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Summary

Purpose: To investigate the changes in blood glucose, blood 
lipid and inflammation in patients with ovarian cancer and 
their clinical significance. 

Methods: 67 patients diagnosed with ovarian cancer and 
treated in our hospital from January 2018 to December 2018 
constituted the observation group. Fifty healthy women in 
the corresponding time period were enrolled as the control 
group. The levels of blood glucose, blood lipid and inflam-
mation were compared between the two groups, and then the 
changes in those levels in ovarian cancer patients in different 
clinical stages were analyzed.

Results: The levels of fasting blood glucose and 2-h post-
prandial blood glucose of the observation group were sig-
nificantly higher than those of the control group, and they 
were also significantly higher in patients in stage III-IV than 
those in stage I-II (p<0.05). In the observation group, the 

levels of total cholesterol (TC) and high-density lipoprotein 
cholesterol (HDL-C) were lower than those in the control 
group. Compared with the patients in stage I-II, the patients 
in stage III-IV had remarkably lower levels of TC and HDL-C 
(p<0.05). The levels of C-reactive protein (CRP), tumor ne-
crosis factor-alpha (TNF-α) and interleukin-6 (IL-6) in the 
observation group were evidently higher than those in the 
control group, and they were markedly higher in patients in 
stage III-IV than those in stage I-II (p<0.05). 

Conclusions: Both the metabolism disorders of blood lipid 
and blood glucose and inflammatory response are more obvi-
ous in ovarian cancer patients, indicating that these indica-
tors have a place for early screening and clinical treatment 
of ovarian cancer.

Key words: ovarian cancer, blood glucose, blood lipid, in-
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Introduction

 Ovarian cancer, characterized by high morbid-
ity and mortality rates, is a common malignant 
tumor in women, which seriously endangers their 
life and health [1,2]. The incidence of ovarian can-
cer is gradually increasing along with the increase 
of global environmental pollution and changes in 
people’s lifestyles, reaching about 5%, and showing 
a youth-oriented trend [3,4]. The ovarian cancer in 
the early stages does not have apparent symptoms, 
and the location in vivo and biological characteris-

tics of the ovary make it difficult to be diagnosed 
in early stage. Ovarian cancer is generally in the 
intermediate and advanced stages once diagnosed, 
most of which spreads to the uterine appendages, 
greater omentum and uterus. On this occasion, the 
treatment is much more difficult and the patient’s 
prognosis is poor, with a 5-year survival rate of 
stage III and IV patients not higher than 35% [5,6]. 
Therefore, seeking for diagnostic indicators relat-
ed to early ovarian cancer could have very posi-
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tive significance for the diagnosis, treatment and 
prognosis of the patients. At present, many clinical 
studies focus on the effect of glycolipid metabolism 
on ovarian cancer [7]. Inflammation plays a critical 
role in the occurrence and development of malig-
nant tumors [8]. In this study, the changes in blood 
glucose, blood lipid and inflammation in patients 
with ovarian cancer were analyzed, hoping to pro-
vide a scientific basis for the clinical diagnosis and 
treatment of this disease.

Methods 

General information

 A total of 67 patients with ovarian cancer admitted 
to our hospital from January 2018 to December 2018 

comprised the observation group. Inclusion criteria: (1) 
patients meeting the diagnostic standards of ovarian 
cancer; (2) those with complete case information; and 
(3) those who signed the informed consent. Exclusion 
criteria: (1) patients complicated with other malignant 
tumors; (2) those with autoimmune dysfunction; or (3) 
those complicated with diabetes. Meanwhile, 50 healthy 
women in the corresponding time period were enrolled 
as the control group. There was no statistically signifi-
cant difference in the general information between the 
two groups (p>0.05) (Table 1).

