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R A 412 0 R TE AL RN PE 2 1 B 5 5 BRI
M O BR R B BF 5

GRRFEFHE 2 FPERE (BIE | BRHRRER)
B ki

(HBHIS84 6 H18H Z )

eI BT 2 BRI IC D WT, RRW, BERMICRE L. EBc B+
WSR2 L, HEDOPMIERS (triglyceride, LT TG LEE) OFH, -triolein SRER,
EEREOEE” 0= 277 4 — (thin layer chromatography, BITF TLC &B8) 2 & 2 340 &,
AR LM TG L IBEHRONEY TG DHEBIZDOTHRELR. B, MRS EREN C®
BLAMBHOMERRBERE TS £ L b, WEBREMRS L2 REEEOE L £ b i
BERABD Bz & B BERF L RIDUBAE I BUE T 8 % TG O ML RIGBEROE L SRS %M 7.

I HERICHER £ 8455 2 &, B2 AIREY I FTEE pancreatogenic steatorrhea MIKER R L, ME
TG I HEM BT EASUEMN T 212 L b5 THAML 72, ®-triolein 3ER Tk S RSB HE I 3813 Ty
6.4%EMETH LY, FRRICHEL: TGHM BRI I h 2 L b 0 HAEMERO &% & FRER
TG Okl b BIER &3 U fe. ERIC BRI &R 27T > 70 %, BENE N L RREATRIS2 ¥ 3 &
LS TG HERIGHED S, Lal, ZORGIRERIZ T K& D BERAIZ lipolysis D
BEELRET TCOE FWN SN TV AEMNRB S, ML) TG 2940 L Ui MEREEIZ L Tiko$
7 VvTFrORESEO TEITH D, Sg/kg DRBEHARKETL V7L T F> 5g/ADRSET
B TGIEER L, SRR (free fatty acid, UAF FFA & 88) b MERE TR L2,

{5, ESPRBESEERICLL, 3 triolein FREA T 53. 4% D EE B P M 27 L, EBRAICH LS
LHRISHEBINESE 23807, 2085 REEBNEERIRED Y 7L 7 F 05 BE5LTh, 28
20% LA EDHEE N S BEOHMEBLERL, BBRACAON LI B2 KNBELTE R0 o7, X,
N7 VT F B GEOER TR TG R U FFA O#B L2 ERELE TLC KL >THRET L L, HEF
| TGN RBYERL, v 7V 7 F2it->T TG DMRIIITONTORENTRI NS, Zhiz
U, FFA OB 3380 o e BIMER s 4 s, S22 L7 F 28512 £ 3 B -triolein HERHEN
EORBICWRADH 2K E LTI, TG MLBROBEL DL A0S hi: FFA X+ 2BE®R
BREDIE T AT 5 eatbiife, 20 & 5 2 MERINEEE IXHRA L £ bICRIWBEEALTETLO0
izl TBEL, £/, BHECBEEHOPMRCILBADDZ & & 0 EBES M2 ERE»RH
Ll HREEERMECIE, B0 X O KRB EENEE L 2 07,

Key words Total pancreatectomy, Fat digestion and absorption,
¥ . Triolein test, Fecal triglyceride, Thin layer
chromatography.

Experimental and Clinical Studies on the Disturbance of Fat Digestion and. Absorption
after Total Pancreatectomy. Takeo Nakagawa, Department of Surgery (II), School of
Medicine, Kanazawa University.
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BESTERIS ATRBEAA MW REEO REC L > TRE
HREBEELVESRITAD, LHERTIKIEVT
St Lhl, BEKARDIASOBEEI
T BEEOES L FMoOREESHLEL R, B
IS A HBBAT L U T RS T 23 R AR B 12 AT &
NOOHBZBRTH B,

BELIEMR I 51 2 MERIEEIC O W T, ik
EREMOBELREL LTRRIVEXOAELS
REINE OHMASNRE SN TV B9, Kz, &
bEEREEEET2REHOMLRICDOVLTE, B
Y re— B RANC & 5 HILEE D A 72 & T EMERERSTE
ftooigin, WIS T 5 BT O RUZ EiEL 2 E
COWVTRETEEZ A H WD), Be, FREFE S
OEETIT-»> TV 2 ILKREERHFTER CREERHEHAR
INEE D HEBERECS BV AERMLA S, #
LB IND DI T O X S LRREO RS L
Th35,

25T, BHOMEERRCEL CEBRehI R
By E 9 & & T EBERS (triglyceride, BT TG L #)
ORI LG & 72 2 48, EBHRELFEHRD TGO
MLEBREEICL 522 O REFH TC ER, #
Brua< 737 4 — (thinlayer chromatography,
LA TLC & 88) o & 2 EEEE O 5T, *ltriolein
RE, BEN TG HEARCRH I ERAIRS DR
7 ¥ eI ERE, BRI EMAER, B
B BHR BB OTRET 3,

HEE & UHE

1. ERWH & UERRES

EEREMIZAE 10 kefTROEBRA TRV X,
BEERG & U Cix FBFIS04E o & BBFIS3E D 4 F R
SRAFE 2 5B CHEIT & L LR 6 ERID S 5,
WM e»ALLEFEL 4ERERNREL 2.

1. EREFAOER

EAHTHT 24 B R, B+ EBRTFRERA
PERR L7z, MM AIEA v R Y 2 ERAETIEMY »
FLROBEE T L, EE»BOBLTRS L2
2 TCTOHABMBINS R Y HENEBEREER
1000~1500ml/H # v ¥ 2 5 — 4 > A Y »10~15u/
Bribiebzl, BOERNEELLOS,
1000~1500 Cal /B DR EHAYE & kL L@
BrrvwesvrrrFre~3g/BEERSL, XA
oL Y T4 VAU Y L u/kee R FEHLTERE
ST HE 1 2B LB L EERRELTOR
Bz L7z, %7 control R & L CRATHIMELER
PEERALL.

sEafr LT, #KER250g (100g, BEAH2.1g,

M

EE 0.2g, $H 32.5g) & &%t 100 ml (100 midh,
EHHE 3.5g, BEE0.9g FEA.58) 5 5% 2 EASH
o, EIEAEICA Y — 72 ml/kg BEMU-AHE
BLURAAY vy LERSAR 100g9, EQE
27.8 g, IEE 6.0 g, S 52.0 g) & RHGFAYIE (100
g, ERE20.2g, FEE 14.0g, EE L4600k
SIEAWRERE (BIFS g/ke/BEH) 2HVEER
EITo7.
. REFA S L UHE
1. EEREOME - &8 - 247

