MEEAN LB EE
Kor, J. Env, Hlth, Soc.
Vol. 14, No. 1, 87~101,1888

R REE R ke DA PR ILR S B}
Guanase VETE&EE)H] vlxl= 28

E ® 4
BRASE ARNEXE ARRBERN

Effect of Carbon Tetrachloride on the Changes of Guanase Activity
in ‘Rats Fed Low or High Proteins Diet

Hoe Yang Kang

Dept. of Public Health, College of Natural
Science, Keimyung University

Abstract

The effect of hepatic injury produced by CCl, was studied on rats receiving a low protein-high
carbohydrate (7% casein), standard protein (20% casein) and a high protein diet (30% casein).
The rats fed low protein diet are resistant to CCl in its effects on the liver as judged by histology,
serum enzymes(guanase, ALT) and the content of hepatic protein. On the other hand, the
pretreatment of hydrocortisone before injection of CCly to the rats fed a standard diet, slightly
decreased both serum ALT and guanase activities. In the pretreatment of actinomycin D, the
liver and serum guanase activities were significantly decreased. It indicates that the cause of
increasing serum guanase is based on the alteration of membrane permeability and the result of
accelerated enzyme synthesis in liver cells of CCl; intoxicated rats.
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Table 1.

Composition of experimental(g/kg diet )

Ingredients Low protein Standard protein  High proten
Casein 70 200 300
Corn starch 804. 36 674.36 574.36
Corn oil 54.8 54.8 54. 8
Vitamin A and D mixture (a) 10.2 10.2 10.2
Vitamin B and K mixture (b) 2 2 2
Water souble vitamin mixture (c ) 3 3 3
Vitamin B,, (d) 1 1 1
Salt mixture (e) 40 40 40
a -Celltose 20 20 40

a) Vitamin A & D mixture : 51,000 unit of A and 51,000 unit of D dissolvedin 100ml of

cornoil,

b) Vitamin E & K mixture: 5¢ of a -tocopherol

of corn oil
¢) Water soluble vitamin mixture:
drochloride

10, riboflavin 20, nicotinic acid 120, pyridoxine 10, Ca - panthothenate

and 0.2g of meandion dissolved in 200mi

contained(mg ) ; cholin chlin chloride 2000, thiamin hy-

100,

biotin 0.05, folic acid 4, inositol 500, p -aminobenzoic acid 100.

d) Vitamin B,

e) Salt mixture : contained(g)

: 5mg of vitamin B,, dissolved in 500ml of distilled water ,
; CaCO, 300, potassium phosphate dibasic 322. 5, MgSo, 102,

Ca -phoshate monobasic 75 NaCl 167.5, ferric citrate 27.5 KI 0.8, ZnCl, 0.25,"CuSO,

5H,0 0.3, MnSOQ, 5, molbdic acid 0.2
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M= LP#S # 47 %(P<0.001), SP#=}
HPRES 5 B 3t3] %58 %Sl HES BME
BA(P 0.001).
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Table 2.
livers in rats

Body weights

280
240
200
160
o——»; High protein
o——o0 ; Standard proteie diet’
120 p——o; Low protein diet

0t —

9 15 21 27 33(days )
Fig. 1. One month weight gain in rats fed
a low, standard or high protein diet,
Each value indicates the mean +SE
of twelve rats.

FEo] A3 fENstto]l BRe= U FhEH
Lo#gel hLBR AR F-9lol MRl T A3t
Al VYelwto vi(Fig. 2-E, Table 3), SP B
Aot HF3x mrr=dt(Fig. 2-B,C,
Table 3).

3. Frm M BEnE S8 ¥
Fras lg BaE &8 LPRol SPH

Effects of dietary protein and intradermal injection of CCl, on the weight of

parameters

% of liver weight

CCl, Number of rats Liver weight
Groups Body weight

— 5 4.46 =+ 0.54 2.69 + 0.06
Low protein diet . o

+ U 6.79 + 0.70 3.96 + 0.15

.- 5 6.79 # 0.57 2.74 + 0.09
Standard pwtein diet . x

+ 7 10.56 + 0.78 Hhios

— 7 713+ 0.17 2.77+ 0.064
High protein diet ok —_—

+ 7 10.57 + 0.25 4.38 + 0.09

Values are mean + SE of the number described as above.
» : Significant difference from its control group (P < 0.05)
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Fig. 2. A. Light micrograph of rat liver, control group (. -C). Hepatic cell cords are regu-

larly arranged. There is no fatty change or fibrosis. H & E stain, x 200.
B. Rat liver, L-T. Moderate fatty change is demonstrated around central vein,
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H& E, x 100.
C.Rat liver, S-T, Severe fatty change appears around central vein, H& E, x 200.
D. Rat liver ,L- T, Focal necrosis with infiltration of neutrophils is present, H& E,

X 400.

