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(HZE] BH KB 2 R AT % M8 (TRPMS ) VB AE f Sk i B 280 R Bl = Xl 22 20 41
Y 2238 AR LR TRPMS 78 K B k08 AR AL R g EH . ik 8 20 Y Sprague-Dawley (SD) K KU
BLAT A28 G RERALRIBE A, B2 10 o SRITDUE H A 1 R FEEGTRERR Hh (10 mg/kg ) @7 TSGR 1E
Mk di R BRI, L5 ] X R A DU P AR R K AR SR HIMAT B TS o e — W NS 4 h )i, X454l
KEATAT M5y, 5 R R BT =SR2y, SR G 4 AL A i 4 — SURP 21 vh 4 R 2z R
(NMDAR ) IR fk ;s SR GEDO RN AR W 24 = e 28T TP 3 (I A (PKA ) MR35 SR western
blot VA5 TRPM8 F (WAL P A F A0, BRI L R BRUA A it 8 rh g S 1A T Ry 4D 43 1 e T IR
2 (P<0.05) . HiAIZH T NMDAR. PKA J2 TRPMS8 ik 7K F- ¥ F X 21 (P<0.01) . 17 8% PF4r5 TRPMS
23K K P B IF AH € (7=0.822, P<0.01) ; NMDAR 5 TRPMS8 2 ik /K - 8 & 1E 48 56 (r=0.794, P<0.01) .
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Role of transient receptor potential melastatin 8 channels in migraine mechanism in
rats

QIN Dong-Mei, ZOU Zhuan, ZHOU Chao-Ran, MU Fa-Guang. Sichuan Academy of Medical Sciences & Sichuan
Provincial People's Hospital, Chengdu 610072, China (Mu F-G, Email: mufaguang@163.com)

Abstract: Objective  To investigate the role of transient receptor potential melastatin 8 (TRPMS) channels in
migraine mechanism in rats by measuring the changes in expression of TRPMS in the trigeminal nerve of rats with
migraine. Methods  Twenty male Sprague-Dawley rats were randomly and equally divided into a blank control
group and a model group. Nitroglycerin (10 mg/kg) was injected subcutaneously in the back of the neck once a week
for 5 weeks, to prepared a rat model of migraine without aura. Normal saline was injected subcutaneously instead
of nitroglycerin in the control group. At 4 hours after the final injection, behavior scoring of all rats was performed,
and then the trigeminal nerve ganglions of rats in both groups were collected for measurement of expression of
N-methyl-D-aspartate receptor (NMDAR), protein kinase A (PKA), and TRPMS8 using immunohistochemical staining,
immunofluorescence, and Western blot, respectively. Results  The behavior score in each week during the rat model
preparing was significantly higher in the model group than in the control group (P<0.05). The expression of NMDAR,
PKA, and TRPMS in the model group was significantly higher than in the control group (£<0.01). Both the behavior
score and the expression of NMDAR were positively correlated with the expression of TRPMS8 (»=0.822 and 0.794
respectively; P<0.01). Conclusions TRPMS8 may be involved in migraine mechanism probably by activation of the
NMDAR pathway. [Chin J Contemp Pediatr, 2015, 17(5): 515-519]
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i S A — Bl PR 2 RS 2 Bk 10 mekg, 365 JAL A8 O BRI A bt R

HELE T RERRLAS 1T BB, B S X
KO, AR, DU R AEE SN O R E
R R L R e 2 I, R
VEDLHAORT T M A PRVE -2 UL, B2 et il =
PEAE D, H T = XM A U H 282 B R
HHY R BRI 52 R L7 38 3 2K M8 (transient
receptor potential melastatin 8 channels, TRPMS )
WAIAE = XM 2 LA Pl AR Y, I
TRPM8 2 55 fii Sk I KA A58 0, A &R 32 14
(NMDAR ) fEf# 5 Mg %F Ca™ N Ui BRI, fd
Ca™ RAEFHEAMZITA, AT PS4, Jffirh
R 0 L PN B BRS04 R, R R S A
(PKA) (i ", 5 8040 IR R 1152 1 TRPMS
IR LR A G i B ) S R R T TRPMS
e kI A L P A1
1 #R5mE
1.1 WY
T 05 9 fEE B HE M Sprague-Dawley (SD) K
B 20 H e U1 R Rl B / D)1 A R ER B 3l
Yy sige AR AL, SRR VFRTIES . SYXK (JI])
2008-110, 1A 180~200 g, Ft 2~3 1 H .
1.2 SCIG=EH

