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HE . BR KT aFEERR 125 (CA125), #BEIRER19-9 (CA19-9), JEMEHIR (CEA) HEIMibik
A2 AR THAK 1 (PD-L1) Eﬂrﬁsﬂﬁa BB EEFT AT RAMML, FTiE AR AR, IR
201942 A—202045-2 A T 74 M 7 7 55 E 456 E IR A5 48 2 AT 69 5261 W 0 B J% B 5 AR, ARIEILIT 7 &L
S AR (214)) Hathil (314). IKE LRI = M E Fphkat, KR WAL 2 KR g A M AR A s
CA125, CA19-9, CEAKFE, BEHEEIEINERI L, Western blotting il 9k Ak 47 &40 F ik K 5 2 41k
WRATERE , RBARUEM SN A PD-L1 R G AL, SR  #HAESH CAI125, CEAM CA19-9/K-F3# & T4
B (P<0.05), @254 PD-L1& GastFik TR THRL (P<0.05), & CA125KF (1 =—0.697). CEAK
T (=-0.829), CA19-9KF (r=-0.850) HALFHFHG AL (P<0.05); JrabkPD-L1ZE O3 RiEE
ST R EAL (£ =0.721, P<0.05), ROCHWELER N, & CA125. CEA, CA19-9F=skiktk PD-L1
BEATRMAL ST I7 2 ACRIE 4 95.2% (95% CI: 0.762, 0.999), #5514 96.8% (95% CI: 0.833, 0.999), AUC
$40.980 (95% CI: 0.945, 1.000), Z5it ik CA125. CA19-9, CEABZSNEARPD—L1 TAE A - B 5% &
FACTT I G B A AR ED

KEER - WMAFE ; AST ; BEIURI125 ; BEIR19-9 ; BIEFR ; SPLIK 5 AR TERRL ; T3k

RESHES . R735.2 XEAFRIZAED . A

Value of serum CA125, CA19-9, CEA, and exosomal PD-L1 in
assessing chemotherapy efficacy in patients with advanced
gastric cancer®

Gu Li-qin, Chen Li-xia, Shen Li-lei
(Department of Laboratory Medicine, Suzhou Integrated Traditional Chinese and Western Medicine
Hospital, Suzhou, Jiangsu 215000, China)

Abstract: Objective To explore the value of serum carbohydrate antigen 125 (CA125), carbohydrate
antigen 19-9 (CA19-9), carcinoembryonic antigen (CEA), as well as exosomal PD-L1, in assessing the
chemotherapy efficacy in patients with advanced gastric cancer. Methods This study retrospectively included 52
patients diagnosed with advanced gastric cancer and treated with chemotherapy from February 2019 to February
2020 at Suzhou Integrated Traditional Chinese and Western Medicine Hospital as the observation group. Based on
the chemotherapy response, these patients were divided into a chemotherapy-sensitive group (21 patients) and a
chemotherapy-resistant group (31 patients). Serum samples were collected from two groups of subjects using fasting

peripheral venous blood obtained in the morning. Electrochemiluminescent immunoassay was employed to measure
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serum CA125, CA19-9 and CEA levels. Transmission electron microscopy was used to observe exosome
morphology. Western blotting was used to assess the expression levels of exosome markers and to characterize the
exosomes, while microplate assays measured the PD-L1 protein expression in the exosomes. Results Patients in the
chemotherapy-resistant group had higher serum levels of CA125, CEA, and CA19-9 than those in the chemotherapy-
sensitive group (P < 0.05). The relative expression of PD-L1 protein in exosomes was lower in the chemotherapy-
resistant group compared with the chemotherapy-sensitive group (P < 0.05). Serum CA125 (r, = -0.697), CEA (r, =
-0.829), and CA19-9 (r, = -0.850) levels were negatively correlated with chemotherapy efficacy (P < 0.05), whereas
the relative expression of exosomal PD-L1 protein was positively correlated with chemotherapy efficacy (r, = 0.721,
P <0.05). Analysis of the ROC curves showed that the combined use of serum CA125, CEA, CA19-9, and exosomal
PD-L1 to predict chemotherapy response yielded a sensitivity of 95.2% (95% CI: 0.762, 0.999), a specificity of
96.8% (95% CI: 0.833, 0.999), and an AUC of 0.980 (95% CI: 0.945, 1.000). Conclusion Serum CA125, CA19-9,

CEA, and exosomal PD-L1 may serve as effective biomarkers for evaluating chemotherapy efficacy in patients with

4135 %

advanced gastric cancer.

