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BE: BEY WK JRE KA S Ak (glutathione, GSH)%F I ¥ X vg & =t 82 i R B (methylenetetrahydrofolate reductase,
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J-% R Z sk 4T MTHFR C677T A2 569 A W 9 B1(CC &, CT 24 TT &), 12 A G & 2 48469 B 4R-F 3 o iF F 2L F
&R (homocysteine, Hey)RE, A& 2 4 MTHFR C67T7T Az SRR A AR & 2T Hey K E, &R 12485,
G 28, F 20 Hey REH B EKTEHFH(P<0.01), G5 FARKEZFALHFEL; ERRAARAES, G4, F4
Hey R EMAETE7A7; 124 CCREH, G4 Hoy REBARE F 408 % 2(10.3+3.2 pmol- L™ vs 15.5+3.6 pumol-L™!,
P<0.01); £ CT R &£ 4,2 40857 )6 Hoy IREZF AL FEL; A TT B EH, F 4 Hey RE R G A £ 9 2(26.7+
9.8 umol-L™! vs 45.5+10.6 pumol-L™', P<0.01), £5i® GSH #A K %A& Hey, BARMAK Hoy REZ B 5etBimiL, 124
MTHFR C677T CC # % TT # HHcy %% ¥, GSH %5 »+ 82 &A% Hey e91E A A £ 5%, GSH T4 47457 HHey 2hdhZ—, £
3+ MTHFR C677T CC # HHey %%, AUk H BA
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Clinical Efficacy of Oral Reduced Glutathione in Hyperhomocysteinemia Patients with Different
Genotype

JIN Kaishan!, FU Chunlin', LU Yan!, TIAN Hairong*(/. Department of Geriatrics, Huadong Sanatorium, Wuxi 214065,
China; 2.Department of Endocrinology, Jinshan Branch of Shanghai Sixth People'’s Hospital, Shanghai 201500, China)

ABSTRACT: OBJECTIVE To study the effects of reduced glutathione(GSH) by oral in hyperhomocysteinemia(HHcy)
patients with different methylenetetrahydrofolate reductase(MTHFR) C667T point genotype. METHODS One hundred and
seven patients with HHcy were randomized divided into 2 groups: group G(rn=55, GSH 0.2 g bid), group F(n=52, folic acid
tablets 0.4 mg bid). In all patients, the genomic DNA was extracted from the peripheral blood by using Genomic DNA kit, and
single nucleotide polymorphisms of MTHFR C667T was genotyped by PCR-chip hybridization(type CC, CT and TT). The total
average serum homocysteine(Hcy) as well as the average serum Hcy of each genotype patients between the 2 groups were
compared after 12 months. RESULTS  After 12 months, compared with before treatment, the average serum Hcy of group G
and group F decreased significantly(P<0.01), but there was not significant difference between the 2 groups. The average serum
Hcy of each genotype patients in group G and group F decreased significantly. But for type CC patients, the average serum Hcy
of group G decreased lower than group F(10.3+3.2 pmol-L~! vs 15.5£3.6 umol-L~!, P<0.01). For type CT patients, there was not
significant difference between group G and group F. While for type TT patients, the average serum Hcy of group F decreased
lower than group G(26.7+9.8 pmol-L™! vs 45.5+10.6 pmol-L™!, P<0.01). CONCLUSION GSH can effectively reduce Hey, and
the overall effect of reducing Hcy concentration is similar to that of folic acid. But in MTHFR C677T CC and TT HHcy patients,
the effects between GSH and folic acid may be different. GSH may be an effective method to treat HHcy, especially to those
patients with HHcy of CC genotype of MTHFR C677T.

