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[(FE] BHH FEiTwet 24k w458 M7(TRPM7) £ £ fU5 (Sev) T4 22 37 4] X £ &4 3 4 (OGD) %
LAZTATREERNEPHOER, Ak “H8EA1dSD AR R BEELWEZET,. FLoAb4A, 86
PR 4R Sev FRAL #2248 (Sev 20) . OGD 41, Sev # & 22 + OGD 48 (Sev+ OGD 41) #= Sev 7 4k #2 + £ # Bk +
OGD 48 (A4, A 1.5 h BABAR, FEFIZHA 24 h B4 & OGD B A, B 244 L4 2 ALK
EFFF;Sev Wil LAZ 4T 2% Sev AL 1 h; OGD 41345 &b 2 0404 & OGD A A ; Sev+ OGD 4 4b 2
FAT 2% Sev T4 1 h,24 h 54 & OGD £ A ; B A4 2 7L Sev AL FL B i f2 32 7R A 7P Am AN 45 8 Bk (3%
B 200 pmol/L) , £ A4 F Sev+OGD 41, EF 35 24 h B /&, 4 # L4 % . TRPM7 mRNA #% g &
BARF HEFEFBTEIL-1IB.TNF-o ¥ mRNA A LFEG R 2 AP, BR LHaBak#.06D @k g
# % % TRPM7 mRNA % & &G %5 K F .8 =% IL-13. TNF-« mRNA & L5 B @ R EKFARIH(P<
0.05), fa 77 R0 2 Ak (P<<0.05)., 5 OGD #4L}k%k,Sev 414 &b 2 7, TRPM7 mRNA B & & & ik K-F . A
T % IL-13.TNF-a mRNA & L& & § &k K F A 2 EAL(P<<0.05), m A& HP 24 & (P<0.05), 5 Sev
ULV ER B A2 DAY 2 U TRPM7 mRNA &% & &k A F 8 % IL-13. TNF-« mRNA & b &% & ki K
Tl A FH(P<0.05), M A& FEBEFEIK(P<0.05), i Sev AR Ti@ % P 2L TRPMT it & %
K, 2 OGD LM ZT AT ERERM,
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Role of TRPMY7 in sevoflurane preconditioning for inhibiting hippocampal neurons
apoptosis and inflammatory responses induced by oxygen-glucose deprivation in rat”
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First Af filiated Hospital of Xinxiang Medical University , Xinzxiang , Henna 453000, China)

[Abstract| Objective To investigate the role of transient receptor potential melastatin 7( TRPM7) in
sevoflurane preconditioning for inhibiting hippocampal neurons apoptosis and inflammation response induced
by oxygen-glucose deprivation(OGD). Methods Fifty SD rats of postnatal 1 d were selected for extracting
hippocampal neurons and randomly divided into 5 groups,including the control group(C) ,sevoflurane precon-
ditioning group(Sev) , OGD group, Sev preconditioning + OGD group(Sev+ OGD) and Sev preconditioning +
bradykinin+ OGD group(combined group). After 1. 5 h oxygen-glucose deprivation, reintroduction was per-
formed,and then the normal culture was performed again for preparing the OGD model. Hippocampal neurons
in the control group were normally cultured only; which in the Sev group conducted 2% Sev preconditioning
for 1 h;which in the OGD group only prepared the OGD model; which in the SEv-+OGD conducted 2% Sev
preconditioning for 1 h,and prepared the OGD model after 24 h;which in the combined group was simultane-
ously added with bradykinin(final concentration 200umol/L) in Sev preconditioning,other treatment was same
to that in the Sev+OGD group. After 24 h normal culture,the mRNA and protein levels of TRPM7,apoptosis
rate,survival rate,mRNA and supernatant protein levels of IL.-18 and TNF-« of the hippocampal neurons were
detected. Results Compared with the control group, hippocampal neurons mRNA and protein levels of TR-
PM7,apoptosis rate, mRNA and supernatant protein levels of IL-18 and TNF-q in the OGD group were signifi-
cantly increased(P<Z0. 05) , whereas the survival rate was significantly decreased (P<C0. 05). Compared with
the OGD group,hippocampal neurons mRNA and protein levels of TRPM7,apoptosis rate,mRNA and super-
natant protein levels of IL-18 and TNF-« in the Sev group were significantly decreased(P<C0. 05) , whereas the
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survival rate was significantly increased( P<C0. 05). Compared with the Sev group,hippocampal neurons mR-

