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ABSTRACT

28days Repeat Oral Dose Toxicity Test of “Hyeonggaeyeongyotang
extract in SD Rats

Hyun-Jue An"% Sun-Yi Hwang'’, Jong-Rok Lee', Sang-Chan Kim', Seon-Young Jee! |

'College of Oriental Medicine, “Dept. of Oriental Medical Ophthalmology & Otolaryngology & Dermatology,
*Development Team for The New Drug of Oriental Medicine (BK21 program) Daegu Haany University

Objectives : HYTE (Hyeonggaeyeongyotang Extract), a polyherbal formula has been used as
folk medicine, 28days repeat oral dose toxicity was tested in SD rats according to KFDA
Guideline[2005-60].

Methods : In this study, mortality, clinical signs, body weight and gains, food and water
consumption, ophthalmologic observation, urinalysis, hematology, serum biochemistry, gross

findings, organ weight and histopathological observations were conducted during 28days of dosing
periods.

Results :
1. No HYTE treatment-related mortalities and clinical signs were detected in all dosing levels
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tested 1n male and female rats during the whole experimental periods.

2. No HYTE treatment-related changes on body weight, gains and food consumption were
detected in all dosing levels tested in male and female rats during the whole experimental periods
except for 2000me/keg-dosing female groups in which significantly increase of body weight, gains,
food and water consumption were detected compared to that of vehicle control in some points.

3. No HYTE treatment-related changes on ophthalmologic examination were detected In all
dosing levels tested In male and female rats.

4. No HYTE treatment-related changes on urinalysis were detected in all dosing levels tested
in male and female rats except for 2000mg/ke-dosing female groups in which, significantly increase
of urine volume and related decrease on the urine specific gravity were detected as secondary
effects of increase on the water consumptions not HYTE treatment-related toxicological signs.

5. No HYTE treatment-related changes on hematology were detected in all dosing levels
tested in male and female rats except for increases in the total WBC count and lymphocytes of
2000mg/kg-dosing male and female groups with decrease of large unstained cells as
pharmacological effects of immune enhancements not HYTE treatment-related toxicological signs.

6. No HYTE treatment-related changes on serum biochemistry were detected in all dosing
levels tested in male and female rats.

7. No HYTE treatment-related changes on gross findings, organ weight and histopathology
were detected In all dosing levels tested in male and female rats except for 2000mg/ke-dosing
male and female groups in which, spleen and thymus organ weights, hypertrophy at gross
observation and hyperpalsia of lymphoid cells and follicles at histopathological observation In
spleen and thymus were detected as pharmacological effects of immune enhancements not HYTE
treatment-related toxicological signs.

Conclusions : Based on these results, the NOAEL and MTD of HYTE in SD rats were
considered as over 2000mg/kg, respectively at 28days repeat oral dose toxicity test because most
of these findings were considered as results of pharmacological effects of immune enhancements
not HYTE treatment-related toxicological signs or secondary effects.

Key word : HYT (Hyeonggaeyeongyotang), 4 week, toxicity
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Table 1. Experimental grouping used in this
study

GOM| DW 10ml /kg 10 Male
GIM | HYTE | 2000mg/ke 10 Male
G2M | HYTE | 1000mg/ke 10 Male
GIM | HYTE | 500mg/kg 10 Male
GOF DW 10mi /kg 10 Female
GIF | HYTE | 2000me/ke 10 Female
G2F | HYTE | 1000mg/ke 10 Female
G3F | HYTE | 500me/ke 10 Female

HYTE: Hyeonggaeyeongyotang Extract.

DW: Distilled Water.

HYTE were suspended in DW and dosed by gastric
gavage at 10ml/ke levels daily for 28days.

GOM: Vehicle, negative control group male.

