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Abstract

Objective: To observe the effect of moxibustion “Tianshu” and “Qihai” on the growth of colon tu-
mors in colitis-associated cancer (CAC) model rats, and explore the mechanism of moxibustion in
CAC from the perspective of cell proliferation. Methods: SD rats were randomly divided into nor-
mal group, model group, herb-partitioned moxibustion group and ginger-partitioned moxibustion
group. The CAC model was constructed by AOM/DSS method. Herb-partitioned moxibustion group
and ginger-partitioned moxibustion group used moxibustion “Tianshu” and “Qihai”, with 2 times
per pointeach time, a total of 30 times. The tumor formation rate, histopathological changes and
tumor score of colon tissues were observed. Serum CysC was detected by ELISA. The expression of
PCNA and CyclinD1 proteins in colon tissues was detected by immunohistochemistry and Western
blot. Results: Compared with normal group, the tumor formation rate and tumor score of the colon
tissues in model group were both increased (P < 0.05), and different grades of dysplasia can be
seen in colon tissue under light microscope, reaching the level of adenocarcinoma. The content of
serum CysC, the expression of PCNA and CyclinD1 proteins in colon tissues were significantly in-
creased (P < 0.05). Compared with model group, the tumor formation rate and tumor score of the
colon tissues in herb-partitioned moxibustion group and ginger-partitioned moxibustion group
were both reduced (P < 0.05). The content of serum CysC, the expression of PCNA and CyclinD1
protein in colon tissues were significantly decreased (P < 0.05). Conclusion: Herb-partitioned
moxibustion and ginger-partitioned moxibustion can delay the growth of CAC tumors, and their
mechanism may be related to inhibit the cell proliferation of colon tissue by reducing the expres-
sion of PCNA and CyclinD1 proteins.
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1. 5I§

45 g 95 A1 5% 1 &5 g9 (Colitis-associated cancer, CAC) 2 Hi izl 8 M 4 fE ik E 8. 185 . WA S
4 3 A8  CAC [ R A& B MR 45 B 160 5~11 3% , i 98 3% WAE 28 4 M 9% (Inflammatory bowel disease,
IBD) & #Hfi12 8~10 £ )5, KJEHN CAC BRI EFER N 0.5%~1.0%, &4 H CAC JET- AN%4) 5 1BD &
FOEL) 15% [1] [2]. HAETIGIRIGYT CAC T ELREEFARIGIT U7 T BRI A SCRG T 56
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TR FARIRIT R CAC HILITVE, (A 5 FAELERAUN 50% ity , HAETT RCRIRA S N E[3]. |l
SR AR I R BEOEAE — e FEIE 0% 1BD iE LA ARG 1, B SO OB, 7 1k 2R ) i dRg 1)
A, [RIRNTTE CAC AW FE, Bt k¥ 7 e g2 g A K MPE 4] [5] [6] [7] [8]-

IR T ) — A B IR o A BB AR TR A, SRS H BRI, R A, S8
i 184 5 S 25 [9] . IR 5T 2 BH 184 5 40 A% 470 iR (Proliferating cell nuclear antigen, PCNA)AIZH & & D1
(CyclinD1) 545 FHeAH ¢, RS mId I = IR 4 A DNA M5, (et an i #/KF[10] [11]
[12]. PCNA TE4AEE ] Gy M iR#RiA, S WIIARIE(E, 7E DNA ZH]. DNA MBS 4iHH HIR= i
HagE R A EEVERI[13]. i ERIAN CyclinD1 23 JR A IE % A= K O A0 tH BLRF S A YIRS, it 5
FOEH AR N IR AN, L3 B g B I Gy IHEN S 31, {23k DNA fI&m[14] [15]. MiEIT
XX CAC ERINLEIR S 52 5T IS EG %, ABFFEMEE RN CAC BAUR RE5H 2 PCNA
A CyclinD1 152mR, et L RAENIRTT CAC —Fpth 78 B A TVE MG R B F B2 it — & I RHF K4 o

