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Fig.4 Body Weight Curves of Experimental 1
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Table 1. Average Food Consumptions and Total Intake of Dammar Resin of Experimental 1

Food consumption Total intake of Dammar Resin
Group Dammar resin ~ No. of rats
(g/rat day) (g/rat)
1 0% 5 13.6940.77 —

2 2% 6 11.17%0.51 6.25+0.29
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Table 2. Average Food and Water Consumptions and Total intake of Dammar Resin of Experiment 2

Dammar No. of rats Food consumption Total intake of Dammar Water intake
resin(%o) (g/rat/day) Resin (ml/rat/day)
0 14 13.63 + 0.52 0 21.09 £+ 1.37
0.03 15 13.75 £+ 0.34 0.75 £ 0.02226 23.14 £ 0.57*
2 15 12.90 + 0.48* 46.45 £+ 1.76976 2041 £ 1.35

*: Significantly different from control group at P<0.05.
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Table 3. Organ Weights (g) of Experimental 1

Dammar resin (%)

0 2
Organ (N=5) (N=6)
Absolute 0.94 =0.03 0.87 = 0.07
Lung
Relative 0.36 =0.02 0.38 =0.02
Absolute 0.79 = 0.05 0.75 %= 0.04
Heart
Relative 0.30 +0.02 0.33 £0.01
. Absolute 10.45 £0.41 9.57 £ 0.63*
Liver
Relative 4.01 +0.25 4.23 +=0.08
Absolute 0.54 =0.32 0.50 = 0.04
Spleen
Relative 0.21 £0.02 0.22 £ 0.08
Absolute 1.75 +=0.04 1.59 £ 0.04*
Kidney
Relative 0.67 =0.04 0.70 = 0.03

*: Significantly different from control group at P<0.05.
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Table 4. Organs Weights of Experiment 2

Dammar resin (%)

0 0.03 2
Organs N=14 (adrenals; N=13) N=15 N=15
Absolute (g) Brain 1.94 = 0.05 1.99 £+ 0.08 1.94 = 0.07
Thymus 0.12 = 0.04 0.11 &= 0.04 0.14 = 0.04
Lungs 1.29 £ 0.13 1.36 = 0.13 1.20 = 0.08
Heart 0.93 £ 0.06 0.97 = 0.07 0.90 = 0.06
Spleen 0.69 = 0.04 0.70 &= 0.05 0.64 £0.05*
Liver 8.66 = 0.63 9.11 £ 047 9.56 = 0.54 %
Adrenals 0.04 £ 0.00 0.05 = 0.01 0.05 = 0.01
Kidneys 2.10 = 0.16 2.14 = 0.15 2.07 £0.22
Testes 2.70 = 0.16 2.69 £ 0.28 2.83*£0.19
Salivary glands 0.58 &+ 0.09 0.62 &= 0.05 0.54 £0.04
Relative(g/100g B.W.)
Brain 0.52 = 0.03 0.51 = 0.02 0.56 = 0.02 *
Thymus 0.03 &= 0.01 0.03 *= 0.01 0.04 £ 0.01
Lungs 0.34 &= 0.03 0.35 = 0.03 0.35%+0.02
Heart 0.25 £+ 0.01 0.25 *= 0.01 0.26 £0.01
Spleen 0.19 £+ 0.01 0.18 += 0.01 0.19 £ 0.01
Liver 2.31 £ 0.07 2.33 £ 0.08 2.77%x0.10 *
Adrenals 0.01 %= 0.00 0.01 = 0.00 0.02 £0.00 *
Kidneys 0.56 = 0.03 0.55 = 0.03 0.60 = 0.07
Testes 0.72 = 0.04 0.69 = 0.08 0.82 = 0.05 *
Salivary glands 0.16 &= 0.02 0.16 = 0.01 0.16 +0.01

*: Significantly different from control group at P<0.05.
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Table 5. Hematological Data of Experiment 2

Dammar resin (%)

0 0.03 2
Ttem (N=14) (N=14) (N=14)
RBC (x10%/ul) 946 + 16 953 + 15 930+ 19 *
Hb (g/dL) 15.8+0.3 15.7£0.3 15.6 £0.2
Ht (%) 489+ 1.6 47.5+ 1.0 * 475+ 1.1%
MCV (fL) 51.7+ 1.0 50.0 £ 0.9 * 51.1%0.8
MCH (pg) 16.9 + 0.4 16.6 £ 0.5 17.0 £ 0.0
MCHC (g/dL) 324+09 32.9+0.6 3294023
PLT ( x10*/uL) 54.3+5.8 532+£79 59.0 6.3
WBC (x10°/uL) 48.4 + 8.4 50.9 7.3 41.1+68%*

*: Significantly different from control group at P<0.05.



