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 E: BH WEERPELY (AGES) X/NRME/ NN BV-2 AR T HAMBEAF (IL-18. 1L-6) RKILMFE
Wi R RBR R F TR . ik BEARAMER TR /N BN BT 40 M 23 X 21 . AGEs 4H. RJBR# (12,5, 25, 50. 100 mg/L)
4, 5597 18 h, WS ML AR, BEIE S R B2 CELISAD T e 5537 B IL-1B 11-6 /KF, i S 5% & iy /)= Y. (RT-PCR)
JE IL-1B. IL-6 mRNA ik, 5F  HE DHE FWEE, SHRAVNMNR RN 2 i, SR>, AGEs 41% 541
Wiz Z, SPRKREFE, LU AGEs I 300 mg/L By AR, RIRE TSRS AGEs 416 k>, bl
RIEF 50 mg/L /b, SXTRAMLL, AGEs ZH4MIEFE Big i IL-18. IL-6 7KF, DAKAMIP IL-18. IL-6 mRNA ik
B, BAAWEZER (P<0.05); 5 AGEs AAHLL, RIKZEA Mk B W IL-1B8. 1L-6 ZK°F, BLA 4R IL-1B. IL-6
MRNA FRIEBIAT AT, HARIBRE 25, 50, 100 mg/L 417 5 8% (P<<0.05), DARME 50 mg/L 41 R % & 2% (P<<0.01).
i AGEs B R E /MR R4 A4 IL-1B. 1L-6, RERZXAEHEZM 40k AGES % /1N B 5t 41 Ml 6175 S 1
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Effects of gastrodine on expression of inflammatory cytokines in nerve microglia
cell induced by advanced glycation end products
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Abstract: Objective To investigate the effects of gastrodine (GAS) on the expression of IL-1p and IL-6 in nerve microglia BV-2 cell
of mice induced by different concentrations of advanced glycation end products (AGEs) and GAS intervention. Methods The
cultured BV-2 cells of mice were divided into AGEs group, GAS (12.5, 25, 50, and 100 mg/L) groups, which were cultured for 18 h to
observe the changes of cell morphology. The levels of IL-1p and IL-6 in the cell culture supernate were determined by enzyme linked
immunosorbent assay (ELISA) and the expressions of IL-18 and mRNA were analysed by reverse transcriptase polymerase chain
reaction (RT-PCR). Results Observed under an inverted microscope, microglia is mostly quiescent and less protruding in control
group; Most cell processes were more and amoeba-like in AGEs group, which was most obviously at the concentration of 300 mg/L.
Cell processes in GAS groups reduced less than those in AGEs groups, of which the least was in GAS group at concentration of 50
mg/L. Compared with the control group, the levels of IL-1f and IL-6 in supernatants of cell culture in AGEs group and the expressions
of IL-1p and IL-6 mRNA increased with significant difference (P<0.05). Compared with AGEs groups, the levels of IL-1p and IL-6 in
supernatants of cell culture in AGEs group and the expressions of IL-1f and IL-6 mRNA obviously decreased, there were significant
differences in AGE groups at the concentrations of 25, 50, and 100 mg/L (P<0.05), among which the decrease was most significant in
the AGE group of 50 mg/L (P<0.01). Conclusion AGEs could induce that nerve microglia produce IL-1p and IL-6 and GAS could
partly inhibit the induction of AGEs on microglia.
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PREEIE Moo A2 12 1 B D e AN 4 A L 1) oK.
A RGIFRE, AWTFCHENR I D) A 3 v K%
BT B R BRI R R ik 82961, AR L R
MU H T M A2 g 2. Tk, AR IE R
B 54k 7~ ) Cadvanced glycation end products,
AGEs) nJ 154 28 /) Jie i 40 Jf 35 T 1R R e M 32 1
(receptor of AGEs, RAGE) 4i#r, 5liEMZ/ MR i
QML B JOE AR, S5 PR BRI N () 1) & A
S PR EERE 000 R (W sg R 2, BRIk, el
AGEs 1115 H il BEAZ VAT FRBERE I ¥ — B {E AR
RINTT e RIKER RRIRINEBEG R8s, BAH
K. P RE A AL, R AT B
WK, PUEERE, SGRE e IZE . BRI STAE
SR JBR 2% U T Y PR M PO e i 45 45151, 7 I PR
RV TT R EEREI , (R TT AL AN 28
RIRZ AE 0] AGEs 755/ R 41 i i) 2 RE R
FIA HATHE ] A AR I ARIE . i, ABFSE IS RS
FEANG /NI T AN, LSRR % AGES T UM
S SRR BT TE - 0 0T R B hie i
IR AE T o
1 w8