Keywords: advanced gastric cancer; chemotherapy; carbohydrate antigen 125; carbohydrate antigen 19-9;
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98 A Ry 4 BRI B G R 2 —
H L R AP IER Y AT o 2022 4 o [58 &
B Bl 8 50907, SETC K140 01, JE i
AL IS R AR IR YT R T Y, B
ARARIRIT BN Y 22 S M SR I PR B8 8 oE 4 DFAl
RIFIP R, DI BRI ARG, R R AR
FATE B ™, FAT, 2580 IR b S 0 Akl 28 4t
JE 125 (carbohydrate antigen 125, CA125) . HEZPLR
19-9 (carbohydrate antigen 19-9, CA19-9) HI J5s 7t
JE (carcinoemhryonic antigen, CEA) BT ZHTFiImIK
B A2 W A SR, 3X SR RS ) A T Ak
7 ROR Iy T B U FURE S A R R o BE A 2y
THEW R R, SR A S 40 i 1) 8 TR B
A, HAE MR Y 2 R H 45 2 300G T .
AN UA A R R 2 TR RNA 25 53 1 Rl % 1 i R TR
20 B RS T RE L AR T TE Y A W A AR
P, e IR A W A 3 T Y R R MR E T BC A 1
(programmed death-ligand 1, PD-L1) 5 £ ) i & 9
Yoy RE IR RS ARG AT OGP L, ARHIESE B ARV
fili I 75 CA19-9 . CEA 7K ¥ L 513 fAk PD-L1 £ 1 41]
B9 AT 7 A R B A AR, R AR S
RULE Wy AR & W e I RV T v i ¥ 0, O e 00 1S
ARG T SRR AR

1 ARSHE

1.1 —fAER
[0] 654 4 B 2019 4F- 2 H—2020 42 H F o 17
Y R 25 A R B 12 OE R 2 ALY IR T B9 52 451 i 15

R AR G o AR ALY T 00 S U
(21 %) Hifghel (3141) . Hor, fUsdl 5 m
154, Zete 6l M5 it 45 80 (body mass index,
BMI) (22.15+2.18) kg/m*; fi&. . &4k 5l
A11. 6. 4f]; TNMSHH B 1046, IV 1141
Mif 25 20 93 ¥k 18 B, Lok 13 il 5 BMI (21.67+
2.35) kg/m’; K. . S EIA 160 10, 56;
TNM 731 A 16 451, IV 15 9] . A B 9% 28 = B 1=
FAC PR U AT HEMENo . 2025189 (i) it
028 5],

1.2 MANSHRERE

12,10 giadrg Ol LBl EHRENSS . 1§
B 45 75 112 S e 301 8 e s @TNM 43 91 0 T sk
IV QAR Z A7 53 78 AR W52 I 1R i >6 4>
H&R$E2ZA)7; @itz iisibry, iy g
NEATE AT TR -

122 Herkdrofe OHAWGMEMORER S, @QF ™
O ML B ) e s v BH: At T BE 52 W E
I7 BTSSR (g R n) 8 RE A X AT 245 1 it
B, @IF#EEZ AL R ;s @4 1 sk FL I
Tk, DA SRR T B R 55 T 1k AT R AR ST
R

1.3 FHik

1310 sz E ERTZVMIE. . R
BEECAALIT 3. B 1. 8K, ZVifiFE 35 mg/m’,
J41 30 mg/m®; B 1 ~ 5 K 3% S i ok i e 960 DR 1 e
500 mg/m*; 21 d A 14-4ky7 JE ) .

