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Table 1. Urine analysis of rats after single administration of crude agueous extracts of

Anoectochilus formosanus.

Dose Sex  Volume Na' K* cl

( o/kg) (ml /24 hr) (mMol /24 hr) (mMol / 24 hr) (mMol / 24 hr)
Control M 214+ 34 28+0.1 3.1+01 32+01
10 M 20.7+£20 45+ 0.2** 44+02¢* 32%+02
Control F 23.8+19 21+0.1 1.8+0.6 24+0.2
10 F 244+ 2.6 3.2+0.3** 34+02** 24+0.2

M: mae F: femae

All values are means + S.E. **p<0.01 compared with control group.
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Table 2. Hematological findingsin rats treated orally with crude agueous extracts of

Anoectochilus formosanus for 90 days

Parameters o/kg/day

0 0.5 2.0
Erythrocytes M 88+ 10 79+ 0.2 79+ 0.3
(106/u|_) F 9.7+ 0.6 89+ 04 83+ 0.3
Hemoglobin M 171+ 1.3 162+ 0.1 16.0+ 0.3
(g/dL) F 156+ 03 154+ 01 152+ 0.2
Hematocrit M 511+ 38 536+ 05 530+ 1.0
(%) F 501+ 31 463+ 22 437+ 1.5
MCV M 612+ 33 67.7+ 1.0 67.7+ 1.3
) F 515+ 05 516+ 04 52.3+ 0.6
MCH M 206+ 0.8 204+ 0.3 204+ 04
(pg) F 164+ 09 173+ 0.7 185+ 0.5
MCHC M 351+ 0.7 355+ 02 35.6+ 0.2
(%) F 319+ 17 336+ 12 345+ 1.2
Platelets M 995+ 10.7 1185+ 114 1219+ 16.3
(10%/mL) F 1226+ 49 120.0+ 100 1213+ 75
Leukocytes M 88+ 0.6 82+ 0.8 8.0+ 0.4
(103/u|_) F 56+ 04 43+ 04 56+ 05
Lymphocytes M 753+ 29 78.0+ 15 68.2+ 3.0
(%) F 619+ 12 620+ 28 714+ 2.7*
Seg.Neu M 247+ 29 220+ 15 31.8+ 3.0
(%) F 343+ 11 332+ 30 220+ 2.5**
PT M 137+ 06 147+ 0.7 136+ 0.3
(sec) F
APTT M 174+ 11 276+ 55 263+ 4.0
(sec) F 143+ 05 141+ 04 141+ 0.4

All values are means + S.E. *p<0.05, ** p<0.01 compared with control group.
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M: male, F. female Seg. Neu: segmented neutrophil
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Table 3. Blood chemistry in rats treated orally with crude aqueous extracts of Anoectochilus

formosanus for 90 days

Parameters o/kg/day
0 0.5 2.0

GOT M 67.3+ 35 569+ .5 619+ 84
(U/L) F 61.3+ 4.3 539+ 31 611+ 86
GPT M 481+ 2.3 39.6+ 3.0 437+ 6.1
(UIL) F 384+ 3.1 373+ 21 420+ 56
LDH M 1491 + 52 1368+ 18 1353+ 35
(U/L) F 1349 + 125 1135+ 108 676+ 64**
y-GT M 0+ 0 0+ O 0+ 0
(1IU/L) F 0.39+ 0.03 028+ 004 036+ 0.04
T-CHO M 459+ 2.8 546+ 25 50.9+ 2.8
(mg/dL) F 68.1+ 4.4 65.0+ 3.0 724+ 39
Triglycerides M 80.3+ 12.2 739+ 59 62.6+ 7.3
(mg/dL) F 559+ 35 528+ 2.6 63.4+ 4.0
Total protein M 6.8+ 0.5 6.9+ 09 6.8+ 1.0
(g/dL) F 6.6+ 0.3 7.0+ 0.2 75+ 0.2
Albumin M 38+ 0.7 38+ 06 3.7+ 0.8
(g/dL) F 3.8+ 06 40+ 0.7 43+ 09
Globulin M 3.0+ 06 31+ 09 32+ 08
(g/dL) O 32+ 10 30+ 14 32+ 13
T-BIL M 0.13+ 0.02 016+ 002 0.19+ 0.03
(mg/dL) F 0.18+ 0.01 018+ 001 0.18+ 0.01
Glucose M 921+ 34 89.0+ 2.7 856+ 5.2
(mg/dL) F 90.3+ 4.3 942+ 50 1021+ 33
BUN M 197+ 14 226+ 10 216+ 1.3
(mg/dL) F 215+ 1.2 205+ 1.0 219+ 09
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Table 3 (continued)

