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REERERCS BT HRZED»OD 358 % 1T
Tz .

R G
*
Ak
B &

a
pod

&2 8 B 20%.85 85 15%. 8 & 59.29%.
— 452 Kcal/1009g @O — 8% 8 &K =
g2 B X & Bl T o B M (Tadble 1)

ey RF Y. AFAZY R

B
Moy

S
N

Table 1 Composition of enteral feeding nﬁtritions (per 1009)

Nutritions | -
Formula A SG HR ED

Ingredients
Protein 9 20.0 23.5 14.0 14.0
(Amino acid) g €0.47) (14.0)
Fat g 15.0 3.5 8.3 0.3
(KCT) g (8.4)
Carbohydrate g 59.2 66.5 70.1 79.4
(Lactose) g (6.0)
Energy kcal 452 390 420 375
Fat energy % 29.9 8.1 16.1 0
Vitamin A v 1,000 1,102 466 279 ug
Vitamin D U 88 46.6 64 wug
Vitamin 8, mg 0.50 2.2 0.23 190 wug
Vitamin Bz mg 0.80 1.9 0.26 3.5ug
Vitamin Be mg 1.00 1.1 0.46 275 ug
Vitamin C mng 10.20 69.4 11.66 9.8ug
Vitamin K ng 0.006 11 ug
Vitamin E IU 3.40 1.8 9.32 4.1
Niacin mg 0 24
Nicotinamide mg 4.50 23.7 3.5 2.75
Folic acid mg S0ug 0.12 55 wug
Ca panto- mg 3.40 8.4 2.33 1.37
thenate
Vitamin B2 ng 1.30 0.88 1.17 0.9
Na ng 254 308 530 325
Cl mg 373 506 902 646
K mg 530 749 319 272
S mg 82
Mg mg 40 52.9 62 50
Ca - ng 444 680 164 197
P mg 3N 530 221 152
Fe mg 5.0 4.0 2.73 2.25
1 mg 33 uag 0.03 0.02
Mn me 1.1 ug 0.03 0.37
Cu mg 0.44 ug 0.03 0.26
In mg - 1.54 4.4 0.85 0.24
———: Not determined. : - (T2-1)
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Fig.

Body weight{g)

300

14 21 28

Days Za-/

Average growth in rats of three groups.
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C
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[«1]
z
=) o—o Formula A
& ol e B D
90
&

02 L 5 8 10 12 1
Days Fa-2

Fig. 3 Average growth in rats of each group.

W 4 g W

a

5 %

#H P ENLtO@EEFLUR(Fig.d),
BHOWN B R D 5 HHESALCRS UL R
& % ® R % =22 H D C & B 8 H H B N
BB > TRHRHIBDEDATWL S & 3
EBEEPILBESEEEBRBRERE L
L<HWEODZZHEBFTUSEL L
BB P EERE OB S L UBENRT B C
ST . BHERERCER VGBS R A
T EC ENTETH B EDOBSRE 2

Rats in two groups were fed with Formula
A or ED ad libitum, respectively.
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F.ER

0.2

0.4

.

Fig. 4 Food efficiency ratio (FER) and energy efficiency
ratio (EER) in rats of three groups.

FER:Total weight gain (g)/total
EER:Total weight gain (g)/total
(100 kcal)"

Each column indicates mean+S.0.

a and b:Significantly different
group at p<0.05 and 0.01

food intake (g)
energy intake

from Formula A

R 8B 2 2 B X HEH OF T X N F — 44 &
E B B X O T * N F — & F A 3 C
L 2 E L. T ORD & &b S
BB kU S U By K (HCT) B H T
5 5 .
EEXBBREREHNOBIXNE —{LOR DK
. TE LT ZOBE2E%28H3 I XHF
PbNTErR. COAEEBTLSDZEOS L
50 TRBL . TRBEABESY 38 %0
EHENPREELAZEBLCRBE , FAB AN
53 . RHERATEMCTEEELRED %
158 £ 8 3 & 5BE8F 3 c & &o>7T. 100
s B D OB I R ALE— B 452 kcalk T B
T ENRTER. RERACS T 3 EBE X O



