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A BIMER AL F R, R 1R,ESLH8A. RRLHE A h REMDRAL LR E R, LR E e S RESHmEX
B (qPCR ) i it &k 28,28  Notch2 \NICD1 mRNA 4 ik , BB. 5, 95 R I i) 58 % Ak 2022 DLL3 4%, 5o 98 404K i 40 i & Ak 28

29 Jaggedl KA Rk, R 55 GxF@arks B L KRk 482 F Notch2 NICD1 mRNA % DLL3 4% Jaggedl & & & ik
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Effects of Capparis spinosa Total Alkaloid on Notch Pathway in Mice with Systemic Sclerosis
LI Wei, LU Jun, Ayitila - Maimaitijiang, KANG Xiaolong (Dept. of Pharmacy, TCM Hospital of Affiliated to
Xinjiang Medical University, Urumgi 830000, China)

ABSTRACT OBJECTIVE: To study the effects of Capparis spinosa total alkaloid on Notch pathways related protein Notch2,
Delta-like 3 (DLL3) , Jaggedl and Notch intracellular domain 1 (NICD1) in mice with systemic sclerosis (SSc). METHODS:
BALB/c mice were randomly divided into blank control group, model group, positive control group (penicillamine 125 mg/kg), C.
spinosa total alkaloid low-dose, medium-dose and high-dose groups (225, 450, 900 mg/kg), with 16 mice in each group. Except
for blank control group, other groups were given bleomycin subcutaneously for 4 weeks to induce SSc model. C. spinosa total
alkaloid groups were given relevant dose of C. spinosa total alkaloid cream for external use. Positive control group was given
relevant dose of penicillamine intragastrically. Blank control group and model groups were given cream matrix without drug, once a
day, for consecutive 8 weeks. 4 h after last administration, the skin of the administration area of each group of mice was collected.
mRNA expression of Notch2 and NICD1 was detected by real-time PCR; the content of DLL3 was measured by ELISA; the
protein expression of Jaggedl in skin tissue was detected by immunohistochemstry. RESULTS: Compared with blank control
group, mRNA expression of Notch2 and NICD1, DLL3 content, protein expression of Jaggedl were markedly increased, with
statistical significance (P<<0.01). Compared with model group, mRNA expression of NICD1, DLL3 content and protein
expression of Jaggedl were decreased significantly in C. spinosa total alkaloid medium-dose and high-dose groups, positive control
group, mRNA expression of Notch? in skin tissue were decreased significantly in C. spinosa total alkaloid high-dose group and
positive control group, with statistical significance (P<<0.05 or P<<0.01). CONCLUSIONS: C. spinosa total alkaloid can inhibit
the abnormal expression of Notch2, NICD1, DLL3 and Jaggedl in skin tissue of SSc model mice, and inhibit over activation of
Notch pathway in SSc model mice.
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OV 38 PRI LR SR B s, 5 AT R A R R 2L R A
FIR K T MBS T 4357, 37 ol L b S A= H il 410
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FLEE T 2010 4FFA5 B B il 7 44 v S5 : 20050024HZ
A LA TR R 2 S ) SSce AR /INEL, BT LA B2 )
BXT SSc AT /)N B2 1K 20 21 2F 216 2 D AH G Y Noteh 38
% H 5 % 1 Notch2 | Delta-like 3 (DLL3) . Jaggedl #il
Notch [l A B 1(NICD1) ZIX A SEM , LIRS R LA
AP SSe L AR RIE IFLITIER E 2%

1 7
1.1 =8

Multiskan Spectrum [ #5{% . Multifuge X 1R i 7 &5
AL (2 [H Thermo Fisher 23 ] ) ; DFC360 FX & 8% |
RM2245 ] - HL (£ ¥ Leica 23 7] ) ; C1000 Thermal Cy-
cler S I} 2¢Ot 5 1t 5 A Tl 5% X S i (qPCR) ) (3% [5]
Bio-Rad /A F] ) .

