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ABSTRACT

Objectives : HT042 is a combination of three herbal extracts from the roots of Astragalus membranaceus, the stems
of Eleutherococcus senticosus and the roots of Phlomis umbrosa, which has been demonstrated to increase longitudinal
bone growth rate, The aim of this study was to assess the safety of HT042 after repeated oral administration,
Methods : A 14—day repeated oral dose toxicity study was conducted using male and female Sprague-Dawley rats,
HT042 was administered orally at repeated doses of 500, 1,000 and 2,000 mg/kg/day for 14 days, Clinical signs and
mortality were observed daily, whereas body weight and food consumption were recorded weekly throughout the
experiment, At the end of the study, blood was taken from the posterior vena cava for hematology and serum
biochemistry, All organs of the body surface, subcutis, head, thoracic cavity, and abdominal cavity were observed
grossly. Then, the internal organs were removed and weighed,

Results : No death occurred and no significant changes in clinical sign, body weight, food consumption and serum
biochemistry parameters were observed in male and female rats over the study period. Although there were some
alterations in hematologic and necropsy findings, and organ weights, these changes were not considered toxicologically
significant,

Conclusions : These results suggest that the 14—day repeated administration of HT042 does not produce any significant
oral toxicity at doses of up to 2,000 mg/kg/day in male and female rats under the present experimental conditions,
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Table 1. Body weights of male and female rats given daily doses of HT042 for 14 days

Dose (mg/kg/day)
Weeks Male Female
0 500 1,000 2,000 0 500 1,000 2,000
0 148.84+9.02% 148,60+8.47 148,78+4.18 148.01+£6.92 129.21+£2.52 129.50£4.35 130.91£3.67 131.87+3.58
1 212,61+18.56 213.87+10,10 213.51+6,28 213.34+6.17 162.03+6.09 161.12+5.31 160.08+5.00 166.40+2.60
2 258,32+25.86 261.06+11,52  259.29+8,94 256,07+8.24 172.64+7.34 177.59+4.44 176.42+4.32 178.52+2.73
Gains” 109,48 £17.50 112.46+4.69 110.51+6.37 108.06+6.00 43.44+5.30 48.09+1.90 45.50+4.94 46.64+3.48
N 5 5 b) 5 5 5 5 5

#Values are expressed as grams (mean=+S.D.)
b\Neight gains are body weight differences between week 2 and week O

3. A& AHF
Fo] 7|7k B AR AT VAT A HT042 FoIF J4 BF o] vls) 494 9k *tol7h AATHTable 2),

Table 2. Food consumption of male and female rats given daily doses of HT042 for 14 days

Dose (mg/kg/day)
Weeks Male Female
0 500 1,000 2,000 0 500 1,000 2,000
0 23.51+1.34% 21.22+0.26 21,31£0.89 20.61+0.15 18.10+0.50 18.27+0.57 17.15+0.82 19.88+0.72
1 23.40+£1,05 24,57+0.49 20,34+1.16 22,43+£3.12 14.71+0.29 15.89+0.32 14,29+0.81 15.16+1.32
2 26.87+0.63 26.70+3.19 25.11+0.62 25.83+1.85 17.01+2,04 17.85+1.05 18.46+0,.62 16.59+2,08
N 5 5 5 5 5 5 5 5
N 5 5 5 5 5 5 5 5

®Values are expressed as gram/rat/day (mean+S.D.)
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Table 3. Hematological findings in the 14—day repeated oral toxicity study of HT042

