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[Abstract] Objective To explore the expression change in ubiquitin (Ub) in the spleen and its significance
in multiple organ dysfunction syndrome (MODS) in mice, and to study the effects of ubiquitinization of major
histocompability complex I (MHC II ) on the activity and immunomodulation function of splenic dendritic cell (DC).
Methods Two hundred and ten mice were divided into the normal control group (n=30) and MODS group (n=180)
according to the method of random digital table, and MODS model was replicated by intraperitoneal injection of zymosan.
The MODS group mice were further divided evenly into 6, 12, 24, 48—hour and 5-7-day and 10-12-day groups. Ub
protein and expression of CD11¢'DC and MHC I molecule 1-A" were examined using immunohistochemistry and
immunofluorescence methods. Ub mRNA expression in the spleen was measured by real-time quantitative reverse
transcription—polymerase chain reaction (RT-PCR). Results (DImmunohistochemistry results showed: the number of
Ub positive cells in the spleen increased significantly at 6 hours in MODS group compared with that of the normal control
group, and it reached the peak at 24 hours ((16.83 £0.38)% vs. (8.60 +0.86)% , P<0.05) and then decreased
gradually. At 10-12 days, the number of Ub positive cells decreased significantly compared with that of the normal
control group [ (4.66 +0.34)% vs. (8.60 +0.86)%, P<0.05). @RT-PCR results displayed: compared with normal
control group, Ub mRNA expression in spleen increased at 6 hours in MODS group, and it reached the peak at 24 hours
(2.17 £0.20 vs. 1.00 £0.00, P <0.01). Then, it decreased gradually. At 10-12 days, Ub mRNA decreased
significantly as compared with that of normal control group  (0.72£0.08 vs. 1.00 +0.00, P<0.05).
@Immunoinfluorescence results displayed: compared with normal control group, CD11¢'DC increased significantly at
6 hours in MODS group and reached the peak at 24 hours [ (7.55 + 0.04)% vs. (2.08 +0.13)%, P<<0.05], and then it
decreased gradually. At 10-12 days, it was close to that of the normal control group [(2.28 +0.06)% vs. (2.08 +
0.13)% , P>0.05]). Compared with the normal control group, I-A" positive cells in the spleen was significantly
increased at 6 hours in MODS group [(10.90 £ 1.40)% vs. (5.78 £0.47)%, P<0.01), but it decreased at 24 hours
((3.32£091)% vs. (5.78 £0.47)%, P<0.05). I-A" positive cells were restored to the normal level at 48 hours and
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5-7 days, and decreased significantly again at 10-12 days [(2.20 £ 0.97)% vs. (5.78 +0.47)% , P<0.05]. The
number of Ub positive cells correlated positively to the expression of I-A" and the CD11c¢  (1,=0.899, 1,b=0.987, both

P <0.05). Conclusions

Ub might influence the maturation and activation of DC via ubiquination of the MHC I

molecule on DC, thereby influencing the immune response at different stages of MODS. The result might provide a new

way to recognize immune response and also a new monitoring index for immune response regulation.
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(P>0.05).

3 %0 BOEE T WS 45 41/ RUIMIE 4140 CD e 223K

CD1 Lo 5 4 (DC) TR A S 5 86 2765 5 T3 % B 441 ()

CD11eDC ANBEAN I 5 2245 F DI RERE AR 25 i (MODS ) 284

J& 6 h(b)CD11e"DC 41 fif B i1 2,24 h(e)CD11e'DC 40 A4S

2,10 ~12d (d) CD11e'DC 410 T R HE s &

Pt AR
2.5 JBUIE Ub 3R35 5 1-A" .CD11c'DCER IR A e
A3 T-A BHPELHMS Ub FHA: 20 i 805 2% B A
% (r=0.899, P=0.038), &/~ I DC 3% 15 PEAR
b5 Ub FRiEKFA B E MM ;CD11eDC 5 Ub
BH 1 40 i 25 5 3 EAE G (r=0.987,P=0.013),
PERBNE DC B & HAES Ub 280 A B W AE M
3 it it

MODS ZMEEAE LRI B, HA w5 R
AR MR Ry i K Ao ey e B, Hrf DC 4§
G PE 20 L B AH OC BH  iY AZ A 7E MODS A28 2K Al
EEZNIEH. MHC 255372 H L DC A ERHT
Jirt 52 36 A0 A A O T H A e T T e — 25
REWEME VB T S5 — 155 R s
PEN BN M S IZ FR — B K B AR AR A
RN N ATP MO R i 2R AR,
DRt Sy 9 RN Jir 2 88 118 DG SRR Y, 38 o B AN
[ R AN £ o R & 111527 N O A 8 5 S v
ZF - EPUKE AR Lhs iz £ 46 MHC 1T
BRI PED R S T BE , %R S s D e &
%“E@{/EJEHBJZ_BJG
ARSI WL T /N MODS £ 18LE CD11¢* DC

