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/NG RIS TR DOREREPE E R MY & perfluorochemical
(PFC) FL#% FH\ 72/ N PUREE R
RAFICBE T 5 EERHURFZE

SRAHEFIIFRER MM (B B RAID
MNEHOOF M
CPEC29E 15 HEM)

EUBEEERO-RETHL IV F oA F v —YROEND S, BEMERED NERED
PRI SR E DB & MRIL perfluorochemical (PRO) A & & MEPIRRILRS: D AR ILE A
U7z, A4 X %5 % 605> FIEM U RHM % @k L 7o 3% (BB, P B PFC ALK & ZEAEEC
WEW L 7B (HIM -+ PFC MR HEMmbicE#{b L7 PFC 28 24 Wik 2 BB HE L 723 (H
M +PFC(—) WAEWEE) CHHIMMRE O KA M P @ adenosine triphosphate (ATP), adenosine
diphosphate(ADP), adenosine monophosphate (AMP), e R*¥ > F>, 4 v+, REFHEL
7o E RS R, ROWINE OEE R T FEIMMER%K605 % Tic ATP WM TERm
LD EBECETLAOKRNLT, BI+PFC #RETCHZOETRIRETHVMBHIIEREZLR
Biz. 7 F = X7 vAF N (total adenine nucleotides, TAN) R 232 L ¥ —TREER  AKOE L%
RLk. eRFFVFr, Y5y, REBRELFTEEDEREThLOERICEF LML
T, HI+PFCERBETCREVIAS LR FBOBSOMBMICERE 2R . @B HMmE T
IR E ST RO BIE L AEMREEEED 0N LT, HM+PFC ER#ETEE(LERD
o fe. KABRINEG RMEE TREMAD— 7% & TET Lol T, B -+PFC #HHETIE
METD46BDETTHD , MM ERELHO . Bl +PFC #RECIERKORAIT L R
Tb ATP pMEE S Nz L ¢, BBM+PFC (~) WERMECEERBO MBI TIE ATP »M{RREE
nixmot, Ub&D, /NBOMM: BERIC LD, ATP 26 ADP, AMP, t R¥ ¥+ >, 4
FURRTRBICED RIESETT 2 Z L MERS L, EEBEC L > THESFREEY, BrcEE
EhBIEMNTREN, 7, BEL PFC AFC & 2/ NBABERREOFAE RSN,

Key words small intestine, reperfusion injury, xanthine

perfluorochemical, intraluminal perfusion

oxidase,

LI LS s s % & 2 8 LEHESIREAE
FEQ TR BFERIIVELPICHEI S TRV, %
REOE OB FEM e EEFM 2 s OMEO M
THEMHITENABENZ Y, &5 /NEBHED
BRRICA R s T 3.

MNEDOMATHESBHEOB IR S h 2E M & HE
WOBIIHEBEELRET L. ZOFERE LTESE

ADP, adenosine diphosphate; AMP,

adenosine monophosphate; ATP,

BENEBETHLEILY, Vo Frddy -+
OEHEXTH LT T ) =LA H b0 iEE#ER
EMETEA N —F X254 FF 4 ALY —L
(superoxide dismutase, SOD) 7 £ D& 512 & 2%
EMHEOE» S TTIKHELMIZEN TS, L L
MEBEOELARTCHLIFF L FLrAF L F—YROE
LB s hTui b

adenosine

triphosphate ; HPLC, high performance liquid chromatography ; NADPH oxidase, reduced
nicotinamide adenine dinucleotide phosphate oxidase ; PEG 4000, polyethylene glycol
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A& 10~13kg DFADEBOREEA X FAV, K
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ME, ER, TV LB EERETCHE
L, PS4 VEELD 30cm » 5 60cm DEIOER
g, IRRE TR T L. D ECEEEL
AT R TET B T AT O BEIR 2 FR I ME T
o T A, BRI E ST L. 602 EOBHEIDE,
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Fig. 1.