Detection of blood lipid level

 Fasting venous blood (5 mL) was drawn from each 
subject in the morning and centrifuged at 3000 r/min for 
15 min. The supernatant (1.5 mL) was taken into a centri-
fuge tube, labeled and then preserved in a refrigerator at 

Item Observation group (n=67) Control group (n=50) t/x2 p

Age (years old) 30-60 32-65

Average age (years old) 49.38±6.46 49.46±6.67 0.326 0.729

BMI (kg/m2) 24.13±1.45 24.16±1.38 0.417 0.658

Clinical stage (n, %)

Stage I-II 37 (55.22) - - -

Stage III-IV 30 (44.78) - - -

Table 1. Baseline data of the two groups of subjects

Group n Fasting blood glucose 2-h postprandial blood glucose

Observation group 67 7.62±0.75 11.63±0.78

Control group 50 5.83±0.56 7.24±0.54

t 9.286 14.835

p <0.001 <0.001

Table 2. Blood glucose levels of the two groups (mmol/L)

Group n TG TC LDL-C HDL-C

Observation group 67 1.15±0.47 4.12±0.87 2.72±0.78 0.92±0.42

Control group 50 1.13±0.46 3.16±0.76 2.68±0.75 1.39±0.45

t 0.085 6.406 0.194 7.316

p 0.825 <0.001 0.645 <0.001
For abbreviations, see text

Table 3. Comparison of blood lipid metabolism between the two groups (mmol/L)

Group n IL-6 (pg/mL) CRP (mg/L) TNF-α (ng/mL)

Observation group 67 47.85±3.63 12.95±3.37 17.57±3.48

Control group 50 6.09±1.16 2.86±0.73 3.48±0.27

t 48.472 26.428 18.027

p <0.001 <0.001 <0.001
For abbreviations, see text

Table 4. Comparison of inflammation level between the two groups
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-20°C. Fasting blood-glucose and 2-h postprandial blood 
glucose were measured by glucose oxidase assay. The 
blood lipid level was detected using a BS-800 automatic 
biochemical analyzer (Roche). Total cholesterol (TG) and 
triglyceride (TC) in the serum were determined via oxi-
dase method, and the levels of high-density lipoprotein 
cholesterol (HDL-C) and low-density lipoprotein cho-
lesterol (LDL-C) were determined using homogeneous 
enzyme colorimetry.

Detection of inflammation level

 Interleukin-6 (IL-6) and tumor necrosis factor-al-
pha (TNF-α) were detected via the enzyme-linked im-
munosorbent assay (ELISA) according to the instruc-
tions of relevant kits (Shanghai Yiji Biotechnology Co., 
Ltd., Shanghai, China). The optical density (OD) value 
at the wavelength of 450 nm was read using a micro-
plate reader, and the concentrations of IL-6 and TNF-α 
were calculated. C-reactive protein (CRP) level was de-
termined by immune scattered turbidimetry in strict ac-
cordance with the instructions of relevant kit (Siemens,
Germany).

Statistics

 SPSS 22.0 software (SPSS Inc., Chicago, IL, USA) 
was used for data processing. The measurement data 
were expressed as mean ± standard deviation (x±s), and 
t-test was used for data analysis between the observation 
and the control group. The counting data was expressed 

in rates, and x2 test was used for comparison of clinical 
stage in baseline data. P<0.05 suggested that the differ-
ence was statistically significant.

Results

Blood glucose level of the two groups

 The levels of fasting blood glucose and 2-h 
postprandial blood glucose of the observation 
group were significantly higher than those of the 
control group (p<0.05;Table 2).

Blood lipid metabolism of the two groups

 The levels of serum TC and HDL-C of the ob-
servation group were significantly lower than those 
of the control group (p<0.05;Table 3).

Level of inflammation in the two groups

 The levels of CRP, TNF-α and IL-6 in the obser-
vation group were remarkably higher than those in 
the control group (p<0.05;Table 4).