I X2 N F - F I XNV F —@g UL H3I0E & K
5 0 D £ DR S IT RN F - BT KEXOD
mER BB RXREAH LS5 NPT WVWEHEOT H D
g B M = I 2 M F — 3 BEH B OB R H
() H E & AlCBRESULEMCT ZITH E T B
B BF o D 0 % X EEBNDYT DT EDE DD
BN . ESEBE OB EZETIH RV
& B HBL ., TOIICHKARE S & < (T BF
£ & 7 3 E W BB L TCTE DO D DT N
HOBR B D F /TR OE O E®E NS B DD E L S
7 (Table 2,Table 3) . Cc N EMCTHH O
Table 2 Liver triglyceride and glycogen
content in rats of each group
Experimental Triglyceride Glycogen
groups (mg/dry wt.) (ng/dry wt.)
Formula A 31.55+£19.72% 0.122%£0.024
ED 157.62+£58.04* 0.122+0.068
%) Mean %S.D.
a:Significantly different from Formula A group
at p<0.,01. (72-14)
Table 3 Grade of fatty deposit in liver
Experimental | Number | Negative | Slight | Mild Marked | Extensive
groups of rat| (=) (%) (+) (++) (+++).
Formula A 8 5 2 0 0
(3] 10 0 0 2 3 5
Each value was the result from microscopic observation of liver.
(T2—15)
D % BE B KB Z ¥ 33 MW R I D E T LK BH O
&2 Z BN 3% . B oM - B B WV
T 5 % S ARCBRSILREMCTREHRKRKT
EFH BB ECHANABINRTWBDR e iBL .
U N - TEBRBEHOE T XM F — 44 0T



®H BB B8 %k O T x* M - B 7 ¢ I M C
TOF AR LD BH 3 EDEDT S 3 & @
2 UL '
R _Z 3 E QB 00X AMER . BWVWEAOMGHsE
B D2 % EBE O F BT LD B H BT &
»N T E B,
AE R AT RIAZES 82 2% B LT B S
L . ¢ hilcxFEdF 3 7 I /) B (Y 2 %
. A F A Z T - U T T P U)) BB E
L . FAO/WHO D s P BN — UK
TR, TOEBBR. FOELOHBGRIELBES S
EBEBE B E OEECR - ., BE DY B L U B
XYW 2R VEEBEBZEH» ., 88 % x - 2
F LR - EPH BB E D EEGRIE DD TE L
(Table 4, Table 5 Table 6, Fig.5, Fig.
6)., €K T RBREBE B BT 3T ELHOE H S
Table 4 Body weight gain, food intake and PER in each group
Body weight | Food intake Relative
Group Food gain PER*?
(g/day) (9/day) PER*?
I |Formula A diet 5.9+0.4%1 | 16.1 0.8 | 3.7%0.2 93
e SG diet 4.5+0.8"° 14.3 £1.0°| 3.2%0.7° 81
i HR diet 3.9+0.5° 12.6 +£1.3%] 8.2£0.6° 80
v Whole egg-1 diet | 7.1%1.1° 17.8 £1.7*| 3.9+0.3" 100
V | Whole ego-2 diet| 6.4%1.2 17.3 +£0.8%| 3.7x0.8 34
Vi Whole egg~3 diet| 7.2+0.4° 17.9 +0.9° 4.0£0.2° 102
VI Casein-1 diet 3.6x0.7° 13.0 £1.5%| 2.8+0.3® 70
hui Casein-2 diet 4,1x0.7° 14.% x1.6*] 2.8%x0.3® 72
¥1 Mean iS.FJ. P tio)= total weight gain(g)
%2 PER(protein efficiency ratio = Total protein intake(e)
£3 Comparison with group IV. .
aand b : Significantly different from group I at p<0.05 and 0.07.
L (T2-D)

