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The Effect of Pine (pinus densiflora) Needle Extracts on Blood Flow and Serum Lipid Improvement.
Sung Rim Kang, Young Kyoung Kim, Sung Gu Kim", Sang-Hyeon Lee’ and Mihyang Kim*.
Department of Food and Nutrition, Silla University, Busan, 617-738 Korea, lBioport Korea Co. Busan, 617-738,
*Department of Biotechnology, Silla University, Busan, 617-738 Korea - Pine needles have long been used
as a traditional health-promoting medicinal food in Korea. To investigate the effects of pine (pinus den-
siflora) needle extracts on blood flow and serum lipid improvement were assessed in vivo. 8 week-old
Sprague Dawley strain rats were divided into four groups of seven rats each; CON, 0.5% CHOL, HOT
water and Sub-supercritical group. Serum total cholesterol and triglyceride contents were lower in the
CON group than the 0.5% CHOL group. Three weeks of feeding hot water and sub-supercritical ex-
tract resulted in a decrease in serum triglyceride and total cholesterol level. The level of HDL-choles-
terol in the 0.5% CHOL group was significantly (p<0.05) reduced compared to the CON group, but
it had a tendency to increase with pine needle extract supplementation. Blood passage time of the
pine needle extracts supplemented group was higher than the 0.5% CHOL group. Microscopic ob-
servation showed that whole blood passed smoothly through the micro channels in pine needle ex-
tracts supplemented groups. The platelet aggregation ability of the groups treated with pine needle
extracts was less than that of the 0.5% CHOL group. All these results suggest that pine needle ex-
tracts might improve blood homeostasis mediated via antiplatelet activities.
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=, AEEd & Aojxd
%E’_ 180 200 g°| Sprague-Dawley 7] =7 27 (&
S Tste] 153 A8A17 F Aol AHgsklTh
d el ofef 47 o' Lol 25 2342°C,
50£5%, 12413F 29 F719] 240 st A 357 AHa}3d
AAFA 10](CON)EL, 05%ZY2HZ H7} Ao
(CHOL)iL 0.5% Ze =EE 7 Holdl 4Ed dFFa=
50 mg/kg body weight FoJ(Hot water)w 2 0.5% | 22 H]
= H7F Aol of¢lAl FEE 50 mg/kg body weight 7
(Sub-supercritical) 7 O &2 T4 3} 21 (Table 1), & A <]

Table 1. Experimental groups

Group Diet
CON Basal diet
0.5% CHOL 0.5% cholesterol diet

0.5% cholesterol diet +HOT water

HOT water (50mg/kg body weight) extracts

0.5% cholesterol diet +sub-supercritical

Sub-supercritical (50mg/kg body weight) extracts

Journal of Life Science 2009, Vol. 19. No. 4 509

Table 2. Composition of experimental diets

, 1) CHOL CHOL+Sub-
Ingredients CON™ CHOL +HOT water supercritical
Casein 200 200 20.0 20.0
0-Corn starch 150 150 15.0 15.0
Palm oil 100 100 10.0 10.0
Cellulose 5.0 5.0 5.0 5.0
Mineral mixture 4.0 4.0 4.0 4.0
Vitamin mixture 1.0 1.0 1.0 1.0
L-Methionine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Cholesterol - 0.5 0.5 0.5
Sodium cholate - 0.125 0.125 0.125
Sucrose to make 100

USee the legend of Table 1.

(ad libitum)g

& oFEH A F ethyl etherv}
=258 Adein AHE doe
A el FEE g83e -70°C
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8% triglyceride, total cholesterol, Hdl-cholesterol &%=+
g 5744 slide (FUJI FILM, Japan)E ©]-8-3to] Dry che-
mistry analyzer 3500i (Fuji, Japan)® 4 3}3ltt.

B 23

¥+ Micro Channel Array Flow Analyzer KH-6 (MC
Lab, Japan)& o]-&3ke] A3 & Wl 100 % FSI5}e] 24
ahoict.

