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HEE Ut “BHBZ SR7 “Ahae” X 2P Sk T A
KR = XM R 55 PPARY/NF-«B {5530 & 15 1)

P, B, WM, ARA, K
ha ', RE R, AR, AT, A A

1. R B2 R2A s B BB, IR KV 4545 0% 2335, 4100055 2. i Rg B2 K258 — AP R IR R4 B

[(HE] BHM MA=XAZh¥E RATIANDERIGHENEE LRy (PPARY) /4 F R F B (NF-kB)
WBIEARAT WA R PR . SPR G T B AR kTR RAE I TR LA . ik 40 RSD R R ML AT @,
BEALA . WAHLA . AT+ A4, e A, B8R, hr e, AASARKIARAEESRAANFE
RESE LM RARRRER, #8)530min, LA 4T 0.9% ZALMIE R Z4H)E B4 T “Rak”
“PAFR” “HPKT 30 ming w4+ 4] A 28T PPARy #7657 T0070907 (1.5 mgtkg) MAZESE & T w4 T
b3k R 4530 min; #3h A 40T PPARy #3h A B4 51 BR (10 me/ke) MERSESH; oML ER MK AT
0. 9% FACAH 7R P E S G A8 Y0 R 45 30 min, EEELAT, #HAE30 min e (FAT) A TG AT/ A F3F
5 RG— KAT A FMUE, KR F R KT PCR k40 K R ARG B PPARy. NF-kB p65 mRNA 4% ;
B P kA KR = A 2 A R 5P PPARy. NF-kB p65. @ @ieAi-%6 (1L-6). MiEFREAF o (TNF-a)
R G RIE; TR RAESAREEN KR = LA 2 A R4 F PPARy. NF-kBp65 & k3R E ., &R LHEa4R
LA, RAZARKBEEATRAETAFFIHITEH (P<0.01), SHEALAR N FILE, THRESR
Aran. AR AL A R AR RAT A FF S H I (P<0.01)., 5 e4AR ki, F3E%#3 M
AT A FIR 5 AR, B4+ A A AT A FFES IS (P<0.01)., Hrdaaki, HAMAKR AWK T
PPARy. NF-kB p65 mRNA &£ 9t &, = A2 4 k4 F PPARy, NF-«B p65, 1L-6, TNF-a & & & iA3g5%,
PPARy. NF-kB p65 % X% F 3% (P<0.01), SAEA k&, & F LA PPARY mRNA &k A& |
NF-kB p65 mRNA % ik Ak, = AP 24 kA% P PPARy & & & k38 5%, NF-kB p65., 1L-6, TNF-a % & & ik #,
35 WA s A 40 PPARy % B3R B 3E 5%, & T TR NF-kB p65 3 K 3% E ¥ 55 (P<0.05 3 P<<0.01),
5 4tsarbar, @4+ 728 PPARyY mRNA . & & &k & % k3% B 1K, NF-kB p65 mRNA., & & &k &
RRIEFEIZH, IL-6. TNF-o & & kLK 5% ; #3720 PPARy mRNA, & & k£ 7%, NF-kB p65 mRNA .
F G RAEAK, 1L-6, TNF-a & & &k Bk (P<0.05K P<0.01). it w4 “Rb” “Fapkf” “4h£7
TR S AR kAR K KA AR AR, HAUH T A Eif PPARy & 3A | AR NF-kB &k, Mmdphl 4 2
R K IER PR %

