advantages in
improving nutrition and a higher coefficient of utilization of amino acids in the hepatic disorder.

2. The renal function during PVH was normal, as it was during CVH.

3. PVH neither adversely affected nor improved the hepatic function, resembling CVH in this
regard.

4. Fatty degeneration of the liver due to high calorie transfusion is apt to occur under the poor
condition of a hepatic disorder, regardless of the route of transfusion.
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E, BRg, EFAELESOEBRFRET LR}
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OD) EFELTET A YR LEREREI
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(100ml =

1st day 2~6th day
Paremental B® 48ml 64ml
Moripron F® 32ml 32ml
10%NaCl ¢.6ml 0.6mi
CaCl, (0.5mol) 2.5ml 2.5ml
MVI® 0.04ml 0.04ml
Heparin 0.1ml 0.1ml
RBXWER &) 17ml 1ml
Glucose 15.0gr 20.0gr
Amino acid 3.2gr 3.2gr
N 481mgN 481mgN
Na 3.9mEq 5.1mEq
K 1.8mEq 2.4mEq
Cl 1.0mEq 1.3mEq
Ca 2.5mEq 2.5mEq
Total Calorie 72Cal 93Cal
np Cal/N 123 167
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Cal/dl, npCal/N=167& L7z, hicx v#&E»
r ) —3% 1 B B166Cal/kg/day, 22556
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K2 MRARFEHES 7 » b OR#

Cl(%ncol;cication sat N(Normal rat)
T.P(g/dD 6.26+0.14** 6.60+0.12
GOT(U.Karmen)|  130.2+15.5** 88.0+9.3
GOT-m(mU/mD 24.91+4.1* 17.5+4.2
GPT(U.Karmen) 23.8+3.9 21.3+5.4
Ch-E(U/ml) 0.35+0.10** 0.46+0.15
ALP(mU/mD 538+126 527+40
T-chol(mg/dD) 84.4+4.5 82.9+9.6
Triglycetide y|  82.9%12.1 90.7+9.7
NEFA(mEq/ ) 0.53+0.09** 0.29+0.08
FrE&&EE (%) 4.340.4* 3.8+0.4

Cl (n=10) *p<0.05, **p<0.01
N (n=10)
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kg, CVH #470+190mgN/kg TH B £ (p<
0.05) #% - CPVHE2X »BWEDEELE
FRLI, Z0%, PVHER EOCEQEYR -
Feort LT CVH B EHic Al oo
6 AR EBEME Tz PVH $£909+403.5mgN/kg,
CVH #467+210.5mgN/kg t ZDERX E B RE
Lnwd it (p<0.025),

5. FFTEE - k&Lt

BEERE L CIROFEEAEL (%) %X 4
o Lo, PVH#4.0+0.75%, CVH 4.0+
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1) MEKZES T.P (g/d)

PVH #£5.7+0.37g/dl, CVH #£5.6+0.55g/dl
THEMCEEZRI 7128, CIFD6.3+
0.14g/dl X v HFE & B AERET (p<0.0D LT
Wiz,

2) GOT (U. Karmen i)

PVH % 13151.8+43.9U, CVH & 12131.3+
39.6U, CI#13130.2+15.5U T, PVH #3Fy
BEreeeEBErRLAEY, EHBCEEZR
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BUN Creatinine
mg/dt mg/d
0.8
20
0.6
10 0.41
0.2
0- 0-
—_—
P<0.0%5
mg/dt  T-Chol Triglyceride NEFA
100
e
0.6
50 0.44
50
0.2
o 0- [ 0- [
P0025 P<0.01 P<0.1
B0 XN 0055

OPVH (h=10), CVH(h=10, @CI(h=10),
6 IMmFEAEEHmE—1

o Tz,

3) GOT-m (mU/ml)

PVH % 1329.5+15.3mU/ml, CVH #27.6+
13.5mU/ml, CI #24.9+4.1mU/ml ¢, LB
HEZ LT -1,

4) GPT (U. Karmen ¥{1)

PVH B235.2+22.6U, CVH #£1226.9+12.6
U, CI #1223.8+3.9U T, FEHHETX PVH #a
PREELY R LUICHESEMCEREET R 51,

5 aYrxz25¥5—+ Ch-E (U/ml)

PVH #120.33+0.04U/ml, CVH #130.34=+
0.04U/ml, CIBi30.35+0.01U/ml C&ABA
BEX o1,

6) FILH) 7+ 27 74—+ AL-P (mU/ml)

PVH #227+92.7mU/m], CVH #162+25.5
mU/ml, CI#538+126.4mU/ml, CIE¥538+
126.4mU/ml ¢, MEERMNL CIF L ~XTE
BIEMEY & -7 (p<0.01) 23, PVH#, CVH
BB EEN oz,

7) RFE% BUN (mg/dl)

PVH & 1314.5+3.7mg/dl, CVH #116.8+

5.3mg/dl, CI#3203+2.1mg/dl ¢, PVH
CIBIERTERET L T (p<0.025) 23,
PVH #, CVH BRI AEBEZEIZ ) - 1,