1.2 Zm5iH

S A T2 b ph o e A2 il AR R 2GR T B AL, B
SR 2RI IR E 51 % 0k B0 5 1 S PR R ok
B R (VLI IE VG 25 A BR A w45 : 17001711, L
15 mg) s HRMAF (L LAFEAT #5:
052160901, A% : 0.125 g) ; T/l Jaggedl B iA  FHAR
A ALY B R I PR AL IR 1 G (IgG) 4L (36
Cell Signaling Technology 7 ] ) 5 %28 4 Ak e 63857 &
(R84 ) TR B H]) 5 3 205 RNA P 2
a5 £ .SYBR real-time PCRIX ) &5 (b 501 28 vi B9
FARABRA D) 5/ B DLL3 i Sy 18 0] & (AR 5%
R TR IR A F]) s R R (BCA ML) 1 E =
A& (VLA = RAEYHARARAF) ;/NR qPCR (1
Notch2 \NICD1 F14 % Rnl18s 45 k51 4 ( b4 T
PR A BRA R G B
1.3 ¥

BALB/c/MNiL 96 H, @ ,SPF %%, /AT it 18~22 g, iy
A At o 458 A 42 S5 sh ) 2 | A2 VT ATIE S : SCXK
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(51)2016-0006, FTA7 /)N BEILERAEE IR AL (24 + 1) °C 4
I RE 45 % ~65% GRS A 12 h PR rh A 35 1 s
PSS, T SR B A bR R OK . AR
S 7 S 3 R R AR A B e v B R B sl S e pe
PRHTA
2 FHik
2.1 FlL R A YRR B R 48 R

Vg TP Ty B ) 0 LR R S 0 10 A i 95% £ B
80 °C7K ¥ 51 i 4 Bt 30 min, $2H 2 ¥, 1 U8, UV A5
G IR SRR AR M SR TR o 20 1. 4RI
Py 4 T-18 )5 282 58 A0 0 6 B AT B AR W o o
FEEI4) 32% (mim) , 155 RO 35 7RI 75 £ R /K 5
Bt TR 2.2% (mim)
2.2 #LHEEVHERIENEE

DR o T AN DA e o NS R = =~ W1 TR Y=
SRR K INE R 90 C AT flt s DAL S A e B
I 4 5 TR A R K KU IR ZE 90 C ¥
FREOR R g - ZhE R R A A S R K, K
T IR A A A L AR s JETHAR KR B K L
T B 22 85 CCHT, ZESH AR — 3 I AK AR R ZL AR 7] —
N, B2 IS4 AL TP LA S A P
P ERRRK R, AT 16 mg/g.
23 A ERS%RH

96 H BALB/c /MR, 2R FHBEALEC T 143 28 I )
HRZ AIRIZH PR BRZH (B 25 125 mg/kg , HEA I IR
FHZREA AT AR ) SR LA S A AR s R A
(225,450,900 mg/kg, 43 5 A A < 2 19 4.5.9., 18
%), Bl 16 K BIBRAS AL/ NI 0L, BRas o IR Al
PR T AR BRER KA, A4 2/ BUR TR R 5
B A5 ) SSc R, VR SHE R A &K 30 pg/d, i#
SRL520 30 d, /)N BT 0 T SR A 350 B B JER R A
PEAR 22 S5 AR AL LA K AR 2 1 H/IN R, B k4 21
SO R 2E A A S H I ANE S AT GEAb A AR ], B AR
B o TERSI R LR A A R R AN R
225,450,900 mg/kg (1) 5l LLIAH G A= Dy FL B L BH X B
ZH/INERHE 18 25T 125 mg/kg (55 B, 25 10 IR 2H A
T /N RO NBOAS 5 30 Lk B A el ) L S T, R 4
21K, EBR 2 8 A
24 qPCRIEHMEZ KA H Notch2 NICD1 mRNA Fik

KR 25 4 hARBE/N R, BRSNS B0 4
Qb Rz B BT ERARE WA AR 10 min, —80 C A
fEo RIS RNA PRE R G £ 52 B ik 2H 21 A8
RNA, #AEHGR G UL B AT, 105G 5748 31 cDNA, %
7T Notch2 \NICD1 % 5 P£ 5%, LA Rnl8s iy N 2, #i1T
qPCR. JZ i 4514 : 94 CTHIAE M 2 min; 94 CAE M 15 s,
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56 “CiE K 30's,72 CHEfH 95 s, 35 MG ; 72 CHtJm 4E

{5 min. A 27243 Hr Notch2 .NICD1 mRNA AJAH

XHIR R, Ac=c mpmmn— Coysnm , AAC=
qPCR G FHI L 1,

%1 PCR3|#FF!

