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ABSTRACT Objective: To study the expressions and clinical significances of phospholipase C epsilon-1 (PLCEl) and matrix
metalloproteinase-9 (MMP-9) in the oral squamous cell carcinoma (OSCC). Methods: The expressions of PLCEl and MMP-9 were
detected by immunohistochemistry method in 61 cases of OSCC patients and 35 cases of controls with normal oral mucosa tissues. The
relationship of PLCE1 and MMP-9 expressions with the clinicopathologic features were analyzed. Results: The postive expression rates
of PLCE1 and MMP-9 in the OSCC(68.85 %, 75.40 %) were significantly higher than those of the normal oral mucosa tissue (14.28 %,
17.14 %) (P<0.01). The expression of PLCE1 was positively correlated with the expression of MMP-9 (r=0.438, P<0.01). The high
expressions of PLCE1 and MMP-9 were associated with the differentiation degree and TNM stage of OSCC, but they had no correlation
with the gender, age, smoker and tumor size of OSCC patients. Conclusions: The high expressions of PLCE1 and MMP-9 were closely
related to the occurrence, development and metastasis of OSCC. Therefore, combined detection of PLCE1 and MMP-9 might be valuable
for the early diagnosis and prognostic prediction of OSCC.
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Fig.1 Comparison of the expressions of PLCE1 and MMP-9 between the OSCC and normal oral mucosa tissues (x 400)
A: PLCEI 7E OB 85E H A i FRi%; B: PLCEl ZEIE¥ ORFEAARHRE;
C: MMP-9 7 O iR @A A YR 1% ; D: MMP-9 FEIEE O RIRA R HHR L

A: Expression of PLCE1 in OSCC tissue; B: Expression of PLCE1 in normal oral mucosa tissue;

C: Expression of MMP-9 in OSCC tissue; D: Expression of MMP-9 in normal oral mucosa tissue
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Table 1 The expressions of PLCE1 and MMP-9 in the OSCC and normal oral mucosa tissues

PLCEI positive rate MMP-9 Positive rate
Groups n
R : %) ; . %)
OSCC tissues 61 42 19 68.85 46 15 75.40
Normal oral
35 5 30 14.28* 6 29 17.14*

Mucosa tissues

Note: *P<0.01 compared with the normal oral mucosa tissues.

*® 2 ORESHEALH PLCEl & MMP-9 BIRiZ 5 BEIRRRESHMX R
Table 2 Correlation of the PLCE1 and MMP-9 expressions with the clinicopathological characteristics of OSCC patients

MMP-9
Factors
+ - P + - P
Gender
Female 23 15 8 0.421 15 8 0.129
Male 38 27 11 31 7
Age(year)
<55 27 20 7 0.433 21 6 0.702
>55 34 22 12 25 9
Smoker
Yes 26 17 9 0.614 16 10 0.300
No 35 25 10 30 5
Degree of
Differentiation
Well 52 33 19 0.026 36 15 0.045
Moderately/Poorly 9 9 0 10 0
Tumor size
< 4cm 26 15 11 0.105 19 7 0.715
>4 cm 35 27 8 27 8
Clinical stage
[ -1 36 17 19 <.0001 23 13 0.0160
-V 25 25 0 23 2

% 3 OR8iEALR D PLCEl & MMP-9 RikptaxH
Table 3 Correlation of the PLCE1 expression with MMP-9 expression in the OSCC tissue

MMP-9
PLCE1 Total r P
+ -
+ 37 5 42 0.438 0.001
- 9 10 19

Total 46 15 61




IREYESHE  www.biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.1 JAN.2019 - 115 -

TS B R YR D B 2R S 5 R R 2R M Y e A

JELU A s AR A R 2R e B S i 1R R R W] PLCEL 1

IEH AP A RIRBARER IS , MR B i rp 2

ik, Liping Qu 45 ] shRNA HARUEL PLCEL J P i /e

FRANML T A, B PLCEL LK AT LA i NF-B {553l % T

i MMP9 \BCL2 #3155 BUR i 20 i bk T24 mIRZEFE L RE

JIWLR R RS, BT PLCEL A7 A] BE Ok F1 2 KR 12

FHROHI E R TR, (HHETX PLCEL 7 1 SR 20

TR IR BT 1 A FH AR

AR, O EEHEH 2 PLCEL F RSN 68.85 %,
IEH DRI ZT0 14.28 %, #78 PLCEL A& 383545 1 Rt
SR R A G [ BFSE R PLCEL (52615 5 OSCC B4
FRAF B A3l R R /INJE SR, T PLCEL B3 B2 3R IK 45 1 e f
TR LUMEREEE & TNM 73147 5, PLCEL ikl , Mk
s S AR s, HHEI PLCEL n] BEAR R A 11 i 9893 1) 3
AR B B 2 2% 155 . HAE L 7T A4 PLCEL
i3 PKC [A]4280E NF-B {55 8 e 2517 i 240 M 2R R 00 38
T MMPO (14 25 238 B 40 /M RE 5 A A2 g 1A 075 g 2 fe
ST A LA P A B, BT (2 RS A AR A e A%