BV-2 /NI T4 I [ [ s 2R B PR s
RER R ILRIEE 240 bty (95 0063), KR HEIH
B 2 AR P A E e (415 110807-200205,
U H 99%) , DMEM bt 78 3E6 H  Hyclon
Aw], A F BN DY ZE T AR TREA R TR
AT, 0.25%8 I A HE B AW A\ B
BE 4 Genetech Aw]/™= i, 4GS (BSA) 4
Sigma 2> ) HE 1433, trizol 24 Invitrogen 28 )77 4,
H41 A2 18 (IL-1B) 41/ % 6 (IL-6) ELISA
RGN RB AR A = HE 0 23, RT-PCR 5
B HEAEY TRA AT, DUS00 B Mk
FE 1A Beckman 2w 77 i, FeABAR 3 0 [ 7= 4 b
g, AGEs-BSA }2 AGEs X F 4 il 45 5k 2 it
Seik 7,

2 Fk
2.1 HpREESF

BV-2 4il e fd FH 7 10%Ji6 4 113 1) DMEM bl
REFEW, 1E 5%CO0,. 37 CH:Faffrhsss. ¥t
SPEE KA L, 2 X 10°HLIM B ER N 6 LI
W, FRATIK 4 80%pk £ I 4 L 15 DMEM bl
ER IRV AL EE 24 h )5, HEATSCGARER . FR2HY 3
AL, SRR 3 K.

22 KIsndH

B WL 2> A Bk 5 B4 . AGEs (SIZ56 i A
AGEs-BSA) FERXS 4] (AGES 300 mg/L) FIK R
Z T4l (AGEs 300 mg/L+ KM, KKEML
FUEWE/ R 125, 25, 50, 100 mg/L, AGEs
ERMRERFRNIIAN), 5%C0,. 37 CHIEM b 177
18 h (PRS0 SRAT I 5 A I 1) 550
2.3 RS FENE

OO KA K30 BV-2 i L 2 X 10° / LIV 3%
FERhT 6 FLES TR, 559% 18 h 5, BIEA = B
Bi WSS A AN T A 24 AR A
2.4 BV-2 HBEIE F1 894N

P HOAEKIH M 40 A s, S 10%06 44 1
3T I TR T PR AN I, LA 2 X 10 FL I 5
A 96 FLAR, FRFLAAF 100 pL, X537 24 h 5k
W, BEFLINN S AGES 300 mg/L G ILY5 1% 75 3 100
ul, T4 AGEs 300 mg/L Fl K JBE 2 16
MERTFRIE 100 pl, KPR 2T IR L 5 51 4
12.5. 25, 50. 100 mg/L, #4l ¥ 6 NE FL.5%CO,.
37 CE:FAAT R 18 h 5, HFLINIA CCK8 iR
10 uL, 37 ‘CHkLEHEE 30 min, 450 nm & &AL
JERE (A fH, THENE .

MBI Sy = CT-HIZ A — BIPEX A A (D 1 R
XA A — BIPEXS B A D
25 YHAEIESE EFEH IL-18. 1L-6 ZKTFBIME

Kl 1X10° / FLINE M T 96 fLIG R
B, BRAL 100 pL, FE41ve 6 DAL, g liRE AR
K% 80% I H TG ML G 7RG 7% 24 h, fi4h fulml 0
)G, P AGES LUK R ik B R R 22 11 15
FEIHATRE R, 18 h JG WL 3, 12 000 r/min &0
5 min, $EE40 L E3E, 80 CARAEARI . AR YE ELISA
RISV BV P R IR .
2.6 RT-PCRZA#MIEFRMA IL-1B. 1L-6 mRNA
BIFRIE
26.1 SIWGHK R GenBank il IL-1B. IL-6
Ko B-actin 5l ¥ IL-1p EiF 514 5’-TCAGG
AGGCAGTATCAC-3", T it 51 % 5-TTACACA
GGACAGTATAGATT-3", # #JiZ 390 bp, 1 ki
% 54 C, 30 NME¥H; IL-6 L5 5-TTC
ACAAGTCCGGACAGGAG-3’, Fiif514¥ 5-TGG
TCTTGGTCCTTAGCCAC-3’, § #KJiF 488 bp, iB
KL 54 °C, 32 MG B-actin L3514 5°-CCCA
CTCCTAAGAGGAGGATG-3’, Fiii5|4) 5-AGG
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GAGACCAAAGCCTTCAT-3’, ¥ K& 214 bp,
BAKIRAE 52 °C, 28 Mg . B AR TR
ATFIE ST REI r vk iAo