GOF: Vehicle, negative control group female.
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Table 2 Composmon of HYTE used m th|s study

IS Schizonepetae Herba 2.63
H O3 Forsythiae Fructus 2.63
B & Ledebouriellae Radix 2.63
i Angelicae gigantis Radix 2.63
n = Cnidli Rhizoma 2.03
SISE Paeoniae Radix Alba 2.63
% A Bupleuri Radix 2.63
A Aurantii Fructus 2.63
" 5 Scutellariae Radix 2.63
Ve f Gardeniae Fructus 2.63
H IE Angelicae dahuricae Radix 2.63
5 Platycodi Radix 2.63
H E Glycyrrhizae Radix 1.88
MR 33.44

HYTE: Hyeonggaeyeongyotang Extract.
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Table 3. Hematological index used in this study after 28days repeat oral dose of HYTE in male and
female SD Rats

RSP

1) WBC(White blood cell count) x10°/mit” { Laser optical with cytochemical reaction
2) RBC(Red blood cell count) x10°/ mii’ Laser optical (Flow cytometry)

3) HGB(Hemoglobin concentration) g/ ml Cyanmetemoglobin method

4) HCT(Hematocrit) % Calculated using 2) and 5)

5) MCV(Mean corpuscular volume) f] Laser optical (Flow cytometry)

6) MCH(Mean corpuscular hemoglobin) pg Calculated using 2) and 3)

7) MCHC(Mean corpuscular hemoglobin concentration) g/ ml Calculated using 3) and 4)

8) Platelet 10°/mit Laser optical (Flow cytometry)

9) Differential leukocyte count % Laser optical with chemical reaction
10) Reticulocyte count % Laser optical with cytochemical reaction
11) Prothrombin time sec Clotting time method

12) Fibrinogen mg/ ml Automatically

Items 1) to 10) and 12) were measured by a hematological autoanalyzer (ADVIA120, Bayer, USA).
Item 11) was carried out with blood samples treated with 3.2% sodium citrate using a blood clotting analyzer(ACL

300 plus, Instrumentation Lab., Italy).

Table 4. Serum biochemical index used in this study after 28days repeat oral dose of HYTE in male
and female SD Rats

1) AST(Aspartate aminotransferase) [U/L UV-rate method
2) ALT(Alanine aminotransferase) [U/L UV-rate method
3) ALP(Akaline phosphatase) IU/L P-NPP method
4) CPK(Creatinine phosphokinase) IU/L UV-rate method
5) GLU(Glucose) mg/ ml Enzyme method
6) TP(Total protein) g/ dl Biuret method
7) ALB(Albumin) g/ dl BCG method
8) A/G ratio(Albumin/Globulin ratio) ratio Using 6) and 7)
9) BUN(Blood urea nitrogen) mg/ ml Urease-UV method
10) Creatinine mg/ ml Jaffe method
11) Triglyceride mg/ ml Enzyme method
12) Phospholipid mg/ ml Enzyme method
13) Total cholesterol mg/ ml Enzyme method
14) Total bilirubin mg/ ml Jendrassik-cleghorn method
15) Ca(Calcium) mg/ ml OCPC method
16) P(Inorganic phosphorous) mg/ ml UV method
17) Cl(Chloride) nmol/L Electrode method
18) Na(Sodium) nmol/L Electrode method
19) K(Potassium) nmol/L Electrode method

Items 1) to 16) were measured by an autoanalyzer(Shimadzu CL-7200, Shimadazu, Japan) and Item 17) to 19)

were measured using an ion auto-analyzer(644 NA/K/Cl Analyzer, Ciba-Corning, USA).
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Table 5. Mortality observed in this study after 28days repeat oral dose of HYTE in male SD Rats

GOM 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0710 | 0/10 0/10(0%)
GIM 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/1000%)
GZM 0/10 | 0/10 | 0/10 | 0710 | 0/10 | 0/10 | 0/10 | 0/10 0/1000%)
G3M 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10(0%)

Number of death animals/total observed animals.

1) Group ID was listed in Table 1.

animals/total observed animals(percentages of death animals).

*at dosing. #death

Table 6. Mortality observed in this study after 28days repeat oral dose of HYTE in female SD Rats

GOF 0/10 | 0710 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10(0%)
GIF 0/10 | 0710 | 0/10 | 0710 | 0/10 | 0/10 | 0/10 | 0/10 0/10(0%)
G2F 0/10 | 0710 | 0/10 | 0710 | 0/10 | 0/10 | 0/10 | 0/10 0/10(0%)
G3F 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10(0%)

Number of death animals/total observed animals.

1) Group ID was listed in Table L.

animals/total observed animals(percentages of death animals).

