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[ Abstract] Objective To evaluate the therapeutic effect of chemotherapeutic drugs on pancreatic carcinoma based
on patient-derived xenograft (PDX) models, and to screen an individualized treatment strategy. Methods Fresh human
pancreatic carcinoma tissues were subcutaneously transplanted into nude mice to establish PDX models which could be stab-
ly passaged. The traceability of PDX models was determined by STR analysis. The PDX models were treated with three dif-
ferent clinical chemotherapeutic drugs oxaliplatin, gemcitabine and irinotecan, respectively, and the tumor volumes were
measured at different times. The therapeutic effect of those drugs was assessed by TGD mathematical model and plasma
CA19 -9 test. Results The traceability of patient-derived xenograft samples was up to 99. 99% . Compared with the con-
trol group, the treatment with irinotecan and gemcitabine inhibited tumor growth significantly (P =0.001), and gemcit-
abine had even better result . The minimum toxic effect in the mice was induced by irinotecan treatment, followed by gem-
citabine treatment. Conclusions Pancreatic carcinoma PDX models are successfully established and can be stably pas-
saged. Gemcitabine shows the most inhibitory effect on tumor growth based on TGD mathematical model assessment, and
deserves to be recommended as the preferred drug for individual treatment of pancreatic carcinoma.

[Key words] pancreatic carcinoma; patient-derived xenograft ( PDX) model; individualized treatment; drug
screening; TGD mathematic model; nude mice
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Tab.1 Evaluation of the therapeutic effects

43 Groups Median »
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T i o
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7
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Note. Gemcitabine and Irinotecan compared with control respectively, **
P <0.01.



o [ S0 Zh 2R 2018 4F 2 H 25 26 55 1 4] Acta Lab Anim Sci Sin, February 2018, Vol. 26. No. 1

File Edit View Plots Tools Alleles Help
“ﬁﬁMﬂmﬁﬂﬂﬁﬁﬂﬂmlM{ZEWKBDNHEEMWHM|‘QEM\O
@D b W4 | AT
|sample Name
HEUL [ Mark Sample for Deletion | *
L | R — 1 - —
130 170 210 25 230 330 370
5000
4000
2000 A Jl ﬂ
" 1L A
bl é ol bl
DE4310 Mark Sample for Deletion
e T —]
130 170 210 250 290 330 370
5000
4000
3000
2000
1000 l |
a . s
) B W ] 1 ]
HD_S“:”” Mark Sample for Deletion
[DT95453 ] WA L —
130 170 210 250 290 330 310
4000
3000
2000
1000
A Ly, ,
[
DE4310 Mark Sample for Deletion
] ]
130 170 210 250 290 330 370
2000
1000 A l
A AL
FifE i ) 3]
o

2 STR #4524
Fig.2 Resulis of STR detection

P3 (mﬁm%s -

3 MRS HE Qs R (bar =20 pm)
Fig.3 Histology of tumor samples from different passages( HE staining,bar =20 pum)



o [ S2UG S W2 4R 2018 4E 2 45 26 4245 1 1] Acta Lab Anim Sci Sin, February 2018, Vol. 26 No. 1 33

XTREZH TTE {2/, 2 BZ 4158 21 g (R AR 48
SRR, BV AR IT ALk 2, Sh B Ot S B IR
JP 2 MIER R T PU M6 7 A F I bk 2 g (R PR
SRR BN 23k B IR AR FRZ S, R FH 3230 2445
AR A TTE ;%4 m (H5K, WIS FEG T4
W LR HEIA P4 m (N IE R /N, = 4 b
JERFHE I K B Fh R 7 UMb IR YT 4 m {H R 111
B, R IR AR VS R ST B G
JT LR RIER TR 75 VO M6 7 L W 4H TGD fEfc K, b
FENAIT A /N, RIS REAR ¢ K558 7 30 Lt ik
TR R ER R ST B IR 7 A RN R R 5 V4 i
TR P =0. 001, 22 54 B2,

2.5 HYBIETMER

T A R EE LIRS SR, AT 25 W
WA, HRREUATE TR T A SHRE M 20% B, 2
Wy B30 AR B e K 32 71 3 ( maximum  toler-
ated dose, MTD) , ILHF 452 (EVR YT . fop AR K 42 Asf 44
SEVRYT 45 24 B R BRI A R R b AR RO SR
PRI E AR LS R, ULIE 4b