KEYWORDS: reduced glutathione; folic acid; homocysteine; methylenetetrahydrofolate reductase; gene polymorphism

i JE AT B H B (glutathione,  GSH)E Il JK [ NIZEIZENL 58 GSH RYT 2 BURE PRI A i SE 1
N kR ), LK R A B &R (homocyysteine, TN R B Hey MIPEH . (HIX LR T3
Hey)FI52m 2 5] i 78 FE R . R4k R ENTED) K GSH {7, 25 253845 9 L PRI S AT Jhk
WSS A 7S IR SE GSH AT BRI R 1LiE Hey. SHAR v, HZARRI 08 8 A 2 i . A#F IR K
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O Mk GSH Xf mr [\ A ¢ B & R AE
(hyperhomocysteinemia, HHcy)VRI71ER, IF5
1) L O E | A S S V1V = W ) -3
(methylenetetrahydrofolate reductase , MTHFR)
CO77T AL S AFZERI AL (CC B, CT 2UMI TT )R
FHIETT ROR, B B T IR IR 259 T 1l HHey B RS
HEILEFE .
1 BRS5HEE
1.1 X%
2016457 H—2017 47 HEEHE LT 77
TN NREERE A L Bel 1211 HHey B3 .
HHcy 12 Wi Ax #E . 8 B N Il & Hey WK B
15~30 pmol-L~'\ HJEH 31~100 pmol-L~'. HfE
J9>100 pmol-L7'BY, NIEE#H 107 N, Fikd 24~76
%, FRIFER42.75£5.46) %, R B 78 1, %«
PE 29 Bl AAF ARG EBEACE R R FE, B
Byt A .
1.2 ik
1.2.1 pHEKGY 107 BIEFHEW S N2H:GH,
554, DAk GSH(BW ¥ 5 =%, H R 25 Al 2456 PR 53
fEAT], E 251 H20050667; FkE: 0.1 gx36 J7)
0.2 gbid; F 41, 52 %1, CHRHER F (LR BCFA 250l
A RAF, EZdEF: H20044917; #AK
0.4mgx31 F) 0.4 mg bid. 2 4LiGIT AT 4 HE4
MTHFR C677T i sl Z 2R, 12 NMH A
Ebd 2 ARG Hey WRE, PLK 2 4
MTHFR C677T AS[F] 3 K (CC B CT BUA TT )
BHPIMTE Hey W .
1.2.2 MTHFR C677T fi fiJE N L &AW K
F ¢ Z R0 18 AR Bt s R B X R 5 iR
fikIfiL 2~3 mL, FLr 200 uL 4= 1L T DNA %R R
H e A o K 28 & I3 % 2 B (polymerase chain
reaction, PCR)-:0s [ 44 22 ¥4Il MTHFR C677T fiL
MR Z AN, WA e E R R AR A
;= BERLES A A  E S BT R, an B P
LS E MBS, ULEHZI5 Gy, BRI
1.2.3  AfbdEtata . SR EEFEBG). L
HIRFEE(BUN). MLIEIUEF(Cr). L& Hey HIBLUAK
LT AUS400 4= H 3 2E A7 BT A (H AR BUMR B 7=
Wk S )R . FE Ak I 2T 2 (1 (HbA c) A 5
D10 $iAk ifin 21 8 F A A (35 E Bio-Rad 2 &)l «
1.2.4 i ARFFCRH AR SE . E,
B ENFRE. SRS SRS, A
HERBEAR AT R IE, HR 275 R vEu .
BRI 242 2020 4F 2 H 55 37 555 3 1

1.3 SRtk
IFEHIEL X £s £Ix, I SPSS 16.0 &it#
AT R R S5 B3 AT 7 2253 W, P<0.05 SHZERA 4%
HES-3E
2 SR
2.1 HEHEER
2 B MERILLG] . PR . HHey #4900
%1 &5 b« MTHFR C677T AR &R 7Y |5 b3y HoA m]
tete. IR 1.