NA and protein levels of TRPM7,apoptosis rate, the mRNA and supernatant protein levels of IL-18 and TNF-

o in the combined group were significantly increased(P<C0. 05) , whereas the survival rate was significantly de-

creased(P<C0. 05). Conclusion Sev preconditioning can attenuate hippocampal neurons apoptosis and inflam-

matory response after OGD via alleviating the overexpression of TRPM7,
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AT AR R I ST R B L WA JRR T 24 AL R B
W B R B AR, G & L ke (sevoflurane,
Sev)! fik e 1l 2h P B RL v, Sev 15140 B AT B 2 0 /0
fk 1] P38 132 45 457 (ischemia reperfusion injury, IRD) i
P A0 3 T R 28 RORE SR . SR . Sev i A HE
A PR o 2 AR BT ) v AN B M 5 AR A 2K A A i Bk il S
Pl TC 0] T 0 % A 0 40 B 0 b & P R Y
T T 9 WF 7€ 26 B, I IRT 5 B i 52 1R B A 38 18 M7
(transient receptor potential melastatin 7, TRPM?7)
Al g R R I i & Cat ad B N R NN p4 T fi
Bie T, R, TRPM7 B R 1A 7 B ke 1 4 45
55 ) B G50 {H Sev WAL PR 75 38 T & i TR-
PM7 3 & 238 R ARG AR AR T M AV R . AR S5 id
b 7 AR R B B 48 0T SUBE ) 2F Coxygen glu-
cose deprivation, OGD) &l , #1} TRPM7 7 Sev T
A 35 A R B OGD i 5 i 28 75 8 1 F1 58 AE J g
E .

1 #MRERZ®

L1 kR (Dzh¥. A 1 d AEgEE SD R
B 50 KA E 50 g, BB £ P& 2% Be 52 56 3 ) 0 2
A, (2) FEALE 55 : Sev (it 5 : 10013131 1ty H
TL 5 16 5 Bs 25 45 BR 2N W5 5 B K5 3% 36 (dulbecco” s
modified eagle medium, DMEM) §% 3% 3& . o DMEM
B AR5 B27 s W B 5 E Gbico 24 w5 22 WK (At
5:90834) IO HY LR M (MTT, #t 5. M2128) 11y
H 2 [ Sigma 23w 5 J5 AL B K s bR id (TUNEL) i
& (5 AKP1684817) g [ Hi - Roche 28 ] 5 H 4
M2 18AL-18) 98 SR P8 I F « (TNF-a) | i 16 5
FEWZ BE M E CELISAD A& Wl i 77 & (4t = 43 0 K
EK0398 . EK0527) Wy 7 X1 - FE A= W) A IR |l 5 I
%X F) £ (5 : DRROATA) g [ H 4% TakaRa 4%
Al 350 TRPM7 Hifk (5 . ab109438) I [ 3¢ [ Ab-
cam 23\ s BT Bractin HLiA (L5 : BM0627) Ity B i1
T AEA YA R R 90 B (45 . DM2500) 1 5
K Leica 24w s W bR BEWE R RS0 A 56 [F Bio
Rad A #] .

