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Preliminary clinical study of BHMT as a novel serum marker for acute poisoning liver injury
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2. Beijing Proteome Research Center ,Beijing 102206 ,China)

Abstract: Objective
Methods

To analyze the value of the serum BHMT for diagnosis of hepatic injury in patients with acute poisoning.
ELISA method was used to detect BHMT in serum samples,and the samples were detected in the sera of normal persons
and patients with acute poisoning. Results 300 samples were detected in the sera of normal persons by ELISA method. The average
level of human serum BHMT content in 300 samples was 9. 02 ng/mL(6. 19—12. 84 ng/mL) ,and the 95% medical reference value
of BHMT content in healthy people ranges from 0. 00 to 28. 01 ng/mL. BHMT and ALT were detected in 43 samples from acute
liver injury, the Spearman analysis indicating a good positive correlation between BHMT and ALT(»,=0. 757 62,P<C0. 001). The
comparison of the content of BHMT was made between the serum samples from 20 renal damage patient and 20 normal human ser-
um . there was no significant difference in the BHMT content between the serum of patients with renal injury and the normal human
serum(P>>0. 05). Conclusion The medical reference value range for of serum BHMT content in healthy population ranges from 0

to 28. 01 ng/mL. There was a good positive correlation between BHMT and ALT. BHMT might not be closely related to kidney in-

jury, while be more specific to liver injure. BHMT could be a better marker of acute poisoning liver injury.

Key words: betaine homocysteine S-methyltransferase;

SHFRGEAMER LRBR TN ERERZ — W
i IT W B AR — KR  4R A A AR 2 R
ELHA G ORE AR R LN AR AR
(AL, R T& R IR AL B (AST) , 0 M0 BR il (ALP) , y-
B AW R (GG R IHLL 2 (BIL) . S2Fk I, oy T 3 fE
P 52 21 M R 50 43 TR 3R 11 22 P 3k A S 0 4 A AT AN i 4
AT VA 0t 5 e 5 PR 403 1) A B 5 4 1 R 4R B — b o
JHF 458105 B4 32 W SR R o S e 2 A A B A I T bR R T
AHIF 5% 7E 1B BIE 5 A0 S Al DN 20 O R SR L W R G
Wb R TR S O 2l B IR R AL RS s (BHMUD) AR W 5%
X5 W12 43 A1 Ho A2 W 2 T 4049 10 6 R A 16
1 #R5HE
1.1 %R YT 2015 48 6 JJ 15 H % 2015 4 8 J] 20
H ke 7 B 4 A6 10 1 BE 1A K 2 300 18] 2 TF 98 % 4, e b B 136

EEB N T L R EARS0 . EE NS L W m s .

poisoning;

liver injury

B, 4e 164 B, 4% 18~65 % . F-14(29.35+8.76) % . J ik
2015 4F 6 H % 2016 4F 2 H (9 f: B &8 & (WG 1 T B Al = i)
ALT>40 U/L W] 5E 2 WP 8 % 43 i, b 55 22 fi . &
21 ] AE IS 15~69 %, 1 (32. 5412, 13) %, Hrh A4l
R 21 B AL R T O CE R TR 4 D 2T R S
Bl B Wi 3 6 B, HoAt 3 4 B,

1.2 U5 RA FESRNaFE/DEEA A BHMT #5y
BEHi i 4D1. et mAL A BHMT £ s Bebifh 2-4-2 A 5045 %
il g It i Ak i 293T AR B MW EH AN BHMT 50K
ARSI = AR 5 BROR I A AL W B CHRP)Y FRic i £ 91 % 1eG R
Jackson 74 & 7 & s Bk B2 5 AL B 5% v I Ol Pierce 23 &) 7™ & s [ IR
Wk o 48 B0 w77 s TMB g RAR A AR (L 50D B BR A A
3] EEARAR y COSTAR £ ¢t BEbR AR . 32 22 AL 4% 4 1
FRAL Bio-RAD Model 680, H ik 1 Bio-RAD Mini-PROTEAN



. 42 - EHiEhRE

FREK201751 A% 38%% 18 Int] Lab Med,January 2017, Vol. 38,No. 1

Tetra System, H 7. 7600 4= H ah 4 4L 3 #7118 .