4000 ; PFC, perfluorochemical ; SH group, sulfhydryl

I, BRREOERS &

BRI I1E PFC 3L FC-43 emulsion (2 F
F, KRR Il EmA® LR TR CRRL
FbOb, HBV PFC(—) W e LT LR TR
% perfluorotributylamine Q& %RV 72 b D % A
Wi, TOERE 2 &, /AOREOMBET T
)y ZL, SPCOBKEIZELIE, a9 K7
® MBP-107 A M+ 7 (R LERITE, B %
BT S0ml/S0EET, MoEBREICHERS €
7. NS MEFT IS PRI AA 155 H & D BRI % Rk
T TRk (B1).

V. KB

BRIk RO &% 175 > BeEmE L L, EE
b B (k. PFC IL# % B4 2 g Pk N 5 5 ¥
% PAM+PFC e L, MEmMFEBRRLL T

Table 1. Composition of PFC emulsion

Perfluorotributylamine 20,0 w/iv%
Hydroxyethyl starch 3.00 w/v%
By B e copolymer 296 /¥ %
NaCl 0.600 w/v %
NaHCOs 0.210 w/v %
Glucose 0.180 w/v %
KCl1 0.034 W/v %
CaClz 0.028 w/v %
MgClz 0.020 w/v %‘

W
9

/

TAN, total adenine nucleotides ; TCA, trichloric acid

jejunum 30cm

Schematic diagram of intraluminal intestine perfusion system.

group ; SOD, superoxide dismutase ;



NP M AR OREIEREE . PFC LA X 2 /W BHRTF 3

PFC (—) # &A=\ A M ER T 25 % Hm +
PFC (—) WH#EFRFEE LT,

V. PFor XLt F FREEBFHE(OR

B

RELMnAT, PELONMEERT: 147, 154%, 304%, 6053iCHR4T
2B — 53 Hi & WEREL 72 HT 2 BT 9 GRS
B0 RNAECREA MY L %, EHHIZ/NEH
BERAIAR 77 ACTHREL, WEEHC L DERRE
BRELT. AT 4RI 7 A0 & HBIEHE L 0 BER
TETIHWUATH - . o3 BIEER R O LEBHEM
BEOBHEBTRISULLSEERKTH -T2,

BRI RS E R L, R L
7o, ZOREBNBHERMOEESHEL, WAL
5%t 7w ol (trichloric acid, TCA) (FIt, X
W) #01z, BEeI@eLE. In% 4°CT305HH#H
H U 7% 15600g 12 TS RIMALEL L 72 2 D B
0.5M D rY-n-A 27 FN7 3y (AR 2&TWAEIL
7z 1,12-v Y zaoo by 7aFtoxy s (F¥) 20z
TH#L, BU15600g 12T 5 SRS EREROL K, b
BAEEEKE 7 v~ b 75 7 4 — (high performance
liquid chromatography, HPLC) dalkhzfitL 72,

TCA #HEPO 7 F=> X 7V 4 F RO BHFIZIE
7, hIh, T472785=12%FL#h HLC-803D
(BEPEY — %, Bx0), Partisil 5 SAX (Whatman 4,
Maidstone, ZE[E), UV-8 modelll (Hi¥Y — %) 2% 2
RTEFICEDERLE. Fr— b DY —7 @R
I EnFhnEGERER lg 124 » % adenosine
triphosphate (ATP), adenosine diphosphate (ADP),
adenosine monophosphate (AMP) && % EE L 7.
ATP, ADP, AMP O8I #8877 =X 7 V4 FF
(total adenine nucleotides, TAN) & L, #ii@oD = %

NEF—REDIFETH 2 AL F—FER I

[ATP] +0.5 [ADP]
[ATP] + [ADP] + [AMP]

CEVEEL.

—7# TCA fiBEFRO e XRFH o F >, FH > F
v, REOMRZEEY F, A5 L, FaF75—12
Fh## LC6A (B, H#), Shim-pack CLC-ODS
(B5#), SPD-6AV (i) 2EM L. ALS"D A%
WWHEL, M2WRTRMFCLDHHE SR HE, ERF

S YF Y, FH L F U AREEE 250nm T, FREIIU

e 290nm THEIEL. Fry—b LEOE— 7 HEHEK
DZNFNERER lg it HFH 7>, F
Yoy, REEEFEEL:.

