BihE 20191 BB 51 8818
JOURNAL OF NEW CHINESE MEDICINE January 2019 Vol.51 No.l el

/)

TR Z ek TNF 83 R/ Bk 4 ni A g o8 v
Je c~IAP1/2 &R B RF5E

RIr¥h, ik, T34, FET

MERFE—MBEERZGFEE, WA FH 475000

[(HEE] Bry: AEXEFTE (Triptolide, TPL) #-Fa B AT R 2m e (Osteoclast precursor cells, OCPs) 78T, #4778 TipH &
& 1/2 (cellular inhibitors of apoptosis proteins 1/2, c¢-IAP1/2) f OCPs B =P e A5 K, FHik: AREAALLERNE LT X
(Rheumatoid Arthritis, RA) W& ARG B IR B F (Tumor necrosis factor, TNF) 2K F RA MR FH P& . F-F OCPs, o
# OCPs %8, RANKL/OCPs #8, TNF/OCPs %1 . TPL/RANKL/OCPs #8 #= TPL/TNF/OCPs 48, TPL 4F Fl T # B F £ R & W F
(Receptor activator of nuclear factor, RANKL) 2 TNF #3495 OCPs, 7 X 49 8 k4 740 40 J 8 ==, | Western blot i 44 ]
clAP1/2 &35, VAR Luminescence kil K A& Z B 45 5114 ¥ B 2B & @ B 3/7 (Aspartate specific cysteine protease 3/7, Caspase3/
7) kik, BR: 5 OCPs 2414, RANKL/OCPs #84= TNF/OCPs 204 8 =40 i, Caspase3/7 K-F R %3 (P < 0.05), RANKL/
OCPs 21 c—IAP12 BaKF 2 EFHZ (P<0.05) . 5 RANKL/OCPs #Art%, TPL/RANKL/OCPs A8 484k . Caspase3/7 K-F 2
95, c-IAP12 B @ KPR EEK (P<0.05 ., 5 TNF/OCPs 28364, TPL/TNF/OCPs 4878 =48 . Caspase3/7 K -F B 253 I |
c—IAP12 B QKT R EHIK (P<0.05) ., 5 TPL/RANKL/OCPs 283t4%, TPL/TNF/OCPs 2878 48 J 2. 2538 hm, Caspase3/7 K-F B3
MK, ZFALITFEL (P<0.05) . &5if: TPL & OCPs 2L A2 ¥ Ti5F OCPs A TFMA T, M c-IAP12 K53, K5
KA RA 677 fe SRR I T,

[X#E] RREBXF L RA); FARTE (TPL); B RmAE (OCPs) ;3 AT#HHEa 12 (c-IAP12) 5 Zh¥y %%
TNF 452 B s K
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Study on Triptolide Promoting Apoptosis of Osteoclast Precursor Cells and ¢-1AP1/2
Degradation in TNF Transgenic Mice
CAI Dengta, WANG Xinchun, WANG Jingchun, LI Baoyin

Abstract: Objective: To evaluate the involvement of cellular inhibitors of apoptosis proteins 1/2(c—IAP1/2) in apoptosis of
osteoclast precursor cells(OCPs) by using triptolide(TPL) to induce the apoptosis of OCPs. Methods: OCPs were induced after
being separated from the bone marrow in tumor necrosis factor (TNF) transgenic mice with clinical symptoms of human
rheumatoid arthritis (RA). Divided them into the OCPs group, the RANKL/OCPs group, the TNF/OCPs group, the
TPL/RANKL/OCPs group and the TPL/TNF/OCPs group respectively. After TPL acted on receptor activator of nuclear factor
(RANKL) or TNF to induce OCPs, detected early apoptosis via flow cytometry, detected the expression of cellular inhibitors of
apoptosis protein (clAP1/2) via Western blot, and detected the expression of aspartate specific cysteine protease 3/7
(caspase3/7) via luminescence method. Results: Comparing with the OCPs group, the apoptotic cells and levels of
caspase3/7 in the RANKL/OCPs group and the TNF/OCPs group were significantly increased(P < 0.05), and levels of c-IAP1/2
in the RANKL/OCPs group were significantly higher(P < 0.05). Comparing with the RANKL/OCPs group, the apoptotic cells
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and levels of caspase3/7 in the TPL/RANKL/OCPs group were significantly increased, and levels of c—IAP1/2 were significantly
decreased(P < 0.05). Comparing with the TNF/OCPs group, the apoptotic cells and levels of caspase3/7 in the TPL/TNF/OCPs
group were significantly increased, and levels of c¢c—IAP1/2 were significantly decreased (P < 0.05). Comparing with the
TPL/RANKL/OCPs group, the apoptotic cells in the TPL/TNF/OCPs group were significantly increased, and the levels of
caspase3/7 were significantly decreased, difference being significant (P < 0.05). Conclusion: TPL can induce the early
apoptosis of OCPs during differentiation, with the involvement of c¢—IAP1/2. This study provides experimental data for
therapeutic target of RA.