2. T
2.1. SEIEEN4D

VAN TSR s SR AR S A BR A mI ALY 26 Rk s Sk SD MEME KR, A& 100 + 20 g, KHE
TR 18°C~22°C, AHXNRIE 50%~70%, KICAIEX RIF MY, HHES). Frash? LEkH -
R R 25 KSR A R iR, SR PRV ATE S . SCXK(¥7)2017-0005, S56 #4116 5 [ [H 57 AR
W ST BE AL T SRS sh A B 2 5 S IR

2.2. EERFIFEENE

5%BSA # [##i. ECL £iR7& . RIPA 2@ . RNA EEHIHIF. GAPDH W&, R il Fudl
UL RN G (BB R AR AR A, ), Anti-PCNA k. Anti-CyclinD1 $ifA(Abcam, Hi[H),
Anti-C-myc #i{4(Santa Cruz Biotechnology, Z£[), ELISA {7/ & (R & D Systems, 3&[). ZHZi/KHL.
FWEY) AL (Leica, fE[EH), HIHCIHL, 4 H3BEFR{X(Thermo Fisher, 3&[E), A, FLIKHE. BELK
1% % %;(Bio-Rad, ).

3. 5k
3.1. B4R KRR

26 A SD KEUEMMEMESE 15, JeRHBENLECERIERNL S 2 4. IE% KBROERH) 6 J .
K 20 R RHFHAL % E), S RIIE ok 18 HUERIR RBENL 0 BRI A B2 R4, BB R 4,
FRH% 6 Ho @R T LA IEE B (Azoxymethane, AOM)E a3 52 mg/ml ¥, 10 mg/Kg) 1 ¥k
Ja IEEYPOKIAFE 7 R, ARG SRR 3%-2%-2%34 i S M i IR 44 (Dextran sodium sulfate, DSS) R, X
F DSS ¥ 4 K, IEFPOK 17 K[16]. WL 1. EMEXRH, 2 HaEsoC R, @i WIR g4
YLV TR Ko HE Y (06 I AR 2 75 B I
3.2. FmriE

TEBRLIN G, $2AT 1 RAIFR &R« AR g7 IR B o 1E 5 AR ZH K U [ [ 7
ATFURTH. BARBRABA RGBT BARE. W1 WESZR, USEER, KT aamss
W, HIE AL 0.8cm, B2y 0.4 cm WZPE. T KR “RIK” o “Si7 % BUTESH (Lt
RN [17]. 250 LICEZ 90 mg B9k, FER 200, BH 1R, S 6K, 330 K. BEERMAKRH
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Figure 1. CAC model preparation
1. CAC & &I &R EE

3.3. GiRALAR B

RUGRITER, SHKRREER 24 h JFR M 2% 5 B b 22 At AT IRl v SRR o JRRIRE A 2 e B 3 Ak
BE, HhEFITFMALEECE ERIEHZ 5 om 45, AR EEKIFUEE RIS R EE. B4 1 cm
RS, BET A%Z RIP R, RIRGS ML, PRBAARAE T, BT-80CUkKM&H.

3.4. WMIEIRSHZE

3.4.1. KB MEZE[18]
REALRRE K BRI A
(52 N IPSHAE 4
3.4.2. HE R BENHR AR EHERAREBZENL

ALK, AWEME, VAN 4um JEE. ZHK, ZEREEEK, HE 4, BEETRBK,
HERIEN], PPEMEE . £E 200 50BN SR A I A GUE S I AR R IR o

3.4.3. ETHAALRERSHITIEITS19]

FREEWTR: O BREER AN 0 7, MORIMED N 1 4rs 30k AN, BRE Y568 2 75 #f
FEHAEN3 D) @ LROER N 04y, R A s R R w14, BRI A . Ak
BEERY. AMAEMEES EIG N 2 7, SEAREEAE . a2 SRR 2B AR
KR35y, BENRIECEHNO S, HALD).

