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Expression of RAD51 and MAX in pancreatic cancer rats
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Abstract: Objective To establish a model of pancreatic cancer induced by 7,12 -dimethyl-
benzathracene ( DMBA ) in SD rats, and to detect the expression levels of RAD51 and Myc-associat-
ed factor X ( MAX) and their effect on carcinogenesis of rat pancreas. Methods Ninety SD rats
were randomly divided into 3 groups: a model group, an intervention group, and a control group.
DMBA was directly implanted into the parenchyma of rat pancreas (the model group and the interven-
tion group ). Rats in the intervention group were treated with 1 mL trichostatin A ( TSA) saline solu-

tion (1 wg/mL) via ip weekly. Rats within 3 ~5 months in the model group and the intervention
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group were executed and observed by macrograph and under microscope. Meanwhile , the rats in the
control group were executed at 5Sth month. The EnVision™ immunohistochemistry to assay the expres-
sion levels of RAD51 and MAX was used in conventional paraffin-embedded sections from the above
pancreatic specimens. Results The incidence of pancreatic cancer in the model group within 3 -5
months was 48.7% (18/37), including 17 ductal adenocarcinomas and 1 fibrosarcoma. The inci-
dence of pancreatic cancer in the intervention group within 3 —5 months was 33.3% (12/36) , in-
cluding 11 ductal adenocarcinomas and 1 fibrosarcoma. The maximal diameter of mass in the model
group was significantly higher than that in the intervention group ( P <0.05). No pathological chan-
ges were found in pancreas of the control group and other extra-pancreatic main organs of the model
group and the intervention group ( such as the liver, biliary tract, gastrointestine tract, kidney, and
lung ) . The positive rate of RADS51 was significantly higher in ductal adenocarcinoma in the model
group , the intervention group, and the model group + the intervention group than those in corre-
sponding groups of non-cancerous pancreatic tissues ( P <0.01) , but the positive rate of MAX ex-
pression was opposite to RAD51 expression (P <0.01). The positive tissues of RAD51 expression
and/ or negative tissues of MAX expression in non-cancerous tissues showed atypical -hyperplasia of
ductal epitheli. Pacncreas of the control group showed the negative expression of RAD51 and positive
expression of MAX. Two cases of fibrosarcoma showed the negative expression of RAD51 and MAX.
Conclusion DMBA directly implanted into the parenchyma of pancreas can obtain an ideal pancreat-
ic cancer model with high incidence in a short time. The TSA might have an inhibitive effect on car-
cinogenesis and growth of rat pancreas. The over-expression of RADS51 and/or lose-expression might
have important effect on carcinogenesis induced DMBA in rat pancreas.
Key words: pancreatic neoplasm;  Sprague-Dawely rat;  animal model;  RADS51;

Myc - associated factor X

DNA XU5E B 2¢ & & & [ RADS T J& — Ff & A(trichostatin TSA ) M i i A #Sr T W4l fE
JE DR SF Y E 2 AR 8] U S A b 4% /R JH B DNA o R EnVision™ % 58 41 204k % 3K BF 5%
&5 8 1. RADS 1 3% 3k 68 19 o 40 M X o7 f1 SD ﬁﬁﬁ%ﬂr‘f’:ﬁ*ﬂ#ﬁﬂﬁﬂ%ﬁﬂm* RADS1 HI
RI7 25 W) B SR AT T 5 % PR B R RADST R g K MAX R A KF, K1 W& 76 DMBA 75 S Bk IR 9
FH RS TEWHALHKRERZ, HS58%E  RAESEPEM.
iR kAR AW e AT D TS DD M
U EAaEREE T KW Mye HEEHEER 1 MBI AHE
K HAE 56 8 1 ( Myc -associated factor X, MAX) £
B2 R R A R, Y X e s ke 11 XA 5 S
S I A S 2 M A e Al Ok AT R R o bt KBl RADS 1T Fl MAX £ 3 W 40 1 g | 2%
— b fF gt B R 2 B0 PR R Mye 3 % Santa Cruz 2% 7 , EnVision™ 4t 4 3% 7] & g A L
L MAX R Rk, B R Ah ok WK RUBE IR IR R BR A W 528 3h Y Oy o A R B
%3&5”3 R IR 4120 RADS T Al MAX KA A9 SCHR SR shY .o H s 5 h R IFay 90 2 SD R,
. EHEMM 7,12 R IEFRIFE (7,12- HEMEARR, (ABTE 150 ~200(163.0+23.6)¢g.
dimethylbenzanthracene , DMBA ) H # & A SD K 1.2 R
Bl JBtE iR S 5T A R R R A RL Nt ol R R SD R BB HL 73 80 3 2H « R IR BB 4 40
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TSA T4 (T Hd)40 DA A 10 H, AHj
ERE 24 h OREEUK 2% I B 2N I I I T SRR
W, EEIEPYIO(2 em) S, BRI )G T
A 2 U I i i 4 TR B 9 43 B S BT (IR 1 mm))
BLRIAL AT F 41 B A 9 mg DMBA, 4 45 i IR 9
JBE, GG A Sl B B v R R . T A R S IR R
WS pg/mL TSA 1 mL, & J8 1 %, BR B AR SE TS
b TR 3,4,5 HBEPLALSEAE AL ZH (7,10 AN
20 H) FIF Wil (6,10 F120 H) KR . X84 BR
A B A DMBA #b R IRIBCAIZH L 55 5 A AR 3E
1.3 HABRAARBENSULEK