EAOEFEIIAREMASE 1000mlE L+HERL
T2O—E %54 L, Folch #kic¥U TIREMHE
EFER U, ZORREMIHE & hEREDS (triglyce
ride, AT TG W) i3 7V ¥ U »ERME, HEREIEHE

(free fatty acid, BAF FFA &) EHHREICLDE
UK, X, BEOSHIZEE o~ 7T 74—

(thin layer chromatography, AF TLC &B&) T
o7, ENb, BEEmH K% Merk #:8 Kieselgel 60
F254 20X20ecm7Vv— b FLAEMT —7 L
I—F0 EEEE =701 20 1 4 (V/V) OREEER CTREHA
LCRER, €Y 7F BT e BREEREE LS
T 80°CTHMEFM L 7z, IBEEERIE I Sigma
HBPUFLALY, 1-3RVLI-2VF vy, B/
FrvA v, Fv4 vEBERWEFRLFN TG, diglyceride

(BLLF DG £ #8), monoglyceride (BI'F MG L),
FFA OX&®oE & L7,

2 . #.triolein B{ExR202728

EEAIIZEBAE & L T ®-triolein 100 £Cik ¥
BEEIMEEE A4 Y — 7 2 ml/kg 22 81
TE L. X, RERa0s O/, #AB+ 3 A mEEk
B UMLKERES b dik U 7o, BRIRGITIE ' 1-triolein
100xCi & bizA ) —7H20m%EAHL, HE4H
BIERERTE E LR WA L Ly, BRI 3R
Bl B o REREMRERE R RIE L, & RER
BrELAR (7 LT F Y 20~40g/H) O
a5 LS E 2 WA # -triolein 38R £
L 72930,

SHER T 72 KRR 0 3EME OO BT BE RS 1 % Well Al scin-
tillation counter THl%E L '*'I-triolein & rhr il
ROz, X, RERRIBCERL ZEEO—#» o~
BE i lREmE R s ER L, TG, FFA OERB LU
TLC oafle L.

3. NBREOS L TG ABEROME

AL A 4 T8 L LR 3T ) — 72 ml/
kg L BRRRTEIMEASRS R £ AR L, 90 AR RRT
TR, RIS (ZE19) »TEANE () oRE
% B2 IR LR O BIZ © pH JIE 21T 0 7z, KL
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TH RBIE R I ENAE 2ml DD 8§ KDRERE T
i#,0.1M Y >~ EREHHE pH7.0 2ml £ A % 37°C
ERMIZ T 0~480 7 % CRE LHERE #ETE 2
7. FICHEEE T 70°C10 AE O I TRIE 81L&
W, SEREDSIEEMHBBEEERLL. ZoEME
b Lz TLCIC THRE D 5 217 » TERIGHRHIC B8
i35 TG, FFA O#RE#®REL, TG QA EREICD
W TRRET L 723032,

4. 82 v T FrRESROBRE
AR 2 BHICEE 5 g/kg/ HORBER 21TV,
Ry v7FUoERS, 2 g/H, 5g/B, 10g/B%
EECBTARFETIEEOELE TGERB L U
TLCIZ & » THRER L 7z, (HEEFOEZ, FRE:H
Vi)

B ##

1. B4R LREES

1. BERGAGT L 3E068 TG HEtt st

EIE R TIHEMRBRR SO EED TG Hit R
R 0.64g/BHTHY, B2 g/kg/HB L U5 g/
kg/ BEFRB TR ZFEH0.14g/H, 0.28¢/A&D
BTHYEHERNLEZHEML T TGHEOEMN
Belsdohahot:, Jhickbl, BEMATRE
feRF i@ 5RET L 0.98 g/H LIEMtER %2R L, 2 g/
kg/H, 5 g/kg/B TIEH/LFH4.36g/H, 26.33g/
HErRshigaiamngins 2 LesanEES TG HE
I TR 72 (p<0.01) (K1),

2 . B-triolein FAE%

1) B-triolein E{E hHEt R

HEAAHREORE L L BRR G, BUEX, Ke
WA Lb2EHETEEESICH SN, ¥ trio-
lein EEFHEMRITBMB A TFH2.5%TH 272D
WL, BEERER TR 36.4% L BE RSN EEIER
DOHEBRINEE 2R L, —F, ZOEE¥CARE
B 60%ETHRIETINENT WS I EE2RTEBET
bot: (K2).

2) TLC iz & 2 #fE I5HED 547

3 .triolein SREART#% 6 M O EE 2 & TLC
WwCHRE S ET o1, EABR TR T
T4 TLC L, TG, DG, MG, FFA %z ¥ Q5 E Ik
shihofn, ZTRHUBESTEA TR, REBRMTOK
ARSI BWT Y, TG, DG, FFA % ¥ O 53HE
st s ni BiclElFAE® 2 BHE £ Tid TG, FFA
SEOHHB B F W TH 7 (BER1).

3) M TG Hhit g

QLB R T #'-triolein REBRIC L > T & {KTG
it BORMB & s o Tk, BEREATIE, &KX
3FEE B 5 iz TG HHEEABEML, X, FHTY
AR®%1EHHE4.36g/H, 2HB5.73g/H, 3BE
1.28g/B & 2 HE 2 CRKFTENICERC TG Hhit
AL 72 (p<0.01) (E3).

4) 3-triolein HE & BE TG HEMEO L

SRR ITED H-triolein EEHEM R 1L &4,
27.9%, 52.2%, 37.7%THH, X, AEBFIZER
ENLEFETCHMELVEEL 22 TG HMRZ
£2, 50.2%, 63.9%, 46.3% T, HEEIREAHEME

0.64+ 0.56
N=2+s6
0.98% 0.39

26.33%21.78
n= 8

A : lipid free diet

B : daily intake of 2g/kg of lipid

C I daily intake of S5g/kg of lipid

6 10 20 30 40 50
triglyceride (g/day)

* control dogs

%
/% . totally depancreatized dogs

Fig. 1. Fecal triglyceride levels before and after administration of lipid in control and totally
depancreatized dogs. These dogs were daily given lipid free diet or 2 g/kg and 5 g/kg of lipid
without pancreatin and injected 1 u/kg of lente insulin.

sk % : p<0.01; % : p<0.05.
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Control dogs

L2

M:SD 2.5:2.2 %
n==s8

Totally depancreatized dogs l

M.:SD 36.4:9.5 %
n=-=5

L2

10 20 30 40 50
Fecal excretion rate of ''I - triolein (%)

Fig.2. Fecal excretion rates of *I-triolein for 3 days after administration of lipid free diet, 2
ml/kg of olive oil and 100 xCi of '3'I-triolein in control and totally depancreatized dogs.

