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[Abstract] Objective To study the expression of pyruvate kinase M2 (PKM2) in intestinal mucosa of
ulcerative colitis (UC) and its clinical significance. Methods From January 2017 to June 2020,a total of 60 pa-
tients with active UC were selected as the active UC group,40 patients with remission UC were selected as the
remission UC group,and 60 patients with intestinal polyps were selected as the control group. The expression
levels of PKM2 gene and protein were detected by real-time fluorescence quantitative PCR (RT-qPCR) immu-
nohistochemistry and Western blot. The condition of UC was evaluated according to Mayo clinical score, Mayo
endoscopic score and Geboes index. The neutrophil/lymphocyte ratio (NLR), monocyte/lymphocyte ratio
(MLR) ,platelet/lymphocyte ratio (PLR), C-reactive protein (CRP), erythrocyte sedimentation rate (ESR)
and tumor necrosis factor (TNF-a) ,interleukin-6 (IL-6),Z0-1, Occludin, Claudin-1 were detected. Results
The positive expression rate, mRNA expression and protein expression of PKM?2 in intestinal mucosa of the
active UC group were lower than those in the remission UC group and the control group (P <C0. 05); Mayo
clinical score,Mayo endoscopic score,Geboes index, NLR, MLR,PLR,CRP,ESR, TNF-a and IL-6 of patients
with PKM2 positive expression were lower than those of patients with PKM2 negative expression in the active
UC group;the expression levels of ZO-1, Occludin and Claudin-1 of patients with PKM2 positive expression
were higher than those of patients with PKM2 negative expression in the active UC group (P <C0. 05). Conclu-
sion The decrease of PKM2 expression in intestinal mucosa relates to the pathogenesis and aggravation of
UC, the activation of inflammatory response and the damage of mucosal barrier.
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1.1 —&#FH

YEFE 2017 4FE 1 A &2 2020 4F 6 AFEABE 12 W h
UC W& .60 BIE shil UC B 15 MG shil] UC 41,
40 B2 Mg UC A AR N M IH UC A, AR
(D AF A CRAETE R 12 W 53697 28R E L (2018 4F
< JLEOY Y HRIESI UC L2 i1 UC 112 W7 b o 5
() I R GERE 7 b AR AR 58 48 5 (3) BUAS A8 3 I ()
B HEBRARME: (D & IFHAL A SRzt g (2 &
FE A b g 2 M R OBE PR () PR L L
Il T REAS 4= . 53 BRI A AE AR BE 12 6k i 2 R i 60 461
BEENXT R, sHBE - BER LK. 2ZR LR
HFEE L (P>0.05, FE 1,

®1 SEME—BARELE

25 5) n PR /4 n) W (s, %) BMI(z +s,kg/m") M0 [ (%) ]
W UC 4 60 36/24 42.93+11.32 22.92+6. 24 16(26.67)
R UC 4 40 20/20 40.85+10. 77 22.384+5.62 12(30.00)
Xt R 20 60 34/26 40.12+12. 45 23.01+7.23 18(30. 00)

1.2 fapagisien PKM2 69 & ik

W3 7 R R SR AS i i, VR D) e R
FH SABC-AP %% 41 2140 5 500 & (L AR WL A P B
A FD XY R PKM2 #4740, 43 BE 8 B 5 52 1l 5
VB, 76 S0 T 2R e (o 5% B R BH P G €0 40 it Eb 451
Ye@BR I R R 0 A REE R 1 4 AR
2 7 AFM A 3 41 FHPE YL e g i e il ooy R . <
5% N0 4P 6% ~25% K 1 50.26% ~50% K 2 43,
51%~T75% M 34376 % ~100% K 4 4%, 2 TEFE4r4H
P, 0~1 2 AP =2 53 R FHE.
1.3 % EF % %k &2 % PCR(gRT-PCR) # @l PKM?2
mRNA # £ &

