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Table[L0) Nutritional components of REF-P10J pectin 2.8%[] per pack(] 90g.0J
on the left and K-3Sper 100ml on the right

0ooooooooooooo0oo0oo0000000000000000000 00000 MO

od

calories 4 Kcal calories 100 Kcal
water 87.69 protein 0379
protein [0.2g fat 0369
fat D19 carbohydrate 1329
carbohydrate [0.59 dietary fiber 0109
sodium 68.6mg sodium [B0.5mgl 3.5mEqQ
dietary fiber l.4g potassium [09.1mg0 2.54mEq0
chloride [60.0mg0d 1.69mEqDC
calcium [60.0mgC 3.00mEqO
magnesium [20.4mg0 1.70mEq0
phosphate [53.4mg
ferrum 0O1lmg
cupper [R5ug
zinc 3llug
sulfer [40.0mg
manganese [Plug
vitamins etc.
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Fig. 1 Viscosity Change of K-3SO REF-P1 in vitro 20
O . The viscosity of the solution elevates more than
20 times in 5 min.
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Fig. 2 The esophageal pH wavell all is at pH7 before

administration of solitary K-3S. After administration

0 b1 the wave al shows drastic fluctuation with

acidification of the esophagus and regurgitation of
the gastric content. Waveld c[ is the gastric pH.
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Fig. 3 The wavel all of esophageal pH shows little
fluctuation even after administration of K-3SO REF-
P1 mixed solutiond b0 and little gastric esophageal
reflux is observed. Wavel cO is the gastric pH.
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Fig. 4 The change of occurrences in regurgitation of
gastric contents before and after usage of REF-P1,
and also the incidence of fever due to aspiration.
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Fig. 5 Adverse reaction of before and after usage of
REF-P1 in enteral nutrition.
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Table[20 Characteristics of LM pectin and HM pectin

type gel characteristics example

Acidation nor temperature interferes but calcium is essential. The lower the rate of
esterification, and the more volume of calcium in the solution, the higher the
viscosity. Heat reversible.

esterification 0 50%

LM pectin

O low methoxyl pectinC) REF-P1

Soft and elastic gel, 60% and more of sugar concentration is needed. Is not heat

HM pectin reversible but will melt in heated water and milk. Higher temperature and lower pH

0 high methoxy! pectin(] will fasten gelatinization.

esterification O 50%

jam

Table 3 Gel formation mechanism if pectin

LLM—Pectin

Gelatinization by
calcium

HM-Pectin

Gelatinization by
glucose and acid

Killustrations from SYSTEMSBIO~INDUSTRIES Co.
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The Effect of Viscosity Regulating Solution for Enteral Nutrition Against Gastro Esophageal Reflux

Isao Tabei, Hirotaka Kubo, Fumiaki Yano and Haruo Inada”
Department of Surgery, Jikei University School of Medicine
Nakaizu Rehabilitation Cente"”

Care is needed in administering enteral nutritionO ENO If administered to fast in a misguided attempt to
save time, it may cause severe diarrhea, malnutrition, and other metabolic disorders, and worst of all aspira-
tion pneumonia. We developed a pectin solution easily added to conventional EN solution to modulate viscos-
ity, enable recipients to be given EN administered in a short time while preventing aspiration pneumonia, ena-
bling them to have more time to recover. Subjects and Methods[J We studied changes in viscosity of conven-
tional EN solutiond K-3SO containing 60 mg of calcium ion when 90g of viscosity regulating gel forming pectin
solutiorid REF-P10was added. Four healthy volunteers were rapidly administered EN and the influence of vis-
cosity alternation by supplementary REF-P1 against gastro esophageal reflux was monitored by gastro
esophageal pH. Preliminary clinical study was carried out using K-3S and REF-P1 at 9 institutions in 16 pa-
tients with repetitive aspiration under EN management is introduced. ResultsO The addition of Ref-P1 to con-
ventional EN solution increased viscosity from 8 centi poresd cp[ to 860 cp. Rapid administration of K-3S to
healthy volunteers caused gastro-esophageal reflux prevented by supplementary REF-P1 with viscosity ele-
vation. The reflux raté] O Cfor K-3S alone was 2.10 O The reflux rate with REF-P1 added decreased to 0.30 O
The usage of REF-P1 ameliorated reflux aspiration during EN administration, and decreased the incidence of
vomiting, diarrhea, and febris. Summary] We focused on improving EN management by elevating the viscos-
ity of K-3S to prevent aspiration. K-3S forms a gel in the stomach through additional REF-P1 and prevents
gastro esophageal reflux disordef] GERDUOresulting in aspiration pneumonia. It also shortened administration.
This is thus useful in managing EN and gives patients more time to recover.

Key words[] pectin, enteral nutrition, aspiration pneumonia, gastro-esophageal pH-monitoring, viscosity
0 Jpn J Gastroenterol Surg 3600 71—77, 20030

Reprint requests] Isao Tabei Dept. of Surgery, Jikei University Kashiwa Hospital
163-1 Kashiwashita, Kashiwa-city, 277-8567 JAPAN




