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Study on the correlation between plasma trimethylamine oxide level and colorectal neoplasms disease
Huang Jian*, Zhong Qinglian’?
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dong 518033, China
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[Abstract] Objective To investigate the relationship between plasma triethylamine—N-oxide (TMAO)
and colorectal neoplasms disease. Methods  From August 2016 to August 2019, 120 patients with colon
adenoma, 138 patients with colorectal cancer and 138 healthy controls were analyzed in the Gastroenterology
Department of the Eighth Affiliated Hospital of Sun Yat—sen University. All patients underwent colonoscopy.
The fasting plasma levels of TMAO and its prerequisite substances choline, betaine, carnitine, and L—carnitine
were tested and compared in each group to evaluate the correlation between these substances and the occurrence
of colorectal neoplastic diseases. Results The increase of TMAO was correlated with the occurrence
of colon adenoma and colorectal cancer (P<0.05). Among them, the correlation with colorectal adenoma is
more closely (P<0.05), and the correlation coefficient is 0.744. The level of TMAO precursor choline was
increased in the colorectal cancer group and colon adenoma group (P<0.01, P<0.05), but there was no cor-
relation with the occurrence of the two(P>0.05). In the colorectal cancer group, the increase in TMAO levels
in patients older than 45 years old or patients with lesions larger than 3 c¢m was statistically significant (P<
0.01). Conclusion The level of plasma TMAO is correlated with the occurrence of colorectal neoplastic diseases.

[Key words] Trimethylamine—N-oxide; Colorectal cancer; Colorectal adenomas; ~Gut microbiome

45 L B R P AL T IR M B B 2 ToARY SR = FNSE PUAL T JLARAE CRC B4 A& Sk HL )

149 (colorectal cancer,CRC),H:H' CRC H i H
P i A A 1) B 240 4 9 T B

FAWH 2018 4RI R & % 4 FE R0 5E BUE (Jey)
20170818162840647)
“WIEVEH . B {#, E-mail: wangkin89@163.com

W AR E WHECE 2, & KRB 10
FR R BOR I REE IR, S8 R
SEWRORRAAE , H ATk 3 B4R T 7E I i R
I R W E AL = W% (rimethylamine —N -
oxide,TMAO) ,TMAO Z: 5 T ¥ Z P 1 & 1 120



276 TH AR AR 2 A5 (AR ) 92020 4F 12 A% 12 4 % 4 W] ] Dig Oncol (Electronic Version) , December 2020, Vol 12, No.4

AF9E B TEER DT L3 TMAO /K7 e HL R AR i
Ji5 CRC B 5,

1 #ARSHE

1.1 RS #LEEH 2016 4F 8 J1 & 2019 4F
8 H vl K 2 B I 26 N 5 B T Ak 9 B EE 12 1 R
F, Hi g Hin AUk T E 1745 sk A s W
SiEME R B 73 6, Lotk 65 i, S5 E M
HIE A ARVR T O AT 45 A B K A 12 W 45 1 R e iR
H, B 62 B, 2t 58 B, XRRATEIETF il K
27 BRI A8\ I B ARG v Y TE A N B, Sk
71 B, otk 67 1], AE ANBETEARIY M0 4 LU
ZRIEI2ATE L (P>0.05), HEBRARHE: DA/
F 188 8 KT 80 ¥ ; QBE A s & Kk A4 4%
JmdEiR s, @OWHATERFARE ; @REENEIK &
F ORI A Hofh ™ 5 (O S G R
vy EUIRE s U E IR E T E W
AR G99 5 ©1F 78 Ml 25 A= T 5 25 AR I il 550 Fn
1A WA T i A: 2, DA T R Rl Sk g
RS ; @ TC Tk 78 BUAF A AW 55 43 BT 1 I R B8t
AL IR 2R S\ B B R BEZE I & R
FFALHE (& PR A LS 2019-082-01)

1.2 ik RSB E ARG 45 5 R ok
TR e 4 2 9 B ARG WA I PR R, 25
FHPUEER A A T EUM I 4~5 ml, 3000 r/min 8 2
D JE RGN ZRAF T -80°C , UKAH H gt — Kl
FHRSRE IO 1 A2 2 W AH €833 /0 352 T 1 S TMAO
K

1.3 Siil2¢rsk R SPSS 25.0 A BE T .
LA Kolmogorov—Sminrow Kok i (IE A A, IES
A3 A ORGSR Y B ehr e 2 B X i gk E IR
AGERER A B (DA 50 2R, TMAO 2 1
BOAG 4 A RIS G e A R 5 %

