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A Study for New Hepatotropic Agents from Natural Resources
-The Effect of Azalea Pollen on Aromatic Toxicants Induced Hepatotoxicity-
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Abstract

In search for new drugs and methods of pharmacotherapy of liver damage, the pollen extracts was admin-
istrated to the experimental animals and investigated its biochemical effects in the serum and fiver when aro-
matic hepatotoxicants-phenylbutazone, aniline and benzo(a)pyrene-was administrated. As the results are the
pretreatment of azalea pollen was prevented the leakage of aspartate aminotransaminase (AST), alanine
aminotransfease (ALT), alkaline phosphatase (ALP) activity and bilirubin level to serum and liver, except
serum lactate dehydrogenase (LDHN) activity, :
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Table 1. Effect of Azalea pollen on the serum and liver aminotransferase activity in aromatic hepatotoxicants treated rats

Enzyme Liver
ALT . AST ALT AST
Group - {Karmen unit/ ml) {Karmen unit/ g)
34,5678 2345678 345,678
1 49.06 + 9.17 2104 297 1.70 = 0.19 1.51 = 0.19
@ vel BEDH AD
3578 1,3.4557 3,567
2 9396+ 2.68 77.29 £ 19.67 2.47 £ 0.31 172+ 033
8@ AQIDE 0] 24
1,2,5.6,7 1,2,57.8 1,2,46,8
3 191.25 + 43.68 116.54 = 16.29 368+ 0.50 297 = 0.11
BACEED ABCDODED BRCHDDED ADED
1,5.7.8 1,257 1,357
4 130.74 = 25.74 G018 =13.42 328+ 0.13 2.22x 068
0@ 00D ADCEDE
1,2,3,4,6.8 1,234.678 12468
5 337.08 = 59.88 189.79 = 37.61 5.78 x 0.83 3.471 = 037
BEDE A BEOCE AGICD
L1578 1.2.57 1,2,3,5.7
6 125.10 = 46.23 88.88 =+ 14.03 3.21 =043 243+ 0.29
BICDODED BOCDDEE BEEE AZED
1.2,34.6.8 1,204,548 124,08
7 393.65= 13.89 177.60 + 25.45 5.05 = 047 3.51 024
BECZ AZCODDED B [0}
1,2.4.56,7 1.3.5.7 1,357
8 254.49 ¢ 21.10 91.66 = 13.26 265+ 0.14 2.20+ 0.40
o) D@ D

Group 1 : Normal, 2 : Pollen control, 3 1 Phenylbutazone, 4 : Pallen+ Phenylbutazone, 5 © Aniline, 6 . Pollen + Aniline,

7 : Benzo(alpyrene, 8 : Pollen + Benzola)pyrene
* Values are Mean = Standard deviation (n=18)

* Within the same horizontal row with different subcripts letters {marked upper right site) represent significant difference

1:Group 1 vs 2,3,4,56,78 2:Group 2vs 1,3456,78 3:CGroup3wvs1,245678

5:Group5vs 1,2,3,4,6,7.8 6! Group6vs1,2,3,457.8

{p<0.05)

7 Group 7 vs 1,2,3,4,5,6.8

4: Group 4 vs 1,2,3,5,6,7,8
8:Group 8vs 1,2,3,4,5,6,7

*Within the same column with different subcripts letters (marked lower left site) represent significant difference

A L ALT vs AST, LDH, ALP, BIL
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D 1 ALP vs ALT, AST,
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Table 2. Effect of Azalea pollen on the serum and liver LDH
aciivity in aromatic hepatotoxicants treated rats
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Table 3. Effect of Azalea pollen on the serum and liver ALP
activity in aromatic hepatotoxicants treated rats

%me Serum Liver
Group (\King—Armstrong unit/ml}  (King-Armstrong unit/ g

Enzyme Serum Liver
Group~_ {Berga-Broid unit/ml) (% 10", Berga-Broid unit/g)
345678 3,457
1 1987 = 24.44 18.47 = 3.97
CRED
1,457 ¥
2 2576 + 453.28 19.21 = 1.55
D3
12648 7
3 5725 % 206.22 28.73 = 2.61
AEBDORDED ABOE
1208 7
4 6900+ 167.30 19.19 = 1.56
E@ 8D
12,68 : 7
5 5619 = 504.42 3899+ 149
D@ AZBD
3,457 7
6 3270 = 13540 20,74 = 2.84
ADRDDITED @)
1,208 1,2,34.56H4
7 5434 = 257 .30 799.52 = 16.71
AEBODIDED B
1457 7
8 2629 = 291.32 69.91 = 7.43
ADDD

247 34578
1 5.67 + 1.00 4.25 = 0.69
BREE@ ADED
5578 3,4 3,457
2 1241272 505+ 0.90
BIBHIE
1.2,4.5.5.7.8 1,2.5.6.8
3 b66.66 + 5.32 15.99 + 6.21
BOHCD NDCE
1,2,3546.7.8 1,2.5.6.8
4 43,17 2 12.87 15.76 = 6.32
AD AGBE
5.4 1,2.146
5 17.38 £2.49 10.32+ 1.05
ADCD
24 34,57
6 9.67 x1.92 6,28+ 1.90
ADBICD
1,14 1,268
7 23.47 + 8,51 13.76 = 2.62
BDCDEQD
3,4 T.34.7
8 8.57 =1.22 840 % 1.28
o AZ

