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The value of combined detection of serum heat shock protein 90 o and pepsinogen
in early diagnosis of gastric cancer”
WANG Peng . ZHANG Tiejun,LIU Ruigang
(Department of Clinical Laboratory ,the First A f filiated Hospital of Baotou Medical College , Inner
Mongolia University of Science and Technology , Baotou, Inner Mongolia 014010,China)

Abstract: Objective To study the clinical value of serum heat shock protein 90 « (HSP90«) and pepsino-
gen PG | ,PGR (PG ] /PGIl) in the early diagnosis of gastric cancer. Methods There were four groups in
the study:130 cases of gastric cancer(all clearly diagnosed as gastric cancer patients through pathology),109
cases of chronic atrophic gastritis, 104 cases of chronic non-atrophic gastritis and 80 cases of healthy control.
The serum levels of HSP90a, PG [ and PGR were detected by enzyme-linked immunosorbent assay
(ELISA) ,and the differences among the four groups were compared. The best diagnostic threshold of gastric
cancer screening was obtained by ROC curve analysis. The differences in the sensitivity, specificity,and diag-
nostic efficiency of the single index and the combined indexes of HSP90a,PG I ,and PGR were compared. Re-
sults Compared with chronic atrophic gastritis group,chronic non-atrophic gastritis group and healthy control
group,the levels of serum HSP90q and PG [ and PGR in gastric cancer group were significantly different
(P<0.01). The sensitivity and specificity of serum HSP90« for diagnosis of gastric cancer were 89. 2% and
83. 8% respectively,and the best diagnostic threshold was >>89. 65 ng/mlL. The sensitivity and specificity of
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serum PG | and PGR for diagnosis of gastric cancer were 74. 9% and 86.5%,90. 0% and 85. 4% ,respective-
ly. The best diagnostic threshold was PG | <(69. 10 ng/mL and PGR <(3. 82. Compared with the sensitivity of

single index,the sensitivity of combined detection of three tumor markers was 90. 8% ,the difference was sta-

tistically significant (P<C0.05),but the specificity was 93. 8%, the difference was not statistically significant
(P>>0.05),and the positive likelihood ratio was >10. 00, the negative likelihood ratio was <C0. 10. The diag-

nostic efficacy of combined detection was superior to that of single index detection. Conclusion

The optimal

diagnostic thresholds of serum HSP90q,PG | ,and PGR in clinical screening and auxiliary diagnosis of gastric

cancer in this area are provided. It is proved that the detection of serum HSP90a,PG I and PGR is helpful for

the early diagnosis of gastric cancer,moreover,the diagnostic efficiency of the diagnosis of gastric cancer with

combined detection of HSP90«,PG I ,PGR is higher than that with single index detection.

Key words: heat shock protein 90 «;

e e A R T Y S R 2 A R R N
SRE B R — . TR T AR Ok g R R R
FORFE AR AT 5 A0 R GE T 45 R B E N B
BEZTFRIBITG 5 FEFRLU N 3020 ~50%, W
T R AR S AE 2 B, e 9 4 AT )R PR T
RGBT 2.5 A AR AR ] 9020 DL B,
PHL U 30 9 2 W6 BRI T e 1 BE R K A
HIEIRIT WG A+ 2. 44 H 512 W 3
Joi A8 B A AR UE” S EUR R TR IR A T B 2 0 T
i % 5 75h P i AR 40 5 L — S A e B B Tz
BN AA R, B RA. EERK
I E AR T 90a (HSP0) 7E i f8 2 1L
EFGA RS E S R MUY &L v B & AR PG
I \PGR(PG 1 /PG Il )& il 2 o W] A Ay 15 98 5 10 i
A NN R R AR R TR N O S D S X A S A )
HSP90« & 3% PG T \PGR %F 5.3 5 4 (1912 Wi v
DA B 8 BR A 12 W 1 AN 1B, O 1 98 0 012
gz 4 A VAU A RN T B
1 HBRE5HE
1.1 — ¥R ¥4 20154F 1 A F 2017 4 1 A A
e s 1112 R0 B VR R (g 3 G HE S HE B [ B i A
by 35 457 988 A G A I 2 OT AT L TFARGIT IS
Wpm R H . AR A E B LR AL 12 W
Wai2 X A AE 58 AV I F AE R & 15, a4l i
B 130 B, Hoh 5585 i, £ 45 i, AR 22~
89 % K- 60. 1 ;18 MEZE 4tk H R 41 109 f1], H
B 68 i, 4 A1 il AEH 37~83 4 K45 63.7 B 48k
JEZE 4Pk R4l 104 B, Ko 5 56 ], 4 48 B, - i
20~83 % P #4 53,1 % gt e X HRAT 80 4], 53 45 4],
2 35 L AF S 30~69 %, -3 52.5 X, & UL E
S VAR — M TR AR AL, 22 R RS E X
(P=0.05), LA W] etk . A HE5E 15 B A B B 2 10 22
Z 0 oAb .

