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HIF-1 o SRR CHED (A IR 1 (LAMPL) . ZORANIERE G 1 (OPAL) Rk fARIMIE % f i
20 (‘TOMM20) ) FAHDCHE KR A K e 2R, Ak HEH 2016—2018 4EFERF LT A REBEHZ N BE 42
FARIBITHY 84 BRI B EVE IR e XTS5, MRIEZEME: T8 (Knosp 432 1 ~ 14 ) 38 14], A ( Knosp 43¢ Il ~ V4 )
46 1l; BEVT 27~69 D, Kk 224 (26.2%) o 20 R s A EEEE U N (RT-PCR ) A5 £ 2 (1) HIF-
la & LAMP1, OPAl, TOMM20 mRNA A%} % ik 8. HIF-1a mRNA X} 3 ik & 5 LAMP1. OPA1 J TOMM20
mRNA FHXF 2R3 B (AR OCHE 73BT 2R H] Pearson A1C50 4T, SR Z R 3 Logistic [0 43 A7 #4815 3 14 it Jed £ 3 g (= 22 11
BRWEWEZE, R Pearson W4 R o, TN B HIF-1 o mRNA AHXTRiAH 5 LAMPL, OPAL &
TOMM?20 () mRNA AEXf A R IEARKE (r {55054 0.814, 0.600, 0.771, P{E¥J< 0.001) . 5IC{=728MEmiAk
A, R R B RATR R, Ki-67 STHAER . WM EZIEE LR, BER . HIF-1 o mRNA A
MR (P < 0.05) . SAEZWIERAREEEML, 2R 0IEAEEEE Ki-67 Miaisth. ZREMNEE &
L. WA R AR . TOMM20 mRNA FHXTFRIZEE R (P < 0.05) o ZHAEK Logistic [MIH/ &5 R WoR, Ik
U (OR=1.179, 95%CI (1.070, 1.300) ) . #E45EZ K (OR=23.772, 95%CI (5.477, 103.175) ] . HIF-1a mRNA
FHXT R IR [OR=1.018, 95%CI (1.003, 1.033) ) JEeiAf & IR 22 M 2 mE ZE (P < 0.05) ; TOMM20
mRNA AT 25 (OR=1.083, 95%CI (1.034, 1.133) ) JEMMRsm & M & & plsr 2N ZE (P < 0.05) .
i FRARE B HIF-1 « mRNA X555 LAMPL, OPA1 & TOMM20 ) mRNA AIxf #iA B H R IEMSE, H
HIF-1 0 mRNA X 25k i SRR R IR BB I (2 28 1 Ak 7 52 R 2, TOMM20 mRNA AHXS &k i 22 R R Je 28 i
Je 52 R ST S R 2
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[ Abstract ]

dysfunction can lead to abnormal enzymes function with consequent stabilization of hypoxiainducible factor-1 o (HIF-1 o) which

Background Functional mitochondria are essential for the development of tumor cells, and mitochondrial

causes a shift in energy metabolism from oxidative to glycolytic. The altered energy metabolism not only provides cancer cell
with ATP for cellular energy, but also generates essential metabolic intermediates to support cell proliferation, invasiveness, and
chemoresistance. Objective To discuss the relationships of HIF-1 o and lysosomal associated membrane protein 1 (LAMPI) ,