WEFTR X R R Ew AR B a3 R
= BUPRERTRYT ALK EE T Rt R BH B 1T LR
KFESLEREE 15 KAA M RARE, SRS R EZE
[l T, Ud BH 25 W% 1A i 5 i e K, 2 W M 5 ERh TR
i PEA IR YT AR AR T R AR . FE 5 11 RAE
A B A AE, s & T R R TIR YT AL IR, i Je
A T IR ELE 20 g LA b, AR IR 75 PE M i34
IT A2/ N T BV R EAA TT 4 5 R R A7 51 B B
BT BRARE T B o 2202 , 7650 28 KA I
AR, 7 HL s T B VD R BRI 4R R 75 v b i
IRIT AR TE S AR, 115 12 45 [0 R E 7E 20 ¢ LA
iz YRR E A N, RS EE AN
2.6 I3 CA19 -9 RN R

M CA19 -9 & 2 e BR 98 s PR 12 Wb i) 7 22
FEn, WL de., FESCH rn] LIAE A IR YT 85 AT )
250 e 0 B PR FR R

R PO IR T ALK CA19 -9 K,
SEE RN 9.1 U/mL, $hER T B IR T 4134 %
HON 154 U/mL, USRI ETIRY T A3 &5 172.9
U/mL, X} B2 i, 245 0 198,35 U/mL,
2.7 EXRAALESFNE

KIS HE Yz R VLR S, X R4
I A SRR T T AT BR ; YRR
Y7 LR U D AR AT ] UL R Je 20 5 SRR ST
FRVATT L ACEB 7 M Jis 314 2%, 15 % 20 20 400 it R 4% 9 41

a 1200
~1000
g
—
E 5 800 oyl
é; g Control
%3 WA
& 5 600 Oxaliplatin
£ § H AL
& g 4007 Gemcitabine
=3 3 GIRVR )z
= 200 Irinotecan
0 g ——p———— .
0 4 7 11 15 20 25 28 32 35 39 46
LHERH
Experiment days
b 30.004
@25A00~
|
=y
& 22000+ — XA
o .z Control
€2 HYFI
§ § 15.00- _Oxaliplalin
=] 4
B = — w P
%§ 10.00+ Gemcitabine
5 P
2 Irinotecan
Z 5004
0.00 T
0 4 7 1115 20 25 28 32 35 39 46 48
LRRH
Experiment days
250
. 200
O~
==
w5 150-
s
23
< 100 -
S g
¥ 8
g ~
50
0 [giiou]
pugiEhl RYpFIH & P AR BB R
Control Oxaliplatin Gemcitabine Irinotecan

o MOEABUEMES, b, 6T RRIAE A MBS c. i3
CA19 -9 &k,
B4 PDX R TR S BRI
Note. a. Variation tendency of tumor volume. b. Body weight during
the treatment. c. Content of plasma CA19 -9.
Fig.4 Assessment of therapeutic effect and
toxicity for the PDX models

i s R PUAb IR T AU R SRR E AW
BT IEHR,

3 it

PDX BBV U 1 DR 45 T I A IR R 2 50y
L R R 530 (0 7 BB A% T 4 ) S 400 fe
TR FB A SR AR TR PR A RRAE O T ELAN [ i £ 2 SR R
() PDX LR A W2 R L A e 22 A B AN TR, X



34 o E SIS R 2018 4E 2 A5 26 %45 1 ] Acta Lab Anim Sci Sin, February 2018, Vol. 26. No. 1

S L2 e
A7 5L B Irinotecan

FH M3 Gemcitabine

B 5 4R RS ESRA HE Y444 (bar =100 pum)
Fig.5 Histological changes of the xenograft tissues after chemotherapy ( HE staining)

BB R 1] 245 ), AN T R IR [] 1 e
ARSI G S 1] 245 ) B A
PRARIRYT BYZER , Sy A [v) fie 3 A8 0 8 2 5 A 24
Yy, SEAEOEAL BOTR ST J7 58, vE IR 22 2t 245 55 )
A, R, PDX ASERY R T e A 4 2 52 30 B AT
RO H R, 35 [ E 58 AE BT 55 BT ( National
Cancer Institute , NCI ) X 3 PR it A48 3 — g % A= &
JERIRZ WA AE IR R Ry b R R T — o
FR I PR 5236, Bk 4 “ NCI-MATCH” ( NCI-Molecular A-
nalysis for Therapy Choice )"’ | [A]iF #4735 B30 A
GO R DT, X SRR 2 A PDX AR
B XA [ B A5 265 T T X e ) 3 1) 24500, S 5 43 2R
B R TR PR T 3 R PR oA 58 W1 TS S 4 IR
ARG FRRE R RIS AL 43, X b PR K- 19 4320
T2 AU BT RIS HE B 7 AR 2 —
FIEPEWTIE, AT T AEAR S 40 S R, AT
(g AR e R IRCE T R Y BR PR AR R T R TR
¥R T7 T