Parameters o/kg/day

0 0.5 2.0
Cregtinine M 051+ 003 060+ 002 057+ 0.02
(mg/dL) F 064+ 002 069+ 003 067+ 0.02
Uric acid M 50+ 0.3 51+ 02 46 £ 03
(mg/dL) F 24+ 03 19+ 01 1.7+ 0.2
Sodium M 1483+ 04 1491+ 0.6 1484+ 0.6
(mEg/dL) F 1453+ 04 1446+ 09 1434+ 08
Potassium M 49+ 0.1 48+ 0.1 52+ 0.2
(mEg/dL) F 52+ 0.2 48+ 01 48+ 0.1
Chloride M 1094+ 06  111.0+ 0.7 111.0+ 04
(mEg/dL) F 1122+ 08 1108+ 1.1 1094+ 08
Calcium M
(mg/dL) F 100+ 0.1 9.6+ 0.1 95+ 0.1**
Phosphorus M
(mg/dL) F 92+ 0.1 9.0+ 0.1 88+ 0.1*

All values are means + S.E. *p<0.05, ** p<0.01 compared with control group.

M: male F:femae
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Table 4. Urinary finding in rats treated orally with crude aqueous extracts of Anoectochilus

formosanus for 90 days

Dose Volume Na' K* cl pH Specific
(g/kg/day)  (ml/20 hr) (mMol/20hr) (mMol/20hr) (mMol/20hr) gravity
Malerats
Control 380+ 82 30+ 02 35+ 02 38+ 02 75+ 01 1018+ 0.001
0.5 307+ 49 33+ 08 42+ 03 41+ 05 7.7+ 01 1.018+ 0.001
2.0 250+ 27 38+ 16 41+ 05 41+ 04 7.7+ 01 1.018+ 0.001
Female rats
Control 289+ 34 31+ 04 40+ 04 31+ 04 76+ 01 1017+ 0.003
0.5 2714+ 4.1 8+ 04 36+ 06 29+ 04 7.7+ 01 1.018+ 0.003
2.0 286+ 49 30+ 03 36+ 02 27+ 02 76+ 02 1016+ 0.003
All values are means+ SE.
Table 4 (continued)
Dose Urobilinogen Protein (mg/ dL) Occult blood
(Ehrlich U / dL)

(g/kg/day) -+ o+ A A -+ 4+

601 1 2 4 30 100 300 1000
Malerats
Control 4 4 0 O O O 7 1 O 0 8
0.5 3 7 4 6 10
2.0 O 8 0O 0 O 2 4 1 1 8 0 O O O
Female rats
Control 100 0 0 O O 6 4 0 O 0 10
0.5 0 0 o0 0 0O 5 4 1 0 0 10
2.0 0 0 0 0 0 4 66 O O O 10 O O 0 O
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Table 4 (continued)

Dose Ketones (mg/ dL) Bilirubin Glucose (g/dL)

(gkg) — + + 4+ A+ - + 4+ -+ - + + 4+ A+
5 15 40 80 160 0102505 1 2

Male rats

Control 8 0 0 0 o 0O 8 O O O 8 O O O o0 o0

0.5 8 2 0 O O O 10 0O O O 10

2.0 O 8 0 0 O O 8 O O O 8

Femalerats

Control 00 o 0 0 0 O 10 0 0O O 120 0 O O o0 o

0.5 0 0 0 0 O O 10 0 O 0 10

2.0 0 0 0 0 O O 10 0 O O 10
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Table 5. Absolute and relative organ weights  in rats treated orally with crude agueous