B ( HA Nikon 20 7] ) 5 K% KF o0 fr
X (Sartorius A ] ) 5 WMEBHE S (Z:E Gilson 2
Al ) 5 POERHEE ( HA Nikon 247 ) 5 HIKAX,
HLUKRE AL IR R 58 (26 Bio-Rad AW )
1.3 SLEFH

MR SR (st as R AR )
NMDAR iff (JEAHEMARAR] ) |, PKA $ifk (3%
Abcam A H] ), TRPMS HiiA ( 2 [E Abcam A ) ) ,
10% KGR (KT e s A RA R |
240 M J5E S R M R PR BGUR & (TR
KAEYARAE ) , MHEZL e (TEMED ) (3£
Sigma A H] ) o
1.4 WHERHHESEEREIRITAFYE

B 20 ORI T S5, FBEDLEC 7 Rk b
PLoF AR NS IO RREE, F4H 10 H, B
MR IR Tassorelli & ™ 857 T8 5 J6 fid Sk I K RS AEL
TESUH TR AR 1 BT VST AR T, 5 G i

AR i B b AT S0 BB R R S, S5, 4
GEEE ISR, A TSR H AR R, 7EE
Ja RS R 2L, JBRAN LS, A I R AR
3k, BERIEE R ERE N, XML L) 1~2h
JEIHR, BRI KEREBIEME . AR ATEShER
A M LRI, R AR T AR
(1) MHEBET: 10K 14 (ZEHRHH
L0143 ) , (2) BEESRIERNETH: 2 I
R4 (ZJERHI I 143 ) , (3) BeE T
3KIEN 147 (ZIERHE 1M 14y) , (4) 4
B Rz 1 at 14y, (5) R 1kt 147,
(6) HZeker: HBMNWH 1455, LA 30 min —4
gL R[] B, g H 20 B DB AT 43
W05k, BAME 6 40 I 6 3 L b WA A A
1.5 FRARERLLE

WA KT AT 02215 5 F 10% 7K &
(3.5 ml/kg) KB, [ TFARGL, IR,
FIE AL, FRERONE, Hk BB Sk G2 il 3
At T Bk, ki B E A Sk, Pl A
FRER /K2 150 mL FLEN K BUFFAE . il B R i 45 %
PURGEH S G, B 50 mL 4% 23 e tin
P A — 0 R AR, 1 EIK B A A
W R, REREN ARG b, REEIFRE
PRy, FR R M, 2 BRI T A AR AR, R N
AR BN, FREEBUR A = XMy, ¥ =X
P2 SRR R B IT Oy W, %) 25 SR THT (%) R i A
A 4% ZRBEEPEE, 4CHRAE; oK
SRUBR I 1 i B IR — S 2, Il
TR IRAE, 2R
1.6 REHALEKN NMDAR FRix

W = SRR R AR A [ B B 2 B rp
WKZDOR, B, AR, 175 um EREER
Yk . VIR bin . Kik, BT AL
KA B RAE 5, 0 L= fyE BT (1:200 ),
FIRIFEE 20 min J5, WK AU 25 B A in
S Pt KB — BT (NMDAR ik, 1:200) , 37°CF
HCE 1 h JFIA 4°COKFE R B 37 °CR T 2 h LA
I, PBS¥E3 WK, HIK 5min; FHEINAEY R L
BB (1:200) , 37°CHE 0.5~1 h, PBS¥E3 X,
FER 5 min; BT N2 50 pl BRAR - E AL BiAR
IR EE R FIZR, 37°CHCE 0.5~1h, PBS ¥ 31K,
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B Smin, DAB W8, FHFARKREY, I
e, ZOKRWE, Wik, EH, R R
FEAPRABEHLLEEL 20 5K U1 R, B3k 78 400 %
B T REMLIER 10 NLEF EATEE, R A Image-
Pro Plus 6.0 K& 534 R G X6 E—5Kk Y1 R 45047,
Ll NMDAR FHM:AH A TR % B (0D ) KR
NMDAR ik /K-,

1.7 BERAHEN PKA EARIE

iNGRR Ny S=N= I DSy NIV E SN (IR 2 il
W (1:100) , ZEHEIEFE 30 min J5HE 2 RWIE,
AN TN 1% BSA Fi B S bt K B —Hi( PKA BTiA,
1:100) , 37°CTFHCE 1 h G 4°C K4 1 7% 5%
37°C FHCE 2h A F, PBS %3 ¥k, YK 5 min;
PRIz EhRe I ILEST R —HT (1:100) , &L,
37°CH57 30 min, PBS ¥E3 K, 4K 5 min; &5
FH 5 pg/mL DAPL XA BIAZ GL £, HTo 0I5
B R BENERABEDLIEE 20 SkVIF, BEIKYI A TR
100 /5688 T BEHLZEE 10 S HLEF BRI TSR, R
Image-Pro Plus 6.0 EUG b R G kb 7 e A7
G RAETN3HT, L PKA BHYEZH A OD {3k R
PKA Kib/KF-

