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The anti-tumor effect of mannose
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Abstract: Monosaccharides play an important role in energy metabolism and biosynthesis of tumor cells.

Compared with normal cells, tumor cells and their microenvironment have great metabolic heterogeneity.

Therefore, the monosaccharide metabolism is one of the focuses of tumor research. Mannose is a kind of

monosaccharide widely distributed in the human body, with multiple physiological effects. Recent studies have

shown that mannose has inhibitory effects on various malignant tumors, and its mechanisms include interfering

with glucose metabolism, regulating target genes and signaling pathways, modulating immune function,

oxidative stress and the microbiome in vivo, etc. The results of in vitro and in vivo experiments have shown

that mannose can also enhance the efficacy of chemotherapy, radiotherapy, immunotherapy, targeted therapy,

and has the potential as an adjuvant drug for anti-tumor. The mechanisms and application prospects of mannose are

discussed in this paper, in order to provide theoretical support for follow-up researches and clinical application.
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Y o HAE W L 3 W b B AR B R
28~161 umol/L, {E NI HZI 455 pmol/L, N
AR 1/150~1/50%, MOk Z R, H
B R U SO R R ERC . Bhk 2
— BB N S A A R I WL, H S R YT
TEBIEFAR. GWIEIT . TBUHGIT 55 X%
MR, BUMR Ak U N E . ARG
LM 2 LI 2R . BEE T IR HEOR
KIE, RPEEIT HREIT AN M OIS T
R R AH T 3K 22 20 SRR I PU e 254,
A EMIE T IMZ —. REFFRERY, H
& b B PR RN, A RO MR R 2 .
I, A SO AT A R H B W AE A N A R 1
W TN —L5R
1 HEHENEEER

H #R b 5 AR [ ) R A s R E
RN, B OREEEEERA, AT R -6-
T8 % (mannose-6-phosphate, M6P). M6P ] DA Hi ik
PR H 55 bR 57 2 i (phosphomannose  isomerase, PMI)
i b H#E N BE T A B b B R OH 22 OBE R A Bg 2
(phosphomannomutase 2, PMM2)#ALHE N B FEAL,
WA, SHEFEAR, HEREE DR GA
ez AR L= A g i, T 2 R AR N A T
KRy, 2588 RNMTERB. Bif
Je [ H 8 S W s AR 1 2 Ao s Uk e

KEMFTEN, HEBEEGRRDIN, JTHZ
FEPUR B RGBS T R U, H @ pie
BARE O EE PR f060 1 8 K
) B e B 0 AL A R i Y g
TR R PUARHIVE P, BERR H 5 bE 5 A -
26 R M W S A B A R — o DR ol TR H 2 W e A il i
DRI AR 3 B0 PN U5 H e B K P PR A L o A
T vE g . H &R0 O T %0 1 I R R
78 EERELE R A ARSI IR R I B3 1T
JmAER, IF B M A P br W 259
LI RS RGE 2 H RED

2 HEVEShELHE

PR A AR AR R A N B e R I
SRR, DU MR R R R . 5 I AR
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S, HARHERI Y. AR . AR
U MR AW . LRk EME
FSC TR IROM A% DA S FLAth AR ) BORN B B i AR
KA, IE 4T M S AR S LR R ) A A 1
TR AL AL BE, T R 2 i D) 3= 2 0 A AU TR i
XA AR Z N “WarburgZ ™ By [k, T
P06 240 A SR A, T R e A AR B
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3.1 PMIKHZEHENBE
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R LS BX T AR AL o 3X P 22 e T E R T S R
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SEIG B AE A S5 A B 5 VAR B, 2 [ A7 AR A S
[X]-¥-(steroid receptor coactivator, Src) & [ R T E R
J& (pancreatic ductal adenocarcinoma, PDAC)H H #&
BE B OC B AR o H R B i ) Sre k)
PDACH K. W Ftit— B4 1 H &6k LRI = A
P ABZEMHPDACH ML H B Srcifl 5 M p-
STAT3. CyclinDI1. PI3KHp-AKTHIFRIEKTF T
W, IR EE R R AR A
CCNDI. AKTIFMIMMPIFJmRNAFK % . Srcit—Ff
e 2 A B TR, (R IR e 55 2 Flos e ol %
%, fRHER R A AR FE A T0% M PDACHE
B H SreRik 7 H, HH S5 PDACEE I K Pl J5 A
RAIKE, SrefEPDACH [ 3 2 Ty g 2 il i it
SMUE TIm g L MRt e . U, s H R R
i Sre, 1T RH W 2 Fh e EPDACHE & 115 = il
FEORIEDIRE, (HARHE— BT
3.2.2 TFE3/EGFRfZ 544