*at dosing. #death
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Table 7. Clinical signs observed in this study after 28days repeat oral dose of HYTE in male and
female SD Rats

Normal 4/10(40%)8/10(80%)|7/10(80%) |8/10(90%) |2/10(20%) {5/10(50%) |6/10(60%) | 6/10(60%

)
Hair loss |2/10(20%) |1/10(10%) |1/10(70%) | 1/10(10%) {6/10(60%) |2/10(20%) |1/10(10%) | 2/10(20%)
Soft Stool |2/10(20%)11/10(10%) |1/10(10%) | 0/10(0%) |2/10(20%) |2/10(20%) |1/10(10%) | 2/10(20%)
Salivation |3/10(30%)|2/10(20%) |2/10(20%) |1/10(10%) | 3/10(30%) | 2/10(20%) |3/10(30%) | 2/10(20%)

Number of animals showing clinical signs/total observed animals{percentage). 1) Group ID was listed in Table 1.
All animals showed slight[1+] degrees regardless of types of clinical signs

Table 8. Hair loss observed in this study after 28days repeat oral dose of HYTE in male and female
SD Rats

GOM 0/1 0/1 /10 ¢ 0710 | 0/10 | 0710 | 1/10 | 0/10 2/10(20%
GIM 0/1 0/1 0/10 | 0/10 | 1710 | 0/10 | 0/10 | 0/10 1710(10%
GZM 0/1 0/1 0/10 | 0710 | 0/10 | 1710 | 0/10 | 0/10 1/10(10%
G3M 0/10 | 1/1 1710 | 1710 | 1710 | 1710 | 0710 | 0/10 1/10(10%

GOF 0/10 | 1710 | 0/10 | 0/10 | 4/10 | 2/10 | 1710 | 0/10 6/10(60%)
GIF 010 { 0710 | 0/1 010 | 1710 | 1710 | 2/10 | 0/10 2/10(20%)
G2F 0710 | 0710 | 0/1 0/10 | 1710 | 0/10 | 0/10 | 0/10 1/10(10%)
G3F 0/10 | 0/10 | 1/1 0/10 | 1710 | 1710 | 0/10 | 0/10 2/10(20%)

1) Group ID was listed in Table 1.
2) Number of animals showing hair loss/total observed animals(percentages of death animals).

Table 9. Soft stools observed in this study 28days repeat oral dose of HYTE in male and female SD Rats

)
GIM 0/10 { 0/10 | 1/10 | 1/10 | 0710 | 0/10 | 0/10 | 0/10 1/10(10%)
GZM 0/10 | 010 | 0/10 | 1/10 | 0/10 | 0710 | 0/10 | 0/10 1/10(10%)
G3IM 0/10 | 0710 | 0/10 | 0/10 | 0710 | 0710 | 0/10 | 0/10 0/10(00%)
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GOF 010 1 010  1/10 | 2710 | 1710 { 0/10 | 0/10 | 0/10 2/10(20%)
GIF 0710 | 010 | 010 | 270 | 1710 ¢ 010 | 0/10 | 0/10 2/10(20%)
G2F 010 | 010 | 0/10 | 1/10 | 1710 | 1710 | 0/10 | 0/10 1/10(10%)
G3F 0/10 | 0710 | 0710 | 2710 | 1/10 | 0710 | 0/10 | 0/10 2/10020%)

1) Group ID was listed in Table 1.

2) Number of animals showing soft stools/total observed animals(percentages of death animals).

Table 10, Salivation observed in th

IS study after 28days repeat oral dose of HYTE in male and female SD Rats

GOM 0710 | 0710 | 2710 | 1710 | 0/10 | 0710 | 0/10 | 0/10 3/10(30%)
GIM 0/10 | 0710 | 1710 | 1/10 | 0/10 | 0710 | 0/10 | 0/10 2/10(20%)
GZM 0/10 | 0710 | 2/10 | 0/10 | 0/10 | 0710 | 0/10 | 0/10 2/10020%)
G3M 0/10 | 0710 | 1710 | 0/10 | 0710 | 0710 | 0/10 | 0/10 1/10(10%)
GOF 0/10 | 0710 | 3/10 | 1/10 | 1710 | 0/10 | 0/10 | 0/10 3/10030%)
GIF 0/10 1 0710 | 2710 | 0/10 | 0/10 | 0710 | 0/10 | 0/10 2/10(20%)
G2F 0/10 | 0/10 | 3/10 | 1/10 | 0710 | 0/10 | 0/10 | 0/10 3/10(30%)
G3F 0/10 1 0710 | 2710 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 2/10(20%)

1) Group ID was listed in Table 1.

