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[ FE] A e ZRTHMEMEBE B T S B 5 1l T 1451475 (ischemia reperfusion injury, IRT) AR (R IFPEAE T,
WFFEPERETEA 5 A2 T R SCE 1 70 (heat shock protein 70, HSP70) Jz HSP70-mRNA 7 P 1 46 13 Hh ) 5 1
Blo & @ TEHHAARRFE LR 0 H IAE 1.8 ~2.0 kg, 23 A BRI0LFFHE A 4H (1-R) MgSO, #FTAMBFARH, &
W E Oy O YIRRAT W R ZE MRS B AR . T-R 20 M MgSO, #bFedH I B 2 B Blifbk 1 h,MgSO, #h 3t 20 75 I 56 5l ik
A M e e R h 2 IR AR T 2.5 % (L2350 MgSO, 1 mL/ (kg « h) #EVE. TH#EES 1 h2h 4 h 24 h 48
h F1 72 h G BIEUE Kz A 28U e e 412Uk 2E 0 5 3 A A4 B HSPT0 /K AT 22 R R WA Gt o
Real time-PCR il 2 28 [B] /N [R] B Bt HSP70-mRNA ik K, spHr H2z R WA S22 Lo JFil i 2 ke 2
WMEE MgS0, =X IRTBA R HEAEH, # 8 e 4Ub2 B RAE S T 24 h & 48 h, I-R 41 n] WL o Bt
/NG AR 925K HSPT0 , 1 MgSO, 41 24 h {455 HSP70 263k ,48 h Il HSP70 263k, Real time-PCR 7R Fig
HSP70-mRNA S7EFRRETE 1 h Has BFH,2 h A (5,24 h JEWI W PR, F#E T h2h fi4 hif -RAY
MgSO, #h A Z R A F I L (P <0.05) ,24 h A 2 R LG Lo AL kd &I MgS0, #h 74l 'F
UM SRFERR R IR AW s, 7  ARHM b 708 B 1T L I 250U B R i P T B A AR B, AT LA
FEAG IRI 3 72 5 1z 57 HSP70 2 HSP70-mRNA fyik .
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ABSTRACT Objective: To investigate whether there is a protective mechanism in exogenous magnesium
ions supplement in renal ischemia reperfusion injury (IRI) , and to study the expression of heat shock pro-
tein 70 ( HSP70) and HSP70-mRNA in the reperfusion injury. Methods: A total of 90 male Japanese
white rabbits (1.8 —2.0 kg) were divided into three groups: ischemia reperfusion group (I-R), MgSO,
pretreatment group and sham operation group. The right kidney was cut through median abdominal inci-
sion to make solitary kidney model. The left renal artery was blocked for 1 h in I-R group and MgSO,
group. 2.5% MgSO, 1 mL/ (kg - h) was given through ear vein before the artery was blocked and during
the blockeage in the MgSO, group. the kidney cortex tissue was taken 1 |, 2, 4, 24 48 and 72 h after
reperfusion. Immunohistochemical examination was used to determine the HSP70 expression. A modified
quantitative Real time-PCR was used to quantitate HSP70-mRNA in the three groups. Pathological exami-
nation was also used to confirm the results. Results; Real time-PCR showed that HSP70-mRNA began to
increase at the end of 1 h, and reached the peak at the end of 2 h in both I-R and MgSO, groups, but ex-
pression in I-R group which was remarkably higher than that in the MgSO, group at the end of 2 h and 4
h ( P<0.05). HSP70-mRNA levels decreased rapidly at the end of 24 h. In I-R group, moderate
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HSP70 expression could be seen in the proximal tubules during immunohistochemical examination after
reperfusion for 24 h and 48 h. By contrast, there was weak HSP70 expression in the MgSO, group 24 h
and negative 48 h after reperfusion. Epithelial shedding, border brush, inflammatory cell infiltration and
protein casts were serious after 24 to 48 h reperfusion, while only slight tubular cell shedding and necrosis
could be found in the MgSO, group at the matched time. Conclusion: Magnesium supplement can signifi-

cantly relieve the renal ischemia reperfusion injury. It can inhibit the upregulated expression of HSP70
and HSP70-mRNA in vivo, which demonsirates that the expression of HSP70 is not necessary in the pro-

tective mechanism.
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PO P AR A B R A, X IRL A LR 40 M AR H .
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1.2 Real time-PCR %% HSP70-mRNA #5735k
1.2.1  EUEHSE RNA R QiGen A )
RNeasy Plus Mini Kit {7 & #2 B MgSO, #b 5241 5
[-RZ1 1 h.2 h 4 h.24 h AR S RNA, S50
P E RNA B BE S BEEE o M AE Do/ Doy LLAE AT
F1.8~2.0 ZJdl,