®1 2HEHEATH

Tab. 1 Basic information of 2 groups patients
TiH G H(n=55) F #(n=52)
P51
B 151(%) 40(72.7) 38(73.1)
2 /B(%) 15(27.3) 14(26.9)
L% 43.04+6.03 42.88+5.73
A5 w48 H kg m2 22.61+0.18 23.00+0.24
JiiNES
W4 i /mmHg 116.23+14.45 120.31£15.22
#75k K /mmHg 70.65+9.23 68.87+10.45
A4
TG/mmol-L! 2.09+0.77 1.89:£0.64
TC/mmol-L™! 5.03+0.66 5.11+0.72
LDL-C/mmol-L"! 3.120.49 3.08+0.45
HDL-C/mmol-L™! 1.06+0.12 0.990.17
FBG/mmol-L~! 5.53+1.14 5.46+1.45
HbA,c/% 5.18+0.46 5.13+0.51
BUN/mmol L™ 5.82+1.06 5.70+1.11
Cr/umol-L™! 78.22+22.08 76.94+21.65
fei 1) 224 2 Jt e IR ILJEE 43 £
B2 E /1 (%) 39(70.9) 38(73.1)
o BE /51 (%) 11(20.0) 10(19.2)
¥/ (%) 509.1) 4(7.7)
MTHFR C677T 3K #!
CC R /51(%) 31(56.4) 29(55.8)
CT 2/5(%) 14(25.4) 15(28.8)
TT B/51(%) 10(18.2) 8(15.4)
F RN
Ty 1ML 975 /981 (%) 11(20.0) 12(23.1)
5k L0975 /1510 (%) 3(5.5) 3(5.8)
2 BUBE IR/ (%) 7(12.7) 8(15.4)
R
ACEI KZ¥)/51(%) 3(5.5) 2(3.8)
ATIZEZH/5(%) 6(10.9) 8(15.4)
Rif =] TG Ak /451 (%) 14(25.5) 16(30.8)
T /151 (%) 8(14.5) 6(11.5)
ORI/ A5 (%) 5(9.1) 4(7.7)
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2.2 2 HBARIE Hey 221k

12 NAJE, 2 i Hey K5 B2 K TRIT
AI(P<0.01). G415 F AR LG R Lo
PR 2.

FT2 2HEMAEME Hey TH(Xxts)
Tab. 2 Changes of the total serum Hcy between the 2

groups(Xx £ 5) pmol-L™!
A5 BT HITIA
G H(n=55) 24.845.5 18.3£4.2Y
F 4l(n=52) 25.0+5.7 17.9+3.8D

W HWRITETIE, YP<0.01.

Note: Compared with pretherapy, "P<0.01.

2.3 2 44 MTHFR C677T £ fi A [A] 3 R 77 g

1Y% Hey W AR 4L
EARFZERNAEE, G A, F 45975 Hey

WIEYEE TG AHERA P<0.01; F 4 CC

7 P<0.05, CT A, TT % P<0.01). {HTE CC i

%, G4 12 MHJG Hey W FRIRE: F 4L 5E 0] &

(P<0.01). fE CT B, 2 4IGJ7 )5 Hey W%

SRR EE S ME TT BEHE, F 4 Hey WE

FAARHR G 2415 B . (P<0.01). 455 L3 3.

=3 24 % MTHFR C677T F A % H & £ m & Hey %

ExM(Xxts)
Tab. 3 Changes of the serum Hcy of each genotype patients

between the 2 groups(x * ) pumol-L!
cc CTH TT 1
4151
n Hcy n Hcey n Hcy
BIT AT 18.4+3.5 41.6+9.2 68.4+12.2
G#H 31 14 0
AT G 10.3£3.22% 24.4+6.3? 45.5+10.62%
BITHT 17.8+4.1 42.0£10.4 70.2+13.5
Fdl 29 15 8
RITIE 15.543.6D 25.0+£7.1% 26.7+9.82)

e 5RITETHE, VP<0.05, 2P<0.01; 5 F4lLkE, YP<0.01.
Note: Compared with pretherapy, VP<0.05, 2P<0.01; compared with F
group, YP<0.01.

3 e

HHcy #2168 25 .32 5 Hey /K P18 £ Fh R /R
TR . BarEBs EXF Hey 191E% 45 55
) AR RO AR v o B I o 5 V6 48 R P R S
Jig I 3% & Hey 7K~F>10 pmol-L™' Bl A] & XNy
HHcy, {HFE 2 1) 3CHk¥ HHey & XCNIMIE Hey #
FE>15 pmol-L~'s HHcy & £ Rl i f& 16 K 1,
R AL TR B B AR A . AR R . RS
B IO 25O J T 05 . eAh, 3R R Hey Ft
Fe I AT R BOHT A ) L e A ST A MR