[RBIR] SMmEA; w4 Kb, MmER; Sk, SRADEBRGADEET TR y; BHERET B

HETWH Wp A DA EREZ R SRR S48 SR (202303079147 5 i m 4
F AR B B 4 DX B 36 42 001 H (2023]160337) 5 W1 B 48 B& 24 2= BHE AR T AA
T H (20240304123 ) ; K VP TT F AR BIASE SRS THRIT0T H (kq2208198) 5 K VP TT A}
24 AR RS S PERHEH R A (k2d22053) ; W R H BE 25 K2 AT 58 A= B 5 B
(2023CX54,2024€X059,2024CX060,2024CX064)
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At Sk I A SR — ol i D 1) P 220 B AR 0
LI 2 h B S8 o E A s e R AR R, T
A AIIREETLE Y AVERIENBE T Sk
ACHR . MR AR, SRR AR A, TRE LR
HAETE TR o H R Sk R & 1R 2 dn e w] DG
ML B SF SR ARSI R 2, LUK SRS A A
TR 245 Qv IR By A 25 W R Il T AT g b B S
i AN BRI L I RURS: L A A e DR | G
FE . BUBEPESEAN RN S Al A R B i Sk
SEEME, CRCHHRRF R E S BRI
R, SR DR A sk AR Ak A A 38 5 0 O A2 AR y
(PPARYy) 0] Tt 40 i 53 4% %% 5% K F--k B (NF-kB)
B AL, IF ] BRI NF-B 5 DNA 3L K 3 1
DX R 25 5 NS SE R 1 53, FRAR T Al 6
(IL-6) ZFHHERMEH TRy LI, M ek 2otk R
K A ANEREAR o

kIR Trh g Sk S i, B
TERESE ™ R B, BTG IT Sk i 2k R AR I £ ik
BRSO, JELL R CBHBR R AR Ry
Z . MXIGRIFFERM, mer X, PHER . JR¢
TRYT ISk T S A 0 ELA B0 D 0 SRR R AIK k AE
R BYAE ] s ARSI N = SRR 2R L R S M
PPARY/NF-«B {5 538 [ 19 £ B — 20 BT R R XL
W BB IR AT BT SR S R AR T
REAE LA, LLssrdEm I BHIE TR Sk Stk &
YEIA BB P o AR S50 B 3 1 15 R P IS 25 K218
PR by 2t vE (/S BRI 45 - LLBH-202302100002) .
1 #RFF*

1.1 4

SPF 2 fd B SD K FR 40 H, MEMES, R
200~250 g, 3~4 D&, W AW FEYRHA
FRNE], A= FAIES . SCXKGHD2023-0011, 433
IREE20~25 °C, B 50%~70%, HASRIEHERTAE] 12 h,
1.2 EZZEXFNEMNE

PPARy sl 7 ER BRI AS S (555 : HY-14601) |
PPAR~y 11 i 57 T0070907 (%25 . HY-13202) . #i
fRIK KR (75 . HY-A0276) . A% iR & E2
$25: HY-101952) . SRk (485 : HY-P0206) .
M (25 HY-B1204) . 5-F2 @ (5-HT, 1%
5. HY-B1473A) . BEMREh &z sl (B85 . HY-
K3005) . Z—HETM (585 HY-Y0320) . 2%
HEE (575 . HY-Y0333) DAPIYH (%25 . HY-
DO814) . HLo WK E 7 (9845 HY-K1042),

I+ ¥ Mdchemexpress 23 7] 3 B Z 8 (185 .
H31020240), i E2580 025 A BRAF]; SYBR
TR qPCR A& (585 : KM4101), ZE[E KAPA
Biosystems 23 ) 3 J2 #5554 Oligo (dT) 18 Primer
5. 3806) . PrimeSTAR W & ik (55 .
9158A) . JX % 5 [if§ PrimeScript II RTase (%25 :
2690A) . HZH A RNA FHP 5% (45 . 2313A),
HZAR TAKARA A )5 AT =By (1855
PC2200, [ Solarbio 24 7)) ; BCA £ & 151
& (525 . A55865, ZE[H Thermo fisher A F] )5 Mt
FEEREIGLR & (585 RS0024) . 1E4T/N
IsG (585 : RS23710) . I FEH R 1G (185 .
RS23920) . actin HL3EFEHLIR (1845 YM3028) .
GAPDH g EHiik (9245 YM3029) ., HRP 41
(5255 1 RS0002) . HRP 24 [ (155 : RS0001) |
RF A B A F =40 (585 RS0011) ., Jml4bae
Y60 (525 . RS23910) . PBSTUEAZE hilk (%2
5+ RS0018) . Tris Z ML W (5845 : RS0023),
FH Immunoway 23 7 ; 2 L FHAE I (5745 : BSO43E) |
HHAHY M (525 BL939A) . JC DNase/RNase
K (585 : BL510A), E[H Biosharp A )5 H &K%
JEERFH] (H2 5. AWI0125), Kb LA yR)
A PPARy—HT (155 : AF6284). NF-kB p65
— 41 (485 . AF5006) | 1L-6 — 471 (5% 5 : DF6087) .
TNF-a—30 (155 : AF7014), ZE[HE Affinity 23 7.