3.4.4. ELISA E¥MAR M5EF CysC KE

B CysC Kulifabr ELISA WA G I 77, Rl RseibinzE, #7717 2 NRILRIN, KECE
P BAREAEWT : 4 100 pL/ALRIFRMES . FrIFE S EE 2.5 h, BEBR. I 100 pL/ALAEYI =R PiiE,
WEE 1 h, Petk. FFLIN 100 pL Streptavidin Solution §¥ & 45 min, ¥etk. LI 100 uL TMB Substrate
Solution B 6% & 30 min. &EFLAN 50 uL £ 1E¥K, 7E 450 nm KA 2 R LI OD fH.

3.45. REELNFERUARERHEL PCNA, CyclinD1 EHHRIX

IR S 227K T 3% H,0, 120 10 min, 7% 10 min; i FAE & ; 0 5% BSA 351413 35 min,
N — B[R B2 9 PCNA (1:10,000). CyclinD1 (1:100)], 4°CyKA6id#, PBS i&¥E. Win 4, 37°CHt
#% 35 min, PBS &Y. DAB Wt Mi/K, @& 5H A MHLEREKAL 3~ MBI, 2H
Image-Plus Pro 6.0 #AF#EAT 0, 1HEHAEK I A I BHPE H AR FH P AR AR %, IR0k

H

3.4.6. Western blot E#UA R 4554HLE PCNA # CyclinD1 EBRIFRIX
FE BT () 45 B 20 23 b i AL SR e S0 3, B 75T SR BCA R e Bkl e B ik 80

x100%

ORI =
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vE R HLYK 1 h, AR H 8 120 v E R HLK 1~2 hs 7R3 Gl R A4 H 8L 1 200 mA E % i 50~70
min; 5% BSA =¥ 2 he PG —Hi[FMBEMKE N PCNA (1:1000). CyclinD1 (1:200). B-Actin
(1:1000)], 4°CHFE LA, VRS IR A AL PlEARiC 1 E 1 % —Ht(Jacksonl: 2000)#E /K LI H 2 h.
Vel JE A RO GEAT B, TINBR SR RA N B R KR dtir s, HE R EIG A
RGO FE R ST K BB AT B A o3, BLHE SR FB-Actin R LL(E Y HA X ik & .

3.5. GiiHFE ST

K SPSS26.0 Gi i+ 20 M ik A A B HEAT Gt A0 B R S IES G LU B br 2 (X £ 5)
For, SHMLBCR SRR R TT 2508, WM ELECKRA LSD 58k Tamhane i%; 5 iH & BERART & IES 5>
A LR AL EL(PY 4307 %) [Median (Pas, Prs)] 37N, 5 411A] LR AR IR B8 o V1000 RIS UGB R S gk 47 3%
7N, K Fisher BiPIER %, LLP <0.05 RoRZ 78 it S Uit

4. GER
4.1, 3 FRAELE L5 B 5 M S 1 455 B 1 K R PR BE A K RO S8 B L 82

4.1.1. BEKREHRBERLER
IEHAKBA AR ISR AL 2R B2k KRS m] W i, e (6 45 iz i =70 2
A, FEEEMAERE . WL RN 2SR H R R BAR TR AL(P < 0.05). HEILE 1.

Table 1. Comparison of colon tumor formation rate in rats from each group

1 BERREEHRERLE

450 n JSUR K B JRIE (%)
EHU 6 0 0

TR 6 5 83.33Y
R 2 2% 4 6 2 33.33?
(GEN 6 2 33.33?

FE: SIEW4L, PP <005 SERAL, 2P <0.05.