FIHT PDX A5 Y HEAT I PR AL 6 7 FIEE ) 245 1) i
TEI , e B = A G ) A, DIEPEAR e L1
PDX RISy P1ARAY PDX AR 1 AN E 1z
TBHETE , NI IIE ) S AR A ROIR SR E , i

P RORSREE M P3-P8 AR UEA T S g B 581
QARG PDX FEEL AW AR TR g 4
SUIERR B R AT AR, 308 I i 7 40 i EL A T RR
FEERITERE , (EJ2 B B BUA N AR 38 Bl
WL S W ARGy . AR R R
FRE A ieg PDX A5 AL BRI A 43 B R R R AN
AHENAY, — A A Zead 8 ~ 10 AL LU , I 4l 41
B NIRPEAREORIIE . PRI , X ST 56 v Jieb 83 40 2k A 7
IR PERTIN - A 2L . STR (short tandem repeat )
DR G D B BV 2E — A% DNA $R LA IR T 2 H
Tttt GEBUIHT R T EE MR e R
PR (S R R 22 A5 M T 5 A 4™ 2 38 2 4
PEPEEZ APPSR . OIRTTRCRIPEN
SRR S AR 0 7 25 ) 238, A ) 9 A AR g
(7] — A e 8 A ] 08 BF 9 N 530 6 2 1 BOAS [] 1 245
RONHRGERERK, AW TCD (HEU#
R e RBREE N T R Gk 22, %9 —
A SEIAEA AT BUF AR A AR R AR R
B, FIEE B LA CAL19 -9 & LA AL UK 25
FEE, LA TR RCR

TGD (A A GE 0% MEHH LN 5 — 4> T2 50
XF G IR A A O, B m {EL T LA ) T ek g 1



P E SIS AR 2018 4F 2 H 4526 %45 1 1] Acta Lab Anim Sci Sin, February 2018, Vol. 26 No. 1 35

AR B R 3 P b e A A o B PR m {E
R AR, 3R I i e AR N i A TGD { /R TR
Y7 2 EX R R 28] ey ¢ o AR I A28 S5 ] {1
KI5 A ZH 22 5 K, BERAVR T ROR BT, A
TFF 5 380 28 J e (R FHUAR A e S 3R F1 TGD B Y7 R
FATLIEH, JC25 9+ 5t BRZH m (B A ok, i oig
W W VDRI EIG YT IR Z , m (B R/
TXT A e AR B K R A S B e, TGD B 5
XTHRZHAR 22 S AN B35 (P =0.05) , R B By F|
FIR YT LN T2 b 958 1088 RO AN W ik 5 R R P ST
FREIGITZH m (ERG/IN T BUD R ENR T 4 IR AR 2
BN 5 B SR N N RO S s I Tl R
1, 2 2 e 2 AR B 3 R A A 24 R S ] A
W, (B398 S50 B 58, TGD A 5 %) B8 41 A L 2% S
B (P =0.001), R GYEHPCRFEA, GEIE D
il B A e ER R VE M EETR YT AL m (A TR,
Y firh g (AR S S /N e B iy LA R iy 45 i E —
FE MBI Y, T A 3R B 3l , TGD {5 % B 41 AR
Fe 2 3 3 (P =0.001) , ZOZH 2 WE el
B R SR e, B Bh I AR CA19 -9 & A
D)0 5 VO A TR Y7 2 B AR I, 22 HH Jieys 400 i o3
W CA19 -9 MIRE ) fe 55, I AR IR C AN I i
TRIT RO, ¥ P ey, A B S AR
WA LA, $hme s 08 e ia o7 4 M R ik 2 A
B, SFEFEIRIA L M ML S R BUE R 1k, I
AR, E AR A G 2 M AR
FR D ST BT A 245 W) B AR T B/, X AR LA
SN f/ )N, ERRR T VY MR LR T ARG YT
Je 0, A5 AR RV TR [, X R s A RS £k 3
K, R B2 W 97 RO el e i AR TR B Y

