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[Abstract] Objective To investigate the effects of diabetes on tumor progression, and the effects of
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mouse model, and the differences in body mass, tumor volume, survival rate, and initial flora of the mice in
different treatment groups were statistically analyzed. Methods Sixty mice were divided into control,
diabetes, colorectal cancer, diabetes + colorectal cancer, breast cancer, and diabetes + breast cancer groups.
The diabetic mouse model was established by streptozotocin injection, and solid tumor models of colorectal
and breast cancer were further established on this basis. Changes in the body mass, tumor volume, and
survival rate of the mice in each group were observed and analyzed. The mouse feces were collected, and then
the microbial community sequencing data were analyzed using the QIIME2 platform based on the DATA2 and
The body mass (P < 0.05) and survival rate (P < 0.01) of mice with diabetes

combined with colorectal or breast cancer were significantly reduced, but there was no significant difference

Vesearch methods. Results

in tumor volume in mice. Compared with the control group or the colorectal cancer group, the species richness
of the intestinal flora in mice in the diabetes + colorectal cancer group was significantly altered (P < 0.05);
while the diabetes + breast cancer group did not significantly change (P > 0.05). The beta diversity and
bacterial species composition of the intestinal flora in mice with diabetes combined with colorectal or breast
cancer were also affected. Conclusion Diabetes promotes the progression of colorectal or breast cancer.

Diabetes combined with colorectal or breast cancer has a greater impact on the intestinal flora of mice than
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colorectal or breast cancer alone.
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Figure 1 Changes in the body mass (A-B) , tumor volume (C-D), and survival curve (E-F) of the diabetes-colorectal

cancer and diabetes-breast cancer model mice
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Figure 2 Alpha diversity of the intestinal flora of diabetes-colorectal cancer and diabetes-breast cancer model mice
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diabetes-breast cancer model mice
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cancer (A-B) and diabetes-breast cancer (C-D) model mice

(Desulfovibrio) . STZ+4T1 A% T 4T1 4K P
FEAR Y & A AT B 8 (Bacteroides) | FE
W & (Alistipes)  #5 Bk J& (Coprococcus) I8 B Bk
J& ( LRuminococcus]) F1 3% X J& (Prevotella) o
STZ+AT1 HAHE T STZ AR 4T 1 T & b &
H K J& (Weissella) T & Bk &
(Butyricicoccus) BZ 1 J& (Oscillospira) <% X
J& (Prevotella) I8 5 ¥X 1 J& (Ruminococcus) F17%
T 8 (Proteus) . STZ+AT1 AR T STZ 4 &R
1 W F0 & B AT 18 )& (Bacteroides) ~ I FE T B4 J&
(Alistipes) ~ 2 Bk 14 J& (Coprococcus) i | TG AT B
J& (Helicobacter) 1 & WA AT 1 ¥ 6 J& (Flexispira)

3 iR

T2DM ] Geid i 2 ML) Cans fop . g
AU AR R S NS SRR A AR gE Ak
PRI R A R AR, T2DM &k
P8 R 8 AR KB F 1 (insulin-like growth
factor-1, IGF-1) /K-FLufd AR EEF &, &

KT IGF-1 5 (B 45 B iR S IE ARG, HL
W PR S F8 S R85 L P e 0 RS v T A PR O

&P LE—TURE PR G IR BV 0 R KU
ST 20 AR EL, 2 000 B R A OGBS B
Jag AELFE 500 91, AR iR A2 1 500 D) H ]
I} 2 45 B A T2DM () H o5 Eb ik 12.40%,
110 3E 45 B i 5 3% vh T2DM B 24X A 3.93%,
Wi R & 4 B ) fa e v R g [l
tt. Codds ratio, OR) =3.99, P<<0.01]; 1Z#WF
Fi Y [ HRE R T 4 B e
Wl PRI B3 5 I 45 e b T 3k e T 1 Ll A Ve 3
e T AR R I 25 B e R (P<<0.05) . BEJR
995 B 45 B B AE T R UR S B 0
FHWEFE (HR=1.4, 95% CIN1.0~2.0) 2,
KERATHF I FWEN, T2DM &3 1) 7L
RIFHET F, HIFR B T2DM AL R 1 B3
PR B A BT I, WUZRIE TR, IR
W, Fif5H 2% ), T2DM il g4 E i 55
B I fER N R 2 —. —TER XS T2DM 5L &
G0 NE IR (1) Meta 23 # 29 R B, T2DM N T
TH AL 2R G0 IR ) B AR (RR=1.52, 95%
CIN1.40~1.66), Hrh 545 EH R EGIFIIRR N
1.32 (95% CI A 1.23~1.40). [FKAHHFE > §5