2.6.2 LA RNA - H Trizol 3744 M 50 B 5
HEERE IR 5 S AL AN 1) RNA, S840y e g
DE RNA I Ageo 15 Aggo IRTELAEAE 1.8~2.0, 1%H!
M A MR FVKIE 528 RNA [R5E k5l (28 S
1518 S IS HIIK O EEEIELAT A 2 1 1D

2.6.3 RT-PCR Wi ik it cDNA AR 5B
AT RT ARGV, R M5k 50 MgSO.
2 uL (25 mmol/L). 2XBcalst Buffer 5 uL.. RNase
Free dH,0 0.75 pL. dNTP mixture (£ 10 mmol/L)
0.5 pL. RNase inhibitor (40 U/uL)0.25 pL. BcaBEST
polymerase(22 U/uL)0.5 puL, Random 9 mers 0.5 pL,
SEEGFE S RNA 0.5 pl, RV EAFR A 10 uL. PCR
g LLIL-1B. IL-6 K¢ B-actin I R 51405 By~
H BB S A 20 ], 34T PCR N, 438 Je v
%k MgSO. 3 puL (25 mmol/L), 5XBca 2nd
Buffer 8 uL, K% 7%1#%7K 27.75 uL, Bca-Optimized
Taq 0.25 pL, ERUESIH50 54 0.5 b, RV EAE
2 40 L. Y4tk 94 C A YE 5 min, 94 °C
AFPE 30 s, 1Bk 30 s, FEMH 1 min, 72 CAuf fEfH
10 min. HUVRM WEINFELE MR 2 ul, PCR ¥ #8/=4)
8 uL, BAJESAET 2% IRKEALR: (& EB 05
mg/L) HkESfLH, 120 V HLFK 20 min.

264 FEELSRSNT ¥ PCR RN Wi TH
NERESEI Fk, B SAR AT RGE G, X1
YIRS AT IKBEFH, Gelpro3.1 #A4F 53 #r &

ZAROGRE, A IL-1B. IL-6 FEK 5 B-actin
PILCAE, RS ELE 3 IR,
27 HitEFRE

ffiH] SPSS 11.5 Seit#kAFutar v dr, Hidhs LA
XN, WL LEAHMOIAEA t 104, 2400
b A FH B DR 357 2200, A1) bR % 22 41 5 0 T 4
LbA ) S-N-K. Dunnett-t #55%;
3 H#R
3.1 AGESs-BSA W HIiED T

PR B, ARSI HI# K AGE-BSA
AN T HRL Al BSA A3 50 (1) 450 nm AT, Fr
JEJTH 5 %, Al BSA WAEAE—E ) 450 nm
H g, (HBAR, ASSLIG %K AGE-BSA 4%
AGES [R5 5 e PRI SCik R i,
32 ‘MREMIEESFETH

18] 5 e I B G B 2H 22 Sl i b SN i e n
L, A M AR R, RN, RIEDE, D
Mo ; AGEs 41nT R I 2 41 i 2R 45 A1,
AR, Mk K, W8 G
WA AR TE,  FHMARIT 1 AN B AN I ERR
S, AR, PTOCREIRTS, MO A TR 1
% RIREAPPX PRI P ar s, Ao filog b,
SR, PrGRERGsE, DUSTEIKEA 50 mo/L 4
B, WA 1.
3.3 ¥ BV-2 {AREE D BIRNE

AGEs SRR AEHT TN T4t i I A e sg i
N RAT ISR, S4 A HERENER (P>
0.05), h.#% 1.

poy i AGEs 300 mg-L*

KB 2 50 mg-L*

El 1 BV-2 MEMESFEL
Fig. 1 Morphological changes of BV-2 cells
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F 1 REFRREXINERYM BV-2 FFEHR IL-1p F1 IL-6 BI%M (X +s, n=6)
Table 1 Effect of GAS on vitality of BV-2 cells and expressions of IL-1p and IL-6 MRNA (x+s, n=6)

4153 pl(mg-L ™) A IL-1p/(ng-LY) IL-6/(ng-L %) IL-1p mRNA IL-6 mRNA

Xof HR - 0.70+0.16 27.73+£9.97 2213+ 6.72 0.557+0.125 0.485+0.112
AGEs 300 0.64+0.15 94.92+9.41" 183.19+41.16™ 0.948+0.160" 0.970+0.146"
GAS 125 0.59+0.23 86.55+6.84" 179.77+26.89™ 0.84040.086" 0.82840.097"
25 0.76+0.13 65.47+8.13"* 103.43+2567"*  0.718+0.152" 0.77340.099™
50 0.72+0.18 44,52 +5.36"" 55.54+21.69"  0.583+0.110" 0.558 +0.096"

