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i E BN AAWZEXERETG 2A S BIRTEAELZ (Cel) ZHAT £ 4 Cel-1 ., Cel-2 #9 4 2 4% 4 4 A BT R ALH o
J7iE AIA 1 wg/mL B % 48 (LPS) % F 4 5 iR BV2 @ i 4 £ 5 A A 200 wmol/L it £A% £ (H.0.) i 5 7 5 AAb 2 5 tm B I
SH-SY5Y it B A5 AR, % B R B %% (0.625~20 wmol/L)Cel ,Cel-1.Cel-2 %% 2 Ff 2 i 64 A 5 5 7 4 43 % (0.039~0.625
pmol/L) F& B A 420 LPS # 5 BV2 % it3E I ik F — AAL R(NO) it 3 3R 58 B -F o (TNF-a) . & @@ fe /% 1B(IL-18) \IL-6 &% , #&
M H.O. 3% 5 SH-SY5Y 4 it 6 4 7& &, #M 0.156.0.313.0.625 wmol/L & P44 Cel-2 48 A )& H.O. % - SH-SY5Y 41 it o 5% s Bt
JUBE 3 i B (PISK) (AR B2 4L PISK (p-PI3K) \ & & 8 A% B(Akt) BFER AL Akt(p-Akt) Bk X & & B4 3(caspase-3) \B #k & 4 L35 2(Bcl-2)
F2Bcl-2 48 % X & & (Bax) £ A KT, R 7£0.039~0.625 wmol/L K E A4S B R ] , 49 2 X AL A 536 B 7~ , Cel \Cel-1.Cel-23) 7T
AR BV2 a3 Fxik F NO  TNF-o, IL-18  IL-6 #4948 (P<<0.05 % P<<0.01) , H sdb 22 % J& 44 3 Zc ) B 2551 4 (0.25+£0.04) |
(0.614+0.14) ,(0.11 £0.02) pmol/L; AALAR 47 BEA! £ 36 2 =, Cel \Cel-1,Cel-2 £ — & R JE F 7 1% 2% H.O. 4 22 j& SH-SYSY 4 i
R BRI (P<0.05 3%, P<0.01), HAv 2 4% 47 69 F B0 R % 4 %) 4 (0.43 +£0.08) ,(0.45 £ 0.04) . (0.28 + 0.03) wmol/L, £ H.O:
#-%,Cel-2 FiUs SH-SY5Y 4 L PISK | Akt & & 64 B i 4L K F F= Bel-2 % & & ik K F | Bel-2/Bax Fe i 39 2 F 91 5 (P<<0.05 3,
P<0.01),caspase-3.Bax % & & i& K3 B F BAK(P<0.05 % P<0.01), %58 Cel.Cel-1.Cel-2 £ —F # & T ¥ LA B Eaib 2
PRI EME, BV Cel-2 89 7 P 5 3% 5 Cel-2 #9 4F JA AL T 48 5 181 42 PISK/Akt , caspase-3/Bcl-2/Bax 13 5 i@ 3%, i 42 £ 55 BB | B AL B33
B, IrHlAh 2 s A T H £
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Neuroprotective effect and mechanism of celastrol and its derivatives in vitro

CHEN Peipei', YUAN Xiaoxuan', ZHANG Xin', XU Wei', XU Shaohua"* (1. College of Pharmacy, Fujian
University of Traditional Chinese Medicine, Fuzhou 350122, China; 2. State Key Laboratory of Dao-di Herbs,
China Academy of Chinese Medical Sciences, Beijing 100700, China)