S5 U SRR R R UM/ R D64310
BE W E AT 25, 5 B R R e W 3
LR B LW B SN, AT LA 6 B A ST R R AT 4
TRYT . I X2 B R IR ) R 44U ST PDX A
RIEAT 250 0k , RE A4S 38 I R 52 B FH 24 110 245
T, R e A RIA YT B AL T A B AR T R

£ % XX #k(References)

[ 1] Kamisawa T, Wood LD, Itoi T, et al. Pancreatic cancer [ J].
Lancet, 2016, 388(10039) . 73 —85.

[2] Smith RA, Andrews KS, Brooks D, et al. Cancer screening in
the United States, 2017 a review of current American Cancer
Society guidelines and current issues in cancer screening [ J].
CA Cancer J Clin, 2017, 67(2): 100 - 121.

[ 3] Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2017 [J].
CA Cancer J Clin, 2017, 67(1): 7 -30.

[4]

[5]

[6]

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Chen W, Zheng R, Baade PD, et al. Cancer statistics in China,
2015 [J]. CA Cancer J Clin, 2016, 66(2) : 115 - 132.
Rosfjord E, Lucas J, Li G, et al. Advances in patient-derived
tumor xenografts: from target identification to predicting clinical
response rates in oncology [ J]. Biochem Pharmacol, 2014, 91
(2): 135 -43.

Cho SY, Kang W, Han JY, et al. An integrative approach to
precision cancer medicine using patient-derived xenografts [ J].
Mol Cells, 2016, 39(2) : 77 - 86.

Malaney P, Nicosia SV, Davé V. One mouse, one patient para-
digm; New avatars of personalized cancer therapy [ J]. Cancer
Lett, 2014, 344(1) . 1 -12.

Jason CH, Laura AM, Adam CM, et al. Novel patient-derived
xenograft mouse model for pancreatic acinar cell carcinoma dem-
onstrates single agent activity of oxaliplatin [ J]. J Translat Med,
2016, 14(1): 129 —143.

Tai CJ, Wang H, Wang CK, et al. Bevacizumab and cetuximab
with conventional chemotherapy reduced pancreatic tumor weight
in mouse pancreatic cancer xenografts [ J]. Clin Exp Med,
2017, 17(2) : 141 - 150.

Guo S, Qian W, Cai J, et al. Molecular pathology of patient
tumors, patient-derived xenografts, and cancer cell lines [ J].
Cancer Res, 2016, 76(16) : 4619 —4626.

Tzumchenko E, Meir J, Bedi A, et al. Patient-derived xenografts
as tools in pharmaceutical development [ J]. Clin Pharmacol T-
her, 2016, 99(6) : 612 -621.

David JM, David MC, Patrick JR, et al. Using a rhabdomyosar-
coma patient-derived xenograft to examine precision medicine ap-
proaches and model acquired resistance [ J]. Pediatr Blood
Cancer, 2014, 61(9) : 1570 - 1577.

Monsma DJ, Cherba DM, Eugster EE, et al. Melanoma patient
derived xenografts acquire distinct Vemurafenib resistance mecha-
nisms [ J]. Am J Cancer Res, 2015, 5(4): 1507 -1518.
Julien S, Ana MT, Ludovic L, et al. Characterization of a large
panel of patient-derived tumor xenografts representing the clinical
heterogeneity of human colorectal cancer [ J]. Clin, Cancer
Res, 2012, 18, 5314 - 5328.

Mattie M, Christensen A, Chang M S, et al. Molecular charac-
terization of patient-derived human pancreatic tumor xenograft
models for preclinical and translational development of cancer
therapeutics [ J]. Neoplasia, 2013, 15; 1138 - 1150.

Perez MR, Fleming JB. Patient-derived tumor xenograft models
promise, potential and practice [ M ]. New York: Academic
Press, 2016, 49 - 82.

Hui G, Joshua MK, Stéphane F, et al. High-throughput screen-
ing using patient-derived tumor xenografts to predict clinical trial
drug response [ J]. Nature Med, 2015, 21; 1318 - 1325.
Katherine BG, Rachel AA, Peter MV, et al. STR allele se-
quence variation; Current knowledge and future issues [ J]. Fo-
rensic Sci Int Genet, 2015, 18, 118 - 130.

(7= HHI] 2017 -08 -26



