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Regulatory effect of ulinastatin on NF-kB and MMP-2/TIMP-2 in rats with acute renal trauma
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[ABSTRACT] Objective: To investigate the expression of nuclear factor-kB(NF-kB), matrix metalloproteinase-2 (MMP-2),
tissue inhibitor of metalloproteinase-2( TIMP-2) in the kidneys of rats with acute renal trauma,and to discuss the influence of
ulinastatin on their expression and its protective mechanism on the kidney. Methods: The animal model was established by
striking the rachi-costaz zone with falling object from the height of 45 cm. Sixty-six rats were randomly divided into three
groups:normal control group (C,n=6) ,trauma group (TRA,»=30),and ulinastatin+ trauma (UTI,n=30); the last 2 groups
were further divided into 1 h,6 h,12 h,18 h and 24 h subgroups, with 6 animals at each time point. Tissue microarray and
immunohistochemistry were used to examine the expression of NF-xkB and MMP2/TIMP-2 in different groups. Results; MMP-2
and NF-kB began to express 1 h after trauma in TRA group and their expression was significantly stronger than that in the
control group (P <C0. 05, P<C0. 01); their expression reached the peaks at 12 h and 6 h after trauma and then gradually
decreased. The expression of MMP-2 and NF-«kB in UTI group reached their peaks 18 h and 12 h after trauma, respectively,and
was significantly higher than that in the control group(P<C0. 01),but was lower than that in the TRA group at corresponding
time points(P<C0. 01, P<0. 05). The expression of TIMP-2 was significantly stronger than that in the control group and TRA
group at 6 h,12 h and 18 h after trauma(P<C0. 01,P<C0. 05). Conclusion: The expression of NF-¢kB, MMP-2 is increased in acute
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traumatic tissue of the kidney; the increase of TIMP-2 is not evident. Ulinastatin can protect the kidney by inhibiting the
expression of MMP-2 and NF-«kB and maintaining the balance of MMP-2/TIMP-2.

[KEY WORDS]]

matrix metalloproteinase-2

AR LA MR 7 5 AR B K RE D),
A0 T L G R B AR B 103, 4 P 5 Il A
IR VA A RS TBCHE % K A I 5048 4 2R 1 L LA
b2 = AR Rl R . SR S 1 NF-«B B
) 40 A% 1L 51 S 2 DN 1 SR L AL R TNF-o 116
SEAG A B N . Zhang &1 BFST R L NF-«B 1
ZREOO D REETAEM . W R MMP-2
TN RE A AR IV AR, 645 B MMIP-2 1) 05
it & 220k & MMP-2/ TIMP-2 ) A1 % 5 2 # vk 52
FFNEREE W P fil 5 R AR, SR T R )
(1 5 1 A0 7500 AFRE 2 7 R R 67 000, 75 41 R4
B3 R RV L o B bR 2 Sk Sk IR B R R
(I W, 5 ) At T3 3 40 ) NF-«B 2 3 i ok
B R R i (e 0 . TR W AR T R A ek N B T
KR E RS GY  EE A E R, B
T A R w4 A 4R NF-«B, MMP-2 Fl
TIMP-2 (381K, B 1% ) T 6 B 6045 (36 97 45 H o
AT, R NG A DA SCHRE . AW SR A
A K RUE W AL TS A0 1 B R AL, A
[[TPei Sats ZE S AR K IO S Y = RO KRR R R (AW
FEHLH, LU Stk B A 1 I IR VR 7 SR R R

1 #RFnA*

L1 EZ2MH Al ERIT EOCH 22 N Rk
FHWE AAT RIS H A OLYMPUS J6 % 2 1
i AR R G SRR T (AR RS A 2 i
MAHEBAFD, —PON RN NF-«B ikl B 5%
H Sigma A &, MMP-2, TIMP-2 i K i B 50 B
Pudk . P CERUR) . R Z (DAB) B A K 7
& B2 SABC WA & 8 i i LA
BAEBRAF,

1.2 ZRFMmA LA EERNGE L 80 Hid{d
RIS 9 0 Wistar KR 66 J, ¥ o4 i ¥, 44 i &
(20020) g. B 22 MK 27 B2 2% S5 3l 4 b o 42 it
& k5 AIE 5 SCXK (H) 2005-0007) . B AL 43 A4 1E
WX A (Con=06), A5 41 (TRA, n=30), I
15 5 VS S WAl T 4L (CUTT, n=30) , MR 95 6 405 )5 i
() PR AN TRDHE I 5 443 50l 43 2 5 /N BF A R0(1.6,12,18
F 24 W HEAT AL BE BB AH AR BE 6 UK, &4
BT BB T I s ) OE T SR L 3R 2 RS
K B BRI S, LL 160 g BB EYM 45 cm 7

ulinastatin; tissue microarry; trauma/injuries; nuclear factor-kB; tissue inhibitor of metalloproteinase-2;

[Acad J Sec Mil Med Univ,2008,29(10):1188-1192]

FE A iR BT ORI A AT T O B B
em, NEFEES 0.7 em, I E B A 45 858 850, AT
e T Gt (i 55 18 00 45 A0 BL 2% 25 2% B 40000 b fE R
B2l 0 N B bR ED T UTT T 045 )5 10
min EIEFER S AT 1.6 71 U/kg, C 4+ 8%
JBRIWEJS 1 h Abst., &AW TR 8.00 K H 3
HE M 1R DT Ab 28, H AR ) K BT il O E, &
W H-E e 0000 50005 4175 45 BT T 45 45 b
BT T i,