Dose (mg/kg/day)
Parameter (units) Male Female
0 500 1,000 2,000 0 500 1,000 2,000
RBC (10°/ut) 7.41£0.10 7.28+0.15 7.02£0.27 7.20£0.23 7.57+0.29 7.48+0.37 7.48+0.21 7.30+0.20
Hematocrit (%) 44.4+0.6 44,2401 42.9+0. 43.7+1.0 43.5+1.2 43.4+1.8 42.8+0.5 42.4+1.3
Hemoglobin (g/d¢) 14.3+0.3 14.3+0.1 13.8+0.2% 14.1+0.3 14.6+0.4 14,6+0.5 14,3+0.1 14.3+0.5
MCV (fL) 59.9+1.3 60.8+1.3 61.2+2.1 60.6+0.9 57.5+1.7 58,0+1.1 57.2+1.5 58.1+0.9
MCH (pg) 19.2+0.4 19.6+0.3 19.7+0.6 19.6£0.3 19.3£0.8 19.6+0.5 19.2+0.6 19.6+0.4
MCHC (g/d¢) 32.0+0.2 32.3+0.3 32.2+0.,5 32.3+0.2 33.6+0.6 33.8+£0.9 33.6+0.4 33.8+0.4
RDW (%) 12.8+0.3 12,7£0.3 12,84+0.4 12.6+£0.4 11.1+£0.4 11.5+0.7 11.1£0.2 11.3+£0.3
HDW (g/de) 2.26+0.15 2.2310.12 2.20+0.08 2.25+0.07 2.16+0.14 2.37+0.32 2.17+£0.07 2.15+£0.09
Platelets (10°/u0) 1372,6+£199.8 1,348.8+75.0 1,309.4+72.2 1,4528+1289 1,220.8+125.5 1,294.2+107.5 1,288.2+150.9 1,213.0+82.3
MPV (fL) 6.02%+0.28 5.90+0.16 5.92+0.11 5.92+0.19 5.62+0,19 5.64+0.29 5.50+0.07 5.80%+0.19
WBC (10°/ue) 8.61+2.26 8.79+1.47 8.03+1.01 8.67+0.61 5.03+1.46 5.87+1,93 5.16+1.44 6.56+0.97
Neutrophils (%) 8.00+1.68 9.58+£3.06 10.22+4.85 9.44+2.71 9.58+3.53 14,52+4.94 8.46+2,03 10.96+1.86
Lymphocytes (%) 88.2+1.6 86.2+3.1 86.0£5.2 86.6+3.6 86.7+3.9 81.2+5.0 86.8+2.4 85.1+1.7
Monocytes (%) 2.32+0.51 2.76+£0.69 2.30+0.77 2.50+0.99 1.76+0.56 1,98+0.36 2.68+0.86 2.08+0.79
Eosinophils (%) 0.48+0.16 0.48+0.08 0.40+0.14 0.52%+0.13 1.14+0.23 1,.36+£0.21 1,06£0.09 1.06+0.29
Basophils (%) 0.12+0.08 0.14+0.05 0.14+0.09 0.22£0.04 0.08+0.04 0.12+0.08 0.08+0.04 0.08+£0.04
LUC (%) 0.86+0.15 0.84+0.18 0.84+0.19 0.76+0.11 0.72+0.13 0.74+0.32 0.88+0.24 0.78+0.37
No. of rats examined 5 5 5 5 5 5 5 5

Values are expressed as the mean + S.D. *P{0.05 and **P{0.01 vs. control group. Abbreviations are RBC, red blood cell count; MCV,
mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; RDW, red cell
distribution width; HDW, hemoglobin distribution width; MPV, mean platelet volume; WBC, white blood cell count; LUC, large unstained cells.

5. @RSt A
HT042 FolF < BT tj2zol v FATH =2 F2o4 e Aol7h HEEA FUtH(Table 4).

Table 4. Serum biochemical findings in the 14—day repeated oral toxicity study of HT042

Dose (mg/kg/day)
Parameter (units) Male Female
0 500 1,000 2,000 0 500 1,000 2,000