P ORI MHC T 2840+ 1-A" 1%
iE7ARAk, RIS DR 7K AT mRNA ZKSE R T
Ub fENRIE Rk, JEHXPSE—ATH M (24 h) 5

MODS #](10~12 )#EAT T B . SR EW -4
J& 24 h DC {EALKE AR Pili St FR TG BR, I-A® 323K
JFIR R R, T Ub BYEE 5 mRNA FRIA 0] B 358 ;
MODS H],DC i 5 & & R, FEREIFIE T 1-A" 3%
B TR, LIS, Ub BYEE 1S5 mRNA Kkt
BRFE FATTHED , FERe R AT R 25— AT d b,
T2 R - EE G ZAE A T MHC IT
31, W T ARG A 1 A R T A IR, A
MEZIR DC PR IIRE, ( DC Y FRe s sl
555 TERR R IR A, 1-A" 3K R [ AR AT, $2 DC
TS DU I A PR R R e, i AR A S 2 il
WrBe, HTTEREM 1-A" i b Ub B9 RS IHFE i
Ub ik B E R

AL, 78 MODS /NRUIBIEH Ub sl it iz 3
A MHC 11 231 [ fifp HEAE A0 I 52 328 40 L 3 i ) 3R
ik, fd MHC T 9l 208 RE S T R, DC G MEREAT, Bl
PRAY S E DA BE T R AR, FRe 28 530 MODS By &
PE IR AT LAGE R T MHC T2 2 ALRAR 5200 DC
P A SR N B OV, T MODS Ji AR A R ,
MODS JRFEIET T BERT AR U FIEE
S22 3R

(1] A, Wk W,k D5 M EEAE 03 I 0 SN 5 S 3 25 L
Bt G S | 1B, 2008, 9:48-51.

[2] Bedrosian I, Roros JG, Xu S, et al. Granulocyte—macrophage
colony—stimulating  factor, interleukin—2, and interleukin—12
synergize with calcium ionophore to enhance dendritic cell function.
J Immunother,2000,23:311-320.

[3] Shin JS,Ebersold M, Pypaert M, et al. Surface expression of MHC
class Il in dendritic cells is controlled by regulated ubicuitination.
Nature,2006,444:115-118.

(4] BHEVCBE, AT, 7T, 45 MODS A R AR 2R 20 5 BE 2l
5 B A AR E. v G Hi SRR 24,2001, 13 675-678.

[5] REVTEH, 256, ML, 2. JPUNERS SR A0 M AE 2245 1 D RE RS
TFERAAE P A8 Ab R 78 S o [ G H 0 2 B2 A7, 2006, 18
24-217.

(6] T, BEVERA, et , 45 L ] 0 A4 58 1k 40 i 7 2 45 B
DyRe R i Ei B AR B0 5 B . P EEE R AR E
2007,19:596-599.

[7] Jansen MJ, Hendriks T, Vogels MT, et al. Inflammatory cytokines in
an experimental model for the multiple organ dysfunction syndrome.
Crit Care Med, 1996,24:1196-1202.

[8] Volman TJ,Goris RJ,Lomme RM, et al. Increased expression of
matrix metalloproteinases in the murine zymosan—induced multiple
organ dysfunction syndrome. J Pathol ,2004,203:968-975.

[9] Buschow SI, Nolte-"t Hoen EN, van Niel G, et al. MHC Tl in
dendritic cells is targeted to lysosomes or T cell-induced exosomes

via distinct multivesicular body pathways. Traffic,2009,10:
1528-1542.



i [ G B AR B2 2012 4F 3 H A 24 %55 3 ] Chin Crit Care Med , March 2012, Vol.24,No.3

[10] G, BRVLBE, 534 , 25, 5 [N B e 2 /) BRI AR 2R 41
HEARAR R, H G T 2R 22 27, 2006, 18 : 684-686.

[11] Reis e Sousa C. Dendritic cells in a mature age. Nat Rev Immunol

2006,6:476-483.

+ 153 -

Acad Sci USA,2008,105:3491-3496.
[13] van Niel G, Wubbolts R, Ten Broeke T, et al. Dendritic cells

regulate exposure of MHC class Il at their plasma membrane by

oligoubiquitination. Immunity,2006,25:885-894.

