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Influences of Guanethidine and a-Methyl-para-tyrosine on the hepatotoxicity of
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In this paper, the influences of adrenergic neuronal blockades of different mode: guanethi-
dine and a-methyl-para-tyrosine on the changes induced by carbon tetrachloride (CCl,) of hepa-
tic total lipid, glycogen, and lipid peroxide contents and serum lactic dehydrogenase activity
were investigated in male mice,

The results obtained were summarized as follows: »

1) The hepatic total lipid and lipid peroxide contents and serum lactic dehydrogenase acti-
vity were markedly increased by CCl,, but hepatic glycogen content were decreased.

2) The hepatic total lipid and lipid peroxide contents and serum lactic dehydrogenase acti-
vity were not significantly changed by guanethidine(20 mg/kg) or a-methyl-para-tyrosine
(5 mg/kg) injection.

3) The increase of hepatic total lipid induced by CCl; was inhibited by the pretreatment of
guanethidine or g-methyl-para-tyrcsine, and the increase of hepatic lipid peroxide content indu-~
ced by CCl, was slightly inhibited by them. But the decrease of hepatic glycogen content and
the increase of serum lactic dehydrogenase activity induced by CCl, were not affected by
them.
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@ IEFE: EW mouse s FFEBESES 36.7+
3.7mg/gm o] g =} (Fig. 1).

© B BEY s e BY AEAEKE
mouse [FIEA EH s 24RRIR T FHEEES

B 34.912.4mg/gm 24 EFEE] Mt B £F

B 4 g9} (Table 1, Fig. 1).

® Guanethidine $E§ % : Guanethidine € mouse f§
R st 4Rt BIET FREEEEL 38.0
T2.7mg/gm 24 HER 3t HEIENSR A
BEEY ES ¥ 4 glge(Table 1, Fig 1).

@ a-Methyl-para-tyroslne B R
tyrosine & mouse EIEA M 24m5Rike] WEdt
R E&ES 37.71.8 mg/gm 24 EHEH 3l
o HHEHLE FEHY 25 2 4 99 (Table 1,
Fig. 1).

® CCl, @43 : CCL, Z moused] FTFEHST 1
H, 3HY 68#& HET FEEESES §4% 61.6+
4.6, 49.015.3% 46.1F2.9mg/em 24 HBHA I
el 1HERS EM(76.5%) & MBS E HERS
9=}k (Table 1, Fig. -1).

® Guanethidine §ijEE# CCLAEHE © Guanethi-
dine & mouse JEIER TSz 24FEREEEe] CClL E
KTisste] 1H, 3AY 68 % WET FRlEEs
B &4 45.514.6, 38.911.8% 36.514.3mg/gm
24 CCLEgR  Fhete] 1A% WA (25.5%)1ke]
MEtEBRyC 2 FEHeg o (Table 2, Fig. 2).

@ a-Methyl-para-tyrosine §iEE% CCLHEHE : o
Methyl-para-tyrosine € mouse JEERN HHsE 126
Figgel CCLE KTFiEgtste] 1H, 3HY 6HHK HE
3 FFEEEES &4 49.043.8, 37.613.59 38.6
+4.0mg/gm 24 CCLIGEN] Hale HEBHoE
FEAT 2T ¥ & 990 (Table 2, Fig. 2).
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Table 1. Changes of the hepatic total lipid, glycogen, lipid peroxide contents, and the serum LDH activity
induced by guanethidine, a¢-methyl-para-tyrosine and CCl, in mice

Liver Serum
Medication Total lipid Glycogen Lipid peroxide LDH activity
(mg/gm) (gm%) (A. of TBA,;,/g) (Wroblewski unit)
Control 34.91+2.4 3.8140.22 17.322. 4 302.5419.2
CCl,: 1 day 61. 64, 6*+** 0,360, 0gF*** 51. 06, gFF** 826. 3:-38. 4¥¥**
3days 49.07+5. 8% 2.653-0. 39 34. 5], gFFEr 444. 04225, 5¥¥*
6 days 46. 14-2. 9** 3.63710.23 22.8%1.6 352.04-41.4
Guanethidine 38.0+2.7 3.7710.22 18.711.8 262.0--48.5
a-Methyl-para-tyrosine 87.71+1.8 3.5410.26 18.8710.8 271.75-19.2
*1 p<0.035, **:p<0.02, % p<0.01, %% p<0. 001
These data indicate mean—standard errror.
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Fig. 1. Changes of the hepatic total lipid, glycogen, lipid peroxide contents, and the serum LDH activity
induced by guanethidine, a-methyl-para-tyresine and CCl, in mice.
N; Normal group
C; Control group
Cl; CCl, 1 day group
G; Guanethidine group
M; a-Methyl-para-tyrosine group
¥ 0,001
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@ HEH: AEAEKE mouse ERA itz 24

BRI JE R Hﬁﬁ@%ﬁ 3.8140.22gm% =4
EFRA s Bl 2% 2 9 ¢l oH(Table 1, Fig.

