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Abstract

AIM: To explore the alterations of neuroglia
cell reactivity and central nervous system
(CNS) injury in rats undergoing hepatic portal
occlusion (HPO) reperfusion using S1008
protein tissue content and serum concentration
respectively.

METHODS: A total of 38 Wistar rats were anes-
thetized by isoflurane inhalation. HPO model
was produced by hepatic portal interruption
(Pringle' maneuver) for 30 min with a clamp, fol-
lowed by 6-, 12-, and 24-h reperfusion after re-
moval of the clamp. The animals were randomly
divided into group A (n = 8) and B (n = 30).
Group A served as the sham operation group,
while HPO model was induced in group B. The

pH values, Ca* and K concentrations of portal
vein blood sample were measured by blood-gas
analysis, and the brain cortex content and serum
concentration of S100p protein were measured
by enzyme-linked immunosorbent assay (ELI-
SA).

RESULTS: As compared with that in group A,
the pH value of portal vein blood in group B was
significantly decreased after HPO, but gradually
recovered after reperfusion. Simultaneously, K
concentration was remarkably increased and
lasted to 6-h reperfusion, while Ca® concentra-
tion was decreased gradually and lasted to12-h
reperfusion (P<0.05). The cortex S100f protein
content in group B was elevated significantly af-
ter 12- and 24-h reperfusion in comparison with
that in group A (12.04 £ 3.29, 14.81 + 8.04 vs 2.71
+3.9, P <0.01 and P < 0.05). The serum concen-
tration of S100p protein was not markedly differ-
ent between group A and B (P > 0.05). However,
it was noticed that the number of patients with
51008 concentration higher than 0.2 pg/L was
higher in group B.

CONCLUSION: Reperfusion after HPO can acti-
vate the reactivity of neuroglia cells and increase
the cortex content of S100p protein, but S1008
protein over-express can result in brain injury,
which may be one of the mechanisms for the neu-
rological complications after liver transplantation.
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BeY: @M LB (hepatic portal
occlusion, HPO) A # /£ )5 fa 4545 4F 7+ AR &
#1S100B% & 42 7 48 o 91 B 0 TALASH, AR R
HPO A 12 3F P AP 22 £ 4 (CNS) 8 % 7.
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Fik RS Wistar K A5 #U(isoflurane) B
JRER )G FAL R AT RAL(AZ, n = 8): FiEfe
7R PR AT o i, A I o i FALIBT 20 (B4E, n = 30):
Pringle' sk FLET IRk ATSD AR R AR BB, AR
B30 min/s Pk AT ok, BH#EEEG6, 124
24 hBAt. A 45 AT M2 M BkdepHAA , [K']A=
[Ca’], ELISA b4 28 22 A fn 7 S 10085 & /K -F-.

LR HPOM A 11 #BkpH 2 F BAK, [K9F
WA 14, 2Tk R HIR A [Ca™' | T &
WMIEGH L TR EI2 h. feALE, BAE
ES100B% & &% B 2124224 hat H 5 2
#(12.04+3.29, 14.81+8.04 vs 2.71+3.9,
P<0.01, P<0.05). 12 &0 % 649 25 S100p % &
8 £ F LG FELGIP>0.05), BB K
JFEAIT02 ng/LABI B 53 TAL. HAF R
R AS100B% & A JLA8 X 1.

538 HPOR/-F 12 M &k B AP 22 IZ R 4m L 64
PR B, S100B% & & ik &3 m, 12k ik
i E T SRR, X T A AT A ML R B R
b ILAY 22 M A BT B AL 2 —.