Dec. 2021, 41(6)

SER S LR RS Laboratory Animal and Comparative Medicine 477

H, T2DM ¥4 1 A= 5 F 2020 e i g 1) 5 0 XU
(RR=1.15, 95% CI ~1.03~1.28), H+ T2DM
55 308 9 A IE AR R AU B2 9 1,16 (95% CT N
1.03~1.32).

WV TE T AR ASAE NAARE FR R 1) B A 5 R i h
AEEEEME, 520U BEAEEVIN
MHAEA, & NEREFE A PRk, Tk
I o 7 ik DR 4H 2 RN AR A IS 2 AR AE il A 2 Ak
I Z R, A AN RN i i A A
FIFURFAE, i ik A= 25 5 08 R s 2 1) BT e 2=
HANES . Larsen 25 20 K3, T2DM &3 igia
JELRE T )RR TR R BT o 1D Bl A9 S B AR, FUAT R
L JEBE TR R E A9 5 B KA 0% . SR SR )
Fi 7% T2DM B M a4 & = AT T o
B, %5 HEIAE T 296 754 T2DM M 5548 F s
&, I T2DM i35 138 o R 00 7 FE S o A S ik
BN Z S, $R T2DM $T 8 7 A AR 718
HEPAlE

Y7 T TR A T A AT AR T e i 3 e 1)
J&o WiE B ER T WK & PR RE, w2
BRARUT  JIE Y AR 4% [ P A % i 3 A B Ty R P
Werrs, MIEE BRI RN b2 . BE M A
RAAN, WMESIER G, 2 BRI K
Ao i BERE SR TR IS 1 2 IR S LR E
B G5 A ORHK,  H IR S R RS Y R
i T A B 2 e AR A B ECEUR AR =, 9
JiE R B RE 2 5 IRV IR fI AT, P2 AR IR R
TR IE15 T DNA 440, 38 0 g 1 o 28 U o
FURIN, 4 e B e B R A R g A
HEAH Z2 0K P &5 B W e A I B A R Al R A
FARE, AT B RS M VAL, (H B 2 A
PR ERIK. E4EEEERhES, oL
M. WSS OME "hiai) S FERER
BN 5 LR T

J¥ 3 B A A AT B 2 R R HLEI A G,
BB AL ClndBLAT B 1/ 2 BE B D AT
Lol B A, 7= T RR SR A B B = > %) 5 T2DM
BYUIMEG, ARl S 5N G, Bk
NARF= A Z P Cantg e 2P S B, AR E A
BEERMURAESE), 4k 5] A SR & B 20 i i) il S 0 U
T FEAR AR R & 3R B, A& T E

T2DM IR . I REOBEFTAR 2 Ll 2L
[F 1 A RE 1B PRI AH S IR R A K. B
P2 5 L AIE - 301 T2DM 3k g . I
SN ALHE S RNE T 40 f e —— R A S 1H 52 T 41
i (mucosal-associated invariant T cell, MAIT)
FE IR e 52 40 PR EE 51 R0 Ty e 7 AR 7 THT R 1
Endesfelder 25 B BF 78 K B, AEPE Sz T2DM # &
AN JE MATT 4H 0 (1) b A 2 D0 REZELJRAES, IF HL
X PRI R 5 5 1240 2 5 1) FAth 2 s AH B 5E
N2 . MAIT 40 M 45 W0 J5 70 W6 2 A 241 Jifa (4]
T, HESEES SRR RN, SR
RAEFKEAEFYIRRER B B PR Al fg 18
Ik SO i A TR A A S B AN TR, R T R
R 2 3 PRI o