1.3 J5ik  ELISA LA 300 4 fd BE (4 K A B 1 3% 1
BHMT 7K, FE AR 45 B 2 BEQ I 2 G i 4 S 06 R ) GROILR 2
AT FE . B BHMT Sy i 25 43 43 ¥k BOR HLE o hr 80k
FoR BHMT (47K 43 A5 0 1 2 57 300 {31 2 e 1A K A 1t
T BHMT [ 95% B2 55 (HE [ . R E Bl (WD) 305, 3
AR S IR (R 2 08 2 S B AR ) (R 2 AL 58 B

1.4 itz R SAS9. 2 # ., BHMT F1 ALT {4
KR FH Spearman Bl 36 43 W 40 1] BHMT /K- 1 22 5%
F Wilcoxon Bk FIH: B , L) P<<0.05 HERHGITFE X,

2 &% R

2.1 #sr A BHMT 19 95 % RS % (i FE  ELISA
TR 300 13 fiF BE AR A HBE LT i BHMT /K, [ BHMT
R A5 3 A R WOR FE 2 B0k 2R BHMT K 4510
300 i e B 1A A6 A HE 1ft 3 o BHMT % 7K 5% 2% 9. 02 ng/mL
(6.19~12.84 ng/mL) , BT H 4 (i 48 95 % i, BHMT 7k
-4 28.01 ng/mL, # ik, #S7 AMLE  BHMT /K 95 %
BE* 2 ZHAL [y 0. 00~28. 01 ng/mL,

2.2 BHMT fit ALT @640 8t 438 43 i A BE 2P AT
P06 0 ) BHMT Fl ALT FAH &M, ELISA 4600 43 4] A]
$E st I 34599 91 100 375 BE AR P g BHMT /KSF , L BHMT fy 3¢
BEAE AT ALT {25 ) BHMT 1 ALT # 88 BB D,
WL iR s BOS EEAS 4310 T — AN I 4 N L 378 BHMT
FALT v ge BA B0 I IEAI G M . 48 Spearman Bk #0434
W, =0.757 62,P<0. 001,48 BHMT #1 ALT 2 ji] 45 #
FIIEMERR.

1000 000. 00
100 000. 00 ot
E  10000.00 oste ¢
?E * 6
\:/ 1000. 00 . 3}0‘,’”
= 100. 00 :o‘. ¢ o *
£ .
10. 00 .
1.00
1 10 100 1000 10000
ALT(U/L)

A1 BHMT 7k FF1 ALT & = &

2.3 WD #fi By 5% k% 4] 13 B BHMT F1 ALT 8948 56 #4 53
Br RIA) ALT 7K1 3 i) 2 452 493 8 191 F 3 491 gkt B 4 6 A
ME H i BHMT 1 ALT K- (3£ 2). WB By 258 45 5, &
2 JU 7+ 3 ) i AR A I3 AR A v 8 S DL AR S A L L T R
S H BHMT 19 7K 7 R AR A5 3 Bl B 1035 #F A< v 359 4 1 5
Sty L ELL AT 0 9 45 K BE 5 0 B Y ALT 19 35 1% A7
TEH A M, B BHMT 5 ALT 2Z (8178 B4 19 15 AH &% o
%2  WBHAR BHMT #1 ALT /K FE L&

WB LS A S)
4C)

SRR

15D 2(CH - 3(19-D 5(46-1)  6(C3)

BHMT(ng/ml) 2123.54 4.09 5003.64 878 326521 6.09

ALT(U/L) 589 8 1231 19 709 28

2.4 BHMT f£ WS W85 7 m i Fe etk 2 dlREAR (20
15 5475 R 3 R 20 {9 f R 1A AR A BHMT sK Sk 41 i
it & % OB A Wilcoxon B MK 386, Z= — 1. 623 6, P =

0.103 2, 3¢/ B i3 & 5 4 B Rk A BE I 3 - BHMT 7K 3
22 BTG 2 & L (P>0. 05), F i = U BHMT 7K 5 i) A5
AL AT BE 5 B 30405 TG 5% o L W T 958 405 A e SR P T B R AT

M 1 2 3 4 5 6

83.0
— —_ _—

—_— G
625 BHMT

41.0 ===
MO R I IKARIC . 13,5 50 3 0l 22 1k I 458 4 0 4 i 7 4%
AR 24,6 5 hy it HEVR R A I VR
B2 3OIRMERFRGFGM 3 GERAME
BHMT iy WB %%

3 i it

th F B m I R H 0% G5 Tl d8 AR 04 SO KR R S
FUR N B AN U R S 12T B R AR SR R
PRI o S5 R LT e L R R O 1 S R 4 4
o A I DR JFF 93 4z 0 ) BF 9 B A R AR 5 I B AU )