A0 FE BPA AR OWE 2% g B A I L E B IR S
EINI7/IN I = I S o i S L s A A e
JEME AR S o i B B SE B WL
HAEE AN 4% PR E 16 ~ 18 h, 5 HLHIAE A 5
WY R, HE Je 8 5 56 5 F WL 48 45 I % 9 38 41
s R (A
1.4 SEMABLFEE

RAD51 il MAX ¥t {4 J5 3£ 2 24 EnVision™ —
P, FEPEELRMT U B R K;3% H,0,
H R0 10 min, Ji K #h Y% 5 min ;0. 05 % ik i ¥
£ 20 min, it K #f %% 3 min, ZE M K Pk 2 min,
0.01 mol/L PBS(pH7.4) ¥ 3 min x 2 ¥ ; i Jm —
¥ 37 CHFE 60 min,0.01 mol/L PBS ¥ 3 min x
3WsTE M A W 37 CHEH 30 min, 0. 01 mol/L
PBS ¥ 3 min x 3 ;B AWK T 64 15 min (2 4]
BCil 1 mL B 20 wl C ¥, IRAIERIA) , Ui
K ; 98 R R Je 4 1 min, H 2k K o %% R 1
15 min; BioK , & B, o2 B B 1. AR N
B (A UK E O RADS T Al MAX FH P4 35 5K 41 i,
ERTIDVIE 23 7) s R = R U QA LR G S S =
BIMEH =25% N BV B, <25% & N B PE 9% 6.
PLAE 50 b A2 4 A 2R 0 HOR 24 w) 4 f Y BE M U R
1 9 B X AR, 2L 0. 01 mol /L PBS ¥ (pH7. 4) %
& — B AR g B PE X B
1.5 %itsam

B T 15 B HE S A SPSS 13. 0 45 it #4147
x> B B A B K Fisher” s KB BE R 1k, A P <
0.05 W ERAGI¥FE L.

2 & R

2.1 KAWLE

BAIHA 2 HRRIEARFL A NET, 1 R
ARlE2 AW THHAA 3 RRAREARE 1T A
FET, 1 HIERG 2 A WFET: . X BB T BUA S
NG, OB R O 37 HOREL, TRy 36 B
Ko RJF3~5 A, BEBAHA 18 HIEMRIE i
He(18/37,48.7% ), e 3 A A HF 2 H(2/7,
28.6% ) ,4 A~ H 4 H(4/10,40.0% ),5 A 12
H(12/20,60.0% ), H 1 R kLM, T HAH
KA 12 H R BRI B (12/36,33.3% ) ,3
AAHF1R(1/6,16.7% ) 4 A~ 3 H(3/10,
30.0% )F15 4~ 8 H(8/20,40.0% ), &% 4]
RIEF T T A (P >0.05) A R2H b P g K
%7 1°40.5 ~1.0 em, 10 ] F1.0 ~ 2.0 em F11 fi
>2.0 em; T2 12 1] o e i die K42 9 5] 0.5 ~
1.0 cm,2 |} 1.0 ~2.0 em FI1 ffi] >2.0 cm , 5
M KRR B & T T W4 (P<0.05), Xf
MR B2 3 BT g R H T .
Jifi K B A 2 BE PR A% H R DL b B K A IR e B 2
g
2.2 REALKFIE