1.3 2820 R ( tissue microarray, TMA) #9 %] 1£
(O FMER A 2 A 8T 7X5 S A8, A
B BN 33 M EAR AL, R WA AL T
£, fE2 Mg B35 AT E AR 2.0 mm B BE A
1.0 mm /ML IRZ) 2~3 mm, (2) FBURE £ 78 fit
PRI P AU S I N AR TR AL . (3)
AL U 1 TIMIA i85 B N 35 88 33 4 1) P 3 A o A
S ARAT U 5B e N R B AR AT 2 S — L BT A
AT F L, (4) TMA I BIE Y 7 5 & 20 A
JZ 4 pm, T 60°CHAR % ik &, M H-E R 0%
WLEE T A 2035 25 10 A8 4k 5 T 05 4 24k 22 3 (SABC
ORI MMP-2 \NF-«B il TIMP-2 [k,

1.4 #RAB ST FLE  NF-«B, MMP-2
TIMP-2 35 AT - G 928 414 G € 45 R DL AL 2L H B
R B8Rl BH 1P 2 0 L BGRB8 B 2% R 43 i
4 (Midia Cybernetics 2 7 Image-pro plus 5. 02) 3
00T, S ERAALE 3 MAEEEF (X400,
THRARE ST (R 43 D6 5 B P L P I AR iz A
G B L, FrlEUE L) 45 RoR, 2 MK 5
2R % R ] SPSS 11, 5 8 RE 4T W R 3% 7 & 4
BT, P<<0.05 N ZERA IR,

2 & R

2.1 KAFAMGE—RBKRA LAz etiE
PRAE T XSy, B IS 05 2 ek 2D | R AR L BT AR, & A
BWBIRIET:, I A AT TRA 43— Otk it
KR U 50 UTT 41804 bk 28 30 3% 8 b 7%, 24
h J5 i Bl B S I, ELES 4 B I AR oK

2.2 KWALBEFNR TRA M UTI 4004
Joi 1 h BRI R S PR H M 5 NG A AT L4 41
A R TA 1B 5 1) oIl 8 7o i W S, 5 & T 2%
PG A48k, UTT 400% BE AR fb 5 TRA 4141 [



+ 1190

BOEE KA 2008 4E 10 A5 29 %

AR A R, Qs 5 24 h UTT 4180 TRA
A EFEZMNEAWE . N UTTA Y C 44HiE
(B 1C~1E), TRA #4 24 h {/5al W5 /N E 24 i
A 2141 i

AR NE SRR G vk L OF AT

1 E#GE

TORIEE A A, i R 2, 5 TRA 4tk
B, UTL 41 i B AR 4k i B %, L@%%ﬁﬁa\lzﬁ;ﬁﬂm
AR

AR R b B AN R A R OK I Ab L '
I CH.

ﬂ*”ﬁé”f—‘r—"EM

Fig 1 Morphology of kidney after trauma

A:Subcapsular hemorrhage 1 h after trauma in trauma(TRA) group; B:RCC 1 h after trauma in ulinastatin+ trauma(UTI) group;C: Vascular

engorgement 24 h after trauma in TRA group;D: Twenty-four hours after trauma in UTI group; E: Control group. Original magnification: X 100
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Fig 2 MMP-2 and NF-xB expression in kidney tissues after trauma(Immunohistochemistry)
A'; The expression of MMP-2 in control group;B: The expression of NF-kB in control group;C: The expression of MMP-2 in TRA group 12 h af-
ter trauma;D: The expression of NF-kB in TRA group 6 h after trauma; E: The expression of MMP-2 in UTI group 12 h after trauma; F: The ex-
pression of NF-¢B in UTI group 6 h after trauma. Original magnification: X 100



510 Wl S AT Sk

W5 UG 45 K Bl MMP-2/ TIMP-2 F1 NF-«B 91 42 14 1)

<+ 1191 -

# 1 KRBHELH MMP-2, TIMP-2 MMP-2/TIMP-2 NF-xB K 3% i%
Tab 1 Expression of MMP-2, TIMP-2, MMP-2/TIMP-2 and NF-xB in kidneys of rats
(F+s)
Group N MMP-2( X 10*) TIMP-2( X 10%) MMP-2/TIMP-2 NF-«B (X10")
Control 6 0.64-+0. 02 6.48+0.12 0.99-+0. 05 0.29+0.02
Trauma
1 h post-trauma 5 1.4040. 15 6.5040. 25 2.09+0.46"* 1.1540. 08"
6 h post-trauma 6 2.1440.33 6.5740.12 3.26+£0.48" " 1.944+0. 14"
12 h post-trauma 6 4,1340.13" 6.5840.15 6.2740.23" " 1.56+0.12"
18 h post-trauma 6 3.30+0.28** 6.614+0.15 5.00£0.47* 1.46+0.12"
24 h post-trauma 5 2.96+£0.18" " 6.714+0. 28 4.33+£0.42" " 1.424+0.06"
Ulinastatin+ trauma
1 h post-trauma 6 0.6840.054 6.8740.19 1.01+0. 084 0.3040.0144
6 h post-trauma 6 1.27+0.22" 4 6.9140.12* "4 1.84+0. 314 1.12£0.05* * &4
12 h post-trauma 6 1.3940. 2044 7.064+0.11* =44 1.9740.31*44 1.18+0. 04" *LAA
18 h post-trauma 6 2.0140.51" *LLAA 7.1140.06* * & 2.83740.38" *LLAA 1.16£0.07* * &4
24 h post-trauma 5 1.57+0. 10" * &4 7.29+0.13" " 2.1540.19 * *44 1.06£0. 1944

*P<C0.05, " * P<C0.01 vs control group;
TRA group
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