[12] De Gassart A, Camosseto V, Thibodeau J, et al. MHC class Il

stabilization at the surface of human dendritic cells is the result of

maturation—dependent MARCH | down-regulation. Proc Natl

ek H 9. 2011-12-03)
(AR SC R 2R

- Bl -

Z A7 IS ROR I EDESE S I 24 B DIRE = 1

[&sgiR]  mdgb;  IAEDE
Aty 1 B BER & I 248 B YIhe
g (MOF ) B H I RE R .
1 IERZER
11 —EN B B, 42 %, DU
5AVEIRER 2 d o EUF, F2011 4F
7 H 20 H 18:08 22 ABt. w8 EAEMIE
PETATIXAT T4, 1 J A 10 [ 55 d R
HBLEIE L2 d AT B R .
I3 TP FR B S, DUAE R | 4k R Pl
IR MOF S Wi A B, AR AR
37.4 °C . IfiLE 120/80 mm Hg(1 mm Hg=
0.133 kPa) ik 90 ¥X /min | FF W 4 %
20 IR /min, BFH BIEZIRE, PR L
RETT M , 4 B B Ik DU R
DA AR IS %, AR 3 em AT fil
K hg R, HERE, Wl a
W5 B8 B IRAS, T DLV 2 RE PR o
1.2 HiBbRIA . HA1AE 10.00 x 1091,
LI 2.62 x 101, L4156 11 83.5 g/L,
AN L 25 0.2420, 1fil/MiR 29 x 10°/L,
o PR R 40 i 0.5205 R pH 5.50, R Bt
Il +++, JREEAEME +, JRIBLTE +, JRE
B+, PREAVR -, SACLLA0M ++. (004H
155 mmol/L, Ifil#f 5.94 mmol/L, LR Ik
fit 323.1 U/L, WURR it [7] T 58 U/L, bR
Z % 37.7 mmol/L, JLET 349.2 }Lmol/L,?L
PR M L ifF 1524.2 U/L, FLAR 10.7 mmol/L,
WLAEZE 11 1 8.7 we/L, N % 1R i 44 i

DOI: 10.3760/cma. j. issn.1003-0603. 2012.
03.009

FEF 4 :530023 TP, BT AR
P B ML AL

EZL Rl

(ALT)63.5 U/L, KA RTL M (AST)
153.6 U/L, 4L 301.7 wmol/L, B
JERR 412 233.5 wmol/L, [A] 4% 041 &
68.2 wmol/L, M 45.7 /L, HEH
21 g/l HEIMTIHE : FE I B B B[] (PT)
15.3 s, [E Brbs i £k LU (A (INR ) 1.27 , BE 1M
SR TR B 52.4%, A8 EE I
TGEFI ] (APTT) 48.7 s, £F4E R
(Fib) 4.8 ¢/L, M AENFR] (TT)15.9 s, IfiL
SOHT  BRRRE 7.17, Sh ki S AR 5)
H (PaCO,) 32 mm Hg, 3hJk Il %853 He
(Pa0,)114 mm Hg,pH 7.15, IR IR A
PR R o DR A SO ST
o Sl CT s : R I b S 120
W RYERR 5 I MOF,

1.3 R S4R.: THBEIRIUER
57, SRR Lk il SR SE R CRAP 1 R K
H R BN T SR YT I A T N
F 2011457 H 21 H 13:20 JFHPEATI0L
WEHT ST G N T AT IMRRE D . 1
BIBYT ST MEGENT IS 2 h VR
AT MR 2 b, P B ek
[R17 111 2% 2000 ml i 500 ml 4= FEER /K 3F
TR 2 he JRYT G BV AT I3 A0
M AL SRR A W B4 . 48 h 5 (BD
23 H) A AR 7 36 647 505 2 TRVRTT i
2 2 YORITE (B 24 H) B SIS,
XPEIE, — s O A% | A A i A=
b5 & T 48 bR 2 3 O KB R, H
AN 8.57 x 10%L, ZL40Md 2.45 x 1071,
ML H 69.2 o/L, T4 L 0.0023,
1L /B 316 x 1071, H PR 41 i 0.612,

g T R 21 L 0.0545 1L #7 3.73 mmol/L,
1fLEA 136 mmol/L, 154 98.5 mmol/L, J&
E A 92 mmol/L, WL & 81.9 pmol/L,
ALT 78.1 U/L, AST 34.5 U/L, MflH4L %
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