8) ZJL7F=> (mg/dl)

PVH $£0.61£0.11mg/dl, CVH 3 120.66+
0.16mg/dl, CI#0.61+0.03mg/dl ¢, ZBiic
BEZ R Ieh -1,

9) BaLxFr—JI (mg/d)

PVH #74.91+10.0mg/dl, CVH #67.2+18.9
mg/dl, CI#844.4+4.5mg/dl T, HKREREEN
CIFIHANRTEREMEY L - 7 (p<0.025) 23,
PVH #, CVH BRI BEEE R - T,

10) PUZUESAF (mg/dl)

PVH #42.0+19.7mg/dl, CVH #42.1+£13.6
mg/dl, CI££5382.9+12.1mg/d] & M EBREE A
CIBHNRZFL ET (0<0.01) L TW7h,
PVH #, CVH Bz d a1,

11) #EEAEEE NEFA (mg/dl)

PVH # ©0.35+0.18mg/dl, CVH #0.29+
0.08mg/dl, CI#£0.53+0.09mg/dl <, PVH #,
CVHE: JDRCIBLENEELET (p<
0.025, p<0.01) LT\ih, MEBCEEZER
oo,

7. fUE7 I /BBE (umol/dl)

SRR, CI¥, NBo7 32 79 a7
L, %72 BCAA/AAA = & b (Fischer
W), E/N b, mBFE7 s VEBEYHELE 3R
Lic, 73/ 77655 CIEINBEN
Val, Leu #MEF L Phe 38 < 7z » T\, PVH
B, CVH %, CIB D 3B HErT5 &, PVH B
L CVH #foHid FEE XL LR T, Thr, Ley,
Gly CB\WCHliBELH e CIHL Y ERELEET
Hotd, £z, Lys i CVH B Z N ERI CI B
XV EM@E%RL . Fischer thif, N #3.43+
0.44, CI ££2.07+0.26CCIBA N B L v HEIC
ETL(p<0.01D%, PVH $£2.74+0.58, CVH
#2.69+0.437T, CIHL VEELXTLIZH DD
PVH %, CVH &, Cl ORI ZEEZ IR0 -
7z, E/N Hix N #0.91, CI #0.89, PVH £0.90,
CVHEHIOITCVHELE T LB WEY R L
7o, 7 3 2 BRE, N B$£%183.2+30.8umol/dl,
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% 3 Fischer }t, E/N }t, Total Amino Acid

N(n=5) Cltn=5) |PVH(n=10) | CVH(n=8)

Becher A et | 3435044 | 2.07+0.36 | 2.7420.58 | 2.69+0.43
%J‘i‘gﬁé) 0.91 0.89 0.90 1.01
(T#"Iﬁlaollﬁifl‘;i“" Acid | 183 54 90.8 | 163.7425.4 |205.0+34.5 | 226.4+39.3%*
*p<0.01(N — CD
**p<0.01(CVH ~ CI)

Thr
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Il e

Me t

Phe

Lys

Trp

As p §&

Ser

Glu

Gly

Al a

Cysh

Ty — PVH (n=10)

. 0—o CVH (n=8)

His —aa (h=35)

Arg &=—a N (n=35)

Pro

0 10 20 30 40 umol/d

7 Aminogram

CI #163.7+25.4umol/d]l, PVH #205.0+334.5
umol/dl, CVH #£226.4+39.3umol/dl C, # %&
KRBV EL AEREZRL, ¥ CVH LA
BrCIBIVEETH -7 (p<0.0D).

8. RIBMEMFHFTR

CI#, PVH ¥, CVH BoRBEESFHE Ly
e Lic, Thbo&fFicdtd L B i falhze
JaDHBETH -7, CIB (EHE 1) sz
D NEFOHICRE LALTFITIRIZEA ERD
higdsotcoiextl, PVH B (ZH 3), CVH &
(BE 4) D falhizERa o 5/ /N EROH 2 5 AT
#iok X O, Cl Bt L ARHAIchEf Lo ®
ENKE D o1, e CIBRCIETIRD X 51T,
LT D IR B e - PSR E MR EE A R D

