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Effects of Pine Needle Extracts on Enzyme Activities of Serum and Liver,
and Liver Morphology in Rats Fed High Fat Diet
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Abstract

The effects of pine needle extracts on lipid contents and antioxidative enzyme activities in liver
of rat were evaluated. Thirty male Sprague-Dawley rats were divided into five groups and fed high
fat diets for four weeks. Each group was administered with pine needle extract in the following doses:
control, water ; WE-3, hot water extract(3% PN) ; WE-6, hot water extract(6% PN) ; AE-3, acetone
extract(3% PN) ; AE-6, acetone extract(6% PN). The results obtained from the experiment were as
follows: GOT activities were not significantly different among experimental groups but GPT activities
were significantly low in the experimental groups compared to the control group. Liver superoxide
dismutase(SOD) activity of pine needle extract administered groups was higher than that of control
group. Catalase activities of liver had a similar tendency to SOD activities, but were not significantly
different among the groups. Liver TBARS of WE-3 WE and AE-6 groups were slightly lower than
those of other groups. Microscopic observation of liver tissue revealed that pine needle extracts
increased cellular swelling, which was markedly increased in WE-6 group compared with control group.
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Table 1. Serum glutamic oxaloacetic transferase(GOT) and glutamic pyruvic transferase(GPT) activities of rats

fed experimental diet for 4 weeks (Unit : Karmen)
Control” WE-3 WE-6 AE-3 AE-6
GOT 151.22+10.63™ 150.15+7.43 168.02£9.20 171.85+13.55 164.34+4.95
GPT 50.03* 7.08° 42.10+5.20% 44431534 3293+ 396™ 26.47+3.00°

Each value represents the mean= standard error(SE) of seven rats
Values with different superscript within the same row are significantly different(p<0.05)
NS, not significant(p<0.05)

YControl; high fat diet and water, WE-3; high fat diet and hot water extract(3% solution of dried pine needle), WE-6;
high fat diet and hot water extract(6% solution of dried pine needle), AE-3; high fat diet and 70% acetone extract
(3% solution of dried pine needle), AE-6; high fat diet and 70% acetone extract(6% solution of dried pine needle)-3g(6g)
of dried pine needle was extracted by water(70% acetone). After extraction, certain amount of water was added to
make 100ml extract

Table 2. Activities of hepatic superoxide dismutase(SOD) and catalase in rats fed each experimental diet for 4 weeks

Group 5 SOD Catalase
(Units"’/min/mg protein) (umoles of HeO disappearance/min/mg protein)
Control 11.97+1.12° 74.18+11.88
WE-3 1654+ 4.58% 68.08+23.69
WE-6 18.37+4.23® 82.50+23.98
AE-3 12.74+4.14° 56.56+20.57
AE-6 30.97+6.76° 80.21+19.19

POne unit of SOD is described as the amount of enzyme required to cause 50% inhibition of pyrogallol autoxidation
Each value represents the mean = standard error(SE) of seven rats

Values with different superscript within the same column are significantly different(p<0.05)

NS, not significant(p<0.05)

Refer to Table 1 for the abbreviations

A

JoYell o)) 3] F2| SOD % 34t} Hed 3
g F7HA7 A2 et

ZHEe| Ml EAEHT Catalase= AW el A SOD 5-& A4 1k-g-of 9
& 45 H:0:5 AAsI AAE woldle 715
el e 2 A elA2 catalase?] EAEA ko
A= Zhio uE FAAA fY3ke eyt
SOD¢} f-AE &A1& Byl ow 6% A4 2 oM ES
285 Foird 2T vt XA & &
ey S oH(Table 2).

debi $U5EE FoIE PAHEL BHE 2

ot

a

Superoxide dismutase(SOD)2] &4-& Table 201]
Ao} zto] Sz Tol ¥ £UFEFE FATNN &

73 gkolgl on], B3] 6% oM EFEE FH T 30.97umt
2 279 11.97units] <F 268 %‘o 13es Ao
vhebsto}, A4 E o) -8l A E A& superoxideS Al
Aslz 42l SODE 7HA 3 sle] A A= superoxide
of 93 &40 " ¥E BEHT 9lor SOD FA
Z71= gR-EA 9] Bod 2% oxygen free radicals

N - Table 3. Lipid peroxide levels in liver of rats fed
o 3 SOD7}t fr=se} AadAe] 37 o= each experimental diet for 4 weeks
2}g "t} Igarashi®t Ohmuma(15)e 5] ol A isorh- Groups MDA (nmol/g wet wt.)
amnetin, rhamnetin, quercetin® flavonoid& 37}t Control 510.3+183.35™
Ao & Foisle] 714 & SOD, catalase A& 54 WE-3 414.2%156.60
3 =2 AHE = o . o 3 o] o] = & A WE-6 882.2+1167.07
3 A= 29 2HF ATl ._le%i‘ |olE 24¥ AB-3 601+ 133,46
Amel] A% 1A Gty Rasta elet. 22 AE-6 4270+ 4364
Wt S8 I 07t AF M At FRtA =4 Each value represents the mean® standard error(SE)
o v]lxji= Qe HEF A v £2 5408 of seven rats
o] A3 EE Ao y¥ol ofulr} Al stet A =4 NS, not significant(p<0.05)

Refer to Table 1 for the abbreviations
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Fig. 1. Light micrograph of livers of rats fed.
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A: high fat diet and administrated to water(control), B: high fat diet with hot water extract{WE-3; 3% PN),
C: high fat diet with hot water extract{WE-6 ; 6% PN), D: high fat diet with 70% acetone extract(AE-3 ; 3%
PN), E: high fat diet with 7096 acetone(AE-6 ; 6% PN).
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