B3 20 i b W A 8L bR AR 3 £, >R B TRIzol 3 5
B AL AR 7D 2 E A 209 19 &L RNA LK B RNA
KU cDNALKT cDNA #E47 qRT-PCR 4738 , ## 1]
Ui 558 i34 . PCR #9 20 uLL WK Z 9 ¢DNA 1
pL R VR AW 10 pL, B TFUESI4 0.6 pL. LB+
K 7.8 pL; PCR R ARF H:95 °CHAEYE 3 min; 95
°C 15 s A5 PEBR KO FE (PKM2 58. 0 °C ,B-actin 60.
0 °C)25 5,72 °C 30 5,30 M. 5E M PCR X W 5
5 B8 2R h 26 K A6 2R B (Co) , LA Bactin N NS, 1%
FRZA R 272 715 PKM2 mRNA F£ikKF,
1.4 Western blot #& m PKM2. M 4{ £ # & &-1
(ZO-1) . &% & (Occludin) . % 3 % 9-1 (Claudin-
IDELE &

B3 21 I B R SR AR 3 o, A 2 B R
AIHLAIMT 4 °C .12 000X g B0 20 min. 435 F
THWOT R BCA 5K I 28 11 ¥k BE L AR 40 A6 DU 285 2R %

TH 30 pg MHM EIEWARA T Western blot 52
5. fE T ke R B R EN-IR N & Ik g BE i (SDS-
PAGE) P RLUK 7 B 8, AL 1% AR 47 4 5} (NO)
5 %6 B B 4 3 P NC B 1~2 h, J§ HMGA2 —41t
(1:1 000 #iBE) B-actin —HL (1 = 5 000 FBE)4 CHF
B H L E ALY B CHPR) Frid 19 4L
(15000 % B 1 h, 5 i 76 B8 LR &R 52 N L& 1%
#) PKM2.,ZO-1. Occludin, Claudin-1 }% B-actin Y &
F 45507 » 7E Image] 30 55 25010 K BE(H . AR 48 2
S K B AH 35 PKM2, ZO-1, Occludin, Claudin-1
1R BAKF-,
1.5 &30 UC sath ey it s

Z WCHE M I 9 12 W 536 97 B9 2R L (2018
AE e Lm0 R Mayo IIfi R BF 43 . Mayo P 5 bF
53 Geboes TR ECFAL 1% 30 ] UC & W1 .
1.6 553 % 384769 4

F S B A 30 Bk 58 B AT S5 36 2 48 A 10 o - b
7 20 L/ 9 B 4 it HY {E (neutrophils-lymphocytes rati-
0. NLR) | 5.4 4l ffd /9 I 40 B HE {H (monocyte-lym-
phocytes ratio, MLR) . Ifil /N /3K B 240 B 1 {E (plate-
let-to-lymphocyte ratio, PLR) . C & i & FH (C-reac-
tive protein, CRP) | I 4fl }fd /T B 2% (erythrocyte sedi-
mentation rate, ESR),
1.7 ELISA #n £ J %0 fo | -F K -F

UG S UC 488 35 38 1 09 B B4 ZUhR A%,
AN P RR WG 219 R A ELISA 5 & (- VG R
8 Al R A7 2% T ik R R A8 ] F--a (tumor necrosis
factor-a, TNF-a) ., [ 40 i / & -6 (interleukin-6, IL-6)
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RGP AU 7k 98 6 E B PCR 75 West-
ern blot KM PKM2 R BE M. L5120,
S0t MR HoR L R UC 4 B PKM2 fil BH 3¢
KR mRNA RRKF R A RIBKTEERF TG
BX(P>0.05); 5XF A W UC 4L, W% 8h
1 UC 415 261 PKM2 (1) BHPE 238 % mRNA %Kik
K EARBKFHHBEK. ZFA5%E X
(P<<0.05), WK 1.2,% 2,

1 S HANF NG FE PKM2 B5R3E (X 400)

Pkmz“.-“h’

Bactin WD WHED WD G G W
CximE EmEuCE  sEafucA
2 Western blot ;& # il i Fh iE PKM2 B3R IEKFE

xR2 BEhE UCH . ZMB UCHESXBABFE
PKM2 3i& B bb 8

a1l ., PR 1 5k 3k % mRNAj%ii EE?@¢7K¥
[n(%)] K- (T +5) (x+s)