FESIR=L

Ether "}5] § 7H53dto] dlemlozie Adsto] 32%
sodium citrate §-47} 1:9¢] ] &= £33t 7 1,100 rpm ol A
1043F d4lelstel 4435-2] PRP (platelet rich plasma)&
3taL, 3,000 rpmell Al 1027+ B AAlEE]ste] sl &
A Ag 5 EDTAE 35} washing buffer (138 mM NaCl,
2.7 mM KCI, 12 mM NaHCO3;, 0.36 mM NaH,PO4, 5.5 mM

glucose, 1 mM EDTA, pH6.5) 5 mlE 7Fa}aL Alojo] dA
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4TS ThA] 3,000 rpmell A 1047F
Heln A0S 9o whio = st
Wt AAslh A3 F suspending buffer (138 mM
NaCl, 2.7 mM KCl, 12 mM NaHCOs3, 0.36 mM NaH,PO,,
5.5 mM glucose, 0.49 mM MgCly, 0.25% Gelatin, pH7.4)=
A #E AlA 3,000 rpm, 10387 YA F F THA] sus-
pending buffer™ FEAIA washed platelets ZA|3}3ITt.
Washed platelet™ suspending buffer® 3]4ato] Ay 4
7} 5x10°/mlo] M=% &%, SHFEAZ collagenS 2.5
ul 7Fste] 537 WgA1AH, Whole blood lumi-aggregometer
(Chrono-log, US.A)E AH&38te] 37°Coll A 4%t &< 5
Ashit

SAXz

A7 A3} oW AFE SPSS Version 14.0 S 213

& A&t B9l 1E A7l 71 S A A (mean, SD)E AH=
St F ek 7o) ApolE dobr7] 9sf dAW A (one-
way ANOVA)E 0]9”0}04 AL, A TS Tukey S

o % EL(O 5%CHOL) ol ul
o] ¥ 2 ko] Gojdon =

o et 3 2 A= Aol A4 2ZES
E

2 FolPu ojAREE ¥ 591 2

sogold S0 o402 daaslr,
FFe20E Wahs Ze2HB o] To| Ano] T
o

o

571 HEIT A9 45 8 9178 Fol2
FolA9l Aol gl Ao vhebath A71d] S

Table 3. Contents of triglyceride, total cholesterol in the serum
of rats fed cholesterol diet with pine needle extracts

(mg/dl)
Group" TG TCHO
CON 76.71£23.767%  100.04£19.53"
05% CHOL 125.43161.69° 236.10471.32°
HOT water 86.86+33.40° 211.14£56.22°
Sub-supercritical 51.14+37.09° 200.19+32.41°

USee the legend of Table 1.

IThe results are meantSE for 7 rats in each group.

IThe same superscripts in the same column are not sig-
nificantly at 5% level by Duncan's multiple test.
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Table 4. Contents of triglyceride, total cholesterol, Hdl-cholesterol, Ldl-cholesterol and atherogenic index (Al), cardiac risk factor

(CRF) in the serum of rats fed high cholesterol diet with Pine(pinus densiflora) Needle Extracts (mg/dl)
Groupl) Hdl Ldi? AL CRFY
CON 69.43+17.937% 46.15+30.24° 0.44+0.13° 1.44+0.09°
05% CHOL 41.86£15.27° 219.36479.61° 4.64+157° 5.64+0.15°
HOT water 49.29+10.08° 179.22451.53° 3.28+0.89° 428+0.13°
Sub-supercritical 51.14£14.16° 192.23+29.57° 3.56+0.54" 4560.12°

USee the legend of Table 1.

JLdl cholesterol={total cholesterol— (Hdl-cholesterol — triglyceride/5)}.

3

YCRF (cardiac risk factor)=total cholesterol/Hdl-cholesterol.
IThe results are meantSE for 7 rats in each group.