— W MEEF %4 (0. 18 mmx13 mm), R"ILH =~
e BT A BR A E] s LRI (6805-D L),
WSk P AR AH,; BT RV-(AE323H),
VR TR RS R R S R B DL
(Icen-24R 7)), AN BLBANER AT BR AR 2 it
PCR ¥ (Quant Studio5 %Y ), 3% [E Thermo Fisher 2
A3 PRI (Odyssey ), 5[ LICOR 24 ) ;
FE, vk %% I A% (Mini Trans-Blo Y ) | 3% B H Jk £
(Mini-Protean ) , IR FAHRA A Wit
FEIRAL (TS-92%#1), [ Vniwersal shaker Al ; fiff
FRAL (SpectraMax MSE ), & [E Molecular Devices
oyl SR e L (NanoDrop 2000 %), SE[H
Thermo /Al 5 A MR ELY) A AL (RM201674), I
PR R A PRA A AL Pl (KD-PHL), #i
WL m R A ks ARAA; A%
(D100SE %), 3E[F Beyotime 23 Al 3 1E ¥ ¢ 6 B
5% (NIKON ECLIPSE C17#) | ZOEmifg 5% (NIKON
DS-U3AL), HAJEREAF .
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1.3 o mRAER B &

NS LR, SR BEALEL 3R A 8 KR
YRS UL, BRG] RG] FEFHIIEIR . B
S, B8 H ., A A RS A RS
REAESCHRESE ", TRIE (FIFIIREE2. &
Bk 4R . S-HT 2 1 wmol/L Y i 2 h 28 vh i k)
PN AR AR, A 4L T A 0. 9% A AN
VMBI TS . RO R 1% B %
B40 mg/kg I 1 T 5 BRI 81 28 5, TE T XS X %
L RS mm AR FF—/INFL, G A DA A i 5
I E R ROKEEE . AFEEAFARET
TR, WIRIUAES IR SR ZE (0. 0407
IU/100g, 1ml/100g), BH 13K, &EZ:7 KL,
Y, FRRBIRE S, Bk A N8 TEA 10 pl
RAEV . BT RS, B, WE. iR
WAEAT 2o Y, BB ER TIERW KR,
ZE A Gt SO B R R
1.4 FFm&*

14 20 7E 5 45505 30 min T 0. 9% AL IR WIS
ST, NGRS A5 AT AR YT 30 ming B CE L
S (CSEIREF R 2R T Y B R (CREHE
AT E LMD . “Ahe” (R BUAT M
RO B, BB 3 mmib) . “PHEER™ ()5
SHOCREBOCT FMMEE/NE T2 5 mm) Ak
M5 mm] o BRI KR RO ST 2 7R [ E &
e, EFRIES A — R R R EHE K s R
Fi2~3 mm, “FP" EHI2 mm, “PHBEZR” EOHI6 mm,
AN, DL 180 IR A BEHEA T, SRRy
120 /min, FFEEREE2 1 min; fPEHEE T, 143
HLFEMT U LRI IE i, K RUI Y AR H2HL
EM . CBHBE R BB, R B % (5 He
30 Hz) . B8 0.5 mA SFATHIL, a8 B DL KRR
VU RSCRRAEREPERE S o, R AT SIS )24 30 min.

H B+ 410 1 55 25 B PPARy 4101 1 57 TO070907 #3
KIET 1% —WIH TS RE, -1 3 ST
0. 9% FHACEN W, Be B L BN 0. 375 mg/ml 1Y
T0070907 IR 5 , #4530 min D) 1. 5 mg/kg I 5
WS, FESE 30 min T HUEFAUA RN 2

P 2% — W AR W in A PPARy
WA FIERRRILAS S BRI A, e & A 54 10 mmol/ml
(A AR B TR A0, T AR 30 min DA 10 me/kg HE
S E ISP AR A 30 min.