Blood glucose levels in patients in different clinical 
stages

 The levels of fasting blood glucose and 2-h 
postprandial blood glucose in patients in stage III-

Clinical stage n Fasting blood glucose 2-h postprandial blood glucose

Stage I-II 37 6.95±0.68 10.38±0.76

Stage III-IV 30 7.93±0.67 11.89±0.84

t 6.285 7.864

p <0.001 <0.001

Table 5. Blood glucose levels in patients in different clinical stages (mmol/L)

Clinical stage n TG TC LDL-C HDL-C

Stage I-II 37 1.14±0.43 3.76±0.63 2.74±0.67 1.02±0.43

Stage III-IV 30 1.12±0.45 2.98±0.57 2.71±0.64 0.81±0.32

t 0.283 6.203 0.291 5.315

p 0.778 <0.001 0.772 <0.001
For abbreviations, see text

Table 6. Blood lipid levels in patients in different clinical stages (mmol/L)

Clinical stage n IL-6 (pg/mL) CRP (mg/L) TNF-α (ng/mL)

Stage I-II 37 27.14±3.28 6.37±1.42 8.53±1.48

Stage III-IV 30 56.23±3.64 16.84±3.75 26.67±3.73

t 18.415 16.611 19.025

p <0.001 <0.001 0.002
For abbreviations, see text

Table 7. The inflammation levels in patients in different clinical stages
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IV were markedly increased compared with those 
in stage I-II (p<0.05;Table 5).

Blood lipid metabolism in patients in different clinical 
stages

 The patients in stage III-IV manifested evi-
dently lower levels of TC and HDL-C than those in 
stage I-II (p<0.05;Table 6).

Changes in inflammation level in patients in different 
clinical stages

 The levels of CRP, TNF-α, IL-6 in patients in 
stage III-IV declined significantly in comparison 
with those in stage I-II (p<0.05;Table 7).

Discussion

 Ovarian cancer is a common tumor with 
high malignant potential. Relevant statistics 
have shown that ovarian cancer is one of the five 
major malignant tumors leading to death of pa-
tients, and its mortality rate is higher than that 
of uterine cancer [10,11]. There are many risk 
factors for development of ovarian cancer, in-
cluding obesity, diet, delayed menopause, prema-
ture menarche, endometriosis and heredity [12]. 
Epithelial ovarian cancer accounts for 80-90% of 
ovarian malignancies. Due to its atypical symp-
toms in the early stage and the unsatisfactory 
early screening methods at present, the patients 
are often in the advanced stage when definitely 
diagnosed. In such a situation, even with stand-
ard treatment, the recurrence rate is very high, 
and the prognosis of the patients is extremely 
poor [13]. The traditional diagnostic indicators, 
including various tumor markers, are not highly 
specific for early gynecological tumors. Once 
notably elevated, they indicate that the tumors 
have developed significantly. Therefore, early ef-
fective diagnostic indicators are of great signifi-
cance for the diagnosis and treatment of ovarian
cancer.
 Obesity, characterized by hyperglycemia, is 
an independent risk factor for ovarian cancer, and 
high blood glucose levels can increase the risk 
of this disease [14]. In this study, it was shown 
that the levels of fasting blood glucose and 2-h 
postprandial blood glucose of the observation 
group were significantly higher than those of 
the control group, and compared with those in 
stage I-II, those levels in patients in stage III-IV 
were markedly elevated (p<0.05). This is because 
glucose can provide more metabolic energy for 
tumor cells, meeting the needs of anabolism, 
keeping the tumor cells in an active state, thus 