R AR T 24K (epidermal growth factor
receptor, EGFR)& — M2k, BT REEK
K7 2R KiK. HEEGFRE HECAR L & 5 52k
TRAk, JE R T OIS 2k B B R
th, filtk— &5 5% SeA . saRs, |
5 Bl AL BE 5 30 F% % A T E3(transcription factor
binding to IGHM enhancer, TFE3)3iA#45s, {Eidt
ARG G EGFREEME, A4 JE/N 41 g
JitiJ& (non-small cell lung cancer, NSCLC)EH:. f&
WANSEEG Y, H R B X R AR K AR UR A
WA R AR . T SR W 0 ) 7 (tyrosine
kinase inhibitor, TKI)/&NSCLCH]—ZIAT7 451,
ATLLEANARE N, 1EFH TEGFRZK R, BH T2
& SR, PR . BT A
BN ATKIEE R 2, imfEtem. FA . In
IRACR R . H 56 Bid i v i AR 12 12 (2 2 EGFR %
fifg, STKIZJFENLEIZRALL, HAEA NS SEE IS
LRI, 7R H B X NSCLCYR Y7 B A H 2%
=98
3.2.3 HIF-113 5%

FETAGTT FURAGTT T 28 8 a T B P = IR
o BEZE LR /N RS R, e W K TR
AAERI A . i R, AR S -1 (hypoxia
inducible factor-1, HIF-1):2 P4 < [a]nfE— 5 2 o

(W15 i . 2 H # bl A B 5 HIF- 1o f L N B2
£ K A (vascular endothelial growth factor, VEGF)
KIETWE, MABARMEELSHIEH2(prolyl
hydroxylase domain 2, PHD2)%iA Iiff. HIPHD2
i 7 molidustat i] LA &% H #& B X HIF-10 M1 VEGF
(O 5/ Y, 22 T fi 5 B3 40 B 9% (glioblastoma
multiforme, GBM)IARAEIRIT & F AR5 AT E %
W f S T80T, B R AR IR B A R 1
WFFE R B, B B fi [ 20 T T Bk H i A o 2 410
il kR ARG, R Im R R T B AR . T
MR &, HIF-13 2 HHIF- 1o HIF- 185 4~ 17 %
. SR, HIF-lo5HIF-1B4E, WG — R4
BB R SR IA . R, BB T R b
XPHIF- 1l %A 0 7 7 HE A, WA L 5t GBMAIL
i, DA EE W TR T A R

3.2.4 RNFI185/IDH21z 5 44

ST R i & (isocitrate  dehydrogenase,
IDH) & = FRIREIA 1) PR IK B, tZ ARt nT 70
NADP &4 84 (FIDH 1 FIIDH2, LA KENAD 4 #5iH
(WIDH3. IDHIFNIDH257 5 i (¥ & A K e % D)
A, R4 H185(ring finger protein 185,
RNF185):& —ME3Z &N, fEEHRKZ R
FIEE B R B8 AR b R 1 BRI . 78 2L iR 41
ffirh, IDH2 @z R AG- 1 A AR R A 1
figt, T EEpE T FHRNF 185 i bk [ fig ik
o tbsh, H e v LA HINADPHI ™4,
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TR DA E R ROL ] U A ) A2 4 . IDH2
T 25 58 v FU R e 1 TS b 35400 08 72 V6 9T BE
AW prLL, $EMIDH2H TR B — 2 IR K &
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HICHERE, BET S = RIRIEI . TIDHZ =R K
AR 2 —. B, 22 “HE&EET
PUR EIFEACEBLE]” HIAh 7T
3.2.5 PIBK/AKT/z 5 i 5%