ABSTRACT OBJECTIVE To explore the neuroprotective effect and possible mechanism of celastrol (Cel) and its derivatives
(Cel-1, Cel-2) in terms of neuroinflammation and oxidative damage. METHODS Neuroinflammation model of microglial BV2
cells was induced by 1 wg/mL lipopolysaccharide (LPS) ; oxidative damage model of human neuroblastoma SH-SY5Y cells was
induced by 200 pwmol/L hydrogen peroxide (H.0.). The toxicity of different concentrations of Cel, Cel-1 and Cel-2 (0.625-20
wmol/L) to the two types of cells was investigated. The levels of nitric oxide (NO), tumor necrosis factor « (TNF-a), interleukin
1B (IL-1B), and IL-6 in BV2 cells induced by LPS at safe concentrations (0.039-0.625 wmol/L) were all detected. The survival
rate of SH-SY5Y cells induced by H.O. was also determined. The expression levels of phosphoinositide 3-kinase (PI3K), p-PI3K,
protein kinase B (Akt), p-Akt, cystatinase 3 (caspase-3), B-cell lymphoma 2 (Bcl-2) and Bel-2-related X protein (Bax) in SH-
SY5Y cells induced by H.O. at 0.156, 0.313, 0.625 pmol/L of active compound 2 were all detected. RESULTS In the
concentration gradient range between 0.039 and 0.625 pmol/L, the results of neuroinflammation model experiments showed that
Cel, Cel-1 and Cel-2 could reduce the contents of NO, TNF-a, IL-18, and IL-6 in culture medium of BV2 cells (P<<0.05 or P<<
0.01) ; their ICs values for neuroinflammation were (0.25+0.04) , (0.61+0.14) and (0.11%£0.02) wmol/L respectively.

Meanwhile, all of them could reverse the phenomenon of

AESTE BHE A R34 H (No.82104321) ; i Je AR 2% decreased cell survival rate after H.O. treatment in the
R HE 98 52 H (No. 2060302) 5 4 £ 44 48 B} 27 Sk 4 5 H (No. oxidative damage experiments at a certain concentration (P<<
2020105062 ) 5 i H P 25~ B il 26 5 FHRL B 42 114l 55T H (No. 0.05 or P<<0.01), with neuroprotective EC values of (0.43 +
XJC2023009)

* E—EE WL . WFSE T s 2T BTN
E-mail: 2459751484(@qq.com

#BEIES BT WS, BESE I D2 i 4 protein, protein expressions of Bcl-2 and Bcl-2/Bax ratio were
. E-mail : xushaohua@fjtcm.edu.cn all increased significantly (P<<0.05 or P<<0.01) , while the

0.08), (0.45+0.04) and (0.28+0.03) wmol/L, respectively.
Induced by H.O., the phosphorylation of PI3K and Akt
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protein expressions of caspase-3 and Bax were decreased significantly (P<<0.05 or P<<0.01). CONCLUSIONS Cel, Cel-1, and

Cel-2 all have significant neuroprotective activities at certain concentrations, and Cel-2 shows the most significant protective effect.

The mechanism of action of Cel-2 may be related to regulating the PI3K/Akt and caspase-3/Bcl-2/Bax signaling pathways, reducing

the inflammatory response, oxidative stress damage and inhibiting neuronal apoptosis.

KEYWORDS celastrol; derivatives; neuroprotective; neuroinflammation; oxidative stress

PR PRGN SE 46 B T 4 22 20 M sl LR A 11 1k
R BN BT RE R Y TR R 22 RGN , P58
it AR MR T DA PR R B R SR R
SR A E R EE RN, HETIE R EAR S =R TT
BRI TF AR Rk AR EE R 259
BAEARE, KRRV EA 5 25300 v, A rh i i
STRU Y] 24 TCBERY DA Bl 2R A TR A3 245 )
BARRMZR I

HNTHELT 2 (celastrol, Cel) 2 ToF BHH W) 55 /A
Tripterygiam wilfordil Hook.F. B8 % 532 — , HA BT
R BUMIE AP SFE 2R ENE Y, Lin 5588
W1, Cel 7TEIRYT M 2B A TP T, F- 2l i it Ak
JOECRE T A AR S A e PR 5 R IR A 2 e B ke ik /b
2N IR EEVIw I NIV Z LR YIS A (AT
H T Cel FEAEIRYT T 78 A=W R FH BE AR TS 7 1 5 Al
VEFHAE )L, E9E E AT 22 0 A T S AR B iR AR BBOCR
T TR N AL G AN TR i A T A
WA R XS Cel HEAT 1 25 A4 , BV TR 5% 2 1w
CICC 23628 %4t Cel {35 T 21~ ! Cel 1174 #)——30-
RN HELL K (Cel-1) F1 3, 208, 30-trihydroxy-24, 29-
dinor-1(10) , 3, 5, 7-friedelatetraen-2-one (Cel-2)™ ( 4 ¥4
UL 1), Hoph 2 G VR F i oA WARGE -

