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ABSTRACT Objective: To investigate the correlation of serum growth differentiation factor-15 (GDF-15), granulocyte colony
stimulating factor (G-CSF) levels with the clinicopathological characteristics and prognosis in patients with colorectal cancer, and to
analyze their diagnostic value for colorectal cancer. Methods: Serum samples were collected from patients with colorectal cancer, patients
with colorectal adenoma and healthy volunteers. The serum levels of GDF-15, G-CSF were detected by the enzyme linked
immunosorbent assay (ELISA). The correlation between the serum GDF-15, G-CSF with the clinicopathological characteristics were
analyzed. Kaplan Meier survival curve was used to analyse of the relationship between serum GDF-15, G-CSF levels and prognosis of
patients. The diagnostic value of serum GDF-15 and G-CSF levels in colorectal cancer was analyzed by receiver operating characteristic
curve (ROC). Results: The serum levels of GDF-15 and G-CSF in patients with colorectal cancer were higher than those in patients with
colorectal adenoma and healthy volunteers (all P<0.05). Serum GDF-15 level were related with tumor diameter, differentiation degree,
distant metastasis and the TNM stage (all P<0.05). Serum G-CSF level were related with differentiation degree, distant metastasis and the
TNM stage (all P<0.05). Kaplan Meier results showed that the 5-year overall survival rate, the medium survival time in the low GDF-15
group and the low G-CSF group were higher than those in the high GDF-15 group and the high G-CSF group (all P<0.05). Moreover,
ROC analysis showed that serum GDF-15, G-CSF had a good value in the diagnosis of colorectal cancer, the sensitivity and specificity of
combined detection of serum GDF-15, G-CSF were 0.876 and 0.863 respectively. Conclusion: The serum GDF-15, G-CSF in the
colorectal cancer patients are up-regulated, which are both related with malignant progression and poor prognosis. The serum GDF-15,
G-CSF are potential indicators for the diagnosis of colorectal cancer.
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FE IR, 2015 4R BRH 80 T1 45 HimisasbTifl, HAZ
AR, S RES EE ST faR R RIES S
P 35 VR4 1 Hh % (Reactive oxygen species, ROS) i A
rf1[a]{4 (Reactive nitrogen species, RNS), 5 [ ILFH A FaE ,
M5 4 G E RS, KB F -15(Growth differentiation
factor-15, GDF-15) J& THALAE K AT -B B, 7ERAE P
G PR L AR P R T DFSEIIESE , GDF-15 5 4k i 4
Jihed O ZR B, LT i I RS L RS T GDEF-15
Y eIk, k4 o 4E 9% #)3% K 1 ( Granulocyte colony stimu-
lating factor, G-CSF) J& T il F K% , -5 85 48 AE 41 i 138
B A AR R A IR RS T R R AR R, TER
FW] , G-CSF W] {1l i SUes 4 7 1228 , 5 M bk L 45
# ARG A0, GDF-15 ,G-CSF ¥ ELAT ik T AL 18 ihyeg
MLIEbR SN RE, 5 B AT [EERSE 7 DF-15 .G-CSF 7E45
E AR B R E, ARG 5T /0 AR B9 3 A T 45
BB L DF-15 G-CSF /K, 438 HK 55 835 1 R s 2
SEC TR RR , IFRR A s W b i i FH A 8

1 7R 57

L1 wfl st

2013 4F 1 A 2 2014 45 3 J, Bk o0 Hr AEFRBE I 1452
FARUIBRIGS T B4 B B 45 B IR 88 B D BokE &
fl FEAACKS G B AR - AP TR BE (S B 22 b 2 W 1
i, TR RGBS RS . 45 e i AR -
ARETAREATHUIRRTT s RIS 2 T 2 B s 5 R 5 B o
HEBRARIE : 5 I F B T IIREA 42 B )P BB s 53 )
PRI S0 BN 5 5 I AR T 5 AT SR I 1 B
PR . LR & BRbRE S, B % 07 1), S
56 fil, Lotk 41 41;<60 % B 61 Bil,2 60 2 £ 36 4],
FEJARY (46.51+6.85) % . [AIIICARZE B iR fE4% 80 1], 53
PR 45 Bil, Lot 35 6, <60 % i 51 4,2 60 % B