E.Rat liver, H-T. Zonal necrosis around central veins is characteristic. H& E,
x 100.

F. Rat liver , L- T, Fibrosis with inflammatory infiltration is noted in portal areas,
H&E, x 100

Remark : L-C : The rat fed a low protein diet.
L-C : The CCl, intoxicated rat fed a low protein diet,
S-T : The CCl, intoxicated rat fed a standard protein diet,
H-T : The CCl, intoxicated rat fed a high protein diet,

Table 3. Microscopic finding of rat liver treated with CCl,

Group
LC LT SC ST HC HT
Findings
Fatty change mild *(2/5) - Y (1/5) — METAD —
moderate  — *2T) — 2/T1) - NQYAD
severe - H6/T) — *(5/1) - *(6/7)
Necrosis random — Y1/17) — NETAD] — *(5/1)
zonal ~ s — Wy - 1)
Fibrosis - - NETAD] - *(3/1)
Cirrhosis — - — - —_
(remark ) :

Fatty change : mild ; Fatty hepatocytes randomly .distributed in central zone of the
hepatic lobules.
moderate ; Zonal fatty changes limited in central zone of the hepatic
lobules.
severe ;Zonal fatty changes limited! both in central and mid zone of
the hepatic lobules
*(*); Number of positive/that of used for examination
LC ; The rate fed low protein diet , LT ; The CCl, intoxicated rats fed low protein deit
SC; The rats fed standard protein diet . ST ; The CCIl, intoxicated rats fed standard
protein diet |
HC ; The rats fed high protein diet. HT ; The CCI, intoxicated rats fed high protein diet.

Hrh 14%, HP R U 16 % #stgon #ol el st LPEES 7%, SPRES
HP #3b SP gERlell & vk rdd 3 4 ¢lal 27%, HP A # 20%, 2raskelowl Spif
o}, W HPgFo] LPEEY.CH AFRIEE S s

CCl, s RS FHALEE #0077 02 & of 1A vheERHS oF 5 21U Table 4).

—93 -



Table 4. Effect of dietary protein on the activities of guanase and ALT in serumor livers

by the acute intoxication of CCl,.

Experiments Number Hepatic Guanase activities ALT activities
P contents of
Groups of rals protein Serun Liver Serun Liver

Control 5 128.80 +  22.66 + 519 + 27.66 £ 256.50 +
Low protein diet 9.37 0.19 0.19 0.52 8.00
. ek deokek Ak
(7% casein ) ccl, 7 119.68 + 4778+  8.30+  259.62 + 250 +
2.72 4.54 0.30 16.2 11.00
Control 5 150,10 + 141+ 6.0 + 25. 60 + 350 +
Standard protein 5.5 0 71 0.42 0.70 25
3 : Ak Fokdl
diet (20 % casein)  c(, 7 110.20 + 17564 7.50 + 1560 + 236 +
3.7 2.28 0.50 200 13.3
Control 5 15411+ 1391+ 620+ 26.06 + 461.95 +
High protein diet 1.7 2.33 0.40 0. 85 31.3
H *okk *
(30 % casein ) ccl, 7 12571+ 18,07 7.50 +  1876.35+ 350,95 +
5.2 5.2 0.58 352 35.7
] mg Rg. wt 4 mole n mole Reitman - Reitman-
Unit Liver NH,form. NH; /onin Frankel  Frankel
ed /minl/ /mg of pr- unit unit /mg
of serun otein protein

*; Significant difference fromits control group (p < 0.05)
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(p<0.01)
(p<0.001)
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Effect of actinomycin D on the serum and liver alanine aminotransferase (ALT)
activity in CCl, treated rats,

The vertical bars are expressed as mean + SE with 6 rats in each group, *p <
0.05, sk ; p < 0.001, a),b) ; significantly different from the control group, unit
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Fig.5. Effect of hydrocortisone administration on the serum and liver guanase activity

in CCly treated rats,

The vertical bars arc expressed as mean + SE with 6 animals in each group. unit
(*a); ;o mole NH, formed/min, unit (*b); n mole NH, foremed/min, *#x ; p <
0.001,a) ; significantly different trom the control group, [ ]; Control, BEZZ223;
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Fig. 6. Effect of hydrocortisone on the serum and liver alanine aminotransferase (ALT)

activity in CCl, treated rats.

The vertical bare are expressed as mean +SE with 6animals in each in group. =*;
p < 0.05, %% ;p < 0.001, a), b) ; significantly different fromthe the control group.
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