100 0.61+0.24 54.47+9.13" 76.05+25.36"  0.628+0.080" 0.610+0.085"

ExIA e 'P<0.05 TP<0.01; ‘5 AGEs4ltt#%: *P<0.05 *P<0.01

“P<0.05 "P<0.01 vs control group; “P<0.05 *P<0.01 vs AGEs group

3.4 1EFF LEEH IL-1B #01L-6 /KF

Eix A L, AGESs 2418577 LW IL-1B-1L-6
AKTFHET R, ZREFE (P<0.05); 5 AGEs 4
AL, RIKESRFR LS IL-1B. 1L-6 K13
BB RRAE, ZRAER B3 (P<<0.01), HA LR
7 50 mo/L 41k, S5ORMEE 12.5. 25. 100 mg/L
MM, ZREE (P<0.05), W% 1.

IL-1p

IL-6
100 50 25 125 300
RIEZE/ (mgL™

XtHE Marker
AGEs/(mg.L™)

3.5 IL-1p. IL-6 mRNA BRI

RT-PCR &5 47k, AGEs 4140 IL-1B. IL-6
MRNA ik B & TR YD (P<0.01), KKK
AN IL-1B. IL-6 MRNA ik 45 g/, 5 AGEs
AL, HZEREE (P<0.01), HAFLIKME 50
mo/L AR iA s /D, HRFKE 12,5, 25, 100 mg/L
AL, EZREE (P<0.05), WE1 MK 2.

B-actin

2 RMREX AGEs iFS BV-2 4iff1 IL-1p #1 1L-6 MRNA RiZHIF2M0
Fig. 2 Effect of GAS on expressions of IL-1p and IL-6 mRNA in BV-2 cells induced by AGEs
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PP B N, T AGEs W NI%, LUK
JREVIEA B EACN P, AGEs A s, ff
TEFR R 2 AGES /K- W] a8 w0, A5 WFoe kBl
TERR M E REA RS T, TIPIE RS AGEs
PTG, TR 5 S IR B s 1) s PR 22— T,
{5 AGEs 18 i Bl A2 5% i rR A 28 R Thie H iy
AN 2

VT AR SR AT 7T S 7~ A 287N B I 40 P A A o K
P RGEIE W Dy Re bl EEAEH, MhE N
M) 2 A TR R, AR R R Gk
BHXFE EFE RPFMEERIER- . /N4 it
S 5B G RN . — BRSO, S
N A R R DA B B BRI A2 SR 2 A ) A

AR ZR AL, AR RFSEIOE 5 /N o 40 i A 4 B 4
PREEVERON., AT %o Jol [ 5 A 20 R B i 4 2 ik
SRR E, SR IEH M2 . Mohamed 25135 3
MEAAAI 22 TC R0 22 g 40 i A7 /E. AGES 5244,
AGEs &A1& [ i 5 AGE S24R45 &, W51 54
M, ORI NI T B ER S IS UL
TNF-o. IL-1B. 1L-6 ISP NI — R 51 R 9E
g2 NS R A N = ) D T I AV 2 v S e
N PR 750 I A2 AGES S0 R4S /N I T 4
PR RIEA T K

AHFFORIN AGES Wi S EE /NI At i = A
IL-1B. 1L-6. FRZ/NR BTN/ IL-1B. IL-6
5 AGEs BAIRMIGMEC R, X5 M —Leris—
HM, AGEs fEHI T4l | AGEs 21k, /540
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PR AR N, FEE— AR 9 A0 A R
SEA R, SEMEE A R A S IE RN, —
BWOE, BB ER . ERFERET,
MU S8 AL RN H LA RGO, 3o 0 /N B
0 My AR T RO RN . B AT NO,
SR g sy, e yige. ik, B
Ao BELBT /N T 4 s, e A e 4l i RAEIRAS R
HEEZ L AL, RLWEH BV-2 4 RIEAT
B gg, WECRRREST AGEs 55774 IL-1B. 1L-6
ISER, BT R BERE G BB, - 4R va R g
S o 94 T A R

ARSI e I — 78 TR R TR DR RK 3% R 1)
AGEs H¥# M &e /M R4 1IL-1B 1IL-6 [RIX,
Horpr 50 mo/L WX AP P B o AL AT g R
JBR 2 R % P A B A, kb T T A
) (LPO)Y =4, kR B AL, Hdl/N
MRS, Wb IL-1B. IL-6 S5 50ER ik, M
ME A REMARIRAS, P40 fkd 2R 4
EH

M2, AR AGEs 7] DL R A2 /N T
B IL-1B IL-6 [FRIE, M RBREE nT B4
FIPER, (R EAANLE AR, Afrd—P .
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