79—
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Table 5 Nitrogen balance, true digestibility, biological value and net protein
utilization in rats of each group

crows | oo N B T 02 BV NPU4
(mg) €3] ¢ ($9)

1 Formula A diet 255.2427.2% | 97.0£1.6 99.0+1.5 96.1+2.3
I |SG diet 204.0+23.3%" | 94.7£0.9* 88.0+3.3%" |84.3x4.7%
WM | HR diet 178.4£40.5% | 97.5+1.6 82.0+£4.9% |79.9%5.2°
N | Whole egg-1 diet| 285.6+28.1° |97.2+0.9 101.2£1.8* [98,3+2.1
V | Whole egg-2 diet | 263.1%£20.2 |[87.4%0.5 101.2+0.8%" {98.6+1.1°
VI | Whole egg-3 diet| 278.9+35.2° |98,0+0.5° 101.3£2.7° | 99.3%2.8*
VI | Casein-1 diet 181.9£50.9%" | 96.6%2.6 85.7+7.1* |83.0x8.3%
Y | Casein-2 diet 215.9+31.6° |99.3%£1.0°"¢ 87.2+1.9° | 87.7%4.3*

x Mean%xS.D.
1) NB(nitrogen balance) = I~ (F—Fo) ~(U~Uo)

I~(F~F
2) T0(true digestibility) =-———£;E——32—x 100
I-(F=Fo) ~(U=~Ug)
3) BV(biological value) = : -D(F~Fg) 22 x 100
1= (F=Fo) ~ (U= Uo)
4) NPUCnet protein utilization) = (FrFo) ~(U=lo) 100

I
I:Nitrogen intake, F:Fecal nitrogen, U:Urinary nitrogen, Fo:Endogenous fecal nitrogen,
Uo:Endogenous urinary nitrogen
a and a :Significantly different from group I at p <0.05 and 0.01.
b:Significantly different from group IV at p<0.05.
c:Significantly different from group VII at p <0.05. (12-9)

~J
o

o ° Formula A

Energy intake (kcal/day)
(6]
o

L : >---2ED
¢
30 —_— ) 1 L X 2 I 1 : X L1 '
0 2 4 6 8 10 12 14
Days £2-6

Fig. 5 Daily energy intake in rats of each group.
E/\@E‘ft(?_%?‘égﬂFﬁb‘ﬁ?&ﬁiﬁ\?ﬁ%ﬁﬂ&

Dt 8RB HEBNESEEZTH - &, F W E
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T Nitrogen intake

“1]1 Nitrogen baiance
: Fecal nitrogen
Urinary nitrogen

"

Formula A

Fig. 6 Nitrogen balance.

]

U

o

NS HS o

E

¥p < 0.05, *i p < 0.
from Formula A group.

—4_J——‘

| WU SO W S S TS W S )
123 4556 7 Ave,

ED

Table 6 Nitrogen balance subtracted
nitrogen in digestive tract

content.
Number Nitrogen
Group of
rats balance
Formula A 13 105.7 £16.92
ED 10 57.12%+11.74*

¥ p <0.01, Significanlty different
from Formula A group.

Mean= S.D.
*F4H /"R o0 =E
O E F R &
» T &H % T
W R BB O
BN RE R
(Table 7,

g
T
®

B 8 C m

®
s

+F

Table
B F HEECH B N T WV

(T2-31)
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D . F Rk TORBEEAIDHDOSESE WD E D E
S T EBREDIDD DN T,
Table 7 Bursting sressure at the region of anastomosis in small
intestine.
Bursting pressure (mmHg/cm?)
Feeding Feeding Small intestine resected
Group pattern
Normal the 5th day | the 11th day
after after
) operation operation
I Formula Ajad libitum 209.5 + 6.4 )137.3 *£21.6]222.8 x£12.5
’ (65.5%) (106.9%)
I ED ad libitum 206.0 £14.8{146.6 =20.0]212.5 +32.9
(71.2% (103.2%)
m SG ad libitum 216.9*+£18.5 | 140.9 +18.4]206.2 *18.1
paired feeding (65.0%) (95.0%)
IV Formula A | paired feeding | 185.8 £12.5| 128.8 *=28.5 [ 188.6 +25.0
(65.8%) (96.3%)
VvV €D paired feeding | 193.4 *17.0( 143.8 *21.2]170.4 +£20.0
(74.4%) (88.12)