Group 1 : Normal 2 : Pollen cortro! 3 : phenylbutazone
4 : Pollen + Phenylbutazone 5 : Aniline

& : Pollen + Aniline 7 : Benzo(a)pyrene

8 : Polien + Benzola)pyrene

* Values are Mean = Standard deviation {n=18)

* Within the same horizontal row with different subcripts let-
ters {marked upper right site} represent significant differ-
ence
1:Group1 vs 2,3,45,6,7,8 2:Group 2 vs 1,3,4,5,6,7,8
3 :Group 3vs1,2,4,56,7,8 4. Group4vs 1,2,3,56,7,8
5:Croup 5vs1,2,34,6,7,8 6: Group 6vs1,2,3,4,5,7.8
7:Group7v 1,2,3,4568 8:GroupBvs1,2,3,4,56,7

(p< (.05}
*Within the same column with different subcripts letters
{marked lower left site) represent significant difference
A ALT vs AST, LDH, ALP, BIL
B 1 AST vs ALT, LDH, ALP, BIL
C 1 LDH ws ALT, AST, LOH, BIL
Dt ALP vs ALT, AST, LDH, ALP.BIL
E : BIL vs ALY, AST, LDH, ALP

@ 1 p<0801 @ :p<001 @ :p<005

Group 1 : Normal 2 : Pollen control 3 : phenylbutazone
4 : Pollen+Phenylbutazone 5 : Aniline

6 1 Pollen + Aniline 7 : Benzo(ajpyrene

8 : Pollen + Benzo(a)pyrene

* Values are Mean = Standard deviation (n=18}

* Within the same horizontal row with different subcripts let-
ters (marked upper right site) represent significant differ-
ence
1:CGroup 1vs 23,456,778
3: Group 3vs 1,2,4,56,7,8
5:Group 5vs 1,234,678
7. Group 7 v8 1,2,3,4,56,8

: Group 2 vs 1,3,4,5,6,7,8
: Group 4vs 1,2,3,5,6,7,8
: Group 6 vs 1,2,3,4,5,7,8
2 Group 8vs1,2,3,450,7
(p<<0.05)
*Within the same column with different subcripts fetters
(marked lower left site} represent significant difference

o ALT vs AST, LDH, ALP, BIL

© AST vs ALT, LDH, ALP, BIL

: LDH vs ALT, AST, LDH, BiL

t ALP vs ALT, AST, LDH, ALEBIL

: BiL vs ALT, AST, LDH, ALP
@ 1 p<0.007 @ :p<0.01
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Table 4. Effect of Azalea pollen on the serum and liver biliru-
bin contents in aromatic hepatotoxicants treated

rais
Enzyme Serum Liver
c% tmg/dl) (mg/d)
34567
1 1.13=0.28 2.25=0.20
CEDE D@
34,57
2 1.81 = 0.43 3.21 + 0.68
DD
1,2,4,6.7 T.2456.78
3 3.06 092 9.93 ¢ 117
ADBOHO® ATRD
1.2.3.8
4 1.80 + 0.37 4.44 = 0,94
3
1,2,3.6,8
5 3,49 £ 0.39 4.84 = 0.44
1157
[ 1.98 + 0.50 3372054
AEBECE AGBDCD
123648
7 419013 498+ 0.35
BICOIXD AR )
B 3457
8 294« 0.31 2.86 = (.82
2@

Group 1 : Normal, 2 : Pollen controi, 3 : phenylbutazone
4 : Pollen+ Phenylbutazone, 5 : Anilina
6 : Pollen+ Aniline, 7 : Benzo(ajpyrene

8 : Pollen + Benzola}pyrene

* Values are Mean % Standard deviation (n=18)

* Within the same harizontal row with different subcripts let-
ters {marked upper right site] represent significant differ-
ence

:Group 1vs 2,3,4,5,6,7,8

:Group 3vs 1,245,678

1 Group 5vs 1,2,3,4.6,7,8

1 Group 7 vs 1,2,3,4,5,6,8

: Group 2 vs 1,3,4,56,7.8
: Group 4vs1,2,3,5,6,7,8
: Grouwp 6v51,2,3,4,5,7,8
: Group 8 vs 1,2,3,4,5,6,7
(p<0.05)
*Within the same column with different suberipts letters
{marked lower left site) represent significant difference
A 2 ALT vs AST, LDH, ALP, BIL
B @ AST vs ALT, LDH, ALP, BIL
C : LDH vs ALT, AST, LDH, BIL
D1 ALP vs ALT, AST, LDH, ALP, BIL
E : BIL vs ALT, AST, LDH, ALP
@ : p<0.001 @ :p<0.01

~ A e =
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@ : p< 005
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