Tab 1 qPCR primer sequence

Aciszpm— Acxma o

A ql4 TN, by 5HIRAI(5'—3")

Notch? Ll 14 2 TCATCATCCTGTTCTTCATCCTGCT
T 2 CTTCATCATCAACCCAATGTTCACT

NICDI Ll 2 ACAGTCTCAAGGCACGGA AGA AGTC
T 2% TGGCGAGGCCACATCTGACAAGTAG

Ral§s Ll 14 2 CTATTTTGGTTTTCGGAACTGAG
T 21 TTGGCA AATGCTTTCGCTCTG

2.5 EEEAGRERMIERNEKALHDLLISE

B4 15 HARBE /N B 3B KRR, A A= R K, 21
LUSTI LIRS B L 2R A0 MR N 10% , 4 000 1/min (5
L2F1£ 8.3 cm) B0 10 min J5 2B F WS W o 1%/ B
DLL3 ik G928 18 751 5 AH G HR A I 2 138 W h DLL3 &
9P mL BiER P R E A S B (BCAEEHE &
R G ) RS IESE R .
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LIS HARFE/IN BT R S DX R Bk, 4% 22 3R
P rh R BRI UT R R AT RN
18 5 5 min, F 3% H.O. &[] 20 min, B R 55 2% vh il
R, AR/ B Jagged I HLMAR(1: 100 B ) , 4 °CH#F
Bk R, AR 2 AU Ak W AR IC SE B e 1gG BT
(1: 100 B8, EIRWFE | h, — 2 JLHR ML (DAB) e
AR E Y. F BB 5 i A THEAL , Image
Pro Plus 6.0 %l BUG A A8 4%t B 7 47430, & 14
BA T A AEARIRL S50 T TR 0% B (10D) A2 21
i (area) , FHE AT 8% (MOD) ,MOD=
I0D/area, 4552520 MOD 5 25 1% Bt 41 MOD 119 Lt B
YK Jagged 1 HAFRNT A &

2.7 ZitFEFHIE

KM SPSS 11.0 B #4748 o0t o SR 5 2253 b
K25, SNK-q 1L AT AL [ 348025 5 . P<<0.05 3%
INEESA GRS
3 &R
3.1 FiRk4H 28 1 Notch2 , NICD1 mRNA 3 Rix £
bk %%

525 U6 B T, AR 2 B R 2H 21 Noteh2
NICD1 mRNA FXf £kt & TG, ZR AR R
M(P<<0.01) . SEEAYL BA, ol LbH A= e s ) o
ZH R FH A X5 BE 2 /)N BRURZ JER 4 2 H Notch2 mRNA FH X 2
S SRS, S LR A R R R B
HEZH /N LR B 4140 NICD1 mRNA AR 28 ik i i 5 1
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%, 22 4 G it 5 L (P<<0.05 8 P<<0.01) ., 5B
X B2 P, i LR S A= e v 1) i 2/ B kA 4
Notch2 , NICD1 mRNA A X} % ik & Jo ¥ 2 22 1k (P>
0.05) . 5 41/NFR Bz Tk 4121 5 Notch2 \NICD1 mRNA #f

XFFRIR LS R ILE 1,

Notch2 mRNA AHXT 15

A. Notch2 mRNA

NICD1 mRNA F%f ik &

LU BURAL AR AU B B
froy )