2) Number of animals showing salivation/total observed animals(percentages of death animals).

HES H SHEe He
1) A%< #H3H(Table 11-12

Table 11. Body weight changes in this study after 28days

repeat oral dose of HYTE in male SD Rats

Day-1 156.60+7.11 156.10+7.8 155.90+6.95 156.40+5.64
Day (- 132.20+8.66 134.00+9.46 135.10£7.36 134.80+7.70
Day 1 153.64+7.63 157.605.64 155.90+6.03 156.90+3.78
Day 7 211.30+10.95 213.30+12.2 213.00+8.87 213.108.75
Day 14 265.10+13.28 267.50+12.7 267.60+15.08 261.90+11.84
Day 21 317.00£13.39 319.20+11.24 316.90+15.50 321.40+15.61
Day 27 361.00+18.37 360.10+16.99 357.70+20.12 357.00+16.85
Day 28 329.30+18.66 330.40+15.41 328.60+24.65 323.90+19.10

MeantSD, g. 1) Group ID was listedA in Table 1. 2) Overnight fasted. a) At dosing. b) At sacrifice.
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Table 12. Body weight changes in this study after 28days repeat oral dose of HYTE in female SD Rats

Day-1 123.10£9.35 122.1047.31 122.609.92 122.30+7.63
Day 0 103.30+10.81 102.40+10.49 102.40+12.80 101.90+9.65
Day 1 123.80+9.39 122.40+7.11 122.00+7.59 122.70+5.48
Day 7 161.30+9.33 170.90+11.45 160.00£13.90 163.30+7.60
Day 14 193.0012.81 204.80+12.12 192.00+14.35 191.30+8.34
Day 21 221.60+14.09 248.80+10.95* 224.80+16.55 293.20£7.79
Day 27 253.20+13.54 279.40+15.07* 255.70+18.56 257.00+11.69
Day 28°” 298.90+15.44 255.30£15.66* 232.00+19.07 234.20+12.55

MeantSD, g. * p<0.01 compared to that of GOF by MW test. 1) Group ID was listed in Table 1. 2) Overnight

fasted. a) At dosing. b) At sacrifice.

2) FA%2 ¥3H(Table 13)

Table 13. Body weight gains in this study after 28days repeat oral dose of HYTE in male, female SD
Rats

GOM 132.90 + 16.20 95.90 + 16.15 228.80 + 20.69
male GIM 133.50 + 14.40 92.60 + 14.87 226.10 + 22.83
GZM 132.50 £ 13.64 90.10 + 11.87 222.60 + 16.00
G3M 127.10 + 10.86 95.10 + 8.45 222.20 + 14.63
GOF 89.70 = 9.10 60.20 + 5.29 149.90 + 11.85
female G1F 102.40 + 8.30* 74.60 £ 17.67 177.00 + 18.94*
G2F 89.60 + 9.64 63.70 = 7.99 153.30 + 14.29
G3F 89.40 + 5.83 65.70 £ 8.99 155.10 + 9.92

Mean+SD, g. 1) Group ID was listed in Table 1. * p<0.01 compared to that of GOF by MW test.

4. MEYF S| H2l(Table 14-15)

Table 14. Food consumption detected in this study after 28days repeat oral dose of HYTE in male SD Rats

Day 1 21.68+0.94 21.94£1.42 21.62£1.65 21.76£1.83
Day 2 23.73+1.24 23.65+1.48 23.37£1.64 23.63£2.21
Day 7 27.08+2.65 21.97+2.41 26.69£2.09 26.962.03
Day 14 31.62+1.92 31.63%1.43 31.9242.55 31.902.50
Day 21 34.20£2.43 33.91£3.31 33.40£4.51 34.41+2.07
Day 27 33.63+1.26 33.66+2.94 33.12+2.08 33.36£2.45