1.2.2 iG55 M cDNA 25 —5E I E RS ey
RNA, fifi | Takara /% @] PrimerScript™ 1st Strand
cDNA Synthesis Kit 3% %% 5%ial 5 & G s —4%
1.2.3 Real time-PCR #ill] HSP70-mRNA [ ik
i Real time-PCR % AR A& IRI 2H 5 MgSO, #h35
HAESR I PR 1 h.2 h 4 h J 24 h B} HSP70-
cDNARY AH X 2 ik & J & 21 8] A7 Jc 2% 5+, 1]
GAPDHYE RN, Z: M8 NCBI % it HSP70 5]4))%
5, 51 W) 7 5 & 8T Takara 23w 58 1, 514 5 51 4
T :GAPDH I .5 -CCACTTTGTGAAGCTCATTTC-
CT -3', F ¥#: 5'-TCGTCCTCCTCTGGTGCTCT-3',
HSP-70 I i#:5'-GGAAGAAGAGCGACATTTTACCA-
3", T Wf: 5'-AACAAGGAACCGAAACAACACA-3',
PCR £5/4::50 °C x2 min;95 °C x 10 min, (95 °C x
15 5,62 C x60 s) 3L 40 #H¥, A & 7E BIO-RAD
/N MiniOplicon Real time-PCR X #7347, 2 W 44
FAH WS 1 pL, FU#514 1 ul, iQ™SYBR
Green Supermix 10 pL, ¢cDNA 1 pL, H,0 7 pL, i
if Ct BRI E RNA (19 2835 5, A4~ J5 PR 2 3 ik
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DA H0OG R 2 7289 3R, IR e 40 W 25 ek
Faki g 2 2 .
1.3 el 4L B HSP70 ik

HUh i B bs A, W B Y K Bl U0
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WK BB A S AT ) B HE L5 0L
LA ] S GG BIE S 22 A LXK B, R
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s REHUIA (/NPT AR, 1:100, 1 H AbCam 2y
Al) , =9 Rk FH A Dako 28 W] 7 . AE 200 f5AF
ST, PHPE AN A 55 20 45 W 535 A, B2 Py T
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2.1 Real time-PCR 45550 ¥
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4 hfl 24 h WA SUH AT HUORE 20 Br . 5 0 IR 4 A
L, #R 58 2 11 70-mRNA £ W 20 45 i) [i] 550 39 4
FtE (IR 401 h: 0.16 £0.02,2 h :0.24 +
0.03,4 h:0.16 +0.03,24 h :0.10 = 0. 02;
MgSO, #h75411 h:0.13 £0.01,2 h:0.17 +0.02,
4h:0.13+0.01, 24 h: 0.10 £0.02) . Fj#E
1 h B PRZH AT D3k b, 78 2 h B Gk B fl, &
S REIES X MAME2ZER Y ESG ¥R
X (P<0.05),I-R 2 {3 2 h B HSP70 mRNA
Fibwmm, ARNEFEK3.SHOE L), [F
[B)7E MgSO, HAL £k LIHA 2.5 5 (E 2),
ZHIA] LA R R HEE 2 h F0 4 h P4 23k i %
SiB3(0.24 £0.03 vs. 0.17 £0.02,P <0.01;0.16 +
0.03 vs. 0.13+0.01, P<0.05), ¥R 2 h UG,
HSP70 mRNA EA M /b, fR#ET S5 24 h T R

B(E3).

