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89 mh B 5 Janus L # 2-12 5 25 5 5 FE AR F 3JAK-STAT, )12 588849 X % o 7 ik I SD K R AL A JE i AT R4 AR F
RAB(AFER)  TA P IKAEF (CFA) 2L (A 3R )F=8-0aS A&, F . &5 F41(2.20.,200 pg/kg) , £ 6 X, B OB F & 4 FefR 5
Rsh, HA B MK R AN G R B E T 24 CFA S 1% KRR R S s iz A 254,48 1R, %54 7d, RAK
B A k5% 1.2.3.4.5.6.7.8. 11,15 R K R A% X R4, 7K R4k L g 5407 k474404525 , K A Western
blot s i) K KK 2826 )5 I I K BUA R A HDACL~5 B A6 JAK, (pJAK.,) (B AL STAT (pSTAT:) & & £ A KoL, &
T K R A AR R ( 420 27K ) (CFA 28( A 72 27K ) 8-0aS £1.(20 ug/kg) #» JAK.-STAT, #9 35 3. 25 a- FIk- (3, 4-#2 38 ) -N-F
F A (AG490) 28 (8 mg/kg) , H-406 2, B Lok b IP AR G R iz AR 2h 4, B B 1R 4 7 d, R LA b m RIS 4
E IR L0 K R HDACS Aol i 4F 4B 14 % & (GFAP) E A At A E 0L, 4R 5 EF T BAFBRF Raks, A4 5mK
R0 45 KA U] R 4542 (P<0.05) ;5 CFA 481045, 8-OaSAK ¥ . & 1l 248 K R 9 45 L BRI ] 38 K (P<0.05), 25 &
R, 5T R E , CFA A K X A8 % A F HDAC1~5 pJAK, .pSTAT. & & & ik ¥ ¥ 238 5% (P<<0.05); 55 CFA AL %,
8-OaStk . ¥ . &M FH K AAHMY A F HDACSH . pJAK. .pSTAT. & & & ik 35 1 B AL (P<0.05) , /2 HDAC1~4 & & ik £ F¥H 1
it FE L (P>0.05), HDACS X ¥ & ik T 2H R i b, 58 F Ka s, CFAL R R AH 5 A + GFAP /= HDACS & ik 3
] 2.3 3% (P<<0.05) ; 5 CFA 40345, 8-OaS 4047 AG490 4 K R A4 # A F GFAP #» HDACS £.i& 3 ¥ 2 B4 (P<0.05) . #5ik:
8-0aS 7T A 245 ff b1 CFA % F 8919 X M om , A AUE T A5 FTRAM% A F HDACS & ik A= JAK, . STAT, #9 B BRAL KA 5%
KR 8-O-TBELARTF I3 T IR MM KR 4% 8 & CRULER ; 2R 4906 ; Janus LB 212 5 8 5 53 FE F 3, KR
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ABSTRACT OBJECTIVE: To study the effects of 8-O-acetyl-shanzhiside methylester (8-OaS) on the expression of histone
deacetylase 1-5 (HDACI-5) in the spinal dorsal horn of chronic inflammatory pain model rats, and its relationship with
Janus-activated kinase 2-signal transductions and activators of transcription 3 (JAK,-STAT:) signaling pathway. METHODS: SD
rats were randomly divided into normal control group, sham operation group (normal saline), complete Freund’s adjuvant (CFA)
group (normal saline), 8-OaS low-dose, medium-dose and high-dose groups (2, 20, 200 pg/kg), with 6 rats in each group.
Except for normal control group and sham operation group, chronic inflammatory pain model was induced by subcutaneous
injection of CFA into the left hind toe of rats in other groups; after modeling, those groups were given relevant medicine
intraperitoneally, once a day, for consecutive 7 d. Thermal radiation method was used to detect the latency of paw withdraw in rats
on the Ist, 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 11th and 15th day of administration. Rats were grouped and given medicine
according to the above method of the latter 5 groups. The protein expression of HDAC 1-5, phosphorylated JAK, (pJAK.) and
phosphorylated STAT, (pSTAT;) in the spinal dorsal horn of