412, FERREFELREFNE

LA S AR e B G5e %, IRAHEIA P, R AT 2 20 A4 B 20 I A ECEE it 2
AL, RWFTIL KB RYEANMIR A SR R S i 20T WRE 2 0 R, KR A R A 2k
JRARKANAFEARA- 73 AR, HEPUZEL, AR E R, BRIk IR L R RSk ), R,
MR, MR G, BBHIER, R RE L, (AT MK, A R e K R BRZY
RO H LA G RS, TBEA—, HPIEEL, MORGEME 2 2%, kiR, 1A)5T i ik
i, A% RS SR P R P RO R 2 A PR R R A A i A Rk 245, TR A —, HEPIEEL, #
WRANMLEL TP e, KB A VEAR IR, (85Tt 7K SA% 70 A P R R 2 e, T LA M R
I 2.

4.13. BEKREHELMETS
SIEF AL, BRAK RS HAL IRy BT m(P < 0.05); SHRMAILL, [BZGRA. MERY

KRGS T U T 18 B ISP < 0.05); MRz R S5REER4tl, ZRIES2E (P = 0.514).
VEWEE 2,
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FRIM %

Figure 2. Histopathological observation of the colon in rats from each group
B 2. HEKREMHENREF YR

Table 2. Colon tissue tumor scores rate in rats from each group [Median (Ps, P75)]
e 2. BEKRERHELMEITS [Median (Pys, Prs)]

#51 n i
EwA 6 1(0,0.25)
HERI, 6 3(2,4)Y

Wi 20 6 1(1,1.25)%
(EE =i 6 1(1,2)?

e HIEFARL, PP <005 S, 2P <0.05.

4,14, FHEKXEMEIREYME CysC iRERELE

HIE®AL, A KRIME CysC ikERET &P < 0.01); SHMALL, BRA. BERAK
FRUMIE CysC iR JE 14 W FFIK(P < 0.01, P < 0.05); fazi R4l 5@ R4, Z 7 L5248 (P = 0.514).
FENLEE 3.

Table 3. Serum CysC concentration in rats from each group [Median (Ps, P75)]
& 3. BHAKRILFE CysC iRE[Median (P, Prs)]

) n W Z (pg/ml)
EH A 6 1317.27 (1061.87, 1799.55)
HLRI, 6 3665.25(2281.89, 4102.67)Y
W24 7 20 6 1277.43 (734.68, 1475.86)
M2 20 6 1194.83(1093.43, 2022.92)?

¥ HIEH4, YP <005, SHR4L, 2P <0.05.
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FRIM %

4.2. XFRZ CAC BB X R4 ALEAMMRIEE TN

4.2.1. BFHEKBLEBHHELR PCNA BEAKIL

K G HEME A I 45 S R : PCNA B AR e TA AL Mz, BHERIE 25
U (IR . AR ZH R n] IR 2 B B R A O, A0 A AR, R 24 AR AL I 25 4 2 A% o P
FOR B AG A FIFEE R FRAR, 17 IR Mk P U D & 8 A SR B e k. IR AL, BRI
KRG AL PCNA FHPL# EBETHEP < 0.01); SHALIL, BRI, BERIKRLEHAL
PCNA P BRIk B2 R K(P < 0.05); BRI RASZERLALL, PCNA P HERIAZE LS
R X (P >0.05). VERIK 3 FIE 4.

Figure 3. PCNA protein positive expression in rats colon tissue from each group

B 3. HEXREMELR PCNA ZBPAMRIL

Table 4. Comparison of PCNA protein positive expression in rats colon tissue from each group (X = s)
4. BEARRLEEHEALR PCNA EAMAMRIARIELE(X £5)

43 n SFEDLEE
IEHH 6 0.15+0.01
HREAI, 6 0.51+0.04Y

bR 25 7 20 6 0.28 +0.07?
(GET ¥ 6 0.32 +0.06?

e 5IE#AL, YP <005, SHRAL, 2P <0.05.

