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Abstract

e AIM. To explore the relation of homocysteine ( Hcy)
and its metabolic related indicators with primary angle -
closure glaucoma (PACG).

¢ METHODS: In this study, a total of 150 PACG patients
and 150 controls were enrolled. The patients with PACG
were diagnosed by applanation tonometer, Humphrey
perimetry (HVF), optical coherence tomography (OCT),
gonioscope. The normal controls were recruited from
physical center. Blood
collected and the plasma was used to determine
homocysteine, vitamin B12 and folic acid. DNA was
extracted to determine the methylenetetrahydrofolate
( MTHFR ) C677TT genotype and gene
polymorphism.

« RESULTS: There was a statistically significant difference
(t=2.04,P=0.04) in mean homocysteine levels between

examination samples were

reductase
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patients with PACG (16. 11 £ 1. 66umol/L) and controls
(15.74+£1.52umol/L). The level of vitamin B12 in PACG
group was 248. 09 + 119. 07pg/mL and the control group
was 230. 21 + 142. 93pg/mL. No statistically significant
difference was found on the vitamin B12 level between the
two groups (t=0.84, P=0.40). The folic acid levels
showed no statistically significant differences(t=1.65, P=
0.17) between the PACG group(12.02+7.81ng/mL) and
the control group (13. 15+ 6. 25ng/mL). The frequency
distribution of the MTHFR C677T genotypes was found to
be significantly associated () = 6.2, P<0.05) with PCAG
(CC84.7%, CT 4.7%, TT 10. 7% ) as compared to the
controls (CC94.7%, CT2.0%, TT 3.3% ). The frequency
distribution of TT genotypes of MTHFR C677T in the PACG
group was significantly higher than that in the control
group. Moreover, our findings showed significant
difference (¥ =14.2,P<0.05) between the allele frequency
of the C677T single nucleotide polymorphism within the
MTHFR gene in POAG patients (T 87.0%, C 13.0% ) and
the control group(T 95.7% ,C4.3%) .

e CONCLUSION: These results show that the Hcy level
and the TT genotypes of MTHFR C677T were higher in the
PACG patients than in controls. Therefore, our data
suggests that high Hcy level and the related indicators are
associated with high PACG risk.

e KEYWORDS: homocysteine; vitamin B12; folic acid;
MTHFR C677T; primary angle-closure glaucoma
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(HVF) 2% 40T )2 334 (optical coherence tomography,
OCT) \J5 M B S K AL 12 O It R P AT AR 05 DGR ( primary
angle—closure glaucoma, PACG) 1Y £ 3 1E 32k 5 2H A ]
150 {711 e A, rhv O FRE 57 DAy TE 6 %) B2 i M s i 411 J)
F KL, 0 R i 3R R 8Y 2 JBE 2 R (‘homocysteine,
Hey) W 4E2E R B12 SRR AU, I $2 0 DNA, 45
Hey AR08 2 42 b 5C B Bl —— I Bk 70 &0 iR 8 Jit il
( methylenetetrahydrofolate reductase, MTHFR) C677T 13
PRI R PR 22 250
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SR A T Hey B 16. 111, 66 umol/L, IF
RN 15.74+1. S2pmol/L, A L5, 22 A Gi it
B (1=2.04,P=0.04), g4 MK h4EA = B12 MUk
J& 4 248. 09 £ 119. 07pg/mL, iE % X B 41 g 230. 21 =
142.93pg/mL, 4 L8 2 7 o4 it # R X (1=0.84,P=
0.40) , L L3 R ¥R BE R 12.02+7. 81ng/mL,
TEH R IRZE S 13.1526. 25ng/mLL, PIZH LR 22 RS i1#
B (t=1.65,P=0.17), BI4 MTHFR C677T %A #!
(CC.CT . TT) S A B %43 51 84. 7% 4.7% 10.7% , 1%
XTRRZH AT 50 94. 7% 2. 0% 3. 3% , W5 41 5 R 784 43 A7 At
REFEAEGIHE L (' =6.2,P<0.05) ; Hp iR g6 41
MTHFR BE[K TT 4l 6 14340 258 5 1 1E 5 % IR 4 5 i
41 MTHFR 2 [H T, C 45 {7 % B3R 4 5 4 87. 0%
13.0% , IEH X HRL R 95. 7% 4.3% , W41 2 % B A 5 it
#E X (' =14.2,P<0.05)

