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[ Abstract] The cure rate of gastric cancer, a highly aggressive digestive tract malignancy, can reach more than 90%, if it can be
treated by surgery at the early stage. However, due to the lack of obvious symptoms and sensitive tumor markers in the early stage of
gastric cancer, nearly 80% of gastric cancer patients in China are in advanced stage when first diagnosed. As an emerging molecular
detection technology, liquid biopsy is noninvasive, quick, economic and reproducible, and has better sensitivity and specificity
than serological tumor markers. It can also detect tumor in advance of pathological biopsy, which brings a bright light for early
detection and risk assessment of gastric cancer. Yet, liquid biopsy has not been widely used in clinic due to many factors. One of the
main reasons is that most samples of traditional liquid biopsies are from patient’s blood (including plasma and serum), and the low
concentration of cancer-derived components in the blood samples limits the ability of liquid biopsy to detect and warn occurrence or
recurrence of early cancer. Recent research has further expanded the concept of liquid biopsies, finding that biopsies derived from
fluids other than blood, called non-blood derived liquid biopsy, can better screen, diagnose and monitor tumors, promising to advance
the use of liquid biopsies for the early diagnosis of gastric cancer. Therefore, by searching the relevant literature in recent years, we
analyzed the advantages and challenges of non-blood derived liquid biopsy compared with traditional liquid biopsy, and reviewed the
research advances of liquid biopsy derived from saliva, gastric juice, gastric wash and urine in gastric cancer.
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FERE AR TR 2K A (liquid biopsy ) , BP
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( circulating tumor cell, CTC) . fE¥HMIREDNA
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A1/ ( tumour-educated platelet ) 45, #4735
22 | Besgeeisy . AR Amees -2 . Xt
THRIAERE . LRI, RS Sk
20 BT, WARTE R A AT DL
B AN v A S AL 37 2 I s s I, i L
TeOITCIR . PR AT . AT R R L A AR A
] DIAR ST M8 B I T4 e AR 5 09 EIH AL IE N
BalhAr, MMEAE| R B2k, SR
B B, f8 SRS EGYT, Sk
HRFMBUG GAF Y . R, FEEH AR
L, ARG RAEAS 2R AR MR (5B ) Ik
PRS2 R (00— BLARZENE 0 . RIS R
WS HZ RAIRZEA, BRI —s SR K
FNE IR TAEABC R R 22 AN, MEFHEA (i
Y8 R ) A AR B AT i A7 A B A PR 1
ARG R TR T e & AE B e R 0 0 T 1Y) e
J1, I HAmBUOR 8 W 7 G R LI B AT AT
g S UTAESR, WK TS B S B —
J&, BT R, BRINBANL AR (i
W, MEVE . PR MERRWESE ) W RBZECE LU MK
HmFEEMMEGEE, B RIS TR
PR OB T BB T VP2 RN Y,
FEWIBR MR AMAE WA A, BIVE 1l A U5
PRIERE, A RE ) FRTRE RIS S A, R,
AR S 3 A I R Y5 A L VR YRR AR T A 1Y
2 B = R R B (IR S8 AU SR R M IODA
B, A AR AR RO R A T R A B e
izl o ik
1 EMBERIEREERALESH K

I 2o — BB 5 I G AN A D A el
WREAS TR AR & AR TR, o) B — Al
JF4% R ( next-generation sequencing, NGS) .

KCTCHS A SMFRED . & A 454 ctDNA
AR AL 25 8 ) A ] — Js2 g v 224~ 2878
(ORI 7 B4 L SR I 2 5 v 57 B TR AR
5 RAS M DL EC IE S0 AR A 1 I PR I
AP 0L V8 A VR VR A T A P — R At FT A S
PR L4 Ak ) A VRO IR B AR TR B, T R AR
Y NS R IR R G AT IR X
FRAEAR MR . Hirotsu%s ' AYRIFFE AR 47 b
S BT S I YR YR AR T A X — P AT
2515 1% e 98 £ N S A9 T e 4 e L P e B 1Y)
15000 Js & g o R RV . DRUTHE . 3R AT
DUAEHEZ T T 7S ER e a0y, FF40 4 ke
BT RANFARZBIN AR, 2558 % IR & g
4 168 R 41 i 2 A8 1T LAFE PRI K v bl o 22
MG Rk, PR WS PRUTTE 70 0 & B T 53%
F148% 1) Mol Jed A [R) €28 , T L 98 v 250 150G ) )
2% L BAN, FRIEDNAXT R 2 W ro
JEE 3 = T AN 2E W (R RV Wvs 40 2%
P=0.018; JRULTEvsHEa:, P=0.002) "' Bl
AN 55 g LB, R IR A ) A AR A
HREFTMICH . A, SEE. FEARERE
Pege, LIRS B R A e . ZhangE N ig
ST 160 HL A 16301 E /)N 20 B At e 8 5 () 28] If.
FURPREEAS, K T % WL 26 iz A K R 132 44
(epidermal growth factor receptor, EGFR ) f)Jk
P ZEAE A TN AT 2 R, 4 DT e Ay o
FEAT I RN R G DNAKS H 2843 511 41 82.8% il
84.0%, FHPEBIERIA100%. BLAh, BMEEH]
BHIDNAWR B R, e M2s, JuER
JDNA , 3% F1 R i DN ARG 55 5 5 iU HR S 51 R
1.2312.55, BRIt = i i8R WE R A 06 46 1
YN IS W L <3 VWS & 23 T K iy
PE, FVEXT PR A R A L R RS R TN
i SESWEM , Rt L T a2k, WIAR
B REE B A . S22 . JETR S
AR