Each value represents the meanx3S.0.0f 8 rats.
% Significantly different from group IV at p (0.05.
Values in parenthesis denote the ratio of each group versus normal.
Control value (24 hours after operation):28.6 *4.2 mmHo/cm2.
(T2-41)

Table 8 Ratio of bursting pressure per unit protein

intake**
Mode of Bursting pressure
Enteral feedin
s feeding Protein intake*?
1 Formula A ad libitum . §7.5
I ED ad libitum 59.0
m SG ad libitum 54.3
paired feeding
IV Formula A paired feeding 67.4
V. ED paired feeding 58.8
%1 : mmHa/g-cm?
2. :Average daily intake during 11 davys. . (T2-42)
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DWT #HBR B ERRE & 52F E L RE D
= Bs B EE oOo®R B ELECDWVWT DB NS
> 2 FRBELERE., TAED g 85 T 2 W T @FE 2
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>N 3 (Table 9) =S A 1| R == B A e B Q-

Table 8§ Glycogen and triglyceride contents in liver.

Sroun Nu(n;l;er Glycogen Triglyceride
rats (mg/g-liver) | (mg/g-liver)

Formula A | 9 0.241£0.075 30.99+17.6
ED 7 0.103+0.015* | 247.9 *=81.5*

¥ p <0.01, Significanltly different from Formula A group.

Mean£S.D. (72-39)
Ot EaHEPHI2OTHBYL ., BEXEDOAHDT
T s o (Fig.T) TN s 0o R EEAESR
A DORBETOBRBNT VZINRE BT E @&
éﬁwﬁéétﬁéi%bko



S

~

—

A=

T £ o

I

-l e

% Q

- 13-

formula A —_ Ea ibnlake

50F 50[- _ Urinary Ca

40r 40,' .

30 ~ 30 Ht R o = ) R
E’ 20f Ezg P I P S
3 o} = S 10 ;—J: R l

= S ==l
=10F Lo e —10 [T S S SISO i WO
1 23 45 6 7 Ave 1 2 3 456 7 Ave
Post oparated day Post operated day

Fig. 7 Ca balance. F2-1¢

¥p < 0.05, %% p < 0.01 , significantly different
from Formula A group.

% 5 B X OB ARNEE QOB K & il S M)
X HEH O E B R KR ICTEELTKET
2 . BB A OB ANEE WK ML I
H — T m 5 % B & D BE BB RN
2 BRI OBE L T8 E LV,
£ K R ED TENTREEOORSED S
0O — BB ABBCE S ETBHNSB N
Z B RBEZEZREAFTLEBOBEIOE NS
O EAEPINRSES 2 B3EEZEZLDANTRHEG
BW., FRXTRHIZLAFLOBANE S
DWW L R BR DS B LAY A E M7
mOE M - % E B S KUV EER DL CD
3 e AR T EREBB U R (Fig.8)
TH o HEHB NI ATLNOEANE ER
Bl LT W3 Tk % BR S EE - F
TW3ZCEeEH»B, £ Fr0EFNELTSE
$ B CHBTEB3TEERDD .
B o HE B O LAY LR ES A S &
TR OKHDREHNZERS BB O
N EEEE H S WTT EBifidobacterium
8 M U Streptococcus & Peptococcaceaedt
DU . BBRLSVTRIOBRE N & 5 n



o (Fig.8, Table 10> . B A B & £ £t 0 &
B . & < g Bgifidobacterium & & 5 B £ ~

i
Dot}xers
mm] Clostridium
-cther
Bl Megasphaera
Peptococcaceae
~ .
& Lactobacillus

—_
% Bifidobacterivm

E Streptococcrs
Fubacterium

Poricl Bacteroidaceae

rallo

group

Fig. 8 Constitution of fecal microflora in each age group.