1.2 Ky ik
1.2.1 IMmERE BSAZREGREE 12 h 51

pepsinogen;

gastric cancer

Rk 3 mL,1 h P4 BT 5 % E B T —20 CRIR
UKAR AR

1.2.2 I PG W R G IR G 5 W B K 36 12
(ELISA) il 22 1fiL 3% # 9 PG 1 . PG Il {11 % PGR
(PG T /PG I H 350 £ b b st 1F H [ B B A BR 5%
P2 w4 A I i AL 2% S TR R ELISA600 4 H 3
G RE 3 BT AL T 359 7 A e BRI B AR T R UGB
BORIEATHRAE

1.2.3  [fiif HSP90a M E R A ELISA il & . {X %
fdi 3 R ELISA600 4 H 31 %5 /0 M4 . ik ) iy B
VIV 355 A R 2w AR AL N 2 7 A e B R B AR
) R UL A EOR MEATHRAE

1.2.4 BEARW SRAREA K HSP90«. PG T .
PGR Wi 50 77 2 W B 9 . L bk 4 41 B 45 30
MLV 712 Wi 8 A3 A 5 L3R 4512 W7 4 A S 30000 o Ak 5
52 32 W 1) 8 003 RN Ry S5

1.3 Zib2FAb ¥ R SPSS17. 0 e it #4 % B4
HEATAHT . IF R DL T s R, 4 45238 I
PG | \PGR.HSP90a /KF- 345G J5 2 55 W IE & 7311
KT 2T s P BCR B LR OO R R K
¥, P<<0.05 BERAEL%E X, HSPI0«, PG
I VA1 PGR X 8 9 2 Wi 5 =% Fl ROC il &k 47 43
Mr. ROCHH& FRYMIAL N 0.5~1.0, FEM AL >0.5
FIA5 LT L T BB BT T 1. 0., 38 B34 W R0 R e i

2 & B

2.1 KAHMmE HSPY0«. PG [ PG Il #1 PGR /KF 5
PRI HEA e EA S R 2R
AT R AL R X IR AL HSP90a Hb A8, K I {E
TR ZFA IR L (P<<0.01) ;12 ¥ 3= 45 1
HRA GBS IRA L. ZFA%IT¥E L (P<
0.01) , 18 Mk IE Z 4 M 18 48 241 T i B X BB 4 41 ) B %
Z RG2S L (P>0.05), 55X R 1L,
AR Eg M E R4 PG T PG fil PGR KF 5%
TG F 5 S (P>0.05) ;12 Pk 25 46 v R 41 f 1 i
HPG I .PGR KFEBERFEM ZRAHiT7FEX



e 2612 - E R I E 227 2018 4 11 A % 39 %% 21 1 Int J Lab Med,November 2018, Vol. 39,No. 21

(P<<0.01), W1,

*1 4 AFiKFEMF HSPI0o PG T PGII #1 PGR K E L8 (7 + )

215 n PG| (ng/mL) PGl (ng/mL) PGR HSP90a(ng/mlL.)
EREE 130 58.72410. 26 18.69+4. 81 3.25240.63* 55.99+48. 05"
8 1 25 A e B R Al 109 74.8149.31% 13.41+2.24 5.65+0.66" 77.7749.51*
AR EE T R 104 133.90419. 54 12.1142. 24 11.2241. 43 37.20412.57
ft JE o BE 2 80 127.6815. 41 10. 854-2. 07 11.9941. 66 34.85413. 80