Keywords: Rheumatoid arthritis(RA); Triptolide(TPL); Osteoclast precursor cells(OCPs); Cellular inhibitors of apoptosis
proteins 1/2(c—IAP1/2); Animal experiment; TNF transgenic mice

XRS5 15 R (Rheumatoid Arthritis, RA) H Aif i
TCIR AR, 3 AR G 8 M JE 5 BUE AR
Bk YR b e BLERAE o 8% B AT R 41 B (Osteoclast
precursor cells, OCPs)NMIZTHIEIR, F=A=2 R KA1,
[IONE R a8 %= A S L Ol = e S =
A ME—AiE . EE AR TR, A
IE)%EL, 72 RA AJm iR h s 2 OCPs 1 70 fL TS
HEETAERbTE, i, AWFEE RS, i OCPs i
. oMU E i, TREE 1 AT RA BN
HNTEH & (Triptolide, TPLYWE N AHEAAFHT RA 1
FHY 225 PR B, BIRT 90 ] o963 UR 32 R (Tumor
necrosis factor, TNF)Az 5P, o] $il1 il 4% K - 52 (R 34
1% A F (Receptor activator of nuclear factor, RANKL),
G55 N E AN S o A 1 2 LI FSE . RANKL
FITINF S 0] 5 ERCE 4k . BT, AT
F TPL il TNF #2REDN/INGL OCPs, AN JA T4 i 2
[1 1/2(Cellular inhibitors of apoptosis proteins, cIAP1/2)
DL T ARG 3 510 235784, W% TPL VR R,
LA cIAP1/2 7E OCPs JH T3 B iRk i Ol .

1 #R57EE

1.1 53zh4h 3 A TNF #5ILK/NBUTNF/ig /M)
HIT R R 2 2 BE AN IR S 1%, MERREAS2 | AT
it 15~20 g, WA IR ATIES . SCXK (#)2014-
0003, 1537 T 2y 227 e 24 P SB35 19 SPF 2%
W,

1.2 £ ZXA TPL. W40 B 4R 7% I 7
(Macrophage Colony—Stimulating Factor, M-CSF), TNF
(Sigma /A ]), RANKL(Peprotech 23 H]), PI- BRI [
V(PI-Annexin V)i{ifl & (R b2 A A, a- Sl
R385 (o ~Minimum Essential Medium, a—MEM)(Gibco
75 H]), Caspase-GloR3/7 ik il & (Promega 2\ W] ),

c—IAP1/2 —¥i(Santa Cruz 23 7]), HUFIHEG SRk &
Y6 #: (Enhanced chemiluminescence, ECL) ¥ 4 5] (2,
DU LAEA D)

1.3 ET&ME ARG FAH (ThermoFisher 24 H]), 1
25 R IR EnVision(PerkinElmer 23 w)), i 2041 it
X FACSCalibur(BD 23 #]).

1.4 OCPs 34 /NRUBREANIEFIF RS IR 5 min R
W, JOR I T RSN, T bR R A e
DL IS, ST E T 2 M0, R 1 mL A SR 0 R
PBS #h k5 HE s A B BE AN A, 0 SO 4 B DT
&, F a-MEM #E, 7£ 37 C, 5% CO, R4 i
BRI SRR BE 20 (R AZ A ), B LT
TEARSEREFE, T 25 mg/L M=CSF i) a—MEM 15 3E#
YkERBESE 48 h, AEN OCPs FIF 2504 .

1.5 %9 F sk F @mieis 5o PBSAT4NIETE,
FBRATUTE 4 I 4 40 B FD L2, B )i A%
AL 10%em? MW E 4R TR MR, A M-CSF/
RANKL ¢ M-CSF/TNF 534346, A 1 pmol/L
f) TPLAE OCPs JT=. 434 OCPs ZH(IN A% 25 mg/L
M-CSF), RANKL/OCPs #H (25 mg/L. M=CSF +25 mg/L
RANKL); TNF/ OCPs #H (25 mg/L. M—-CSF+20 mg/L
TNF); TRI/RANKL/ OCPs 41 (RANKIL/OCPs 2H 3 Aifi I
JIA 1 wmol/L TPL), 1537 48 hJ&, AN FIHE4R
1.6 mfe A —Hn  TPLANHE 48 h 5, 4G F RS
AL, W B An M, VT RO R R A v B
10mL, B.0F2E i, PBS BES 2 YR LAEBR 0 M
. BU100 L 4R, e BRGRGR) & B0 5 2ok
JIA AnnexinV-FITC Z55 47, = ild#EEDE 30 min, F
TR P B ) 75 (Protease inhibitor, PI), 2Rk
15 min, HJFMA 400 pL AnnexinV Binding Solution,
1 h Py A ARSI
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1.7 Western Blot ;%#m] cIAP1/2 40 ka4 % TPL
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Caspase3/7 if5f], F8E 30 min J5, K HALZE KNG
LY i g8