1).

@ Guanethidine #5475 : Guanethidine & mouse §
B st 24mEfHIER] BIES FHERESES 3.77
1+0.22gm% 24 HEE Mt HEHBHOR FE
e 25 E 4 g9t (Table 1, Fig 1).

@ a-Methyl-para-tyrosine {417 : a-Methyl-para-
tyrosine% mouse JEER EHE 2 24 HIES
FEREES 3.5410.26 gmB 2] HEE kil
HEHBGOE HEEY B T 4 90 Dh 1
Fig. 1).

® CCLiEgE : CCLE mouse o] FTFHESIst 107,
SHY 6H% BED FFEEAES £4 0.3510.09,
2.6570.39% 3.6310.23em%B2x ¥ Held
1H3- sH#ES B4 (90.8%, 30.4%)& #HEtEmo=
HHE#sHgl vF (Table 1, Fig. 1).

® Guanethidine §jE@EE CClLE 42 Guanethi-
dine & mouse JEIER ST 24FEiHEal CCLE i
TS 18, 38 6A#%d AES FHEESES
FE 0.4820.06, 2.171+0.23% 2.44--0.22 em%BEA
CClLtgte] thslel 6B#9 WA (32.8%) = #Hite

0 2 HEFESIg e} (Table 2, Fig. 2).

@ a-Methyl-para-tyrosine §j BB CCLITHE : a-
Methyl-para-tyrosine & mouse JElEFR H5tstz 128
Mgl CCLE KISt 1H, 3AY 6040 WE
o FFRER &R &% 1.0520.25, 3.0940.26%9 3.80
0.8 gmP% 24 CCLHEHE Mot 1HES 8
B (200.0%) = #EHERMo2 FEHSHG o (Table 2,
Fig. 2).

(c) FFBERLACEE 20 5t B :

@ EFEH: E% mouse o] FFERBLIEEEES 18.3
2.3 absorption of TBA;g,/gm (A, of T./gm)e] g vF
(Fig. 1).

@ HEA  AFEAEKE mouse [EEERA HHhT 24
Fetel] PlEs FREAmEESR-S 17.312.4 A, of
T./gm 24 EFFE sl 5l 2% £ + A9+
(Table 1, Fig. 1).

@ Guanethidine 5% : Guanethidine -& mouse fi§
A HEatstn 24B R MED FEBEEEEEL

18.7+1.8 A. of T./gm 24 HRE Hele] Hishe

02 FEHET £F £ 5 sldsh(Iable 1, Fig. 1).

@ a-Methyl-para-tyrcsine f41%8% : a-Methyl-para-
tyrosine & mouse fEIER HAtS T 24B5 Bk JES
AL E SRS 18.810.8 A, of T./sm 24 %
Bkl Mol HEBEMNoE FEET 22 8 5+ 8
g1t} (Table 1, Fig. 1).

® CClL:gtEf « CCLE mouse o] TSl 1H,
3H, 6H# WEd MWEBLEESES 44 51.0
+6.9, 34.5+1.8% 22.841.6 A. of T./gm 24 #
MRl Mste] 1H=F 3H&S #8N(194.8%, 99.4%)
= HErERNeE FEZeY e (Table 1, Fig. 1).

® Guanethidine §iEBE# CCLHEHE © Guanethi-
dine -2 mouse B eI 2448 CCLE K
THssle 10, 3EY 6H#C WEd BEMLIEE
B £4 39.416.4, 30.145.18 20.714.5 A, of

- T./gm 24 CCLEEgR M3l HEFENSZ FER

e 25 B 4 g9l (Table 2, Fig, 2).

@ a-Methyl-para-tyrcsine §ijEE s CCLIEHE: : a-
Methyl-para-tyrosine & mouse JEER Hisla 128
Hi#ke) CCLE K TFH4iste] 1H, 3HE 6H% #E
T FFAMLIEE SRS 4% 42.5138.1, 34.316.5%
24.243.5 A. of T./gm 24 CCLIEMEG Hild
At o R FREET £E & F g (Table 2,
Fig. 2).