25 [ 2 A Y 28 [R] 5] 1] 37 0. 9% AL AN W I
J 1 3 AR 26 A48 30 min,

1.5 MLEIRARBA M 7 ik
1.5.1 fFAFAN KHRBIEGHA . SR
30 minf5 (THIRAT) KT HUS #1727 05, W
LRRPk . WE . TCEMERIS SR B A,
BRFFLLMES 30 min, BT R LK 1481
1.5.2 £ B %5672 3 PCR &4 ) K R AR Jis 2
PPARy % NF-kB p65 mRNA 4% 41 K5 —
WAT MRS, 2% B HZ 40 (40 ml/kg)
JE I VRS IR, Wb SE S Wik, BTk R, REE
PR, FH/ANIEE R DAL B RAL o A R R B B 2
B, JfE—Ly RO, fERmR R, #
B R S — SR AT A%, FH VKA BEER 7K S PBS
R ke 4% Z 5 W, -80 “CIRAFE& .
FREL 100 mg f BURE figi B 4 ZUREAS , AR IR &3
AL RNA SR S sk W5 5O € Bt PCR RV o
FRARZ . BARNA (500 ng) . 10 mmol/L fij S04
=HERIEY (2 pl) . PrimeSTAR KW ZZ MR (4 pl) .
40 U/pl HLH A RNA BP0 (1 pl) o EE w519
Oligo (dT) 18 Primer (1 pl) . 200 U/wl J 5% % fif§
PrimeSecript II RTase(1 ul),u&j]l]/\ﬂﬁ DNase/RNase
IKZE20 Wl PHESAE: LL9S CRYAMEFIANE 3 min,
IRIGMRIRAEIR 95 °C 55, 56 'C 10s, 72 °C 25 sH%%
PIEER 40 UK . FREAES s FHIR 0.3 CRUBLAE, 2l
60 CHHR 2 95 ‘Clisfiith 2. 2™t H L
FERAEXT RN 519t BRI B Y E AR A R
WNEE, BIWFS] . PPARy, Lif CACTCCCAT-
TCCTTTGAC, F i TCGCACTTTGGTATTCTT, 4~
4R Bt K/ 151 bp; NF-kB p65, [ CTGCTTAC-
GGTGGGATTG, F i TTCTTTCTCAGGGGGATTC,
P14 BE KN 149 bp; GAPDH, [ CAAGTTCA-
ACGGCACAG, F {if CCAGTAGACTCCACGACAT,
P34 7 BER/IN138 bp.
1.5.3 ZaQpiEien Xk =Xz 5 kazd
PPARy. NF-kB p65. IL-6, TNF-a & & %5 H(
AT 100 mg K FURE oG 5 2H ZOREAS i A S0 T
FELL B30 oy 400 Je B8 D B AL 20 s W,
BCA & & = 1R @ I e 8 R 2 . TR B AR D
AR T2 MR, R 20 5 2 O AR AR DU 2 R
i ZEHLVK . FEIEE. BP . SRS, RIEHENEA
BB A TRIEI T 9B T NF-kB p65. PPARy, IL-6.,
TNF-o 75 4 —H1 (44 1: 1000, 5%TBST 2% i % s B¢ )
Wi B T LA 4 “CRR 2642 R I B 1 1 5 F 5%TBST
ZE PR VERE 6 min, HFE S WG I AILLLANE G
Pt (1: 10000, 5%TBSTZEohiHRe) ZFIRFEAK 1 h,
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RN R E E 5K 5%TBST 28 MK 6 min 5% )5
BTRET, FTEGE. B, fHGel-Pro4. 041
Bra A AT I BEAE 43T, LA B-actin NS, 4553
DLEfRE AN RHOE%E (10D) {H5 B-actin Y
10D {H Y LLAEFR R o
1.5.4 .93 3 AREAm] = AP 2 5 k4% PPARY .
NF-kB p65 M8 f x4 22 5 B 15 J 4 K BRLA
o IS U E A Y0 e R 40 pm), &t —H
R LKA Ve PUREE L 10% Yl i
B, Wi—3t (PPARy 1 : 200, NF-kB p65 1:
200), YVIR-FR TR &N 4 CHEF R =t
(2R TG 1 500, AP/ TG 1 500) ,
WG E JIEE 50 min, FEIRVERR SN DAPL YL
BEEEIRIFEE 10 min, HJFMA H &Z9OEEEKF
5 min, WK HPE 10 min, PTG K B B 7] B
o VIR T2 Bss T Mg It RERE . RA
Tmage J 1. S8 JEAT 40T, T 49798 6 B
1.6 %itsFik