MeanSD, g/rat/day. 1) Group ID was listed in Table 1.
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Table 15. Food consumption detected in this study after 28days repeat oral dose of HYTE in female SD

ay 1

17.43+1.89 17.9122.07 17.58+1.94 17.82+1.38
Day 2 21.891.17 21.79+1.28 21.76+1.36 21.36£1.63
Day 7 20.88+1.38 26.043.05* 21.27£1.62 21.72+3.39
Day 14 21.98+1.62 27.4624.40% 21.48+2.08 22.06+1.24
Day 21 21.6311.30 26.30£2.35* 22.14£1.65 21.11+1.96
Day 27 22.36%1.28 26.19+3.46 22.05£2.63 22.04+1.92

MeantSD, g/rat/day. 1) Group ID was listed in Table 1. * p{0.01 compared to that of GOF by MW test. ** p<0.05

compared to tMW test.hat of GOF by MW test.

o. ENFEe| Hel R oAz MY AT e ok
AY7I1Z 5t &5 HFERS 28 S92 Zc}(Table 16-17).

Table 16. Water consumption detected in this study after 28days repeat oral dose of HYTE in male SD

Rats
Day 0 29.85+2.14 29.41£1.52 29.58+2.71 31.14£2.86
Day 1 33.23£2.07 33.15£2.62 33.50+3.24 32.97+4.25
Day 7 38.33+£4.09 38.70+3.18 38.64+4.91 35.08+2.71
Day 14 42.72+2.82 42.61+1.70 42.30+2.13 42.93+3.78
Day 21 50.98+4.82 50.34+5.72 50.55+4.20 43.94+6.68
Day 27 53.12+3.45 53.92+3.96 52.65£6.68 54.41£7.18

MeantSD, g/rat/day. 1) Group ID was listed in Table 1.

Table 17. Water consumption detected in this study after 28days repeat oral dose of HYTE in female SD

y 0

Rats

29.92£3.01 26.710£5.61 25.03+4.20 25.33£3.01
Day 1 28.60+2.53 28.09+3.79 27.96+4.93 28.8015.09
Day 7 35.033.84 41.47+2.61* 35.47+3.00 34.97+3.86
Day 14 39.37£1.98 44.93+3.93* 39.60+3.67 39.5116.37
Day 21 42.97+5.48 45.98+6.72%* 43.5815.09 44.037.20
Day 27 48.69+7.28 55.38+4.17** 47.95%6.43 48.05%5.92

Mean+SD, g/rat/day. 1) Group ID was listed in Table 1. * p<0.01 compared to that of GOF by MW test. ** p<0.05
compared to that of GOF by MW test.

6. QUK{AAL AZdo| HEK Table 18)
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Table 18. Ophthalmologic findings observed in this study after 28days repeat oral dose of HYTE in male
and female SD Rats

R i

Normal | 9/10(90%) |10/10(100%) | 9/10(%0%) | 10/10(100%) | 10/10(100%) | 10/10(100%) | 10/10¢ (100%)
Opaque 1+ | 1/10010%) | 0/10000%) | 1/10010%) | 0/1000%) | 0/10(00%) | 0/10(00%) | 0/10(00%) | 1/10(10%)

Number of animals showing normal appearance in Ophthalmologic observation /total observed animals(percentage). 1)
Group ID was listed in Table 1.

1. AAL 2742| H2KTable 19)

Table 19. Urinalysis: changes on the urine volume, glucose, bilirubin urine ketone, specific gravity, pH,
urine protein, urobilinogen, nitrite, urine occult blood, color, turbidity and sediments in this
study after 28days repeat oral dose of HYTE in male and female SD Rats

(X%ffs) 2978+175 | 3012171 | 2077259 | 3043:176 | 1335¢177 | 1536t165 | 13824105 | 1389:2.22
Glucose 050071 | 0204042 | 030067 | 040087 | 040£070 | 030:067 | 030£067 | 0.3020.48
(0-4: degree)
Bilirubin ND? ND ND ND ND ND ND ND
(0-3; degree)
Ketone
(04: dogree) | 040070 | 040:070 | 040:070 | 030:067 | 030:048 | 040070 | 010:032 | 0.40+084
ngffc dir;;’e";y 1.011+0.007 | 1.008+0.006 | 1.011£0.007 | 1.010£0.008 | 1.010:0.004 | 1.006+0.004* | 1.012+0.006 | 1.01020.007
pH(degree) | 8002047 | 815053 | 810:039 | 810t057 | 820t054 | 810t039 | 800062 | 810057
Protein 0.60+070 | 0.60£052 | 050£071 | 040:070 | 050085 | 060£052 | 040:070 | 040070
(0-4; degree)
UROPHROBEN | g4a06 | 03604 | 03:06 | 05:08 | 04806 | 05607 | 03:04 | 03408
(Eu/d1)
Nitrite 2)
1 dogmee) | NDT | 0104032 ND ND ND ND ND ND
Occult blood 5)
04 domey | ND ND ND ND ND ND ND ND

