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Abstract: Objective: To explore the molecular biology mechanism underlying acupuncture and moxibustion in impro—
ving bone marrow suppression and periphery leucocyte by observing the effects of acupuncture and moxibustion on differ—
entially expressed genes numbl numb2 of Notch signaling pathway — related in bone marrow hematopoietic cells in cyclo—
phosphamide — induced mice. Methods: Forty male Kunming mice( SPF) were randomly divided into control group( group
A)  model group( group B) acupuncture group( group C) and moxibustion group( group D) . The models of myelosup—
pression in group B C and D were induced by cyclophosphamide. The group A was given the same dose of saline. The
protein and mRNA expression levels of differentially expressed genes numbl numb2 of Notch signaling pathway — related
were detected by immunohistochemical method RT — PCR and Western — bolt Test after being treated by acupuncture and
moxibustion. Results: Genes numbl and numb2 which belong to the Notch signaling pathway — related genes in mice bone
marrow hematopoietic cells have a significant difference. Acupuncture and moxibustion can increase numbl and numb2
mRNA expressions thereby promoting numbl and numb2 protein contents. Conclusion: Acupuncture and moxibustion
can reduce bone marrow suppression caused by chemotherapy of CTX and improve hemopoietic function. One of its micro—
mechanism could be acupuncture and moxibustion can increase the expressions of Notch signaling pathway — related genes
numbl numb2 and thus inhibiting the excessive activation of Notch signaling pathway. Therefore the bone marrow hem—

atopoietic function was enhanced.

(81072884)
(1958 -)
(1957 =)
E-mail: ¢dm3311@ yahoo. com.

2055




36 9
2018 9

CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

Vol. 36 No.9
Sep. 2018

Key words: acupuncture and moxibustion; cyclophosphamide; bone marrow suppression; Notch signaling pathway;

numb — Notch signaling pathway

2017 2013
368.2 222.9 !
184
} ( cyclophosphamide CTX)
4
5
Notch .
Notch 6-8
9-10
1n-12
13-14
CTX Notch
numbl « numhb2
CTX
1
( SPF) . ( KM) sexk( )
2010 — 0002 40 (18 £2) g 3
d (A ).
(B ) (c ). (D ) 10 /
8 .
2
2.1
{ ( ) y
CTX . B.C.
D CTX 100 mg/( kg * d) 3d
4h A .
2.2
<< >> 17 “« »
7 1 e ")
7 7)) 2
Smm "
2056 . C
3 mm 6 min 1
5d. D
2 cm 3
min 1 5do A B N

2.3
2.3.1 CTX
N 7:30
o 10 pL/
N 390 pL 3%
10 L. .
2.3.2 Notch
numbl « numb2
5d 8 .
( Elivison
) numbl \ numb2 o
: En Vision 400 x
5 Image J2x 5
. OD
2.3.3 Realtime - PCR
Notch mRNA
5d 8
Realtime - PCR Notch
numbl « numb2 mRNA . D
Trizol RNA. RNA
DEPC RNA -80 C @ RNA 4 pL
20 pL c¢DNA -20 C HE)
c¢DNA 5 pL FQ -PCR 50 pL o

(D350 C 2 min; @95 °C 5 min; @95 C 15
s; @60 °C 45 s;40Cycle.

©ABI Prism 7300 SDS Software. mRNA =
2727 % 100% ACT = CT - ( GAPDH)
CT
1
Primer , Amplification
Name Sequence (5" —3")
sense product( bp)
Forward 5" GCCTCTAATGTGCCTGTAGTG 3’
Numbl 103bps
Reverse 5’ TTGGCGACTGATGTGGATG 3’
Forward 5" GCCTCTAATGTGCCTGTAGTG 3’
Numh?2 s , 103bps
Reverse 5" TTGGCGACTGATGTGGATG 3
2.3.4 Western — Blot Notch
5d
6 Western Blot ~ (
) numb
2.4
SPSS 18.0 o
(x+5) P <0.05 o
3
3.1 CTX
A CTX 2