% FH SPSS 26. 0. Graph Pad 8. 0 8¢ i+ 4k 4 #k47
Giit, I TORN R A DA E AR 22 (Rxs)
TN, AN R R E T 225007,
PP LE A LSD ¥ 5 J7 22 A8 55 I JH Tamhane 777 .
T GRS 2 1E 2543 A Bk FH A 57 250 (DY o7 ] )
R, KM Kruskal-Wallis £ 5 . LA P<<0.05 4 #
SHEAGERE L
2 #R
2.1 BLKFRF B AT A 53R 5 HaR

TR, WERHTS AR EBAT 2025
GiiteEE L (P>0.05) . 52 AR (A,
HApR A A KBRS S K T 517 0 2# 5 7
(P<<0.01) . SRV [R] B fA] b g, + BSR4
. IR . Bl R R BRAT N S
FEAL (P<<0.01). HHEFAFEHELE, T 5
WA AAT R 2B PP B, FRL BT+ 50 20 3753 T
# (P<0.01). SEEF+Mfl 4R B ) b, 3
SFNAAT PP ERAL (P<<0.01).
2.2 ALK RASEEE P PPARy. NF-kB p65 mRNA
FOR KT AR

T2, SEAGE, HAR A KRR g
1 PPARy mRNA FRikFHm, BRI | H g+l 5
2] NF-xB p65 mRNA F ik Ft &, #3741 NF-«B
p65 mRNA 235 A% (P<<0.01)., SHRIZ L,
HLERAL, ALAFHMEIRI AL, 38R 4] PPARY mRNA

F1 AU KBRS ETTH 5 R

Table 1  Comparison of behavioural scores of rats in different

groups at different times (57, x+s)
415 WA T RS FHiE
ZSEA 8 5.25+1.04 5.88+0.83  5.50+0.93
REAIZH 8  6.13+1.13 34.00+2.45" 33.25+3. 33"
CiR Al 8 5.00+0.93 31.38+2.39" 19.13+1.96""
HLAF+IIHRIFIZL 8 4.88+0.99 33.13+3.18” 21.50+2. 39"
HaEhH 8 5.25+0.89 30.88+4.52" 15.63+2. 00"

Vi a) 57 CIARBE A, P<<0.01; b) R4 R ]
Hr, P<0.01; o) SHEF4EIRE L, P<0.01; d) SH4+
PR A R A LA, P<<0.01,

FIATFE, NF-kB p65 mRNA 35K (P<0.05
B P<<0.01). SHAEHE, mBEH+HIHFIZ PPARY
mRNA AL . NF-kB p65 mRNA £ikFHa, %
3541 PPARy mRNA %3k TH 5 . NF-kB p65 mRNA
FIKEAL (P<<0.053% P<<0.01). 5 H &+ 5
HI#, BEhHZH PPARYy mRNA ik T+, NF-kB
p65 mRNA FIk[EAL (P<<0.01),

R2 A KHMEREF PPARY, NF-kB p65 mRNA
FIBAT i
Table 2 Comparison of PPARy, NF-kB p65 mRNA expres-

sion levels in dura mater of rats in each group (27*“, xs)

205 AL PPARy mRNA NF-kB p65 mRNA
2 HA 8 1. 00+0. 00 1. 00+0. 00
FRIZ 8 1. 1920. 09" 3.030. 129
CERS | 8 1. 65+0. 119" 0. 96+0. 19"
HL BT+ R 2 8 1.32+0. 05" ¥ 1.73+0. 147 " )
Weahgl 8  2.750.17V" <" (.82+0.08" " V"

H: PPARy, skl i BRI S Y0 52 1 v NF-xB
p65, MG F-kB p65.