AHEFEIE IS /N AR TT 1O PR 5 R K
A FH OGS i 8 2 JE B B2 W . 1 e A A CT26 A
AT1 200N 1 BB PRITIR & CT26 B 4T1 A/ B
B, Sl RN R R T R R AR A A7
FAHE RIS TP AR PR - iR AR T
R R 3 60 e BB 5 A P 4 A /D B R A A7 R AN
JI IR PR /0N B 2 PR . ANBIEFUtE — 2B 50T T il
TR A 7E B PR R e SR ok v ARk, IR R
NIRRT 16S I 32 73 M i 38 R RE AR AL
MR R 28 . S5 % F 5 it 2 F alpha 2 FEIE4R
oy b, G5 R IR PRI - iR B 5 1 T PRI T
/N B TE TR ) R FE AT ST PCAL PeoA
HMINMDS 73 #2755, 4 PR - IR k5 1 FH e ae
T/ SR B R B G B T TR A K
PP LR A3 BT A P 2H R B 25 R R, b
PRI - IR % FH 038 T /) Bl b T T 1) T
M. R RSE R, ERKNEIHEED
Jeer/ L /N BROSE AL rh, W B R 45 L e L
A AR T 45 B AL e e, I
X i T TR R R P AN AR S

EE P

[11 SAEEDI P, PETERSOHN I, SALPEA P, et al. Global
and regional diabetes prevalence estimates for 2019
and projections for 2030 and 2045: Results from the
International Diabetes Federation Diabetes Atlas, 9"
edition[J]. Diabetes Res Clin Pract, 2019, 157:107843.



478

SLIG AN 5 LLE L2 Laboratory Animal and Comparative Medicine

Dec. 2021, 41(6)

[3]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

DOI:10.1016/j.diabres.2019.107843.

OGURTSOVA K, DA ROCHA FERNANDES J D,
HUANG Y, et al. IDF Diabetes Atlas: Global estimates
for the prevalence of diabetes for 2015 and 2040[J].
Diabetes Res Clin Pract, 2017, 128: 40-50. DOI:
10.1016/j.diabres.2017.03.024.

CHEN W, ZHENG R, BAADE P D, et al. Cancer
statistics in China, 2015[J]. CA Cancer J Clin, 2016, 66
(2):115-132. DOI:10.3322/caac.21338.

SIEGEL R, DESANTIS C, VIRGO K, et al. Cancer
treatment and survivorship statistics, 2012[J]. CA
Cancer J Clin, 2012, 62(4): 220-241. DOI: 10.3322/
caac.21149.

BRAY F, FERLAY J, SOERJOMATARAM 1, et al.
Global cancer statistics 2018: GLOBOCAN estimates
of incidence and mortality worldwide for 36 cancers in
185 countries[J]. CA Cancer J Clin, 2018, 68(6): 394-
424. DOI:10.3322/caac.21492.

PEVSNER-FISCHER M, TUGANBAEV T, MEIJER
M, et al. Role of the microbiome in non-gastrointestinal
cancers[J]. World J Clin Oncol, 2016, 7(2): 200-213.
DOI:10.5306/wjco.v7.i2.200.

ZITVOGEL L, DAILLERE R, ROBERTI M P, et al.
Anticancer effects of the microbiome and its products
[J]. Nat Rev Microbiol, 2017, 15(8): 465-478. DOI:
10.1038/nrmicro.2017.44.

LEY R E, PETERSON D A, GORDON J I. Ecological
and evolutionary forces shaping microbial diversity in
the human intestine[J]. Cell, 2006, 124(4): 837-848.
DOI:10.1016/j.cell.2006.02.017.

MIKO E, VIDA A, BAI P. Translational aspects of the
microbiome-to be exploited[J]. Cell Biol Toxicol, 2016,
32(3):153-156. DOI:10.1007/s10565-016-9320-6.
PUERTOLLANO E, KOLIDA S, YAQOOB P.
Biological significance of short-chain fatty acid
metabolism by the intestinal microbiome[J]. Curr Opin
Clin Nutr Metab Care, 2014, 17(2): 139-144. DOI:
10.1097/mc0.0000000000000025.