1.2 Jik

1.2.1 KRRGDMEITTHESR S RoCE0-11177 .
PEHOK B S 200, 7500 £ BT 7 ) 7 Sk A SE K
B T 0K AF 20 53 25 0 S 2 20, B 0 S A1 2T N2
T mm® /NS A 0. 125% & BB 37 C Nk
5 min, FEIIA S 10 % i 4 I 75 (1) DMEM B 5% 5t gk ¢

transient receptor potential melastatin 7;anesthetics,inhalation;sevoflurane;ischemic pre-

1EERE AL . B0 6 min(l 000 r/min) J5 , 502 F I
AT AT EL L 6. 5X10° A /FLEk1 X 10°
A/ FL I 40 6 255 4 93] 4 i 31 22 SR St IR £ Bk 1 6 FL
Mrak 96 fLAR .6 FLAR KT FRAR PR AT E A S . 40
L8 373 2 20B27.5 % B il 0. 5 mmol/L L4
FWENE 100 U/mL H&E R M 100 U/mL 555 K E
B DMEM #5383, 4 g7 37 “C 5% CO,-95% % K,
(A9 B % AR b R R O8I 30 S B K A0 M A KOk
BB 2~3 RAT LB I TR 9% 3 d i 8% 3% 0L
HO A BE S 10 mmol /L B 5 DL okl I b 22
TR

1.2.2 OGD R gy sy SRk 9, 121053k, &
SEHE o0 OGD BRI, ook 9% 10 d J5 ¥ 40
M RE F= 54 0 T B DMEM K335 . PR R R R T
B R4, LA 5~10 L/min (1497 38 17 it 420 855 724 P9 K
A 95%N, M 5%CO, BIRASAR.1.5 h 5k is 5t
M B I35 ] )5k = B DMEM B 35 36 F 7 8% 55 46
¥:5% 24 h,

1.2.3 Sev Hi4bF S HCHK[2,10 071k, Sev Fil &b
FH 24 h g @ sr OGD BRI, B BS 95 19 #i 28 J0 A B
FRAA R R AL 1 R R 1 42 05 Sev 15 & §E 21 1 T 5|
2% 1% 5% CO, AR GRE 2 L/min) ¥ Sev £ A
B R4 .1 h )5 S P 4% & TE L Ak S A 25 SR Sev, 30
min J5 BRI B IR /G F 24 h,

1.2.4 S804 Hp@ocdnigrErLsr k5 4.1
FEXF B ZH . Sev AL H2H (Sev 2H) . OGD 4 . Sev fifi 4b
-+ OGD 4 (Sev+ OGD #H) il Sev i &b ¥ + 2% 1%
JK-FOGDUES ) . Xt IR 21 1 2 0 22 e AU IE 1%
3% 3 Sev A L 2 I0FT 2% Sev HiALHE ; OGD 4 i 5
P TTAUH % OGD B 5 Sev+OGD HM & 7647 2%
Sev Ak B G il 2 OGD 7 ; It & 4 4 42T Sev Tk
P[] A A % 77 3 A G2 BB CTRPM7 5 53 3 3
Fl, & W 200 pmol/LOMH, 4y 4b B[R] Sev +
OGD 41,