36 9 Vol. 36 No.9
2018 9 CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Sep. 2018
CTX o 3.4 CTX Notch
2,
2 CTX CTX numbl « numb2
( x10°/L x +5) CTX numb ( numb1<numbh2)
M) 21 ) 43 Notch
A 8 8.56:2.362 10.05+1.794 8.43:0.570 7.33£2.000 e 54 € D B
B § 6.48:1.969 5.14+2.365% 2.85+1.111% 1.41+0.562% numb?2 D (P<0.05) C
C 8 6.86+3.567 4.35+1.604" 2.16+0.717" 1.28£0.311* D B numbl (P
D 8 7.01+1.599  4.51+0.730% 2.30£0.334* 1.14£0.256" >0. 05) C D o
A #P <0.05 numb B 6.
B ¢ D 6 CTX Notch
" (x%5)
° n numbl numb2
3 A 6 2911.8+632.6  3576.1+383.26
3 B 6 2323.6£902.55  2758.4 +644.68%
( x10°/L x %5) C 6 3065.4+849.17 3 318.7 £364.72
n 1 ) ; ; ; D 6 2953.0+921.95 3 412.0 +580. 86"
A8 13200 782107 8.29:0.948  T.60:0.85 9.800.578 A #P<0.05; B * P<0.05
B 8 1.41:0.562% 1.49£0.552% 0.76+0.288% 3.60:0.896" 5.85+1.242% 4
¢ 8 1.28+0.301% 1.01£0.253% 2.48+2.266"" 5.9541.954" 8.0620.713 “ 7
D 8 1.14+0.256" 1.26+0.267% 2.01£0.356" 5.48+0.623*" 7.50+0.9! . “ Vo ”
A #P<005 B + P<0.05 -z “ 7
3.2 CTX notch B {
) “ ” “
5d A B numbl numb?2 ; Voo Voo
B C D numbl numb?2 7 “ "« . D) - "«
(P<0.05) . 4, . N 30
4 CTX Notch Boow e e mox
(xx5) ” . .
n numbl numb2 N °
A 8 831.38 £24.686  796.13 £52.283
B 8 748.25+37.040"  727.63 £47.764" ( Hematopoietic stem cell HSC)
C 8 792.88 £56.992°  790.25 +36.503" HSCs
D 8 819.25 £32.740"  791.25 +22.257" . Notch o,
A #P <0.05; B * P<0.05 Notch
3.3 CTX Notch HSC . .
mRNA( %) Notch HSCs
CTX notch N * Notch HSCs
numbl  numh2 A B numbl . 7
numb2 mRNA ; B C D Numb
. numbl . numb2 mRNA 6 4
D C (P> ( phosphotyrosine — binding PTB) .
0.05) . 5 ( proline rich region PRR) . 15
5 CTX Notch ( EGFR pathway substrate clone no. 15 Epsl5)
mRNA( %) (xx5) DPF( aspartate — proline — phenylalanine tripeptide) NPF
N numbl numb? ( aspargine — proline — phenylalanine tripeptide) ** . Numb
A 8 0.326120.1479  5.403 3 £2.241 0 N PTB  Notch C DPF  a-
B 8 0.1732+0.058 9* 3.1032+0.599 1* -
C 8 0.2154£0.1252 4.2528+2.222 8 Notch * . Notch Numb  Notch
D 8 0.2826+0.1739 4.4376+1.526 4 Numb Notch
A #P <0.05 0 Numb 2

2057




2058

36 9 Vol. 36 No.9

2018 9 CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Sep. 2018

h — Numb - 1.3( Numb - PRR") DNA I. 2016
h — Numb - 2.4( Numb - PRR®) 31(9) 13687 -3690.
. Numbl ~ Numb2 15 C )
G .
’ CTX 1993:103.
16 M .
Notch numb ( numb1 . numb?2)
1979:221.
CIX Notch ! 17 Mo 1984:
A 209.
/ 18 : I
# N 1991( 1) : 13.
o CTX : N 19 CTX
CTX Notch D . : 2016.
numb ( numb1 \ numb?2) Notch 20 . M.
CTX 1996:224.
CTX . 21 DNA
CTX XPD I 2016 27
Notch (4):988.
Numb/Notch numbl \ numh2 2 '
« I 2016 31( 12) :5375.
Notch
N 23
° ° Cyclin D1
° I 2011 31(2):238.
24 Bigas A D’ Alui T Espinosa L. The Notch pathway in hema—
1 -2013 topoietic stem cells J . Current Topics in Microbiology and Im—
J. 2017 26(1) :3 -5. munology 2012 360:1 - 18.

2 Torre LA Bray I Siegel RL et al. Global Cancer statistics 25  Chiaramonte R Basile A Tassi E et al. A wide role for Notch
2012 J . CA Cancer J Clin 2015 65(2) :87 —108. -1 signaling in acute leukemia J . Cancer Letters 2005 219

3 (1):113 =120.

] 2013 48(7) :658. 26 Varnum - Finney B Halasz LM Sun M et al. Notch2 governs

4 . I 2013 27 the rate of generation of mouse long — and short — term repopu—
(3):324 -326. lating stem cells J . The Journal of clinical investigation

5 . P13K/ 2011 121(3) : 1207 - 1216.

Akt/mTOR ] 2015 35(1) :53. 27 Weber JM  Calvi LM. Notch signaling and the bone marrow

6  Leong KG Gao WQ. The Notch pathway in prostate development hematopoietic stem cell niche J . Bone 2010 46(2):281 —
and cancer J . Differentiation 2008 76( 6) : 699 —716. 285.

7 Wu F Stutzman A Mo YY. Notch signaling and its role in 28 Flores AN McDermott N Meunier A et al. NUMB inhibition
breast cancer J . Frontiers in Bioscience 2007 12: 4370 - of NOTCH signalling as a therapeutic target in prostate cancer
4383. J . Nature Reviews Urology 2014 Sep 11(9) :499 -507.

8  Maliekal TT Bajaj J Giri Vet al. The role of Notch signaling 29  Berdnik D Térok T Gonzalezgaitan M et al. The endocytic
in human cervical cancer: implications for solid tumors J . On-— protein o — Adaptin is required for numb — mediated asymmetric
cogene 2008 27(38) :5110 -5114. cell division in Drosophila J . Developmental Cell 2002 3

9 Chiba S. Notch signaling in stem cell systems ] . Stem Cells (2):221 -231.

2006 24:2437 -2447. 30 . Numb J.
10 Artavanis — Tsakonas S Rand MD Lake RJ. Notch signaling: 2011 38(1):67 -70.
cell fate control and signal integration in development J . Sci— 31 . Numb J .
ence 1999 284:770 -776. 2012 39(7) :541 -544.
11 . 32 Dho SE French MB Woods SA et al. Characterization of four
I 2003 28(1):70 -78. mammalian numb protein isoforms. Identification of cytoplasmic
12 . I and membrane — associated variants of the phosphotyrosine bind—
2009 28(1):2-3. ing domain J . Journal of Biological Chemistry 1999 274

13 (46) 133097 -33104.

I 2015 35(3): 33 Carlesso N Aster JC SklarJ et al. Notchl —induced delay of
264 -268. human hematopoietic progenitor cell differentiation is associated
14 with altered cell cycle kinetics J . Blood 1999 93(3) : 838.