* % ; p<0,01.
Control dogs Totally depancreatized dogs
No.1 No.2 No.12 No.ia No.14

Before : E‘ % %
olive oil
1 2ml/kg /////////IZ
After 2 %/////////////I//I////l/ll///
J 4

1 2 1 2 123456 12345678910 1234586
Fecal triglyceride (g/day)

Fecal triglyceride ( g/day)
1 2 3 4 5 6 7 8 9

tcontrol dogs (n-2)
Before U i
. V4. totally depancreatized dogs (n=3)

l— ; : 2mi
Olive Oil Ag

After 1

&®

1]

2(//////////////////////////////////} :
R m

Fig.3. Fecal triglyceride levels before and after administration of lipid free diet, 2 ml/kg of
olive oil and 100 «Ci of '*'I~triolein in 2 control and 3 totally depancreatized dogs. The above
graphs of this figure show daily fecal triglyceride levels on ®*'I-triolein test in each dog and

their values (mean + S.D.) are indicated below.
* ——% % : p<0.01.
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Photo.1. TLC patterns of fecal lipids before and
after administration of 2 ml/kg of olive oil and
100 1Ci of *!I-triolein in a totally depancreatized
dog.

1, 2, 3: days before the administration.

I, 11, Il : days after the administration.

Arrow (1) shows administration of 2 ml/kg of
olive oil and 100 xCi of *!I-triolein.

TG, triglyceride ; DG, diglyceride ; MG, mono-
glyceride ; FFA, free fatty acid ; CH, cholesterol ;
TLC, thin layer chromatography.

TH2 -triolein % 10~20%b L Eb->Tw7z,
B3 HERERHAZES LT 30 THEE
TGREZINTHST, ZOMOERE TG HtEIzE
BEIREMYE TG 2R LTV 3, Bz, ®-triolein HE
DEMEENAME TCHME L L T2 TGHME 0
ZroRBP I HHONEME TGHEL2E 1 10FR
T EET S %%, 5.45, 5,34, 4.68g/ 3 HiS
ERDEEMRTCIEBHAR X>THRE TG D
& o TAEME TG HEM B & gL Tz, &
T EE & N E 3 -triolein EEHME £ T
TCHME L L bDTHY, TLCTHDSNT:
FFA Ot 2R L T2 2 e hd, BT IO
fEL D HLAEY TG DR 3 LEZ 5 (B
1).

3. NBAB L 2 0REBEN TG HEERE

AT A £F 90 SR, MIERRT £ T8
EL T3 IEE, BEL LABRERT X - THEER
ni, BRULLELBEROEBNApH R
6.75~7.11, BIBBAE pH ik 7.25~7.80 CTHRIZTE
LR EELOIHL, BElRTIEERANS
pH 13 5.20~6.23 L BMEL 2R L, WRLBRERT

Table 1. The amounts of fecal endogenous triglyceride before and after administ-
ration of 2ml/kg of olive oil and 100 4Ci of ® I-triolein in 3 totally depancreatized

dogs.
Fecal triglyceride for 3 days Fecal excretion rate *2
Dog No. (g/3 days) (%) of Fecal
bgdy before after ! egdogenqus
(We}ght’ =i Ltriolein  triglyceride  triglyceride
kg administration of 2ml/kg of olive (g/3 days)
oil and 100 xCi of ®tI-triolein
(a) (b) (c) (d) (e)
12
(8.5) 2.04 9.72 27.9 50.2 5.45
13 3.35 14.27 52.2 63.9 5.34
(q . 5) <00 . D24 O J.
14 3.45 10.11 37.7 46.3 4.68
(8.0) 40 . i. SO .
Total 2.95+0.79 11.37£2.52  39.27+12.23 53.4749.24 5.16+0.42
IVIItSI) LdOTUL T P i i . uny L4l 3. 4. J. U,

Fecal triglyceride before the administration (a) means fundamental endogenous trigl-
yceride excreted in feces. Fecal endogenous triglyceride after the administration (e)
was calculated by the expression shown below.
*1: Fecal excretion rate (%) of TG (d) =
b—a
intake of olive ofl (2x0.9 *xbody weight (kg) * 100 (%)
* olive oil; Iml = 0.9g

%2: Fecal endogenous TG (e) =a + intake of olive oil X gigoi (g/3 days)
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bOWEMoT(E2), B, MNEN TG OHBRER
TOHMEAERE TLC THIT LICHER, BOLBRE
BAKCIRAVED TG, DG L £ 0D FFA EHTD
sh, FBICE->T TG AEIFERMETHEEAL, X,
RO T 3 12 LTzt »> T FFA £ Ei 2588 & 5 i
Ltz Z &5 TG HERIEHER CTOh T2
ZrnFERE N, —F, BETE TG, FFA SR
ST HBETABETHVFBICL S TCHERE
BirArBED o arot: (BE2)., ZhiZHL,

I

FEEEAOEBR CEBARERIZ & b TG E
FEHETFFADEIR I I TEDBRET ELho
fz. THEEET S L 30~60 2455A%, FFA 2Fiz
B & H i BN LB K IBIREE T b TG O L RE AT
bNTWw3 Z LR LEN, TGAEDOHA S »
T, X, RIGLEWE EHWEL T\ 3 TG K&
THEI S IORBREBDTHIERbDEEL,
nl: (EE3).
4. Rz v7F S L s EEREORL

Table 2. pH and quality of intestinal contents 90 minutes after administration of 2
ml/kg of olive oil in control and totally depancreatized dogs.

Jejunum Ileum
Dog

pH Intestinal content pH Intestinal content

7.11 Liquid 7.50 Liquid

6.80 Liquid 7.30 Liquid

Control

6.75 Liquid 7.25 Liquid

6.98 Liquid 7.80 Liquid

6.23 Muddy 7.05 Solid

Totally 6.00 Solid 7.39 Solid

depancreatized 5.20 Muddy 8.00 Solid

- Solid - Solid

Jejunum Heum

T 6

30 60 120 240 360 480 O 15 30 60 120 240 360 480
Incubation time (minl)
Photo. 2. TLC patterns of lipids of intestinal contents in a control dog. Samples were obtained from
jejunum and ileum 90 minutes after administration of 2 ml/kg of olive oil. Abbreviations are the

same as in Photo. 1.

0 15
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Jejunum

TE

-
Y Jasd
MRS >

o 15 30 60
Incubation time (min.)