BHMT 2 —Ffh & Zn®" B ILEE 505 . i 406 AA 215, A1
oy B 44,998 X10° , & 5 SR 2R bE AR (SAHD K
e 2 TR R 1 A S R T LR A A B Ak pH=17. 5,
37 C™, BHMT K20 Ml 5 {5 76 40 B 2% v, 418U i 72 i LB
M FRIRTY L GEARR BT BHMT 5 T Ik 48 56 1 09 BF 55 4z i
N . FHUFIRE W HF 400 00 BHMT (935 . 77 5158 & 2
e R M e s BHMT 2 5 1 £F 4 4k (9 2 #257 ; BHMT 75 Jif
Ak % 3 48 O, BHMT [ 1 8 7T 6E 5 B 2E R IR
SRR Ak R 20 MR 04 98 21 21 B . BHMT (19 mRNA 7K 3
B S ROk A R RLF ST R WL E S HBY AH 36 9 T
S A S AL 2P BHMT RS- A BE R DY HE AR
i W] BHMT 7 JH e 460 45 0 VE A

L% ELISA I 300 f5i) f 2 (A K6 A B 1M v o i BH-
MT K, 850 T AT BHMT [ 95 % [ 2 % % {4 75 B H
0.00~28.01 ng/mL, fH i Thid & A K, 5 HIF T KA
A b I 43T B AT A R B R, S TR R R S
fHEHE

ELISA $: R 43 ] 7] S8 20tk FF 458 405 99 1) M 35 A A op
BHMT 7K, Lk BHMT [ 9 B {8 F X 2 /9 ALT {8 2 il BH-
MT 1 ALT B B SR WO SEA 0 1+ — B I 4%
WL 8 BHMT Fil ALT 7] g8 B A 847 0 IE A X k. &
Spearman FAH & 43 #7 . #8778 BHMT #1 ALT Z 8] %4 1 1E
MEKR., MEH T WBARIE, Hh Ty KeEA R
B 1 S 50493 97 0] 7 76— S DRME  om 22 A 08 5 1) SR A s I AR A
T B 1 R, AT S 0 M IR T R R R SR IR ALY
5T

BeA BHMT £4F 4 JFF7 5 v: 36 B 40 . H BHMT 7K
ZRAFRE A Kt Rk 2 R RE AT S R A
0.6%~1.6%""", [F, ABIEA K BHMT XF F Ltk
LT 3040 1Y 32 B s Sk 3l 5 Wilcoxon Bk I 3 43 #7 15
B, B 54390 1) 5 Al B A ARG B I Y R BHMT (7K -2 5= 8
Gt 2ER L (P>0.05) 4878 B 4k BHMT 04345 + 5 ik, {1
AR RS B AR T O I A I BHMT 76 e il JH- 458 4% 77 18
FREEA AR AR e . X — R AR AR BT AR G 0 I D 48 A i
A EEE L, 1 ALT 76 % W AT 38455 7 i A AW 45
1 AR B e S PR O OR e R B T I U 00 L T UL PR



E i E# 245 2017 £ 1 A% 38 %% 13 Int ] Lab Med,January 2017, Vol. 38,No. 1

. 43 .

9o » B IV B A Bl e ALT fH &0k . (R ZBIREA
/NIRRT HBBAE I — 025 B L R — 2B BT T R R
25 9 B 450 3 R AR DR AR A D 3 I 5 1 T AT AR 92 A 0 IE 5
K e — AT A0 0L 3 A 25 ) 5 T ) B R

25 LTI ARG 45 R R 3k Ak b B R I 5 4, BH-
MT 55 ALT HIiL i 2 8ok . 6wk wT 68 B AT 58 47 19 3T 4
S PR TR0 W PR B 5 & 3 47 S IR A 08 Bk 52 FR ) DL 2
HLJR A5 AT LAAE 9 58 4 0 T 45 3 10 2 R 3 0

& % 3k

(1] SREZLHH AT 3 B, 48, JF 805 09 70 7 HLHI O v 24
YRR IR [T . P 25 B 25 5 I K 25 3L, 2016, 27 (3) :
448-455.

(2] BUEH MR 2 FK . W HEF B4 A4 W bs B 0 52
HEJRL]. 255 %4 ,2015,50(8) : 959-965.

(3] SRFQHT, LME. SOE AT 40 00 B B 7 5 1M A= AL 36 R A G
PERFFELI]. A 250 ,2015,18(9) 1 1460-1463.

[4] Ranjan P,Gupta A,Kumar S,et al. Detection of new ami-
no acid markers of liver trauma by proton nuclear magnet-
ic resonance spectroscopy[ J]. Liver Int,2006,26(6):703-
707.

[5] Holly MK,Dear JW,Hu X, et al. Biomarker and drug-tar-
get discovery using proteomics in a new rat model of sep-
sis-induced acute renal failure[ J]. Kidney Int, 2006, 70
(3):496-506.

[6] Mercer CA,Kaliappan A,Dennis PB. Macroautophagy-de-
pendent, intralysosomal cleavage of a betaine homocys-
teine methyltransferase fusion protein requires stable mul-
timerization[ J]. Autophagy,2008,4(2):185-194.