X R 21 60 42(70.00) 1.0040. 32 1.1740. 32

M UC4L 40  25(62.50)  0.94740.25 1.09+0. 29

WEI UCH 60 18(30.00) 0.4740.09™  0.4140.09™

“.P<C0. 05, 54 B2 L& ;" P<<0. 05, 5 /@il UC 4 IL#K .,

2.2 FHHUCLHAES P PKM2 Mtk kx5 Wk

& gAY AR

51 UC 4 PKM2 FHPE ik B L #,
PKM2 A5 B # 19 Mayo Iifi IR ¥ 43 . Mayo N 5%

PE4) . Geboes 8 50 W W hn, Z R A S il %= L
(P<C0.05), L% 3,
%3  FEZHHUCHASPKM2 AR ESHEEREERE

RIEREE B (v £5)
PRM?2 % ik , Mayo I PR Mayo W Gebf)es
5y (41 5y (41 Eig
FF P 18 6.41+0. 84 2.1540. 34 2.76+0.39
[$RE3 42 9.224+1.32  3.09+0.52  3.71+0.54
t 8.316 7.034 6.735
P <20. 001 <20.001 <<0.001

2.3 FHHUCAEE P PKM2 Ak S5 AL
KEH LB TR FRFRFSHO LR

5% shil UC 4 b PKM2 BH 1 36 35 3 L #%,
PKM2 BAE 35 4 9 ESR,CRP.NLR,MLR,PLR
KP4 0 B 30 25 F A SR L (P <0, 05) . i
x4,

F 4 EENHE UC A PKM2 BHERIZERAERIEEELTWERIRMLLE (2 +5)
PKM2 % ik n ESR(mm/h) CRP(mg/L) NLR MLR PLR
BH 1 18 18.93+4. 23 7.61+1. 24 2.417+0.48 0.34+0.07 130. 46+22. 34
[ 42 23.7446.52 12.44+2.45 3.0940. 52 0.4140.08 151.33+25. 94
t 2. 874 7.914 4.746 3.218 2.971
P 0. 006 <0. 001 <0. 001 0. 002 0. 004
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B A BT AR & 6 k2R
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din-1 FE HRIEKFEYH B FRIK. ZREFRITH#E
X(P<C0.05), LK 4.5% 5,
201 — -- TS w— —

Occludin' i D G —— ——
Claudin-1 " Gy EEE) ——— wmee meaw

Bractin WS s e w— = =
L J L J
PKM2FR M FRIK PKM2RA M RIE

& 3 Western blot # Ml B & ZO-1.Occludin,
Claudin-1 BJ R i%

E) EahH UC A PKM2 FRMERIESAMERERE
PREREREYRIEZMELE (2 L)

PKM2 % ik n 70-1 Occludin Claudin-1
FH P 18 1.09+0. 24 1.38+0.41 1.17+0. 34
[Pk 42 0.7140.16 0.66+0.18 0.76+0. 20
t 7.212 9.513 5. 837
P <<0.001 <0.001 <<0. 001

2.5 #FFHI UCH P PKM2 ra kx5 M ik s
W AR K R 8 e B T 69 s gk
E3EE ] UC 4 PKM2 FH M 2255 B % L5,
PKM2 [ %5 B E BN TNF-o 1L-6 /K718
W, Z 5 A G E X (P<<0.05), L& 6,
%6 EHEUCAR PKM2 AR RAEHEMRESE
5 T PR 6 A B B F O B B (7 £ s)

PKM2 % ik n TNF-a(ng/mg) IL-6(pg/mg)
FH P 18 1.944+0. 42 41.9348.95
3Pk 42 2.5240.51 60.41+12.18
¢ 4,242 5.790

P <<0. 001 <0. 001

3 i+ e

PKM2 & PK 05 1Y B bt 2 — , BE 8 76 b 1% A ok
i B A VE L A RE e L R 8 3k R 45 v e 3 # SR
WA TR . BRTE e s SE e AT
B MR A B R Y S i B P PKM2 25 £ Fif
o B DR R 3K ) IR L SRR i 98 s kY R R AR 9 PKMI2
5 TARBEAE BT T A Y AN, AR T UC
KA AL GBI 5T AN Wi R A 22 BT 5 90 S i 38 L Bz
A0f I B TS UC B KR % A e, 1 T
PKM2 5 UC MR 3h ¥ 52 95 45 R W7, 76 55 50 it
MR AN 5 S 1 UC /U, m B PKM2 {1 fiz 2 15 s 38 ek
AR hNE R PKM2 33k AR sl B2k il BE S 5 UC
() B o