JAI (atherosclerotic index)= (total cholesterol—Hdl-cholesterol)/Hdl-cholesterol.

The same superscripts in the same column are not significantly at 5% level by Duncan's multiple test.

““ﬁﬁvl*( not AP IA4(CRF)E it oz Ful

= v AN — 3T
MRS APeAE A T 5 ASS F58 F Utk CRF
= CONT l 5%CHOL ol #]3lo] &A]3] A

Zaye)
%9

&2 AEsRY] $)8 CON, 05%CHOL, E555% F
3 oldAREE T 9N 242 AHee FeTA
ol Fluta Hg &, Holo] FEAL AjztHolm AFH o7
QA ste] Hole] &5 548 4 1= Micro channel ar-
ray flow analyzer (MC-FAN)E o] &3to] 443 gtgo=
ola) doho] BA|FS 25, 50, 75, 100 pl Fate AHS =
et

2925 9o 25 1 50 W oAl 7 el 4o
FEAol 2pol2 Holx] Fgron}, 75 2 100 ul o] F Aol A
CON©] 0.5%CHOL ol B]&l] w2 AJ7bo] ZA|Z-S F3}
stithTable 5). & 452] A4 L o}l AFEE Folol
oJ3] 0.5%CHOLw H.r} we] BA%S $619 a1, 53] of
AAFEE T Sub-supercritical & 0.5%CHOL K.
o oo w wE dNfsds Yepdith AgdH21]

j)L

TEL X]ﬁiﬂi AEQl 5= AlS CRFY e 4590 ] in vitro A A A ﬂﬁ"% drFEE9 kst &40
1AEF Mol & 5dE BT Aoz 449 o dabst d4o] 2 proanthocyanidin 32 ok
AFZEE T & AR ey, 9575493 FAitsts9
87 M 23 AW Uehlle 234345 AsdH o]dow Aol F
g Maole S FAaste 84 2 d7AE(E A FU2HER 3] G o] FA-E 20 (coagulation fac-
7} FE #ostH, o5 79 f‘% S FAIA7IH tors)e] A &3t 9 ik 3] R0 i BA
o] &4 Y 95 Tl A A8 BT g T T ARl o] Fou AF FEES FAR L
S Ao EA Q1A WWC’J 75 A ETH14,28] 79 £u7t WS B 5 3l ole AEele] i
2 ARNA = 7Y S5 HAE AF5Y FE2EY 9 TEO £ 4TS = AOR 7|YHARG
Table 5. Effect of Pine Needle Extracts on micro channel array flow (sec)
Group” 25 ul 50 ul 75 ul 100 pl
CON 10.240.95%) 18.3+2.41 28 5+4.45" 40.4+9.05°
0.5%CHOL 10.740.65 24.11.61 40.7+3.48° 63.047.17°
HOT water 10.6+1.21 22.1+2.09 38.543.67" 58.545.47%
Sub-supercritical 10.8+1.37 21.9+3.08 30.1£2.15° 50.445.57°

USee the legend of Table 1.

IValue are meantSEM (n=7).

IThe passage time of 25, 50, 75, and 100 ul of whole blood.

“The same superscripts in the same column are not significantly at 5% level by Duncan's multiple test.
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Table 6. Effect of Pine Needle Extracts against collagen induced
platelet aggregation

Groupl) Amplitude(%) Slop(®/min) Lag Time(sec)
CON 100.381.83"  128.29+8.86"  36.33+3.42°
05% CHOL 116.19+6.04*  149.67+7.47°  28.29+5.79°
HOT water 106.38+4.01°  140.48+4.89°  34.81+0.92°
sub-supercritical 107.7642.59" 143.71+227"  35.29+3.98°

URefer to comment in Table 1.

PAll values are meantSD.

'Intial slope is ohm change for the first on minute.

"The same superscripts in the same column are not significantly
at 5% level by Duncan's multiple test.
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