lumbar enlargement segment in rats were detected by Western
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IP model was established by same method as above and then were given relevant medicine intraperitoneally, once a day, for
consecutive 7 d. The expression of HDAC5 and glial fibrillary acidic protein (GFAP) in spinal dorsal horn of rats were detected by
immunofluorescence histochemical staining. RESULTS: Compared with normal control group and sham operation group, the
latency of paw withdraw was shortened significantly in other groups (P<<0.05). Compared with CFA group, the latency of paw
withdraw was prolonged significantly in 8-OaS low-dose, medium-dose and high-dose groups (P<<0.05) , in dose-dependent
manner. Compared with sham operation group, the protein expression of HDAC 1-5, pJAK. and pSTAT; in spinal dorsal horn of
rats were increased significantly in CFA group (P<<0.05). Compared with CFA group, the protein expression of HDAC5, pJAK.
and pSTAT; in spinal dorsal horn of rats were decreased significantly in 8-OaS low-dose, medium-dose and high-dose groups (P<<
0.05) , but there was no statistical significance in the protein expression of HDAC 1-4 (P>0.05). HDAC5 was expressed on
astrocytes in the spinal dorsal horn; compared with sham operation group, the expression of GFAP and HDAC 5 were increased
significantly in spinal dorsal horn of rats in CFA group (P<<0.05). Compared with CFA group, the expression of GFAP and
HDACS5 in spinal dorsal horn of rats were decreased significantly in 8-OaS group and AG490 group (P<<0.05). CONCLUSIONS:

8-0OaS can effectively relieve CFA-induced chronic inflammatory pain, the mechanism of which may be associated with the

down-regulation of HDACS5 expression and the phosphorylation levels of JAKZ and STATS3.
KEYWORDS 8-O-acetyl-safalinoside; Chronic inflammatory pain; Histone deacetylase; Astrocytes; JAK,-STAT;; Rats
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P R M IR AT AT AR R BRI L T 2 50 pL A= PR
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e+t , 2 IA) P AR B (A6 86 . 45 R BN, SIEW
Xof REZH R T AR L E A, LA 25 2R BRI 4 2 v AR 1D 3
] @ 4555 (P<<0.05) ., 5 CFAZH L4 ,8-0aS ik . . il
S 21 KRR 4 2 VAR 3 B i JE K (P<<0.05) , HL&: 71
S o AR BRI A8 2 T AR I 2 25 R UL 1
2.3 8-0aS FHURZA T HDACL~5 K JAK.-STAT, 5 &
BEEMNRIE
23.1 S5 BURREEHLS AT AR 4 CFA
2] FN 8-OaS Ak . @ Al 4, B4l 6 L, 45 25 i [W)
“2.2.173
2.3.2  Western blot 3% £ #lll HDAC1~5, pJAK., pSTAT;,
EARE SHARRRKRGYE, EEEKE &
(280 mg/kg) , FRFURIBR I TRGH T R -5 S AR S MG R E v
WA, FHEESEHA 1 0.01 mol/L Wiz £h 2% v (PBS, pH
R 7.2~T7.4) PR AR N ST AR ER I, I F oKk 1y
515 BRI BOBBET M, N 4RIV R T R B
il 770 012 11 B R A R R . R A
STIRHURIL ST I R, W) I 4% W %8 1.5 mL 2504
H,F 4 °CF L 12 000 r/min 2.0 5 min, {fi Ff] BCA %}
BEOEPR R EEWHETE A E R, R 10% 1
SDS-PAGE HLiKk 43 , I44 43 24 J5 1 8 1 4% % PVDF Jii
b, DL 5% g WKy £ 2 h, TBST ¥ W PERR 3 1k, Ik
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©p<<0.05
Note: vs. normal control group or sham operation group, *P<<0.05;
vs. CFA group, "P<<0.05; vs. 8-OaS low-dose group, “P<<0.05; vs.
8-0aS medium-dose group, “P<<0.05

Bl JBAXRHGERBERPNESER
Fig 1 The latency of paw withdraw in rats of each
group
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HFARA  CFAZL  8-0aSft 8-0aSH  8-OaSf