KOVACS T, MIKO E, VIDA A, et al. Cadaverine, a
metabolite of the microbiome, reduces breast cancer
aggressiveness through trace amino acid receptors[J].
Sci Rep, 2019, 9(1): 1300. DOI: 10.1038/s41598-018-
37664-7.

SCHWABE R F, JOBIN C. The microbiome and cancer
[J]. Nat Rev Cancer, 2013, 13(11): 800-812. DOI:
10.1038/nrc3610.

RBLF, RAIE . G5 e s O SE B R E A T

[14]

[15]

[16]

[17]

[18]

(21]

(22]

(23]

[24]

). #5602 5 1IR K, 2018, 15(7):915-917,920. DOI:
10.3969/j.issn.1672-9455.2018.07.007

NOTO H, TSUJIMOTO T, SASAZUKI T, et al
Significantly increased risk of cancer in patients with
diabetes mellitus: a systematic review and meta-
analysis[J]. Endocr Pract, 2011, 17(4): 616-628. DOI:
10.4158/EP10357.RA.

KRAMER H U, SCHOTTKER B, RAUM E, et al.
Type 2 diabetes mellitus and colorectal cancer: meta-
analysis on sex-specific differences[J]. Eur J Cancer,
2012,48(9):1269-1282.D0OI:10.1016/j.ejca.2011.07.010.
BOYLE P, BONIOL M, KOECHLIN A, et al. Diabetes
and breast cancer risk: a meta-analysis[J]. Br J Cancer,
2012, 107(9):1608-1617. DOI:10.1038/bjc.2012.414.
PEAIRS K S, BARONE B B, SNYDER C F, et al.
Diabetes mellitus and breast cancer outcomes: a
systematic review and meta-analysis[J]. J Clin Oncol,
2011, 29(1):40-46. DOI:10.1200/jc0.2009.27.3011.
STEIN K B, SNYDER C F, BARONE B B, et al.
Colorectal cancer outcomes, recurrence, and
complications in persons with and without diabetes
mellitus: a systematic review and meta-analysis[J]. Dig
Dis Sci, 2010, 55(7):1839-1851. DOI:10.1007/s10620-
009-0944-8.

WORKMAN P, ABOAGYE E O, BALKWILL F, et al.
Guidelines for the welfare and use of animals in cancer
research[J]. Br J Cancer, 2010, 102(11): 1555-1577.
DOI:10.1038/sj.bjc.6605642.

AERH, XSS, R, 55 AN [F) 1tk 70 R AF e W PR s S8
M7 IGF-1 7K V- 55 45 168 2B AR AR G 43 A [J].
b A iR B I 4 &, 2018, 25(12): 831-835. DOI:
10.16073/j.cnki.cjcpt.2018.12.001.

W N OBE PR 8 I 45 L e (1 S B 1 43 A 1],
B PR 995 50 1 L, 2015(10): 224-225. DOI: 10.16658/j.
cnki.1672-4062.2015.10.139.

TAN C, MORI M, ADACHI Y, et al. Diabetes mellitus
and risk of colorectal cancer mortality inJapan: the
Japan collaborative cohort study[J]. Asian Pac J Cancer
Prev, 2016, 17(10): 4681-4688. DOI: 10.22034/
apjcp.2016.17.10.4681.

LIAO S, LI J, WEI W, et al. Association between
diabetes mellitus and breast cancer risk: a meta-
analysis of the literature[J]. Asian Pac J Cancer Prev,
2011, 12(4): 1061-1065. DOI: 10.1097/01.
0000390767. 85658.83.

TR, B, MK, &2 TR PRE 5 A Rk
L 987 A 471 5F 5 1% Meta 43 #7[J]. o (5 )8, 2013, 22

cad.



Dec. 2021, 41(6) SLIG AN 5 LU Laboratory Animal and Comparative Medicine 479

(11):845-857. DOI: 10.11735/j.issn.1004-0242.2013.11. Transl Med, 2015, 7(271): 271psl. DOI: 10.1126/
A001 scitranslmed.3010473.