extracts of Anoectochilus formosanus for 90 days

ltem g/kg/day
0 0.5 2.0
Brain (g) M 1.93+ 0.06 1.89+ 0.02 1.92+ 0.04
(g/100gbw.) (0.43+ 0.01) (046 + 0.01) (0.51+ 0.02**)
F 1.79+ 0.02 1.86+ 0.02 1.77+ 0.02
(0.66+ 0.02) (0.61+ 0.02) (0.60+ 0.02*)
Pituitary (mg) M 1461+ 0.72 12.92+ 0.75 1453+ 0.68
(mg/100g (3.27+ 0.12) (3.14+ 0.08) (3.80+ 0.10**)
b.w.)
F 1492+ 1.03 16.45+ 0.64 26.90+ 1.23**
(5.51+ 0.36) (542 + 0.24) (9.07+ 0.53**
Thymus (g) M 0.29+ 0.02 0.31+ 0.02 0.29+ 0.02
(g/ 100 g b.w.) (0.07+ 0.01) (0.07+ 0.01) (0.08+ 0.01)
F 031+ 0.02 036+ 0.02 034+ 0.02
(0.11+ 0.01) (0.12+ 0.01) (0.11+ 0.01)
Heart (g) M 1.19+ 0.05 119+ 0.04 1.20+ 0.03
(g/ 100 g b.w.) (0.27 + 0.01) (0.29+ 0.01) (0.32+ 0.01**)
F 0.80+ 0.02 0.89+ 0.03 0.89+ 0.02
(0.29+ 0.01) (0.29+ 0.01) (0.30+ 0.01)
Lung (L;g) M 1.04+ 0.02 1.23+ 0.07 1.89+ 0.60
(g/ 100 g b.w.) (0.23+ 0.01) (0.30+ 0.02) (0.55+ 0.22)
F 0.84+ 0.04 0.85+ 0.03 0.78+ 0.02
(0.31+ 0.01) (0.28 + 0.01) (0.26 + 0.01%)
Lung (R;) M 057+ 0.02 0.60+ 0.04 1.82+ 0.75
(g/ 100 g b.w.) (0.13+ 0.01) (0.15+ 0.01) (0.55+ 0.27)
F 0.47+ 0.04 045+ 0.02 041+ 0.01
(0.18+ 0.01) (0.15+ 0.01) (0.14+ 0.01%)

Table 5. (continued)
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Item g/kg/day

0 0.5 2.0
Liver (g) M 12.7+ 1.02 105+ 0.32 10.7+ 0.64
(g/ 100 g b.w.) (2.85+ 0.17) (2.55+ 0.04) (2.80+ 0.09)
O 6.50+ 0.21 7.10+ 0.20 7.65+ 031**
(2.39+ 0.04) (2.33+ 0.04) (2.55+ 0.05*)
Spleen (g) M 0.95+ 0.03 0.93+ 0.04 0.96+ 0.05
(g/ 100 g b.w.) (0.21+ 0.01 (0.23+ 0.01 (0.26+ 0.02)
F 0.64+ 0.02 0.66+ 0.04 0.67+ 0.02
(0.24+ 0.01) (0.22+ 0.01) (0.23+ 0.01)
Kidney (L;g) M 1.64+ 0.09 158+ 0.06 1.60+ 0.10
(g/ 100 g b.w.) (0.37+ 0.02) (0.38 + 0.01) (0.42+ 0.01)
F 0.83+ 0.02 0.94+ 0.03* 1.03+ 0.03**
(0.31+ 0.01) (0.31+ 0.01) (0.34+ 0.01**)
Kidney (R,g) M 156+ 0.08 1.45+ 0.05 155+ 0.10
(g/ 100 g b.w.) (0.35+ 0.02) (0.35+ 0.01) (0.40+ 0.01)
F 0.80+ 0.02 0.91+ 0.03* 1.00+ 0.03**
(0.29+ 0.01 (0.30+ 0.01) (0.33+ 0.01**)
Adrenal (L; mg) M 2582+ 1.35 26.15+ 2.62 26.01+ 2.09
(mg/100g (5.79+ 0.22) (6.28 + 0.57) (6.93+ 0.64)
b.w.)
F 37.74+ 3.20 4215+ 1.68 30.82+ 1.27
(13.80+ 0.93) (13.94 + 0.68) (13.35+ 0.35)
Adrenal (R;mg) M 29.13+ 1.93 29.45+ 1.46 28.06+ 1.95
(g/100gbw.) (6.53+ 0.37) (7.11+ 0.30) (7.40+ 0.53)
F 41.05+ 2.82 40.95+ 1.48 40.62+ 1.07