a) A E, P<0.01; b) SEEEILE, P<0.01;
o) SR A, P<0.05; d) SHELLE, P<0.05; ) 5
AL, P<0.01; ) SEE+HMEIFIZE, P<0.01,
2.3 BMK K= XAv 2K k4P PPARy. NF-«B
p65. 1L-6, TNF-a % & F& ik K-F rbdx

TR, SEAAIEK, HR 44 KR =
Z4 WK PPARy. 1L-6. TNF-o &5 [ 5158
(P<<0.01), BEAIZH | FLET+IDHI 4 NF-kB p65 &
FFRAHE R (P<0.01), #3741 NF-kB p65 & I
TR (P<0.05); SHAUZH ML, W4 .
HL BT+ BRI 2 . SR 2H PPARy 2 1 3R I8 3 0
NF-kB p65. 1L-6, TNF-o & [ £ Kk 5 (P<
0.01); SrEFA L, HEF+HIHIF4 PPARy &
KW E (P<<0.01), NF-kB p65. IL-6. TNF-o &
KA (P<0.01), #MahFI4HIL-6. TNF-afk
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£3 BAKRR=XHEH R T PPARy. NF-kB p65, IL-6, TNF-o2F 135 KF
Table 3 Comparison of PPARy, NF-kB p65, IL-6, and TNF-« protein expression levels in spinal trigeminal nucleus of rats

in each group

(/B-actin, ¥+s)

2H 5 Rl PPARYy NF-kB p65 1L-6 TNF-a
E{EE 8 0.2720. 04 0.3120. 04 0.23+0. 04 0. 18+0. 02
EAIZH 8 0. 43+0. 04" 0. 66+0. 05" 0. 8720. 07 0. 8620. 09*
KT 8 0. 7420. 05 0.29+0. 027 0. 5620. 09 <! 0. 49+0. 07 ©
H B+ 0 26 8 0. 62+0. 08~ ¥ 0. 440, 054 ¥ 0. 7320. 08~ ¥ 0. 67+0. 08" ¥
b el | 8 0. 7120. 042 < 0. 2620. 05" * 0. 35+0. 06" < V< 0. 3420. 06" ¥ <

. PPARy, Bt it ALY BRI FE WG S2 Kk v; NF-kB p65, st F-kB p65; TL-6, 4N 6; TNF-a, MRERIEH T o
a) SEAALE, P<0.01; b) SEAAE, P<0.05; ¢) SHAALE, P<0.01; d) SHEAAHHE, P<0.01; ) SHAF+MHIF

HIbE, P<0.01,

FRBI S (P<<0.01); 5 EF+H0HI 74 i,
W BN 20 PPARy B IR 13838 (P<<0.01), NF-kB
p65. IL-6. TNF-o 4 1Rk (P<0.01). 4%
HAR R = XA % H PPARy. NF-kB p65. 1L-6.
TNF-o 25 LUK EI LA 1,

B+
FE AR st Mn W3
H oH A FE N4

PPARY |— = w= «== w=| 57kDa
NF-kB p65 | — == — =— — 60kDa
IL-6 — o —— - — 24kDa
TNF-¢ |~ e == == —| 26kDa
p-actin - es e» e» e=| 42kDa

TE: PPARvy, ¥55EDH 1 i Sk Wy B 1A I 51 W) 0 =2
A y; NF-kB p65, HHEsEHF-kB p65; 11-6, HANMIA
#6; TNF-a, MEILIEHRF o
Bl 1 AHKR=MZE R PPARy, NF-xB
p65., 1L-6, TNF-o 25 F1HL K

Figure 1  Electrophoresis of PPARy, NF-«kB p65,

IL-6, and TNF-a proteins in spinal trigeminal

nucleus of rats in each group

2.4 ZAKRKEXAVZEA RAP PPARy. NF-kB p65
34 5 IR AR

KR, SEAHAE, HA4HRE =X
ZH WAL PPARy DGR BE S i, AOAUZH | AT+
P FI 4L NF-xB p65 o tnm B (P<0.01)., 5
BOARVAH L #, HAHdl . B3R 40 PPARy 908 JiE
B £ T T4 NF-kB p65 28G5 B s (P<
0.01), HrHELE, HE+IH 4 PPARYy %¢
SRR BN SS . NF-kB p65 2t EE R (P<0.01),