optic atrophy 1 (OPA1) , translocase of outer mitochondrial membrane 20 (TOMM20) and influencing factors of tumor invasion
and recurrence in patients with pituitary adenoma. Methods A total of 84 patients with pituitary adenoma were enrolled by
transsphenoidectomy in Tangshan People” s Hospital from 2016 to 2018, including 38 cases with tumor invasive (Knosp grade
I - 1T ) and 46 cases without tumor invasive (Knosp grade Il - IV ) . Followed up for 27-69 months, 22 cases (26.2%) were
recurrence. Reverse transcription polymerase chain reaction (RT-PCR) was measured to detect mRNA relative expression quantity
of HIF-1 o, LAMP1, OPA1 and TOMM?20 of patients with pituitary adenoma. Pearson correlation analysis was used to analyse
the correlation among these indexes. Multivariate Logistic regression analysis was used to explore the influencing factors of tumor
invasion and recurrence in patients with pituitary adenoma. Results Pearson correlation analysis showed that the mRNA relative
expression quantity of HIF-1 a was positively correlated with mRNA relative expression quantity of LAMP1, OPA1, TOMM20
of patients with pituitary adenoma (r value was 0.814, 0.600, 0.771, respectively, all P value < 0.001) . Compared to pituitary
adenoma patients without tumor invasive, patients with tumor invasive had larger tumor size, and higher Ki—67 proliferation
index, incidence of cavernous sinus compression, recurrence rate, mRNA relative expression quantity of HIF-1 o (P < 0.05) .
Compared to pituitary adenoma patients without tumor recurrence, tumor recurrent patients had higher Ki—67 proliferation index,
incidence of tumor invasive and cavernous sinus compression, mRNA relative expression quantity of TOMM20 (P < 0.05) .
Multivariate Logistic regression analysis results showed that tumor size [OR=1.179, 95%CI (1.070, 1.300) |, cavernous sinus
compression|OR=23.772, 95%CI (5.477, 103.175) | , mRNA relative expression quantity of HIF-1 o [OR=1.018, 95%CI (1.003,
1.033) | were independent influencing factors of tumor invasive in patients with pituitary adenoma (P < 0.05) ; mRNA relative
expression quantity of TOMM20 [OR=1.083, 95%CI (1.034, 1.133) | was an independent influencing factor of tumor recurrence in
patients with pituitary adenoma (P < 0.05) .Conclusion mRNA relative expression quantity of HIF-1 « is positively correlated
with mRNA relative expression quantity of LAMP1, OPA1 and TOMM?20 of patients with pituitary adenoma, and mRNA relative
expression quantity of HIF-1 o is an independent influencing factor of tumor invasive in patients with pituitary adenoma, and mRNA

relative expression quantity of TOMM20 is an independent influencing factor of tumor recurrence in patients with pituitary adenoma.

.59.
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AN RE A G D BR 2R PR SRR () BRAE, S AL
P DNA 7% | S PR i B s B0 9 0 DX/ g 4
HIN TSRk T e A ¢ L LR —Fh
ZIURedMier, SEZMESEBA X, AAhRER .
SAARII . AT NN, AR R £
LA ) B B0 T 300 Aok 25 B AR S 200 A 2 S Ay B
T/ ARSEBUMER SRR 2 A RIS
K415 S F (hypoxia—inducible factor, HIF ) -1 a Hl
TP53 75 PN (8 B0 DR 7 40090 56 DR T e 3o 8 7 ok A4 I
K FVAT LA £ T P32k O LR L —
LT 28 1 Jo 2H 2 T AR 1) 5 I 2R I 4 SRR T
LRRTIRERNS . AR, A0 2R 22 2505
Ak 8 IR ( mitogen activated protein kinase, MAPK )
15 516 S 50 5 3 (R8T 10 2 2k R TR IR G
AT 5T 388 3 9O i S e RS W EE U (reverse
transcription polymerase chain reaction, RT-PCR ) Kl +f
AR BB ) HIF-1 o . PR BEAAHCNRAE 1 (lysosomal
associated membrane protein 1, LAMPI NS X RN
G 1 (optic atrophy 1, OPA1 ) MZRAIARSNER: ]

i 20 ( translocase of outer mitochondrial membrane 20,

Pituitary adenoma; Hypoxia inducible factor— 1 o ; Mitochondria; Recurrence; Invasion

TOMM20 ) Y mRNA Xk, IR . dokiik
Ui SRR R BRI KR, DN T &I TR
PRI AR (R i L S AR S 5 KA
1 MgE5FH%
1.1 BFSERT 4 $EHL2016—2018 4F 76 JH 1l i A R EE
B 232 N B 2 W T AR 7 1Y 84 (93 1A e £ 5 1 N
SEX G, Hop 55 31 fl, e 53 495 AR 20~73 %, F
) (459+1.4) %5 g & £ 0.05~45.50 em®, T3
(1130 +1.47 ) em’; Ki—67 34 5 48 ¥4 1%~20%, ¥
(4.5+0.4)%; ToI2221 (Knosp 404 T ~ 4% )38 #l,
12281 (Knosp 2320 11 ~ V4R ) 46 f4l; g s "' .
2 [E mE A A F 1 (steroidogenic factor 1, SF-1) 42
5], POU 45M3E 1 257K 1 (POU class 1 homeobox
1, POUIF1) 37 4], T & FR I 5%+ 19 (T-box
pituitary restricted transcription factor 19, TBX19) 5 fil;
s TR AR A A R T 4 55 52 37 9] (44.05% )
Biih 27~69 I~ H, &K 226 (262%) . R AE
i AR BEAe B Zs Dy 2 W A (it RMYY-
LLKS-2020-004 ) , i B3 ol e RS AR5 Al
TIPSR .
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1.2 HIF-1a . LAMP1, OPAI, TOMM20 %] mRNA #H
XPRIB AT 5% FREMERA 10 mg, SRHLE RNA
PRGN & (RMRARHE (e ARAFE,
$95 . DP419 ) 4REUE RNA, Al EE A7 & (5H
Thermo 2 ®) 2B, $85: #1622) &% cDNA, )5 R
JH TaqMan™ JE R 635 K WARFH & ( 5EE Thermo 244
77, 4895 4369016 ) 1T RT-PCR, IR KM
95 CZAME10s, 60 CiE K 1 min, 72 CHEff 10 s, 3t
40 MEH . LA GAPDHAE N Z, R 2722 kit
HIF-1a . LAMP1, OPA1, TOMM20 /) mRNA A %} 2
ki, BIIFAINE L