WangZ: MR B, H F 4 AT 0 HINSCLCYT o 14
A, AL S A0 ) B s I AL 3 - e/ AR e B
(phosphatidylinositol 3-kinase/Akt kinase, PI3K/
AKT)f5 58 B E A % PIBK/AKTIM H & —Fha
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EERS LTI 251 i B0 M PISK/AK Tl % 5
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ML 2 — U Rk, T AT H R R
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3.2.6 ERKfz 5i@%

WangZHIZEREFEpad 2 B, H B HEXRINSCLC
40 ) AR H ik 5 BH S 40 B A 18 1T B B e
(extracellular regulated protein kinase, ERK)¥iEH
o ERKJERAF-MEK-ERK{7 5 i i (1) 521 1
gy, HBEREMIE KA KE. WK EIAE 2 M
B0 ZE B AR R, IX O H SR BE bR 25
BEFEER AL 1 IR .

3.2.7 AMPK/z 5 il %%

Zhang %5 O7E = B 1t FL IR (triple negative
breast cancer, TNBC)H &I, H &5 h i i s iz
HIRTE L H B (AMP-activated protein kinase,
AMPK), 40 fufe 7 LT AL & -1 (programmed
cell death ligand-1, PD-L1)7ES195kbmEE1L, T3
PD-L UAE A 3 5 R0 2 10 T A I At 4000 ) e 8 A
. AMPKAZIATTREEACEI HI R8T, BAME
I X EAE Y, AMPKGE % 32 B3R 4% 0 L350
Y B A R BTA . BESRAR DL A B R
MZRARTRAS, LT 8 A i A 1) AN A B AR I
AR Pk, BT OH EE S AMPKOE B AE T
PD-L14F, HAth5AMPKA &S St B A 6
FAE-

3.2.8 Slit/Robofz 5 if #%&

H E2 0 AT DA R TNBCAH 1) 7 28 B PR E &

RGBSl FRobo 1 1#IEM . Sliti

| pp-L1 |+ ampx |

| RAF-MEK-ERK |

[ PI3K/AKT ]

| si2Robol |

—> B

— A st W, AR A Slit1-3,
Slit32 /A 8 FIRobo S i — M IR S IR 1, B
44 B A——Robol-4. Slit/Roboif F& 1 Ky #iZ 5[
HFZ5MamR TN, LISt
T, 0 LA 18 ik ol g 55 A 3 B i VR Y fEOR
7 g 4 A B ZH 2R, Slit/RoboRIA KA —. H
Ee e N AR, ARRADTT.

H B TR AL R v A B A R B 0 B 1
PR
3.3 REFT

oS5 20 ML Dy e R0 SR R LE A B TR =
EARGURA . AR e Y. H e
FHITNBCLH 2 7 0T %2 44 1 (programmed
cell death protein 1, PD-1)3ik, &= T %)%
RO EN s 78 D e b, H R IE R
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HEMEAEALY. EEE RN RS, O
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[ 1 7 20 B S vk AL R i g BRI . 7 bR 4 i
I A L ) A A0 3L SR A AR by, R B o o A )
I e 200 LR 2 %) A, VR e R A DG B R A g
(tumor-associated macrophages, TAMs) M2 1]
Wt UL ESFFRUH, HEEE S5 Ry
LR SRR -
3.4 |

FUA SR TR MR AE 75 S35 B A N 22 A 4 i 55
b s i S = I I N A= O 1 TR R =
Fl i #&(reactive oxygen species, ROS)FIE %A H
Hi % (reactive nitrogen species, RNS)/ZAiL %, %
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(rnFiss J—~(_on2 |
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JE& 1) 77 2R i s S e A, B T (R i R T S R
J&, ARt BRIt T, R T
Foyk B Y. B S LY B (myeloperoxidase
MPO) 1 == 55 1 o 73 WA 1) vy B SR A R 2 R Bl W
DATE 8 G 28 Tk R B8 o R 5 B i e i
0 5 988 A 15 MPO R 4 A A A B B, 1
G Y28 SN B v PR AL U A R A KB
T 5 A0 o) T 0 e O ) 386 e R
N s R AR AR N X A S P AL N A SR VAR I
T ERAARIGE L AROS/K, /b | = BRI
Ao H ER AL S BT A B A0 2 B AR TR S K
AR, RRIAZIAREE 1 (fission 1, FISH)FEIAF
W, T FBax M BakFiAF & . PL R &
W, R e e 4 i A A AR A R IR A o)
Ak,
3.5 YA