Color Yellow |10/10(100%) | 10/10(100%) | 8/10(80%) | 9/10(90%) | 9/10(%0%) |10/10(100%) | 8/10(80%) | 10/10(100%)
Yellowish | 0/10(0%) | 0/1000%) | 2/10(20%) | 1/10(10%) | 1/10(10%) | 0/10(0%) | 2/10(20%) | 0/10(0%)

Turbidity Clear|10/10(100%) |10/10(100%) | 9/10(90%) | 9/10(90%) | 9/10(%0%) |10/10(100%) | 8/10(80%) | 10/10(100%)
Translucent | 0/1000%) | 0/1000%) | 1/10000%) | 1/10(10%) | 1/10(10%) | 0/1000%) | 2/10(20%) | 0/10(0%)

C&St 9)
(0-3; degree) | D ND ND ND ND ND ND ND

Epithelial cell
(0-3: degree) 1.20+0.63 1.30+0.48 1.00+0.47 1.10£0.57 1.10+0.32 1.20£0.42 1.10£0.88 1.20+0.63

WBC

(0-2: degree) ND ND ND ND ND ND ND ND
RBC
(0-2: degree) ND ND ND ND ND ND ND ND

Mean+SD{n=10). * p<0.05 compared to that of GOF by MW test. 1) Group ID was listed in Table 1. 2) Not detected.
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Table 20. Hematology: changes on the WBC, RBC number, HGB, HCT, MCV, MCH, MCHC, PLT
reticulocyte, PT and fibrinogen and differential count on neutrophil, lymphocyte, monocyte,

eosinophil, basophil and large unstained cell in this study after 28days repeat oral dose of
HYTE in male and female SD Rats

WBC(x10°74l) | 10582219 | 12.42+0.95** | 10.681.24 10.76+1.89 7.42+1.48 9.94+0.81 747£1.81 7.68+2.26
RBC(x10°/ ut) 7.81%1.39 795+2.08 7.71£1.63 7.11£2.60 7.43x1.45 7.53£1.93 7.58+1.31 7.4611.67
HGB(g/dl) 14.47£1.59 14.54+2.12 14.24£2.08 14.46+1.83 14.04£1.90 14.12+1.80 14.33£1.72 14.41+2.03
HCT(%) 46.76£4.97 47.56%5.83 46.77+6.16 46.85+5.01 45.18+3.99 46.29+6.14 46.12£5.05 44.95+4.01
MCV({D) 61.02+4.94 60.53+3.45 59.99+5 84 60.00+3.09 61.33+3.68 60.88+3.81 61.09+4.70 60.27+3.89
MCH(pg) 19.39+0.50 19.33+0.54 19.33£0.49 19.54+0.82 19.97+0.75 19.95+0.62 19.89+0.91 19.98+0.90
MCHC(g/d1) 31.72+1.22 31.60+1.50 31.23£1.59 31.54+1.30 32.01+1.40 31.95+1.71 32.03£1.57 |  32.13+2.09
PLT(x10°/ 1) |1324.50+144.03| 1315.20£149.57 | 1326.50+173.74 | 1314.60+124.78 | 1260.10+115.97 | 1267.30+150.93 | 1260.40+120.56| 1260.90+129.23
Neutrophil( %) 8.84£1.27 7.99+1.31 8.94£1.53 8.97+1.54 7.71£1.52 7.01£1.27 190£1.77 7.70£1.74
Lymphocyte(%)| 86.45%1.37 88.261.17* 86.30£1.93 86.36+1.73 88.54+1.81 89.71+1.41 83.31£1.72 88.08+1.92
Monocyte( %) 1.88+(0.72 1.53+0.42 1.83+0.65 1.90+0.40 1.37+0.42 1.3520.57 1.35+0.42 1.360.37
Eosinophil( %) 0.86+0.22 0.73+0.39 (1.93+0.60 0.85+0.43 0.80£0.21 (.66+0.30 0.82+0.26 0.790.28
Basophil( %) 1.19+0.19 1.04+0.30 1.18+0.36 1.15+0.38 1.10+0.21 (.93£0.27 1.11+0.30 1.11+0.26
Large unstained
cell( %)