F<ERIS): JFFITT PRI, FEVEIRS; S10087E B; fithtls;
Wistar X i

MiEE, FRR, EK. FIIEMEETENREARN
MES100pEBHERMREREN. BRENBLRE
2006;14(31):3046-3049
http://www.wjgnet.com/1009-3079/14/3046.asp
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JHF A% AR R b g 45 5 A O A v RS T B
WK (hepatic portal occlusion, HPO) LAy /b H IfiL,
HPOJ i} Il F5-3#E 73 (ischemia reperfusion, IR)#5%
3 2 AN ] T G (1) — N B AR B R AR
EIRITJA ML AN 775 ML L g HLR 5T
74 R T 3 S NG G S SSY e E
O I REAR AL AMIT 28 Th g e AR, L5 B
HHX 28 2 S (central nervous system, CNS),
RIR AR TS A A 5 4 20 0 0 D R 3R L R AR R 0A
7%-40%", — I g 5 G 101 77 (¥ R H) 2
FAT G, A S50 38 1 WL GEH P O PR 1 5 i 453 4
T PERR S 100B H 1 A8 AR R A0 JA 1) A2 4L,
B, WFFTHPO FHEEEXTCNS 2. BRI A A
A JE R e 2R ELI A A DL

1 #RF5E
1.1 A SRR & Wistar K RL(HF 200
+50g), BRI E 2% B B S5 3
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PRt SIRHETAE 12 he b RR
figs. R KT 2500 U/kg. &4 & 5
IR e D) VNNE, S 0y AV B
MISCAFER. B3N ik s T35 3y ik e (MLA P) R ik
(RBP-1BAUK I A o, v H AR L I R B 2 At 5
JIT), S it 3 () AR 4 1L 38 20y ) 27 AR Ak 1) i 1 A 2D
PR FFMAPAES0 mmHglL b 2 Sk
FEAL IR AR (Datex 2 T REMR A, 25 %) Ml B i
FE, ST, R EF B 36-37°C. AR EE I AT
JIF NI N5 T 87 25200 KU AR #EER /KT mL.
R Ik G i RIS RN R, PR 2 O i U
WFE, RJGHEUOH100 g/LAZRK. 2 1z nt
) HOR . R kil a2 mL#E 3. <45y
A PHILIP M3562A(f5[H), k4 HIRMA
TRUTOINT(ZEH), #+5139903. ELISALF &
W A REZ ARG A ). BEAR U ELX-800(Bio-
Tech Instrument, 3&[H).
1.2 77 i P sSEss RBENL s 4 : A4 (T
ARXIRA): n =8, M IE T U)NNE, VIWT4 T
JEIAT, ANAE I IS A BELT; B (4 JHF i 34t B W7
#): n =30, TH-T 35PN A JC 6 il 4
e sE AP 1K T30 Bk A IE S (PringleZ: ™),
{4 PRI, B SCHE. 30 min/s R AR TT
17 eV ST I, 520 25 844 40 3ol 1 1
FEEJR 6, 121124 hARBE. AL kit A BH
WT (1) FEAVEDN HE, B2 T 5 e U e HPO -
BRI 5 AT
1.2.1 1Ak fepH, [K |F=[Ca”] 55 I 1] 55 B b
BERTHC TER KA mLIE A i< 20
122 S100p% & Ml 2 MLGEFRAS: Hh£5 P K.
2 mL, EHEHFHE30 minf53000 rpmESLr15 min,
I R3S T-70°CURAE AR, i 2 S22 A KR
AbTY S5 BT PR I DR, 2 B A A K, IO
i B2 JE AL ZRZ5100 mgT-70°CHEA-FRRI. I 5E I
KEMFR 5 EUK I _ENPBS(PH: 7.4)106%5(W/V)
Fi e I LA DI XA 22018000 1/s%) %%, 3000 /s
F0 15 minfG B, F DA T E. S100B8
I 7 22 SR XU A S o0 T G 5 AR A2
(ELISA)NE. A4 zkrid, KllK450 nm, H
1753 79 Lhng/LFlpg/mg.prot & 7.