X B B R HE J 68 J5 458 T 38 90 Ry 1E 5
AL (E ) o BERIZL 18 i) Jge i i 9 v 17 44
Sy B A R L L O B R AT AE PR HG b e R
Ha R e e Bl oA T B ARk 4 IR
2,3), R4 12 M) B AR b R o 1L ] R R S
L BRI A R, R R R SRR &
srAk 6 B oAk 4 B AR A A 1 (1R 4) o B
ZH R T T 2H T 4E R Gy ) Okt I R B RN IR IR
i L2155 %% o A5 T 4L R0 T 041 AR TE B R R i B
KB LTE B Je ok U 55 BRI R S b K
NI R] S T R R A R i RD B A A O B 41
Gl o rp R R 2 A e R IR R S bR
ALY S ) (5/19,26.3% ) \h B E T A
A 10 5] (10/19,52.6% , & 5), T #i4l 4k
PR A S B R R RS 10 5 (10/
24,41.6% ) b R H A MBI A4 8 7] (8/24,
33.3% K 6),2 iR KSR ITFEX(P >
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0.05) . #55 A ZH F0 T il 28 JB Jit A 32 25 0 4% B2 X AR
2 JE AR 38 A DL B S B T O A R
2.3  RADS51 #= MAX 7 M IR 9% #= 3F % Me IR 20 2%
il X

RADS1 Fl MAX 4 28 20 24k *F e g BH Pk 7
FEN T AT AR WA A% G A (& T7,8) , KA
E4S I < W i 5 e el s = [
RADS 1 3% ik PH P 5% B @ Hb &5 F 3L AH By 41 9] 9 3
PR 2L (P <0.01) ;5 {H MAX &35 [ 7 2 0
MR (P<0.01,5 1) ;RADST 35 FH M F1 (50)
MAX 23K B Pk 0 JF 9 IR 5 1 R B RO
MR B Az X B4 BRI RADS T 3R Gk 2y B M
MAX 2% 35 34 FH 1 5 2 5] 4F 4 1§ %8 RADS1 f1 MAX
FIRBPIE . RADST Fl MAX £k 5 IR S & 9%
ST ACRRBE R M e RN E W B &R (P >0.05)

1 XRAFEERFEL(HE, x200),
Fig. 1 Normal pancreatic tissue in the control group

(HE, x200).

&1 RADs1 #1 MAX ERRSEEMIEERBRALATH
RIEHER

Tab. 1  Expressions of RAD51 and MAX in pancreatic

ductal adenocarcinoma and non-cancerous pan-

creatic tissues

Eibtl 1% RADST FItEE % MAX FHE5 %
el
BRI + T 5l 2 19(67.9) 9(32.1)
iR 17 12(70.6) 5(29.4)
THd 1 7(63.6) 4(36.4)
PRl
BRI + T Hidl 2] 8(18.6) * * 36(83.7) *
sk 19 421.1) % 15(78.9) * *
THa 2% 4(16.6) * * 21(87.5) * *

LRI HE, # P<0.05, * % P<0.01,

B2 REARDMLSERE(HE, x200),
Fig. 2 Poorly-differentiated ductal adenocarcinoma in the

model group( HE, x200).

3 HREASYRE(HE, x200),
Fig. 3 Fibroma sarcomatosum in the model group ( HE,

x200).

& 4

FHRASHULSERE(HE, x200),

Fig. 4 Well-differentiated ductal adenocarcinoma in the in-

tervention group( HE, x200).
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5 HRESHE R ERBEEE (HE, x200)

6 FHASE bR ERARSAE (HE, x200)

Fig. 5 Severely-atypical hyperplasia in ductual epithelia in Fig. 6 Moderately-atypical hyperplasia in ductual epithelia

the model group ( HE, x200).