29 4], P H4F1% (44.98+6.95) 2 . RIS AR HEfA K AR B3 100
i, Bk 60 1], Lot 40 £, <60 235 69 £, 2 60 235 31 4], °F-
PIAENA (45.6426.73) % , —HIFFEXT R AT AR EA TR
Z RG22 5 (P>0.05) , AT W) Ltk 45 e b, b
JABLT 451 47 B, E s 50 4 g EAR <5 om B3 49 4], i
JEEARZ 5 em [BE 48 5] Mo s oAU BE R o4 1], i
A AR R 33 0 IR IR I R T1+T2 fE 62 1), g
RV B T3+T4 B35 35 1) 47 ik L4556 88 (B 53 i), ok 2
SRS IR A4 0 AL R BE 52 1), O AN FE RS R 45
i) ; TNM 4335 T+IT f2 3% 69 5], TNM 4345 II+IV & 28 i, LA
Ja 1R AR SR A Pl iRl T2 B & 5507 =0, X g it
1M 1~60 4~ H ARV, B2 B E T s BE I R 250 .
1.2 FERRERKDN

SRARLE H i B R A H A R SR R T 1 R R
238 BRI 10 mL, SR f ARG 75 B 2 109 SRk 2 S e Uk
10 mL,2000 rpm £.0> 10 min, Y& R MTE, & F -80°C vK4H
PRI o SR P BRI S 38 W B 22 ( Enzyme linked immunosor-
bent assay, ELISA )i 71| & (W [ 32 E Abcam 2\ ] ) 6 I 1 35 4
A1 GDF-15 . G-CSF 7K, k& S R UL ATE4 7S 50454 .
1.3 SEitsran

ST EAR R FH SPSS24.0 #1447 0T o TR R (ws )
TR, LSRR AR L3RR A B (K 3R 5 22 43 T (one-way
ANOVA) , 1 LA R F LSD-t ki 79 P 20k 37 A A i) LU R
XU t K288 AA7 9 RHE S Kaplan-Meier 4 77 f 2B 45170, A=
R HBR A Log Rank K8, eAb, LAzl TAERHE TR
(operating characteristic curve, ROC) 43#rifi & GDF-15.G-CSF
XS HIENZWNE. DL P<0.05 AERE SR L.

2 R

2.1 ZLAMREX &K ME GDF-15,.G-CSF 7k FE b
SHEAREAERASRIFE L (P<0.05), ZHEWE
B AT GDF-15,G-CSF /K3 F 245 i i i (39
P<0.05), Z5EMYEEE MG GDF-15,G-CSF /K3 F ik
FREAAG S R (1 P<0.05) , BURBUE R GeiHE W3 1,

£ 1 ZAMEIK MF GDF-15,G-CSF K FLLE(xt 5)
Table 1 Comparison of serum GDF-15 and G-CSF levels among the three groups(xt s)

Groups n GDF-15 (ng/L) G-CSF (pg/mL)
Healthy volunteers 100 576.10+258.35 15.29+£5.35
Colorectal adenoma 80 768.25+314.47* 95.23+11.79*
Colorectal cancer 97 1653.24+486.13* 212.46+35.54*
F 234.101 1,909.309
P 0.000 0.000

Note: Compared with healthy volunteers, *P<0.05; Compared with colorectal adenoma,’P<0.05.

22 GEEFEBEME GDF-15.G-CSF kK E 5B E I KFE
S5 W FR L GDF-15 K51k 1) AR g 8 |
IR R CLE5 56 RS SCBOR R (B P>0.05) 1175 i A% 4

WRRSE | AL AR 2 TNM M D15k (3 P<0.05); Il
G-CSF K-S 5 A% e 7 bl ig A S TR
GRS AR (1 P>0.05) , TS5 7 AU RRJEE G Ab e B8 Je TNM
IHNEE DI RHK (1) P<0.05) s BIARKH X GEHE L 2.



