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A Toxicological Study of Young Fronds of Bracken Fern
(Pteridium aquilinum var latiusculum)
Collected in Kwang Ju Area.

Sheo Hwa Joong * Lee Myung Yul
Dept. of Food and Nutrition, Chosun University, Kwangiu, 501 —759, Korea
Abstract

The results of toxicity test using mice and rats for ethanol extract of Bracken Fern collected
in Kwang Ju area were shown as follows ;

Up to the dose of 109 per kg of mice administered intraperitoneally there was no lethal
toxicity so that it was impossible to calculate the median lethal dose (LDso).

For the first 7 days experiment all rats administered frond extract grouping in 40mg, 400mg,
and 1200mg per kg of rat as the daily oral doses did not show any characterized sign in
the weight gain rate, anatomical findings, and biochemical studies. For 3 weeks following
the first week the weight gain rates of all test group were reduced to 4.2~7% below the
weight gain rate of control.

In this period serum GPT, GOT, and Alkaline phosphatase value were increased significantly
indicating the symptoms of Bracken Fern poisonings. The pathological findings of all test
groups for 28 days showed acute and chronic intestinal lesion and liver damage with steatosis
especially in 12009/kg rat groups. In this experiment the Bracken poisonings appeared slowly
in rats of 400mg,/kg and 1200mg/kg for two weeks and in rats of 40mg/kg for 3 weeks, showing
the symptoms of lowering of weight gain rate, subacute hepatitis, hepatic steatosis and enteritis
in 28 days experiment.
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Table 1. Dose of frond Ex in experimental groups
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Table 2. Analytical value of young frond (boiled and dried) (%)

. Crude Crude Carbo- Crude 95% Absolute Water
Moisture . - Ash Others .
protein  fat hydrate fiber Ethanol ethanol Ex
Ex Ex
2.7 19.8 29 258 31.7 79 8.8 36.3 29.4 37.1
Table 3. Analytical value of frond Ex (95% Ethanol EX) (%)
. Crude Crude Carbo~
Moisture protein fat hydrate Ash Others
- 18.0 6.9 46.1 85 20.6
Table 4. Raw data of acute toxicity in mice(IP)
Exg/kgmouse 1 2 3 4 5 6 7 8 9 10
Lethality No/5 0 0 0 1 1 0 1 0 0 0
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Table 5. Initial rat weight and amount of diet ingested by preexperimental rats(g)
group A(40mg/kg) B(400mg/kg) C(1200mg/kg) Control
1 140+ 0.15 1345+ 05 123 +0.7 120 +0.6
II 136.3+1.2 145 +08 1283+ 14 136 +0.17
m 129.6+ 0.3 138 +0.1 1341+ 03 123 +0.7
v 125.3+0.11 149.3+ 0.2 127 +03 126 +06
M+ SD 132.8+ 0.44 1417+ 04 128.1+ 0.6 126.3+ 0.51
Daily 159+ 0.57 16.31 0.23 15+ 0.12 137+ 0.5
diet/a rat
Table 6. Weight gains of rats for 7days experiment(g)
group A B C Control
I 151.6+ 0.27 1403+ 1.0 129.5+ 0.6 1335+ 0.32
1I 146.3+1.21 1583+ 2.1 141 +32 153.8+ 0.02
m 143.6+ 0.82 157 +03 147 +0.05 140 +14
' 145.6+ 0.03 167.5+ 0.01 141.2+ 04 138 +0.07
M+ SE 146.7+ 04 160 +0.7 139.6+ 0.13° 1413+ 0.15
Increase( %) 10.6 9.6 9.0 118
a) : p<0.05
Table 7. Weight gains of rats for 14days experiment(g)
group A B C Control
II 1503+ 0.19 166.7+ 0.01 150.4+ 0.27 169.3+ 0.35
il 156 +1.3 166 +21 158 +13 163 +0.02
v 156 +0.7 181 +03 150 +0.08 158 +0.15
M+ SE 146.7+ 1.6° 160.2+ 0.2¥ 139.6+ 0.5 1413+ 12
Increase( % ) 6.1 6.3 6.7 136
b) : p<0.01
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Table 8. Weight gains of rats for 21days experiment(g)
group A B C Control
il 169.6+ 0.2 172 +£03 165 +13 181 0.2
v 166 +0.05 190.8+ 0.27 160 +18 176 +14
M+ SE 167.8+ 1.2 181.4+ 0.05Y 162.5+ 0.9V 178.6+ 0.07
Increase( % ) 75 45 5.5 11.2
Table 9. Weight gains of rats for 28days experiment(g)
group A B C Control
v 181.8+ 0.7 203.3+ 0.05Y 167.2+ 0.3” 195+ 0.55
M+ SE
Increase( %) 95 6.5 45 10.7
15+ 15 4
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Fig. 1 Weekly increase rate of body weight for Fig. 2 Weekly increase rate of body weight for
21 days (1) 28 days (IV)
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Fig. 7 no'r;n“al liver H & E 200X
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Fig. 9 A group liver H & E 100X
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Surrounding the hepatic veins the regular
arrangement resembling cords and corres-
pondingly the sinusodal network radiates out
far a short distance into the perivenular area.