1.8 Western blot #il] TRPM8 &i%

BEBAE P AEAT Y = SURR 25 R AR B -5
(B Smin IMAWRA 1K) , BRI PBS PR,
HIA 10 pL/100 mg ZH 2R 1 24 A 1 mL/100 mg
) PMSF, 4> %% T EP 4 v, JF & T K
20~30 min {8 75024, BHIGRGIRS) . 4°C
11000 rpm 50> 10~20 min, $ FIFHSET 0.5 mL
EPAE ™, 17 SDS-PAGE R FHLUK, B6ME (IBFE )
HH, brREPUAR RN SR, SR Quantity One &
B AT BRI i 45 O B, DA AR R EE /

B -actin JK & L {H %678 TRPMS [ IR £k, 9
B 3
1.9 GitESH

R FH SPSS 17.0 BE i 25 4k ok Ol 1547 43 1
REER, FFE IR BOR AL + brifE22
(xxs) Fon, WILLIEBIE LBCR T « K05 A
KAEIIHT R Pearson FHICIMMT . P<0.05 NZEH7A
Goit=A o

2 #R

21 FWAKXRRITHEFSER
SRR begsr, B JEAR R R AT 2 PR
PR T R (P<0.05) , H¥ET 6 4, R
W, Wk 1.
22 WHKR=XNHEZHLH NMDAR Fix
NMDAR PHPEZRIA B AR A, X EZH rh 224
i NMDAR Fik#:55, BIAUZHph2e 40 rh NMDAR
MRS (K1) o 8 s B8 2
NMDAR %35 7KF (0.420 +0.033 ) B i 25 T %) B
21 (0.120+0.015) (t=242.355, P<0.01) .
23 WHAAR=XHEZHALAH PKA EHEKIE
PKA 8RB B OO0, XA b 220
Jitl PKA 25 28R40 (0.160 £0.034 ) , AHRIZ] pf
2R PKA 2 20 FHPESR A (0,410 £ 0.057 ),
XA A2 50 Gt 2% 2 L (1=83.104,
P<0.01) , WL 2,
2.4 FWHAKRBR=XHEZHLH TRPM8 FKix
Western blot £ I 2% 5 i} 7= 45 8 24H TRPMS &
KA (149 = 14 ) B FXTIRAL (62 + 8 ) (1=560.93,
P<0.01) , WL 3,

R1 FARKRITAERESEE  (xzs)

205 R4 1A 2 J# 3 JH 4 & 5
pOgiiEEE] 10 1.79 + 0.43 1.89 +0.29 1.95 +0.38 2.09 +0.36 2.10£0.34
HELFIL] 10 8.02 +1.44 16.5+2.61 21.3+3.50 23.36 = 3.30 25.60 £ 3.52

XiEN 13.12 17.60 17.39 20.35 20.98

P1H <0.01 <0.01 <0.01 <0.01 <0.01
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‘ kAT SV SRR, AR EE . AR
\ : oy G B WL BORSRR. A, G K
. P FATEAE TR, 1T ELAERAAEIR S TAE AL,
M1 REANERNBAXREXmaans NI CREETM AR, L

NMDAR B3R iE (DAB W1, x400) NMDAR 235 T 41 iy
BN, BRI R 0 . X IR pf 241 NMDAR
RN, PRI ANHTH NMDAR S50 FHE 0k

Xof R4

TR

B2 ®EREEQNMAKXR=NMEHLAH PKA

EHERFRIE (DAPI, x400) PKA B 113535 T-20 0 5 R0 4 i
F, LU PKA B PR A, XF IR 4L 240 i PKA 7R
MRS, RPN PKA 25 (A8 PRk

Xof it 4]

TRPMS (128 KD) ‘ e ——

o=

g

&mmwm‘d--I-hﬂnII-nu

3 Westernblot @M AA AR =X HEZAHL T
TRPMS8 #yRi&

2.5 HEAKRITHEITESS TRPMS K FE
FHESHT
BERYVZH K BRAT 2740 5 TRPM8 /K-F-Z [H] 42
IEME (r=0.822, P<0.01) , i5iH] TRPMS (1) 3k
K, AT R2E o i, AR, $RR
TRPMS8 W] RES 5 T Ik 10 A ALl o
2.6 #%ZI2H NMDAR 5 TRPMS8 8 X 51
PRI R B = S 22 41 4 NMDAR 7KF 5
TRPMS 7K -2 [0 5 IEAH 5% (7=0.794, P<0.01) ,
ViHH NMDAR &3k i, TRPMS FikJRHE i, 42
7k NMDAR [ fig5 TRPMS8 3 [H 2 5 T fis sk i 14 %
S bl