SRT ST T *ﬁg/ﬁ\Mann—Whitney U K AAE S8
ZA MRS, F)E R S LS M
bonferrooni, & H Spearman #H 3¢ 43 #7343 1 43 Ar
TMAO Ko HC i 7R 4y Jot RELAR | i SR 880 1A B8, 72 e 1A
e 75 B A O a0 R B A DG | i — PR
JHZ.JT Logistic MIA53 7, P<0.05 b 2 7 A 421t

2 R

2.1 TMAO S HT AR Bk V-7 25 B M9
0 CRC 41 AEH XAy b = 4l Amg K-
PR L8 22 S A Gi 127 B L (P<0.05) , o IR
TSR SX IRA LR A G222 L (P<
0.01), TMAO HAAXTECEUE = WP 45 22 5 B
HHA2A L (P<0.01) . ZEHE RO | FiESE0 A 6
SR ER TG X (P>0.05)

2.2 TMAO 5 CRC ZAEMAHMEHEs T TMAO 5
CRC RAABANE A  RIETRIH BT S |, &
B TMAO 7KV Il FE CRC 41 5 b i & 2k
TCHH M S TMAO 7K -1 5 45 B I8 & A el
A5 A AR SC M (P<0.05,r=0.744 , 3¢ 2) ,

2.3 TMAO Hif&¥I S CRC &A= A AH S E B
TMAO i A9y Jot AR A TS0 | 1R B | 20 i TR i 7K
T i85 crRC W & A4 T X PE (r=0.022,
0.672.0.843 .0.289, P>0.05) .

2.4 N T2 TMAO /KF5 CRC 41 91
Ktk 7E CRC 41N MR &5 15 9 Mg 73 B AJCC
S\ RbRMESEAT T 434 A, 25 4R CRC 4P
MRS =45 & BT ECE MR kL =3 em B 1L
TMAO T B G125 5 L (P<0.01, P<0.05),

3 i

TMAO 2 H HIWF5E 5 2 1 i A A L

1 TMAO AT Y BUAE 4 4 A9 L3S (s )

il 111 %k TMAO [ #R %] %k AR (umol/1.) I8 ((umol /1) R B8 (pmol /L) ZEJiE PIAK (wmol /1)
X B2l 138 0.56+0. 88 17.39+3.95 39.00+5.22 50.17+7.01 44.52+7.56
EREN ) ) 120 0.44£1.03" 14.14+3.74° 38.79+3.97 53.54+6.89 41.62+6.62
A 138 0.78+0.57° 11.57+4.38" 43.90+8.62 57.24+10.51 40.04+3.21

. P<0.05, AWM LA, 'P<0.01, 545 H i 4l b

Fz2 TMAO 5 CRC HZ[AIMHK KA (P>0.05)

R 3 TMAO 545 H IR 4 2 18] B9 56 55 & (P<0.05)

! B SE Wals Sig 95%CI ! B SE Wals Sig 95%CI
TMAO 0.021 0.057 0.134  0.714 TMAO 0.744 0.306 5.922  0.015
g ~0.095 0.297 0.103  0.748 0.913~1.142 Bt 0.692 0.514 1.811  0.178  0.865~1.077




I AR B 2 7 (R R0 92020 4F 12 HE5 12 45 %5 4 ] ] Dig Oncol (Electronic Version) , December 2020, Vol 12, No.4 277

F 4 SiHEHN G R TR TMAO 7K F 1Y L3
(x#s , wmol/L)

I PR AFAIE 1% 112 TMAO 7K P
AR 0.008
<45 % 87 1.15+0.38
=45 % 51 2.86x1.31
51 0.687
5 73 2.27+1.15
& 65 2.97+0.82
A+ 0.489
i Vi 45 I 41 11.40%3.17
I8 Vi 45 97 11.90+6.45
hivsed 41 0.242
T, 55 1.96+0.40
T, 35 1.87+0.63
T, 30 2.2620.62
T, 18 2.97+0.57
Jio g R/ 0.032
=3 cm 62 3.69+0.97
<3 cm 76 1.96+0.77