518 . PACG B ML Hey BYHRE S MTHFR JE K & TT
Al AT B4 A A5 R e T IE 6 B2, R Hey 7K B H:
RBFHIEHNZ 65 PACG AR S KIRFEVIM A,
K A R R R ; 4E A= K B12 ;MR ; MTHFR C677T;
Jir 1 PR A P T DG IR
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T OGHR 2 AU B N 2 — LA Al 3 S0E PR IR A, How
T B A DO BB 2215 AR A R T, M A L RR A | B
HRFIEPE LR 225 F R REFL . OGIR L #2450 3 1Y
R A 2%, HETIA R 32 24T IR R T A LA R 3 2= 10
RIS 9 722 A SR I 2 3 o 400 ) A0 ot 28 1 7 7 o R R AR
FHT 3 B FRIA T D) RE 23 & 28 i, 2 1775 SO0 I R AL
P B BRI, AT A R B 5T K B, I T (R AL R e R
(homocysteine, Hey) KT+ 2 S 80 & 5 IR
I A AR ORI ek B Y R A AR R —
SR O IR — 21 UK A A T G ER (primary
angle—closure glaucoma, PACG) 3 M3 Hey /K K25
Hey 1R IO 4E A= K B12 FIMR, LA S 323K Hey 100 ¢ 5
fiff— I A 3L DU & R 38 TR B ( methylenterahydrofolate
reductase, MTHFR ) B 3% X 22 & AT RN, 15 AE o — 204K
1 PACG B3 LK Hey K- 097284L, DL K T3 PACG B3
13 Hey Z8AL A9 AT BEBLHIFI R SC, LRSS AT
1 &R FAH*E
1.1 XK PACG Wiz Widrif: (1) BA HOCIR MU A5
FAN(B) PR 2F 4R 5 (2) FOLIRVEPLET B8t ; (3)
HI B A B R AT M A AR P g 4
BN ABRUE : B3 A BOCHT, JE HA AR K Ve IR 2R IR IS A
BAYR TSGR AL FL K RG22 40 A AN W] 72 B 1 5O
AR A LR SR, I 5 X IR 2 0 A o O < T AR 30 9 0 sE
(JEEAIE | A B s REILBR A1) 5 HR IS A 48 1E 5 R /)