1.2.5 MTT &k # 96 FLak b= & e,
H A FEHLE 10 L, FIE# 85 3% 24 h )5 MTT
R A 2 TR TG R . AL AL BN 0.5
mg/mL i MTT, T 37 °C.& 5%C0O,-95% 23 5 1 1
TG FER RO 4 ho 8 H SN R AR G . AL oA
100 p L /9 H WA (DMSO) L )X W 10 min & 5 %8
4k 5 58 AV B FRIUFE 570 nm I 4 0 45 W )6
J& (ODysz0 ,, ME » T8 i 28 JC A X738 R
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FETR H = (L2 ODsr, /3 BB ZH OD57,) X100 %
(D
1.2.6 TUNEL #1-4@ik S Bl 12]h ik,
6 FLAL P4 LB F: i ph o0, BEALEC 5 fL. R K
Uity W SR A% T R % B8 B A 5 A9 TUNEL 3 46 1 4 28 0t
AT, IR 4% 2 B W EE 2 #1490 30 min J5 . 0
e T 0% R (A 0. 2% TritonX-100) &b ¥ 3
min, %] A LW TUNEL J W (TdT
fitf = FITC 96ARICWW A 1+ O BALIMA IR A
W 40~50 pL,IFF 37 CHRFA MR | h, FHE
TSR LI W (DAPD AKE PR B R R E A 2ok
B T R AEABEPLIE 5 D HLEF (X 4000, DAPT 4
o U A% ki 6 2¢O . TUNEL Y o 08 12 40 il & 2% (o
PG AT EM L ILH TR
P8 TR = CBH: 0 T 4 i/ 40 i A 80 <100 % (2)
1.2.7 Western blot & 1FEH#H 53 24 h 5.4 6
FUA TR 55 FR B A 20 . 45 L BEHLEL 6 L . f# ] Western
blot ¥ ¥ 25 5¢ TRPM7 (1) 3236 7K F. 4% 4140
R FRARC I S0 0 40 B 0 T 40 B, 24 -
BCA i &M ITHEAE &, MA 5 X i 5 Hi
I (SDS) FHEGE o, Wi K & 8~10 min 5 H AR ¥
R JEAT SDS-I P I I e 5 i L ik (SDS-PAGE) o
IR E A5 E R w3 4% (PVDP) i, PVDF JE1E
T2V MRS E AR P EIRE A 1 hE. R TR
) —Ht (FT TRPM7 Hifk .1 : 1 000; HT B-actin ik,
1:500H 4 CHELR. % 2 K, TBST | % %
5 min X 3¥K & » 12 T B 19 A B A ) — BT (1 ¢ 5 000)
FURIFE 2 h, TBST WPV 5 min X3 K517 H iR 1L
2 RER (ECL) B, 76 B 8 & 42 h 1%, 9+ H
Image Lab 3. 0 #AF#EAT KB 217
1.2.8 A& PCR(RT-PCR) KM 5 B8 ik
L1507 8.4 6 fLak P BR SR M & 00, 45 AL B HLI 6
fL. R RT-PCR & #4700 & TRPM7 ) mRNA %
KK PCR 514 i B S A=Y H R BR A |l &
. FEEFRBE, &L A Trizol ) & WAT, LA
PRIEAN ML FE 50 2400 . 2 05 SR BUE RNA, 36 8% 5% 5 il
cDNALHZY) 5 pL Z BR Takara 23 w350 & UL B 45
#E 47 RT-PCR #: . TRPM7 I it 5| #. 5'-GCA
AAT GAC TCC ACT CTC-3'; FiEs| 4.5 -GAT
TCT CTC TCA CTC CCA G-3', ¥ 18 H Br K fF 422
bp'*l, 1L-18 E#E8I#: 5'-GTG GGG ATG ATG
ACG ACC-3'; T8l #.5-TAC GAC CAG AGG
CAT ACA GG-3', 4" 18 F Bs K B 241 bp'™', TNF-q
B .5 -AAC TGG CAG AGG AGG CG-3';F
W4 .5'-CAG AAG AGC GTG GTG GC-3', ¥ 44
R B E N 115 bp®, Bractin E 75 #:5- GAC
GAT ATC GCT GCG CTG-3'; Figal 4.5 -GTA
CGA CCA GAG GCA TAC AGG-3', "4 B B K Jir
348 bp' . RH SYBR Green %6 % 8 il 7] & U 17
PCR R, RRBLARZR K 10 pl, RBLY 38 2508 J: 95
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CHIASE 10 $;95 CAFME 8 5,65 CiB 4k ,65 “CHEffi 30
s.40 NER . Z BOSCERL18 ]/ Jr ik, 345 TRPM7,
IL-13.TNF-a 5 B-actin mRNA % CT f# . L\ 525 41
H Y 3 AR X T X AL Rk s B 2722 [ — AAC, =
—(ACrgpm — ACryma ) s ACr = Crausnm — Crpacin 1
M H: 3 3K 7K
1.2.9 ELISA 3l 2 #2850 TL-18 Al TNF-a B
KV IEE SR 24 h )G 96 FLAR R SR AT,
HABEHLE 6 fL. W EM A TH R EIE W, R
ELISA 95 TL-18 #1 TNF-o BMOKF. WK
VLIS AEHT Y 96 FLAR P 4 i A £ 4P 4 T B R
VSO R e B AR S . SESE I A R LYK T
YRR BEES A TR R a5 . InAZLIER Z R
= BRI 5 ODys o o M4 FR 7 50 B9 OD 43501 2
HAR e i 2 f5 . A AR AR B W b TL-18 K
TNF-o 2 K.
1.3 Sifsfhbs W SPSS16. 0 48 it #1147 %4
M AT R DL T s R A1) H AR R &R
J M LA P<<0.05 NESHG %8 L.
2 % S
2.1 HHKRESHZLC TRPM7 mRNA FfIEH %
Bt 5 X4 . OGD 4l i 5 #f 4 oo
TRPM7 mRNA K & A £ EKFH B I & (P <
0.05), 5 OGD 4 [ #, Sev 4 ifF & #f 22 56 TRPM7
mRNA K8 [ R 38KF B B B (P<<0.05) . 5 Sev
H A B I D490 TRPM7 mRNA & 3%
SRR A (P<<0.05), L3 1.4 1,