Reticulocyte(%)|  3.07+0.80 3.12£0.20 3.11£0.25 3.060.46 2.55+0.90 2.57%0.56 2.04+0.44 2.09£0.27
PT(Sec) 13.67+1.21 13.52£1.01 13.66+1.05 13.78£1.12 14.39£0.85 14.30+1.01 14.21+1.18 14.37+1.16

Fibri
1rn/1§1g§3n 310.00451.19 | 320.70+35.00 | 316.30+53.64 | 320.20£42.16 | 251.80£37.15 | 253.40+46.57 | 247.90+37.09 | 255.90+39.69
mg |

Mean+SD(n=10). 1) Group ID was listed in Table 1 and Hematological index were listed in Table 3. * p<0.01 compared to that of
GOF by MW test. ™* p{0.05 compared to that of GOM by MW test.

0.7810.32 0.45+0.30% (.82£0.24 0.77£0.27 0.48+0.41 0.34+0.30 0.51£0.32 0.46+0.28

9. ol Mststd AL Az49| H3KTable 21)

Table 21. Serum biochemistry: changes on the AST, ALT, ALP, BUN, Creatinine, glucose Total
cholesterol, A/G Ratio, Total protein, albumin, CPK, triglyceride, Ca, P, phospholipid, Na, K
and Cl in this study after 28days repeat oral dose of HYTE in male and female SD Rats

AST(IU/L) 121.57+10.85 | 120.99+10.88 | 120.82+10.05 | 123.21+6.88 | 115.45¢14.59 | 113.63£10.57 | 114.88+14.45 | 113.66212.76
ALT(IU/L) 34.81+7.36 | 35.46%6.05 | 33.77+4.22 | 33.62£6.85 | 3229+7.35 | 3151642 | 3172328 | 33.50+4.32
ALP(IU/L)  |869.89+150.82 | 880.28+159.02 | 867.50+203.27 | 913.79+158.07 | 475.20+107.97 | 456.50£159.19 | 450.33+89.80 | 480.39+129.14
BUN(mg/dl) 14.56+2.10 | 14.30t1.47 | 14.674¢1.62 | 14.61£330 | 17.04£2.69 | 17.81£212 | 16.67+1.90 | 17.71+2.96

Creatinine(mg/dl) | 0.430.11 0.450.09 0.42+0.13 0.43£0.10 0.430.04 0.4720.08 0.4720.09 0.50+0.11
Glucose(mg/dl) | 125.60£15.61 | 120.60+14.66 | 130.80+21.95 | 128.30+20.62 | 115.20£12.96 | 118.50+13.47 | 111.30+12.12 | 113.69+10.29

Total Chol.(mg/dl)| 62.23+1047 | 62.2016.76 | 64.5049.20 | 61.92+10.29 | 64.80+8.10 | 64.60:4.95 | 63.02¢7.61 | 63.40+8.84

A/G Ratio(Ratio) | 3.05£1.85 2.90+0.98 2.91£1.29 3.06£1.59 2.71120.72 2.65+(0.01 2.08%(.68 2.81£1.17

TO“f‘; /%‘;tem 5.89:050 | 581:050 | 591+049 | 587+0.47 | 597+0.38 | 5841052 | 598+0.37 | 5942046
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Albumin(g/di) | 423014 | 422¢016 | 4254019 | 423+022 | 430+021 | 419025 | 425+013 | 4.26+0.17
CPK(IU/L) | 840.10+187.35 | 854.00+182.60 | 867.80170.37 | 839.30+177.01 | 813.20+193.61 | 823.40+144.16 | 816.90+137.59 | 817.80+169.64
Triglyceride(me/dl) | 38.24+1250 | 37.024591 | 37.21#691 | 3573+12.03 | 15.64+292 | 1597354 | 1596164 | 1561+2.62
Ca(mg/dl) 10015130 | 984+0.80 | 989+0.99 | 996+1.26 | 9.20:068 | 9.47+068 | 9.36:043 | 9.360.63
P(mg/dl) 050£095 | 959+070 | 935+0.72 | 9.40+118 | 7.99+072 | 806+1.07 | 8.30+0.66 | 7.97+1.09
Ph(o:lg?jlh)pld 86.60:10.09 | 85.10£14.03 | 87.50:9.41 | 85.60£492 | 99.30£10.32 | 95.60+14.42 | 99.10+16.10 | 97.40+11.22
Na(mmol/L) | 142104260 | 142.004529 | 14140523 | 141.80+653 | 142.0042.26 | 141.00+2.16 | 141.80+4.64 | 143.20+4.59
K (mmol/L) 5142078 | 5004078 | 520+060 | 520:071 | 447059 | 4.48+049 | 4554077 | 4.410.60
Climmol/L) | 103.10£3.90 | 105.30£9.81 | 105.20+9.48 | 10480696 | 103.40+4.97 | 102.60:4.40 | 104.20+4.37 | 102.20+9.21

