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Effect of Pine Pollen Proteins on Rat Liver Injury Induced CCls
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Dept. of Food Science and Technology, Catholic University of Taegu-Hyosung, Havang 713-702, Korea

Abstract

The effect of pine pollen proteins on rat(10weeks, 100+ 10g) liver injury induced by CCls were
investigated. Pine pollen crude proteins were extracted using 0.125M ammonium bicarbonate, 0.015M
sodium azide(pH 8.3) and 0.1M sodium phosphate buffer(pH 7.4). Protein fractions were seperated
from crude proteins with ion exchange column filled up CM sephadex C-25. Weight of rat signi-
ficantly increased in the experimental groups treated with crude protein(I, II) and protein fractions(IlI,
IV) compared with the control group(CCls). In addition, RLS of rat and the amount of feed intake
were not different no among the experimental groups treated crude proteins(l, II) and protein
fractions(Il, IV). Activity of GOT, GPT and LDH significantly decreased in pine pollen crude protein
1(I) group. Level of total cholesterol significantly decreased in crude protein 2(II) group. Protein
fraction 1(III) decreased glucose concentration but increased total protein.
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Table 1. The composition of basic diet (%)

Ingredient Dose
Casein 20.00
Sucrose 10.00
Corn starch 57.65
Corn oil 5.00
Cellulose 2.50
Min. mix" 350
Vit. mix” 1.00
Choline chloride 0.20
DL-Methionine 0.15

YMineral mixture(g / kg) according to AIN-76"(23)
CaHPO4 500g, NaCl 74g, K»SOs 52g, KsCeHsOH: 220g,
MgO 24g, 43~48% Mn 3.5¢, 16~17% Fe 6.0g, 70% ZnO
1.6g, 53~55% Cu 0.3g, KIO3 0.01g, Na:SeOs - 5H:0 0.01g,
CrK(SO4):2 12H20 0.55g, Sucrose, finally powdered, to
make 1,000g

®Vitamin mixture(g /kg) according to AIN-76™(23)
Vitamin A palmitate 400,000IU, Thiamine HCI 600mg,
Riboflavin 600mg, Pyridoxine HCl 700mg, Nicotinic
acid 3.0g, Folic acid 200mg, D-calcium pantothenate
1.6g, D-Biotin 20mg, Vitamin B 1.0mg, Vitamin E
5,000IU, Vitamin Ds 2.5mg, Vitamin Kz 5.0mg, Sucrose,
finally powdered, to make 1,000g

AY FE7-2 53 2& A AT (normal), CCL &5
FoJFE dl 2 (control), CCly+ 25l A 1 Fof (D),
CCli+ &l 2 £od (D), CCL+Hd £33 | $o
T, CCL+ w4l 238 2 BH(IV)2Z Yt

o] A% AdellH ¢F37F ve} zbo], 2wl 1S
Henrik#} Henning® (15)<l] 7] &3} 0,125M2] ammo-
nium bicabonate$} 0.015M¢] sodium azide 2.2 FZ
T A, =239A 28 0.1M2) sodium phosphate
buffer® & A&, @4 23 1& =ehwal 18
columns E7HA1A Fel&l i AL, A B3 2e
ZehiA] 2% chufz] 23 (3 ko why o g Rl
H AL Ak

£ Aol A AFE3E Alo] & Table 141 whet zAlsh] e}

S22 ¥ AIREH

AGP7]17} 2 3ol g 0 F 447 ol A F2] Wi}
FA8ka, Aol AR AN F S d 34
I AbEste] A st 5321 ALS mixjabhg @
£ 12412k A A7) F diethylether® w13 A7)
NEsle] BRolEN o2 Y HYsint 39 ¥
o} & o 1417 A= A A7) F- 2087 WA F-2l 5o
I AN A& B A ALgsigl o

Glutamic oxaloacetic transaminase(GOT)%} Glutamic
pyruvic transaminase(GPT)<] 4 & Reitman>} Fran-
kel®] Wb (16).2. 2, Lactate dehydrogenase(LDH)&-4
<& lactic acid§ 7] 2 NAD & Z2E4Z o] 43}
u] A3 kst e}, o] & $-F ) 28 Z(total cholesterol)
% "3 (glucose)®] T S} o] Ao 23t 2
A kit(4RBHEE © Japan)E A1-8-3tal o), Echwal
(total protein)® %S Lowry 52 Wb (17)& o] L3}
Ak

SHEN
Bo# BE BAZ 479 AHES AL,
t-test® Z3e] A& A8t

o ¢ nF

HEwisl, RLS Y Moyt

¥ AH 5F Fate) AF sk 1 Fem) g Ae)
AN FE F2¢ A= Table 200 el vef zhe},



36 ofz]ef - o

A Fo) 5371 AMS F ok 20% A X FAAUA 27}
slgorng 4318 il o A &l A F 3
B 9 Z7be 2347} 0SS ¢ 5 AT o] AAE
o1(10)2] B.ze} A &A= ohgtovt AF 71 A F
o] 3 &7 AL 2SE & & et 7 FHI(RLS)
o] 74, 7 Ik FojAal Aol B & U2,
Takeda 5(18)2] B ol ujg} 7k7]5 Areli7} utA g #
S Zholl A== ] A EE A A
Z7p7} At sbeb A 35 Fod 1 (control) T $38H% 2t
WA, ) Y A B30 V) FoiFellA gl
Ak ol wf 2t Fafn| = A AT (normal) ol W8l < 30%
271 S HAE B A2 AL RolA sk
L ug £38 2ehilAds bl §-8 o ul & &30}
AW Aoz Fago Aol4F e Ay, ALT
(normal)e] Aped3}st4s 5 Fof Fcontrol)ol Bl &)
26%vF =okvh 28l 1 99 gL ALk o
Eo F(control)3}e] F-ofAel AR A= dgrot
Fzke) Z2tE AEe By W FE ot 2o
w2 $3E g g9 gle AoR F&5Fr).