F£1 SHEAB\IWET TRPM7 mRNA fE A&k

KELE (TEs,n=6)

21 5 TRPM7 mRNA TRPM7 & [ (pg/mlL)
Xf B2 100. 0420. 7 100.0416.5
Sev 4] 96.0423.4 106. 1422, 7
OGD 4 216. 1452, 6° 162. 634, 0
Sev+0OGD 41 129. 3429, 0P 111.1+18.5°
WA 194,933, 5¢ 150, 5+27. 8¢

*.P<C0. 05, 5 X B4 HL %855 P<<0. 05, 5 OGD 4 t# ;. P<
0.05,5 Sevt+OGD 4] %

1 2 3 4 5

TRUP7 B R R -
p-acin -----

T XIRA52:Sev 4133 :OGD 454 :Sev+OGD 4155 . WA 4 .
B 1 HEHKXKREBESMHET TRPM? EGFRIEKF

2.2 BHARBMSHEITCATELHTRILE S5X
HRZH P OGD 21 38 o 4 22 SO A7 1% A8 W] I i o 2
ROV & 22 A G708 L (P<<0.05) . 5 OGD
L HEHE » Sev 2 1 B i 2 T AT T AR B L 100 R T AR ]
AR 22 R Gt L (P<<0.05), 5 Sev 410K .
WA 2L i 2 T AT R LR IR T O 1 AR ] A
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. 22 T A iR R L (P<<0.05), 3% 2. 1A 2,

2.3 A KB D #2400 IL-18, TNF-o mRNA J&
EWEBAREKFRIE 5XIRA L, OGD A
¥ 298 TL-13. TNF-o mRNA K |34 [ %k K
SR E (P<<0.05), 5 OGD 4 H 45 , Sev 2H i3 1 fif
296 IL-18. TNF-« mRNA J& | & [ £ ik K FH
R (P<<0.05), 5 Sev 4 i A4 LM &
JG IL-18. TNF-o mRNA J b5 & [ £k K F 355
(P<<0.05), W5 3,
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®2 SARRESHERTERERATELRR(zEs,N%)

215 WG ITEARAEIE H (n=10) MG THT-R(=6)
X R 100.0414.5 11.64+1.9

Sev 4 98.2+14.4 12.042.7
OGD 41 42,746, 7 62.5410.9°
Sev+0OGD 41 87.4+11.1° 25.4+6. 2"
A 52. 946, 5¢ 55,249, 4¢

2, P<0.05, 5% B4 L4 P<<0.05,5 OGD 4 kb5 ;¢. P<
0.05,5 Sev+OGD 4 5%

A Xt R4 B Sev 415,C:OGD 415 D: Sev+OGD 41 E K4 41
B2 &ABDHET TUNEL FEMEATHBET (B B XHE, X100)