1.3 GeitseriE R SPSS 19.0 Gt A8 b gei T 58
hEE, R (xxs) For, 4108 HoE R FH
SEREAR ¢ R 5G; THECTOR IR B S, 4L Ia] HE SR
x> K%, HIF-1 o mRNA A% A4S LAMPL, OPAI
S TOMM20 [ mRNA AH X 2 35 & (19 40 5 M 43 B % H
Pearson #5531 RAIZH K Logistic [/ #1455 1
T B gRe BB 3 R R B N R R I 2. LL P < 0.05
REERAF G FRE L

2 #R

2.1 HIF-1a . LAMP1. OPA1. TOMM20 /) mRNA #H
X ik i M AH VST RT-PCR 45 5 B, AR
Joi A HIF-1 o mRNA A XF 38 35 & 4 0.008~0.210,
SE #4(0.087 +£0.005) 5 OPA1l mRNA #f Xf % ik & &
0.006~0.063, ¥ ¥ (0.031+0.002) ; LAMPI mRNA
AH XT3k 5 R 0.019~0.345, ) (0.156 +0.009 ) ;
TOMM20 mRNA #f *f & ik & H 0.037~0.504, ~F ¥
(0.226 £0.011) . Pearson A 3¢ 43 #7 45 S . 7x, HIF-
1 o« mRNA FX}#ikHE 5 LAMP1. OPA1 & TOMM20 /)
mRNA AR ek S 5 EARDE (r B 53518 0.814 0.600
0.771, P i< 0.001) .

22 REMSTREEEARMEEE IR 5
ToiRZEE RN B E AL, (228 R R B i
JEARRER, Ki-67 YarHfasl . a2 sk % . B
) HIF-1 o mRNA XTSRS RS, ZR A% E
(P <0.05); 127505 TR 78 MR N B E i) |

x1 51955
Table 1 Primer sequence
H#A RS (50 -3 ) RERH (57 3 ) FEKE (bp)
HIF-la  CCCAATGGATGATGACTTC — TGGGTAGGAGATGGAGATG 19
LAMPI  TCTCAACATCAACCCCAAC  TCTCTGGCGTCAGGAAGAA 19
OPAl  GGCCAGCAAGATTAGCTACG  CACAATGTCAGGCACAATCC 2
TOMM20  CACCACCAGTGTTCCAGATG  CCCAGAGCTGCTCAACTACC 2
GAPDH  GGAGAAAGTGGGGAAAAGC  GAACAGGGAGGAGCAGAGA 19

W HIF= {REA S T, LAMPl= % EFIAAE SIS 1, OPAL
= SRR RS T 1, TOMM20= 2k {4 SN B3 il 20
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AR . R YR K LAMP1, OPA1, TOMM20 mRNA #f
MR L, 2R IGIFEE X (P>0.05), WE2,
2.3 K kGRS KRR B E I R TR i
B N A B RN SE oy N A O EN S
Ki-67 3554k . RZBMMIEH Sk, B2 R EAE
. TOMM20 mRNA MHXFRIBER S, ZF A5
X (P <005); BESKRE KRG EE MR
AERE . IR AARER . B JR &% HIF-1 o . LAMP1, OPAI
mRNA MIXF ik i A, 2R 542 (P >0.05),
W2 3,
24 ZHNE Loistic MIIH4F BFE2, £B3IFTAHERKIT
LR RHEAME N H AR, WRRZEEN . 2 RIEY
SIVE RS e, IR WK 4, 4T 2R Logistic
WUEHr, 255 ER, MR, a2 k. HIF-
1o mRNA A XT3 a2 T (R B 98 A8 3 Aol e 42 2% 1Y) il
SRR (P < 0.05) , W3 5; TOMM20 mRNA #H
Xof e A A T A IR AR R B R ST s R (P
<0.05), WEe.
3 i