T 21mmHg,, R4 K IE T B2 HEBR AR v . B9F 58 % 42 1)
ARG F P H R R P I AE BB , 0 T A2
BB R R G, R OB R O e, A
B e M IR SE T 46 RN SC T 46 s IR 4 A &
AR B 0 B 52 WA Hey & R B9 25 90, 451 dn BT AR
2 Z UMY RSV Rl DU flyT 2Ry
Y BRI, APFEEAE ARVO S 5 MIER S BEE 4
HEE, AKAE PACG 12 Wibn i B A B 5 1 48 A i FHE bR
bR, AR 2013-12/2015-10 7£ & BE 28 Topcon 24 BT 2.
T \Topcon ¥R 8% Nidek SL-20 J&E IR it . Ocular 57
5% Zeiss Humphrey #L 8731 ( HVF) | Topcon J62# #H T Wt
JZHAH#54% (optical coherence tomography, OCT ) 25 ¥ 75 #f 12
IR A ff1 89 6 R ( primary angle — closure glaucoma,
PACG) 1883 150 BIFE Al ued , Kb 55 73 41, 2 77 11,
AERY 41 ~ 87 (¥ 61+13.53) %, e L] ok T B M G
HUCMAKS R RE N 150 8 1E % B AL, o 55 74 4], 4.
76 ] AEHE 45 ~ 86 (SF-1 61£9.42) %, WHAL [E]fF 5T X 4
FAE Y St 25 S e ge it 22
1.2 Fik
1.2.1 fRAHEE 250 100 J5, 700 1 Ho i kil B zs 1
Jikiin 2mL FRAS 3 453, I 1 R BOCh ke R Ak B
F 30min P, 2% 32562 % F 20001/ min 5.0 10min, B _F i
I T -80CIRAF, S5 B —2b Al
1.2. 2R A%  FIAMEIREGENE Hey We B, HAARK M
FEAT R A G K 2mL, & TR W
TN B B I , FE S B A SR 4 A sh A b T AY
R R R I Hey, A A2 % 6 5 58 7 A6 I
IR R HEE R B12 WRIE  HARK A ik 72 % R4
FeE I 150l MV AR A AR S0 24 i 3 il
300l JLIER], 700 R ¥ 30s 2540, 4R 5 11000r/min 25
L Tmin, FIERB ARSI HFREPLEENLLL 3500r/min
B0 10min, B SO0 L MR BAFE AR, 3B 1724 KOk
GRS AR U AL BRATF (OREAS IR B RSB R, 8
TR G, BRI E %, FIH R G BsE 5 - BRI A
BHR B 25 (PCR-RFLP) £ MTHFR 6P | HL{&
K 75 340 °F B EDTA HUsgss o 4 A & Ik 1l 200wl 2
1.5mL B 048 9, il A 20pL Proteinase K, J&2). A
200l 2% WP GB, 78 40 5] 1R 2T, 56°C K 1 A H
10min, 0[] 85030 50, ¥ MR ¥ 52 . A 200l JE7K &
B, FEAT AR AT B b — 2 BT O ZUR T TE # i A
—NIR AL CB3 H (WAL CB3 i A MK SEAS ) |, 13400g
B0 30s, EH AR S T 0 W, K B AR CB3 Tl A AR
B, 1A RS CB3 A 500 25 i GD,13400g &5
0 30s, ISR R W 1) W B A H A 600 L 7
Ve PW ,13400g 250> 30s, BIPICAE S IR W, R BAE
IR 6 IR, 13400g 250> 2min, 8136 W, B AL CB3
F T E IR HCE B 10min, DIY)JE B 0 B B4R R AR A
VR, KB CB3 #5 A 1. SmL B0 Y Ja) I B
Fh ] 37 B R 23 % N 100wl R M 2% wh i TB, = IR ik
15min,13400g 5.0 2min, FEHRICE B 208 b, rig
DNA F= R AE7E -20°C , £ 4] DNA ¥R B2, W B
1093
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2L DNA FEAS A F 198l K 8 2= 85 1ok i, 284183k
6 BE I A R, B A I A RO {EL, W PCR
AL 38 K /N2 146bp B DNA Bt TR W e vk, W
2. 0% B M EE IS /K- HU VKA U PCR 7=, 78 88 1 1% &
S5 N MELHL UK & K Marker (MD101) A Ho AV 82 75 1F 1
MRSA IR Y 1 Hinf 1 58] 50K R 18 5ol iR
J& 37°C /K 2h, BUSpL BEYI=#i0 0. Sl 6 x Loading
buffer FAESE IR 5 J5 LR, HL UK 2% v Sk T BE 1 Y
(0.5xTBE) . ffi HI B i X% /K 76 BE (S TBE ) 2% #hif , %= 1
FEHE 120V HL 320mA HLPK 30min,, il 3% 5 Hey W
BFZAH ] 5. 90 ~ 16. 00wmol/ L, IR 1F 4 31 Bl 2 % (8
2.00 ~ 16. 00ng/mL, 4 /£ & B12 IEH W H = Z N
191. 00 ~663. 00pg/mL,
1.2.3 MEIEHR 0N YL S 1E H %5 18 41 1 afi 3w A
Hey ZE4E R B12 BRI EE ,MTHFR C677T FyJE A
D2 P 7 v AR N D — 3, DA Gt B0 2l

it 0 SPSS 19. 0 Bk kAT /0 #r . HHE W
B x£s Fow RS FEAS ¢« R B9 LB 4 (0] 25 5% 5 R
X R At 56 4 0 IE  XoF FR 2 f%) 5k IR R0 R 2 A7 6 IR
BRI . P<0.05 AZERAGIT4E L,
2R
2.1 MAMRF R Hoy AL E B12 RHEAKE i
IO 1% P Hey BOHEBE M 16. 11+1. 66 umol/L, 1E H X} i#
M 15.74+1. 52pmol/ L, AL LR 22 R A Guit2# R X (1=
2.04,P=0.04), iXI04 1M 3K b 44 E BI2 RO A
248. 09+119. 07pg/ mL, IEH XFHEZH A 230. 21 +142. 93pg/mL, P
HIZERTCGH#E L (1=0.84,P=0.40) , iXE4
FRIH R AU EE M 12. 027, 81ng/mL, 1E # X IR ZH Ky 13. 15+
6.25ng/mL, MZH 3 22 S TG it = L (1=1.65,P =
0.17) .
2.2 W4 MTHFR &R C677T &M HEIKER MTHFR
FH Co77T LN VI Hinf T 71410 K B it vk I, 2
=BT A3 e FEPA T C/C A4 A TR C/T,
a5 18R B T/T, MTHFR 28 C677T C/C.C/T #1 T/T
FEPR T oy A A 5 A K 5 4 4y i R 84. 7% (127/150)
4.7% (7/150) ,10. 7% (16/150) , 1F % % B8 2H 4 51 Ky
94.7% (142/150) ,2.0% (3/150) ,3.3% (5/150) , HiZH =
[ SE R B R Ay i 22 R A St B X (¥ =6.2,P<
0.05) ;MTHFR #£[H C677T C 2 2R 5 T 254 K K /0 A
BRFRAEIRIZH 2351 M 87.0% (267/300) \13.0% (39/300) , iF
WX B ZH 43R 95. 7% (287/300) 4.3% (13/300) , i 4H
ZIEREMIEEMES T EZSFAREIT¥E X (X =
14.2,P<0.05)
3 iTig