B SR AERRR S (1) KREEURLERILE
ARG (2) RAIEREERE, W
I [E] R 2~48 h, DERFRFEANZ) 1hy (3) KA
L LAB S e R A, LR S s U s 15
(4) LM BB R AR RE 5 ME A ORI G
R, CEE AR IRII 1R A SR AE B B,
FEgeE s (5) HsitE b BRI R

XPAFE IR JLZE Sk i AT 7, LYy
SEICAE R by B A7 H 0 I (] 0 i Y B . — 0 R i T
& MRATIN L 4 B el & PR SRS, ke
FESGIRTT /N, SRIAT e IR O Sk R G AR D
Iyo IR 5 70%~85%, KAFREEILH S
T—ALH . CREIR Mg, bk R
SR, Sy AN AAETBE 7 2 R I Rk
1B, PRI EAR R SIS EE A

SR, WSk I ZAENL A AN 2R, B
AR HLEE 2B T = Fp2r it BRI P |
A AR = SR e i A A Y B, =
2 M 2F AR F AU BN R H TG,
TR U 1L A5 YR 0 28 Y5 2 U Rl A — 1A
R I B ZU K, 2R g 1 aeh T ) R R
fil = XM 2 R AN R 2R R0, ph s o ™
AL KRR S S XM S E S UM A E R
¥, PRk, i AR 2, R R
E7EA g O Y B T B S &, RLE
MR RE T I S Jm i A& LR R JE

LI FE B IR EIG KL kI8 28 TG
b S, DA RS A, B DU o
IR PR b it Sk 9RO BRUBE Y, 2 ARS8 S0 = U
M= T NTG Bt (1) NO 3 i i g 5
BEEIOTG 1 IR L) = SRR R A, B 2K,
ol 06 B M0 4 o B KR, MR AR B, R4
I A, AT S 355 B o 25 1ML 48 R 0 7 A i e
SAE O, PG E PRI R Al AL 2
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1l = AL, hahik 2 E i {2z 4%
SIEEO . Kk AT R, HBEE; EA
K Bz JZ2 e A M X — R UE T AR
FFE 10 = b 22 45 B HAT B s bE AT mT s Pk
WOAHIFFEIN N = AR 275 2 Sk e & 28 % e 1) &
B

A SIS A FEALE D Sk IR S WAL VR T )
TRPMS8 ik /K4 BEZH B 2. T, iR TRPMS
AR5 T wkJm W &L f Uk R #2 . {H TRPMS
TR NS FECA L B ", TRPMS 25
P PR AL o, R RORE AL S B
TG IR AR A G, 3 B L 2R 14 52 /K TRPMS
Fik B, EIE PR E TR, Al E T,
XoF P SR Ry FRASE 7 A o b ot SRR AL ™ Sk
T K B =S ph 221 b TRPMS 75 (26 ik 2 iRy,
X5 AR B HA A 7T 45 R —3

NMDAR AJ LA ab 4% 141 5 5 P O 7 79 28
flfE . Mol nT YA PR A 2 A AR 1 P, ARSI
3 o A R Y O Sk 9 R BB TR ) 45 AR R
NMDAR ik b BEMl PKA #0%, PKA JR5E {7 42
fifi NMDAR ffb, Wi ZE rpBrEa A S 28um kL
TR A S R, ] NMDAR 3 557 kT
RN KA B AT S i AE ] #Y i TRPMS Y34
T EEAKH PKA MBS 7, SR, AFgT i Xt
NMDAR 5 TRPM8 FRiEACEAH TR R 2518
NMDAR 5 TRPMS8 JK & {l 2 [u] 2 1E A ¢, #&R
NMDAR #3554, TRPMS FikIRighn, fH—ik
B5E T 760 Sk & AEh, TRPMS Jt i 5 NMDAR
FRFEYIM AT, W PKA A BEVE N NMDAR 5
TRPMS Z (B3, L[R2 S5k & 1E. 2R
M, AEFUERH TRPMS 2 5 fwkm ZAEMLE], B
W BRI R IERTER, BT IR A G,
YEiE—% %2
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