HALZFEE, x200)

Fig. 7 Positive expressionof RAD51, of moderately-differ-
entiated ductal adenocarcinoma in the model group
method,

( EnVision™

x200).

immunohistochemical

3 #

B A e T FH R R o) 7R O kT SE R b
BT TSA BEAT T3 ( T34 ) , @ 7R
Jo B A Y, B DU A (1) R R 0, 2R
T R w5 (2) BEAE S 30T N UL 5 B e I 0 e Ak e
(o B A 5 (3) 4 215 AR B 4500 SR R R
B (4) TR AN At JUE A% 35 R AT R MR
B s (5) TSA 10 il Jge s A= < A JH AT I 5 (6) 7l
VB A I R

RADST JE [N J& 40 Jfd DNA & & & 48 b i) %
— B, VF 2 R BT AR R R BE T B DNA i £,
Horp fe A 2 DNA WUBEMR 2. HATC WA &
24 SRR R 950K 3 5% $2 2 R L 2 5 DNA XL
HEWT R A o [ UR X R AL G R D
P, RADS 1 27 1 2 i b R] 60 I5C X 9 G B il , &

in the intervention group (HE, x200).

A

7 HEEARSLEREE RADS] FRIERIE (EnVision™ 5% B8 FHAS S LARE MAX PAHERE (EnVision™ $7% 4

KUZEE, x200)

Fig. 8 Positive expression of MAX, well-differentiated duc-

tal adenocarcinoma in the intervention group ( EnVi-

sion™ immunohistochemical method, x200).

i A A T B M B S K 4% AE . RADST il
i 8 52 AT DABR 3 40 e 32 DNA 833 473, e i
J3E 0 9 [ D58 T 2EL R AH Wk e €0 AR B S e, T BRI
AFE Mg L 22 5 o W, RADS T 35 5 b &
AR R, UG T b R AT AR O R
DI, v 38 00 0 i 98 T BE TE B X T IR BT A A
JEM 2 — s W] 2 RO v e R
RADST 32 157K °F W] 2 w5 7 HofR U9 1F % 21 20 Je
HOR M A, HOH R K 5 — 2800 M i R
JE AW AT 0 R BUa VIR OG Rk 2 Tl
Ja AR M AL T RCR 25 AU TR B, B
Mo+ T S BB T B R R S
RADS T 3% 35 PR 4 3 W J v 7 AR I 2 5] I J bR
IR Z, RADS 1 323K FHE A9 I i R IR 41 2L 9 4 1
B2 ¥ 5L T) B8 B AN Mt B 3 A 0k TR 20 TR R R 2
W27 4 A RADST BB R ik . &5 R R, 78
DMBA i 5 J§ it i % 2E 3f #2 vh RADS1 Al fE A &
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SEAE AT, AT BE G A A R I W) R B 2R AH R e
A 1) 38 He 3 BOKE RO A M, AT 2 B JR R 9 19
o

Myc & K %% &% & H ( C-Myc, N-Myc, I-Myc
F)MERB G MM T L Em I A O, K
Tk YT e S T 1 Ok A AN A 1 A A S0 ) 46
T, EAEMERTY KB C-Mye & (A5 [
K ¥ MAX & 3 45 5 2 i C-Myc/ MAX 5
TRIEEARAE N R AAE 5 R g

TR g A A A RER. &
HAFL T, BERS =G 90 A MG w4
MIAZ N e 5, 2 5 A0 R 0 FE RO T R R g, X ek
YERT B KAt BT 40 M i G, S MIAE
58 B o R, MAX 25 78 Mye 25 0 95 4% 5%
09 2% ot o A o C-Mye/ MAX S — SR

WD, SR G I . LR KB RZ
Bk C-Mye Bad 3Rk, H 5080 Mo ik g | A4

Yy 2 47

(70 J TG VD AE G, {2 MAX 7 — 28 3%
i IR %%%ﬁ,/\%%ﬁﬂﬂ?ﬁﬂiﬂiﬁ? R R 1 IR
WAHNA KRR, 5 0 0R = DI C, &
éﬂh‘%FH‘@%%&%%E%T%%%*H@J\%%O

X ] BE 5 AR R A A B R C-Mye R MAX A
TR R 45 BERIR A G . A H TR RN,
B2 + 1 P2 S B Y 2 s A B IR T A R
JiE MAX 3 2k BH P 5 B 2 A% 3 6 AR 17 2 59 A9 AR o
B 2 2R, Xk B Je iR MAX B Bk 3Rk, 2 I 47
4E A MAX BRI R ik o B 45 R 7R, £ DM-
BA i W JBe IR S A o A R MAX Gl i C-Mye/
MAX 3 15 I 2% 19 1 FH 2L A 40 ) e s 1) 4 A=,
i VI B A T R ABESE
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