SR, B4 B AR MBI IR ARG A, oA H
RGERAARTERS, Sl = 3 i A 38 K 43 B T s iR
S IGREIE . B LR 25 B s AR AR MR T



938

BIX, & FNRRRRIEEEAESES IO PEIRTERE

T ) A B E P A A YIS S g i e o 1 LA
T A, AT, HAb AW A % o
I 22, EY A B AR Y 2
X G T 285 SR i e LA T ) S ], (Lt T g
SEERE > TR AT LI . A — sy
YRS AR B E B B WE T 73T 16S rDNA
W2 o0, 25 s B TR Hg )1
FFREVZKT-BH 8 5 TR X IR (P<0.05) , /&
BREBTERN AR EY . fEAUH L, BB s
W b B T IRAT B EV AT B A S B A
M5 E bR AR A R AEAN T, Bk LA
MR, e B R R S T
i LA R PubMed 848 223 104E Y (20114F1
HUTH—20214F1 A 1 H ) i ik U5 AR 16 K 7E

BRI, FRATNE AR AR S R
PEPE T AR ARSI RN XS P-4 S e T e L
AT R, iR . H . BUER SR
W, R RBISCERS0R . AR rhag ki
TR ARTE A LU AR GO AR TS R AE R 2 i A
BVFZILH, (BRI B EATE R B AR
NS A 2R 2w RP R, R150H T B&E
HORN RS R 0 Ee A . o4k, amad B 1e] DL
WA RS (2016—20204F ) ) SCHk & £ 5
IR L Tad 254 (2011—20154F ) , AR
SRR KA B ISR v VR IE 7R85 i
SEEANTOGE, ik, ASCHXIMER . B, B
YRR 5 PRI A A I8 R T 1) Y A 3 A 7E I i
WhzWrrh BT A TERA

F1 BEDPARBEALBBEERHAT S

Tab.1 The advantages and challenges of liquid biopsy from different types of samples in gastric cancer

Body fluids ~ Components Advantages Challenges
Blood CTCs, ctDNA, cfRNA, EVs, Much research evidence High false negative rate
exosomes, tumor-educated
platelets
High acceptability Lack of standardized technique
Real time monitoring of gastric cancer evolution Low quality and quantity of biomarkers
Early detection and molecular profile assessment Short half life of CTCs
More beneficial in metastatic setting More adverse effects, such as anemia and
fainting
Saliva Salivary mRNA, miRNA Noninvasive procedure Limited literature

Low risk of cross-contamination

Low quantity of biomarkers

Real time monitoring of gastric cancer evolution Complex composition, including enzymes,

Gastric juice  Gastric juice miRNA, IncRNA,
circRNA, EVs, exoDNA

High sensitivity and accuracy

High correlation with clinical characteristics

Markers directly derived from tumor cells

Undiluted markers with high concentration

antibodies, hormones, and so on

Poor economic benefits

Discomfort in the operation
Failure to real time monitor gastric cancer

Acidic environment, which could degrade
biomarkers

Limited literature

Discomfort in the operation

Failure to real time monitor gastric cancer

Gastric wash ~ Gastric wash DNA methylation, Well preserved DNA
DNA mutations
High sensitivity and specificity
Intratumor heterogeneity
Urine Urinary miRNA, exosomes, Noninvasive procedure

oxidative nucleic acid modification

Large quantities available and centrifuged for

concentrates

Suitable for longitudinal follow up

Collection process which was susceptible
to contamination

The filtration of the kidney

Lack of large multicenter studies

Response to tumor metastasis
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Fig.1 Bar chart of non-blood derived liquid biopsy in gastric
cancer from PubMed in the last 10 years
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