AST (U/0) 88.5+3.5 90.6+8.6 95,7+£8.2 87.4+12.4 95.7£8.9 93.2+11.8 95.2+16.2 96.5+11.3
ALT (U/0) 36.5+3.5 33.2+2.6 37.3+4.6 33.8+£3.2 33.5£3.6 33.4+2.2 32.3+3.1 32.2+2.9
ALP (U/0) 179.7+23.6 159.2+11.9 172,7+24.5 195.4+19.8 125.7+7.6 124.7+13.0 125.8+16.0 119.6£15.0
CPK (U/¢) 217.6+54.9 220.2+46.1 198.0+64.7 203.0+78.3 157.4+51.0 126.4+37.1 153.2+62.2 155.4%+60.0
TBil (mg/d0) 0.15+£0.02 0.15+0.01 0.16+£0.01 0.16+0.,01 0.16+0.01 0.17+0.03 0.17+0.00 0.17+0.01
Glucose (mg/d0) 130.3+19.9 126.4+17.1 113.3+19.1 130.6+8.5 100.6+4.1 103.7+4.5 100.2+7.9 97.8+5.2
TCho (mg/d0) 106.2+8.8 115.4+13.1 103.4+13.0 99.6+£13.7 94,8+10.2 107.0+12.4 108.0+19.6 97.4+12.6
Triglyceride (mg/d¢) 57.6+£20.4 51,2+10.4 51.6+11.6 58.2+17.7 37.6+10.3 37.0+£12.3 37.6+£7.2 38.8+16.2
TP (g/de) 5.81+0.15 5.92+0.14 5.78+0.14 5.89+0.13 5.85%+0.11 6.02+0.21 5.8910.09 5.87+0.09
Albumin (g/d¢) 3.13+0.09 3.21+0.09 3.18+0.08 3.22+0.04 3.32+0.07 3.36+0.13 3.3210.05 3.26+0.08
A/G (ratio) 1,17£0.03 1,18+£0.05 1.22+0.02 1.21+0.03 1.31+£0.05 1,26+0.06 1.29+0.02 1.25+£0.05
BUN (mg/d0) 17.3+2.4 13.9+2.3 17.9+3.5 16.2+1.7 21.0+5.3 21.2+1.9 20.5+1.6 20.3+2.3
Creatinine (mg/d¢) 0.46+0.04 0.45+0.02 0.46+0.03 0,43+0.03 0.49+0.08 0.48+0.03 0.48+0.02 0.48+0.03
P (mg/de) 8.87+0.68 8.58+0.40 8.57+0.44 8.26+0.26 7.74%+0.33 7.71%£0.45 7.73+0.50 8.10+£0.41
Ca2+ (mg/de) 9.86+0.20 9.58+0.22 9.46+0.20 9.56+0,27 9.16+0.23 9.51+£0.24 9.36+0.34 9.27+0,12
Ca2+ (mg/de) 9.86+0.20 9.58+0.22 9.46+0.20 9.56+£0,27 9.16+0.23 9.51+0.24 9.36+0.34 9.27+0,12
Na+ (mmol/() 136.2+1.2 137.3+1.1 137.6+1.1 138.1+£0.9 138.1+1.4 137.6+0.9 137.2+1.0 138.1+1.3
K+ (mmol/¢) 5.06+0.30 4,92+0.08 4.89+0.05 4,79+0.33 4.42+0.24 4,37+0.39 4.54+0.36 4,59+0.23

Cl- (mmol/€) 101.8+0.4 102.6+1.2 103.0+1.2 103.0+0.9 104.1+1.8 104.2+1.3 103.3+0.8 104.6+0.8
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Dose (mg/kg/day)
Parameter (units) Male Female
0 500 1,000 2,000 0 500 1,000 2,000
No. of rats examined 5 5 5 5 5 5 5 5

Values are expressed as the mean * S.D. Abbreviations are AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline
phosphatase; CPK, creatine phosphokinase; TBIil, total bilirubin; TCho, total cholesterol; TP, total protein; A/G, albumin/globulin; BUN,
blood urea nitrogen; IP, inorganic phosphorus.

6. B715%F (P€0.01), 2] Hrhzego] 4214 Al WHTHPL0.05) (Table
2.000 mg/kg/day Bl oA AYMo] A B A) 5). 2,000 mg/kg/day Tt AN & AAFe] A5 TFo]
Zero] lzo] Hlste EATHAOT 904 QA = xof vt FATH SR §oA A =X THPL0.01).

Table 5. Absolute and relative organ weights in the 14—day repeated oral toxicity study of HT042

Dose (mg/kg/day)
Organ (units) Male Female
0 500 1,000 2,000 0 500 1,000 2,000
Body weights®(g) 235.47+22,93 234.69+10,71 235.33£8,99 230.79+£5,82 161,94+7.63 165.12+4.00 164.80+4.60 164.08+3.01

