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Tab.1 Acute toxicity of ophiopogonin D’ (OPD’) in mice

Group OPD’/mg-kg™ OPD/mg-kg™ Dead number
OPD’ 3.127 0 1
6.460 0 3
9.979 0 7
10.245 0 8
13.098 0 9
OPD+OPD’ 5.711 5.711 1
6.129 6.129 3
7.626 7.626 4
8.712 8.712 7
10.262 10.262 9
OPD—OPD’ 11.351 1.0 1
15.551 1.0 2
22.732 1.0 4
26.568 1.0 7
30.137 1.0 8

The KM mice were divided into OPD’, OPD+OPD’ (OPD and OPD' pre-mixed) and OPD—OPD’ (OPD injected at 15 min interval
before OPD’ was injected) groups. The number of dead mice was recorded within 14 d of single tail vein injection. n=10.

Tab.2 Effect of OPD and OPD’ on body mass and organ indices of rats in sub-acute toxicity test

Group Body mass/g Heart index Liver index Spleen index Lung index Kidney index
Normal control 461+14 0.32+0.02 3.51+0.12 0.18+0.02 0.39+0.03 0.71+0.04
OPD 411+22* 0.32+0.02 3.16+0.16 0.22+0.02* 0.43+0.03 0.65+0.05
OPD’ 412+29™ 0.32+0.03 3.26+0.16 0.23+0.03* 0.47+0.02* 0.67+0.06
OPD+OPD’ 400+24* 0.33+0.03 3.65+0.57 0.27+0.04** 0.54+0.09** 0.73+0.09
OPD—OPD’ 394+28** 0.31+0.03 3.16+0.30 0.25+0.04* 0.49+0.04* 0.67+0.05

The SD rats were divided into normal control, OPD, OPD’, OPD+OPD’ and OPD—OPD’ groups. OPD or (and) OPD’ (0.25 mg-kg™)
were given to rats by tail vein injection, once a day, for 30 d. Organ index=organ mass(g)/body mass(g)x100. x+s, n=5. *P<0.05, **P<0.01,
compared with normal control group.

OPD+OPD’ #1 OPD—OPD’' 4l K A& ¥ ~ ¥  OPD+OPD’ flOPD—OPD’ 415 OPD 1, OPD' 41
(P<0.05, P<0.01) ,.» JHF1'E F5 5000 B 2 A8 1k, fi A, AR RN DA L A 58 T e i 22 5

& %4 K (P<0.05, P<0.01) ; OPD’ ,OPD+OPD’ 2.2.2 I E MISFRAI R AE

F1OPD—OPD’ 41 fiffi 5 %k 3% K (P<0.05, P<0.01) . R 3 iR, OPD ZH K BR 11 4H M 0 1F & X iR

Tab.3 Effect of OPD and OPD’ on hematological parameters of rats in sub-acute toxicity test

Group WBC/10°L™"  NEUT/%  LYMPH/% HCT/% PLT/10°L" HFR/% MCV/L  MCHC/g-L™" MFR/%

Normal control 5.0+1.0 9.3+2.1 88.6+2.2 42.6+x1.3 1010+207 29.3+x14.6 53.7+0.8 345+6 18.8+3.6

OPD 3.2+0.7* 14.4+4.2 81.2+4.8"  40.0+3.7 883+214 35.1+8.8 53.2+2.0 338+5 20.3+3.7
OPD’ 3.8+0.9 15.1+4.9 81.6+5.3" 42.1+1.9 980+173 36.4+2.1 54.6+1.9 333+6* 17.9+1.7
OPD+OPD’ 3.5+1.5 19.2+0.7  73.2+1.3"" 39.2+4.9 786+428 37.6+4.9 56.0+1.3" 346+16 17.8+2.3
OPD—OPD’ 3.9+1.2 19.0+2.1 75.5+2.9"  41.1x21 963+179 38.1+1.9  55.3+0.8"*  331+5™ 18.1£1.7

See Tab.2 for the rat treatment. WBC: white blood cells; NEUT: neutrophils; LYMPH: lymphocytes; HCT: hematocrit; PLT: plate-
lets; HFR: high fluorescence intensity reticulocytes; MCV: mean red blood cell volume; MCHC: mean red blood cell hemoglobin con-
centration; MFR: middle fluorescence intensity reticulocytes. x+s, n=5. *P<0.05, **P<0.01,compared with normal control group.
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Tab. 4 Effect of OPD and OPD’ on blood biochemical indexes of rats in sub-acute toxicity test

Group GO'I_'/ GP'I:/ TP{ TCHL/i TBIL/i BUN/i CREA{ GLU/i TG/ )
U-L u-L! g-L? mmol-L™ umol-L™’ mmol-L™" umol«L™! mmol-L™" mmol-L™"
Normal control  45+5 132+8 60.5+1.6 1.70+0.23 0.3+0.17 6.49+0.08 37.8+4.0 9.84+1.62 1.08+0.15
OPD 45+4 129+14  60.7+1.6 1.83+0.33 0.3+0.18 6.56+0.36 44.4+4.0 8.05+0.47*  0.70+0.19**
OPD’ 45+7 123+16  60.9+3.1 1.65+0.18 0.1+0.18 6.43+0.30 46.8+2.4 7.03+0.36™* 0.72+0.16**
OPD+OPD’ 48+5 137+44 60.3x4.6  2.16+0.18 0.3+0.29 7.17+0.37 37.7+8.5 6.12+0.28** 0.54+0.13**
OPD—OPD’ 50+8 127+16 60.6+1.4 1.57+0.22 0.2+0.22 6.38+0.30 43.2+4.6 7.11+0.36** 0.62+0.14**

See Tab.2 for the rat treatment. GOT: glutamic oxaloacetic transaminase; GPT: glutamic pyruvic transaminase; TP: total protein;
TCHL.: total cholesterol; TBIL: total bilirubin; BUN: blood urea nitrogen; CREA: creatinine; GLU: glucose; TG: triglycerides. xts, n=5.