WB g5 5% 5IEw A, BRI KR HHL PCNA EHRIEEZE TP <0.01); SHEAAL,
M2 RMA. BERHAKXRGEMAEL PCNA EAREEZEFIL(P <0.05). BHRASEERALL, ER
TGt (P > 0.05). FEWE 4 FiE 5,
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PCNA woswes @B “WS= W 30KDa

BrACHD c-.i‘ 42KDa
R BAA RS RERE

Figure 4. Comparison of colon tissue PCNA protein in rats from each group

E 4. SBAKRLERHEL PCNA EHEEER

Table 5. Comparison of the relative expression of PCNA protein in rats colon tissue from each group (X +s)

525 BEARLEMEL PCNA ELRHEITRIEEMELR(X £5)

A5 n PCNA/B-Actin
EHA 6 0.43+0.10
TR 6 1.37+0.31%
W24 7 20 6 0.73+0.13?
W22 2 20 6 0.71+0.10?

e HIEW4E, YP <005, SEH4L, P <0.05.

4.22. BERBEHER CyclinD1 EBRIE

K H M 2R 45 B 7R . CyelinD1 B A F e T 45 i 2 iz b, BHMERIE 245
WA R . A ZH R AT LA 2 KR I L BARA CA UL, AT AR, B2 AR AN 22 A H M k% R R
PERR R A A FIFE B IR, T IR A MR R A LD 2 3 R Bk s k. S5 IR db, AR
KR LY CyclinD1 “FHPOEHE B ETHE P < 0.01); SHRAL, BHRA. FERAKREHE
21 CyclinD1 “P¥ 6% RIA ) B EBFK(P < 0.05); R RASEERAL, CyclinD1 P % ERIE

ZRIG i FE (P> 0.05). VWK 5 FI# 6.

Figure 5. CyclinD1protein positive expression in rats colon tissue from each group
El 5. ZEKRLAFEL CyclinD1l ZEZEEAMRIE
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Table 6. Comparison of the relative expression of CyclinD1 protein in rats colon tissue from each group (X =)

6. BEXBLEHEL CyclinD1 FEAAMFRIKHIELE(X £5)

15 n PRRE
E#A 6 0.148 +0.390
AL 2H 6 0.374 +0.435Y
FEZ R4 6 0.267 £0.118?
(CE i) 6 0.283 + 0.052%

T HIEWALL, PP <005 SHAAL, PP <0.05,

WB Rrillgs s : SIERALLL, B4 KRA B CyclinD1 & (1#&IA % FIHP < 0.001); 5
WML, MZiRA. %ERAKREHAL CyclinDL & RIALE FIH(P < 0.001): KR 5kH%
R, EREG R (P =0.443). FEILE 6 Ik 7,

CyclinD] === G- w— e 33KDa

B-Actin _ 42KDa

IER4E HRE RARERERA
Figure 6. Comparison of colon tissueCyclinD1 protein in rats from each group
6. BAAREMLELR CyclinD1 EHRELE

Table 7. Comparison of the relative expression of CyclinD1 protein in rats colon tissue from each group (X £s)
F# 7. BEAXRLERAL CyclinD1 ERAHEMFTIXAEMELE(X £5)

H n CyclinD1/B-Actin
EHA 6 0.70 +0.10
itk 6 1.46 +0.19"

W 24 4 20 6 1.02 +0.09?
W27 20 6 0.96 + 0.08?