Adrenal gland-left (g) 0.0238+0,0043  0,0221+0,0021  0.0226+0.0026  0,0205+0.0032  0.0247+0,0010 ~ 0.0256+0,0019  0.0264+0,0035  0.0270£0.0019
Per body weight (%)  0.0102£0.0022  0.0094+0.0008  0.0096+0.0009  0.0089+0.0016  0.0153+0.0013  0.0155+0.0010  0.0160£0.0017  0.0165+0,0011
Adrenal gland-right (g)  0.0229+0,0037  0,0222+0,0020  0.0220+£0.0020  0,0225+0.0033  0.0254+0,0016  0.0247+0.0015  0.0251+0,0031  0.0278+0.0016
Per body weight (%)  0.0098+0,0020  0,0095+0.0007  0.0094+0.0008  0,0098+0.0017  0.0157+0,0013  0.0150£0.0007  0.0152+0,0015  0.0169+0.0007

Thymus (g) 0.5699+0,0866  0.5426+0.0562  0,6614%0,1208  0.5487+0.0413  0.4860+0.2027  0.4127+0,0457  0.4081+0,0399  0.4233+0.0619
Per body weight (%)  0.2410£0,0174  0.2313+0,0228  0,2814+0,0537  0,2376+0.0146  0.2985+0.1162  0.2497+0.,0241  0.2476£0.0226  0.2579+0,0371
Prostate gland (g) 0.2051£0,0178  0.1966+0.0502  0.1862+0,0337 0.2721+0,0250%* - - - -
Per body weight (%)  0.0880+0,0135  0.0834+0.0202  0.0790+0.0124 0.1180+0,0120%* - - - -
Testis—left (g) 1.5153+0,0995  1,3330+0.2501  1,5550+0,0877  1,4750+0,0567 - - - -

Per body weight (%)  0.6458+0.0356  0.5674+0,0996  0.6608+0.0273  0.6396+0,0339 - - - -

Testis—right (g) 1,5170+0,1197  1,5104+0.1632  1.5547+0,0993  1.4773+0.0622 - - - -

Per body weight (%)  0.6458+0.0305  0.6431+0.0589  0.6606+0.0320  0.6407+0.0376 - - - -

Epididymis—left (g) 0.2276+0,0213  0,2307£0.0309  0.2367+0,0208  0.2316+0,0167 - - - -
Per body weight (%)  0.0969+0.0075  0,0982+0.0115  0,1005+0.0053  0.1005%0.0090 - - - -

Epididymis—right (g) 0.2310+0,0210  0,2418+0.0176  0,2395%0,0185  0.2411+0,0238 - - - -
Per body weight (%)  0.0984+0.0079  0.1029+0,0029  0.1018+0,0074  0,1047+0.0122 - - - -