-352. Chin J Mod Appl Pharm, 2020 February, Vol.37 No.3

BT HHcy CRCHTE K 2 Pl e il 2 O il
I 95 B A S KU R 114, R 245409697 HHey
BT IE SR 2 1 KE . BT 2 MY
FEAMER ., 44K B12. N-Z R EIRD). w5
I A Z(ADT)O,  Fr 2 351 B,
10T R ¥G Y7 HHey MW i R 7E o), G AR
MR & TR, DA R VA T I U 1 45
ERFF R, Fh M BN BE S PR M3 & Hey 7K
T 25%~33%%), BE#% MTHFR C677T K £ 4
PEWF R B T2 R, HHey i 36 97 B A
MTHFR C677T {7 s R 8, A FiEHAE M
B9 7 EPl. MTHFR J& MR A1 Hey AR#H&EE 11
—RHENS, £ Hey MEEZRRINHAL A B EAE
R, HIEHEICHZ BRI . Rosenberg 451
FIWF 7T Y, MTHFR C677T i i3 8 £ St —
ANFE MTHFR JE R 55 677 47 b B 15 s g 35 4R ik
AR R, Hf 2 FEE MTHFR 40 %R
PN B, (FEEE RS, 5l k—RFE
J#i . 5 MTHFR C677T 2 [A 2 75 P A0 ¢ 1 5 (45
MAEEAR . R PR AE . BE R 4RSS,
2014 = Zappacosta S 57 25 R BI12), Hey A I3
B2 5 £ MTHFR C677T FIASF 3L R AL 2 6] 45 &
2 R(Hey: TT 35°KT CT &4F01 CC &Y Mig
MR TT #t5/8NT CT BRI CC AY), AWFFRLE R
H5H—%. W5 ER, X+ MTHFR C677T CC %
%, T MTHFR i &, MWERECREIIER,
IS FH R 16 97 B Hey FOSCR R AR,

GSH &) ZAFAE TR N I — T A i
W, HBER. AR ARAR, A5
5, RN EZEPBEER], e, BB
MR TR PUER, seIE kI SR =,
LT i Jo ot S S R DT R 1) (R 7 24 L B 285 )
hfese BfE A4, GSH # TP g, =
BEE R FLIRN, R T E AR B

KT GSH £ Hey (4L, Daniela Giustarini
SRR DUR R WK 80%LA EfY Hey PL AR
ME5HEBO4E, WRERSE K Hey(Heyssp).
Heyssp £ GSH fEH T 742085 Hey(f-Heys) X &
H 45 & B BEH BK(GSSP), 441Kk b GSH
KFFE, RNAF. 1 f-Heys 5 Heyssp A 5
SRS FENE, TR DA R UM B . R
M HEET A0 T . Heyssp+GSH«——f-Heys+GSSP.

AR, EH DEUNHIE GSH K H ik
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1697 HHcey, [RIBS 37 DRI R B0 RRAH, PPAh
GSH [#fik Hey HIJ7 2. 53R 278, GSH g8 %%
i Hey, SARRRE Hey MIRON S5 M ERMIL . HTE
MTHFR C677T CC B4 TT B, GSH 5 Mg F% 1%
Hey [EFIAT 2 5. MTHFR 5 HERAC 8 A 5%,
RIS TT B30 5 5 o I8 JE A 23 Jo H kot 2% L
BIAR, HEASRERSNTRMEII. 3T TT
RMLIE Hey WL 8 my, 6113 GSH MR B15
AU BRI o & BOX A Z AR, AT RE IE 2
Wi HIASFEE LS. 78 MTHFR C677T CC %,
GSH F#MIK Hey HOR AR T MR %8, IRAAAE
& GSH, PAKHEKBARA GSH, HFEK Hey
RN it — 2B 9. A 4h, RS WAATENLE
XF GSH HBURE:, TMES I — 5T .

B2, AT RN KO RSN GSH fig
A BIFACINTE Hey, v RMENIGIR Fi6YT HHey
Hikz—. JuHXHTF MTHFR C677T CC & HHcy
B, AE B GSH IRTT .
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