= N 1 2 A1 e
B2 VAAXREDHESHHHDACI~5 pJAK. pSTAT;
EBRIEHEIKE
Fig 2 Electrophoregram of protein expression of
HDAC 1-5, pJAK:, pSTAT; in spinal dorsal

horn of rats in each group

R1 BEXREEYHATHHDACI~5 pJAK, pSTAT, &
BEXMRIEEHMVELR (x£s5,n=06)

Tab 1 Protein relative expression of HDAC 1-5,

pJAK., pSTAT: in spinal dorsal horn of rats

in each group(x+s,n=6)

Eabil HDACI  HDAC? HDAC3 HDAC4 HDACS  pJAK,  pSTAT,
BFARL 0854008 0661009 0714010 1.04£012 1014009 102+0.11 101012
CFA# 2324005 191£0.14° 2204017 172£0.11° 245+024" 241£0.18° 222£0.19"

8-OaSIEAIEA] 2282011 189£0.05 2314011 171+0.14 1814013 1.97+0.13° 1.86£0.13°
8-0aS AL 2262015 1.88£0.06 2262015 169+0.13 154£014° 1.68+0.15° 1.52£0.12°
8-OaS A4 2282016 1.90£0.05 2292016 1.70+0.12 1.08£0.13° 1.26+0.14" 1.22£0.15°
e ST AR, *P<0.05; 5 CFA 4l [1#4%,"P<<0.05
Note: vs. sham operation group, * P<<0.05; vs. CFA group, "P<<
0.05

HHEEZG 2019 4F5 30 45 5

T DR PRI I T S B8 3 b 25 MILAA PR 3 A A0 2 I
T E W (5 pH A 7.2~ 7.4 (/) PBS F14% 22 58 S ) [#]
FE . BUHIE KT B E T ERE R 4k FE 2 h
Ja . VA4 C .30 % FEFRA T K 48 h, R U1 ALEE D)
(JEEE M 20~30 um) , Ff PBS %k 3 YK, 5K 5 min, f 5
FH 5% L1213 =5 B P 2 b 07N B BT GFAP 1gG (7
LA 2 1:800) Al fiedit HDACS IgG(FiBs Hb 5] : 1:200) ,
TEETHELhG, BT 4 CTHE 48 h, I PBSIHUE
3K, 45 Y% 5 min, /il A Biotin 45 4 B 95t e 1gG (7 B L
fi:1:500) , FZ i F#FE 6 h; PBS FRRKIEDE 5 minx3 X
J&i , T ITE N Alexad88 Fric i I HT/N B 1gG Al Cy3 bx
1C ) Avidin (FR R EL 13428 1:500 ), IR E 4 h, PBS
FRUREEDE 5 minx3 K5 TG TR A & T A |,
FEKAY HARZER S5 LABadt if Bt i L LR A2 30
i I 8E GFAP 5 HDACS 9 W EARICHE 00 , o 4
Hr GFAP 5 HDACH Z5i51H M .

243 BRAEPLEMELR Gt IrikE2.3.37 T,

S5 B R JHDACS K RIATEBE R4 E. S51E
FARA L#, CFA 41 K BB #EH A Hh GFAP il HDACH
PRI B G 5R (P<<0.05) ; 5 CFA 41 L 4%, 8-OaS 41
AG490 41K B HETY /A Th GFAP Fil HDACS iK1 i
FEAR(P<<0.05) . K EUERETY M1 GFAP 5 HDACH ik
(I T LI 3, HEL Tk P LI 4 0 2 25 SR DL 36 2.