T« 5 (XS HR2H b 45, © P<<0. 01

2.2 i HSPY« fEHW P WM AE Mk
HSP90a 15 12 Wr 'H J5 i, 3@ i W Al SPSS17. 0 22 i
HSP90o i2 1 B i 1) ROC i £k, WA 1. ROC il £
T AN 0. 915095 % CI:0.897~0.951) , i1 2 & 45
B, KAE A 0. 730, 13 H e A2 Wl 5 > 89. 65
ng/mL, SAEHEAREILK, ZRASI ¥ E X (P<
0.0, IfiL7H HSP90« 7 5 J 12 Wy v 1% 5 50 B 704 S+
FE4R A 89. 2% A 83. 8% » M Bl 4K Hb A1 BH A 1L 4%
Fe 0k 5,51 A1 0. 13, BH M #UAE Ry 70. 926 . BH Pk
O E Ky 94. 6%,

1.0

0.8

0.6

RYE

0.4 4

0.2 o

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

IHFRE
1 HSP90a By ROC £

2.3 [y PG 1 fil PGR 27 E 9% B #9 ROC i £ &

i1 28 7 R4 S k0. 851 0. 865, 2y B FE KL Ny 0. 649,
0.809,L% PG I <69. 10 ng/mL,PGR<C3. 82 JyixfE
BliE R, SEEEALE. 2R A5 1% E X
(P<<0.0D), 0% 2, 2. PG T M PGR ¥ R )& 4>
Bk 74099 R 86. 5%, K¢ S B 4 A 90. 006 AN
85. 4% . PHPEALSR L L BIPEARLER L | BH 1 T A L BH 4
TUmAE L2 3.

%2 PG M PGRSETBEH ROC 4 FHER

i MIARTEMR WAE R o P 95%CI
PG T 0. 897 69. 10 0.016 0.000 0.866~0.928
PGR 0.893 3.82 0.024 0.000 0.847~0.939
1.0 e
—PGI
—— PR
0.8 = Sxu
0.6
&
Mg
0.4 4
0.2 4
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-HERE

2 PGT .PGR 2 B & # ROC #h &

g P i PG 1 1 PGR 2 Wi B if . ROC
®3  MiE PGT # PGR 7 & & 1 BU1S BT SLRE IR 4R
At RIBE ) 5 51 ) 2945 5 I 0444 e BIPERLR L W BUMGLC0) BB ()
PG [ 74.9 90.0 0. 649 7.49 0.28 76.8 89.0
PGR 86.5 85.4 0. 809 5.92 0.16 72.4 93.4

2.4 HSP90a.PG | \PGR B4 i2 W B 9 1912 W &%
ST SR PREC G2 W B R 0 SHE DL HSP90a > 89.
65 ng/mL.PG[<69. 10 ng/mL.PGR<C3. 82 N fH 12
Wil F{E . X HSP90a . PGL.PGR =48 4112 Wi B Ji 1
Bt iE 1 Logistic 1815 3 #fr J5 #2171 ROC fh 4k 19 22
. ROC # £& F mi #2120, 954 (95% CI: 0.932~
0.97)  HIEHmALK. ZRA%iTFE X (P<

0.0, WL 3, Kl £k i 4 b5 F A EXCEL %, 3f
BABIRE . ZPBFR U KAE N 0. 846, 7£ B 12 M
HP AR R AR R S B 43 A 90, 8 %6 F93. 8 %6, BH 1 fBI
SR BT PE LR B 43501 Ol 14, 61 10, 09 4 BH 1 350 0 {EL
g 86. 7% , [ PE M A Ky 95. 8% . HSP90«. PG T
PGR A K 5 98 X5 9 12 W 224 T B0 AG ) B¢
R AT 2 AR e R IS A R



E AR I E ¥ 4% 2018 48 11 H 4 39 %% 21 #] 1Int J Lab Med,November 2018, Vol. 39,No. 21 e 2613 -