132 sk AR REZAT R, &
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2 AR TT SR S AT CT 43 4 W 0 95 175 22 Ak FYR T
N o Bl R 2024 453 H o ABI7 Y7 800 DA 3
T 1% 58 19 SE 1R R 1 97 30 VF A6 bR ME - (response
evaluation criteria in solid tumors, RECIST) . 18 i3 ] i
Ji 96 SR /I S S BB A XA T R S o B B A
i R B S A N B A O, T 2 2 Y R
AR T B AR 1R

133 WAL SR K S g A AR AE M £ CA125
CA19-9 4w CEA K-F RV LR 25 EAHE
FHIK I, 3 000 t/min 5.0 20 min, HUML A7 T G
DTGl TP R DU o R AR A R AR 2R R D RR A
CED) M RE S PEBLIR S5 & H A5 43+ (CA125 . CA19-9
FICEA) , B I35 RE i 100 WL 5 Fl 5 v 4 1 1 &
PricdiiRdE 1 LIRG, 37 CHEIEME 1 h, fitsid
AIBTAR 5 I o H AR PR AR R SS Gs HS
MR TEE 3K, BER RS S MPUIR, BBt
wEEY, mARZTIMABAAELCKEY (=W
FR%7), 7E300~600 VHEEMEH T, KIKY S5HRid
Pk LRET OB 3 min, FEADEES, HGIE SR
SRS H ARy TR B OE s (A % A A
AR IR AT 5 5 B, I 2o T 5 T 1 A
2 A5 5 0 B e 48 Sy SEBR 1) S A D R

134 SPasikdREC SRAEMIN E R R H R A 2
SP K IL, TR 30 ~ 60 min il 1 ¥ EEE L 3 000 r/min
B0 10 min, 4B MG CORE I I R R B R AL o
P 0T e O B0 A, I A SR IR TR 1 B
fir £h 2% nh ik (phosphate buffer solution, PBS) i B,
DIBSRARFEARZEBE . 1 IR 2.0, 2 500 v/min 2500
10 min J&5 FU0TE (3222 25 B 20 M 65 R0 K 0RE 4%
Ji) s A2 EE R L, 13 400 r/min 50> 30 min J5
FEUUTE (RBROE . T/ IMARSE A ML 4540 ) o B
VW RS O, 4 °C . 29 900 1/min B0
70 ~ 90 min, 7 b IE W, Ui B A R DOE (I 20 3R & 4R
HMUAMA) o FH LY 11 PBS B2 UL TE , FHIK 29 900 1/min
B0 70 ~ 90 min (FHEZ VYRR LBRIE R 220, I
ZEUTTE R AL S AN . B BTTE HT 100 ~ 200 L
Tir £k 27 ph ik (phosphate buffered saline, PBS) i 24f#
el (SRR ) R, R
FUHR G e R R 2549, 86 )5 T-80°CIR A7, #Ef
R VRl

135  shabdk ik B EBENEES
FRAE: FEARZEBHE B .O4ifb G, 2% 5 #EH

G, MK AR KGR Y] R AR, % & 300 H
e SRR RSE A I, WA R A2 UL S min, 7F 80 ~ 120 kV
JSE LR . 50 000 ~ 100 000 {575k FWER, il 4h
WA 52 30 ~ 150 nm AU FRAR S AS RN S5 40, EA U
ObT i S A2 RS 300 B, i HERR 3R 285 I Ll T8 ) B
AR CRHIEZS) AT R 98 K B0k
PRER A BT A IR AR 20 A1 - B 1 A4S B ) ] PBS 7 B
£ 1x10°N/mL, FAGKRIORL 73 Hr 4 (fif 22 B IR
AR A PR S 7, Nanosight NS300) , 38 33 450 nm
WO U B2 AT B2 gh Bl AR i % DR S 38 5
TR Ty 2= EAR IR B, S AR FEAS i R 2 4
I3 AT 40 ~ 180 nm (5 HE>96% ), ¥ i 7 DT il BE A
SR Q20 B RN 1% 10° ~ 1 x 10° AN /mL, Il
Wik A 1% 10" ~ 1 x 10" 4~/mL) -
1.3.6  Western blotting #| 9} 3k 4k PD—L1 & & & &
HUAN AR FEAS TN RIPA 411 i 4 M i, fdi FH 4> A 3
RO EHL AT ORES , B0 5 EIE W . 1
WO Wy, — ATl H W, — Ot
T Western blotting Kl o HCAE & 10 ng A,
JH SDS— 58 V4 # Bk Jiie 35 Je P UK 70 5 o HLUK SR A 2 U
45 I FEL 120 V30 min s 43 5 52 HL 80 V60 min.
)2 28 4% BN AE 300 mA . 120 min fHE LT,
W53 B 0 B 1 DNBE RS % B %5 PVDF B8 I o e B4 3R
Jo . fo R P O PVDF AT B ], IR T
FEFEIR LW 10 min LABHWHAE R SR 25 S 0705 . B
PG, TBST 22 P 6 1 5 2 7, 10 min/IK B 5
GIRHT R B PDLL —¥H1 & N2 GAPDH (i % Lb 1 3
9 1:1000)7E4 CAAF M E & X H ] TBST 2%
PR VRV IRE 3 UK, 10 min/IK , SR 5 5 BUR i S AL P
FRic 126 P05 1gG Pt (R BEEL 14 1:5 000)
FEZE P E 1 h, W F 5 TBST 22 v ik Bk 4% M
3K, 10 min/IK . 2 B8 ECL 1k 2% & Ol & i i 45
PEAT SN, FF 8 ] Alpha View SA FEI{Z 7 B 45
PRGN H AR A5 1Y K BEAE AT 8 40T o
1.4 Sit=FiE