SR BRI A L, BBl ZH PPARy 2GR i
HA5E . NF-kB p65 2GR I 5 (P<0.01). 4541
K= A2 iR PPARy Ko NF-kB p65 Sy ¢
L 2.
F4 HKARR =P H R PPARY X NF-kB p65
SR B AR
Table 4 Comparison of the mean fluorescence intensity of

PPAR~y and NF-kB p65 in spinal trigeminal nucleus of rats

in each group (x+s)
2H 5 Lk PPARYy NF-kB p65
2 HHA 8 70. 06+2. 97 70. 7+5. 32
A2 8 83. 0424, 17 96. 9442, 32*
Gk 8  101.3622.559" 72. 89+2. 07"
HL BT+ R 2 8 85. 78+6. 30" © 89.91+2. 834 "
IRl 8  101.96x10.05" ¥ 77.38+3.94" ¥

U:: PPARy, st id S ALY REARIEAE 0T 52 1K v; NF-«B
p65, HFE S F-kB p65.

a) SIS, P<0.01; b) SET4IHE, P<0.01; ¢)
SHEHE LR, P<0.015 d) SHEHIFFRIHLLE, P<0.01.
3 itig

(DS R REEU S T v Y [ P BN )
A= /A SR LTRSS - RERRERY |7 N1 56/ -] A0
oA W R SRR IR E T A SRS
s, GE ARk, EAPAIE MIERAEN s BHER RN
MR 7T, (R - AMAEMRIE) 38 “MH7E EIR
Z N7 CBIBNIET, BRSNS 2, AR i 2%
Z 1o ARWESER A H AT TP Sk St AR,
W FHBZ SR . AP SCAE IR T S e Sk S A A
AL T A Sk R R AR BRI 2 A R DT
WMo ATRBARTOTE 0 R, B DS R
eI R 5 S 21727 S € 2 P PN
IR, FIS-HT. MEY TP (SP). W
EFR (ET). —% LA (NO). P55 Z I F A OCHE
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DAPI PPARYy

NF-kB p65 Merge

. PPARy RiIK I BTOEIRIE, NF-kB p65 ik UGG
id, 4k (DAPD DI#Eo864rid. PPARy, #5EHFid &Ly

R B TS 2 K y; NF-kB p65, B SEIH F-kB p6s.
B2 AHKE= A2 R T PPARy & NF-kB p65
Figure 2 Immunofluorescence of PPAR~y and NF-kB p65