AHIEFE T, I DR S PR IR A 17.14%, HEE
B ZH AU MMP-9 [ BHPERGR RN 75.40% , 128 5 T 1EH 1K
BBE, OF 5 1 B R S U AR & TNM M A 6. 51
P A 22 B 5 45 R — B S MMP-9 3R 5K kg | P 8 43
R BE R, T EH MMP-9 B8 SARE | M5 B /e
Koo e A0 AR ZE L A% S A0 T2 B0 S B 20 ANk 5
MMP-9 = 2 —Fift 5K B 14 7K At Tl T LA e A 5 5 0 24 R A/ 8 i
M RRARIV |V B SR A e 5 2R S TS S A R R 1 42
ZELR% o BRINAFPE S R B MMP-9 113 k4 hy i
fps K0T DRI L 45 AL 1Y AR 2R o A, MMP-9 1|
A REAE AN A R F0 1 Bl e RS AR 2 0 G B R b

HA AT FEARE TE B e h TR PLCEL J5 530 MMP-9 (Y
PRIV, AT AR 0 ) S A AR R R Y RE ) S AR AR
Xiao Bin Cui 475 & ARG 5T b & LK PLCET ZEA TR
S FE P A0 (R 2 R R RE I i PR, A B AR SE R &
FIKI PLCEL TR H SRR A LA, I 108 1 i il
H MMP-9 {33, (e E Feg 2 A I g 7 R e 7

g5 LR AT TS R R W i A () PLCEL Fil MMP-9
5 s B ) S A SN e R b e R 4 DDA 0%, TR A
T D B IS W SR IR L TR 2 W L
I I BRPR 2R M 1) 158 1) 6 7 SR BT A AR Al

& % 3 Wk (References)

[1] Wang Y, Feng SH, Zhu J, et al. Impect of Iymph node ratio on the
survial of patients with hypopharyyngeal squamous cell carcinoma: A
pouplation based analysis[J]. PLoS ONE, 20138(2): e56613

[2] Lee CC, Ho HC, Su YC, et al. The prognastic ability of log odds of
positive lymph nodes in oralcavity squamous cell carcinoma [J].
Medicine, 2015, 94(27): 1069

[3] Gang-cai Zhu, Chang-yun Yu, Li She, et al. Metadherin Regulation of
Vascular Endothelial Growth Factor Expression Is Dependent Upon
the PI3K/Akt Pathy IN Squamous Cell Carcinoma of the Head and
eck[J]. Medicin, 2015, 94(6): 1-10

[4] X85, E 4.5 A58 Col 5 M AR £ b 69 51 70 it B [J]. SLA M
¥ E 5, 2015,23(21): 3207-3210
Li Xiao-cen, Wang Xiu-mei. Research of ohospholipase C epsilon-1
in tumor[J]. Journal of Modern Oncology, 2015, 23(21): 3207-3210

[5] Ma H, Wang LE, Liu z, et al. Association between novel PLCEI
variants identified in published esophageal cancer genome-wide
association studies and risk of squamous cell carcioma of the head
neck[J]. BMC Cancer, 2011, 11: 258

[6] SUNRongzeg, L Hanlin, Wang Xiao-chen. Clinical Significance of
Expression of Phosho -lipase C Epsilon-1 in Heptocelular Carcinoma,
Breast Cancer and Lung Cancer [J]. Medi -cal Journal of Wuhan
University, 2015, 12(4): 1617-8852

[7] Lad Y, Mchugh B, Hodknson PS, et al. Phospholipase C epsilon
suppresses integrinacti activation [J]. J Biol Chem, 2006, 281 (40):
29501-29512

[8] Nascimento DD, Durigan RDM, Tibana RA, et al. The response of
matrix metalloproteins -e-9 and -2 to exercies [J]. Sports Med, 2015,
45(2): 278-309

[9] Xiao-bin Cui, Xuelian Pang, Su Li, et al. Elevated expression pat terns
and tight correlation of the PLCEI and NF- kB signaling in Kazakh
patients with esophageal carcinoma[J]. Med Oncol, 2014, 31: 791-795

[10] kA%, 7 T4, FHA, 5 L MIHE LR MTDH = MMP-9 £ A s
IR S S I] W BB 9 B 36 4 &, 2015, 22(10): 786-795
Zhang Wei, Fang Zi-qiao, Ji Hua-chun, et al. Expression on and
significance of MTDH and MMP-9 proteins in colon adenocarcinoma
[J]. Chin J Cancer Prev Treat, 2015, 22(10): 786-795