*P<0.05, **P<0.01, compared with normal control group.
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Fig.1 Effect of OPD and OPD’ on morphological changes of heart tissue of rats in sub-acute toxicity test. See
Tab.2 for the rat treatment. The arrows represented sarcoplasmic condensation and homogenization in OPD group, mesenchymal
blood stasis in OPD’ group, focal myocardial cell necrosis and interstitial blood stasis in OPD+OPD’ group, myocardial cells were
slightly edematous and the perinuclear space was slightly widened in OPD—OPD’ group, and focal cardiomyocyte necrosis, fibroblast

proliferation and monocyte infiltration in OPD+OPD’ group.
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Fig.2 Effect of OPD and OPD’ on morphology of spleens of rats in sub-acute toxicity test. See Tab.2 for the rat treat-
ment. The arrows represented mild congestion of red pulps in OPD group, mild congestion of red pulps in OPD’ group, severe congestion
of red pulps in OPD+OPD’ group, and mild congestion of red pulps in OPD—OPD’ group.

Normal control
Ny

Fig.3 Effect of OPD and OPD’ on morphological changes in lung tissues of rats in sub-acute toxicity test. See Tab.2
for the rat treatment. The arrows represented blood vessels of alveolar walls were congested and alveolar septum was widened in OPD—

OPD’ group.
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Effect of ophiopogonin D on acute and sub-acute toxicity of
ophiopogonin D’ based on drug interactions

XU Huan-hua'?, JIANG Zhen-hong*, YAO Hong?, TANG Xiang-lin®, WANG Ning-ning?,
SUN Yu-ting®, MA Zeng-chun®, GAO Yue'?®
(1. Key Laboratory of Modern Preparation of TCM, Ministry of Education, 2. State Key Laboratory of
Innovative Medicine and High Efficiency and Energy Saving Pharmaceutical Equipment, Jiangxi
University of Chinese Medicine, Nanchang 330004, China; 3. Institute of Radiation Medicine,
Academy of Military Midical Sciences, Beijing 100850, China; 4. Jiangxi Province
Key Laboratory of Molecular Medicine, Nanchang 330006, China)

Abstract: OBJECTIVE To study the effect of ophiopogonin D (OPD) on the acute and sub-acute
toxicity of ophiopogonin D’ (OPD’). METHODS (1) The acute toxicity was determined with the Bliss
method. The mice were divided into OPD’, OPD+OPD' (OPD and OPD’ were pre-mixed) and OPD—
OPD' (OPD was injected 15 min before OPD’) groups. Five doses of OPD’ 3.127, 6.460, 9.979,
10.245 and 13.098 mg-kg ™" were set in the OPD’group. The doses of OPD and OPD' were set at 1:1
and 5 doses of 5.711, 6.129, 7.626, 8.712 and 10.262 mg-kg™ were set in the OPD+OPD' group. The
doses of OPD’ were 11.351, 15.551, 22.732, 26.568 and 30.137 mg - kg™, and OPD was fixed at
1.0 mg-kg™ in the OPD—OPD' group. Behavioral changes and number of dead mice were observed
and recorded within 14 d of single tail vein injection. ) In the sub-acute toxicity study, 5 groups, namely
normal control, OPD (0.25 mg-kg™), OPD’ (0.25 mg-kg™), OPD+OPD’ (0.25 mg-kg"'+0.25 mg-kg™)
and OPD—OPD' (0.25 mg-kg™—0.25 mg-kg™) groups, were set and given once a day by tail vein injec-
tion for 30 consecutive days. Pathological changes of the heart, liver, spleen, lung, and kidney tissues,
changes in blood routine, blood biochemistry indexes, and organ indexes were observed and recorded.
RESULTS () In the acute toxicity test, the LD,, value of OPD’ was 7.785 mg-kg™ in the OPD’ group;
7.706 mg-kg™ in the OPD+OPD’ group, and 22.820 mg-kg™ in the OPD—OPD’ group, which were
significantly higher than that in the OPD’ group. (2 In the sub-acute toxicity test, compared with the normal
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control group, the body mass of each treatment group was significantly decreased (P<0.05, P<0.01),
spleen indexes were significantly increased (P<0.05, P<0.01), lung indexes of the other treatment
groups increased significantly (P<0.05, P<0.01) except the OPD group, glucose and triglycerides of
each treatment group decreased significantly (P<0.05, P<0.01), but the rest of the biochemical indicators
were not significantly different. There was mild edema of cardiomyocytes and congestion of interstitial
blood vessels, congestion of red pulps in the spleen, mild swelling of alveolar epithelial cells, and conges-
tion of blood vessels in alveolar walls to varying degrees in each drug treatment group. These indexes
in OPD+OPD’ and OPD—OPD’ groups were not significantly different from those of the OPD’ or
OPD group. CONCLUSION In the acute toxicity test, OPD pre-treatment can effectively reduce the toxicity
of OPD’, which is not observed in the sub-acute toxicity study.
Key words: ophiopogonin D’; ophiopogonin D; acute toxicity; sub-acute toxicity
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