Table 6. Serum Biochemical Data of Experiment 2

Dammar resin (%)

0 0.03 2
Item (N=14) (N=14) (N=15)
TP (g/dL) 6.8 0.2 6.6+ 0.3 72+02%
Alb ( g/dL) 4.5+0.1 4.4+0.1 4.8+0.1%
A/G 2.0+0.1 2.0%0.1 2.0£0.1
T-Bil (mg/dL) 0.05 % 0.01 0.05 % 0.01 0.03 £ 0.01*
T-Cho (mg/dL) 61.9+35 65.1 =8.1 79.1+7.1%
GLU (mg/dL) 160 = 16 192 429 * 154 + 14
TG (mg/dL) 177.6 £ 40.1 165.2 +36.0 97.7 £24.7%
BUN (mg/dL) 25.0+0.8 268+ 1.8% 269+ 1.1%
Cre (mg/dL) 0.39 % 0.02 0.37 +0.03 0.35£0.01 *
Ca (mg/dL) 10.540.2 103 4+0.2* 10.6 =0.2
P (mg/dL) 4.4+0.5 49+0.4 4.3 +0.5
PL (mg/dL) 119£9.0 124 +12.0 125+10.9
Na (mEQ/L) 141 +1.7 140 = 1.5 140 1.0
Cl (mEQ/L) 104.4+1.5 99.0 +23.9 105.8 1.3
K (mEQ/L) 5004 52+1.2 57+0.4%
AST (IU/L) 123.1 £21.9 122.4 £30.2 67.0 £8.8*
ALT (IU/L) 85.4+12.0 83.3+19.7 499 +53*
ALP (IU/L) 388.4+34.7 356.9 =335 358.6 £ 34.6
y=GTP (IU/L) <3 <3 <3

*: Significantly different from control group at P<0.05.



Table 7. GST-P Positive Foci in the Liver of Experiment 2

GST-P Positive Foci (>100um)

Dammar resin (%)

No. of rats No./cm? Area(mm?/cm?)
0 14 1.706 £ 0.903 0.086 =+ 0.044
0.03 15 2.147 £ 2.585 0.115 % 0.098
2 15 5.232 & 3.128* 0.281 =+ 0.193 *

*: Significantly different from control group at P<0.05.
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Table 8. ACF and MDF in the colon

g:;?lgjr) No. of rats Total No. of ACF/colon No. of ACF containing of more than four Acs
0
0 14 171.07 = 48.70 69.36 =+ 20.60
0.03 15 18527 =+ 47.74 74.73 =+ 24.79
2 15 187.07 = 67.06 74.47 =+ 2634
ziin?;r) No. of rats Total No. of MDF/colon No. of MDF containing of more than four Acs
0
0 14 33.00 = 9.66 543 = 1.55
0.03 15 30.53 = 9.68 587 £ 2.56
2 15 34.00 = 6.80 567 = 1.88

ACF: aberrant crypt foci
MDF: mucin-depleted foci
Acs: aberrant crypts
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Table 9. Summary of Preneoplastic or Neoplastic Lesions-1

Group No. 1 2 3
Dammar resin (%) 0 0.03 2

Organs and Findings No. of rats 14 15 15
Pituitary

Adenoma, pars distalis 0 1 0
Thyroid

Hyperplasia, C-cell 1 0 0

Hyperplasia, follicular cell 12 15 14

Adenoma, follicular cell 12 13 10

Carcinoma, follicular cell 8 8 7
Nasal cavity

Hyperplasia, olfactory epithelium 6 9 10

Hyperplasia, respiratory epithelium 1 0 0

Adenoma, septal gland 1 0 0

Adnoma, respiratory epithelium 1 0 2

Olfactory neuroblastoma 3 7 2
Lung/bronchial

Hyperplasia, bronchiolo-alveolar 14 15 15

Adenoma, bronchiolo-alveolar 8 9 6

Adenocarcinoma, bronchiolo-alveolar 2 1 0

Carcinoma, adenosquamous 0 1 0

Carcinoma, squamous cell 1 0 0
Tongue

Hyperplasia, squamous cell 1 0 0
Esophagus

Hyperplasia, squamous cell 9 4% 3%
Jejunum

Adenoma 0 1 0

*: Significantly different from control group at P<0.05.
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Table 9. Summary of Preneoplastic or Neoplastic Lesions-2