[11] Gresset A, Sondek J, Haeden T K. The phospholipase C isozymes and
their regulation[J]. Sub-cellular biochemistry, 2012, 58: 61-94

[12] Dusaban S S, Purcell N H, Edward R, et al. Phospholipase C epsilon
G protien coupled recerptor activation to inf -lammatory astrocytic
responses[J]. Proceedings of the National Academy of Sciences, 2013,
110(9): 3609-3614

[13] Ferrandiz N, Caraballo JM, Garcia-Gutierrez L, et al. P21 as a
transcriptional corepessor of S phase and mitotic control genes [J].
PLoS One, 2012, 7: 37759

[14] RZH, AARA ,KERHSF, ¥ B L4 P PLCEL 49 &K [J].7T
B K FFM(EFHR), 2012, 31(3): 203-205
Zhao Xue-ke, Zhou Fu-you, Zhang Lian-qun, et al. Expression of
PLCE] in esophageal carcinogenesis [J]. Journal of Henan University
(Social Science), 2012, 31(3): 203-205

[15] Liping Qu, Yongcan Guo, Chunli Luo, et al. Interference suppressing
PLCE1 gene expression decrease invasive power of human bladder
cancer T24 cell line[J]. Cancer Genetics and Cytogenetics, 2010, 200
(2): 110-119

[16] Garg R, Caino MC, Kazanietz MG. Regulation of Trascriptional
Networks by PKC Isozymes: Identification of c-Rel as aKey
Transcription Factor for PKC-Regulated Genes [J]. PLoS One, 2013,
8(6): 67319

[17] kA%, 7 F 5, SA, F. LW E 44 MTDH F= MMP-9 £ A Is
TR SUBR ST [T, 9 S b 9 By 22 &, 2015, 22(10): 786-795
Zhang Wei, Fang Zi-qiao, Ji Hua-chun, et al. Expression and
significance of MTDH and MMP-9 proteins
-enocarcinomal[J]. Chin J Cancer Prev Treat, 2015, 22(10): 786-795

(%% 157 )

in colon ad



DREYESSHE  www.biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.1 JAN.2019 - 157 .

108-113

[8] Narayanan I, Mendhi M, Bansil P. Evaluation of Simulated Ventilation
Techniques With the Upright and Conventional Self-Inflating
Neonatal Resuscitators[J]. Respiratory care, 2017, 62(11): 1428-1436

[9] Thallinger M, Ersdal HL, Francis F, et al. Born not breathing: A
randomised trial comparing two self-inflating bag-masks during
newborn resuscitation in Tanzania[J]. Resuscitation, 2017, 116: 66-72

[10] Chinese newborn recovery project expert group. Guidelines for
neonatal resuscitation [J]. Chinese Journal of neonatal Pediatrics,
2011, 26(4): 224-228

[11] Izquierdo M, Iriondo M, Ruiz C, et al. Survey of neonatal
resuscitation practices showed post-training improvements but need
to reinforce preterm management, monitoring and adrenaline use[J].
Acta paediatrica, 2017, 106(6): 897-903

[12] Thio M, Dawson JA, Moss TJ, et al. Self-inflating bags versus
T-piece resuscitator to deliver sustained inflations in a preterm lamb
model [J]. Archives of disease in childhood. Fetal and neonatal
edition, 2014, 99(4): F274-277

[13] Krabbe VB, van Vonderen JJ, Roehr CC. Accuracy of a disposable
compared to a non-disposable infant T-piece resuscitator[J]. European
journal of pediatrics, 2014, 173(8): 1005-1009

[14] Follett G, Cheung PY, Pichler G, et al. Time needed to achieve
changes in oxygen concentration at the T-Piece resuscitator during
respiratory support in preterm infants in the delivery room [J].
Paediatrics & child health, 2015, 20(2): e10-12

[15] Dell'Orto V, Piastra M, Genovese O, et al. Feasibility of whole body
hypothermia for neonates without congenital heart defects surviving
in-hospital cardiac arrest unrelated to perinatal asphyxia [J].
Resuscitation, 2017, 119: e5-e7

[16] Lista G, La Verde PA. Sustained Inflation and Its Role in the Delivery
Room Management of Preterm Infants[J]. Neonatology, 2016, 109(4):
366-368

[17] Herrera CA. Perinatal Asphyxia from the Obstetric Standpoint:
Diagnosis and Interventions [J]. Clinics in perinatology, 2016, 43(3):
423-438

[18] Berger HR, Brekke E, WiderAe M. Neuroprotective Treatments after
Perinatal Hypoxic-Ischemic Brain Injury Evaluated with Magnetic
Resonance Spectroscopy [J]. Developmental neuroscience, 2017, 39
(1-4): 36-48