TR &G 5 2 Fh R A, Lean by /A ff ) 454 |
SRR PERI IREE EGRAED ) B AR CHRARE 5 i
TG0 R i e DA B DG HIR ARt PR T £ B O IR
(primary open angle glaucoma, POAG) , Hrf PACG 2
FHERTE IR FRE PACG BRHRE , Wit = 2020
ERERIRE 1009 7, 29 5 A PACG B E BB
48% " X —HdE oA M RA T PACG fE AR M E M
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ONFE A )

ORI 245145 1 AR pL M R e 2 T, B,
OGR4 AL 32 2 PR AUk, — R R AL A UL, 5
TR LA M A U, LA R T — P L A A O
HR 22 LA , iR 1 A 2 1 MR X 0 b 42 ) i 3 AT 4E Ok
TSR AR 22 11 2 W T 5 ) i 1) 1 I A SR L 2 0, 1 7 R
I 27 8, T R )2 R O RSSO ol 25 i A 08 Y o A A DG AR
TG Ll 22 2T 2 1) 5 W), R AT AILA 28 2T A SR o 22 06} R R
Az J31

KRR, Hey S 2 DA YO i 1L 95 9 22 10 s
B R 2z —" Ak, Hey 400 190 I 45 50 1) — A~ &
oz PRI 2, B Gn 1R P S e i ik (BEL 25 R 1) S e e 3 ik BE
FEP IR H FRBE ALK K 2 0] 5 | 1 3K Hey ¥ BE ek
A% Hey K215 5 7 5 M T 1 0 35 6 IR (0 20 A AT
SRAEAES L, Johannes %5 (B 58 3 B, Hey 197K V76 J7 &
PEFF A BT AR B 0 i S R T 9 Laura 25 A9 F
R3] Hey 5 3B M YE IR ( pseudoexfoliative glaucoma,
PXG) [ & A& AT 5 1E PXG &, 1% Hey /K-
T i s (HJRAE S & PR T A B S HR AE 5 A rh, K Hey
IS LB T A AT b R A A
IRAY Hey HeBEE 4 16. 11+1. 66umol /L, TE H Xt B4 4y 15. 74+
1. 52pumol/L, A Y 22 R85 /N H 22 R HA Gt 2 X
(t=2.04,P=0.04) . Hey J& AT LA 08 4 28 32 i 1) U
febpz—"" Hey AT DL B3 XS 75 )6 R B 1 0 b 22 454
FEA B EAE ], O P I X 7 A DO A 2 i A A
FISER RS OGRS R AE R BT AR
WFFE L5, FE & P A B R v R T v MR X 4
S EZ I, Hey 1 i AR S Kk S ml fig & —
MeERE,

YENATBI A 71 B WG4 R (e 4% B12 i
% B6) S Hey fRSHER P Y BN . IR BE AR REAT 4
A B6 BT, K I R M e R BI2 BUVREE B
BT R, B MG 4E A R W KA 45 Fh 28 R OB AR
JEA—HFER, Tongabay LRI i AR B12 RUMRE
TERI B PE T LR R E R AT M A IR 3 IE R IR
JEME T EHR  LAKIE B R T i 22 2 e RS2
S 5 T2 ) 3 A 0 P 7 G IR R 2 i 3 R 8 1 A
HH S AR A, TR R P T 28 5 IR AR 3 | I R
FOCIREE P AW 5 E % AN MR EE A 2, 22 70
GoitsEm Y AR Y B SE R R kR R BI2 it
iR 11 SR Hey ARITAL Y SC 54 Bh 7 (R BT /K- 22
ST R PR AR T O AR R AR R B N A S, B
Hey HY7/KEASZ 4k 2 B12 IR B (550