A0 ~1 years old), B(2 ~3 vears old),
C(4 ~5 years old), D(6 years old) and

£F3-/
ECover 10 years old)
Swepilococcus Bifidobacterium Peptococcaceae

10 R Y 4 q

2 I vy 7]
L B 9. .040 L
§ e 10 9 9 |10 10.5
2 r X 1 i 9 I
4 2.27
19 - - F o
£ ® 1 s il
£ (57.53 ..
Z T e38
R A A B y
» - + - -l
H 6.26
g 61 - 7r
= »$ 553 - L &8 -
E I
5 - 6
\ L 1 ] T
Group Group Group

Fig. 9 Changes in numbers of fecal microflora with administration
of enteral feedings.

Mean value and S.D. are shown in log(Numbers/g feces).
Group I was fed with Formula A for 4 weeks followed by
feeding with €D for the next 4 weeks.

N 3-2
Group I was fed in the reverse order. F

¥ > T HE AR EBEO0OEMNEBEI. To&dOMMABLUL
PpPFT LVEBIHIFAERAPDLCEFEAELTWVSD L
s 8 LT W3. REEATHEEAEO K DK
m8 B e ULTCTFF 22U oM., LEO
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Bifidobacterium @ 3 5 2 % £ B = =
E S LU R,
Table 10 Composition of microflora in the fetus
of Macaca fascicularis.

Adminst.group I i
Microflora (A - 8). (8 - 4&)
Enterobacteriaceae 0.01 I 0.25 0.09i 0.02
StreptocoCcus¥ [©)) | 0.51 0.07| ©))
Staphylococcus (€)) i 0). 0 ‘ €D}
Bifidobacteriumk 28.26 | 6.01 0.71| 34.52
Eubacterium 20. OOI 21.77 2.24| 25.59
Bacteroidaceae 43.77 l 67.27 75.81i 34.52
Clostrdium-other 7.26 ‘ 0.47 5.241 0.13
Peptococcaceaex 0.70 8.72 15.84! 5.22

Total - 100.00(100.00 100.0011100.00
Values are expresseed in per centage.
Microflora having the frequency of occurrence more
than 25 ¥ are shown. :
% denotes significant difference from I and I.
(0) : negligibly small.
A and B denote Formula A and ED, respectively.
(13-7)
(3) EBRXBZOHE LWV fE i =
LR DLESTCEFHXLCBWVWT @G 81
WTHBEEULRRERBEAEEEL WS T
Pl s (N HRERAZEZBVESBEOR B N
» B N T F H X W R Z & U g B %
FlHECBE T BERLY B E S5 3 2 &
T . 17 b 5

St fit

g Moo
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@ F M B R HPMYWEHB VI RFEH R HNE E F .
BR K QO B I & O fF WRHETFTTOF BT H B
T ®» ¥H 30 T & B T &£ .

® gl & B W R = F W o & B2 E S 8
& H T 5 T & WK B H T & B & (Fig.10).

© B R BB DODZEIHEZ U S NDHENEHMNT S
5 T &

manometer AT
U compressor
?rﬁ%ii!ier L‘:féiiitfer regulator
pen [
recoder j
water bath(387) 2.9
Fig. 10 Diagram of the measurement for bursting pressure.
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D RBZEOHEDHD R DWVWT K z 0O F A
Nk HEBETH B, £ CEBE ~ 7 F
R 7 I /BB 0O ABWEN. BB LB
5 0ot FE T DBEEILCEDN H BDDHLE MEBE D
» 3 T &£ T &K o T X D BB AL ZE X E Z B
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