RYE

0.4 -

0.2 -

0.0

T T T T
0.0 0.2 0.4 0.6 0.8 1.0
HRE

& 3 HSP90«.PG I .PGR EX &2 B %R ROC # &

3 i ®

HEANEEAEDMHELEYD N EZESE. A
TS0 R N T 9 R AR 0 AR I 5 B R L RN B
HZMHNEA K, s IR IREE AL ]
WA R AE . B MBS 5 AU g 4y
B AR AL L RIR T R A G R e TR R L
(18 S TR 2 i AE BT YA M S BT A B R R
AN FLA2 W B R E G T iy AL . X i PG
I \PGR.HSP90« #EA17 45 7] LA $ 55 15 9 510012 W i
R RS AR W AURR L X R T A 8 A &
T VEAL AT AR A

HSPIO [ IZ 4716 T 40 0 M EAZ A v, 2T e
WG S S AEREERE BAS S5 A 2
KT & . HSPOO IR 8 FIH & 5 MR & A4k
JEAH 6 1 & 1, W EGFR, HER2, RAF, AKT, ¢
MET.VEGF2 4, iX i HSP90 i >4 H i i 12 W
TR AR — A # . HSP9O F 2 4 Fhk
R 4300 2 OB AR i TRAP-1, v F P 5T M o
(9 Grp94, {7 T 41 i it o ) HSP90«, HSP90R, HoHp
HSPI0« fe 75 5y 32 W 0 755 BA A i OR 40 4B T G
HAEMRE A s b i F EEMERTY . fEER
ARAET S N IE 20 A 53 W5 5L AL 53 W6 2D it HSP9O0as
SR AE AR AL B R AL BN A RS
Hsp90a A543 3 A" . 48 A X AF s, R £ 1
HRE 7 bR A0 A RE R 4y W HSPOO ' 1 H. 41 i
&b HSP90« REHE i A% PE il 96 4 M 1) iz 2l e ) R = 2%
FMAER. ATRES MBI B A ., ERR
Hsp90a 76 1E 5 4 M 55 i 9 20 B o i3 43 W IR 20 19 25
S BCR T S A bR 2 KT TG T BE ST R SRR
FR AR BF Y 22 0], HSPOOa ) U2 41 3 41 Jii A7 35 i A5
PEOES S, 5MWEMEE R EINAG % U8R
RIS YRR S LR 45 T M R L A ) R g
e B g kAT Bk

AHIE 5T 45 R . H AL I HSP90a 7K SF- B
7 T R BZH RN A S R 4 HSP90o X 9812 Wi

R Ry 89. 2%, BRSOl 83, 8%, 2 45 d8 KU
0.730(P=>0.5), X B i Wi sk ge % = . 1 HL 18 Pk
FEPEE RS HSP90« /K -4 5 35 4 25 L (B
T2 W H Y e Bt 89. 65 ng/mlL, Ui B M &
HPS90« 43 WK W] e 5 5 R A IR AR 22 4 A A L1
A IR A — B 9 A AR B LN UK A G
I, AN E i HSP90a /KX 9 19 R B2 Wi A %5 &
B S

PG EZ 2 iy 0 W R R 32 40 i o Wb 1, J2 S 2R
H B AT A RS R 1% PG AT R A ML &
It HARRS - Bl v PG AR fb e S Bt B # A D Ak L B
I 1 240 P S R B A2 4K . PG ] 432 PG T ORI PG
I 9 A~ S L 4 00 2 2 ey G U 194 3= 40 6 R 28 Y 5
Y 430 FLAB R A AN SRR TR L A8 LB
i Brunner Bt n] 433 PG 11 . AT JE AT, B 9 d i
U5 T 5 BERR IR e . 46 R 2RO . B BEE
PR 2405 A R 3 200 Y s D i T R AR R b
B AL A%, S8 PG T KRR PG I K-+
EARE . HZ PG ATgRERI. K PGT 5 PG
1 M PGR #EATPEREAR ., 3 th 3t 2 136 15 20 158 25 4 1)
PEIEE PGR B A . A WF 58 45 3t UF 55 8 9
B PEZEREE R4 PG 1 PGR Ay A % fi FE % BY
L H B FEAIR (P<<0. 01) . UaBH i PG 1 \PGR 145
SE S B R R A AR R R B A O H
TG BB 2 8 2R 28 i, i3 5 PG T PGR
R 7K % A T A . AR R i X PG
I \PGR 8y ROC i £k .12 Wt ' g 09 R 80 FRE 5 B2
W25 i . & PG 1 <<69. 10 ng/mL,PGR<C3. 82
2 Wi AU 45 R Won PG T Ml PGR ) ROC
& BmieWn R EEMESERE. PG 1.
PGR X} B ¥ 12 Wi i R A 43590 2 74. 9% .86. 5%, 2
BIEEI R T 0.500, L, 3 PG 1 K& PGR Al
XoF ' i 2 W RIS A (B 8 s AT R T L
1 B BRI B A