Conlrol 1h 2h 4h 24h
Group

Sham-operation kidney 0 h was used as control. Data represent as x +
s (n =35) relative to sham operation group. = P < 0. 05, A
P<0.01.
B 1 T-R 4R & HSP70 mRNA ffyHI%F 23k b i
Figure 1 Quantitative analysis of HSP70-mRNA

expression at different time in the I-R group

A
r * 1
3.0 —=- - '
r r 1T pr 1
%>. r x 1T = 1T = 1T = 1
Toast
3
g20¢
215¢
g
c10}
io.s - l
£ 0
. Control 1h 2h 4h 24 h

Group
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2 Mg kb FEA AR ] A HSP70 mRNA (4% ik i

Figure 2 Quantitative analysis of HSP70-mRNA expression at different
time in the magnesium supplementation group
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sent asx =5 (n=5) relative to sham operation group. * P <0.05.
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Figure 3  Quantitative analysis of HSP70-mRNA expression in IR group
compared to time-matched magnesium supplementation group
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A, Mg supplementation (24 h) group,partial tubular brush border loss, shedding of the tubular epithelial cell and protein casts can not be found
( x200, HE) ; B, I-R 24 h group: part of the renal proximal convoluted tubule brush border loss, flat epithelium, characterized by sloughed epithelial
cells in the lumen and protein casts ( X200, HE) ; C, Mg supplementation (48 h) group, part of the renal tubular brush border loss, the number of
slightly more than 24 hours of protection, no shedding of tubular epithelial ( X200, HE) ; D, Part of the renal tubular brush border loss, epithelial
flattening, protein and renal tubular atrophy, interstitial mononuclear cell tumor-like infiltration oflymphoid ( X200, HE) ; E, Mg supplementation
(24 h) group: weak expression of HSP70 in the proximal tubule ( x200, En Vision); F, I-R 24 h group, positive expression in proximal tubule
( %200, En Vision) ; G, Mg supplementation (48 h) group: negative expression in tubule ( x200, En Vision) ; H, I-R 48 h group, positive ex-
pression in proximal tubule ( X200, En Vision).

B4 T-R 415 MeSO, AL 4% 5 e AL a5 5%
Figure 4 Histology and immunohistological results of I-R and MgSO, group
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KOURFARL ., B Al I-R AR 24 h 55
KRB NER SRR B/ NER B AN 3R B , Boman 84
G A = ol 7 - B = O = 0 s T
B PEAEBUE (BT 4B) o T-R 48 h 2 A] DL E /)
BRAGARFEANME R R AR /N b B B P 4%
24 h A, HAEAT (8] BT i SORE AR iR (51 4D)
MgSO, 34 24 h B A B /INE I Bz Wl B 2 it
T R WLLTE 1) B /N 1 R R (TR 4A) o FETE
48 h B/ NERGEARYISE. 18] J5T A R UL A i 240 e 32 i (1]
4C)  FVEE 1 h 2 h }2 72 h 4[a)EE T el A8 R i .
2.2.2 fREgUksE 1R 4D 24 h )5, HSPT0
FER I IR, FR T Hh/VE HSPT0 ik SR (F
AF FiRAB ML) o FEREVE 48 h S5 RT WAk h Ve
K (I 4H) 1 MgSO, 41 P 24 h { WL HSP70 f{55
35,48 h K UL HSP70 ik (1 4E 1 G) , FREETE4 h
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TAA B Sl I PHE 405 2 5 4 A f SRR NO 7= A
WA, Ca®* DY, P9 B 3R 5 A2 1AM AR R S AL A
Ko Horr Ca® " FEANME P R RO IR,
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mRNA % HSP70 ik B b BEAR, 5 F AR A A0 L 22
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I 7 A B RO B 1 KT ARG, 3 o T LA Ry £
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MR IS . A5 Real time-PCR Xt IRI
J& ' HSP70-mRNA [ AHX} R ik B 1750 #1 & B0, 5
HEVE 1 h J5 I-R 4] HSP70-mRNA 3k JF 450 &, 5
TETE 2 h IRBNEME, 2 52 R, Mg #hedl S
I-R 24 HSP70-mRNA 7KF-F ##HE 1 h.2 h f14 h
W22 55U (P < 0.05) ,24 h 5 W35 RA M 25 5+
TGt B S W EAR TR E IE®HKTE (P <
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EH, Mg b 78 41 T 75 0 7 5 45 i 1) B 24 % Il
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I-R 2 e Mg " #hFE 4L 0 1 72 h 5 4l 812 %
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