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Synthesis of Glutathione and Preliminary Evaluation of Their Biological Activities
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Abstract:In this study, a-GSH and y-GSH were synthesized by Fmoc solid phase peptide synthesis method, using 2-
chlorotrityl chloride (2-CTC) resin as solid carrier and DIC/HOBLt as condensing agents. The protected peptide was ob-
tained by cleavage with TFA/EDT/m-Cresol. The crude GSSG peptide was then formed by air,H,O,or I, oxidation of -
GSH separately. After semi-preparative RP-HPLC purification, three pure peptides were obtained. The purities of a-
GSH, y-GSH , GSSG pure peptide were 99% ,99% ,98% ,and the total yields were 60% ,64% ,57% ,respectively. Final-
ly, their hepatoprotective effect on CCl,-induced acute liver injury in mice was observed. The result showed that three
synthetic pure peptides can significantly decrease ALT and AST activities in mice serum,and there were no significant
differences with y-GSH for injection, which may provide reference for industrial production.
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Fig. 1  Structure and synthetic route of 1,2 and 3
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(GSSG) 73 S FLAS W BE 4 0. 2% (0. 4% 0. 8% (1)
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Table 1 Comparison of different cleavage cutting effect
. AR DRINETE W i o
Formula racking esin weig] rude peptide Yield (%) Purity (% )
composition (V/V) before cutting (mg) weight (mg)
A TFA-H,0 (95:5) 500 89 34 84
B TFA-TIS-H, 0 (95:2.5:2.5) 500 126 56 88
C TFA-EDT-m-Cresol (95:4:1) 500 106 64 94
D TFA-EDT-Thioanisole-Phenyl ether (90:3:5:2) 500 117 50 95
2.2.2 HMRE e AR (E I R) At AR R R AR R RN R AP S B

— PR AR AT LA S SN A 3 AR
el T AR R B RN ] g, A5 I S i 2
WK , B S 4G 22 | P E RS N 7= A0 . AR SE Ik
FAR TR i B A T, 2 B S s W A e vk I 2%
PFR2#0.5 h 5, HEE TR EE (30 C) K H
0 et NN € Y O
2.2.3  ZLfRetE

LT 3 B AE K S B R R T R 5

SRAEVFZ R ONE , TR 25 22 JRCH I ] Ak T 56 2 1
WEE iy, e R B IR E L. LR A B
2 2 b I, AR SE 4, B2 R HISCR AR
WA, ARSI 6 3 PR AS ] 4 S8 Ak D ik il s
SAACH IR TR R 3, AT B B A
AT IR AACRCR AT TR AR IR 2,

R2 ARELEELIRHILR

Table 2 Comparison of different oxidation effect

AL 2 e AL IS 3 i

e Quality of 2 Quality of 3 AT Mo s
Oxidizing agent before oxidation (mg)  after oxidation ( mg) Oxidation Time (h) Yield (% ) Purity (% )
50, 100 73 72 70 90
il 1, 100 92 0.2 90 98

WK H, 0, 100 94 0.5 91 95

MR, 2 AR R AR B (ER
B TR 52 O E) R, EL RS 49y ik B2 b 5T AR, 5 )
R 2 B BB Tk 2R FIXUEAUK A AL
L AR ERR F Ik LAA 38 240 T A, ih

&2 J, RS REE K AR, ELRR o R
2.3 HIFRFWHRESE

m&3 5, &M 1(a-GSH) .2 (y-GSH) Fi1 3
(GSSG) 514+ H 2 #F 80,40 mg/kg | & T AR AT LA
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AR/ TR LT ALT F1AST K- iR 551

(20 mg/kg) 1A o

R3 EZERTFEHRUEW1.23 5EHA2 BX 4 FRMEMFRG/NRME ALT 5 AST &M ( x +S,n=8)
Table 3  Effects of synthetic compounds 1,2,3 and 2 for injection on serum ALT and AST of 4-induced acute liver injury in mice ( x
+S,n=8)
51 ALT AST
Group (u/L) (w/L)
. 24.63 £8.12 21.26 £6.17
JJ:’,%L’%? Normal group 165.08 +60.43 121.75 £51.53
AR 17345 5 2 Model group . )
ST 2 4H Injection of 2 group (20 mg/kg) 89.12 +36.78 74.67 £28.65
ST 2 4H Injection of 2 group (40 mg/kg) 38.64 £17.87"° " 30.37 £12.22" "
FHH 2 4 Injection of 2 group (80 mg/kg) 25.37 £11.75" " 22.23£10.17" "
405 + A Ak A9 1 41 Synthesis of compound 1 group (20 mg/kg) 102.03 £43.87" 77.45 £33.32
I + G AL &4 1 40 Synthesis of compound 1 group (40 mg/kg) 41.16 £16.34 ™" 34.24 £13.49" "
HH5 + & idb&% 1 40 Synthesis of compound 1 group (80 mg/kg) 27.01 £9.36 " * 26.11 +14.23**
45 + & Ak &4 2 40 Synthesis of compound 2 group (20 mg/kg) 77.13 £35.46* 59.21 £32.54*
405 + A A &%) 2 41 Synthesis of compound 2 group (40 mg/kg) 35.80 +15.76 " * 30.70 +12. 13 * *
R + G Ak &%) 2 40 Synthesis of compound 2 group (80 mg/kg) 2530 +12.47 " * 2526 +11.24* *
HH + %EZ’H_’,%% 3 %4 Synthesis of compound 3 group (20 mg/kg) 94.16 +39.34 * 69.37 +30.42*
H??ﬁ{’f +Eﬁ}§1{ﬁ% 34 S:ynthes%s of compound 3 group (40 mg/kg) 46.56 +18. 17 * 37 67 +12.45 % *
W45 + & Ak &%) 3 41 Synthesis of compound 3 group (80 mg/kg) 97 18 £13.19* * 24.36 £9. 64 * *

TE - SRR ZE UL, © P <0.05, " * P <0.01,
Note ; compare with liver injury model group, * P <0.05, * * P <0.01.

3 it

T ST y-GSH HUAL, /Iy B R 4 451K
BRI, B AL S 1(a-GSH) 2(y-GSH) 1 3
(GSSG) e | Hb i) £ 2 40 AT LA S 25 e AR /0N U A
ALT 1 AST 7KF, HAR Y7 RCR 15 [R) 45590 18 1 v 36
v-GSH Joli 225 . WA ULIA fl LIE IE I 7 ik T
AW H IR & Rl
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