Proliferation of interlobular bile ducts was
noted in the portal area. There is slightly
fibrotic change and regenerative parenchy-
mal tissue in the periductular region

11 B group liver H & E 100X
Increased number of proliferative bile du-
cts in periportal area. A few lymphocytes
were infiltraton in the hepatic parenchyme.
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normal intestinal mucosa H & E 200X
The villi are delicated and tall, but not disto-
rted. The cellular infiltrate in the lamina
propria is normal

= o

Fig. 10 Smali intestine, A group. H & E. 100X
Partial villous atrophy and discontinuation
with moderate infiltration of inflammatory
cells in villi and lamina propria.

Fig. 12 Small intestine B group H & E, 150X
The villi are partial ablated and surface
epithelium inflammed and ulcerated.
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Fig. 13 C group liver H & E, 100X (A)
More extensive ductular proliferation, lo-
bular disarray and interlobular acute and
chronic inflammatory cells in groups about
parenchymal cells with steatosis(fatty cha-
nge) or mild necrosis.

Fig. 15C group liver H & E 100X (C)
microsteatosis and necrosis of hepatocytes.
Swelling of liver cells which are filled many
tiny fat droplets that do not displace nucleus.
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Fig. 14C group liver H & E 200X (B)
steatosis and mild necrosis in parenchyme

Fig. 16 S mall intestine C group H & E 200X
The villi are absent and the mucosa, which
is flat surfaced, chiefly consists of cellula
lamina propria with heavy infiltration of ly-
mphocytes and plasma cells.

Loss of individual cell boundaries and nuc-
lear atypism are regarded as epithelial dys-
plasia.
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Table 10. The pathological findings of the rats in the 4weeks experimental groups

Ex mg/kg No of
rat occurrence Site

Sign

40 1 Liver

Proliferation of interlobular bile ducts in the portal area. slightly fibrotic

change and regenerative parenchymal tissue in the periductular region

(Fig. 9)

40 1 Small

Partial villous atrophy with moderate infiltration of inflammatory cells in

intestine villi and lamina propria (Fig. 10)

Increased number of proliferative bile ducts in periportal area

A few lymphocytes infiltration in the hepatic parenchyme (Fig. 11)

Partial ablated villi and surface epithelium inflammed and ulcerated

More extensive ductular proliferation. lobular disarray and interlobular

acute and chronic inflammatory cells in groups about parenchymal cells

with steatosis(fatty change) or mild necrosis (Fig. 13, 14, 15)

400 1 Liver

400 2 Small
intestine (Fig. 12)

1,200 2 Liver

1,200 3 Small

The villi are absent, and the mucosa, which is flat surfaced, chiefly

intestine consists of cellular lamina propria with heavy infiltration of lymphocytes

and plasma cells. Loss of individual cell boundaries and nuclear atypism

are regarded as epithelial dysplasia (Fig. 16)
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