¥ 7 BRI AT & PRI AR #6053 1- BB 2285 0 — 3 & B
L, HE JfEa s CHEBFENELERETL .

VI. kS RIVE 0 RE

% 3" Krebs-Ringer B REIEMBEIR™ 10 IR
IR3FThHBRY)ZFL s a—14000 (polyeth-
vlene glycol 4000, PEG 4000) (F1)¢) % 0.1w/v% Th
AW AEER L. ZoOBEE, HIMET & PR R
B EEEL LA TBOCOEIEA LI T —F A,
5, MEAR Y 7OF AT 2~ g STCH03 (7
®, BEF) 2L 15MIC3.6ml OFEET, 3TCHR
AREIZBL 2BEAL, IFMICHALLAZ T -7
m oW S WIS BB A ER L 2. EIR %302
T WEFREL L%, 5 49EIC10EMLFIM D 4
T =TS OFHE AR L 72, DR AR R % (3
B3040 51104 & TR AT RV, BEREZ60SH»
51109 F COFMEIEE 5 AEIZ10EHEIL 72, Fid
¥ D PEG 4000 DSHFICHS 7, AT L, T4 T2

Table 2. Assay condition of HPLC

ATP i .
ADP Hypoxanthine Uric acid
AMP s
Flow pump HLC-803D (Toyo soda) LC-6A (Shimadzu)
Column Partisil 5 SAX; 4.5x110mm(Whatman) Shim-pack CLC-ODS;6.0x150mm (Shimadzu)
Column temperature Ambient Ambient
Ultraviolet absorption detector UV-8 model I (Toyo soda) SPD-6AV (Shimadzu)
Detector condition 270nm 250 nm 290 nm
Mobile phase 0min—0.01 M KH:PO:/H3POs pH 4.0
l linear gradient
0.2 M KH:POs/H3POs pH 2.45
jgzm]04MKHPOMmP&pH3% »POs/HyPOs pH 2.45
i
" :' 0.4 M HaPOy

Flow rate 1.0 ml/min

1.0 ml/min




Z—iz#hFh LC-AA (BH), TSK-GEL G2500PW
(Y —, W), RID-6A (B#) 2#M L. RIITTH
FTERECIDABE R R, REBFEFCTCHEL
2. Fr—rror—s7EKEIDHHE Iml O
PEG 4000 Q#EE*EE L. EESLLRHBEFD
PEG 4000 DR S &, HHL RIEB»SD
RSB E % Hubel® 2 TEHEL.

VI ABOR GRASR) & ALPIME (FRHi#8) olb&

RELIAT & BELINAERR T 1 4 el L - 3R 22 ig o0 Ol
(EFHERAL) LITFR GERERLE) OmA T,
INBREE R IRIRL , BIREER 1g b5 ATP 28
Rz,

B EE 1 P E AR RZETRBR L, Student O t
BEC L DERES RUT 2HEENCERED Y &
Liz.

151 ##

1. PF=r 30 L3 F A ABEHE(L

1. BB ATP 0ZH)

R ATP 3 FEmEE ¢k PRIMET 2 138.0£0.6
umol/g dry weight TH 7228, 603 DEEIM D
#iwziz, PHImMKRE 1 41C1.8+0.54 mol/g dry
weight t EEWCETL:. #hUBEE2ZD T, B
MR %6043 1E2.9+ 1.4 mol/g dry weight T

VI #EEHALIE bHois. ZHHLT, i+ PFC #EFEETEEM
" Table 3. Assay condition of HPLC
PEG 4000
Flow pump LC-6A (Shimadzu)
Column TSK-GEL G2500PW; 7.5>%300mm (Tosoh)
Column temperature Ambient
Detector RID-6A (Shimadzu)
Detector condition Differential refractive index
against 0.1M NaCl
Mobile phase 0.1 M NaCl
Flow rate 1.0 ml/min
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Fig.2. Changes in ATP contents in intestinal mucosa at untreated period (pre.),
1, 15, 30 and 60 min after declamping. Each point represents the mean+S. D.
O——0), intestines subjected 60 min’s ischemia and reperfusion (ischemia
group,5 dogs); @@, intestines intraluminally perfused with oxygenated PFC
emulsion during 60 min’s ischemia (ischemia+PFC perfusion group, 5 dogs).