Gt F AR Frisddi Dimean £ SDE R, K
FHSPSS 13.0%k A AT GE 2753 #r

2 BE
2.1 MAKKFE, AE, KR, FARIRRF
A E A B R M APIES0 mmH gL

mia £RHE

B R O ZAE SR
IRJ& 7T 3| A& A 4
| w4 0
B IR AP A8 4 42
BEFE B AR, 37
T i Fe i 18 A A
B 4+ 4h(Brain-Gut
Axis). EH IR
Bith ) b HL f
S100p% & 7t & 5
424 hy AR~
F 09 BLARIR AR
EHBEHREEY
AR ARIE.

WA # 3 5
ZIBAEE AR B A
AGBFRH Y, K
BFRVAST00B &
b H MG AR E D
K THPO S IR
RSN - b
Yo, FFELR P
P AR A= g A HY
S100p%& & T ALA
#.



3048 ISSN 1009-3079 CN 14-1260/R HRIEL)BILRE 200611888 5145  S531H
%2 A2E
HPOJ5 s 47 45 T
RAMBHF R
BAEMATL o PRMTR  FEEEAD EREIE (B4, 7 = 30)
I ALIE 89 R B 2 ? (AB,n=8 Ohir=6) 6hih=8 12hn=8 24hin=8)
—, FFRAR =B & ’
89 T & T A, pHIE 7.11+0.15 653+0.12° 6.93+0.11 6.94+0.13  7.11+0.15
3245 K MR B IR [K*1(mmol/L) 6.4+04 13.1+36° 72x14 6.7+1.2 6.6+2.1
A5 Ao 4R 3 B [Ca”l(mmol/L) 1.66+0.13 1.47+0.11 1.12+0.15° 1.12+0.21° 1.23+0.22°
O % |mE k.
P<0.05, °P<0.01 vs BEBTHL.
_ BEBRETG
= A
s = 6h 12h 24 h
#H43=S(pg/mg.prot) 2.71+3.9 3.98+4.56 12.04+3.29™ 14.81 +8.04*
MERE (ug/L) 0.05+0.07 0.09+0.15  0.09+0.14 0.23+0.36
MBEREB0.2 ug/LBVBIEL 0(8) 4(24)°

°P<0.05, °P<0.01 vs ALH, °P<0.05, °P<0.01 vs BZE6 h.

. HPOJG FFIE B AR %, 11 kA& ok, il
i, W RIS WK 2 g g, L. b
BEL BT B ) S, g 8 8 ol 2. 3 ik B sl i k.
G BB W o, iE B AR,
5K IR, MR AR D, R (4 PR A A VR AT,
PRI, A1 LA S 1 9 i B e B A
Jift J5 ALLP IR 5 R HT G I B 28 e, O R GF, g
F M K T G B A BALEIR I i e, AR
60-115 bpm, At H, ZE, XA N 2.

2.2 A4 BAHPOJS, FHETHY Tk R
PV R, pHAB BRAS, [KT1TF i, AHEHLWT AT HE
72 W .(P<0.05, P<0.01), FHEVT G 6, 1240
24 hI4 RN BRI T KSR (P>0.05); BALIFI[Ca™]
FRREVT 5 BB B B4, 12 hinF eI, 24 hisfmgAg =]
THEATS N T BT T (P<0.05, P<0.01)(%1).

2.3 F B A f ik FSI00p%E G MAZ LA, B
HFHEEE6 hiffS100B 8 1A 215 & K WL 22 3¢,
2 hI24 his T B35 (P<0.01, P<0.05). FMIAZ
L, BALFR#EVE G 25 B i 22 R EF % 5
M (#P>0.05), HL W LLE AR AR W& #2573
P>0.05). {H 2 PR o 25 20 mT WA H B e
L, MR E 0.2 ng/LINBIALE % & TA
2, PRI 1S 100BEE 11 AR WLAH I (£2).