A. GFAP B. HDAC5

C. HDAC5+GFAP
h GFAP 5 HDACH Rix B % L &

B3 KXR&EED
(x60)
Fig 3 Fluorescence map of the expression of GFAP
and HDACS5 in spinal dorsal horn of rats(x60)

3 1tig

ARSI T HTT LR 8-0aS X 18 R M Y Bl
HELEALHIGT W CFA 2 BN Rz 3 e e
PES PRI, SR F Western blot 72461 8-OaS il 5 K
VA BT i N HDACL~5 Rk 4y . 2 i il oy
FEICRUbR G (0,7 12 WAL BT H6E 1 N HDACS 5 BIEIE
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BFARA

B4 EFAKXKREES A GFAP S HDACSRIZHHE
Xk E

Fig 4 Electrophoregram of the expression of GFAP

CFAZ]l  8-OaS#l AG49041

and HDACS in spinal dorsal horn of rats in
each group

®2 HHEKXREYEE R H GFAP 5 HDACS B3 R i
ENMNELER (x£s5,n=06)

Tab 2 The relative expression of GFAP and HDACH

in spinal dorsal horn of rats in each group (x +

s,n=06)
il GFAP HDACS
RFAL 1084021 0.82£024
CFA4] 2124013 1924038
8-0a84 083+0.19° 066+021°
AG49041 0852016 064£0.14°

T ST ARYE, “P<<0.05; 5 CFA 41 LA, "P<<0.05
Note: vs. sham operation group, * P<<0.05; vs. CFA group, "P<<
0.05

SRR BIFRIC Y GFAP Kim 3E7F ; Western blot 45 H gk —
AR IR 25 T 8-0aS RIS i 2 1 i JAK.-STAT: il
SE RSB . I JAK.-STAT. FUF5 T2 AG490 5 45
R B R,8-0aS il i FFAK JAK.-STAT, it N 15 554 510 4%
(ITEIR AL — 25 S F X HDACS B4 T34 B % %
2 I A P T £ P4 o FH

E VG v EET e i e i ra gl AN il )
TR 5 I A4 0 2 A 2 055 A, T P g I 4 i 2 e i
K R PR, 558 B 5 4 B B0 22 1) 9 i 57
TR BETS AR 10 JRAE SN, 1X 6 RAE R 745 & #h 400 b
AR 0L 32 A PT 6 AR 2800, (R RIS RO I Rk A 5
Jeet BRAEBIEFEIESE , /NI BT A0 i S AR AR MR E
JI I B3 )35 Ak 0, B T I 40 1 AR R e
G R AR S N A DS A P e SRR b O N R P S
TR AU N EEE, E M A REECRKZ
Mz —, B IEI AN B 2o 208 55 SRR
KA BET RO e MVEH .

HDACs /& —284% N85 1 , 32 B0 4L & /R i 2544
AL R 22 38 HoA B AR /e ™. & A 2k
FRJE M BEAE SE AR SC SR ik . MAE A XL
e Ak 7K1 D) 2 ¥R S B VE T . BEAEDESE % W, HDACs
FENPIR 0 KA R B AR P R R EE R, S 5 I A
MLFRBG T oAk DL RS, I H 45T HDACs r il 71 g
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275 , HDAC1~5 2 5 1 CFA 5 L@ PR M iy i 72,
UM M g M e LRk B i i . IR 43 77 8-0aS )5,
A 3 G2 il CFA 15 & B9 1 , HDAC5 1y HDAC1~
5 rpE— AR B R 14T, LRSI AR o 440 B Fr 9K
TGS E ], NIRRT T2k R R kS &
J& XA S AR I HDACS 5 5 T8 15 5 400 i 5508 1k
IR B VI

BRI, M2 AR I, B HE T A ALY I T 40 i
NI STAT, W R A /K V25 B 48 &, JF B 457 STAT. 1Y
I 0 AT 8% ) K BRI B B 3 ® . 2 JAKL 1R
SO FAE A AIIEA 2 6 (IL-6) Z50E JAE IR TR FH R & 4k
BERR LI, B4 H T Ui 4>+ STAT, 43 K A iz Ak .
TR TL I STAT: 43 T2 5 W 4H it PRl 105 5 4 ol 2
F13(SOCS3) Afiffi 7L K T4 2 (IFN-o . IFN-B) %43
TR, FEARSLIG R, 2B 4 T8 M S MR A AR R R
JAK.-STAT. {5 5% 53 B (W 35 BU 25 AG490 47 A+
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