Ovary—left (g) - - - - 0.0328+0.0050  0.0336+0.0055  0,0332£0.0040  0.0344+0,0053
Per body weight (%) - - - - 0.0203+0.0035  0.0204+0,0035  0,0202+0.0026  0.0210+0,0035
Ovary—right (g) - - - - 0.0324+0,0049  0.0331+0,0045  0,0318+0.0023  0.0342+0,0039
Per body weight (%) - - - - 0.020040,0028  0.0200+0,0027  0,0193+0.0014  0.0209+0,0025
Uterus (g) - - - - 0.3233£0.0882  0.3342+0.1493  0.2608+0.0136  0.3201+0.0482
Per body weight (%) - - - - 0.199240.0518  0.2019+0.0880  0,1584+0.0100  0.1953+0.0306
Spleen (g) 0.6738+0,1053  0,7577+0.1266  0.6591%0,0826  0.5966+0,0517  0.4582+0.0309  0.4756+0,0675  0.4674+0,0511  0.4827+0,0432
Per body weight (%)  0.2855+0,0275  0,3227+0.0505  0.2797+0.0288  0,2589+0.0275  0.2828+0,0101  0.2876+0.0353  0.2832+0,0232  0.2943%0.0280
Kidney—left (g) 0.8559+0,0925  0,9267+0.0576  0.8836+0.,0344  0.8669+0.0449  0.5975+0.0093  0.5997+0,0104  0.6160+0,0502  0.6474+0,0245
Per body weight (%)  0.3636+£0,0191  0.3951+0,0232  0,3755+0,0042  0,375940.0238  0.3695+0.0155  0.3634+0.0130  0.3737+0.0274  0.3947+0,0187
Kidney—-right (g) 0.8837+0,0717  0.9614+0,0880  0.8805+0.0519  0.8835+0.0549  0.6117+0.0396  0.6355+0.0353  0.6385+0.0358 0.6775+0,0113%*
Per body weight (%)  0.3766+0.0268  0,4092%0.0268  0.3743+0.0194  0,3830£0.0253  0.3785+0,0303  0.3851£0,0252  0.3873+0,0141  0.4130£0.0076
Heart (g) 0.9312+0,1290  1,1374+0.3397  0.921940,0714  0.9099+0,0721  0.7369+0.0366  0.7494+0,0960  0,7545+0,1121  0.8703+0,3242
Per body weight (%)  0.3961+0,0455  0,4897+0.1708  0.3920+0.0302  0,3940+0.0253  0.4559+0,0313  0.4533£0.0515  0.4589+0,0752  0.5292+0,1911
Lung (g) 1.2445+0,1700  1.2548+0.0504  1.2226+0.0665 1.1219+0,0360% 0.9534+0.0599  0,9982+0.0738  0.9793+0.0684  0.9793+0.0327
Per body weight (%)  0.5271£0,0283  0.5350+0,0192  0.5197+0,0258  0,4863%0.0187  0.5887+0.0220  0.6043+0.0389  0.5937+0.0255  0.5969+0,0198
Brain (g) 1.6996+0,0633  1,6628+0.0572  1,76556%0.0419  1.6512+0,0310  1,5793+0.0741  1.6054+0,0178  1,6171+0,0464  1.5885%0.0774
Per body weight (%)  0.7256+0,0504  0,7089+0.0129  0.7506+0.0160  0,7157+0.0179  0.9774+0.0722  0.9727+0.0284  0.9824+0,0524  0.9688+0.0592
Liver (g) 8.1264+1.0369  8.5430+0,9624  7,9063+0,5933  7.74114+0.3469  4.,9094+0.2809  4.9890+0.2737  5.1167+0,4207  5,2922+0.2795
Per body weight (%)  3.4598+0,3911  3.6341+0.2757  3.3567+0,1485  3,3553%0.1579  3,0309+0.0597  3.0200+0,1057  3,1019+0.1857  3.2257+0,1643
No. of rats examined 5 5 5 5 5 5 5 5

*The body weights were measured immediately before necropsy after overnight fasting. Values are expressed as the mean + SD.
*p(0.05 and **p<0.01 vs. control group.
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1 A& HT042E& ¥HE Fo 4 o vetb= 7l
Al 545 glstr] 918t Sprague—DawleyAl &= &
2,000 mg/kg/day SFO 2 1497+ AL
Folgt & AMYE, YEbsd, AT L AARAFHE Hl @9
k=)

NN sleHA Wl LALA, A7|5HF HekE S
AR F g BE FolA AFgaElE gllen HT042

Fojof ogt dukAte] Wt JA] A okoktt AF E
A2 FH T st BB At A o]4f Eg vrER
A Sk,

gollsta A4 1,000 mg/kg/day FoAZE FRY
hemoglobin ¥ hematocrit =X|7} tj=Ro| H]5te] FA 35
Hog FoA A oy SR Aol gla ™S o]
o] gisto]7]of ZAstH o= ojn| 9= Bisly} ofd o
il

A7NE%F A4 2,000 mg/kg/day ol AN A
M (prostate gland)®] A ¥ Aof53Fo] tj=2Fof vt
A FEERoY, 18 U Bugte] S 5 I FEA
Fojgt HstE FuketA] grol EA45HAQl WSt ofd Ao g
AE}. 2,000 mg/kg/day FoAw FRAA H EdFHF
27 debgou diz2 oie] dAEA] ook 553 B

Aukgsdo] wEER gkekrh, 2,000 mg/kg/day T &
oA & A% HAdiFF 7P YER oY BUN,
creatinine, IP & I3 X FoA (23t HEr}t F5F =R
ot E3 ot Aol wiske ST FAEgn
Aol gt whebA Hl9F A7he] Wl EAstE e s
oju] 9l W3} obd Aoz wE)

BHoA TEE 2AELS BF SFATA glo] w2
T2 FFE o] HT042 Fojof gt Bish= ofd AR %
Hr},

oje] Autg Hol H AP 24 oA HT042+= &4
) 1447 ¥HE FHES o1S W 2,000 mg/kg/day
7HA 8] ol A BAAS fEEkA g AR ddE
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