Group No. 1 2 3
Dammar resin (%) 0 0.03 2

Organs and Findings No. of rats 14 15 15
Colon

Focal atypical hyperplasia 2 1 1

Hyperplasia 0 1 0

Reactive hyperplasia 1 0 0

Adenocarcinoma 2 1 0

Mucinous adnocarcinoma 2 1 1
Liver

Foci (area) of cellular alteration 13 15 14

Carcinoma, hepatocellular 0 0 1
Kidney

Atypical hyperplasa, tubule cell 12 15 11

Hyperplasia, transitional cell 0 0 1

Adenoma, tubule cell 8 7 4

Carcinoma, transitional cell 1 1 1

Carcinoma, tubule cell 2 3 1

Nephroblastoma 5 S 0*
Urinary bladder

P/N hyerplasia,transitonal cell 5 7 10

Simple hyperplasia, transitional cell 13 14 13

Papilloma, transitional cell 7 7 6

Carcinoma, transitional cell 2 0 0
Prostate

Fibrosarcoma 0 1 0
Prep./ Clit. gland [1]a

Adenoma 1
Mammary gland

Adenoma 0 1 0

a : Numbers in square bracket are for animals examined microscopically.
*: Significantly different from control group at P<0.05.
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Table 10. Summary of Congenital or Non-neoplastic Lesions

Group No. 1 2 3
Dammar resin (%) 0 0.03 2
Organ and Findings No. of rats 14 15 15
Parathyroid
Multinucleated syncytial giant cells/(2)a 1 0 0
Adrenal
Cyst/(1)a 0 0 1
Nasal cavity
Inflammation/(2)a 0 1 0
Inflammation/(3)a 3 0 0
Colon
Cellular infiltration, inflammatory cell/(2)a 1 0 0
Pancreas
Atrophy, acinar cell/(1)a 2 1 1
Liver

Cellular infiltration, lymphocyte/(1)a 0 3 1

Cyst, biliary/(2)a 0 0 1

Cystic degeneration/(2)a 0 0 1

Fatty change/(2)a 0 2 0
Kidney

Atypical tubules/(1)a 14 15 13
Urinary bladder

Cellular infiltration, lymphocyte/(1)a 3 0 1

Necrotizing inflammation/(2)a 0 1 0

a: Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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Table 11. Total Number and Multiplicity of Hyperplastic or Neoplastic Lesions in the Thyroid

Hyperplasia, Adenoma, Carcinoma, Adenoma or carcinoma

Dammar . * o follicular cell follicular cell follicular cell follicular cell
resin (%)

Total No. Multiplicity?  Total No. Multiplicity ~Total No. Multiplicity =~ Total No. Multiplicity

0 14 41 29+1.7 53 3.8%+34 10 0.7%£0.7 63 4.5%+3.6
0.03 15 58 3.9%+2.6 54 3.6+2.4 15 1.0£1.3 69 4.6+2.8
2 15 91 6.1£5.1 39 2.6x2.6 14 09+13 53 3.5+33

a: Average number of lesions == S.D.
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Table 12. Total Number and Multiplicity of Hyperplastic or Neoplastic Lesions in the Colon

Dammar resin Adenocarcinoma Mucinous carcinoma Total carcinoma
(%) No. of rats
Total No. Multiplicity Total No.  Multiplicity Total No.  Multiplicity
0 14 2 0.1+0.4 2 0.1+0.4 4 0.3+0.5
0.03 15 1 0.1+0.3 1 0.1%+0.3 2 0.1+£04
2 15 0 0.0+0.0 1 0.1+0.3 1 0.1£0.3

a: Average number of lesions = S.D.
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Table 13. Total Number and Multiplicity of Hyperplastic or Neoplastic Lesions in the Kidney

Atypical hyperplasia,

Da'mmar No. of rats tubule cell Adenoma, tubule cell Carcinoma, tubule cell
resin (%)
Total No. Multiplicity? Total No.  Multiplicity Total No. Multiplicity
0 14 34 24+1.7 9 0.6x0.6 2 0.1+0.4
0.03 15 62 4.1%29 8 0.5+0.6 3 02+04
2 15 15 1.0£0.8* 4 0.3+0.5 1 0.1£0.3
Dammar Nephroblastoma Hyperplasia, transitional cell Carcinoma, transitional cell
resin (%) No. of rats
Total No.  Multiplicity Total No. Multiplicity Total No. Multiplicity
0 14 5 0.4=+0.5 0 0.0+0.0 1 0.1£+0.3
0.03 15 6 0.4+0.6 0 0.0£0.0 1 0.1£0.3
2 15 0 0.0+0.0 1 0.1+0.3 1 0.120.3

a: Average number of lesions == S.D.

* . Significantly different from control group at P<0.05.
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