AWFFR I T HSP90o . PG | \PGR =i bRk
ik A5 L T B 2 Wb, 25 3 R e R I T
Ht HSP90a PG T \PGR i I 7K - K BH M 4 H 5 i 3
o TR B AL B B R MR 4 (P<<0. 01) , X 15 i
LW R 4y I R 89. 2% .74, 9% .86. 5%, = I
FEBRIC AR I J5 L % 1 958 12 W7 I B Dl 90. 800V HF
SRR 93, 8040, BH M ISR Lb A BA R L AR B 4 S
14. 61F0 0. 09, FHAE M AE A 90. 8%, B4 FU I {F Ky
93. 8% . 435 BATHUAG I XoF F JR 12 KT AH L B ELAG
IR BR T AW 5T 1 FE A 51 50 B AR BT 0 48 A A5 1 T8
RS WAk BE L (2 HSPOO0« 15 0 1 98 B0 0 25 b 25 4 LA
FR A 12 W N i BT R0 I R KR A AL R
JE O AF 58 SRR 52



. 2614 -

4

EFAREY4%E 2018 4 11 A% 39 %% 213 Int ] Lab Med,November 2018, Vol. 39,No. 21

& ®

AT AL T A X N A 3 HSP90a . PG T

PGR K0 547 A 0 5 0 46 B 12 W B 98 00 B £ 12 e
I S AE . = 3046 b5 12 W7 8 0 5 R B 0 L B, I
HSP90« PG I \PGR I & 46 I 7T & 25 £2 = 18 9 5 10
W RCRE R AL 2 A BT B R R O A 09 22 U
S HL A I RS2 AN fE .

$ % 3Tk
[1] ANDERSON L A, TAVILLA A, BRENNER H, et al.

[2]

[4]

[5]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

Survival for oesophageal, stomach and small intestine
cancers in Europe 1999 — 2007 results from eurocare-5
[J]. Eur J Cancer,2015,51(15) :2144-2157.

PARK H A, NAM S Y, LEE S K, et al. The Korean
guideline for gastric cancer screening [ J]. ] Korean Med
Assoc,2015,26(3) :373-384.

HAMASHIMA C, SHABANA M, OKADA K, et al.
Mortality reduction from gastric cancer by endoscopic
and radiographic screening [ J]. Cancer Sci, 2015, 106
(2):1744-1749.

IKEDA F,SHIKATA K,HATA J,et al. Combination of
Helicobacter pylori antibody and serum pepsinogen as a
good predictive tool of gastric cancer incidence: 20-year
prospective data from the hisayama study[J]. ] Epidemi-
01,2016.26(12) :629-636.
Iets s R A, W 20 4 B R AT R S AR LT .
o B AR, 2017 ,44.(1) :52-58.

SUZUKI R. Anti-tumor activities of selective HSP90a/
inhibitor, TAS-116, in combination with bortezomib in
multiple myeloma [J]. Leukemia,2015,29:510-514.
PETTERS E,SOKOLOWSKA-WEDZINA A,OTLEWS-
KI J. Selection and characterization of single chain anti-
body fragments specific for Hsp90 as a potential cancer
targeting molecule[J]. Int J Mol Sci,2015,16(8):19920-
19935.

B IME R R AR S YR R 900 TEAS [ % 58
T AE N R 40 i R K HBY A ¢ 1 T 40 M e 28 5 1t v o
kKA s A 5 L. 98 0 2L 2017, 15(11) : 1266~
1268.
PNGE bR, BT 3L S T AR I H Hsp90a B R 3K
(17, BUAR B8 15 2%, 2017,25(11) : 1737-1739.