[7] Pezzini A,Del Zotto E, Archetti S,et al. Plasma homocys-
teine concentration, C677T MTHFR genotype, and
844ins68bp CBS genotype in young adults with spontane-
ous cervical artery dissection and atherothrombotic stroke
[1]. Stroke,2002,33(3) :664-669.

[8] Collinsova M, Strakova J,Jiracek J,et al. Inhibition of be-
taine-homocysteine S-methyltransferase causes hyperho-

mocysteinemia in mice[ J]. ] Nutr, 2006, 136 (6): 1493-

1497.

[9] Zou CG,Gao SY,Zhao YS, et al. Homocysteine enhances
cell proliferation in hepatic myofibroblastic stellate cells
[J1.J Mol Med(Berl),2009,87(1) .:75-84.

[10] Biagini MR, Tozzi A, Marcucci R, et al. Hyperhomocys-
teinemia and hypercoagulability in primary biliary cirrho-
sis[ J]. World J Gastroenterol,2006,12(10) :1607-1612.

[11] Ebrahimkhani MR, Sadeghipour H, Dehghani M, et al.
Homocysteine alterations in experimental cholestasis and
its subsequent cirrhosis[ J]. Life Sci,2005,76(21):2497-
2512,

[12] Chen YM, Shiu JY, Tzeng SJ, et al. Characterization of
glycine-N-methyltransferase-gene expression in human
hepatocellular carcinomal J]. Int J Cancer, 1998, 75(5);
787-793.

[13] Avila MA,Berasain C, Torres L,et al. Reduced mRNA a-
bundance of the main enzymes involved in methionine me-
tabolism in human liver cirrhosis and hepatocellular carci-
nomal J]. ] Hepatol,2000,33(6):907-914.

[14] Sun W,Xing B,Sun Y,et al. Proteome analysis of hepato-
cellular carcinoma by two-dimensional difference gel elec-
trophoresis:novel protein markers in hepatocellular carci-
noma tissues| J |. Mol Cell Proteomics,2007,6(10):1798-
1808.

[15] Garrow, Purification TA, Properties K. Purification, ki-
netic properties, and ¢cDNA cloning of mammalian beta-
ine-homocysteine methyltransferase [ J]. J Biol Chem,
1996,271(37) :22831-22838.

[16] Mckeever MP, Weir DG, Molloy A, et al. Betaine-homo-
cysteine methyltransferase:organ distribution in man, pig
and rat and subcellular distribution in the rat[J]. Clin Sci
(Lond),1991,81(4) :551-556.

[17] Suzuki T, Hashimoto S, Toyoda N, et al. Comprehensive
gene expression profile of LPS-stimulated human mono-

cytes by SAGE[]]. Blood,2000,96(7) :2584-2591.

IS A H 1:2016-08-12 & [8] H 1 :2016-11-01)

(B 40 T
I PR 45 a5 S i i DR 26 43 M (T ). +b ) i I, 4% 7 2015, 28

(3):291-294.
(4] vy U s PR i i 45 K2 98 [ MU]L b 0. RS AR AL
2007.

(5] Bo54F 50 K MORT, 5. 113 il It AS 1R B g 19 0 4
FrLI7. o i 24 35, 2013,26(9) 1 915-916.

(6] PR, 22 AR, MRt 4. %5, 15 002 i 32 if 35 = i 1M 52 [
04T LT ). vh BB il 2% 75, 2013, 26 (6) :572-573.

(7] BEW. B m AN B 5 N a9 ml st 2 A L. [ B ks 56 B
2 ,2013,34(11) :1455-1457,

[8] Khalid S,Usman M, Khurshid M. Acute transfusion reac-

tions encountered in patients at a tertiary care center[J]. ]
Pak Med Assoc,2010,60(10) :832-836.

[9] Cohn CS,Stubbs J,Schwartz J,et al. A comparison of ad-
verse reaction rates for PASC versus plasma platelet units
[J]. Transfusion,2014,54(8) :1927-1934.

L107 JEI 8 7 25 4 R I, 55 8040 1L 7 JL 2 1 Y 98 5 ¥R 9T v
{19 15 FH 23 e L0 . o el A ot 2% 35, 2013, 26 (6) : 557-558.

[11] Moncharmont P, Meyer F. Allergic adverse transfusion
reactions in paediatrics,a 3-year study[]J]. Transfus Clin

Biol,2013,20(5/6) :455-457.

Wi fi B #1:2016-07-15 & [8] H 11 .2016-09-22)



	国检1 41.pdf
	国检1 42.pdf
	国检1 43.pdf