- 3994 - DREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.20 OCT.2020
% 2 MmiE GDF-15.G-CSF A E 5B EIMKFESHMXR(xt 5)
Table 2 Relationship between serum GDF-15 and G-CSF levels and clinicopathological parameters of patients(xt s)
Parameters n GDF-15 (ng/L) t P G-CSF (pg/mL) t P
Gender Male 56 1635.58+496.34 0.413 0.680 216.34+37.25 1.223 0.224
Female 41 1677.36+485.26 207.16+35.49
Age(years old) <60 61 1649.58+493.24 0.096 0.924 210.39+36.75 0.735 0.464
>60 36 1659.44+486.57 215.97+34.96
Tumor location Colon 47 1627.36+493.67 0.506 0.614 211.35+36.44 0.294 0.294
Rectum 50 1677.57+483.25 213.51+35.48
Tumor diameter
(em) <5 49 1436.85+458.24 4412 0.000 208.62+36.45 1.037 0.302
cm
25 48 1874.13+£516.76 216.38+37.26
Differentiation Moderately high
o 64 1496.67+426.85 4.601 0.000 185.37429.53 9.860 0.000
degree differentiation
Poorly
33 1956.89+536.74 264.99+41.26
differentiated
Depth of invasion TI1+T2 62 1675.39+499.54 0.596 0.553 216.34+36.75 1.411 0.161
T3+T4 35 1614.00+465.31 205.59+34.69
Lymph node
. Yes 53 1662.67+489.35 0.211 0.833 214.58+39.54 0.600 0.550
metastasis
No 44 1641.88+475.16 209.91+36.41
Distant metastasis Yes 52 1863.91+517.56 4.451 0.000 236.57+42.36 6.583 0.000
No 45 1409.79+481.32 184.59+34.17
TNM stage I+ 69 1527.62+429.37 4.127 0.000 202.37+33.67 4374 0.000
[I+1v 28 1962.80+561.03 237.32+40.25

23 HHEPBEEEME GDF-15.G-CSF kL SR EFFHER
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Fig. 1 Relationship between serum GDF-15 and G-CSF levels and prognosis of patients with colorectal cancer
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J R (80 151 SRy B ERE AR , 45 BRI (97 1)) FRMEAR AR . Pl
GDF-15 ,G-CSF Wifatr/k F455%5r 0 8 4B, #ar ROC i2
Wi, 22 ROC 43 - %9 48 b B AT 5 e A X 485 B
HIFEE WM , ROC-AUC 43724 0.736 .0.819, 7EFLHES )
AL, BURE R Y R T 0.7, M4 41 T2 3,ROC
AHTHIZE VLA 1, (2) 113E GDF-15.,G-CSF $5 R4 5%

FG RS 25 B BR A2 W= AT A8 hn 45 A 1912 8715
(B, 36 R A BE A e RH 2 B A8 B T R P32, 5 R4 742 0
FEIMEETRAAR | W25l S 38 K B VL 64 T2 W R
% [ AR VR S B SR i 1 G-CSF $84R45 5 . LAARHIFSERE
ARSI A5 1% GDF-15 .G-CSF #5575 64 i % 45 H
T B AR RE RS BE 43 1R 0.876(85/97 )11 0.863(69/80), ik
SRIZIRA R, Wk e 24 L s —F8 bR A W AR R . IR0
%3,

% 3 % GDF-15.G-CSF kTt EFEiS #i i E K ROC SHTER
Table 3 ROC analysis of the diagnostic value of serum GDF-15 and G-CSF levels in colorectal cancer

Theoretical i . .
Indexes AUC(0.95CT) Sensitivity Specificity Jordan coefficient
threshold
Separate detection GDF-15 0.736(0.625-0.847) 1550 ng/L 0.724 0.703 0.427
G-CSF 0.819(0.790-0.994) 172 pg/mL 0.819 0.805 0.624
Joint detection GDF-15+G-CSF 0.876(85/97) 0.863(69/80) 0.739
1.0 @ 1.0 O
el | Cut-off value
Cut-off valu
206 206
2 2
= =
(7] wv
g 3
S04l S 04
0.2 | 0.2
GDF-15 G-CSF
0.0C, 1 ' ' 1 1 1 1 1 o.o(_/ ' L 1 L 1 1 1 1
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity

[ 2 Mi& GDF-15,G-CSF 7k T34 45 B i fE=iS Wi B 89 ROC
Fig. 2 ROC of the diagnostic value of serum GDF-15 and G-CSF levels in colorectal cancer
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