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Antitumor Effect and Toxicity of Pine Needle in Mice

Jeung-Ha Kil, Byung-Tae Choi' and Kun-Young Park
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In vivo anticancer effect and toxicity of pine needle was tested using sarcoma-180 cell
transplanted mouse. Each group was fed AIN-76 diets containing different levels of
powdered pine needle. All mice were sacrificed at 4 weeks followed by the trans-
plantation of sarcoma-180 cells. The growth of tumor induced by sarcoma-180 cells
significantly suppressed in the 10% pine needle added diet group. When the pine neeGe
added diets were fed, glutathione S-transferase activities and glutathione contents in the
liver were increased. To determine the levels of toxicity, serum aminotransferase (AST,
ALT) activities, blood urea nitrogen (BUN) and creatinine (CRE) levels in the serum
were evaluated in the pine needle diets fed mice. Twenty percent of the powdered pine
needle added diet group exhibited higher alanine transaminase (ALT) activity and blood
urea nitrogen (BUN) level than normal group, suggesting that high level of the pine
needle in the diet might cause a toxicity in the liver and kidney of the Balb/c mouse.
The distribution of glycogen was improved by the intake of the pine needle in the diet,
while the injection of sarcoma-180 cells significantly decreased the glycogen content in
the liver. Anticancer effect of 10% pine neddle added diet was higer than that of 20%
pine needle added. These results indicated that pine needle might have an antitumor
activity and its optimal level in the diet was 10% in this experimental system.
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Table 1. Composition of experimental diets" (g/kg)

Pine needle

Control”

2% 10% 20%
Casein 200 199 196 191
Methionine 3 3 3 3
Corn starch 150 146 130 111
Sucrose 500 500 500 500
Fiber (cellulose) 50 47 37 23
Corn oil 50 49 46 42
Mineral mixture 35 35 35 35
Vitamin mixture 10 10 10 10
Choline bitartarate 2 2 2 2
Pine needle powder - 20 100 200

YIn order to meet the equal energy among diets, carbo-
hydrate, protein, lipid and fiber contents of pine needle
powder were considered (Contents of calorie, carbohy-
drate, fiber, protein, lipid level per 100 g were 161 Cal,
19.6 g, 13.3 g, 4.5 g, 3.9 g, respectively).

?Control diets was prepared following AIN-76 guidelines

for mouse experiment.
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Table 2. Antitumor activities of various levels of pine
needle (PN) added diets in tumor bearing Balb/c mouse
with sarcoma-180 cell

Group 'ljumor Inhibition
weight (g) rate (%)
S-180 +Control 2.83+0.62"°
+PN diet 2% 1.15+0.22" 59
+PN diet 10% 0.97+0.12°¢ 65
+PN diet 20% 1.7740.16 37

YValues are meantSD of 5 mice

""“The different letters are significantly different at the
p<0.05 level of significance as determined by Duncan’s
multiple range test.

7-days sarcoma-180 ascites cells were s.c. transplanted
into the left groin of inbred strain. All control mice were
fed with AIN-76 diet. Each group was fed diets containing
2%, 10%, 20% pine needle. All mice were sacrificed at
4 weeks following the transplantation, and tumor weight
were measured.
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o] As}lA] oke (PN diet group) Xt} 7HEku| 7}
Z7lste AL 2 4 o) ek AAe] W
Holsl= H]ZL./] d-%- PN diet groupell BI3HA] S-
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she s #EE F ddek 2 99 A=

ofN

tH(Table 3).
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ol vlElA Ed5 AFHAIZ TollA GSTEA 9]
Z7bete e dEE 5 Uk

GlutathioneS A EE -?réﬂ/}l-ii—‘?—ﬂ vlo] 3l
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o] 5ol glutathione S-transferase®] Z}8-of] 2]

Table 3. Effects of the various levels of pine needle (PN) added diets on changes of the weights of spleen, liver, heart

and kidney and body weight of Balb/c mice

Sample Body wt. Spleen/body Liver/body Heart/body Kidney/body
(g) wt. (%) wt. (%) wt. (%) wt. (%)

Control 30.32+1.46" 0.41+0.02 5.49+0.09 0.56+0.03 1.49+0.02
PN diet 2% 25.76+1.80 0.41+0.01 6.08+0.14 0.59+0.01 1.50+0.06
10% 28.28+1.80 0.36+0.01 7.28+0.18 0.65+0.01 1.55+0.04
20% 25.23%2.19 0.39+0.01 7.68+0.19 0.63+0.02 1.50+0.06
S-180 +Control 30.43£3.32 0.67+0.04 5.93+0.16 0.49+0.02 1.53+0.07
+PN diet 2% 30.70+1.47 0.62+0.04 6.08+0.14 0.55+0.01 1.44+0.05
+PN diet 10% 29.58%1.65 0.61+0.03 8.01+0.29 0.54+0.03 1.44+0.05
+PN diet 20% 27.06+1.71 0.65+0.03 8.54+0.22 0.54+0.02 1.44+0.02

