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Inhibitory effect of rapamycin on growth of pancreatic cancer and
its relation with cell derived factor 1a
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(Department of Pancreatic Surgery, the first dffiliated Hospital, China Medical University, Shenyang 110001, China)

Abstract Objective: To investigate the inhibitory effect of rapamycin on growth of pancreatic cancer in vivo, as well as its
influence on cell derived factor 1a (SDF-1a).
Methods: Twenty nude mice, after pancreatic injection of pancreatic cancer SW1990 cells, were equally

randomized into experimental group and control group. Mice in experimental group underwent daily
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intraperitoneal injection of rapamycin (1.5 mg/kg), and those in control group were given the vehicle of the same
volume instead in the same fashion. The tumors were harvested 3 weeks later, the growth of the tumor between
the two groups were compared, immunohistochemistry was performed to detect the infiltration of monocle-
macrophages and tumor-associated macrophages (TAMs) and the expression of p-mTOR, HIF-1a and SDF-1a
in the tumor tissues, and Western blot and gRT-PCR were also performed to determine the mRNA and protein

Results: In experimental group compared with control group, both tumor weight (0.3340 g vs. 1.7790 g) and volume
(0.2375 mm3 vs. 1.2662 mm3) were significantly reduced (both P<0.05). Results of immunohistochemical
staining showed that in experimental group versus control group, the count of monocyte-macrophages and
TAMs was significantly lowered (both P<0.05), the expression rates of p-mTOR, HIF-1a and SDF-1a were all
significantly decreased (all P<0.05), and there was a positive correlation between score of the SDF-1a expression
score and TAM count in the tumor tissue (r=0.52, P<0.0S). Results of Western blot and gqRT-PCR showed that
both protein and mRNA expressions of p-mTOR, HIF-1a and SDF-1a in experimental group were lower than those in

Conclusion: Rapamycin can suppress growth of pancreatic cancer in vivo, and the mechanism is probably

associated with its inhibiting the activity of mTOR pathway which thereby down-regulates SDF-1a expression,

376 o E AR &
expression of p-mTOR, HIF-1a and SDF-1a in the tumor tissues.
control group, and except for the HIF-1a mRNA (P>0.05), all differences had statistical difference (all P>0.0S).
and then reduces TAMs within the tumor microenvironment.

Key words Pancreatic Neoplasms; Tacrolimus Binding Proteins; Chemokine CXCL12
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Figure 1 The growth of the transplanted tumors in experimental

group and control group

® 1 XRARMRAMBRESHERILE (=10, xxs)
Table 1 Comparison of the tumor weight and volume between

experimental group and control group (n=10, x+s)

26| Mg (g)  REAR (mm')
SCHGAH 0.3340 +0.10721  0.2375 + 0.7659
popictail 1.7790 + 0.39034  1.2662 + 0.28365

2.2 p-mTOR, HIF-1a, SDF-1a EBXiE K
BiZ - BEEEGRE. TAM itE
HPEAACEE R B, LA p-mTOR . HIF-1 a |

SDF-1 o B2 F R B HAL T X I (¥P<0.05)

(#£2) o FAZ-E W40 MFTAM 2 547 s 41

U A (E2) , SCE A s - W40 &L TAMEL

RO BAR T X4 (P<0.05) (F3) . MWL

Mrigs, BEBRESDF-1 o B S5 TAMIT AR IE
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Figure 2 Immunohistochemical staining for the infiltration of monocyte-macrophages, TAMs and expressions of each protein in tumor
tissues (x400)

®2 ZLHASWRATEEREMAMERLE [1=10, n (%) ]

Table2 Comparison of the positive expression rate for each protein between experimental group and control group [n=10, 1 (%)]

g1 p-mTOR HIF-1 o SDF-1 a
B PR At PR FAtE PR FAE
SR 2 (20.0) 8 (80.0) 1(10.0) 9 (90.0) 1(10.0) 9 (90.0)
oyl 8 (80.0) 2 (20.0) 7 (70.0) 3 (30.0) 8 (80.0) 2 (20.0)
p 0.023 0.020 0.005
#*3 TLWAMMBAEASZ - ERMAMEE TAM Tt & ""’%\éﬂ S(ﬂiﬁgﬂ
(n=10, xxs)
Table 3 Comparison of the count of monocyte-macrophages or p-mTOR . - . - - - - - 220 kD
TAMs lietween experimental group and control group — "‘“"-. B m ﬂ “ ‘ 190 kD

(n=10, x+s)

R T T i e SO
SCEG 12.8 000 + 0.90 431 10.3200 + 0.67 462 _
-act 43 kD
XTHRAL 31.0 000 +2.41 661 22.9800 + 2.35 976 P -actin ‘ L L. 1.1 1 1 ] .

=l

P 0.019 0.025 0
- W s
x4 BEBREALADH SDF-1a RiZ5 TAM BY%£ & (=10, @@ i XAl
Table 4 Relationship between SDF-1a expression and TAMs % 0.6
in pancreatic tissue [n=10, n (%)] %
SDF-1a CD206 . P — 044
Ak (dk  Edk =
PR 1(10.0) 8(80.0) 1(10.0) @ 0.2
11000 2(200) 7(700) 270 0P X
0.0-
. p-mTOR HIF-1 o SDF-1
2.3 BRBZRXRBREFEALR p-mTOR, HIF-1a.
SDF-1o BERIEMHIN & 3 Weston blot #ilIfELHZE p-mTOR, HIF-1 . SDF-1«
Weston blot# R B/, LK AHAp-mTOR ., EARIE
HIF-1a . SDF-1 a (EHAREHMETHEA (Y Figure 3 Weston blot determination for p-mTOR, HIF-1a and
P<0.05) (&3) SDEF-1a protein expressions in the tumor tissues

© AR )T F 5 EANF AT http://pw.amegroups.com



%3

KEA, F: EMER A RE A KRR A S AT ER T Lo KR 379

2.4 BWHEEXEBRMEAELE mTOR. HIF1 o«
SDF-1 a EE mRNA RiZHIF M
qRT-PCRZ R LW LHKHmTOR ., SDF-1 «

FImRNA KB A T X4 (#5P<0.05) 5 ¢

B HIF-1 o (ImRNA KK 5 X4 TCH B 2 5

(P>0.05) (K4) .

0087 o egom
%BAL
= 0.06 L
B o.
5 I i i
"
jé 0.04 -
-
% T
= 0.02-
0.00 : : .
p-mTOR HIF-1 SDF-1 o

B4 qRT-PCR #ilAHEALR p-mTOR, HIF-1o. SDF-1«
# mRNA ik
Figure 4 gRT-PCR detection for p-mTOR, HIF-1a and SDF-1a

mRNA expressions in the tumor tissues
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