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Polysaccharide of atractylodes macrocephala inhibits the growth of mice in-situ
colon cancer HT-29 cell xenograft via activating immune cells

FENG Zifang, TANG Shihua, GUO Lijia, HE Ling, YANG Ruibin (Department of Laboratory Medicine, Xingyi People's Hospital, Xin-
gyi 562400, Guizhou, China)

[Abstract] Objective: To investigate the effect and mechanism of polysaccharide of atractylodes macrocephala (PAM) on the growth
of colon cancer cells in mice bearing in-situ colon cancer transplantation tumor. Methods: 1x10" colon cancer HT-29 cells labeled with
luciferase were injected into colon serosa of the mice to establish the in-sifu colon cancer transplantation tumor model. When the tumor
volume reached 230 mm’, the mice were given 30 mg/kg PAM (PAM group) or equal volume of normal saline (Control group) by ga-
vage for 10 consecutive days. The effect of PAM on the growth of colon cancer cells in mice was tested by in vivo tumor imaging tech-
nology. The expressions of MHCII and IL-12 in granulocytes, dendritic cells and macrophages, the activation of lymphocytes, and
IFN-vy expression in CD4" and CD8" cells of tumor tissues were detected by Flow cytometry. Results: PAM significantly inhibited the
growth of colon cancer cells in mice bearing in-sifu colon cancer transplantation tumor (P<0.01). PAM activated immune cells though
increasing the expression levels of MHCII and IL-12 in dendritic cells and macrophages (both P<0.01). PAM significantly increased the
frequency of CD8" cells, NK cells, CD44'/NK cells and CD44'/CD4" cells in tumor tissues and the number of CD8" cells and NK cells
per unit volume (all P<0.01). PAM significantly increased the IFN-y secretion of CD4" and CD8" cells (both P<0.01), too. Conclusion:
PAM inhibits the growth of colon cancer by activating immune cells in tumor tissues of mice bearing in-sifu colon cancer transplanta-
tion tumor.
[Key words] polysaccharide of atractylodes macrocephala (PAM); colon cancer; HT-29 cell; tumor microenvironment; immune cell
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Fig.1 Effect of PAM on the growth of xenograft in mice bearing in-situ colon cancer transplantation tumor

A
B 15000 1 Kk
;.:) M Con
g W PAM
w
g 10000 |
=
E *k
T 5000
s
ol M
Granulocyte DC Mo
B
1500
© M Con
g W PAM iy
@ 1000r
O
8
é Kk
N 500
=
LN
Granulocyte DC Mo

"P<0.01 vs Con group
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Fig. 2 Effect of PAM on the activation of immune cells in
xenograft tissues of mice bearing in-situ colon cancer

transplantation tumor

2.4 PAM XA AR B AR 2048 F CD4 4@ 8 o A 049 3% o)
T A AR S A9 2 A AR R CD4 4l i 2
H il g5 B (E4A) 8o, SXTRE4LAH L, PAM 4%
F 8 2H 2 PR ST AR AR CDS 4 i AT NK 2 i 6 1 I 1
In(P<0.01), #— LU0 UE T B 3 (S50 25 5 5 1ff CD4*

B HEAEHEZER . #F—5R(-4B) KB,
PAM 41 CD4" 41 s o CD44°/CD4* 4 i H 457 ¢ ok 1 21
B3 H(P<0.01) 6
2.5 PAM &t T #k & 0 i 53 TFN-y 8 %5 %%

it QA A A W 45 R B, S5 A L, PAM
YA /)N B 45 T e D % A R 2H 23 b aT 434 TFN-y
[ CD4 4 it (B SAD AT CD8 41 ity (& 5B B 51 B S5 T
B (P<0.01).
3 i

T RE A — P 518 M 980 % U AH OC B, S
90 S5 T RE R AR R R UIAH OGS iR L 2 B
B8 24T R 0 = e 98 4t A 2L RS, L P R 4 M A
JSCET S 240 L ) 5 40 B AN A e AR B S0 T A e 44
JfL R A Jie R 44 B DA B e AT BT R IA I 2 AN TR R 7 3
[F) T J 1 g A R 3580 o 1 e e R e P 35 R O Y
T BB M ) 77 2, W AE — e R A B T i e
21 B G 75 b TR NP2 e E B . 5 MR A LR
A4 R A E SR E R, 2 R TEBS
ARGE B A8 AR, B W RO E , PAM B A #
48 L e AN B A B A F o A 5T 38 3 e 3 AR
BHRIFIFEUE T PAM R 1] 45 i e J5 A 7% HE e AL
RN B AR N 5 s 2 B R AR K

AT T — 25 0% iR TP 45w G B 1Y) B 5 4
AT TR . MHCIEZR 7 1 3 E 2 54MEMEbU 5 52
5,75 R N R A B B & ab BRI PR v B
PE 245 CDA A . {E %% N &, MHCIEZE 73 1
F= B VA G % A AR TR) 0 AH ELAE R 1 42 A R e 5 A
Y P G B L, TL-2 A2 HH 2 Fh Ao e 4l i 7 AR R
T Z R i — R R+, AL IR (E B BUE



< 1212 -

Fp [ R R IR T 4K, 2019, 26(11)

12.0% 1 25.4%

N
—

| s
.