B1 ETFTEWELHEH CeliTEH Cel-150 Cel-2

P 228 5 RE FVAE AR O TR i 22 3R 4 PR Hh & 5
TAEM . BEZ M (lipopolysaccharide , LPS ) J& 8% >4 FGFA P
PN BER LY, 1T T/ BN T BV2 iR — R 1)
B 9 i R 1, FE 80 7™ A e e I T s ARk
A (H0.) & —Fp FEIEMEA, il N IMERIE T A
2 B4 RS SH-SYSY 40 A 1=, 8% )32 F T 241
JiL 51475 B e 2 0 AT T B PR R BRI, ARRIFSE
FERTIARFZT LA b, 20 502K FH LPS i S /i i BV2
2T It A 22 S SE AR N HLO. 175 S F # SH-SYSY 41 il 41k
AR | A 28 4 0 AR AR N 38 2 AT T H R Cel K
HATHA ) Cel-1.,Cel-2 (M AR T, FF0E— 2 [ B 1%
PR AL A W] REVE FHHLE , LA 9 T Cel fii 29
A 2R 25 5 RN, AR R

TEZD; 20244755 35 55 5 1]

1 ##
1.1 FEUEE

ABEFE R IR F 2R HE REVCO A CO. 15 7746
(2% [ Thermo Fisher Scientific 2% &) ) . Infinite M200 Pro
1 %2 )y i BB A (7 [ Tecan /A & ) . ECLIPSE TS100-F
AU W5 ( H 4 Nikon 24 F] ) \WIX-easyPRO4 AU LAl
LKA [ v Rk (A6 50 45 BR A 7] ChemiDocXRS+
BRI A% 53 B & 45 (3£ [ Bio-Rad 24 ) ) .ZR0Q01600
AU 4K HL(SE[E Millipore A F ) o
1.2 FEARBSRF

Cel XF F& i (L5 111946-201501 , 4 )& >98% ) g H
b B A 2 R E BT 5 B ; Cel-1., Cel-2 (HIL 5 35
20220820, &1 B ¥ K T 989% ) $4 i A< A4 i 41 A 7 5
LPS(It5 1.2880, 413 =99% )W [ b 5% 2 i 1) i A= 4
ARA R A DMEM G FR 56 G 2R s  F SR
($It5 43 51 >~ €3113-0500 , C04001-500, C3420-0100) 14
W L NG A R A BR S F] s MEMYF2 Al 15 5%
F (L5 PM151220) 14 H 0 15 584 Y RHE A R A
7l ; CCK-8 41 i i J1ifk 3 & \ECL & Gk & (54
o0 MA0218-3 . MAO0186-1) ¥ [ K 3% S8 LE W1 A
AR T — A (NO) iU & . BCA & F1E 4Bk
F 2 (4543514 S0021S . PO010) ¥ [ |28 7= K A=
P ARAT FRA A 14 % 6 (interleukin-6,IL-6) | IL-
1B I8 R AL R F o (tumor necrosis factor-o, TNF-a) i
E B 33 W B A I (ELISA) 3 7] & (it 5 43l o MM-
0132M1, MM-0163M1, MM-0040M1) 4 ¥ [ YT 75 it 47
Sk A RS A 5 B B- L3N 4 1 (B-actin) T 14 (41t 5
K1716) W H 3¢ [E Santa Cruz 2\ 7 ; GRS BE LA 3 34
it} (phosphoinositide 3-kinase, PI3K) . £ H #{ i B (pro-
tein kinase B, Akt) . B ik EL 4l if29% 2 (B-cell lymphoma 2,
Bcl-2) | Bel-2 A 5¢ X %5 H (Bcl-2 associated X protein,
Bax) Fi {4 (6% 5 43 5l & 20584-1-AP ., 10176-2 ., 26593-1-
AP 50599-2-1g) ¥4 H BRI = &AW EARF R A F
JEIPER B I 3 (caspase-3) R 1k Akt(p-Akt) (Serd73)
Poik AR i AL Pl (horseradish peroxidase, HRP) f5
CA LAY R 1gG Pt HRPARIC I I £ e 1gG 3L
(52543 5] 4 9662S . 40608 ., 7076S . 7074S) ¥y [ 3 =
CST 23wl s SRR 1k PISK (p-PI3K) (S2448) Fiik (55 5
Ab182651) 1 FI 22 Abcam 23 7]
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1.3 ZHAE