promoting their rapid growth. Cascades can be 
produced under a hyperglycemic environment via 
regulating insulin-like growth factor-1, thus ac-
tivating the PI3K/AKT/mTOR signaling pathway 
and promoting the occurrence and development 
of ovarian cancer.
 The blood lipid level is often used to describe 
the blood lipid metabolism state in the body, and 
metabolism disorders of blood lipids can serve 
as a predisposing cause of various diseases [15]. 
Relevant studies have confirmed that the blood 
lipid level is closely related to the occurrence 
and development of tumors. The lipids can pro-
vide the nutrients and energy required for the 
rapid growth of tumor cells [16]. The results of 
the present study indicated that the levels of se-
rum TC and HDL-C of the observation group were 
lower than those of the control group, and they 
were notably lower in patients in stage III-IV 
than those in stage I-II (p<0.05). The reason is 
that the growth of ovarian cancer cells needs a 
large amount of energy, thus increasing the en-
ergy metabolism consumption and decreasing 
TC level. Cholesterol can provide nutrients for 
the synthesis of new cell membrane, and HDL-C 
can maintain the intracellular cholesterol level, 
which has a selective promoting effect on the 
efflux of excess cholesterol in the cells. During 
the development of ovarian cancer, the HDL-C 
receptor signaling pathway is activated, thus pre-
venting the accumulation of intracellular choles-
terol and resulting in a decrease of serum HDL-C
level.
 Inflammatory response is an important de-
fense mechanism of the body. Relevant studies 
have proven that about 15% of malignant tumors 
are associated with chronic inflammation, and the 
inflammatory response plays an important role 
in the occurrence and development of malignant 
tumors [17]. TNF-α is a soluble peptide cytokine 
that can promote the occurrence and develop-
ment of ovarian cancer, initiate the inflammatory 
responses and trigger the cascades [18]. CRP is 
an acute-phase reaction protein which can not 
only reflect the inflammation level in the body 
but also stimulate cell activation and enhance 
leukocyte phagocytosis. Its level is elevated dur-
ing the onset of tumors, which can increase the 
risk of early tumor and have close correlations 
with the development and metastasis of tumor 
[19]. IL-6 is a dual-function cytokine that plays 
an important role in the occurrence and develop-
ment of tumors [20]. The levels of CRP, TNF-α and 
IL-6 in the observation group and in patients in 
stage III-IV disease were obviously higher than 
those in the control group and those in stage I-II, 
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respectively (p<0.05). This is because TNF-α in-
duces the proliferation of ovarian cancer as well 
as the expression of VEGF, stimulating the for-
mation of new blood vessels and promoting the 
spread of ovarian cancer cells. When stimulated 
by external factors, the ovarian tissue is damaged 
and transformed into malignant tumor, where 
the microcirculation is damaged and the ovarian 
antigen-handling capacity is strongly decreased. 
Necrotic tissues or tumor cells will stimulate 
the release of large amounts of CRP and IL-6, 
promoting the infiltrative growth and metastasis 
of ovarian cancer.

Conclusions

 In summary, the blood glucose, blood lipid 
and inflammation indicators in the ovarian cancer 
patients have important clinical significance for 
the diagnosis. The symptoms of advanced ovarian 
cancer can be eliminated or alleviated by targeted 
therapies using these cytokines, and the quality of 
life and survival of the patients can be improved.

Conflict of interests

 The authors declare no conflict of interests.

References

1. Reid BM, Permuth JB, Sellers TA. Epidemiology of 
ovarian cancer: a review. Cancer Biol Med 2017;14:9-32.

2. Henderson JT, Webber EM, Sawaya GF. Screening for 
Ovarian Cancer: Updated Evidence Report and System-
atic Review for the US Preventive Services Task Force. 
JAMA 2018;319:595-606.

3. Jiang JH, Lv QY, Yi YX, Liao J, Wang XW, Zhang W. 
MicroRNA-200a promotes proliferation and invasion 
of ovarian cancer cells by targeting PTEN. Eur Rev Med 
Pharmacol Sci 2018;22:6260-7.

4. Zhang Y, Zhang D, Wang H. Research on correlations 
of ERCC-1 with proliferation and apoptosis of ovarian 
cancer cells. JBUON 2018;23:1753-95. 

5. Zhou H, Zhao H, Liu H, Xu X, Dong X, Zhao E. Influ-
ence of carboplatin on the proliferation and apoptosis 
of ovarian cancer cells through mTOR/p70s6k signal-
ing pathway. JBUON 2018;23:1732-8. 