A PR 48 h J5, FH 0.2% (wiv)SDS, 0.5% (v/v)Triton
X-100, 0.5%(w/v)BEANRFREN, 1 mmol/L 4 H JLA# ik
ﬁ(phenylmethyl sulfonylfluoride, PMSF) 1% %25 1 it
34 300 A9 24 A R 4 f% OCPs,  JH 2R 11 J5 42 * (Bicin—
choninicacid, BAC)J:AG I 24 i 25 () Bk B, IS
Jo R B P EAT e SRR IR AN — IR N U T 2 B
B, 3K (Sodium dodecyl sulfate—polyacrylamide gelelec—
trophoresis, SDS-PAGE)HLJK, Ff-5% 152 R i — 3 &
Jfi (polyvinylidene fluoride, PVDF)AX I, #5447 & H M0
PVDF JR&41MiE A& A (Albumin from bovine serum,
BSAHM . —$t 4 CHBIEIR, A 9iFeE, &
J5 M ECL 2 iR B 4

1.8 Luminescence % #: M| Caspase3/7 &M OCPs #%
B8 107 ALEFN T 96 fLAR T, 8 B 21 0 47 4 g Ak
B, 24 h 5, ARV R, AR AR

1.9 %itF 5% SPSS15.0 #AExT Fik BT
Giitortr, SEIAE R (c + s)Fon, A B ¢
Fge, P<0.05 AZESFAGIFE L,

2 SR

21 B OoCPs A4 Rk WEI1, £1. 5
OCPs 41 %8, RANKL/OCPs 4H #1 TNF/OCPs 2H i
ORI =, ZR A5 FE L (P<0.05), 5
RANKL/OCPs 4H %, TPL/RANKL/OCPs £H 1~ 41 fifd
BEWMIN, ZRA%IT%ELP<005; 5
TNF/OCPs £H b4, TPL/TNF/OCPs ZH AT 40 i i 218
. 2SR (P <0.05); 5 TPL/RANKL/
OCPs #H %%, TPL/TNF/OCPs 20 i 1~ 41 ffd i 2 584
ZRAGIFE L (P<0.05),

v “:m'. 'c::w. w0 oo l:jmw. ° '?,u-. :2\;‘-. ! ?'ut ?:W\ 1o’ L:;n. ‘ f;n.
D)'I m'-‘ o‘-! 104 !u]]
E w"‘] ru21 10 w:-|
10 ] ’ u'] wi:gn 104 = 10 -j 2>
o';*— @ o4 = -] o o L] o @
0% e — e MY (P (11 . : LT LY 20178% e 107w - 5098 10° 208 - o J0279%
o 0 0 o w0 1w’ 0 of 0* o' 0’ 10 10 10’ 100 1w’ 10 gt "0 10 10
OCPs4l RANKL/OCPsZH TNF/OCPs 2H TPL/RANKL/OCPs 2 TPL/TNF/OCPs 2
B 1 &4 OCPs AT &R
F1 KHEOCPs AT HRILB (v +5) % T 15,
4 3 OCPs % RANKL/OCPs 4  TNF/OCPs 41 TPL/RANKL/OCPs 41 TPL/TNF/OCPs 4 % @
Brahh® 13112 1234337 1944540 5761105 73.249.0% £1.01
5 0CPs 4133, DP<0.05; 5 RANKI/OCPs 4Lbb 3%, E
5 : < s z ® @B OCPs
@P<0.05; 5 TNF/OCPs 203k, 3P<0.05; 5 TPL/RANKL/ £0.5 8 1 ANKL/OCPs
OCPs 41332, @P<0.05 E: @3 @5 MINF/OCPs
=00 E3TNF/RANKL/OCPs
= c~1API c—TAP2  EBTPL/TNF/OCPs