ARSI SRR A B AR AR A O AN B e
A A A ZE LT S B A W PR T N s R
BUR SR M R R R DIMIOE, BUR / AURNLE ST
AT R e R R B SRR

HIF-1 2 HIF-1 o FTHIF-1 B 200 S U6 — 3 44
R AR T A2 R - BEAMARGRWR, (Zisik
TEGRAAFF T Al S22 0 . HIF-1 o AT e pLA Bt

R 2 RIS U TR R IR ORL LA
Table 2 Comparison of clinical data between invasive patients and non—

Invasive patients with pituitary adenoma

JiH R (n=46) LRZEM(n=38) Y2 () P
3 (B 14) 14/32 1721 1828 0.176
W (xes, %) 46619 45121 0543 0589
FRR (5 £5, em®) 1653233 496+0.86 4310 <0001
Ki-67 SFEHEHL (7 £, %) 5.28+0.56 3.58+0.32 252 0014
IR (n (%) ) 1740 0419
SF-1 2 (636) 16 (45.2)
POUIF-1 18(213) 20 (51.6)
TBX-19 2(9.1) 2(32)
HEZE (n (%) ) 32 (69.6) 5(132) 26865 < 0.001
Fk(n(%)) 19 (413) 3(79) 12016 0001
HIF-1a mRNA HIAERIAE (F+5)  0.099£0007  0.074£0.007 2419 0018

LAMP1 mRNA FIN AR (F+s) 014120010
OPAL mRNA AN REE (7 +5) 00280002 0.0330.002 1.528° 0.130
TOMM20 mRNA HIX 58 (¥ £5) 021920017 0.231£0.014 0.530° 0.597

0.168 +0.013 1.510° 0.135

W KR t{H; SF-1= RFEEA RN T 1, POUIF-1=POU 4514
W1 2T 1, TBX-19=T &R G R T 19
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R3 BRSREINTERNE B Ih R BER LR
Table 3  Comparison of clinical data between recurrence patients and non—

recurrence patients with pituitary adenoma

F 6 RN BE I E A N E R Z R Logistic [BIHSMT
Table 6 Multivariate Logistic regression analysis of influencing factors of

tumor recurrence in patients with pituitary adenoma

i B SE Waldx’ffi P ORff 959CI

il % (i=2) AER (n=62) x> (0§ Pl
3 (5 14) 8/14 23739 0.004 0.951
R (s, %) 43831 46716 0.887" 0378
PR (x 25, om®) 1592£4.17  9.66+1.30 1.901° 0.061
Ki-67 AL (7 £5, %) 7.19+047 3.56+0.29 2520 0.014
2N (n (%) ) 12016 0.001
Xk 3(136) 35 (56.5)
fi 19 (864) 27 (435)
R (n (%) ) 4408 0.110
SF-1 14 (63.6) 28 (452)
POUIF-1 6(213) 32(516)
TBX-19 2(9.1) 2(32)
TREZHE (n (%) ) 15 (682) 22(355) 7.044 0.008

HIF-1 o mRNA WA (F£5) 01010011
LAMPI mRNA XI5k EE (T£5)  0.170£0.018
OPA1 mRNA MR (T£s5)  0.034£0.003
TOMM20 mRNA fMZF 5k (7 £5) 02780022

e R fH

0.083 £ 0.006 1479 0.143
0.151+0.010 0.898" 0372
0.029 +0.001 1.182° 0.241
0.209 +0.012 2714 0.008

R4 MR R (R A2 R R R Y Z IR Logistic 114
SrHPE R
Table 4 Variable assignment of multivariate Logistic regression analysis of

influencing factors of tumor invasion or recurrence in patients with pituitary

adenoma
A T
Jiirga PR S
Ki-67 $&58+6 44 SEHE
iR 222 vk J=0, H =1
AR =0, &=1
RGN KEE =0, Bk =1
HIF-1a mRNA FIX &k S
TOMM20 mRNA H%} Feih S

