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The Protective Effect of Glutathione-Enriched Yeast Extract on
Acetaminophen-Induced Liver Damage in Rats
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The effects of orally administered glutathione-enriched yeast extract were studied in a model of acute
hepatotoxicity induced by a high intraperitoneal dose of acetaminophen in rats. The reduced glutathione
(GSH) -enriched extract showed dose-dependent hepatoprotective effects which were associated with recov-
ery of the liver GSH level. Because no hepatoprotective effects were obtained using bread yeast extract that
contained only low levels of GSH, the GSH-enriched yeast extract was shown to be effective by serving as
a useful precursor for GSH biosynthesis in the liver. Because the hepatoprotective effect of GSH-enriched
yeast extract tended to be stronger than that calculated from its GSH contents, substances other than GSH
might also have contributed. Oxidized glutathione (GSSG)-enriched yeast extract given orally also showed
a hepatoprotective effect together with recovery of the liver GSH level.
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Table 1. Glutathione contents (w/w (%)) of the

yeast extract.

Yeast extract GSH  GSSG Tojcal
glutahione*!

GYE*? 10.9 2.0 12.9

GYD*® n.d.* 12.9 12.9

Bread yeast extract n.d.** 0.5 0.5
*IGSH+GSSG. **GSH-enriched yeast extract.

*3GSSG-enriched yeast extract. **GSH not detected.
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Fig. 1. Effect of oral GYE on hepatic GSH con-

centration.

Rats were orally administered GYE (GSH-
enriched yeast extract), its related compounds
(i.e. B.E., bread yeast extract; GSH, reduced
glutathione) or 0.9% saline (CONT) before injec-
tion of acetaminophen (AAP) 700 mg/kg body
weight. The administered amount of each com-
pounds (g/kg body weight) was as follows :
GYE!, 0.78;GYE? 1.94; GYE® 3.83: BE,
6.67 ; GSH, 0.50. Each sample was equal to ad-
ministering glutathione (GSH+GSSG) as the
following amount (g.kg body weight) : GYE?,
0.10; GYE? 0.25; GYE®, 0.50; BE, 0.03. He-
patic GSH concentration was measured according
to the high-performance liquid chromatography
method of Reeve ef al. (1980)® with modifications
(consult “Methods”). Data represent mean + SE
of 6 rats. Different letters above the error bars
indicate significant (p <0.05) differences between
the various conditions.



Vol. 51 No. 4 1998

AEExFy b (FOUYAT7 3 F—¥CUFTA MY a—
(FEMEE (BR) 8Y)) 2 Fwe,

6. #EEt IR

EERT— 5 B VPHELBEERZECR L T, HEHER
¥, —TCEESES T, Duncan DL EREEICEL Y
EHHEOBEEE (0<0.05) 2HELI,

X B & R

1. #BOEHRGSH SEHBEI+X (GYE) R

AAP KE#E57 v Mz, GYE #0.78, 1.94 H 3 i
3.88 g/kg BOKE L7 R, AAP #5 5 BH%Tl,
AAP BB 5 LR TH GSH v~ v GYE 0 # 5
BIKTE L EERESIRBR > iz (Fig. 1), 7,
GYE 2 & % AAP #5. 27 Bffitt T Il GOT B & U
GPT EiEOBEE 2 EEMERIR (p<0.05), $2bb
FrEEEIIERI R LR SN, ZORRHBRERKEFENT
Hoitz (Fig. 2),

GYE & GSH ZH# LUIiER, vy 54 > (GSH+
GSSG) 500 mg/kg Z& e GYE (3.88 g/kg) 13 GSH #
Db DD 500 mg/kg £ D R WAF GSH v~V [E1E

(A)
2500

2000
1500
1000

500

Serum GOT (IU/L)

CONT GYE' GvE2GYE® BE GSH
(B)

2000
Cc
1500 be

1000 |
ab  ab ab

a

500

Serum GPT (IU/L)

CONT GYE' GYE? GYE® BE GSH

Fig. 2. Effect of oral GYE on AAP-induced
serum GOT (A) and GPT (B) activities.

Serum samples for measurement of glutamic
oxaloacetic transaminase (GOT) and glutamic
pyruvic transaminase (GPT) were collected 27 h
after AAP dose. The abbreviations used are the
same as those used in Fig. 1. Data represent
mean + SE of 4 rats. Different letters above the
error bars indicate significant (p<0.05) differ-
ences between the various conditions.
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CONT  GSSG GYD

Fig. 3. Effect of oral GYD on hepatic GSH con-

centration after AAP administration.

GYD represents the GSSG-enriched yeast extract.
GSSG was administered 0.50 g/kg body weight.
GYD was -administered 3.88 g/kg body weight,
which equals administering GSSG 0.50 g/kg body
weight. Groups of 4 rats were orally administered
GYD before AAP administration. Hepatic GSH
concentration was determined 5 h after the admin-
istration of AAP. Data represent mean=SE.
Different letters above the error bars indicate
significant (» <0.05) differences between the vari-
ous conditions.
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Fig. 4. Effect of oral GYD on AAP-induced
serum GOT (A) and GPT (B) activities.

Serum samples for measurement of GOT and
GPT were collected 27 h after AAP dose. Each
sample was administered as the same amount per
body weight as that stated in Fig. 3. Data repre-
sent mean*+SE of 4 rats. Different letters above
the error bars indicate significant (p<0.05)
differences between the various conditions.
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Fig. 5. Comparison between Oral GYE and
GYD on hepatic GSH concentration
after AAP administration.

GYE or GYD which both contained the same
amount of glutathione were administered orally
(0.50 g/kg body weight) before AAP administra-
tion. Hepatic GSH concentration was determined
5h after the administration of AAP. Data repre-
sent mean * SE of 5 rats. Different letters above
the error bars indicate significant (p<0.05)
differences between the various conditions.
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