120 240 360 480

Ileum

0 15 30 60 120 240 360 480

Photo. 3. TLC patterns of lipids of intestinal contents in a totally depancreatized dog. Samples were
obtained by the same method as in Photo. 2. Abbreviations are the same as in Photo. 1.

Photo. 4. TLC patterns of fecal lipids before and
after administration of pancreatin in a totally
depancreatized dog. Samples were obtained after
daily administration of 5g/kg of lipids with or
without pancreatin.

P. (~), without pancreatin; P. 2g, with 2g of
pancreatin ; P. 5 g, with 5 g of pancreatin; P. 10 g,
with 10 g of pancreatin.

Other abbreviations are the same as in Photo. 1.

1) TLC & & 2 HBEEE D

BEEER 2T S 2V T FVERSRIICE TG,
DG, FFA & AHE OB NEHETH 7208, /8>
JvT7 ¥ 2 g/B%E T TG ZEEER L FFA 4
B IMERER L., 5 ¢/ ARESTIREHS
TG ZEOFL»T &, FEFC FFA SE L 50

WA LT, UL Liess 10g/HEw 3 RED/ Y
IVTFoRER{ToTY 5 g/AREOHBE L I1TF
B0 TG, DG, FFA Qi 2@/ (EE4). B
o TLC £ TG & FFADEIZD2WTEHEARY b
JrrFrvy bui—y—TEEREMICERL, ¥
JVTFUEREROR TG, FFA A% 100% & L
TRy 7 VT F o580 TG, FFAO#REZRL
fo S 7 VT I VERSEICHA 2 g/ HRE TR,
TG 0% E D EHEZ AP 2R LI FFAR
30~50% DEEME R L. Bz, TG 5 g/H, 10g/
ARETHIELALES o7, —H, FFA XS g/
Hi%5 Tz 10~20%DEA %R, X, 10g/B#
L5TH 20~30%0BP I EEofelems vy
VT F VRS ORRERANES N o (B4).

2) ¥EME TG HHtE o H#E

Ny v 7 FrERSHOEE TGHIEIZIES
DEMNKELLKERFES LEbLIPMERT LD
Bl h ) 26.33g/HEBOTRKETH 72, /1
sv7F»2g/R, 5 g/B,10g/BRETIEEL T
3.97g/H,2.12g/H, 1.75g/HTHH TLC TEDH 5
NIZ e N 7L 7 F o BE5CL->TTGHEIME
BEHIZHA L7z (p<0.01)), LoLkdss, 232
L7F 5 g/H, Weg/ARS T b sTH—E
#HO TGHHEMNRED s Z L id, BHEFENSL
ERBONR VT F BB LoDTH TGO
ftiEERmLIcRESRZRHEERL (K5).
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No.a2

150

100

50

0 .

R | P 2g| P 59| R10g

No.a3
G
OFFA
200
%

n=

N-4

150

Nz4

100_1

50

R | R 2g R10g

P5g

Fig.4. Changes of fecal triglyceride and free fatty acid levels before and after administration
of pancreatin in 2 totally depancreatized dogs. These dogs were daily given 5 g/kg of lipid and
1 u/kg of lente insulin with or without pancreatin . Fecal lipids were analyzed by using thin
layer chromatography. The amounts of TG and FFA on TLC were measured by densitometer.
The amounts of TG and FFA with pancreatin were presented as a percentage of amounts of
TG and FFA without pancreatin. TG, triglyceride ; FFA, free fatty acid; P., pancreatin; P.
(—), without pancreatin ; P. 2 g, with 2 g of pancreatin ; P. 5 g, with 5 g of pancreatin; P. 10 g,

with 10 g of pancreatin.

II. ERERRBESIHES BRI HLRINpES
1. ®i-triolein FEEHRHER
RNy 7V T F RSO Y -triolein HER 13 4 fE
Bliz 12 EIREIT U 7228, BEHEMEIFE53.4% 8
BE BERSHALTR N E 258 0 72 (B6). RS
£/ #-triolein READHERB 2 BB L 2 2 1EH T
i3, WHREHIIE65~T4BTH o7 b D, i3
~ 4 EDOREIBT 35~54% L D LR R RER 2R
wohl: b OOBE O MRS BEIE L
Tz (E7).

2. EEAIREI & 3 B-triolein EEHEMED
polild

3]-triolein #ABR & LI ER AN I-triolein E Bk D
B R LB T 5 &, WLEIER S0 0P - triolein 2
EHRER I F 60.40% ThHoF b DM/ 7 L7
F > 20~40 g/ ARG I3 T 59 39.49% L B & v 72
ETE28ED (p<0.01), LrL, KEOMIERI £
HLTH R BEERIEHHEERINEELSEE L T

(E48).
3. HbERE I kA HREREOEL
1) TLC & & 2 5MA

Ry 7V TFFoERE, 20g/RB & U040/ HES
B3 -triolein REERS D EEIEHE = TLC 12 THH
L7z, RNy 7 v7F ERSRCE TG, DG, FFA
SEAHEE N, BC TG 0EER 2 L IdEEDHEIE
BEOELELRLE. 20g/HESHICETCELT
DG 43 O & FFA SE OB RD o7
VP F RS AEEEORBEIH N TH
7. LivL%AAS, 40g/H & KEDORETH TG, DG
BETEL TH D, X, FFA SEOZEEZENNRD 5
Moo b k0 MBERAR S &5 TG HEER
BORK L & b2, FESINL FFA ORI b FE531T
bhTE 5T, BELRIEEQFEHRE S I (G
H5).

2) ¥ TG & FFA 0%t
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70

3] [~}
(=} (=]

(g / day )
IS
=

ﬁz
)

) e

triglyceride

20

Fecal

10

: 3
L {
< Jx

Ty T
P(-) |P 2g | P sg | P1og
M.fs‘D. 26.33:21.78 | 3,97+ 2.39|2.12%0.46 1.75 £ 1.09
g/day
n-s n-s n<a n-s

Fig.5. Changes of fecal triglyceride level before
and after administration of pancreatin in
totally depancreatized dogs. These dogs were
treated with the same diets as shown in Fig. 4.
Abbreviations are the same as in Fig. 4.
*——% % : p<0.01; & : p<0.05.