PPz —, Wit E b B E &R
e S, AR A AR B = HE (rimethylamine
TMA) , {5 Bh 17T BKAG 3R R Ge i 12 A | 76 1 I 1 %
ERN) k=Rl (flavin—containing , monooxygenase 3,
FMO3) E b4 i TMAO J5 BERLA ML, TMAO =+
BUR R T W A TR 9 22 e A BB DR R NS 4 A
AR ZESER, MR A TMAO /KR TR
oA, AN TMAO & & 5 KA L T
St IRE I BERZ H FZ A0 PR 220 6 1L
BB B 5% H 2R T E] TMAO 7K = T s 1,
AWFFE 25 5 B N E AL 0 M A5 T F 5
SR —F, BRI A B E KR T AT, #El
PR B SRR EN T, 1 S A [
B R A i 3 R [0 T TREAS [R] IR

] PN X1 R AR 46 73 1 A I 108 1) CRC AR 1ML
K TMAO 7K, BB CRC B+ TMAO KF-THm
I e 11 308 e Bms A B RS A A OC M, (RAR SCHE
CRC 4 H 43 HF & B TMAO 1) 7K -8 5 B R i)
TNM 43 9% JC 56, 76 B 5 0 AH G M 43 B b & 31
TMAO AY/K-EAE CRC 2H A 1 i g 41 34 5
Jo 1) & R A MR DG U ILAESS B B 4 h A
KRR AW IS AR | 7 IR K A L By
BURI= Y TMAO B2 —@EE .

Xt TMAO 7 Bl & A 1 SO 7R F 4387
AIAE CRC Hh A TEAFIE>45 & B FH T TMAO

KA & TR <45 B TAE>3 em Y BE IR
N TMAO K FE8 K4 <3 em WU E TS, R
TMAO FICIER T 5IREAOC, 7T RE S AR I8 1Y 3
K ARERE A7 B s B kR /N

E SN 274 Bae S5 B Guertin 55 V0 1 %+ 55
& NFEHEATHESE , Bae S5 B8Z BLLCPE TMAO 7KF-1Y
TS5 e & B A MM . Guertin 5501
PR BYEH TMAO K-S CRC MAA TR, A
WP 7E CRC 4, B @B & TMAO 7K1
ERLHITFE X, TMAO AY7K 215 5 1 5 A1
X HAT M IS — MR 4518 . AN BF 9T &
TMAO [R5 RR A 7E 25 B s 4 flcRe 4
BT, H2ZES HA S E S R S5 RE
AR R —E0, e R E R RS S —
fii AR, I AE H JE Ak Pt SC AR RN, 246 DNA
H 34k, LUK DNA FaetE g g o Hogtbml
REHE/RTE CRC M & Az s A v | e s B AR A1 5 )
0N ) 7k A B F NI i ) L S N
RIS A AR A AT LASE A 1 T A0 R A At i T
B TMA 38 528 JUE il 2F — 25 5% A6 TMA ) BE B
2T TMAO BEZ 34,

ARG EA — 2 1 Jm BR A R A 22 B KR
SERHEBR IR E R BT, 5300 T b iy 50
WE9E, AP Z Y7, BN E Z, TMAO X T
CRC IR E R BA IR ES — Ry 8, &5
BRI T A T B 17 1 TS M I S R R AT

S %2 Lk
(1] ExDAaEREZ b EYSEREL T (2020 £,
[ 52 FHAMRE AR AR 2020,40(6) : 601-625.

[2] DUVALLET C, GIBBONS SM, GURRY T, et al. Meta—analysis
of gut microbiome studies identifies disease—specific and shared
responses| J ]. Nat Commun, 2017,8(1):1784.

[3] SCHMIDT TSB, RAES J, BORK P. The human gut microbiome:
from association to modulation[J]. Cell, 2018,172(6):1198 -
1215.

[4] WANG Z, KLIPFELL E, BENNETT BJ, et al. Gut flora
metabolism of phosphatidylcholine promotes cardiovascular
disease[ J ]. Natur, 2011,472(7341):57-63.

[5] XU R, WANG Q, LI L. A genome -wide systems analysis
reveals strong link between colorectal cancer and trimethylamine
N-ox—ide (TMAO), a gut microbial metabolite of dietary meat
and[J]. BMC Genomics, 2015, 6 (Suppl 7):54.

(6] EW, HEKLL, {2, 5. S Ak = W e oA R AR K H: 5 M i
BRERYRIRNE [J]. M BERLRAE 224, 2016, 36 (4):455-
460.