AF%ﬂE.’t F 1§ FLE EFol 2+ Zotkoll olx|

GOT, GPT &Yy

Wojcicki®} Samochowiec(19)& Abd stet 2 -2
% 2k Aolel] cemiting Fo7 A AR €A
2} GPTY GOT 59 A4%Ae] Asi=dvte 22
3 vt itk B A e GOT, GPTS ¥4 Table 39
A B ule} zho], GOT 49 A%, At ststa &
5 2o} F(contr))S A AT (normal)oll ¥) &) Al 5het
29| 7 Aol S qla] B B4 e A

A5 - eEX

Table 3. Effect of pine pollen crude proteins and pro-
tein fractions on GOT and GPT activity in
serum of rat treated with CCly

b GOT GPT
Group -
(Karmen unit / ml)
Normal 85.30+ 872" 20.00+2.36"
Control 93.00£10.45 2965 8.44
I 76.80*14.68° 22.30+2.94"
n 85.00+ 7.49 22.92+3.30°
m 86.27+ 394 22.0814.32*
v 83.43+12.24 22.13%3.69"
"Normal, Control, I, IL, ITI, IV are the same as described
in Table 2

PValues are means = standard deviation
*Significantly different from the control group{p<0.05)
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Table 2. Effect of pine pollen crude proteins and protein fractions on body weight, relative liver size, and feed

intake of rats treated with CCls

Group" Body weight(g) RLS¥(%) Feed intake (g / day)
Normal 236.63+32.88" 2.95+095 14.98+3.50°
Control 222.001+14.30 3741024 11.88+3.26

I 265.83+26.67° 355+0.53 1269+2.93

o 270.83 % 36.70 379+0.65 12.32+2.01

m 263.07%32.47° 4.10+057 12.4412.80

\i 260.21+27.54* 362+03 12.31+3.02

YNormal : nontreatment
Control : CCls (Iml/kg/1time/3rd day for 3weeks)

1: CCly+Pine pollen crude protein 1{10mg/kg/day for 2weeks)
II : CCL+Pine pollen crude protein 2(10mg/kg/day for 2weeks)
III : CCL+Pine pollen protein fraction 1(10mg/kg/day for 2weeks)
IV CCly+Pine pollen protein fraction 2(10mg/kg/day for 2weeks)

DValues are means* standard deviation

25Gignificantly different from the control group(p<0.05, p<0.01)
YRLS : Relative liver size, RLS(%)=Liver weight X 100/final body weight
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Table 4. Effect of pine pollen crude proteins and pro-
tein fractions on lactate dehydrogenase(LDH)
activity in serum of rat treated with CCls

Group” LDH .
(Wroblewski unit/ ml)

Normal 580.62 + 280.89
Control 896.32+142.94

1 42359+12291°

il 489.25+139.06"

m 480.131+126.22°

I\ 45338+ 182.44"

"Normal, Control L, II, III, IV are the same as described
in Table 2

?Values are means standard deviation
bSignificantly different from the control group(p<0.01)
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Table 5. Effect of pine pollen crude proteins and pro-
tein fractions on serum total cholesterol level
in serum of rat treated with CCly

Group" Glucose(mg/dl)
Normal 10173+ 126
Control 117.84+17.30
[ 10420+ 7.88°
hii 9574+ 993°
m 98,52+ 12.16°
v 9783+ 744°

YNormal, Control, I, IL, I1I, IV are the same as described
in Table 2
?Values are means* standard deviation
*Significantly different from the control group(p<0.05,
p<0.01)
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Table 6. Effect of pine pollen crude proteins and pro-
tein fractions on glucose level in serum of
rat treated with CCl4

Group" Ghucose(mg/dl)
Normal 111.85+10.59"
Control 155.49+17.31
1 11899+ 9.52°
i 115.05+12.13°
m 100.42+13.69°
v 131.01+1351°

PNormal, Control, I, IT, III, IV are the same as described
in Table 2

?Values are means*standard deviation
"Significantly different from the contral group(p<0.01)

Table 7. Effect of pine pollen crude proteins and pro-
tein fractions on total protein level in serum
of rats treated with CCly

Group" Total Protein(g/dl)
Normal 568059
Control 4.941+0.38

1 5.18+0.42

i 560%0.45°

m 6.03+0.48°

v 552+0.42°

YNormal, Control 1, I, I, IV are the same as described
in Table 2

PValues are means* standard deviation
PSignificantly different from the control group(p<0.01)
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