V. SIEHAL, YP <005 SEHALL, 2P <0.05.
5. g
AR, CAC MR T B s [ R T . JEIR TRERY, (b2 80l 3 Fiyid. (e 8uEmE s
() CAC H A BA IE MG J ARG e 48 22 iy B AL 34 B 98 (1 4 5 [20] [21] [22] b R R i35 AOM
gh4 DSS YUK KT 1 CAC Sh A BuRi 2,  HrITEZNY) & G HIH IBD MIAHSCIGARER . 14
TE S B 2200, P AL, T N2 CAC B R AR K i iR B s FH LA 5 %2 —[16] [23] [24]
TS, R R R AR R R B AN T IR AR B 38 5 . I AR AE AR AME R B IR, > R B —
SERIREL, BN ORFEATIE (RS GE B8 7 B B B sl T AR ERAS, R A VAR [R],  wT3R A TG R
FAMY “KAEPE” [9]. PCNA & FAZ Gtk DNA S HIHLE 1) E ZEA BG4, I8 h DNA SR 5 4
2, Z5Mgar G RE[25] [26]. RN AT TER B PCNA G RENE VTl 40 i IR s AR FE A 43 28 1) JXU
[27]. PCNA 5 DNA %41 o't 2L ALk RNADNA BI04, 538 HFT-3[E2 5 DNA EHlf1E
2. DNA HEAL, HEE B 2000 %5 A 40 B 775 < am o #2281 [29] [30] [31] [32]. AT
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K EL PCNA FRIBH M 258 2l v, S 4 M I GE BRI i, Mo AR A, A s Il [ b, A A ol P il e
[33]. CyclinD1 J&fi Y- M gmis s A, LAMELHEE S EERZ —, E48WE P AELERE
[34]. CyclinD1 & H FZ x40 & G, M I miE/EH, BEERT G M EZMER, JF5IXEE
F P2 AR AR BRI, TG AR, bR Gy A S HIALAR (HERE, i pRgn B B k4% OB E AR K, i
R IR AR R JE[35] [36]. TEIEHTEHLT, Gy WM CyclinD1 RIAZMEE K], {EEFEY . S5 miEo
T2l CyclinDL i RIA, FrfadnfE i, S, AW, F S AE[37].

RN, SRS N A& T R« R SElaE . ORI AL 2 R IE SN R
WEABThRE SRR . RS2 AR, SEUM . M. g Bk, SRERETIRERNT, A B
Z e i) = [38] o AN FUE B - KRR PR G AT ARV TT v R HE 2 SR 3@ 1R, $RIESS 0 A
TR KIZEIN, RNSMAE B ZIsAT AN KA, 2RSS T RARHL, v A S, 0.
GBI, T TN BIALE, IEFNE “g@%ird, TRk, BARRAT RER, B
IVRIER, WO TNV, JRIT IR E .

Gl A AHIE TR RS K BRORIRE R 0 B A v R R AE T e AR R DR 20 R I SR, 4 A SR
AOMI/DSS J7 ikl CAC BB . CysC fEMIRAEK. R28. HRh A EEMER, HFHA%Z
RS PERI RVERRT L RNV AR R SR R, IR B AR N R GBI AR, AT
ST R ) e B T TS [39] [40] [41]. BRZIHR. FRZER “RIK” o “SiE” ST CAC BEBURER, KL
HATRR RO % MR fLfLTE CysC /AKF. RIS, BMATL S IAE, TRA—. HE
FIAHEIN I BRFE SR, A AR %2 2, KN —, R 2 WA R IR A [42], 5
BRI L, RARAMEERAZIME. FRMA, SEEHSTESHEL, Zo 2o R0 rHHR
TEARFAMN . FREE R RITIERAFRE B AL ZZ 2 REA SR A K. IR T4l B g 5 2 15 9 Rk
REEMIRE A K MEHGEZ —, #—BRAGEHIEA Western blot AR B 45 4141 PCNA.
CyclinD1 £E 3% . PCNA. Cyclin D1 £ [ FZ XM 40 A Gy 1. S Wik Ik A4 (E H . 4BHufE B2 48
Y — IR R RIT IR B T — IR R R A I IR, R NS 5 2B N B G BAh
DNA & RETH, S v DNA &3, 1ENEIAM EZM B, G, M DNA HI& s 71 T8, S
4 DNA. 418 (A1 DNA ZHI T T B . 770 Gy, S WITEANM & o R IE E R EEE R . 45
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