RS EARIEEE MR REEANRINZINE Logistic AT
Table 5 Multivariate Logistic regression analysis of influencing factors of

tumor invasion in patients with pituitary adenoma
G B SE Waldx’ffi P ORfE 95%CI
ik 0.065 0050 10962 0001  LI179 (1070, 1300)
Ki-67 53640 0259 0029 1557 0212 1296 (1006, 1.669)
WAEZE 3069 0749 17899 <0001 23772 (5477, 103.175)

2k 3433 1918 3205 0073 30966 (0722, 1327.813)
HIF-1 o mRNA 4]
Sk 0017 0007 5382 0020 1018 (1.003, 1.033)

GURLIE , BRI, BRI A RS 2 B AR T
B E RS R R Y HIF-1a kR A BT
A PO TR S AN | g AL

Ki-67 HFEdEA - -0.009  0.098 0009 0458 0991 (0817, 1.201)

H*%%%{g%\j%%%%@ 1892 10360 3333 0.068  6.631

T 0415 0.791 3275 0070 1514

TOMM20 mRNA
W 0.082  0.023 12.678 0001 1083

(0.870, 50.542)
(0321, 7.128)

(1.034, 1.133)

BE. 1278, FER . MR T AR . Bl s ki
RARHAST . T . HIF-1 o BE3E R AEHE N Bz 40
MRA LI LIRS, B Rz RISk, R ok A i g
IR, RASBUMRRENRT R AP Ss R R,
HIF-1 o mRNA FXJ 2Rk i 2 AR e i 8 I 1R 281
ST R Z

SRR ) RE BRI 2 2 Floges K A ARk, ThigR
PE 2R PR T DL S 35 PR Sk AR, DT e 2 4 A 1Y
JEARMINEE Y . LAMP B THESLE QA F 5, £
B TS EAR b, REALS P HEE A A
[, PISCOMANBEAgFEmE . FIE . BRI s g
F U OPAT AT JR4A BhRe LA A AR AN R &, I R 52
Ky EAESZ/N T OPAT kI 30 T LA g A 4 ')
TOMM20 9% U S AN RLAR IR A4 5 O g 1) — A>T
BOHE, ST USRI AR R A0 i ST A5 3
g 1T ORI R v A AT 440 M
() TOMM20 Fe3h /K F45 ™, TOMM20 7K B A I
PRATAS 22 b i i 2 WS B A= br s =z — 7 0
WFFE I, TOMM20 3F F 3K RBAS A2 i 25 EL I Ji A L4 5
B FIZZE, 1M siRNA 4549 TOMM20 =3k a] 417 i1 41
A6 . TR AR TOMM20 33k B HE 2k
RINGE, EHF ATP P=A MR B 4 +F, XA B T3
JEAMTE S, AIEVET S WAL R A AR T AE ]
FTPEpE . TOMM20 J2&i75- 5 | 5 ) S0 AL A 2 4
FRpbRE . AP R, TOMM20 mRNA A
Xof &R i S T A IR B e 52 & A ST M R 2R

HIF-1« . 2R iRDh R RS 2 2300 A 5 4
PR, ALFE BRI SR A RE AT . 3% A A R A
BT TC ARERAE ) 1 L DRI HIF-1 o SERRA T RE
BEf 2 [ A REAF AR R . ARBFARAS R Bon, AR
£ HIF-1 o« mRNA %) & 15 & 5 LAMP1, OPA1 K&
TOMM20 /] mRNA AFH X F 3k 53 R IEA G, i 54&
JR £ LR B RIS v S B R AR T e R, T R
N AR E g A T 1 — A R L R (R, T
FEARBUG

28 AR, HIF-1 o« mRNA FXF A H 5 LAMPI
OPA1, TOMM20 /) mRNA AHXF &k 52 A, H
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HIF-1 o mRNA FHXFRIA e (R e 8 R 22 110
7R R 2, TOMM20 mRNA AHXT %35 SRR e
B R R B R R R . 2R TR AR, AT
FARBATERAEER | B AR = e
PRI AR 32 A8 2 A5 T A S A R B 3R 7 I i AT 5
BB Z MG RIFIEUESE

HHTTak: &, JARF. EHBTLFOHE
5igit; RTRHAFREDKE. R 54 FFA.
FHREIZRTERSIE BB, KRBS. BT ; £
R FOREER AT, FALFERGT. B
BRI,

AXRA B R,
S ik
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