CD8* cell
P
(o 1N
et D
i o ’-:; N
9"5;_
NK cell

Con PAM

Max (%)

TCR

TCR

“P<0.01 vs Con group
Flow cytometric screening of CD8" cells (A), NK cells (B) and CD44 expression in NK cells (C)
3 PAMSAREY/ N R R L 45 M7 e P AR M 4R AR b 2 2 BB TR OS2

Fig.3 Effect of PAM on the activation of lymphocyte in xenograft tissues of mice bearing in-situ colon cancer transplantation tumor
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Fig.4 Effect of PAM on the function of CD4" cells in xenograft tissues of mice bearing in-situ colon cancer transplantation tumor

A
12.1%
g © 30 .
© Za < 24
;. @ =
; o 18
E 203% N
— x 12
= iz /a
< & 2 &
A )
& 0
Con PAM
CD4
B
36.5%
o F o
: lgl| -
.> G <
4 = 60
(o]
& 85.9% 3
. $a° 40
\ ! 2
z 3_’. S 2
N 0 Con PAM
CD8

“P<0.01 vs Con group
A: CD4" cells of secretion IFN-y; B: CD8"CD4" cells of
secretion [FN-y
5 PAMXREV R LG R R LS 1B A LR P T E 4
537k IFN-y BE IO ST
Fig.5 Effects of PAM on the IFN-y secretion of T
lymphocytes in xenograft tissues of mice bearing in-situ
colon cancer transplantation tumor

5 {23k T B 20 M i 4b 5 3 58 o ke 3 4R . 3
T P S 4T N 4T AT C D840 B T LA L 32 A% A7 il
AR o A ST IE I I =R ARG B T PAM A i
P R LR /N R 45 i TR A B2 A R 2H 23 SR 4
it 1 56 40 A ) MHCTT A TL- 12 308 KT, &5
FEIR , PAM R BT A% R 2 2 rp b 20K 400 it A I
Y. B A T PAM AR /N B 45 e R iR 4
ZUAR R EL 4T BRI B 52, 45 SR B R, PAM W] IR 25 4
SRR ZH 2 CDS 4 il NK 41 g il CD44*/NK 2
i L A5 L R B AR AR P TR A 20 i L iX B 7R PAM
AEOE IR R . FE SR, CD44 B
25 T4 RITEAL , 135 A0 i ) T 200 B mT 2% A3 fieb 9 24
U, AHE TR B, EAR PAM %A %t CD4 ¥ & B 8%
FEAE S, {H PAM 2 3§25 1 CD4" 41 g 1 CD447/
CDA4 4 i Eb 471, 156 BH L 7] 55 28 36 i D441 A v 1 &
P oL, AW FIE KB, PAM 1] 552 8 0 T 43 94 TFN -y
] CD4" J CD& 4t Jfa Lt 51 1] IFN-y i — 5 {2 i3k NK Al
T 40 B 355 A 5 (1 JE 70 iR 2 2 R 2 vy (5 4 e 7 g
T PR 3 T R A R 4

2E b, PAM A 38 Ik ST 45 e 21 2 rR G s 4
T 49 #61) 55 Jig e A K, ASTIE 9 M 45 B e 09 9T SR it
T R



b

757, 5 AR 2 FEE R WO o N B ) /) BRUS5 T HT-29 240 ffa J s RS AL RR ) AR K . 1213 -

(& £ x #]

(1] K30, 377, P08, 55 . o B OCRESS B 0% a8 2 A0, o
ETATIR S 23, 2015, 36(7): 709-714.

[2] LEE C C, DING X C, ZHAO T, et al. Transthyretin stimulates tumor
growth through regulation of tumor, immune, and endothelial cells
[J]. J Immunol, 2019, 202(3): 991-1002. DOI: 10.4049 / jimmu-
nol.1800736.

(3] M, Jo S0, S, A R A G G IR AR AL R PR B 5
HEJE[T]. B 222 5, 2018, 24(11): 1046-1050.

[4] ZHANG Y F, JIANG S H, HU L P, et al. Targeting the tumor micro-
environment for pancreatic ductal adenocarcinoma therapy[J]. Chin
Clin Oncol, 2019, 8(2): 18. DOI:10.21037/cc0.2019.03.02.

[5] LIWY, GUO S X, XU D N, et al. Polysaccharide of Atractylodes
macrocephala koidz (PAMK) relieves immunosuppression in cyclo-
phosphamide-treated geese by maintaining a humoral and cellular
immune balance[J/OL]. Molecules, 2018, 23(4): E932[2019-06-15].
https://www. ncbi. nlm. nih. gov/pmc/articles/ PMC6017956/. DOI:
10.3390/molecules23040932.