B.NICD1 mRNA

TE 528 DR BRAT RS, P<<0.01; S TRAT AR, 'P<<0.05,"P<
0.01

Note: vs. blank control group, * *P<<0.01; vs. model group, "P<<
0.05,"P<<0.01

1 BH/INREBRAL A Notch2 NICD1 mRNA 8%
FIARMER (n=5)
Fig 1 Results of mRNA relative expression of Notch2
and NICD1 in skin tissue of mice in each group
(n=5)
3.2 HBEALHDLL3ZEILE
5523 0 IR P A, AR B2 JEk 2H 4 b DLLS 35 it
BETE, ZRA5HFE X (P<0.01). SEAIHLL
A8, LA S A= PR e v ) 2 R A X B2 )N B
JERRZH 4 DLL3 & i 35 [ AR, 22 9 geitr e X
(P<<0.05E{ P<<0.01), ‘5 FHEXSREZH FoAs, LA B AR
g | e 790 20 )N B ik 20 21 b DLL3 3% 1 JC W] g A2
H(P>0.05) . #2H /N B2 IR S rf DLL3 75 5 52 45
RIFE2,
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*2 BHENMREBKEALAFDLIIZENELER (x5,
n=15)
Tab 2 Results of content determination of DLL3 in
skin tissue of mice in each group(x+s,n=15)

A M, mg/kg DLL3,ng/mg prot
23 [ AR 1.64+0.35
PRIz 2.93+0.50""
SN LA R A PRI 2 225 2.56+0.57"
SR A B R 450 2.124£0.31%
SR LA A W 7 i 900 2.28+0.38*
PR XS IR AT 125 1.80 £0.53"

T 528 IR IR FA, * P<<0.01; SRR LAk, "P<<0.05, #P<
0.01

Note: vs. blank control group, *
0.05,%P<<0.01

3.3 FRBKAR R Jaggedl EHHEMRIZZLLE

5235 [T B He B, BRI 2 7 Bk 4 21 Jagged ] £
FUAXT IR R B 28 T, 22 50 Gt 2 i L (P<<0.01) .
ERETZE P A, S LLOATE S A R R R e 2 A B P e
WA A /N B2 I 41 2 b Jagged 1 26 A XS 26 8 & i 5 %
i, 2RI A G4 L (P<0.058% P<<0.01), 5B
Xof A A, S LA A A e v 7 a2/ S BRIk 2 21
Jagged1 & UMY KA 5G] 2284k (P>0.05) . 54/
SRR B2l 2 Jagged ] 25 IR IA RO S E 4140 K DLIE 2, 40
XA R LR ILE S

»%’\*}’ N \F

*P<<0.01; vs. model group, 'P<<

' M} i

R ﬁ'xfﬁﬁéﬂ

E R G AR
M2 &E/NREMKAR T Jagged] BEARANRBA
LB (x100)

Fig 2 Immunohistochemstry plots of protein expres-

sion of Jaggedl in skin tissue of mice in each
group(x100)
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5 I IRAL LA, **P<<0.01; SR F A, P<<0.05,"P<

0.01
Note: vs. blank control group, * *P<<0.01; vs. model group, "P<<
0.05,"P<<0.01

B3 &H/NREBKELRF Jaggedl EEHHEITRIZEM
R (n=5)
Fig 3 Results of relative expression of Jaggedl pro-
tein in skin tissue of mice in each group(rn=5)
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Notch {5 53 & — il fb b = BEOR ST, ) 2471
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SARA 4, 435 & Notch1 . Notch2 . Notch3 . Notch4, 1fij
Notch F Be /& 2 134G 5 F, 73 51 )2 Jagged] | Jagged? .
DLLI .DLL3 FIDLL4"™, Notch 52 {4 5 it t4AH 5.4 F i
W, I A S R R R R AU TER RS R
4 )@ 5 1 (ADAM) 2 1 i 19 /E T, B i i3 NICD,
NICD & A AZHE AT, T3S R 40 1) 40k S5 A
I35 5] 41 Hes FH Hey 25 (4 0o

HWF5RIRR , Noteh (55l 15 5 T SSc £F 4 fk 119
TE R, e £ HEA Y SSc B3 R R 20 2 URN B 2T 4k 41 i 11
Notch il #% 9% 38 , Notch Fit {4 Jagged1 1 435 K NICD
B, AT LS8 SSe /A B2 IR S 27 ik, nT 5 i e
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V5 1 SSe AR 7Y Bl % B 7 B (Tsk-1 Bl ) Bz Jok ity 2 2341
KT NICD #3351 ; H Notch SiRNA #l i Notch #&
IR AT PR SSe /N B IR TR FN LT 4E4L ™. Noteh {5 5 id
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