[19] Zhao Liang. The effect of T piece resuscitation in the resuscitation of
neonatal asphyxia in delivery room [J]. Chinese journal of modern

drug application, 2014, (18): 227-228

[20] Arnon S, Dolfin T, Reichman B, et al. Delivery room resuscitation
and adverse outcomes among very low birth weight preterm infants
[J]. Journal of perinatology: official journal of the California Perinatal
Association, 2017, 37(9): 1010-1016

[21] Jayaram A, Sima A, Barker G. T-piece resuscitator versus
self-inflating bag for preterm resuscitation: an institutional experience
[J]. Respiratory care, 2013, 58(7): 1233-1236

[22] Kapadia VS, Lal CV, Kakkilaya V, et al. Impact of the Neonatal
Resuscitation Program-Recommended Low Oxygen Strategy on
Outcomes of Infants Born Preterm[J]. The Journal of pediatrics, 2017,
191: 35-41

[23]Dang S, Kanukula R, Likhar N, et al. Comparison Of T-Piece
Resuscitator With Other Flow - Inflating Bags For Providing Positive
Pressure Ventilation During Neonatal Resuscitation: A Systematic
Review[J]. Value in health: the journal of the International Society for
Pharmacoeconomics and Outcomes Research, 2015, 18(7): A347

[24] Mathai SS, Adhikari KM. Comparison of training in neonatal
resuscitation using self inflating bag and T-piece resuscitator [J].
Medical journal, Armed Forces India, 2015, 71(1): 19-23

[25] Roegholt E, van Vonderen JJ, Walther FJ, et al. Do we deliver the
pressures we intend to when using a T-piece resuscitator? [J]. PloS
one, 2013, 8(5): €64706

[26] Maheshwari R, Tracy M, Hinder M. Neopuff T-piece resuscitator
mask ventilation: Does mask leak vary with different peak inspiratory
pressures in a manikin model? [J]. Journal of paediatrics and child
health, 2017, 53(8): 761-765

[27] Szyld EG, Aguilar AM, Musante GA, et al. Newborn ventilation:
comparison between a T-piece resuscitator and self-infating bags in a
neonatal preterm simulator [J]. Archivos argentinos de pediatriia,
2012, 110(2): 106-112

[28] Tracy M, Maheshwari R, Shah D. Can Ambu self-inflating bag and
Neopuff infant resuscitator provide adequate and safe manual
inflations for infants up to 10 kg weight? [J]. Archives of disease in
childhood. Fetal and neonatal edition, 2017, 102(4): F333-F338

[29] Hinder M, Jani P, Priyadarshi A, et al. Neopuff T-piece resuscitator:
does device design affect delivered ventilation? [J]. Archives of
disease in childhood. Fetal and neonatal edition, 2017, 102 (3): F220-
F224

[30] Thakur A, Saluja S, Modi M, et al. T-piece or self inflating bag for
positive pressure ventilation during delivery room resuscitation: an

RCT[J]. Resuscitation, 2015, 90: 21-24

(EEE115TT)

[18] % %, AT15:%, th#716, S MIDH AMEE P RLAALS
E-cadherin MVD # % & [J].M 7% 5 % & ,2015, 21(6): 475-481
Huang Yan, Ke Ru-bin, Xv Xin-wei, et al. Expression of MTDH in
Pancreatic Carcinoma and Its Correlations with E-cadherin and
Microvascular Density[J]. Journal of Chinese Oncology, 2015, 21(6):
475-481

[19] Bk, wedf , Re =, . S EHB R %K G Bl A AL BES
B -2.9 ferie B 2 b 0 R R 55 TG 09 % A& ] 06 R F- B ik
kK HIMA R E, 2013, 27(4): 181-187
Tang Xia-bing, Shen Xiao-hui, Qian Xiao-yun, et al. Expressions of

HMGBI1, MMP-9 and prog nostic alue in human laryngeal carcinoma
[J]. J Clin Otorhinolaryngol Head Neck Surg, 2013, 27(4): 181-187
[20] Mm@, B4k &, 5. 0 pesk % F RECK foe MMP-9 & & 69 & ik
Bl R L[I].F M E S IR S 4R, 2014, 37(1): 1000-2669
Chen Li, Xia Li, Zhou Tie-jun, et al. The expression of RECK and
MMP-9 protein in oral squamous cell carcinoma and its clinical
significance [J]. Journal of LuZhou Medical College, 2014, 37 (1):
1000-2669
[21] Cui XB, Li S, Li TT, et al. Targeting oncogenic PLCE1 by miR-145
impairs tumor proliferation and metastssis of esophageal squamous

cell carcinomal[J]. Oncatarget, 2015, 7(2): 177-1795



