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Abstract

In order to evaluate the effect of water soluble extract of lichens (Physcia, Parmelia and Clandonia
species) on liver damage, activities transaminase(GPT) and 5’-nucleotidase in serum and liver were mea-
sured in rats fed lichens extract. DNA and RNA were measured in liver and spleen, as well as various.
organ weights and blood components. Control group was fed water to compare with the lichen group.
Three sets of experiments were conducted: the first set was done with normal rats, the second one with
rats with liver damage induced by CCl; injection was divided into three subgroups. i.e. no treatment
group, pre-treatment group and post-treatment group, and the third one was with rats with acute and
chronic liver damage. In normal rats, lichens extract feeding reduced serum GOT and GPT activities.
In liver damaged rats, both pre-and post-treatment had suppressing effect against increase of serum.
enzymes. In rats with acute and chronic liver damage, lichens fed group had lower activities of serum
GOT, GPT and 5’-nucleotidase but higher activities of liver enzymes than control group. This effect
was more pronounced in rats with acute liver damage. Liver weight increased considerably with lichens
intake. Hemoglobin and hematocrit levels were also higher in lichens fed group. Nucleic acid contents
in spleen but not in liver were increased in lichens fed group. The latter increase was more significant
with chronic liver damage. It is suggested from the present study that water soluble lichens extract

play protective and therapeutic roles in organs against infection and atrophic disease.
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Table 1. Effect of lichens extact on serum GOT and GPT activities in rats given CCl,

injection.
Enzyme and Treatment 0 day 1 day ’4 day 7 day

Serum GOT NADH n moles/min. ml serum
aNo treatment 29.7+2.5 124. 5+62. 8* 22.3+1.4° 30.8+12.9
bPre treatment 24.0+3.2 28.0*+ 6.5 23.6+2.7 18.1% 2.1
cPost treatment 29.7+2.5 39.9+ 1.4 31.347.7

Serum GPT NADA n moles/min. ml serum
aNo treatment 9.4+1.9 64.94. 330* 9.7+1.9 12.9+ 4.8
bPre treatment 7.1%2.2 15.5+2.9 6.3%£0.6 6.1x 0.5
cPost treatment 9.4+1.9 9.1+0.9 0.2+3.0

The rats (a,c) were fed water and rats (b) were fed lichens extract for 1 week before zero day.
All (a.b.c) were injected with CCly at the zero day. Feeding of water (a) and lichens extract(b, ¢)

was started on the day of the CCl, injection.

*P<0. 05 significantly different from zero day of no treatment.
Each value represents the mean value obtained from 5-7 rats +S.E. M.
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Table 2. Changes in weights of various organs during feeding. of lichens extract to rats‘

with acute and chronic liver damage induced by CCl,.

(g/100g body wt.)

Acute liver damage

Chronic liver damage

Organs _
1 2 5(days) 2 4 6 8 (weeks)
. C  4.940.26 4.70+0.13 4.66+0.23 5.0140.24 4.76+£0.21 4.59+0.17 4.07+0.15
Liver B 4.9240.29 4.99:0.17 4.84+0.12 5.28-20.17 5.0340.09 4.46+0.11 4.1620.16
C  0.4540.03 0.46+0.04 0.46+0.02 0.43+0.03 0.39£0.02 0.3920.00 0.36:0.02
Heart E 0.440.01 0.4340.03 0.4640.01 0.4140.02 0.41£0.02 0.394£0.01 0.380.02
. C  0.9040.05 0.9140.05 0.94%0.03 0.85+0.03 0.79+0.02 0.77£0.01 0.700.02
Kidney b .8740.04 0.9940.05 1.010.03 0.8740.03 0.83+0.02 0.8640.03 0.780.02
C  0.70+£0.07 0.55+0.05 0.5240.14 0.67+40.09 0.5240.03 0.45+0.03 0.41%0.04
Seleen L 7140.07 0.530.05 0.48+0.05 0.5700.58 0.4540.04 0.440.05 0.35+0.02

Each value represents relative weights and the mean value obtained from 5-7 rats +S.E.M.
Relative weights represents the weight (g) per 100g body weight.
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Table 3. Effect of lichens extract on activities of GOT and GOT from rats with acute
and chronie liver damage induced by CCly

Acute liver damage Chronic liver damage

E
nzymes 1 2 5 (days) 2 4 6 8 (weeks)

NADH nmoles/min. ml serum

51.5+13.5 47.8+13.6 39.3+ 1.6 33.3%+ 5.2 79.7+22.6 80.8%19.1 100.1+25.
32.3+ 3.4 36.2%+ 2.9 35.0%+ 4°8 34.5% 1.3 56.9427.2 78.6%12.3 70.8% 7.