278 TH AR AR 2 A5 (AR ) 92020 4F 12 A% 12 4 % 4 W] ] Dig Oncol (Electronic Version) , December 2020, Vol 12, No.4

[7] LIU X, LIU H, YUAN C, et al. Preoperative serum TMAO level their gut microbiota composition: A randomized controlled
is a new prognostic marker for Colorectal cancer [J]. Biomark trial [ J ]. Mol Nutr Food Res. 2017,61(1):1600324.
Med, 2017, 11(5):443-447. [12] SANCHEZ-ALCOHOLADO L, ORD6?EZ R, OTERO A, et al.
[8] BAE S, ULRICH CM, NEUHOUSER ML, et al. Plasma choline Gut Microbiota—Mediated Inflammation and Gut Permeability in
metabolites and colorectal cancer risk in the women’s health Patients with Obesity and Colorectal Cancer [J].Int J] Mol Sci,
initiative observational study [J]. Cancer Res, 2014, 74 (24): 2020,21(18):E6782.
7442-7452. [13] GRIFFIN LE, DJURIC Z, ANGILETTA CJ, et al. A
[9] GUERTIN KA, LI XS, GRAUBARD Blet al. Serum Mediterranean diet does not alter plasma trimethylamine N —
trimethylamineN —oxide, carnitine, choline, and Betaine in oxide concentrations in healthy adults at risk for colon cancer[J].
relation to colorectal cancer risk in the alpha tocopherol, beta Food Funct, 2019 ,10(4):2138-2147.
carotene cancer prevention study [J]. Cancer Epidemiol [14] CHAN CWH, LAW BMH, WAYE MMY, et al. Trimethylamine—
Biomarkers Prev, 2017,26(6): 945-952. N-oxide as One Hypothetical Link for the Relationship between
[10] MASON JB. Biomarkers of nutrient exposure and status in one— Intestinal Microbiota and Cancer — Where We Are and Where
carbon (methyl) metabolism[J]. J Nutr, 2003,133:941S - 947S. Shall We Go? [J]. J Cancer, 2019 ,10(23):5874-5882.
[11] CHO CE, TAESUWAN S, MALYSHEVA OV, et al. [15] BEfEE, Phid o, Tk 20 45 | 000 = i 5 45 B0 o i A 56 1
Trimethylamine —N —oxide (TMAO) response to animal source et [J/eD]. HARMR 22 (R F M), 2018 ,10(1):
foods varies among healthy young men and is influenced by 38-40.

S VEH -

AR EBREITFAEBHERER

| it T it RS G T IR T B 44 BRI 2 B4 L IR A B (O R m A | Il B A T e 9 A A AT )
SCHG BT (RSN EL AR AT 2 A0 A B E ST B BT A B A IR B IR BT AR ) I RS B (R 324
J& T B LG RIS SR TR LR ) BRI 4 AR REAL X RR A AT B UL | AR
ey s ) B ZEE B R R 0 TR A

2 BRI RIESHIAR ) RRERUES S0 18 R ER, FH M (Qp) A 2 M/ i€ YR ST R 2
B IRZHRE R B IR B8 10 3 SRR, v R TR AR A T HEAT VRN BB ; FHGE T IR BT F 4 1 IR 2 0
55 Gk AR VT B, S 00 1 2 4 B v A A 30 TR T 0 D A R A 00 B Y U 5 R et R A BEAS D T
20, EHEBEX A SREME A,

3G TR IR RE T R N ARE TR A BT 28T SRR BT B Y SRR A IR T i, R BE
H HER ¢ K5 207 2200 % T R AR I SR A B TS P A ek 1 TR L 1) S AR L
OYMTE B BB AE ST T s R REE H B 2 B 0T 1340 Mr | 454 Ll F0 R A AR 1 e A 638 A [T 9 2%
R ORRETH £ A A A oA, X T B T A S0 A 1 1A 4 A B R R R fR B AR R X T2 R AR AR TR
R BAE— 0T B FERE b R AT REAE F 200 ge i ik | UG TR 2R 22 [ 0438 AR AN Z2 8 AR 22 1) 9 P FE BE R 1R AT 4
AT A B RS A EALY

4 G EERRIBBAERE 2 P<0.05 3% P<0.01 BB LA XS Hb 4] 22 (R A9 22 7 e i 127 S TR R et Hu 2l 2 8] ELAT &
Fk (SRR ) 192250 N5 BT FHGE T oA T i AR A B (A R B ORI ¢ AR5 P R AT RS R Oy 22
SHE A BB MBI L ¢ K 0AE) (GETH i M HR(E (B0 1=3.12 °=4.36, F=6.86 55 ) . BK K P{E (W P=0.012);
W R EARSE (A BRI EL B AE I 7RSS AR I A5 R R FRAG S 959% PI A IX ]