100

0 M:SD. 534 £16.9 %
n=12
80

70 —-T-

60

50

40

30

20

10

Fecal excret.on rate of 131l—trlolein

Total

Fig. 6. Fecal excretion rates of '*'I-triolein for 3
days after administration of 20 ml of olive oil
and 100 4Ci of ®'I-triolein without pancreatin in
4 cases of 6 total pancreatectomies performed
between 1975 and 1978.

pancreatectomy

g

[]?without pancreatin
90

/). with pancreatin
80
70
60

50

30
20

10

Fecal excretion rate of !I-triolein (%)
]

1 2 3 4 sy
Y ears after total pancreatectouy
Fig.7. Changes of fecal excretion rates of ']
~triolein for 5 years in one case, in which total
pancreatectomy was performed in 1975. This
patient was given the same diets as in Fig. 6.

~ 100
<]
b
~ 90
o
o
‘l-» 80
—
2 70 \
4
° g0 oe \
~ 50
=
S a0 \i"‘ oe
o
8
o 30
#
3]
— 20
@
3}
= 10
Without With
pancreatin pancreatin
M:5D|60.40:17.87 |39.49:13.79
% n=7 =7

Fig.8. Changes of fecal excretion rates of '*'I
-triolein before and after administration of
pancreatin in clinical total pancreatectomies.
These patients were given the same diets as in
Fig. 6.

* % : p<0.01.
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T6

-
ST
oo

P P.209 P.409
Photo.5. TLC patterns of fecal lipids before and
after administration of pancreatin in a clinical
total pancreatectomy. Samples were obtained
after administration of 20 ml of olive oil and 100
#Ci of ™-triolein with or without massive
administration of pancreatin.
P. (—), without pancreatin ; P. 20 g, with 20 g of
pancreatin ; P. 40 g, with 40 g of pancreatin.
Other abbreviations are the same as in Photo. 1.
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Fig.9. Changes of fecal triglyceride levels before
and after administration of pancreatin in 3
clinical total pancreatectomies. Samples were
obtained after administration of 20 m! of olive oil
and 100 xCi of ''I-triolein with or without
pancreatin.
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Fig.10. Changes of fecal free fatty acid levels
before and after administration of pancreatin in 3
clinical total pancreatectomies. Samples were
obtained by the same method as in Fig. 9.

ST SEFIOREME TG PR, S v7Fy
RS OBEFY5.46g/HT, Sy VvTFURE
BERICIETE1.87g/H LS b 2R LK
2, B TG Ot 258w 72 (M 9), —7F, #{E FFA
eI, Sv 2 LT F RS ko TEREAREE
HohholBN2~3g/He vy 2 v7F &5
O TG HHEE Y Exb o7 (10),

£ %=

[l O HECRINES: 2 DEFEOMER & Kl
JERGfE (pancreatogenic steatorrhea) & L THISN
3 & DI OERINEE 2 ke ¥ 2 BERAD
EHETH R, 0L gL O L LI
{2 2> T Lambrose??V At 1908 £, BB 12 FElO
W5 2 RFO FET LM £, NEME
FAEEt O HINE RS U7z, X, BafEgicidsc ) -
X ¥ OB ELERO RES T TR, B0
MR CES T 22 REFAOBELELLN
5.

SRS O MBI O BRI S, EETRAEOR
B BT %17 - T b FEES IR R AR s &




2 R O IR LB EE BT 2 975 551

WEEL D, fEE  HMEBNE R SN Tv35%, L
pLEDS, ZOFETRIEHEERINESD2FR
A IZE L T 2, BEEREO XS cEEsEF
OB EST ABIREETH 2307, ZODKEE
FEBREE L RINEE Iz DT, MRBRES D
MESEI N TV,

23T, BREHOHEERINEE T3 ERICRR, H
RN ENEE»SEE LT TG HMBE L2, &
T EBRAICERIBO A & 5 HEBRINESE 2 BE
TG &8, “l-triolein B & EERED TLC WL 3
A, B, DERROEBENEEIC X 2 &R
OAHEETERS, MEERARSIC L 2 REREOEEL
s, TG HEEBIGERRIC DWW THRETL T2,

23 DFEIT L 72 EERRYEE SR T i3 liies = YUk L
ruiz, KYOEAT 2 HEERERIEE RN
TED, FECEEREIREE I BE L 7 M RIUBRE D
FAERBETAOICHEL TWa, BEHXTIRaNE
BEAEINT B iV IERE TG 3B > 2 asEmL, X,
SR g B O HEE 131 T-triolein SR T 36.4% &
BETHD, Fi, BHARIC L - THEML - 3EEE
B3 TLC L, ELLTTGHETHZ Z L HFERS
. BB &, B -triolein HEC B 2 AE
HTCHEREET 2 &, F95 g/3 B & EAERS
BEREROEBINEE TG 2 L b2 2RL,
B EH I L ->THREE TGO A% o FREME TG
OHEM L HEINT 2 HEH S L o 7, EEFORE
TG, B, BEL 2BE EECBNMERR
o9 EEIEICIIED TYETH D 2 0EBEN
BHERIROEHRESNLY, BeBEgoZ L {#Hs
RN R TR A I R C O AR R R
DEFEE»MiFThoERSERTVEEZON
f:ﬁ>22)23).

—77, ¥-triolein BREADKE L 0, BREBRET D
A1) — 79 2 ml/kg OIEMHERT T12 % D 60%RIEH
BN S fL7e 2 k&R L Tl EEIE TG OKERS
3 EENIS I B T ) o — ¥ DR TR & LK
Hicid MG & FFA OB THRITEE & @ 3 £ VRSB
&z~ i) 3 — ¥ RAIDEED TG AR
FeL T, BB Y —¥ic L 5{EM lipolysis,
BriEwr o EE, NMRRIGEDOZE L 0 ER S
NaMRGERZOBBIZO LTI BESNTVE
W, 22T, BB ERTRO/MENE £ EREL, 48053 % T
FEL TG HEER% TLCIC L > TRET 2 &,
REACIREBTL TGREERERI VRS FEBC L
THEREHEERIG 2R U, ZAUEE 2 S Rk &
N3 AR TG » EE/NE THD MW HBRIN S LT
WEREERL T, ZHICH L ESER T, 25,

EBNAL I TG AENARICHE S h, E%E
iz & T FFA SEIZEE OIMER 2R L TG #H1L
RiGibThasnoffbhTwaEERLL, LHL,
FRELEVEIBREFELTVLS TGHRETHL L
5 TCHLERETIBRFREBD IRV D L
HEINT.