30.3311.9 27.0+11.6 14.6% 2.2 27.4% 6.4 37.0%+18.8 26.0%x 5.7 76.9118.
21.4: 5.1 19.9+ 2.2 14.4%+ 1.2 19.7+11.1 56.1%£11.1 61.4%+13.5 43.1x12.

nmoles Pi/hr. /ml serum

5’-Nucleo- C 20259 21729 176119 22659 164126 146141 200455
tidase 16025 - 19937 16020 198429 152+24 116£25 90£15

Serum GOT

GPT

O =IO
wo ;o

NADH n moles/min.mg protein

Liver GOT C 216.3454.5 118.3+ 7.1 155.3+19.3 210.6+17.7 195.01:25.8 206.2+30.5 249. 6:+17.
E 192.3%+14.4 140.0%10.0 201.3-+38.2 228.7-+30.2 214.8+20.7 174.8+15.9 260. 5+32.

3

8

GPT C 147.04 2.1 141.8+ 8.0 166.5+14.2 246.4+21.4 313.8423.7 282.8+%25.4 377.6+ 9.9
" E 151.5+ 8.5 172.3+24.1 169.5+18.9 186.7+37.4 305.8115.0 281.4::20.4 357.3%35.9

nmoles Pi/hr. /mg PMS protein

5" -Nucleo C 72+13 8618 11629 7611 148426 138+19 164+11
tidase E 12817 114429 166419 104126 128%43 218+43 17220

Enzyme activities were measured as described in methods. Each value represents the -mean- value
obtained from 5-7 rats+ S.E. M. C. and E. represent control and experimental groups, respectively.
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Table 4. Effect of lichens extract on nucleic acid content of liver and spleen in rats
given CCl; injection

Nucleic . Acute liver damage Chronic liver damage
acid 1 2 5 days 2 4 6 8 weems
Liver : mg nucleic acid/g protein
DNA C 4,1+0.3 6.1+1.9 4.14+£0.7 2.9%£0.6 1.940.3 2.5+0.4 2.3%+0.2
E 4.1%+0.7 4.410.7 3.6+0.5 3.11+0.4 2.2%+0.3 3.3+0.6 2.7+0.3
RNA C ‘4.6+0.4 11.3+2.3 6.81+0.7 1.3+0.2 2.2+0.5 3.5+0.5 3.240.5
E 4.74+0.5 9.3+1.1 7.7%£0.3 1.7+0.3 2.2+0.4 4.910.7 3.2+0.8
Spleen mg nucleic acid/g protein'
DNA C 44,9+ 7.9 38.6+ 9.8 84.3%+ 3.4 43.9+11.0 51.0% 6.3 47.4+ 9.4 85.4+%11.7
E 68.8+13.6 75.5+18.8 71.9+ 2.8 41.9112.6 48.5% 8.8 96.2+16.4 104.6+18.2
RNA C 18.1+ 1.7 21.0+ 2.2 15.5*% 3.6 6.7+ 1.2 7.3+ 1.3 10.8% 2.3 12.4% 0.8
E 16.9x 2.1 17.9%+ 0.6 9.2+ 0.6 5.9+ 0.9 8.6x 2.2 14.4+ 2.2 13.9+ 0.8
Each value represants relative weights and the mean value obtained from 5-7 rats +S.E.M.

Relative weights represents the weight(g) per 100g body weight.
C: control(water), E; experimental (lichens extract)
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Table 5. Changes in blood components during feeding of lichens extract to rats with acute
and chronic liver damage induced by CCl,

Components Acute liver damage Chronic liver damage

of Blood 1 9. 5(days) 2 4 5 6(weeks)

WBC C 12.2+ 4.4 6.2£ 2.1 5.1+ 2.3 6.8+ 1.9 7.5+ 1.2 5.6x 1.3 5.1%x 1.2

X108 E 5.2+ 0.8 7.7+ 1.2 6.5+ 0.8 9.0+ 1.8 6.6+ 0.4 5.9+ 0.9 55+ 1.0

RBC C 51% 0.9 6.3+ 0.6 57+ .4 6.2% 0.6 80% 0.2 7.1+ 0.3 7.1E L0

X108 E 5.2+ 0.2 6.0x 1.0 6.7+0.4 6.7+ 0.2 7.2+ 0 7.4+ 0.2 7.8+ 0.0

HGB ¢ 9.1+ 1.7 1L.2% 1.0 1l.4% 1.1 11.8% 1.0 13.4% 0.2 12.7% 0.4 11.7% 1.3

gm E 10.3+ 0.4 11.5+ 1.8 13.4+ 0.5 13.5+ 0.6 12.6% 0.1 13.7% 0.5 13.3% 0.3
HCT  C  33.9% 6.6 43.5% 3.6 40.3+ 3.2 43.3% 5.2 53.5% 0.8 47.1% 2.3 4€79% 6.9
% E 37.2+ 1.8 41.4% 58 48.0%+ 2.5 48.1% 1.7 47.8%+ 0.7 52.2+ 2.2 51.24& 1.5
PLAT ¢ 284.31+63.8 373.7+15.6 317.5+16.1 410.4+10.0 480.2+69.5 511.04:30.8 693.3£12. 6
X103 E 183.0477.4 194.04+89.7 488.5+11.2 478.8+25.9 517.3+26.2 543.61+42.8 562.31+12.8
Each value represents the mean obtained from 5-7 rats +S.E.M.
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