* P<0.01 between the two groups.



NSRS ORBIRE & PFC AN & 3 /M NBRE 5

H7IZ138.9+ 1.4 mol/g dry weight TH YD, 6043
OREMOE TS, PHMARERE 15327.0£1.6 4 mol
/g dry weight L EELRZET 2RS4 o, EHIE
B1%6043012 $ 7.2+ 1.3 mol/g dry weight » B %
MR L. MR IEIRTMcZEBRE2E DR -

7ens, THMMEREE 1, 15, 30, 6030 E£TCTEEE
iz (F2).

2. BEEBIR7F=v X7 vtF FOEE
FEERTR 7 7= X 7 Lt 5 R lEmpEciz i
MATZ 14,5+ 1.1 mol/g dry weight Tk - 7225,
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Fig.3. Changes in TAN contents in intestinal mucosa at untreated period (pre.),
1, 15, 30 and 60 min after declamping. Each point represents the mean+S. D.
O—0, ischemia group (5 dogs); @——®, ischemia-+PFC perfusion group (5
dogs). *, p<0.05; **, p<0.01 between the two groups.
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Fig. 4. Changes in energy charge in intestinal mucosa at untreated period(pre.),

1, 15, 30 and 60 min after declamping. Each point represents the mean+S. D.
O—-0, ischemia group (5 dogs); @——@®, ischemia-+PFC perfusion group (5
dogs). *, p<0.05; **, p<0.01 between the two groups.



603 B MMz i, BHMmAEERE 1 3125.720.9
umol/g dry weight t HEET L. ZhllEE
EETAT, HMMERE603CI36.7£2.0u mol/g
dry weight TH -7z, ZhicsL T, FEM+PFC #
BT EMETO14.022. 7« mol/g dry weight %
5, 604 EBMO® TS, MRS 1512.1
+1.9. mol/g dry weight t BERET 2 RETL -
Jo. BAMAER#604ri1211.9+1.1 4 mol/g dry
weight & B{E £ 4R L 7> . BRI B OATIC X E
BEEEWHL b o208, FBMMERE L, 15, 30, 605
DECTHEEE2RD (H®3).

3. BEAGTI ALY —KEEOEH

FEREAE MR L ¥ — T8 B3 I3 BE A TR BRI AT
120.67+0.07CTH 7245, 6053HDBEMDOEITI,
TR 1 47120.4840. 05 HBWET L. #h
DASRH i R 604312 120,592 0.08 L EE L 72, Th
LT, FEIn+ PFC E@H#E CEMmATD0.73+
0.052> &, 6043FADIBMMOE TS, MEIMMERE 1 5
120.73£0.06 L E T Lt > 7z . BRMARBRER605MZ b
0.74+0.07 L FBE R RS L h - . TEEEIC B MmAT
CREEEERS ko, [HMMMERE L, 15,
30, 604D ETTHEEZ 2R DT (K4).

4. RERESRERFY T ORE

R R b R Y F o R TR EE T I PR M AT I i

I

hypoxanthine (pmol /g dry weight)

0.86+0.48, mol/g dry weight T®H - 7z»3, FHILHE
Btk b5 LB IARRR %3052 1.58+0.28 « mol/g dry
weight L E—27 2 RLLEBETLRL. JHICNLT,
fEm + PFC MRS Tk MAMATD 0.77+0.17 4 mol/g
dry weight 705, FEIMMERE Y HE € 7 MRS
304312 % 0.85+0.204 mol/g dry weight & {EfE% 7R
L. MBI EEmickEEELRDL» o7
7%, PEOREEI0S THEEZ 2R (H5).