[6] FENG Y Y, JI HY, DONG X D, et al. An alcohol-soluble polysac-
charide from Atractylodes macrocephala Koidz induces apoptosis
of Eca-109 cells[J]. Carbohydr Polym, 2019, 226: 115136. DOI:
10.1016/j.carbpol.2019.115136.

[71 FENG Z F, YANG R B, WU L S, et al. Atractylodes macrocephala
polysaccharides regulate the innate immunity of colorectal cancer
cells by modulating the TLR4 signaling pathway[J/OL]. Onco Tar-
gets Ther, 2019, 12: 7111-7121[2019-06-15]. https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC6733773/. DOI:10.2147/OTT.S219623.

[8] GONZALEZ H, HAGERLING C, WERB Z. Roles of the immune
system in cancer: from tumor initiation to metastatic progression[J].
Genes Dev, 2018, 32(19/20): 1267-1284. DOI:10.1101/gad.314617.
118.

[91 BOTTAI G, RASCHIONI C, SZEKELY B, et al. AXL-associated tu-
mor inflammation as a poor prognostic signature in chemotherapy-
treated triple-negative breast cancer patients[J/OL]. NPJ Breast Can-
cer, 2016, 2: 16033[2019-06-15]. https://www. ncbi. nlm. nih. gov /
pmc/articles/PMC5515347/. DOI:10.1038/npjbcancer.2016.33.

[10] CHEN D S, MELLMAN I. Elements of cancer immunity and the
cancer-immune set point[J]. Nature, 2017, 541(7637): 321-330.
DOI:10.1038/nature21349.

[11] CHOIY, KIM J W, NAM K H, et al. Systemic inflammation is asso-

ciated with the density of immune cells in the tumor microenviron-

ment of gastric cancer[J]. Gastric Cancer, 2017, 20(4): 602-611.
DOI:10.1007/s10120-016-0642-0.

[12] GOUVAS N, AGALIANOS C, PAPAPARASKEVA K, et al. Sur-
gery along the embryological planes for colon cancer: a systematic
review of complete mesocolic excision[J]. Int J Colorectal Dis,
2016, 31(9): 1577-1594. DOI:10.1007/s00384-016-2626-2.

[13] BONNOT P E, PASSOT G. RAS mutation: site of disease and recur-
rence pattern in colorectal cancer[J]. Chin Clin Oncol, 2019, 8(5):
55. DOI:10.21037/cc0.2019.08.11.

[14] BLOCUE, 20, 2R Z0M . W SO M A G5 180 %25 o A A 1 B 3
AR L[] AR IA SRR S 244 35, 2009, 5(2): 179-182.

[15] ZHANG L, SOSINOWSKI T, COX A R, et al. Chimeric antigen re-
ceptor (CAR) T cells targeting a pathogenic MHC class 1I: peptide
complex modulate the progression of autoimmune diabetes[J/OL]. J
Autoimmun, 2019, 96: 50-58[2019-06-15]. https://www. ncbi. nlm.
nih. gov/pmc / articles / PMC6541442/. DOIL: 10.1016/]. jaut. 2018.
08.004.

[16] HROMADNIKOVA I, LI S, KOTLABOVA K, et al. Influence of in
vitro IL-2 or IL-15 alone or in combination with hsp 70 derived 14-
mer peptide(TKD) on the expression of NK cell activatory and in-
hibitory receptors on peripheral blood T cells, B cells and NKT cells
[J]. Plos One, 2016, 11(3): ¢0151535. DOI: 10.1371 / journal.
pone.0151535.

[17] BENNETT N R, ZWICK D B, COURTNEY A H, et al. Multivalent
antigens for promoting B and T cell activation[J]. ACS Chem Biol,
2015, 10(8): 1817-1824. DOI:10.1021/acschembio.5b00239.

[18] CASSETTA L, KITAMURA T. Macrophage targeting: opening new
possibilities for cancer immunotherapy[J]. Immunology, 2018, 155
(3): 285-293. DOI:10.1111/imm.12976.

[19] KLEMENT J D, PASCHALL AV, REDD P S, et al. An osteopontin/
CD44 immune checkpoint controls CD8" T cell activation and tu-
mor immune evasion[J]. J Clin Invest, 2018, 128(12): 5549-5560.
DOI:10.1172/JC1123360.

[20] BRAND A, SINGER K, KOEHL G E, et al. LDHA-associated lac-
tic acid production blunts tumor immunosurveillance by T and NK
cells[J]. Cell Metab, 2016, 24(5): 657-671. DOI: 10.1016/]. cmet.
2016.08.011.

[YFs HHEAT  2019-06-21 (= BHA] 2019-10-15
[(Axx4wig]  HiHh