6. Yu Y, Zhang X, Tian H, Zhang Z, Tian Y. Knockdown 
of long non-coding RNA HOTAIR increases cisplatin 
sensitivity in ovarian cancer by inhibiting cisplatin-
induced autophagy. JBUON 2018;23:1396-1401. 

7. Moraya AI, Ali JL, Samadder P et al. Novel glycolipid 
agents for killing cisplatin-resistant human epithelial 
ovarian cancer cells. J Exp Clin Cancer Res 2017;36:67.

8. Xie X, Yang M, Ding Y, Chen J. Microbial infection, in-
flammation and epithelial ovarian cancer. Oncol Lett 
2017;14:1911-9.

9. Piso P, Dahlke MH, Loss M, Schlitt HJ. Cytoreductive 
surgery and hyperthermic intraperitoneal chemother-
apy in peritoneal carcinomatosis from ovarian cancer. 
World J Surg Oncol 2004;2:21.

10. Pujade-Lauraine E, Ledermann JA, Selle F et al. Olapa-
rib tablets as maintenance therapy in patients with 
platinum-sensitive, relapsed ovarian cancer and a 
BRCA1/2 mutation (SOLO2/ENGOT-Ov21): a double-
blind, randomised, placebo-controlled, phase 3 trial. 
Lancet Oncol 2017;18:1274-84.

11. Li J, Condello S, Thomes-Pepin J et al. Lipid Desatura-

tion Is a Metabolic Marker and Therapeutic Target of 
Ovarian Cancer Stem Cells. Cell Stem Cell 2017;20:303-
14.

12. Cao J, Li H, Liu G, Han S, Xu P. Knockdown of JARID2 
inhibits the proliferation and invasion of ovarian can-
cer through the PI3K/Akt signaling pathway. Mol Med 
Rep 2017;16:3600-5.

13. Phelan CM, Kuchenbaecker KB, Tyrer JP et al. Iden-
tification of 12 new susceptibility loci for different 
histotypes of epithelial ovarian cancer. Nat Genet 
2017;49:680-91.

14. Foong KW, Bolton H. Obesity and ovarian cancer risk: A 
systematic review. Post Reprod Health 2017;23:183-98.

15. Xu W, Zhang X, Wu JL et al. O-GlcNAc transferase pro-
motes fatty liver-associated liver cancer through induc-
ing palmitic acid and activating endoplasmic reticulum 
stress. J Hepatol 2017;67:310-20.

16. Lourenco AR, Coffer PJ. A tumor suppressor role for 
C/EBPalpha in solid tumors: more than fat and blood. 
Oncogene 2017;36:5221-30.

17. Noonan SA, Morrissey ME, Martin P et al. Tumour 
vasculature immaturity, oxidative damage and sys-
temic inflammation stratify survival of colorectal can-
cer patients on bevacizumab treatment. Oncotarget 
2018;9:10536-48.

18. Karlsson J, Gouveia-Figueira S, Alhouayek M, Fowler 
CJ. Effects of tumour necrosis factor alpha upon the 
metabolism of the endocannabinoid anandamide in 
prostate cancer cells. PLoS One 2017;12:e185011.

19. El-Abd E, El-Sheikh M, Zaky S, Fayed W, El-Zoghby S. 
Plasma TuM2-PK correlates with tumor size, CRP and 
CA 15-3 in metastatic breast carcinomas; short versus 
long term follow up study of the Egyptian breast cancer 
patients. Cancer Biomark 2017;20:123-33.

20. Wu JB, Yin L, Shi C et al. MAOA-Dependent Activation 
of Shh-IL6-RANKL Signaling Network Promotes Pros-
tate Cancer Metastasis by Engaging Tumor-Stromal 
Cell Interactions. Cancer Cell 2017;31:368-82.