O i, sk fH 48, b A PD-L1,HSP90 X HSP90« 7£ 2 1
L R T 3Rk M R SCLT L o [ S 6 0l A A
2017,25(5) :1384-1389.

BT A #R YD FL A o B AR B AL A . 3T FET . Ang-
2 HSP90« 7E 2 45 3E /)N 240 0 I 93 F8 25 10 v i R 3k e 5
TNM 3 3 i 40 56 P F 58 L) . [ B A 36 B2 2 4 75, 2017,
38(17):2344-2346.

SIDERA K,GAITANOU M,STELLAS D,et al. A criti-

cal role for Hsp90 in cancer cell invasion involves interac-

tion with the extracellular domain of Her-2[]]. ] Biol
Chem,2008,283(7):2031-2034.

[13] TIAGO G S,VILMA R M,GLAUCIA N M H,et al. Un-
conventional secretion of heat shock proteins in cancer
[1]. Int J Mol Sci,2017,18(5) :946.

[14] CHEN B,PIEL W H,GUI L,et al. The HSP90 family of
genes in the human genome:insights into their divergence
and evolution[ ] ]. Genomics,2015,86(6) :627-637.

[15] YANG Z,ZHUANG L,SZATMARY P,et al. Upregula-
tion of heat shock proteins (HSPA12A, HSP90BI1, HS-
PA4,HSPAS5 and HSPAG6) in tumour tissues is associat-
ed with poor outcomes from HBV-related early-stage
hepatocellular carcinomal J]. Int ] Med Sci, 2015,12(3):
256-263.

[16] STIVAROU T, STELLAS D, VARTZI G, et al. Targe-
ting highly expressed extracellular HSP90 in breast canc-
er stem cells inhibits tumor growth in vitro and in vivo
[J]. Cancer Biol Ther,2016,17(8):799-812.

[17] NOLAN K D, KAUR J, ISAACS J S. Secreted heat
shock protein 90 promotes prostate cancer stem cell het-
erogeneity[ . Oncotarget,2017,8(12) ;19323-19341.

[18] ¥rfhde . ma Ak W, 2= 4k, 45 B 26 (1 g LK 6 25 i fi 88 Ak o
Py ker i 7E g RS Wb i e B LT . B MR B
2017,25(16) :2622-2625.

(197 St hl, W2 A0, X AR 3. I35 B 2R O RG IR 0 8 E A
D Ry B 3R R (T ], A B B2 2 511 IR . 2016, 12.(14) 1 2126~
2128.

[20] MIKI K,URITA Y. Using serum pepsinogens wisely in a
clinical practice[ J]. ] Dig Dis,2007,8(1) :8-14.

[21] LORENTE S, DOIZE O, TRINIDED S M, et al. Helico-
bacter pylori stimulates pepsinogen secretion form isola-
ted human peptic cells [J]. Gut,2002,50(1) :8-13.

[22] GOTODA T,ISHIKAWA H, OHNISHI H, et al. Ran-
domized controlled trialcomparing gastric cancer screen-
ing by gastrointestinal X-ray with se rology for Helico-
bacter pylori and pepsinogens followed by gastroin testi-
nal endoscopy [J]. Gastric Cancer,2015,18(3):605-611.

[23] MORAIS S,FERRO A,BASTOS A,et al. Trends in gas-
tric cancer mortality and in the prevalence of helicobacter
pylori infection in portugal[J]. Eur J Cancer Prev, 2016,
25(4) .275-281.

L24] AR I PREE AL 55, B 2 IR 6 5 T g A 5k o 4
DS e Fle R 1 988 A A S0 B LT 0. v ) T A R 3 A
,2017,27(15) :2217-2219.

[25] TERASAWA T,NISHIDA H,KATO K,et al. Prediction
of gastric cancer development by serum pepsinogen test
and helicobacter pylori seropositivity in eastern asians:a
systematic review and meta-analysis[J]. PLoS One, 2014,

9(10) :e109783.

(e H 3 :2018-01-28 & [al H 1 :2018-05-04)



