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Subacute Oral Toxicity of Ephedraec Herba Extract in SD Rats
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ABSTRACT

Objectives : Ephedrae herba, also known as Ma-huang, is a traditional Korean medicinal herb. It has
been used to treat asthma, nose and lung congestion, and fever with anhidrosis for centuries. Recently,
Ma-huang was used as a source of ephedrine in many dietary supplements for weight reduction in the
United States. The objective of this study was to investigate the subacute toxicity of ephedrae herba
extract in rats.

Methods : SPF Sprague-Dawley male rats were administered orally with ephedrae herba extract for 4
weeks as several doses(0, 125, 250, 500, 1,000, and 2,000 mg/kg). We examined number of deaths,
clinical signs, body weights and gross findings for experimental period.

Results : No dead animals were found during the experimental period. In addition, no differences were
found between control and treated groups in clinical signs, hematology, serum biochemistry, and other
findings.

Conclusions : In conclusion, above data suggest that no observed adverse effect level of ephedrae herba
extract in SD rats might be over 2,000 mg/kg/day in this study.

Key words : Ephedrae herba, subacute toxicity, Rat, Oral administration
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Table 1. Mortality in Rats Orally Treated with Ephedrae Herba Extract for 4 Weeks

Dose Days after treatment Final Mortality”
(mg/kg) 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 i
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/10
125 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/10
250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/10
500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/10
1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/10
2,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/10
a) Values are expressed as dead number/total number of animals.
Table 2. Clinical Signs in Rats Orally Treated with Ephedrae Herba Extract for 4 Weeks
Dose Signs observation
(mg/kg) Appears normal Prone position Decrease of locomotive activity Decreased respiration rate Lacrimation Death
0 10/10" 0410 0/10 0/10 0/10 0/10
125 10/10 0410 0/10 0/10 0/10 0/10
250 10/10 010 0/10 0/10 0/10 0/10
500 10/10 010 0/10 0/10 0/10 0/10
1,000 10/10 0710 0/10 0/10 0/10 0/10
2,000 10/10 0/10 0/10 0/10 0/10 0/10
a) Number of animals with the sign/total number of animals examined.
Table 3. Weight Gain, Food Intake and Food Efficiency Ratio(FER) of Ephedrae Herba Extract Treated in Male Rats
Dose Initial weight Final weight Weight gain Food intake FER
(mg/kg) (g) (g) (g/day) (g/day)
0 187.0+11.8 335.0+22.0 49+0.8 169 2894%
125 188.6+10.1 325.1+14.1 45+05 164 217.36%
250 190.6+11.6 3246+26.3 45409 176 25.59%
500 192.3+9.6 321.4+28.1 44+10 173 25.47%
1,000 189.1+76 315.8+29.2 42+10 172 24.48%
2,000 189.7+84 3045£38.3" 3812 156 24.39%
All values are expressed as maen = S.D. * Significantly different from the control value (+: p < 0.05).
Table 4. Absolute and Relative Organ Weights in Rats Orally Treated with Ephedrae Herba Extract for 4 Weeks
Dose Organ -
(mg/kg) Heart Lung Spleen Liver
Absolute Relative Absolute Relative Absolute Relative Absolute Relative
0 1.07+0.12 0.32+0.03 1.630.15 050+0.06 0.57+0.09 0.17+0.02 13.02+0.78 3.890.23
125 1.06+0.11 0.33+0.03 1.64+0.12 0510.04 0.54+0.04 0.17+0.02 12.47+0.93 3.85+0.38
250 1.05+0.14 0.320.03 1.61+0.09 051+0.02 0.55+0.07 0.17+0.02 11.93+1.37 367+0.22
500 1.08+0.18 0.34+0.03 1.65+0.07 053+0.03 0.57+0.06 0.18+0.01 11.79+1.41 366020
1,000 1.03£0.13 0.33£0.03 1570.11 050+0.03 0.560.07 0.18+0.01 12.14+1.87 3.83£0.25
2,000 1.03£0.18 0.34+0.03 152+0.13 052+0.04 0.53+0.08 0.17+0.01 1291£152 425031
Organ
Dose Lt-Kidney Rt-Kidney Lt-Testis Rt-Testis
(mg/kg) Absolute Relative Absolute Relative Absolute Relative Absolute Relative
0 1.12+0.09 0.33+0.02 1.120.09 0.33+0.03 1.62£0.12 0.49+0.04 1.61£0.12 0.48+0.03
125 1.11£0.05 0.34+0.02 1.13£0.05 0.35+0.02 1.62£0.07 0.50+0.03 1.59+0.07 0.490.02
250 1.10£0.11 0.34+0.03 1.11£0.10 0.34+0.03 1.60£0.09 0.50+0.04 1570.10 0.48+0.04
500 1.09+0.11 0.34+0.02 1.10+0.09 0.34+0.02 1.660.07 0.52+0.04 1.61+0.06 0.50+0.04
1,000 1.09£0.13 0.350.04 1.110.12 0.35+0.03 1.680.11 0.54+0.05" 1.630.10 052+0.05°
2,000 1.04£0.10 0.340.03 1.0620.10 0.35+0.03 1.61£0.11 0.53+0.05" 1.58£0.15 052+0.05°