ER4 CVH#H

iz, PVH B, CVH B3R L L E L WFF
MRREERIZD LT, HEFROREBEHEBEFN
BEIBALMTR -, ZTOM, 3FLII
Glisson #§ A IR E A bh 5 b D1 H -
7o, R BRCHIE ORMLI A D igh - 7,
LI F PVH # & CVH B0 RBEEMZEHZE(L 2 R
NIH, BREEOFICEHKIC X 5 RIGDMEEZE T2
bhichon, MEEOLE T LMERREH
Lo e,
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BFIIREE O FFEE, FEELPIICL W DED
7R OB BRARMOFTRERE L LTHRD L
R, ROCCEEBGYHE LTPIBOC X b »
YA VERSRERCL DT 0 BIEEARRS
nic, SLEREBELV, B 3 VBESER X
U7 ¥ oo RFREE L BET MR,
BEth LB L Clith 7 § S BR2 — v OBEH
Az, RET I BER, BERBESD L
EWVCIOBREYE, REZT I BFARNSE
EEFETALT I VARMEEL, FEHHOF
BELTHEDTEHTHL EHEL TS, B
BEFIIRYEE BT Joyeux!Pic X » Tfileb h,
EIRERICIER fHEY X8 T\ 5135, Piccone
BYIIBRKICAW TR AEREBREL TV 5,
AFHEBNTH, RET V0T » b RAVR
KRY CCERIGHE YTV, B OBIRREEE
X oL EEHEN, EFRFEVRIFTHY, T
BT DI L v FUEIRED B 20T, PRz
ODEIRE 0 EBPRHEEBTHD E LTS,
FICHE L2290, Re BTS2k
BRBEOERYTV, FIIREARHDEO B\ &
WERTHY, RBAELVAEED Y XARREL
OO OEMENTEETH 5 BT 5B,
b —BOBREND, REFIRFEEET LR EE
BHREEHTHIVP L CRBROFRENG
<, RABECHEDCBRETH D LEB8FHESR
3. —J, FeBXETEE o, £3%,

FIBRIZEG X b BMIN I Wi mR I RBER M S &

IAHTHDLI b, IrL HEFIRFBEKILE
HWchh, HiRPEESREOXRBRICHN
B ERIDEBERIALEE LD R,
Holm?¥29) % FHA T B 3 8 b T En
Do EHEL D, TR LT,
PIRACEKE 2+ 5 2 L X b PIRMAED L&
L, FEMEomBARIF I 5iER, e
ITEL, FERICHENEREE IHEFETS &0
STETR, FOMBIEH, ~2 v 7 7 — S{EAM
B, REophiE, FHEOREH ENPREIR
BHEVIBRPLDS, 20X 5, BIAREER
BERARBE LRI T, TPN X 5F~DEE

CBIL T A AFIRBIRETH D L FHEIhBC &
05, FFEERD TPN ~OGAR X h 55,
BED &2 A, FEEROBEFIIRFEERIICEY T
HH|ET LN, F I TERIL, HEET
AL TEREREE S » P2 AV, EPR
XM OF M & EROBFOBIRE & LB
5 AN TERY T -,

AEBRIE - ELKRE (CCL) 11, FRicks
BREEE ST M bh TV 529, 3
frbb, AMEN L UCH/NED LT g
fFEEARE L, FIEKXLmEGOT, GPT ©
E&, AL-P o EARHR LR, CClLOEHMREMF
At b, ZrdhoEREEEsf s =v
¥o 72 BAFBELZCBTLT LvbhTw
5, AEBTit, CCLE¥38EREHEL, e
CCLIE 3% 2 BRI BT 5 D RKES
25 1 BEEB SN, TPDOET, GOT,
GOT-m @ [: 5, Ch-E p{EF(EE2), BEDOHM
FABEE R - e DRI (BEE 1) 2ab
h, BEFEES » LR LBARRBEEZD
h%. 6 BEOEKER L Steiger LD R
# 1T Swivel, Harness # &% L TR — oW
TiTleoledd, ZoOFERIKE ) ERFRCTV&E

LTIy PEBHEERNTZZ L vbRTY 5,

7 v b OREERICE TS HEER &5 BB
LTix, fHFRFHCHE—Licboidicvn, —#&
BT, FFEE LV OHBERETO TPN KL T
X, B, REFREEOHMLEICL 5 TRE
haEEs e ) —ROFIRETS, Feki?s7
I VBOFIHRETFRE, ¥EROEFHFABO
ETFHRZ VDTV E Wb 5, TR, X
BBERE RT3, mMFr 7 v A7 3
F—¥ LRAEYD L THFEBERORYE, BE, I
EX7&ED Y% over loading syndrome®??
NEZ HLT, T0d, TPNRI-TIHIEIK
FESYELIEIBEELDLD, 5P ) —
BrBELTHo gt nEThH L, FEERD
RFEBFE W, FESOBESCEEC L > TRRS,
FAEMEE CIIEEOFIAR R Ko TR
FMAME Lo, TPN BEREORBES
DHEBRAYTHY, HEEEELHLBREIE
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TEGHELRD D E VbR TV 5289 & gk L,
CCLIEED LS i@ iFlREEES &
bHHEE, BEAARENE D, BEREY
T EEIr Y B2Vt —1T5E5
DI WEIhTW3B, 22T, AERTIRE S
r ) —E%%ETEB IR E L213Cal/kg/day &
Ui, Fh, RS 5MEEETIZE
< BILKE, JREED, BBEFIRIC X K%, BE
BORWE R VRN CER D, WIREIH B
BEFTETTA L5k, 2 HBUEROWEK
A, Tao* LB LDHMICHELTL LD
Av, BRER—EED230ml/kg/day H2 X
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