[25] 5%, E%%, #/K, 5. 2 BORE R i i AR T [29] SCANLAN P D, SHANAHAN F, CLUNE Y, et al
790 0 E R S [ 1 Meta 43 BT (9], R I iR Culture-independent analysis of the gut microbiota in
2014, 23(4): 265-274. DOI: 10.11735/j. issn. 1004- colorectal cancer and polyposis[J]. Environ Microbiol,
0242.2014.04.A001 2008, 10(3): 789-798. DOI: 10.1111/4. 1462-

[26] LARSEN N, VOGENSEN F K, VAN DEN BERG F W 2920.2007.01503.x.

J, et al. Gut microbiota in human adults with type 2 [30] ENDESFELDER D, ZU CASTELL W, ARDISSONE
diabetes differs from non-diabetic adults[J]. PLoS One, A, et al. Compromised gut microbiota networks in
2010, 5(2): €9085. DOI:10.1371/journal.pone.0009085. children with anti-islet cell autoimmunity[J]. Diabetes,

[27] QINJ J, LI Y R, CAI Z M, et al. A metagenome-wide 2014, 63(6):2006-2014. DOI:10.2337/db13-1676.
association study of gut microbiota in type 2 diabetes [31] AR, A%, £25w, 5. REAOCIE 2 T 45 b
[J]. Nature, 2012, 490(7418): 55-60. DOI: 10.1038/ IR [I]. v B 24 B 2 4R, 2019, 35(12): 1650-1653.
nature11450. DOI: 10.3969/j.issn.1001-1978.2019.12.006

[28] ZITVOGEL L, GALLUZZI L, VIAUD 8, et al. Cancer (S EEF: 2021-03-30 {EEIBH: 2021-07-19)

and the gut microbiota: an unexpected link[J]. Sci

sk sk sk s s s sk sk sk sk sk sk sk sk sk sk sk sk sk sk ste st st sieosieosieosieosiosiosk sk sk sk sk sk sk sk sk sk sk sk sk st skeosioskokokololkosk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokokokokokok sk sk sk sk sk sk skoskoskoskokoskokokorok

(LS LB EFIRE 2022 FETBE

(L5655 HLAE PR 24 ) (ON 31-1954/Q, ISSN 1674-5817) tH AL F 255, 1 T SE 36 542 2 A L il S2 56 sh it
SOOI T, R TR E S0 SR R L P S AT O B ) — A T 2 R T . A H AR R E RS LS
JAF) CEP o R R O FD , I:4% 38 B “Chemical Abstracts™ R o 0TI 50H8 2  rp EERIBE ST B008 e  op 2B W s e
TR A 122  Hp L ) A SO R [ AR T 25 VT AR 25 o T D 0 5 7 I 2 D S USR5 2020 4 Nk H [ 12 i
g R A b [ R 25 TAE“R% O ) H 3R

AFHEEE 16 5 ST Y S AR TS STG sl AR AR Bl A 15 2 AT R BIT 7T B 7 P R BT R B S R . 30T
P28 T B S NI s R B | SE G S SR T S5 R S SR IR B B SR IG S AR R 56 L S sSE IS BOR 5 7
SEIE B 2 | P AEE 25 TR T 5 DL B LA S IG Zh A S (0 AR ) 2 2 - Ak S s 5 R R AIT 92 B A B BLFE T ik ts
IR E LEIR ARSI S SRR BARS T 6 BUE SIE M AR e SR A\ i s S 5 HnsE. s g2ond
W R R B AR S S R N S BG Zh ) A P VR AR R, DA RS F S8 S AT LR S AL
JUREM: TAEE E TR MESY: TR . iy

ATV T, K16, HRR AR, R 6 BRI 447 H i 6 31, B 308 4 30 J0/4% , A 4F /8 4 180 70/ 8 . 133 I 7E % Hu N J=)
VI B S B8R ARS A 4-789 5 1 AT DU 2 A 1) 20 4 350 ) % , T 2% L1 < 021-50793657 . E-mail : bjb50793657@163.com. i 36
Hihik s EE T A48T X & RHER 3577 5 (4 201203) o JHTIE W L : http://www.slarc.org.cn/dwyx .

(536504 5 4 B 52 ) % 31