in spinal trigeminal nucleus of rats in each group

(CGRP) ZF M TEEY A28 /KF-, (BRI
WG . AHOCHESY P R, = XM E RGN T
PR A 28 P ARRE 2 T B0 SRR R AR B R A
RIE T — MG N Yifle 22 = U2 o
W RER, Ak e L 2 R R i, B0 Y
Az A = SRR 2 B T R AR A7 — S 2L
TAC 11 ik R0 T P S o D R A, S 0 B o
PR RAE, FEOSIESIR AL . AN N
D UL Q0 L L B I R R K S S
JE| I b 25 29 4 RN — SURP 28 ] RS2l Sk R 2 s 114 A L
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Effects of Electroacupuncture at '"Fengchi'" (GB 20), "Yanglingquan" (GB 34) and ""Waiguan" (TE 5) on
PPARY/NF-«B Signalling Pathway in Trigeminal Vascular System in Acute Migraine Model Rats
HE Zhuozhong", TAN Lei"”, ZENG Yixiang", ZHOU Shengli*, WEN Haojia”, YANG Yang", TU Runze",
LIU Wei‘ai’, HE Ke’, FU Lef
1. The Second Affiliated Hospital of Hunan University of Chinese Medicine, Changsha, 410005; 2. The Second Clinical School of
Traditional Chinese Medicine, Hunan University of Chinese Medicine
ABSTRACT Objective To investigate the possible mechanism of electroacupuncture at Fengchi (GB 20)
Yanglingquan (GB 34) and Waiguan (TE 5) for acute migraine attacks by peroxisome proliferator-activated receptor vy/
nuclear transcription factor-kB pathway in the trigeminal neurovascular system. Methods Forty SD rats were ran-
domly divided into blank group, model group, electroacupuncture group, electroacupuncture plus inhibitor group,
and agonist group, 8 rats in each group. Except for the blank group, rats were injected with inflammation decoction in-
tracranial catheter to establish rat models of acute migraine. Thirty minutes after modelling, the electroacupuncture
group was given 0. 9% NaCl solution by intraperitoneal injection and then electroacupuncture at "Fengchi" (GB 20),
"Yanglingquan" (GB 34), and "Waiguan" (TE 5) for 30 mins; the electroacupuncture plus inhibitor group was given
PPAR~ inhibitor TO070907 (1.5 mg/kg) and eclectroacupuncture as the above for 30 mins; the agonist group
was given PPARy inhibitor pioglitazone hydrochloride (10 mg/kg) for 30 mins. Rats in the blank group and the model
group were injected intraperitoneally with 0. 9% NaCl solution and then bound and restrained for 30 mins. Behavioural
scores were evaluated before modelling, 30 mins after modelling ( pre-intervention) and post-intervention ; after the
last behavioural test, PPARy, NF-kB p65 mRNA content in rat dura mater was detected by real-time fluorescence
quantitative PCR; protein expression of PPARy, NF-kB p635, interleukin 6 (IL.-6), tumour necrosis factor a (TNF-a) in
spinal trigeminal nucleus of rats was detected by protein blotting; immunofluorescence double-labelling method was
used to detect the fluorescence intensity of PPARy, NF-«kB p65 in spinal trigeminal nucleus of rats. Results
Compared with the blank group at the same time, the behavioural scores of rats in the remaining groups increased
after modelling and after intervention (P<<0.01). Compared with the model group at the same time, the beha-
vioural scores of rats in the electroacupuncture group, electroacupuncture plus inhibitor group, and agonist group
decreased after the intervention (P<<0.01). Compared with the electroacupuncture group at the same time, beha-
vioural scores reduced in the agonist group and elevated in the electroacupuncture plus inhibitor group after interven-
tion (P<<0.01). Compared with the blank group, expression of PPARy and NF-kB p65 mRNA elevated in the dura
mater of rats in the model group, and expression of PPARy, NF-kB p65, 1L-6, and TNF-a protein enhanced in spi-
nal trigeminal nucleus, and the fluorescence intensity of PPARy and NF-kB p65 enhanced (P<<0.01). Compared
with the model group, PPARy mRNA expression in dura mater elevated and NF-kB p65 mRNA expression reduced in
each intervention group, PPARy protein expression in spinal trigeminal nucleus enhanced, and NF-kB p65, 1L-6,
and TNF-a protein expression weakened; in the electroacupuncture group and the agonist group, PPAR~y fluores-
cence intensity enhanced, and the fluorescence intensity of NF-kB p65 weakened in each intervention group (P<<
0.05 or P<<0.01). Compared with the electroacupuncture group, in the electroacupuncture plus inhibitor group,
PPARy mRNA, protein expression and fluorescence intensity reduced, NF-kB p65 mRNA, protein expression and
fluorescence intensity elevated, and IL-6 and TNF-o protein expression enhanced; in the agonist group, PPARYy
mRNA and protein expression elevated, NF-kB p65 mRNA and protein expression reduced, and IL-6 and TNF-a pro-
tein expression decreased (P <<0.05 or P<<0.01). Conclusion Electroacupuncture at "Fengchi" (GB 20) ,
"Yanglingquan" (GB 34) and "Waiguan" (TE 5) can can reduce the symptoms of acute migraine attacks in rats, and
its mechanism may be related to the up-regulation of PPARYy expression and the reduction of NF-kB expression,
thus inhibiting the neurogenic inflammatory response.
Keywords acute migraine; electroacupuncture; Fengchi (GB 20) ; Yanglingquan (GB 34) ; Waiguan (TE 5) ;
peroxisome proliferator-activated receptor y; nuclear transcription factor-kB
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