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Abstract

To evaluate the role of dietary earthworm flour in liver injury by CCl, treatment, the rats were
fed 5% earthworm flour supplemented diet for 53 days and control rats were fed standard diet without
earthworm supplementation. Liver damage was induced both in earthworm flour supplemented diet
and control groups by two intraperitoneal injections of CCl, at the level of 0.1ml/100g body weight(50%
in olive oil) at intervals of 16 hours. The increasing rate of liver weight/hody weight( %) and serum
levels ol alanine aminotransferase activity to the control group were higher in CCl-treated rats fed
earthworm flour supplemented diet than those fed standard diet. The decreasing rate of hepatic microso-
mal anil:ne hydroxylase activity was also higher in rats fed earthworm supplemented rats by the CCly
treatment. Hepatic glutathione S-transferase activity was significantly higher in rats fed earthworm
supplemented diet than those fed standard diet.

It is concluded that a dietary earthworm flour augment the metabolic rate of CCl; in rats.

Key words : Earthworm flour supplemented diet, carbon tetrachloride(CCl,), free radical generating

and scavenging system.
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Table 1. Composition of experimental diet (g/kgdiet)

Group
Components

Casein

Starch

Corn oil

Earthworm flour”
Vitamin A & D mix.”
Vitamin B & K mix.
Water souble vitamin mix."
Vitamin B.“

Salt mixture”
a-Cellulose
Cal(;rie(Kcal)

Standard 5% Earthworm
diet k supplemented diet
170 132.25
715 713.01
424 36.94

50

8 8
1.6 1.6

3 3

1 1
40 37.38

20 _ 20
4.007 4,007

¢ (g/b0g earthworm flour) : protein 37.45, lipid 546, ash 2.62, water 2.48, carbohydrate 1.99
b) 51,000 unit of A and 5,000 unit of D dissolved in 100ml of corn oil
¢) 3 5g of %-tocopherol and 0.2g of menadion dissolved in 200 ml of corn oil
d) : (mg) : choline chloride 2,000, thiamine hydrochloride 10, riboflavin 20, nicotinic acid 120, pyridoxine
10, Ca-panthothenic acid 100, biotin 0.05, folic acid 4, inositol 500, p-aminobenzoic acid 100
e) : bmg of vitamin By dissolved in 500 ml of distilled water
f) + (g) - CaCOy 300, potassium phosphate dibasic 322.5, K.SO; 102, Ca-phosphate monobasic 75, NaCl 167.5,

ferric citrate 27.5, KI 0.8, ZnCl. 0.25, CuSO, -

5H.0 0.3, MnSO, 5, molybdic acid 0.2
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Table 2. Effect of CCl, treatment on the liver weight/body weight(%) and serum level of ALT
in the rats fed standard diet or 5% earthworm flour supplemented diet

r [ oy
Groups Standard diet % Earthworm flour
supplememcd dlet
Parameters Control CCl, Control CCly
Liver Wt-body Wt( %) 3.01+0.13 418+ 0.22%** 3.20+ 0.10 508+ 042%*
Serum ALT? 21.15+ 0.72 166.38+ 19.18*** 23.974- 0.96 208.68+ 18.05***

Each value represents the mean + S.E. of 6 rats.

# . Karmen unit/ml of serum

* ;. Significantly different from the control group (p<{0.01),
* . Significantly different from the control group (p<0.001)

Table 3 Semlquantltatlve assessment of histological findings

Lipid accumulation Bile duct

Groups — Inflammation cell

o ] macro  micro proliferation
Standard diet - — — —
Earthworm flour diet - - — -

Standard diet+ CCl, + + + ++ +

Earthworm flour + + + + + +
diet + CCl,
" The abbreviation used are —, absent § +, rare or véry slight: +, occasional or slighti + +,f common

or moderate, Photomicrographs taken at random (primary magnification X 100) of hepatic lobule.
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Fig.2. Light micrographs of hepatic tissue of CCl, intoxicated rats fed standard diet or earthworm

flour supplemented diet (H & E, X120).

A ! Liver specimen of standard diet group. No significant abnormality in hepatic tissue is found.
Liver parenchymal cells are arranged as cords of cell with vascular sinusoidal space between
the cords.

B Liver specimen of earthworm flour supplemented diet group. No significant change is found
in comparison with standard diet group.

C : Liver specimen of CCl;-treated standard diet group. The parenchyme about central vein display
a spotty fatty change, including profuse a fine microvascular lipid accumulation. At the
low left is a portal tract exhibits bile duct proliferfation and a slight increase inflammatory
cells.

D : Liver specimen of CCls-treated earthworm flour supplemented diet group. Severe fatty cha-
nges are found in the centrilobular zone and contiguous parenchyma shows macrovascualr
lipid accumulation. The portal triad at the low center of the field exhibits bile duct proliferation.
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Table 4. Effect of CCl, treatment on the hepatic microsomal aniline hydroxylase activities in rats

fed standard diet or 5% earthworm flour supplemented diet

Standard diet

Groups

5% Earthworm flour
supplemented diet

Control
Aniline hydrbi{ylase '
activity 346+ 0.21
(n mole/mg protein/hr)
Other abbreviations are the same as those in

1.15+ (0.52%**

cc Control e

4.80+ 0.70 1.10+ 0.22%**

Table 2.

* 1 Significantly different from the control group (p<0.001)

Table 5. The hepatic glutathione(GSH) content and cytosolic glutathione-S-transferase (GST)

activities in rats fed standard diet or 5% earthworm flour supplemented diet

Standard diet

Groups

Control CClL
GSH" 345 + 0.19 468 +
GST” 720.05 + 3645

b mole g ol tissue

87698 + 82.16 87499 + 54.69**

Other abbreviations are the same as those in T:

5% Earthworm flour
supplemented diet

Control B CCl,

305 + 0.10 411 + 0.69
976.75 + 47.36

¢ 2.4-dinitrobenzene-glutathione  conjugate n moles: min- mg protein

Significantly different from the standard diet group (**: p<0.01)
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