/NN BV2 20 [ o8 R AR B2 R R
A BRA T s AR 2 B0 Mg SH-SY5Y 4il it (3 5 3
PR A R A,
2 FHik
2.1 ZAYECH

FRIL Cel . Cel-1.Cel-2 4 1.0 mg, 43 5% T — 1 537
TR T P, TE il B B2 44747 10 mmol/L BEERE , F 4 °Crk
R ARAT AT o I FHRIT , JFGT 07 40 ARS8 il 5 0 1 95 4
2.2 {HREEESR

B BV2 4R 57 T8 10% Ba 2 10075 1% B 5w R
) DMEM (= Wi 56 2 55 5 5 B SH-SYHY 4 i s 77 T
& 15% B4 1N 1% 5555 2 19 MEM/F12 58 2 15 52 0
o 2 PRI B T 37 °C L 5%CO. 55 F- f h i 55 . 2440
JifL 35 %) 809%~90% 119 % BB, FH 0.25% JiR & (1 B i1 7 1M
b AR, Rt AR 4 XA A R ] R Je 2 55
2.3 PIHERREEERR
2.3.1  Cel X HATAYXF BV2 4i a1 i A

K CCK-8 L HEATREIN . U 4E BV2 4l fig, #:fh =
96 FLAR (A5 B2 R 1 X 10" mL ™', 100 wL/AL) , T4t
iR s R 3R . IR AS Al (ToAi i) xR
(Er UM £ 259 R Cel B H AT A4 AN [R) R B 21 (45
iU E 19 20.10.5.2.5.1.25.0.625 pmol/L, 4 &%
SCHR H BTG ) Cel 25 25 VR Y LA ™) | B 41 3% 54
AL INZYAGFRIARSERE R 24 W 77 BV, AL LA
WILAIAE 10% CCK-8 ) DMEM i 55 353 100 L.
i3t 2 hm, I BRAYAE 450 nm i 1 b 52 HOG 9%
(optical density ,OD){H , 7155 4H A 132, JF-38 2ok 240 i 10
R Cel \Cel-1., Cel-2 XF BV2 £ Jfd it > K04 il e g
(median inhibition concentration, 1Cs) o 4 Jifg 411 i 2
(%) =[(XIHEZH OD— 452540 OD)/ (X B 41 OD— 75 H 4l
OD)]X 100%.
2.3.2  Cel M HAG A% BV2 400 1E 3500 h NO & F 1y
A