IOk ST S—ERAEFICE, B NMEY -
ERERNMAE R Ik 3 TG MEoRIEREE LTS
TRz, AR ANk TG OKER I lipolysis D
B2ETrrz0zzRNIATWIENHEES LT,
lipolysis 9" TG 0 RIS ha2BF & LT,
pinocitosis 12 & 2 RINAFERH & T 2 EEHK
BEDTORWEEZSRTWE®, UL UERER
DE3TCOWENELLEEES TS LI RHE
HREREE TR ISR AT &R WIEE, 0 & D 2EF
= 2 RINSRIER S 2 nbh e, sk
WEMHERE TG £ LTt s 2B RRE L,

WnT, BEEHERS g/kg L XEEHARRICE
F28v 7 vTF U BREOMRERE TS L, N7
V7 Fr5 g/BRETCHEETCREFHCED L,
FFA A 2R UE L » 2 ERBTmY sz, L
»L, ¥, TG, FFA OFRiE% &, 10 g/ARERT
b5 g/ BRERLIZIZABREOHR L »RE T, B
EHELZVERBOY 7 V7 F U ERESLTY
TG HEESE R ERES R LENHEAL 7.

ek, BB O RIS T 5 RFNH B ED
R o~ PEEFRR A Lk LIABEEIC L
3 ZIRE/NBRINEE 0% Y OBFEEVRBE S LT
3. Lol, EE0RETCIREDHLERFRS
X oT TG ¥R ESE i ZH g s h, NEMAE
BEOHEMEZET 2 & £ DWERIT BRAHRIC bR
28,5, BEREOADRETHERBOEESRY
ThE, HRBESH TS XD 2RIEE~OR
WD THOROESHER SN,

DAL EERFER b 5 BEEFE A 1517 2 BERSE LRI
BEix TG OMLEESEEHT, BENTIRAHEY
lipolysis i3 1 &£ A EfTb ¥ —H1d TG D F & BRI
shah, ZOREERIEFCEIRANS 501
#ETCOBEMERT LA 082 Z L VHEAL 72,
X, 2D E>% TGCHEBERE V7V TF DR
BRENBOTENTHD, REEHARFRTLH
9% EE & CRINS h B FE xR,

M PREE £ M ER L R L CER T 2B O
B, IRECBERBOBRM, Vv NH@EEcLs Yy
28BS HRMHE R OR 2 SRR s BT SINb 5720
BERA M LIRIVEESE & v o £ SRR 2 BHHES
ND, EEORRTY B-triolein FERD R X, FH



552 T

53.4% LS T EBRROME Y L b2 BELRHE
EREHOH 2B, ZOROEEKER TLCT
TCHEETDHY, ERRTRD SN LRABEEE L
TG LEEZEOTFEED D hosbirl:,

KRB ER®RO 20 & 5 RIEF O MLRIEE L <
YIVTFrREERE LLEREOMCERE RS
THRWC L - THERICHE s W BRI ME
ERBRVEDBMEND D, ULinlL, BEEOBRRT
R CBEREBREC L > T2l SRR E A5
h s b OO, *-triolein BEATIX, ¥, T 39.5%D
FEES SBEORMLRINEEREREL TS,
EBRATHONL L) 2EWALHBRTRDSNT, B
WHBROMBA 2R 7o, HEBERFIRSROIEERS
BOAH TR, TG B L VDG HEOER - FFA &
EORMMBE 1T, ¥BETCB LU FFADERT
b, TG 383 & 2z 3 3 08 FFA OB T s h
Zholz, LEORE» S, MLERMOKREZ TG
OBREAIEEREL TCHETCORD 2> 20ty
2, —EED FFARECEFEP s TwsE
&0, ANz FFA ORI+ Tk  MbiEsE
D25 TRINEEDEESHEE R NIz,

M EBERFIREDMBIC BT 2 EROBE r BED
BUEOAR RER T BT 3 ) VS figE s L L
L AREEMNTOBESER s AT RS R0,
Fortner i3*¥regional pancreatectomy &z #5172
BEARNBECET 2RI TBY, X, TS
R B V) 3 BB RINAE 2 85 AR L 72 5059
BETHHS pRBERINEEOEET 2 BLEH S
NTw3, Bz, LY > SishERIc8I 2B ~
2SHGENT O WRINEEIT 5 K IT T B85 ERICRE
LB DIRE L8 & » R IBHERIIUSED(ET %18
WLTWS,

EEPRBORNRE L BELFEARTRTIDLS
REARFWREATHY, ZhoMiBicFEdT 2 E LRI
BEFICB W TIRRL TRXIBIC X 2 EESE 2 Tk
<, FMcBEL- s X 2 2RF, BFZEEY >89
B CRE T 2 BERNEE MR ERTE R
WhHDLEEI N

—%, BEREFEHNCB T 39 -triolein RER QR B
W TIZ 3~ 4 FREAT 5 Lok D OREMERIZH
HENBHOD, |, ¥ 40%UEOEERENBEL
TBD, ¥ROZ L THLH5EEHB TIERBRC
BOTHEHHLBRNEEZ+ocRfEsnzw e
LSRR E N, EEOBEN TG MLRIGDERT
bR LD, BUXN—ED/ERE2RETS LS
DR, BelRETREBEDThRwI s, &
BRFIC BT 2 20 &5 LIEIEERIEECHRZ S S

Il

AL LT, WIEEEOMRE L D &L 2 BERis
FEOWBRAI bDOBFBLLEFESNT:,
LLEDKER & 0 ILEEY >/ SHIERE 2 4% 5 Ak
TR i & 2 TREE O RFEIRRRIRIC & - TS TIE
ENRBENLOLED, KEOMLEES S B5L
THEBHEERNEEOWECIRANH 2 EE 1,
i,

o, s

BEEIRERIC BT B BRSNS IR IV 212 D v T HER
B, BREICHREL, & LT TG OMLRIGER )
DLTHRE EINZ R, UTOomEEL,

1) BeWATERHEWEEBINT 2 & #Eh
TG HE 813 88mL 7-.

2) ¥l-triolein RBR CRBEXB W LoT Ty
36.4% L BE L NEEEB O RTH, o
OHEFEREDOHEMI TLCTEE LT TCHETH S
EORER s N,

3) ®I-triolein BBz & 2 SFE PSS BEM 2 &
HEE TG PR RO 5, BB TCIRNEYE TG
HEtE B REANL 72,

4) B AEHRO/NBRNE2BBEN 3STCTIEEL
T TLC T TG RV FFA O 2 RENICEE
T2, BEATIE TC MR 2MRIE T 2 /ERIR
B TAR WENERS T,

5) 2RO TG MRS L TR, 7V
TFrOREBMBEOTHENTSHY, 5 g/kg DKERE
BFARICLTH > 7 v 7+ 5 g/ROBETH]
BTG ERTHEAI L, FFA LB ERERLE,

6) ERREESFERER T3 -triolein ZEE MR 3
T3 A% L EBRIDIBEETH - 7.