5. MEMESD XYL FCOEH

FEREAE S T o > F o i3 R B T 3 BRI AT
0.55+0.24 mol/g dry weight T o738, FHIMHE
Bk 14020 1.08+0.444 mol/g dry weight & EE
W ERL. 20%IBETL, HIERE60SIZHE
mEfEc gLz, JhexL T, [Ein+PFC #EmE
CIEPRMmATD 0.3940.04x mol/g dry weight #» 5,
BELOM AR 1 M2 b 0.37+0.10 « mol/g dry weight
LR T, 20®%LEMERL 2. WEMICISHED
B BEEZER D aho2sy, HMmERE 12 £30
SFTHEEEERRDI: (H6).

6 . FEEBPRBROKE

b A A P PR 1 TE M B ¢ BEIMAT o 0.32£0. 14
umol/g dry weight » &, FHITEEERTE 1 32 2.19
+0.22 mol/g dry weight L EBIKLEL, D%
LEEAGER L. Zhe LT, FMM+PFC #Eif

. g 3

pre. 1 60 min ischemia
clamping

Fig. 5.

11

declamping
Changes in hypoxanthine contents in intestinal mucosa at untreated

T 1 T

15 30 60

time after declamping (min)

period (pre.), 1, 15, 30 and 60 min after declamping. Each point represents the
mean+S. D. O—oO, ischemia group (5 dogs); @——®, ischemia+PFC

perfusion group (5 dogs).

** p<0.01 between the two groups.



xanthine (pmol, /g dry weight)

uric acid (wmol, /g dry weight)

/NGREIMAEER R ORI E & PFC A% L 2/NBRE
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1.0
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0.5 - *
g i-’ p 4
0- I . . T T T T
pre. ¢ 60 min ischemia M 15 30 60
clamping declamping time after declamping (min)

Fig.6. Changes in xanthine contents in intestinal mucosa at untreated period
(pre.), 1, 15, 30 and 60 min after declamping. Each point represents the
meantS. D. O——C0O, ischemia group (5 dogs); @—@, ischemia+PFC
perfusion group (5 dogs). *, P<0.05 between the two groups.
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Fig. 7. Changes in uric acid contents in intestinal mucosa at untreated period
(pre.), 1, 15, 30 and 60 min after declamping. Each point represents the
meantS. D. O——0, ischemia group (5 dogs); @—@®, ischemia+PFC
perfusion group (5 dogs). *, p<0.05; **, p<0.01 between the two groups.



FETIXBAMATD 0.36+0.13 ¢ mol/g dry weight »
5 FAMERE 14 0.63£0.26x mol/g dry
weight £ EERZ LERRET, 20BLEELHR
L7z, WM RELNCREEZELRD R, o7
A%, [HfER® 1, 15, 30, 0FDLETTEREEZRR
Hic (&7).

7. HABFNELORE

T L 72 2205 DR G & TR IR R 603 IS TRF T L
815 &, BIMBCIREPINBER T L RMROBE
LR EMRSEE R (M8-A). ThITHLT, B
i+ PFC #¥i#Cid RO B SEMIaRE
REDSNEP» o7 (M8-B).

Fig. 8. Histological findings of the intestinal mucosa at 60 min after declamping.
(A), ischemia group shows desquamation of the epithelium from the villus tips
and inflammatory cell infiltration (HE stain,X50). (B), ischemia+PFC
perfusion group shows neither desquamation of the epithelium nor inflammat-

ory cell infiltration (HE stain, X50).
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II. KSBINEDEE

R 7B & O kA RINE 2 FE M AT £ 100% &
T3 &, HMmETEBEDRERE CEDATO—7.1+
30.9% 2 TETL, KFODWERDK. ZHITHL
T, M+ PFC #EFEET I BB M ARBR 2 D Ak 43R N Bt
WEBEIMATD46.1+8.4% L 2 DETIREBECINE s h
Twiz (E9).