K H] Griess E#EA TR . HUBV2 4HAf, #1E42.3.17
TG0 (18 40 6 288 A TR, R A R R 2 5 3R M. 80% 72
AT T % R A BV R R g Ry 5 24 AN 1 2419 T IfiL i DMEM
R SR L SLIR A R X IR A B A A Cel K AT A
Py 00 AN [R) vie J3 2 (25 25 Tk 5 34 )y 0.625.,0.313,0.156
0.078.0.039 wmol/L, K34 “2.3.17 T T 521 45 B i )
BB AN R AL BN ARL T4 he BRXTIRZLSL,
HARRAIIMA LT W IE N | wg/mL % LPS il 24 h,
AN G SAERIRIY WERIEE AU BE 50 L 41 b
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FEW TH 1 96 FLA I, BRI NN A Griess Reagent 1
11 % 50 WL, F F EEAR A AE 540 nm 3% 4 4B OD i .
HRAE Griess i3 & UL A 45, 45 NaNO. i B B 431 4
0.1.2.5.10,20.40.60 100 wmol/L (1) 5L, HIVERR
YRR, A 20 M 8S 95 9 R NO 8 S 25 W xt p 4
SAE AN IR S 2R Cel (Cel-1 ., Cel-2 X%
P ARAE Y ICs0, T (%) = [(FEAIZH OD— 45 25 41
OD)/(#i#1ZH OD— X} i 4 OD)] X 100%
2.3.3  Cel LHATAYIXT BV2 YU F7 1 P 90 H 1%
YR

K ELISA (EHEATAGIN o BOW B A K3 1) BV2 41
JiL, Bz Pl 2 24 FLAR h C40 ifL %5 2 o 2X10° mL ™', 500
RLAL) oS5G5 Rt RE L A RLAL A Cel B AT A= Wi
AR B A (25 25 3414 0,156 ,0.313,0.625 wmol/L,
FRAE “2.3.27 T N LI 25 R ), R 3R L. AR
“2.3.27 N O IR T ISR AR A S AR AR AR
W o ¥ MR ELISA B £ Ul B B e 40 e bk i
TNF-o  IL-1B AT IL-6 A9 &5 .
24 MELBGEERR
2.4.1  Cel K HATAYIXF SH-SY5Y 4 E: 1 1 50

K H] CCK-8 B H#EATAGIN o W B SH-SYBY 4 fifd , 4%
il 28 96 FL AR (4% B2 5X 10" mL ', 100 wL/AL) ,
FAMIRE TR R R . ] 2 KR SR B
H442.3.17T,
2.4.2  Cel S HAT YN SH-SYSY 40 MIAFIE 2R A0

K H CCK-8 LA . B SH-SY5Y i i , 4% iR
“2.4.17 BT 4 M RE R T A AR L AR 20 R 2R % R L
90% 7c A+ 1) %5 i Bt BRI B 46 Ay B 25 B0OAS 5 245 1 MEMY/
FI2 8535 5L (5 1% IMIE ) o 5250 53 R w BEZH RS ZH
Cel S HAT A= W 10 AN ) e 5 2 (25 25k 1% 35 o0 0.625
0.313.0.156.,0.078.,0.039 wmol/L, K4 “2.4.17 3 T 5246
SR ) W AN, HHER T4 h,
B HE AL A1, H A 45 2 0 m A 243 5 R 200 wmol/L 11
H.O:Hi4 4 h, ST AE AL A SRS RS 7 H i
W, FFFLINA 100 L & 10% CCK-8 14 i) MEM/F12 1%
FeHk, KR4 ha, AR AR 450 nm AL & OD
E ISR AN MLAE TS 5, AR 4l 40 A7 15 2R 1155 Cel L Cel-
1, Cel-2 #lt 22 {3 371 19 2F B0 R 0 e S (median effective
concentration, ECx) o AIIAF1E % (%) =[(FAI4] OD—
Y5250 OD)/ (B 2H OD— % HHZH OD)]X 100%,
2.5 fTEW Cel-2X SH-SYSY AT HAEZELR
e b