*®3 FHRREIWET IL-13.TNF-« mRNA R FBEEAREKFHLEE (zEs5,n=56)

mRNA J:FHEE Fl Xijj(y,g/ml‘)
21 51
1L-18 TNF-« 1L-18 TNF-«

X M2 100.0422.9 100. 0424, 4 70.2+16.9 82.4415.4
Sev 4 109. 6428, 1 96.7+22.5 72.5+19.5 88.2+23.1
OGD 4 214.5+55. 6° 179. 2433, 6° 172.3+33. 8 162. 4435, 42
Sev+0OGD #H 142, 3425, 8> 113.5421. 8> 100. 84+25. 6> 97.2+16. 7"
BAA 179. 5420, 9¢ 155. 8425, 8¢ 142. 8438, 4¢ 149. 3424, 4°

4, P<<0.05, 5% B4 H# ;P P<<0. 05,5 OGD 4l ;¢ : P<<0. 05, 5 Sev+O0GD 4 F#%

3 4 it

AR S BG BF 5T 45 S 2 B, Sev Tl Ak B AT 2% ff OGD
J& 1 S 2200 TRPM7 33 BE e 3k o Il 5 08 T 1 98
B, 1 TRPM7 ¢ 5 P 3 8h 71 92 3 Bk v 36 5%
Sev TiAbBEAPL A& KB i T-4F L B H Sev 1AL 3 1
R4 E R AT RE 5 OGD J5 i B 2 5¢ TRPM7 11
i R IR O,

Sev T A2 M R _E 5 FH 0% W A PR I 245 5 HL A RS 50 pk
JREER AR S, HHNAPBER T2 X
FESTE L KRR Sev Y S5 A I AT A0 B (MAC)
Jg 2%, 1 MAC Sev Wigb B 1 h & 78 1R &0 i A0 AL
IRT 55 7Y Hp i FHE i Vi o 21 236 T Bl i 35k 4 o Ay
Uk, Wk, AWF5E F OGD #ER #5764 24 h, ffi H
2%Sev AbFRVG T 4 2250 1 h,#Efy Sev i &b B () 52 1
Tk

TRPM7 2 —F ] Z 38 TR & KR40 & 1
SRR = I (R RS ToR i el = (U R B B I
3 E IR {87 3 (7 TN N S W= = - S BT Uk S A
P H A 450 TRPMT A 3t B 4250 Ca™" N
SRS it U G| R RN N ) A
B, OGD 5 8 J5 ¥ th #f 22 56 TRPM7 mRNA fil (4
FEIE K0 T, ELA0 0 T B RS 2 0 A T
R G, T Sev Hil 4k HLRAYL 7] ZZff OGD Jg (i #if
ZIC T, IR A R TRPM7 mRNA flE [ # ik K

. BB OGD J5 Sev Tl 4b P 4 #f 2 Se AR 9 7 L oI
fig 5 H T TRPM7 {80 AH G i i — 25 52 50 HiE
52, TRPM7 [ 45 55 1 % 2 700 92 B4R 7T 33 %% Sev il b
PR P T A TR AE L 0] Sev Bl AL B AT i
k> OGD J5 i D #f 22 56 TRPM7 B3t B Rk, &
PR T A 2o R .

BrRAE IR R Sev Fl Ak BRI A8 B 4 A4 T 2 AL
W ARBESE S R, OGD 1] % & 1§ 5 b 4 o6 1L-
18 Fl TNF-o %42 22 ¥ mRNA Fl [l & [ &k K
BB TS L Sev WAL PEW] A OGD 5 & 1 TL-18
Ml TNF-o B, 1M TRPM7 [ 5E 5 4 3% 30 550 22 Bk
Al 5 Sev (X FPHT R AE A UL B Sev il 4b # v] 3 1
W OGD J5 1 B 256 TRPMT (138 B 363k & 15 H
PLRAEH

25 F BT iR, Sev T AL B AT 1 28 iR #F 4 o0 TR-
PM7 3 i 335 , 148 OGD J5 1 5 4 48 o0 0/ T F1 R 9
SN

S % ik
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