O 43 1 SR FH SPSS 26.0 i 4k 4k . TR R
DIBEC « frifE 2 (xxs) o, HWEM K%,
BRI R ER (%) Fos, B KK
HH 5 43 H1 FH Spearman 2 5 23 il 32 1 & T /ERRAE
(receiver operating characteristic, ROC) ., P<
0.05 HZERAGITFE L.
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2 #HR BE L ORAEERAL . BERLERAL . TNM 2] L A HS R
Pr1E 20 (eastern cooperative oncology group, ECOG )
21 RABERAREFELR PSh . CEAFl CAIO-9 S ILEE, 2 X/ Ke

OB S 25 bR . AER . BMIL, Mk R ZRETGEE L (P>0.05). Wik,
F1 MABREBGRKFEFMELLR

Uk 21 15/6 59.47 +2.36 22.15+2.18 11 6 4 8 9 4
iy 244 31 18/13 60.20 + 3.02 21.67+2.35 16 10 5 13 9 9
X/ fE 0.964 0.931 0.744 0.118 1.236

PE 0.326 0.356 0.461 0.943 0.539

Ul 5 7 6 3 10 11 13 8 16 5 17 4
it 220 13 9 4 5 16 15 18 13 19 12 25 6
AR 2.889 0.080 0.077 1.263 0.001
PAl 0.409 0.777 0.782 0.261 0.978

2.2 WAMBIEIREE

WU 5T 25 40 CA125. CEA Fl CA19-9 /K -
W, @k, Z5¥A%iEE X (P<0.05);
it 2520 CA125 . CEA Fl CA19-9 7K 24 25 T U 4H .
W2,

®2 WHAMBERLEE (xs)

A CAIS(wnl)  CEANgL)  CAI-9(ugl) T ORHRE TS (el 0.
£ x 100 000)
MUk 21 14.02 £2.11 91.32+8.64 56.15 +5.41

2520 31 18.65+2.65 12865+1542  90.65 = 10.65 [GECEN U
il 6.691 10.056 13.668

Pt 0.000 0.000 0.000 CDal - I 25 D

2.3 WHIMNMEEEREQEWNRIEELE

2 4 00 o 5 P S I F 1. Western oo N W o
blotting K 0 S WA AR S5 14 BH M 2 11 A7 254 CD81 C
TSG101, HSP70 S [P FI bR 1Y) Calnesin AR X j
L 2. T 2545 BUR 4 PD-L1 2 A F k8 4 HSP70 -- 70kD
MR (0.69+021) Fl (1.18+032), Lk, 2
SA G R X (1=6.165, P=0.000); 244

PD-L1 % FUHIX 3234 BHIE T U84 (L 3) Calinexin WSS 0kp

2.4 Imi&E CA125.CEA.CA19-9 K 4hiir{k PD-L1

SIATEEE LB kS E2  SNIAREES S PR E GRS CD81.TSG101.
1ML CA125 7KF (r,=-0.697, P=0.000). CEA HSP70 R B4 & A #7124 Calnesin & i&
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i 2541 e