B) Mouse % LDH ZEEO #8t B

@ E#RE: IE% mouse & I LDH jEH#E = 318.8
+34.4 Wroblewski unit(Wr.U)e] ¢l =} (Fig. 1).

@ BB AMAEKE mouse IR Eita 24
kel JEs My LDH EMEE 302.5419.2 Wr.
U=z EFH et HFHENes RS 25
B <= olgdv}b(Table 1, Fig. 1).

® Guanethidine ¥ 417 : Guanethidine € mouse g
W AT s 4Btk WES m¥F LDH EHEE
262.0148.5 Wr.U 24 R b3l fitEMHes
HEZET 285 £ 5 glg=(Table 1, Fig 1).

@ a-Methyl-para-tyrosine yEE{7E ¢
tyrosine -& mousefEIEAY ATt 4RI HET
mis LDH E#EE 271.7419.2 Wr.U 24 HiERLd
Ihale] #EHEMNLE FESET %E T 9l =t (Table
1, Fig. 1).

® CCLIEAHES - CCLE mouse ol JFIELFSHT 1H,
3HY 6% WET MmiE LDH &ML &4 826.3

a-Methyl-para-
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Table 2. Influences of guanethidine and a-methyl-para-tyrosine on the increase induced by carbon tetrachlo-

mice

ride of the total lipid, glycogen, and lipid peroxide contents of liver and serum LDH activity in

Days after CCl, injection

Medication
1day 3day 6day
CCl, 61.114.6 49.07+5.3 46.1+2.9
Total lipid (mg/gm)  Guanethidine-CCl, 45.5+4.6* 38.9=1.8 36.51-4.3
a-Methyl-para-tyrosine +-CCl, 49.0+3.8 37.6123.5 38.6:£4.0
Glycogen (gm%) ccl, 0.85+0. 09 2.6574-0.39 3.6310.23
Guanethidine +CCl, 0.48+0.06 2.1740.23 2.44-0.22%*
a-Methyl-para-tyrosine+CCl, 1.05+0. 25%* 3.0020.26 3.8074-0.78
Lipid peroxide CCl, 51.02:6.9 34.51.8 22.81.6
(A. of TBA;,/g) Guanethidine+CCl, 39.44+6.4 30.145.1 20.714.5
a-Methyl-para-tyrosine+CCl, 42.5+3.1 34.3+6.5 24.248.5
LDH activity CCl, 826.3138.4 444.0%25.5 352.0441.4
(Wroblewski unit) Guanethidine+CCl, 826.5142.8 470.831.4 333.8154.8
a-Methyl-para-tyrosine +CCl, 820.0+31.6 825.0+52.7 348.31+50.9
*: p<0. 05, **: p<0.001
These data indicate mean-Fstandard error.
Total lipid Glycogen Lipid peroxide LDH activity
(mg/ gm) (gm%e) (A.of TBAS32/gm) (Wrobiewski unit)
X 60 - 800 -
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40 4 X
i3 x N
/ \x e 4004
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2004
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days after carben tetrachloride injection

Fig. 2. Influences of guanethidine and a-methyl-para-tyrosine on the changes of hepatic total lipid, glyco-
gen, and lipid peroxide contents and the serum LDH activity induced by CCl, in mice.

O O CCl,
X X : Guanethidine+CCl,
X= == =X : a-Methyl-para-tyrosine 4 CCl,

438.4, 444.07-25.5% 352.0-4-41.4 Wr. U2A %K
Feol Mesle] 1A 3AY BM(173.2%, 46.8%)%&
M 2 HEF QoL (Table 1, Fig. 1).

® Guanethidine §jE&E % CCLIESRE : Guanethi-
dine & mouse A TEEshm 2485 %] CCLE Fk
TiEstste 10, sHY 6B WEsr m@ LDHE
HEE 4% 826.31-42.8, 470.8-+31.4% 333.84-54.8

*: p<0.05
*k: p<0. 001

Wr.U 24 CCLIEHE tsle HEEMmeE FEH
3 2B E 4 ¢glol o} (Table 2, Fig, 2).

@ a-Methyl-para-tyrosine §jEEH CCLELHE @ a-
Methyl-para-tyresine 8- mouse [EfERN HEstm 128
Mkl CCLE JFi4tste] 18, 3SHY 6HR JE
& M LDH E k= &4 820.04381.6, 325.0£52.7
ol 348.3-+50.9 Wr.U 24 CCLEgiEl] Hosle] #ist
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