MTHFR J& Hey fUifi& 48 0 SCHE G, TAEIL I 5,10
PP 35 U AR 3 5 - R DO SO R 38 SRR, C677TC—
T 2277 2 MTHFR J A rf 58 DL A 25 DR 52 78 | A [ 1 2 [
IR fE 2B 00 MTHFR 1935, 52K 45 FE Xt 241 4l
0 B P v IR BB 3 R AT Hey 5 C677T JEH 2851 X &
MR R P LB, Co7TT I 285 Hey I I R %
Y1, Hd C677T 4l 4 284 v BE A& Hey TF 5 A1 H 7 &5 i
JEEZE R, Shazia SFHFST & B, 76 J5 & P A # 70
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JEHREF 1, COTTT By Z A5k AR MTHEFR AR 14, A
i B 1 Hey KT FEAHESE H, MTHFR
JE[H COTTT C/C.C/T R T/ T B PRI S A B e 40 21 S
WK 84.7% 4. 7% 10. 7% , 1E % Xt B4 53059 h 94. 7%
2.0% 3.3% , Wi 2H 2 [8) ) 5k PR B AST A2 00 A1 22 5 HA ge it
25 Y (x*=6.2,P<0.05) ; MTHFR LK C677T C &4 5L
DN T A5 37 3 [N A 5 6 49 93 A R 5350 D 87. 0%
13.0% , FEIE W0 BRAL P 53510 08 95. 7% H1 4.3% , T2
[E1] F) 25 (o B R A O3 A 22 S A e i L (x* = 14. 2, P<
0.05), Z5FULHH T C67TTT MY LA ME LMK MTHFR ()i
W, B b Hey AKSFH9 TR A8 PACG 5 /%,
LR Micheal S I TR A5 R —2,

FEABEGE T, 7853 U T Hey 7KF BLARAE G HE A7
5 R A AR R O IR AH OC, Ferh Hey /K F 1Y I 8
COTTT MK N 22 45 1k 5 I 1 A 0 L35 DG HIR 1K) 4 0 e
WUIARSE, @ Hey 7KF Al LS B0 22 240 i 6 T2 K S8 AL 45
P, R A M R ORI fER N R 2 —, 4RI
AT, AR 75 G HR A (] g AR S0 B)5 FNE YT 7 Hey MURE 2 A7
RUCH il DG R v A 1) B A
SE 3k
1 Zhang D, Xie X, Chen Y, et al. Homoysteine upregulates soluble
epoxide hydrolase in vascular endothelium in vitro and in vivo. Circ Res
2012;110(6) : 808-817
2 Li D,Zhou M ,Peng X, et al . Homocysteine, methylenetetrahydrofolate
reductase C677T polymorphism, and risk of retinal vein occlusion: an
updated meta—analysis. BMC Ophthalmol 2014 ;14 :147
3 gkdh. 9 OCHR R I AL AR B-EP Hey MR i 8) 1 2446 45
RYASfEIER. EPRIRELAL A 2014;14(5) :822-824

4 BRI A5 JRACTE A A RS DGR A TRAT R 2 WY B o 2 BUAR.
AEIRARRE 2011547 (10) :949-952

5 Rao KN, Nagireddy S, Chakrabarti S. Complex genetic mechanisms in
glaucoma: an overview. Indian J Ophthalmol 2011 ;59 Suppl:S31-42

6 TR IR, MR R, HOCMRME B A RBOE URE A. oh E s
FHIRAAE 2011;29(3) : 284-286

7 Quigley HA, Broman AT. The number of people with glaucoma
worldwide in 2010 and 2020. Br J Ophthalmol 2006;90(3) :262-267

8 2 B AR, 5. IR R METT A BT DR 5 e [R] B e =R IR
BERRBBFSE. PUEE S 2013;35(11) ;1466-1467

9 Roedl JB, Bleich S, Schlotzer — Schrehardt U, et al. Increased
homocysteine levels in tear fluid of patients with primary open — angle
glaucoma. Ophthalmic Res 2008 ;40(5) :249-256

10 Tranchina L, Centofanti M, Oddone F, et al. Levels of plasma
homocysteine in pseudoexfoliation glaucoma. Graefes Arch Clin Exp
Ophthalmol 2011;249(3) :443-448

11 Moghimi S, Torabi H,Fakhraie G, et al . Dynamic contour tonometry
in primary open angle glaucoma and pseudoexfoliation glaucoma: factors
associated with intraocular pressure and ocular pulse amplitude. Middle
East Afr J Ophthalmol 2013;20(2) :158-162

12 Cumurcu T, Sahin S, Aydin E . Serum homocysteine, vitamin B 12
and folic acid levels in different types of glaucoma. BMC Ophthalmology
2006;23(6) :6

13 SRRk A /NG st , 4. TR B R RRK - 15 NS, 10— T2 HT
DU M R IE S R R 22 25 1Y O 2R 1 IR LA 2% 55 2011527 (3)
203-207

14 Micheal H, Qamar R, Akhtar F, et al. MTHFR gene C677T and
A1298C polymorphisms and homocysteine levels in primary open angle

and primary closed angle glaucoma. Mol Vis 200939 (15) :2268-2278

1095