(15.1+ 0.86) (16.0+ 0.37) (13.6+ 0.31)
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Table 5 (continued)

ltem g/kg/day
0 0.5 2.0

Testis (L; g) M 1.74+ 0.02 1.74+ 006  1.73+ 0.05
(g/ 100 g b.w.) (0.41+ 0.02) (0.44+ 0.02) (0.42+ 0.01)

(R;9) M 1.75+ 0.03 175+ 005  1.75+ 0.04
(g/100 gb.w.) (0.41+ 0.02) (0.45+ 0.02) (0.42+ 0.01)
Prostate M 071+ 0.05 061+ 0.04  0.60+ 0.07
(g/100 g b.w.) (0.16+ 0.01) (0.15+ 0.01) (0.16+ 0.02)
Semina vesicle M 1.07+ 0.13 098+ 0.09  0.85+ 0.07
(g/100 g b.w.) (0.24+ 0.02)  (0.24+ 0.02) (0.22+ 0.01)
Uterus(L;g) F 0.31+ 0.04 025+ 0.01  0.21+ 0.01**
(g/100 g b.w.) (0.12+ 0.01) (0.09+ 0.01) (0.07+ 0.01**)

(Rig F 0.30+ 0.03 026+ 0.02  0.22+ 0.02*

(g/100 g b.w.) (0.11+ 0.01) (0.09+ 0.01) (0.07 + 0.01**)
Ovary (L;mg) F 6820+ 626 7295+ 3.04 61.83+ 599
(mg/100g (2551+ 2.55) (24.26+ 1.48) (20.68+ 1.71)
b.w.)

(Rymg) F 69.87+ 381 7364+ 433 64.16+ 594
(mg /100 g (25.73+ 1.09) (24.49+ 1.75) (21.36+ 1.66)
b.w.)

(): relative weight; M: male;

F: female; b.w.: body weight

All values are meanst S.E. *p<0.05, p**<0.01 compared with control group.
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Fig. 1. Body weight changes in rats orally treated with crude aqueous extracts of Anoectochilus

formosanus (AAF) for 90 days. A panel: female; Bpanel: male; @ :control

AAF 0.5

gkg V¥ :AAF20gkg. Allvauesare means+ S.E. *p<0.05, **p<0.01 compared with

control group.
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NINETY-DAY ORAL TOXICITY STUDY OF CRUDE
AQUEOUS EXTRACTS OF Anoectochilus formosanus
Hayata IN RATS

Wen-Chuan Lin', Chun-Ching Shih?, Y ueh-Wern Wu?, 1-Ju Chen?, Huei-Ling Chang’,
Chao-Tien Hsu®
'Department of Phar macology, °Graduate I nstitute of Chinese Phar maceutical Sciences, and
3Department of pathology, China Medical College, Taichung, Taiwan

The 90-day repeated oral dose toxicity study of a crude aqueous extracts of Anoectochilus
formosanus Hayata (AAF) was evaluated in rats. AAF was conducted at once-daily doses of 0,
0.5 and 2.0, g/kg. Inhibition of body weight gain was noted in the male group at 2.0 g/kg. In
hematology, decreased amount of segmented neutrophil was observed in females of the 2.0 g/kg
dose groups. In blood chemistry, a decrease in lactate dehydrogenase activity was observed in
females of the 2.0 g/kg dose group. In addition, females given 2.0 g/lkg showed a dight
decrease in calcium and phosphorus levels. Urinalysis showed a dlight increase in ketones in
males of the 2.0 g/kg dose group. Increases in weight of pituitary, liver and kidney in the females
of 2.0 g/lkg dose group were observed, with no histopathological changes. In conclusion, the

toxicological no-observed levelsin rats were thought to be 0.5 g/kg or below.

Key words. Anoectochilus formosanus Hayata; Subacute toxicity
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