K Western blot i1 746, BOG 804 K101 /Y SH-
SY5Y 4, 427 % 6 FLAR H (4 MI %% B2 1X10° mL ™,
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2mL/AL), TS FRAA DB s 55 . $2°2.4.27 00 R J7
Boord (L gy 25 A AR = R EE L 4300 0.156
0.313.0.625 wmol/L, ¥ FF AR 45 “2.4.17 T T 52 56 45 S i
SE R 3N EAL) AN KR WA T SR
PEIC, F BCA YA 2 SR R BE o 8 1 AS P JS E 150
VAE R S A T SEAT 8% ot A7 12 A - 5K T M O e ¥ e Pl
VK, Bl 7ETE I 400 mA S5 N HE K 45 min, 2 7] 45
min; Il A PI3K , p-PI3K , Akt ,p-Akt, caspase-3 ., Bax , Bcl-
2 B-actin—Pt (B-actin [HH BE LA 1:200, Ay —HT A Fs
FELLII A 1:1.000) ,4 °CHFE 117 ; TBST e , I AXT
W B (R LR 1:2 000) , I3 1.5 h; TBST
VERRE G , I ECL AL 24 &'t W Wi, FEEEIE g & 40 I
HEATBE , R Image J 320 BT 4% 2541 K BEA . DA
& HFRE 5 NS5 A (B-actin) 5741 K FEE A HLIEZR R
H AR [ FRRKF, B IR 1L -5 X0 AR B R fb 2 1 %
IRAOF ) A AR 1% 8 A B RR L KT, 7153 Bel-2/Bax
A
2.6 FitEFHIE

FIH SPSS 26.0 {447 481t 2# 5341 , R H Graph-
Pad Prism 8.0.1 A HVEG AR . BRI LI x +5 5%
7N, Q] AR FH RN 2 25 00T, O 25 55T 4[] 7
PR L3R FH LSD-¢ K 565, J7 25 AN 55 Hsf 2 18] 79 R bb sk FH
Games Howell #5555 . R 57K «=0.05,
3 H#HR
3.1 MHEREFERARER
3.1.1  Cel X HATA W%t BV2 4 MR (1) B 45 5

1.25~20 pmol/L Cel N HAT A= ¥ /E H J5 BV2 4l g
HAEIG 2 0 2 T B, s HAFE A 3P . Cel (Cel-1,
Cel-2 X%t BV2 4 il f%) 1Cs 43 1) 1 (1.14 £ 0.08) , (3.14 +
0.24) . (1.58+0.10) wmol/L(n=5), 7] i, Cel-2 %} BV2
Y M BEEVE FH AL Cel /N, o T IR BR Cel B ILAT A9
5 o W ) BRSO vE 2 0 i1 VA ol T 3= IS ESL 7
e (0.625.0.313.,0.156,0.078,0.039 mol/L ) A 1A H:
PP 2 RAETG M
3.1.2  Cel K HAGAE Wyt LPS 55 BV2 40 i 5% 37 Wi v
NO 7 1 52 M 25 2

S0 BB A, BRI ZH BV2 4 i85 55 NO 7 &
B T (P<0.01), SHEAYZ LA, Cel XHATAY)
i 0.156,0.313.,0.625 wmol/L £H £ Jifd 1% 77 W H NO &
158 EREAK (P<<0.05 8% P<<0.01), Cel.Cel-1.Cel-2 %}
Fi 25 48 RE 1Y 1Cs0 43 91 M (0.25£0.04) | (0.61+0.14) |
(0.11+0.02) pmol/L(n=4)., AU, Cel-2 il £ R (1)
YERISICR A . 55U 2,
3.1.3  Cel S HATAY* BV2 4 g% 35 W o TNF-o  IL-
1B B IL-6 1 H ) e 25 5

55X B A, AU ZH A0 i 15 SR TNF-a IL-18
K TL-6 &3 TR (P<<0.01) . SHERIZH LL#L, Cel

TEZD; 20244755 35 55 5 1]

NO %/ (mol/L )

Xt B
LRI

K

L4l

Cel 0.078

=

Cel 0.039
> pmol
O
o,

NO % #/(pmol/L )

L4

Cel 0.156
L4l

Cel 0.313
L4

Cel 0.625
L4l

= oE o= s=

pmol,
pmol
pmol,
pmol

=
= E
=

/(wmol/L)

@

X HRAL
ekl

=

= o=

=

¥

=

= o=
— —2 —~

—9 —~

a: XTI LA, P<<0.015b: SEAIZH L3, P<0.01;c: SAUAIZH
H&s, P<<0.05,
E2 BAMEEFEHINOSENELER(xts,n=4)