Ji 98 A 5 (tumor  micro-environment, TME)
s XA A KRG R G S A S AL TMER)
PEF B F MR A EAAE . A
TRt iR e A, R T3 o 7 2 e P2 e R SR B B
PUIR G e S MO A I R v, H R AT
PUERE S MR A K, B IR TR B # i /R
F, FEHLH 5 5 Gl A= 0 4 B A RSO A
B0, Lin B 50 & 3 E i 498 28 (cervical
intraepithelial neoplasia, CIN)EE [FHAEY)HRHIE
R, BEAG B ARG T, FUR AR S
FIEC T By, RN . /N A R
iR B 16 SRS PN NSRS o
BEESTERY], mAICINK 2 Figie 24,
FOLFE FBE A H FE R ACU . R = H EE b T Ae
o 52w BB R A R R E SO K . H
BT, H #8855 MR M A e i, Bk
FHALHI AN, 38 75 58 22 SER HEAT IRIE .

4 H BRI A E I PR LA 7 E
4.1 HERLFRTTRITY

T R RIETT (R R 7 v, T A
S HAl IR T 0 RIS B I 4
I E VI T (R NOXATE TSR TR T

TERE, (EHtgnud . H 25 8 AN 22 2% B ph el
WK ¥ T TR e A R AR R A AU R, SRR
ST AL, R VAT XN BRI 7 A Y
H 5 5 O 3G IONSCLCX B AN < £0 i BB 1, 3
SRALTT 25 BT T AU, A SE B AN B RN Bh A
M, H PRI S 5-FUA & #REDS i i R
I IS S 5RAEA RI,  IF U5 5 Rg 4 i A
Wi 2 (deoxyribonucleic acid, DNA)E.

4.2 IR SHAITRITT

JBOTT R i R I UG IR VBT TR —,
TR T AN3dE & T AR Ry 0 1 S R Ak 5 7%
Ho H R BERT DA IR 4 P e ) B A
BREAM, IR HEBOTE SR E T, B
B IL A fE DN A 15 12 52 AH 56 2 I ) mRN A A £2
5, URBOT %S FIDNARS, RS TNBCX MUY
AT 7R = I P 5 R A PR /S BRAR A o
HEEE G 5RO S i B 2R T BT & IR R
WA YT Rk, K T AR AR T
4.3 1838 RRIRITHIT

PAHTPD-L1FIPD- 1444 AR (1) S ek 25 410
il 770 B A B AT B G YR T 2 Bl SR A E R
RAF RT3 H B R U I HTPD- 1 A i 5 25
HITNBCH M A= KM, H Fa f il 75 S TNBCHH Y
PD-L1I1 5 H B AN B B AAR P, 3o 5800
JTIIThR . B EEFERIPD-L1 B M7 i 240 A 7] DL 3
P TNBCAH M A K 3 28 K e /s BRI 75 ),
4.4 IESREEEIRTTHIT I

BB RV A — P e #E m) 25 W04 T R A oG
FEE > THE A, T 4 B A K ATk B YR 9T i
JEH B 7% B BT LS 28 — AR TKIs 7 5
Bl 5 =ARTKIs I gh 8 Je w2 4 4 o 44 1 14 3
I 40 B O 4 M S 01 . SR, AE A e A H
BRI G A AP MR B E LR, N ske 4 4
R E S B AR R H B S TKIs A K
HA PR 7 B I, N2 D) W S B,
hnsE A PEAL .

DA EUESE AT, T R A A A A RT B Bk
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YE NP R 49 BA RIFRT (R 1). MKZ
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