PD-L1  —— - 45KkD

E3 MAPD-L1EANERIE

K (1, =-0.829, P =0.000) ., CA19-9 KF (r =
-0.850, P =0.000) 57 I7RCR UM Sh ik

PD-L1 £ F AT Rk i 5T IT AR IEAH G (r =
0.721, P=0.000).
2.5 ImiE CA125,CEA.CA19-9 Fn4h i & PD-LA
XL T 7 S T B

ROC il £k 45 2R 73 #r , 1l ¥ CA125. CEA.
CA19-9 FlI A} A 44 PD-L1 3¢ A 00 £k 97 7 %50 174 ek
P58 952% (95% CI: 0.762, 0.999) , %53k H
96.8% (95% CI: 0.833, 0.999) , AUC Jy 0.980
(95% CI: 0.945, 1.000)., W3 K 4,

%3 IMiECA125.CA19-9.CEA FnohiirfE PD-L1 T4k 7747 R HI R BE S5 47

o 95% CI 95% CI 95% CI
€=t HHE AUC UM% ESEE%

TR R R TR R
IM3E CA125 15.25 0.916 0.839 0.993 81.0 0.581 0.946 90.3 0.742 0.980
1fiL 5 CEA 104.10pg/L 0.932 0.85 1.000 90.5 0.696 0.988 96.8 0.833 0.999
1M CA19-9 69.21 pg/L 0.928 0.851 1.000 90.5 0.696 0.988 93.5 0.786 0.992
ANIMA PD-1.1 1.09 0.876 0.756 0.996 76.2 0.528 0.918 96.8 0.833 0.999
A 0.980 0.945 1.000 95.2 0.762 0.999 96.8 0.833 0.999

10— IJ BT FBRZ—, BIFWHIETZIK1 (programmed

cell death protein 1, PD-1) /PD-L1 1l il 7 7 £ &5 &

081 P A AT T R L A T R

oel CA19-9 Fil CEA /2 B & Gitn i, HAEZ W

2 h AT AS T & TS . I CA19-9 FI CEA

F o4l i CAL2S R DR T IR A 2, R (0B T L 9K

I 109 Ko T 0 T A e 0 7 AR T CAT9-9

02 —AhBIKPD-LI BT A, S T A 1 1 0 AL

i a4 CA19-9 76 fi . JFA . AEFEM . AEAS 9 2 B 95

00 02 04 06 08 10 BT, WTERENR A . HF % . R Ak S AR

15 PR TR, PRI 2 — A 5 A 5 1 1 8

4 Im;E CA125,.CA1 S‘)—Q‘CEA %uﬁltiﬂz‘ﬂi PD-L1Fiu L CEA ) 5 78 25 1 60 £R 35 14 oRa 20 2 oh

AT ROC RS B, P32 T R G 8 R T W, AT

3 Wit Wl . W . TR . RS AR R T

T A BRI IR P A 25 R AL R e
PEMR Z —, AT SRR AR, kR S K
BB T R R R R AR R R A
PSRN RN SR R R YN AR YIS
AR R AL M S RS R AR B e A
Wil AR, SESBREENSH LT T
W HAT, BmEesT ERASE TR .
Y AL R YT S o AT U AR R R ) B R

5 CA19-9 —#f, CEA By 7K - 7T 68 78 W Al 2 5% A8
gtk R AEMESR (BB ELE M % . B YERFR)
BEPT R, WILHZRT SR EZI LA L
Wi Bt — e % i . AMIAA PD-L1 7 i g 27 F1 G 528 27
CUR e ST B Y P2 SOE SN /0 o 10 = Gl P
P8 B RN, AR AE 30 ~ 150 nm, AT DL i
MR R A AR A 35 AP IR S B
Jii. RNA. DNA N HAh 4y, Rets7E 4 il Z [\ 1%
AR R, MIMISEm 40 D) fig . PD-L1 J&—Fh e b7
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i m R WEA, WL 5PD-1454, WHE
o S8 200 ML T A0 B b R AR T DT e
N7, 5 B e A i 2k okt o P R G Y W 0 AN TR
AN A AR PD-L1 [R]FE AT 38 23 52 i 41 i 18] 0415 8 A% 3
KA PEVR TR o I8 440 3 3k B ik A1 b Ak PD-
L1, B85 0w o 0 S A0 AR BAE T, 5 8 e g
IAE S, DA 78 8 G A B b & A= 1 A
PERCN , 33X B AL A B b 96 20 M A R o3 A ECRD
HAf.