2.2 %720 OCPs c-IAP12 Z & RA &Rk WK
2, 5 OCPs 4H %, RANKL/OCPs #H 1 ¢~IAP1/2 &
FKFEEF &, Z25%A%1F%E L (EP<0.05);
TNF/OCPs 41 c—IAP1/2 K F- 23 0801 F 7 X
(P > 0.05), 5 RANKL/OCPs 4 F %¢, TPL/RANKL/
OCPs 21 c—IAP12 TRV B EFEAL, ZRA ST
2 X (P <0.05); 5 TNF/OCPs 4 b %, TPL/TNF/
OCPs i1 c-1AP1/2 /K- B EFRAL, ZRASIT
2R L(P<0.05),

5 0CPs Arti, MP<0.05; 5 RANKL/OCPs 41 b 4%,
@P<0.05; 5 TNF/OCPs 2B1t45, 3P <0.05
2 fKLHOCPs c-IAP1/2 EARIALRILE

2.3 A #410CPs Caspase3/7 45 R bk g2, 5
OCPs 2 H %, RANKL/OCPs 41 . TNF/OCPs Z1
Caspase3/7 K2 T ERAEGEITFEXLP<
0.05); 5 RANKL/OCPs 41 %, TPL/RANKL/OCPs
0 Caspase3/7 KR ETHE, ZRAGIFEX
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(P<0.05); 5 TNF/OCPs 41 %, TPL/TNF/OCPs 2+
Caspase3/7 K- & THim, ZRAGiT¥E L (P<
0.05), 5 TPL/RANKL/OCPs 4H H %, TPL/TNF/OCPs
20 Caspase3/7 /K- EREML, ZRARIF¥E X
(P<0.05),

*2 #&4H OCPs Caspase3d/7 ZRELE (v +5)
4 0CPs#  RANKL/OCPs#  TNFAOCPs 4 TPLRANKL/OCPs 4  TPL/TNF/AOCPs 41

Caspase3] 12231 +4% 1787745647 2133047650 40981+1067> 3875641 208
5 0CPs 4arts:, DP<0.05; 5 RANKL/OCPs 4Kk 4%

@P<0.05; 5 TNF/OCPs #83b%:, BP<0.05; 5 TPL/RANKL/
OCPs 283k, @P<0.05

3 itit

VR AT R BRI, TNFhg /NEURE 5 S
KT R (Collagen induced arthritis, CIA) B AL 7175 5 1)
F 15 R (Adjuvant—induced arthritis, AA) ¥ A [5]
M2, L RAFERAYFRIELT G AM I AAER,
WEAEZEAPRME. Li P52 Yao Z 5595 HI1E
B, TNF/ig /NEEEH CD11b*OCPs AN I 2 45
CD11bGr-1" F CD11b*Gr—1" FJOCPs & B 34 m ,
IHH 5 TNF KFRIEFSCOCR, IXELRHEW S OCPs
1o SR IBER AL T RIS

TPLAE MM B A . b0+, dH
AR E VR T e, Rl e A
K AU (TAK IS 4258 5% I B(NF-B)SZ B,
AWFFER, A TPL B, A] UL A A i o T s
PR—UIESE T TPL W HA fEdE OCPs FT-HIEH. 5
Ab, Kohara HOWFFE 00 B9% TNF 7] 55 OCPs 431k,
{H TNF 7] L3 3 B FasL mRNA KF, 1
OCPs iAW 2RI T, X [EASWESE H TNF 75
T OCPs MR TR 4 R —2L, UESE T TNF [R
AfEdE OCPs T-HHLEI . AT L, RANKL Fl TNF EJ
FA R A oAb Ve R, W HAA 2 OCPs 44
T IRE

c—1AP J& T A T4 2 K b, AT 4%
P Jok 2 R 2K P (Caspase) B AE FH T TNF 22 4R 5
W5 S Sm . 1T RANKL FI TNF BESZ0R R Ak
ZWESE K, WHEAM OCPs WT-MIIEE, 1M
c—IAP E752 5 7 RANKL 1 TNF #5549 OCPs J{71-,
X7 TR HRGE H TR D o AL Reuter ST FY 45 R 3 B
c~TAP1/2 [FIZ R 51 X 3 B8 T30 1 2 11 (X~linked
inhibitor of apoptosis protein, XIAP) 45 7 Embelin,