AR LL UC B3 x4, B 5kid g /i PKM2
Fak iy RIE 5 PKM2 178 UC ZRHER. &%
PEH B2 G E B PCR & Western blot 3 5 i
Rl PKM2 ()35, 3 Bl 7 ik g6 0 25 SR — 2, Bl
iR UC K45 BN B F L. IGoh il UC & W
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Bl PKM2 (15K P00 BB A%, SUN 25 1y 3h 9
SEEGIESE PKM2 78 UC & ad 72 R A2 57 48 H L dE
W UC 748 . Mayo Ii (RIF4> \Mayo BT 53 . Ge-
boes F& $& H H il IR L ¥EA5 3% 2h B UC S i 19 % A
FBHOM AR T PKM2 3k 5 UC ik /Y 5%
2850 B8 PKM2 B & 3K & B9 Mayo IIfi IR PF
43 Mayo WHL 4 .Geboes TR 50 & . # 1] PKM2 %
IKER 5TE I UCHRIE M E A X, 5 PKM2 #£ UC
/NER R A S Y B B R AR P VR A e — 2

UC J&— IR 5 M 5 0E A 3 09 2 68 PE W 96 5 Ifs
PR b 22 10 S0 5 6 B RE 98 DE A R M R R E L 5 UC
515 & RS AE A E . CRP A1 ESR Z1FM 25 A & 4
Y PP IR TE ST 38 FR , NLR.MLR, PLR & #rif & &
SR B S RE FE bR . TR R A B R B A A A R T
N7 Y 5 R BB B BRI 2 B AR RE A T, UC A I
2 Fofv 200 it 0 0 10 24 A 2T o L A A R
N AR R R 5 2% L 22 00T 5 0N R A 4 RE T O
Fhbk B 4 B R sz B L R NLR AT MILR B 7
BT UC %95 1k A8 v 48 Pk ST i 2ok B s
A 5E 8 5 bR S8 = A bR 0 o AT iE — 2P R IR
PKM2 7E 3% sl UC i1 & & A8 1k v (9 4E I  PKM2
A 1263k B ) ESR.CRP.NLR.MLR.PLR /K%
i R S B ) UC &t B PKM2 Rk sk 5 %
PR B 3 BE TR A O, X 5 PKM2 SRk kR 5 7 3
W1 UC a1 s A7 G 1 25 38— 30, 3 — 2B 3R 17 B I
N PKM2 ki 5% s i UC /B IINEA C.

SUN Z5 R i 25 78 UC /0 B e 2 2 14 g
BRI UESE T PKM2 2 5 i 6 5 9 R 1 2 g 1) 7
. TEEER PKM2 Jm, UC /) B &5 BE 79 40 i 14 1
TNF-o IL-6 1335 7K 34, [a] B 48 i ) 5 %5 % %
FH ZO-1. Occludin, Claudin-1 B9 % 15 7K 3 B& i .
TNF-o IL-6 HAT 2 & 36 . 78 UC &k i & b HoA:
B Z AT T W B R RN Y 3T 5 ZO-1, Oc-
cludin,Claudin-1 A& 4t +5 I 2 B L 5z 40 g 1) 1) 55 %%
B AR UC Kok B2 rh FL 30 3R BE AR A 1 %66 B8 g o
WA AR BRSO & BLIE Bh ) UC & e L R
PKM2 FPER IR B H RN TNF-o 1L-6 R ILK
SE8E, ZO-1, Occludin, Claudin-1 4 % 35 7K - B A
5 PKM2 78 UC /N R H 8 # R 1 J 107 K o 286 JEs ot s
BIFE W) & 3 m PKM2 283k k¢ 1T AE 38 i 5006 R %
SV, N EE i b B R B 5 1 7 XS 5 s S UC 1

ZE LR ARSI BB N PRM2 2R3k B AR
G 3 UC By kWA %, It BB RN PKM2 ik
BRI S UC 6 1% 0 5L 58 0k I 0T L B B I
BB AT . AR HIEEE B B R I R AR T K4 R A e
PRIT UC K ImHL K B i6 8 A 42400 7 5 ST i
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