All values are expressed as maen + S.D. Absolute organ weights are given in grams; Relative organ weights are given as organ weight/body weight x
100(mean + S.D.); * Significantly different from the control value (! p < 0.05).



SDAl 8FNA v FE=9] okid AT =4 AR AT 5

Table 5. Levels of Hematological Analysis in Rats Orally Treated with Ephedrae Herba Extract for 4 Weeks

Dose WBC RBC Hb HCT MCV MCH MCHC PLT RETIC
(mg/kg) (103/mm*)  (106/mm’) (g/dl) (%) (f1) (pg) (%) (106/mm”) (%)

0 46+26 79+04 158408 4623 5712 19.8+0.4 34504 810+131 3103

125 496+2.3 82:06 159+1 4632 571 19602 346:04 778+124 28406
250 54£19 82105 15.7£09 46+3.1 561 194+0.3 34.2+1 839209 3205
500 47425 79106 1551.1 4513.1 57+1.3 199404 34.8+0.3 T72£114 3205
1,000 5325 8+0.4 15.6+0.7 4512.1 56+1.4 196404 34.8+04 806149 29105
2,000 41428 78+04 156209 4512.8 57+09 19.9+0.3 34704 T42+134 32106

All values are expressed as maen + SD. WBC, white blood cell count; RBC, red blood cell count; HB, hemoglobin, HCT, hematocrit; MCV, mean
corpuscular volume; MCH, mean corpuscular hemoglobin, MCHC, mean corpuscular hemoglobin concentration; PLT, platelet; RETIC, reticulocyte.

Table 6. Levels of Biochemical Analysis in Rats Orally Treated with Ephedrae Herba Extract for 4 Weeks

Dose Protein(S) ALB(S) BUN(S) Creatinine(S) Glu-FBS(S) T.BIli(S) AST(S)
(mg/kg) g/dL g/dL mg/dL mg/dL mg/dL mg/dL UL
0 64+0.2 41£0.16 17.3+2.1 0.6120.05 19718 0.045+0.012 98+18
125 6.4+0.1 420.09 182+4.4 0.6420.06 200£26 0.042+0.019 11626
250 6.5%0.2 4120.14 19£3.1 0.6420.05 20227 0.042+0.011 108+30
500 6.4+0.3 4+0.16 178+3 0.650.04 20624 0.039+0.012 10619
1,000 6.2+0.2 39+0.15 189+2.3 0.62+0.04 192417 0.039+0.013 11120
2,000 6.210.2 4+0.14 18.6+4.8 0.6+0.04 192428 0.039+0.013 10313
Dose ALT(S) LDH(S) ALP(S) T.Chol(S) Tg(S) Na(S) K(S) CI(S)
(mg/kg) U/L U/L U/L mg/dL mg/dL mmol/L mmol/L mmol/L
0 519 13324678 280+43 618 73+34 145+2.2 4709 104+09
125 4646 17734910 26056 6146 104458 146+2.9 47406 105+2.3
250 4445 1357575 278+50 6311 90+18 146+2.2 44+0.3 10515
500 45+6 1635+969 251+26 656 7333 146+2.9 4606 105£1.6
1,000 4749 1430+768 205+64 5946 T8+27 145+2.2 48+0.7 106£1.3
2,000 43+4 1757+655 29954 68+7 T6+30 145+2.6 5+0.7 1062

All values are expressed as maen = S.D.
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