T FEATE A0 (R AS T) v 38 2 A4 i 355 3 b b iR 8 A 7K -
2 i F AR (P<<0.05 B P<<0.01) , -5 30 4 e B AR i
e, BRINEL
®1 VAMAEFRES TINF-o IL-18 RIL-6 £/

MELER (x£5,n=3,pg/mL)

il TNFa 1.1 L6
A 566.57+36.33 37214452 82621183
g 1989.78 +45.12: 17892 1451° 199.53+1781°
Cel 0.156 pmol L4 1183.92+40.83° 12445618 15579547
Cel 0.313 pmol L4 100926+ 41.84° 95.0240.79° 142,99+ 149
Cel 0.625 pmol L4t 910.61+33.63 §74740.64° 13159£431°
Cel-10.156 wmol L4 161851+67.12° 13459 4.40° 177071007
Cel-10.313 pmol/L4 1 274.94 £ 8438 121241462 150,63 £4.50°
Cel-10.625 pmol/L 4 102770 £ 60.59° 101.68:%4.56" 130,64+ 4,64

Cel-20.156 pmol/L 41
Cel-20.313 pmol/L 4l
Cel-20.625 wmol/L 41

11635312553
1053.53£5251°
914815133

108.6748.55°
9481433
79.74£359°

155.8843.71°
145822 6,19
121221935

a: SXTRRL A, P<<0.01;b: SAHEIL LR, P<<0.05;c: S
He#s, P<<0.01,

3.2
3.2.1
ERES

mELRGEENARER
Cel e H:A5 A= W %t SH-SY5Y 4 Jits 75 V£ 19 5% i)

1.25~20 pmol/L ) Cel K& H:fi5 4 ¥ /£ H J5 SH-
SYS5Y 40 M A7 15 R 03 T 9, $ s AR A dn i Bk
Cel, Cel-1. Cel-2 X} 4 Jifd /1Y) 1Cs0 43 5] A (1.30£0.09)

(3.90+0.16) , (1.42+0.10) wmol/L (n=5) . N T 4k
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Cel X LA APyt T, Ji5 250 52 90 e 4300 At it 2 K
TG I 3 52 W Y 25 ) vk B (0,625, 0.313,0.156, 0.078
0.039 pmol/L ) K3 PA HHT A A A T 4
3.2.2  Cel K HATA W% SH-SYSY 4l o 715 Z 14 52 i
4

50 HE A B A, A5 20 A1 A7 5 R R SRR (P<
0.01), SEIARI Lhis, Cel B HAT AW AN [] e i 2H 4
JL A7 105 2 5 e B K PR T v, O HL0.313.,0.625
pmol/L Cel J JLA7T A= 1y 35 AT bk 25 390 7 HLO. b 3 = 41
FETER AR 9 0 4 (P<<0.05 5%, P<<0.01), Cel,Cel-1,
Cel-2 #ft 28 f& 47 ] ECs 43 il 2 (0.43+0.08) . (0.45 +
0.04).(0.28+0.03) pmol/L(n=5) . AJ I, Cel-2 [l £
PrpE PSR . 25 WLE 3,

1257 125
100 100
& & b2
A 754 75
i i a
& &
2 50 = 507
g =
251 25
0- 0
T § 20 &% 8% °F 8% T ¥ 2% &% 8¥ °F 8%
EOH2d3ao0235d 2l E O So22 22528
E ® S852332858 50 ¥ ® S3932522 3
=~ 8t 3t 8t 8E 3¢ T IETEZEZEE
3¥Y3¥Y3v¥Y3ivs 818181()1&1
A. Cel B. Cel-1
125
C
100
L;\i' C
§ 75+ b
:?é a
= 504
F
251
0
¥ § ¥ oW BF oF QW
= o Saoa T N2 e
= y O=oO=°S=°9= o=
(=g SN g Ng o g C\ﬂg Ng
8181$18181
C. Cel-2
a: AT HRE LA, P<<0.01:b: SHRIZH [LAE, P<<0.05;c: HHIEIH

i, P<<0.01,
B3 FHEASHSYSY AREBREMNELER (xts,n=
4,%)
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