T)EFERBEOTE, TLCIT L 245» SEEHT
b TG OB S FEETH 228, ERFIC FFA okl
R s,

8) BRI T REDOHLERARS£2ToTy™
I-triolein ZEGEHEM 313, 45 39.5% & %KL S
FEEOIIFHEEBRINEE 2 8 L EYWHRORRLRL
7z,

9) HBERAKSHOEFERED TLC 245
SYHF L ¥ TG R U FFA OFE# T, FFA 3H LA
BIMER 2R T2 5, BEAITEEEEE L &b
e TORIES OEENTE S 1L,

10) ERERGITIXMTEREE & & & T ARRA L IRINEE
I EMER 2 R 5 A%, B-triolein 3B Tld 40%
LOBERENBIEL, WEEHII b 2 XBETES
BBLEZ SN,

ES




2RO BRI EE BT 255 553

E:i} &

BEKADICES, HEY R LB - o EERE KRR
CEROBEERLE T, AR CEBL, KIAEEEE
BoroiEXRBELCESHLE L LT, e
THEREHIHEB IR RO ERBHRICBRHEH L &
ER

L BABOEEIIE 64 BB AR ESRE (B350 53
£, LR BV TRRLE.

X [

1) Fisher, N. F.: Attempts to maintain the life
of totally pancreatectomized dogs indefinitely by
insulin. Amer. J. Physiol., 67, 634-643 (1923).

2) Allan, F. N., Bowie, D. J., Macleod, J. J.
R. & Robinson, W. L.: :
creatized dogs kept alive with insulin. Brit. J.
Exp. Path., 5, 75-83 (1924).

3) FE—X: B2UVBROERK £ & B =3k
55, 795-807 (1954).

4) =M —: AU H =8k 55, 766 - 789
(1954).

5) KERH: BUR BF2+F0eL0. BAS
2, 55, 815-827 (1954).

6) FE—KXK: BE£UKRCOVWT. HESE 55,
9-22 (1966).

7) Collins, J. J., Craighead, J. E. & Brooks,
J. R.: Rationale for total pancreatectomy for

Behaviour of depan-

carcinoma of the pancreatic head. New. Eng. J.
Med., 274, 599-602 (1966).

8) Re Mine, W. H., Priestley, J. T., Judd, E.
S. & King, J. N.: Total pancreatectomy. Ann.
Surg., 172, 595-604 (1970).

9) Hicks, R. E. & Brooks, J. R.: Total pan-
createctomy for ductal carcinoma. Surg. Gynec.
Obstet., 133, 16-20 (1971).

10) ¥ 85 - BEEESL - BUBHLT - 85K ML BB
UBRZOBHR - CHENBEO TEEEICOV
T—. BEEHEE 7, 233-237 (1972).

11) Fortner, J. G. : Regional resection of
cancer of the pancreas : A new surhgical approach.
Surgery. 73, 307-320 (1973).

12) FAE—k-th#E B5- AEABKRE: HAICET 2
BREEEOBR. DR, 10, 82-87 (1975).

13) RHAMHE - BAFTE-BI &A%k B-50
= - iRk - WETEAR - A B BERBE: B
BOBENERIC DT — BELMEHOBEIGRE D 72 &
—. BAEEE, 79, 500-508 (1978).

14) Priestley, J. T., Comfort, M. W. & Rad-

cliffe, Jr. J.: Total pancreatectomy for hyperin-
sulinism due to an islet-cell adenoma. Ann. Surg.,
119, 211-221 (1944).

15) Dixon, C. F., Comfort, M. W., Lichtman.,
A. L. & Benson, R. E.: Total pancreatectomy
for carcinoma of the pancreas in a diabetic person.
Arch. Surg., 52, 619-639 (1946).

16) Fallis, L. S. & Szillagyi, D. E.: Observa-
tions on some metabolic changes after total pan-
creatoduodenectomy. Ann. Surg., 128, 639-667
(1948).

17) CREFDIE : RIRFNC BIES 2% 0 M LmIR
BESIICRA T, HALVER, 22, 500-508 (1953).

18) Jordan, Jr. P. H. & Grossman, M. I.:
Pancreaticoduodenectomy for chronic relapsing
pancreatitis. Arch. Surg., 74, 871-880 (1957).

19) ARFAEHE - BATER - RN B - SEEH - AW
Bk - #AR= -5k Al-FREsk-MA B-@
AER-GR1EE -A0FLE: BREONEL AR, 18,
39-73 ((1977).

20) Lombroso, U.: Kann das nicht in den Darm
sezernierende Pankreas auf die Nahrstoffresorp-
tion einwirken? Arch. f. exper. Path., 60, 99-114
(1908).

21) Lombroso, U.: Sull’assorbimento degli acidi
grassi e saponi. Arch. di. Fisinol., 5, 294-307
(1908).

22) EM —: BRI OME B, 2 495-507
(1954).

23) NBER: BelgoBElREhcow T B4
EiK, 25, 138-153 (1956).

24) BALH - E42KE - BIIEM - RBHEL - =I5
TR - IS - BiEX : MERINT RERNES 2
U 7EFI o fgEr. b L RIY, 1, 95-98 (1978).

25) SH BiRERX: BEOAWLTE. 1-34 H,
HAEE, R, 1977

26) IEMIEH - MEEMAR - B - BEEE - B4
WHEX - ENIBE - ik - BRE#H: 74V b—
T EABERNAE BEEIR 12, 1278-1289
(1963).

27) MEDEER-FFEE: PUA LA rBIUA LA
PRI & B WMLIRINGRER. RS, 3, 99-100 (1966).
28) HRITigk: - U A LA ECBRIGRER B &
U= v o o ERIRINGABR B3 2 ERPREVRET, HH
£:3%, 65, 363-381 (1968).

29) Masuda, M., Kuzuya, K., Hosoda, S.,
Nishimura., J., Fujita, K. & Nonomura, Y.:



554 s

Studies on the secondary malabsorption syndrome
with special reference to the therapeutic effects of
Festal. Z. Ernahrungswissenschaft. 2, 147-154
(1962).

30) HEERMEER: HBINAR BROT~T (A
#), 145-158 B, MLE, Wi, 1978.

31) Hofmann, A. F. & Borgstrém, B.: Phisico-
chemical state of lipids in intestinal content during
their digestion and absorption. Gastroenterology.
21, 43-50 (1962).

32) Hofmann, A. F. & Borgstrém, B.: The
intraluminal phase of fat digestion in man : The
lipid content of the micellar and oil phases of
intestinal content obtained during fat digestion and
absorption. J. clin. Invest., 43, 247-257 (1964).