. /BEORl (GRALS) & RIPIMAI GREtHER) o ek
R L 7 B MR ORI ATP R IAT Iz 13
Cfld 8.5+1. 24 mol/g dry weight 3t T, JLFY
T 8.4+1.24 mol/g dry weight L HEE LY
Ldro 7z, FRMEET S EHOERE 1 SOOMTD 1.8
+0.54 mol/g dry weight izt T, FLFHEITIZ 1.9
+0.64 mol/g dry weight  HEEZ %o 1-.
¥7:fAM+ PFC AT & FHINARERES 1 550 5 HE
DORWMAICHYE T 200 7.6+1.3 4 mol/g dry
weight 1233 L C, HERIEOFHIEICHE Y+ 3 1P E
Tt 7.2+£1.9x mol/g dry weight Lt HEEE 2%
»ofe. —fEM+ PFC (~) WHEHHETRERED
WMABMZHEY T B 0M0 7.2+1.54 mol/g dry

(%)
1004 X

(sl
(=]
1

water absorption

- 50 - T 1

pre. post.

Fig.9. Changes in water absorption of intestine
during untreated period (pre.) and reperfusion
period (post.). Each point represents the
meantS. D. X, pre.; O, ischemia group (5
dogs); @, ischemia+PFC perfusion group (5
dogs). ** p<0.01 between the two groups.

weight 23 L T, EREOMH I Y 3 2 FLFIM
Tix4.2+0.92 mol/g dry weight &, HLPY{ID F At
OflL D EREEETH -7 (K10).

& %=

Granger 5% % 2 DIEE % v /- B MEE LR
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ELTDEEBROBE L 20ELE: LTOFY >
FrAFCY-VROBESEEHLL. 272,
Schoenberg & i 3 o B O B M I Kh A 5
FERFHrFontRTZILe2Rm0T:. L»L,
HERRO*Y 7, RROEHFELSLIZLTY
v 22T, HEREO/NMEREEBRICBLTE
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REF L Foho iy rF o 2R TCRBEELRGD
EITEMRE L.

ERFYLFUDSFFUFURRTRBICELR
[SRTEBEEEET 2RV L F ot 30 8 —¥nd
L0k, EEBEEEELZVFYUFOFE DS
T—¥DVWThHrOBECOTFEETCETT 29,
McCord 5237 v M/NBORME 7L D EE» 5
BILATI F Y > F > Fe vy r—vasy o504
FLT—ED8~IEOFELEFE O, BlICLY &
BIZTFE ROs -t vy —vrgish, &
ME& 1 ZOEEMIEFRRICET LA LT
5. glo—HAFY S -—VIERINLNIE, PFA R
VA b=k Yo SH # (sulfhydryl group, SH
group) OFBETHIL LT ER Y+ —VYioy @3
ZERBVEENTVLE®, W-T, SEBHL
REF U F oo FH o F o 2R TRBICE S KIS
FELTHFHrFordFey—YintazeEion,
MR 1 DD F 4> F > EREBO FE 3 85
BT RBAEEBROELLETLOEEZ LA

5.

EEBROEERIZOLOMNHES ISR T
N®, FY L FUAFU S —¥RUFD—DTH B .
PERFH L F U T F SV EREOTEETH
BEIER, FYUFUFTFLS—VOEERTH D
77N -V BERGOREEE S BK T 2 2
Ens, FYUFUFF USRI EERROENE
BERELEROERELRTLOLEEZ NS,