FLA7 BHLAS TPL 755 A9 B A i T /e A, Tl 42 E B
T XIAP 25 T s MK, #77R c—IAP I RES
5 THE MR R, AF7EH, TPL ALEE OCPs 1)
AT, c-TAP KB RIEIN, EH T c—IAP 25T
TPL if5% OCPs 4rboi 25 0CPs AT, [FEF, Af
ZYUESE TPL A RANKL 75 S BCE 4ii A=, &
AL TNF 35S 9B 4n i A B, 24 T pmol/L
) TPL BF, OCPs & T= 40 Md bt il i B A, H
Caspase3/7 WH 2 EF, S T TPL fig 2 3 { i
OCPs AT X FMATAE I c~1AP12 #HC, £
TPL AbFRG, c~1AP1/2 B B IR, #/R c~1AP1/2
5T TPL #BS3E95 % TNF/ig /N OCPs P8 T 30 7

Zi b, AHFSEE N TNF 55 35 K 5635 98 /N Bl
RER SRS OCPs, ] RANKL HI TNF 75 5%
B g0 M A= 5, FFF TPL 55 ocbs YT, KB
RANKL 1 TNF [A] B HA 42 oCPs 1= 4/E M, 1
TPL HA B EMIETHT-ER, ~1AP12 Z 5% T
2, 5 Caspase3/7 19724k, {HH T RANKL, TNF
Il c—IAP12 MR S AL, ik, EARmETy
B R 2 5 R B W 0 5 2 (S R UE S

(&% k]
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350U I P 72 0 B TR J2 K B HIF—1 oo /SDF-1 3 8% 14 i VA

RAEMs T, TR

1. =28 hEER, 1L == 314100; 2. EXHHEER, #HI =% 314100

[(HE] BM: K@l B R-FIRT A RR L 1 55 B8d Pk fF$H F-lamiefifA£R-F 1 (Hypoxia inducing
factor—1a/Cell derived factor-1, HIF-1a/SDF-1) @3 & & 84K, B A 08 N R, e T8 kim e, 12t o33 & a1k
AL, Fik: SDiﬁ'rikﬁtm;’\, AL 10 R X RAEA T GE (A4), THEasRAic, #d4 54 RTHKAMRE, 22
Mo R RARAL B4 4%%%ﬁﬂ%ﬁﬁ%;&kﬁmﬁiw\mﬁwﬂ (B4a), #AMRE 1 FTHMEANETL (CH) ., BEBKEL T75
flzm (D), B0 R, CAI11 X, D411 R, A, BALTARLKRHER, C. DARRRAMNEHLIHL 1 SHHE, &
B8, MREBAXFATARIN., hREF 4511 FOL, ISR EFBRI b, ELLISA 4 X R 2 M s (Fasting blood—
glucose, FBG) . H ik =& (Triglyceride, TG) . ZJ2E & (Total cholesterol, TC) 7K-F, 5 & HEM ILLL LR RT-PCR 42 HIF-1a
mRNA % SDF-1 mRNA #9 &k, Z58R. 5 A Zakik, BAKK FBG. TG, TC. HIF-la mRNA., SDF-1 mRNA #9275, 2%
HAAFFEL (P<0.05, P<0.01); 5 Baks, C. DAKK FBG. TG, TC. HIF-la mRNA, SDF-1 mRNA #) & & KAk, £
FHH%ITFEL (P<0.05, P<0.01); 5 C4rkik, D4 TG, TC, HIF-la mRNA, SDF-1 mRNA #9 &k ik B4k, 233 A %t
FEL (P<0.05), FBGC 2F A%t &, Gif: 28 hi@MmEaTAY ot REMABBEE ., BiEKE, A4 SDF-1
mRNA & HIF-1la %gg, 165 S5 6 S R, AR AT A

[X82R] S A& md gk, $RABL; HIF-10/SDF-1 8% ; 34 5£8; KR
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Qi -supplementing, Blood-invigorating and Yang-activating Method Has Regulatory
Effect on HIF-1a/SDF-1 Pathway in Rats with Diabetic Foot
LING Hanpeng, FANG Shuilin

Abstract: Objective: To explore the mechanism of NO.1 Self-made Prescription for Diabetic Foot by affecting
HIF-1 o/SDF-1 pathway to improve vascular oxygen supply, repair vascular endothelium, prevent early diabetic foot and
promote angiogenesis from the perspective of cell and gene levels. Methods: A total of 64 male SD rats were randomly
selected, among which 10 rats were included in the blank group(Group A) to be fed with ordinary feed, and the remaining 54
to be fed with high-fat feed to establish the diabetic foot models. Eligible rats with early—stage diabetic foot were randomly
divided into model group (Group B), low-dose NO.1 Prescription for Diabetic Foot group (Group C), high—dose NO.1
Prescription for Diabetic Foot group(Group D), with 10 rats in Group B, 11 in Group C and 11 in Group D. Group A and B
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