33) van de Kamer, J. H., ten Bokkel Huinink,
H. & Weyers, H. A.: Rapid method for the
determination of fat in feces. J. Biol. Chem. 177,
347-355 (1949).

34) Reemtsma, K., Malm, J. R. & Barker, H.
G.: The comparative absorption of labeled fat
and fatty acid in the study of pancreatic disease.
Surgery. 42, 22-28 (1937).

35) Duffy, Jr. B. J., Washington, D. C. &
Turner, D. A.: The differential diagnosis of in-
testinal malabsorption with *'I-fat and fatty acid.
Ann. Intern. Med., 48, 1-7 (1958).

36) Chey, W. Y., Shay, H. & O’Leary, D. K.:
Absorption of fats and external pancreatic secre-
tion. Castroenterol., 45, 196-202 (1963).

37) Freud, M., Weinhouse, M. & JerzyGlass,
G. B.: pancreozymin-“Augmented” Triolein
test : A preliminary report. Amer. J. Digest.
Diseases., 10, 324-333 (1965).

38) BWBE- L H-EH B-REBEE— M
- bVFVrvArERWREEOHEEEE R
INEEZEDERE—FE S TG, NEFA SEOBETHEE &
D, EEDHH, 103, 576-578 (1977).

39) McClure, C. W., Huntsinger, M. E. &
Fernald, A. T.: The fatty acids of human duoden-
al bile, their quantitative separation, estimation
and the effect of foodstuffs on their secretion.
Amer. J. Physiol.,, 107, 1-12 (1934).

40) Leblond, C. P. & Stevens, C. E. : The
constant renewal of the intestinal epithelium in the
albino rat. Anat. Record., 100, 357-377 (1948).

41) Lewis, G. T. & Partin, H. C.: Fecal fat

i

on an essentially fat-free diet. J. Lab. & Clin.
Med., 44, 91-93 (1954).

42) Sammons, H. G., Vaughan, D, J. &
Frazer, A. C.: Synthesis of long-chain fats by
bacteria isolated from human feces. Nature. 177,
237 (1956).

43) Clark, B. & Hiibscher, G.: Biosynthesis of
glycerides in the mucosa of the small intestine,
Nature, 185, 35-37 (1960).

44) Senior, J. R.: Intestinal absorption of fats.
J. Lipid. Res., 5, 495-521 (1964).

45) EBFEEZ - IWTXH-RESETF - BIHFOMELR
e zoEE. NERIERIR, 24, 2895-2908 (1971).
646) Hofmann, A. F.: The chemistry of in-
traluminal digestion. Mayo Clin. Proc., 48, 617
-619 (1973).

47) EMER - BILES: BB O HEe RIERE.
Tokyo Tanabe Quarterly, 29, 27-37 (1979).

48) Palay, S. L. and Karlin, L. J.: An electron
microscopic study of the intestinal villus. The
pathway of fat absorption. J. Biophys. Biochem.
Cytol,, 5, 373-384 (1959).

49) ST BEERC BT 2 BRI »AT
5 ERRRI NCERIRBIIF . BINEEE, 52, 1344-1355
(1964).

50) Yoshizawa, Y., Mizumoto, R., Nakase,
A. & Honjo, I.: Histochemical studies on fat
absorption in the jejunal mucosa after total pan-
createctomy in dog. Am. J . Surg., 131, 689-696
(1976).

51) &HE—X-h#E 57 BREURREBOGRE. S8
9, 2, 146-150 (1971).

52) MAEHS - NEPIEE - ILUERIR - FER OBF - kAR
RX - -AFE—X: B BEOWEEH CMET 5%
HiH45E, 73, 143-151 (1976).

53) Fortner, J. G., Kim, D. K., Cubilla, A.,
Turnbull, A., Pahnke, L. D. & Shils, M. E.:
Regional pancreatectomy : en bloc pancreatic
portal vein and lymph node resection.  Ann
Surg., 186, 42-50 (1977).

54) BHOAE: PFD HEBRE DL & U 2 i bkl
BEEOER KA. BRSNS, 42, 737-752 (1981).
55) HIBZR ¢ LB - RIBFRG - BELAS - Pl
Fif - EAKE - BiRk . EBEEBIIRRET Y » 3
ERERICB T 5HE — I H LRI DL TO
KERRVRFZE. BMASEE 12, 67 (1979).




fEE etk O IR LRI 1 B 3 2 A5 555

Experimental and Clinical Studies on the Disturbance of Fat Digestion and Absorption after
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Abstract

The present study was carried out to investigate the influence of total pancreatectomy on
digestion and absorption of fat in dogs and clinical patients. Intestinal absorption and excretion
of triglyceride (TG) was examined by using thin layer chromatography of fecal fat, analysis of
TG in feces and the !3!I-triolein test. Digestion of TG was determined by incubating intestinal
content in vitro, and the effect of pancreatin was evaluated by analysing the changes of fecal fat

after the administration,
The feces in the totally depancreatized dog macroscopically demonstrated pancre-
atogenic steatorrhea when the dog was loaded with fat, and the fecal TG increased with the rise

in the amount of oral fat intake. In !3'I-

triolein test, excretion rate of exogenously given fat was
as high as 36.4%, and the level of TG exceeded this value because of increase in both exogenous
and endogenous TG excretion. Intestinal content incubated in vitro after the administration of
fat showed only a trace of the TG digestive reaction, suggesting that most of the fat had been
absorbed as TG without being subjected to lipolysis. This disturbance of TG digestion was
eliminated effectively by the administration of pancreatin (5g/day), which markedly reduced the
fecal TG and free fatty acid (FFA) even under massive fat loading (5g/kg).

The patients treated by total pancreatectomy showed an excretion rate of 53.4% in '3'I-
triolein test, which was markedly higher than that in the experimental animals. An excretion

rate of more than 20% in '3'I-

triolein test, which is considered to reflect a moderate to high
disturbance of fat digestion, still remained even with massive administration of pancreatin
contrary to the animal experiments. However, pancreatin caused a reduction in fecal TG associ-
ated with slight increase in fecal FFA excretion. This finding suggested that the limited im-
provement in the patients’ excretion rate by pancreatin administration was due to a disturbance
of FFA absorption rather than of TG digestion.

It was concluded from these results that long-term postoperative nutritional management is
necessary in the totally depancreatized patients because some degree of digestive and
absorptive disturbance might persist over a long period of time placing the patients in a state of
malnutrition due to the limited effect of pancreatin.