ARG R R, T 254107 CA19-9. CEA
BT U4, Ah IR PD-L1 R T BUR A IF A
CA19-9. CEA KV S54IFIr 2y 2 mAHG, Fhi
TR PD-L1 54LI7 7 2R IE ARG o 43 #7 H st R AT g 2
CA19-9 1 CEA S W Jit g g7y, HACE T B 55 g
T REARAE B C R . BLAh, PD-LIFEANR AT Y
IR AT g S e b e A0 B T E R SR AH BAE
FON BT e R WAL YT 5 2 00 0 A M SE TR AR T
i g ) G 8 396 3 BB ) o R T SIS R I CA19-9
1 CEA 7 B i £ 5 b 1 2638 5 5 i J2 3 D) A O
1M PD-L1 (323K 5 5 1 S e IR A R A7 58 L%
I F . AIFFREV PD-LI B Rk 5 R
ZEMAEAERA, X T AN A PD-L1 F 57 2L
(Vs F1 . ARWESE Hh PD-L1AE i — A UL 7 2 i
E bR, HAMPET Rt TS &Y,
I T 407 il S 366 g fo 2 SO S5 AR A6, A1 b A PD-
LIAE R —Fis A i A W br i W, X T2 Al Jie 98 1)
G kiR BE 1 B G B VR T I R PR LA R S
FE 4252 PD-1/PD-L1 46 36 97 19 & v, ARk
PD-L1 7K °F Al BE 100 7~ 55 45 (14 36 7 R0 5 A9 s Tl
JEPO, AN UAA PD-L1 £ g8 e A B T L iR fa e
Wk K AR R W AEIR T H AR R TS 48 A5 B9 4F F IE %
WA L R R R R SR RE A T AN W DU LA Y
WP AR ST i 25 LI 5 CA125 K W T
TR, HKE T 45 1T RE A7 7 IR B 7% sl i
S A N . CA125 322 piy MRS A% A% A 1 i3 44 it
I [H] K2 4 A A3, KT TR I PN e R T
B BAEY AT R B VIR OGP, CA125 X R4 7%
(1432 W B0 M B 3 A8 %, (1 AR Ry 7 80T
fli Al B B X, CA125 K- T g B e Ak g7 X LA
Ja ] 119 RGPy a0 J T AR 9 v i 24 2
CA125 /K V-5 25 Fh iy, Bl mT A B Sl i 40 B8 A T B

B T RO e T b R AR 28 MR AR, = B T Uk
PEREAR ., AP EE SRR, M7 CA125. CA19-9,
CEA J AN R PD-L1 X 6 1 1 958 A7 7 3538 Je B
W BOM AR . DU A TR B B AN, CAL25,
CA19-9 5 CEA 38 2oF T AH 5GPk iz e o 93 471 for 2 2%
11 A0 A4 PD=L1 114 15 AH OGP W 8 7R T a2 1k s ML i)
XF T 2 Y 5w, 3 6] S O AVE AL R it 2 4
AT

Zi FRTIR, MLV CA125. CA19-9. CEA Ry 7%
b5 I S A G, LR AN AR PD-L1 Al 78 4k Sz
TR SO B i TG AR A, PRI T A2
Y Y PG BT Sk W AN TR AR Y S 8. R ER R
M, XFaX AR AR W AT HE— 25 0F 5 IR IE AT fE
S 1) RS HE G TT DR T HA T &, BRI AR
P Ak B y7 FIORS T IR YT SR W 13 E v o SR AR IR Y
FEREFEAREABRAA L, X ATRERZ W T 4511 1
s MM GE T 1o RO AF ST 7E B K 1 B R
b AT, DL UE X 24 A5 R B R e T R
.
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