3L

T B (10 A e i P A 453407 ) mT e B A 4
PRIMEIN G WAPZ RS D Re . X IRk
JUE A% TR $5 493 6} KX b 28 28 48 A4 T AL ol O oK 1
T, 2RO AR HETE J5 BB B 26, Tk

o P I 0 2 40 P A RO 0 s, X ik
L RA S RRURR. DAy PR SR R S L2 AR B ) |
RN P Ca™ R AT B 22 4N 4 4 )2
AL P2, S S 100885 (A 4 /Ny 1
FRMERG 45 4 B 1, FLBIEFEXS T-CNSJE iy JE 4 5+
PRI S M7 AR S v A AR B ™, 1
ANFEIE I 1M ik 57 % (blood-brain barrier, BBB), ¥
JEASZAERS . WL, . RS, B
<02 pg/L. UMM P, WE s rIS1008
R UEL AZRBBBEE A ML, Hoik AL s
R R FE R IEA DG, S50 P HPOJH24 hiX
11375 S100B & FIIA FE RSB R i, AHGET2 1D
R LA o DL 5 25 S, R ol T 4 R b
FZERRFTEL. (A P A5 I T34 5 e A
BIHIL, 24 hif EE R ARG SHE IS5 pg/L),
T HZH 0.2 pne/LIYshi) 82 KT A,
FEo A BT A L B, SCRRE R T R A
LRGP D) REZE LI R A N T %-40%, IX L kg
JUE25 PR WA A T A DA— e e LYY, DRIt 3G
I AR SR FGeil245 X A I+ S100B 4 [
(RS HH A BBB ) 56 B B DIAH G, AN 2468 B
FREER I BBBE EXS I 5, 1M+ %8 (1A
DB A S35 T e, SE S v Il 5 40 i 9 S100B 2
B B A DG AN . B R 5 R BT
I 40 P 5t T 43 WA S 1002 191, I v 10
S100B8E B AT B s S k. ARSI UL i
(20 i A STOOBE 12 1, 72 2 iz 1
FAFAET B AR R AN i (astrocytes) HH, FIBZ AR
HAEF S5 (R AE B 287 4 0 o 46 40 A3 e
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ST i B SANRE g 1 b P EZ T IR
SR A N B HPO R T AN IR $i 47
L SN, i A, ST1008 (K
P LRI 22 TCAH M, 2 2 S 40 5o 2L K] 3%
(1) S S . S HHHP O i 2H 21 S 100B 2
SEATHEIFReRE424 h. T S100B /-5
W2 h, U0 T REE G R 2 R o 4 i s Sk
FREag s, PR TRy R, JECN SR
A RO, AH S, STOOBER [ I fE Rk Ef £
FCNSH A G, Bk BES100p 8 A nl 204 i
T2 HONSH 5 ¥ 2 B R —- W
PERRZE I T4 U 1 22 i (Reactive astrocytosis)th
L HS100BH AT, IXLEXT UG 2 4
IR A7 35 T AR 95D 3 P LG AT fig A ik
CNSH i ¥ —Ff B . Asano et al'BH11-S100B 5
F IR 3o 658 W] DAS A AR PR B . R AT
W, TR 307 RE TS BBBIY /N o 41
(microglia), FéJBCEE [ BRI IR IS5, R o 4
— B o il I AR AP A2 R MUK, M A D i
JRANH K B RE T LU BBB, IR A . 42
AN T R RS RS, BT AN M Y S
STOOBEE [ 1y ik J5 3 D) mf B R4 4 FH, 3l
PR AN A 2% T ER . BT s R AR e i
SOk, 20 I A7 AN RV 1) o 45 3 20 2 B L i
T HL FEAR S 0993 A SR aze K TR Zh ), IR AR
K [R] FRTHPOAT ] B HH LB CNSHL 3, 7~
ARG AR, R TS AN U,

A2, HPO T HET: J5 ) 24 155 2 A 2 5 A )
TR 2R I ST A M (R R 3 Y, S100B 4 14k 12
Tt e, AR B T SR, X AT AR
A9 8 AR I H BRA 0 4o AR (R ML 2 —.
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