FEMAERRER 603 D EB O MR CIIME LB T LE
MEOBMELED L. NBETRIFY Y F o4 25—



CEEMHIEE L L THBICED s h, BEERICAS D
BEMENEL RS IENEIHRZERTVAE?. o
T, ¥ FoFFvF—YERORLFOENMNTH
BEESFED ORI E LR D, B REME
BEE RO 2, 2T Granger S P HSEER K605
OMNEHETE oV F LV —VERD LR 2
Dl E—HT 3. EoRFPROBBM FY > F
CEAFVY YR OEESNIFEEBRFC L HER
BEOHERENS LRIBLTWS. ZILTHREZN
7oiFthEk s 5 % NADPH # % ¥ ¥ — € (reduced
nicotinamide adenine dinucleotide phosphate
oxidase, NADPH oxidase) % /" U TIEMEE R HH
BRY, A IEBEESETT LD LEEZNS.
4@, 604MEMEMm%ED ATP, B77=>X 7 Vv
AFF, TAVF-FREREOERTE2FRLY, ThiE
FEIn®iz ATP »5 ADP, AMP 28Tt R*3% 7
VIEARISHSHETTL L RHETILOTHS.
2 REMERBEOERFY > FY, F¥F >, REE
DEREERLLD, THEEMBRRICERKFT > F

VS EFY T U ERTRBICELRIGHETT A
EEEETET30THS. £ LT, Rz F 4
vFLFENuFF—ERNFHrF UL FYI—EA
T 2REP 250225 L, RMERBOEERSE
EEEFETHOTH L. &5 CHMARREDME LR
BT D EEHEOBE E KSBINEDET 2R L
2%, PHIMERGEES SN EEREC X 2MEOTE
B, #emEErEz 505, 20 L5 /NEOEM
LEEHICE —HEOELFENELERDL I LT
D, HEBEXREOBFEZHLOLIZT B I ENTE
7z

Lz AT, NERMENEREDG S BRERE T
2HI, BESA?, BRGEEREKY, BELT
P BEAYEY, Bk PFC fLFI 2 /BB ICEA
THHRESBuSATEL. ZhsiFvFnyEmF
2> U RELI AR 2 0 TS RE 22 A SR AL R 2 o JB IR 0 REL L 8
BBEOFTCRODETHRENTWS . FHERTIE, B
#1t PFC ALl Ay THilUB RO B, SRFL 7.
PFC LA B ERBHELEDL, LrbBEO

g 1
g
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Fig. 10. Comparison between oral side (influx side) and anal side (outflux side) in
ATP contents in intestinal mucosa. pre-ischemia, intestines at untreated period
(3 dogs); ischemia, intestines at 1 min after declamping in ischemia group (3
dogs); ischemia+PFC perfusion, intestines at 1 min after declamping in
ischemia+PFC perfusion group (3 dogs); ischemia+PFC (—) perfusion,
intestines at 1 min after declamping which are intraluminally perfused with
oxygenated solution without PFC during 60 min’s ischemia (3 dogs).

O, oral side (influx side) ; 74, anal side (outflux side).
Each bar represents the mean+S. D. *, p<0.05 between the oral side and the

anal side.
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Abstract

Changes of the mucosal level of adenine nucleotides and purine metabolites in the
xanthine oxidase system were quantitatively analyzed in the ischemia-reperfusion model of
the canine small intestine. Moreover the effect of intraluminal perfusion with oxygenated
PFC emulsion on the small intestinal preservation was examined. Both untreated intestines
and PFC-treated intestines received 60 minutes’ ischemia and reperfusion. Compared with
initial levels, the mucosal levels of adenosine triphosphate (ATP) decreased significantly in
the untreated intestines but did not decrease significantly in the PFC-treated intestines. In
the untreated intestines the mucosal levels of hypoxanthine, xanthine, and uric acid
increased significantly, whereas in the PFC-treated intestines the mucosal levels of these
metabolites showed no significant changes. Histological features of the mucosa after
reperfusion exhibited desquamation of the epithelium from the villus tips in the untreated
intestines and remained unchanged in the PFC-treated intestines. Water absorption
decreased to —7% and 46% in the untreated intestines and the PFC-treated intestines
respectively. The results directly document that ischemia-reperfusion of the small intestine
results in the decline of ATP synthesis and activation of the xanthine oxidase system,
suggesting that superoxide anion produced in this xanthine oxidase system induces
morphological and functional damage of the mucosa, and indicating that intraluminal
perfusion of oxygenated PFC emulsion is effective for small intestinal preservation.