"The values are means of tumor weight+SD

7-days sarcoma-180 ascites cells were s.c. transplanted into the left groin of inbred strain. All control mice were fed
with AIN-76 diet. Each group was fed diets containing 2%, 10%, 20% pine needle. All mice were sacrificed at 4 weeks
following the transplantation, and tumor weight were measured.
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Fig. 1. The effects of various levels of pine needle (PN)
added diets on hepatic cytosolic glutathione S-transferase
activity in sarcoma-180 cell treated Balb/c mice. * ‘Means
with the different letters surmounted on the bars are
significantly different at the 0.05 level of significance as
determined by Duncan’s multiple range test.
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Fig. 2. The effects of various levels of pine needle (PN)
added diets on hepatic glutathione content in sarcoma-180
cell treated Balb/c mice. * “Means with the different let-
ters surmounted on the bars are significantly different at
the 0.05 level of significance as determined by Duncan’s
multiple range test.

o7 £98& 2% WA e, &
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7VskA] ka1, FokS o] A3k YlZ ol A E 142.30]
QaL, Eol 2%, 10%, 20% H7FgE Aol & 413
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A|71a FokE oAt FEoA= 47 1395,
127.1, 156,722 &4-5 20% H7lsto] Wl ol
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£ Holz sk

ALT (Karmen unit/ml of serum)X= AST®} v]<=3F
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Table 4. Effects of the pine needle (PN) added diets on
serum aminotransferase (AST, ALT) activities in sarcoma-
180 cell treated mice

AST ALT
Treatment
Karmen unit/ml of serum
Control 123.0+27.1™  30.8+1.5°
PN diet 2% 109.7£16.2° 32.841.9°
10% 136.3+15.0™°  33.3+1.6°
20% 165.8+14.3" 43.5+1.8°
S-180 +Control 142.3+1.1™ 26.7+2.4°
+PN diet 2%  139.5+25.9™  26.8+1.8°
+PN diet 10%  127.1+4.9™ 30.8+1.4°
+PN diet 20%  156.7+5.8™ 38.0+1.5°

“"“The different letters in the same column are signifi-
cantly different at the p<0.05 level of significance as
determined by Duncan’s multiple range test.

o EA ARl F2 ALHE ohvey]

Z o] 4 A+ aspartate aminotransferase (AST)$} ala-
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E Aog dHA 9o, ASTS ALTE 2E #

7] }—XH*W o ASTE F2 A4, 7H 42
2l

=

B, ALTE Zholl ol & 917 Seolgo] a4
. A4 A1) A7 S8 AST 9 ALTS] 87
o Z7be ¢S, f71800 Y Jle S g%
& AAAEN A} P B0z ol
=

7helo] vebdel w3k o] AAMA e FUbe
Aol Az 7 A AEL] Aelizt WA
slo] g oz o] glElo] Yehte Zle g
dA Jep

gF 24 FEBUN)T ek A1 Ao
ot =AF- A e AR AAVs A
3 =55 SollA S7kskar A8 213 €] blood urea
nitrogenZt< 15~21 mg/d1$} ] A gt
PN diet groupellAl £d& AH3}A &2 =T
oA BUNSX7} 12.6 rng/dlc’]lﬂ] ke A, &<
€ 2%, 10%, 20% 433k groupoll A= 242 11.9,
19.1, 18.8 mg/dle & < gokol SVl whebA
ta SUksle e & Ak EERF S-180+
PN diet groupll A %= B]<23F Z3k3 HSick BUN
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Table 5. Effects of the pine needle (PN) added diets on
serum blood urea nitrogen (BUN) and creatinine (CRE)
levels in sarcoma-180 cell treated mice

BUN CRE
Treatment
mg/dl
Control 12.6+4.5" 1.2+0.8"
PN diet 2% 11.9+4.3% 1.4+0.6"
10% 19.1+3.5" 1.3+0.4"
20% 18.8+1.2% 1.2+0.3*
S-180 +Control 15.2+4.1™ 1.2+0.3"
+PN diet 2% 8.5+0.5" 1.3+0.4"
+PN diet 10% 14.1+6.8" 1.1+0.4°
+PN diet 20% 18.5+7.9® 1.3+0.4°

""PThe different letters in the same column are signifi-
cantly different at the p<0.05 level of significance as
determined by Duncan’s multiple range test.
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Fig. 3. Histological changes in the liver of mouse with H-E stain (x400). A: Control, B: PN 10% diet
group, C: S-180+Control, D: S-180+PN 10% diet group.
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