MeantSD(n=10). 1) Group ID was listed in Table 1 and Serum biochemical index were listed in Table 4.

10. FL2A(Table 22, 23)

Table 22. Gross findings observed in this study after 28days repeat oral dose of HYTE in male SD Rats

Lung
Normal 7/10(70%) 7/10(70%) 8/10(80%) 9/10(90%)
CG
1+ 2/10(20%) 1/10(10%) 2/10020%) 0/1000%)
2+ 1/10(10%) 2/10(20%) 0/10(0%) 1/10(10%)
Liver '
Normal 8/10(80%) 9/10(90%) 9/10(90%) 8/10(80%)
AF 1+ 1/10(10%) 1/10(10%) 0/1000%) 1/10(10%)
DC 1+ 1/10(10%) 0/10(0%) 1/10(10%) 1/10(10%)
Heart
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Kidney
Normal 8/10(80%) 10/10¢100%) 8/10(80%) 8/10(80%)
CY
1+ 2/10(20%) 0/1000%) 1/10(10%) 1/10(10%)
2+ 0/10€0%) 0/1000%) 1/10(10%) 0/10(0%)
SW 1+ 0/10¢0%) 0/1000%) 0/10(0%) 1/10(10%)
Spleen
Normal 7/10(70%) 5/10(50%) 8/10(80%) 9/10(90%)
AT 1+ 3/10(30%) 0/10(0%) 1/10(10%) 1/10(10%)
HT
1+ 0/10(0%) 3/10(30%) 1/10(10%) 0/10(0%)
2+ 0/10(0%) 1/10(10%) 0/10(0%) 0/10(0%)
3+ 0/10(0%) 1/10(10%) 0/10(0%) 0/1000%)
Testis
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Brain
Normal 10/10(100%) 10/10(100%) 10/10€100%) 10/10(100%)
Thymus
Normal 7/10(70%) 6/10(60%) 6/10(60%) 8/10(80%)
AT 1+ 3/10030%) 0/10(0%) 3/10(30%) 2/10(20%)
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HT
1+ 0/10(0%) 3/10(30%) 1/10(10%) 0/10(0%)
2)2+ 0/10(0%) 1/10(10%) 0/10¢0%) 0/10(0%)
LN
Normal 9/10(90%) 3/10(30%) 9/10(90%) 8/10(80%)
HT
1+ 1/10(10%) 5/10(50%) 1/10(10%) 2/10(20%)
2+ 0/10(0%) 2/10(20%) 0/10(0%) 0/10(0%)
Others
Normal 10/10¢100%) 10/10(100%) 10/10¢100%) 10/10(100%)

Number of observed animals showing gross findings/total observed animals(percentage). 1) Group ID was listed in
Table 1. 2) Popliteal lymph nodes. Abbreviation: CG{(Congestion), AF(Atypical foci). D C(Discoloration), CY(Cyst)f

SW(Swelling), AT (Atrophy), HT(Hypertrophy). degrees: 1+(Slight), 2+(Moderate), 3+(Severe).

Table 23. Gross findings observed in this study after 28days repeat oral dose of HYTE in female SD Rats

Lung
Normal 7/10(70%) 6/10(60%) 8/10(80%) 9/10(90%)
CG
1+ 2/10(20%) 4/10(40%) 2/10(20%) 1/10(10%)
2+ 1/10(10%) 0/1000%) 0/10(0%) 0/10(0%)
Liver
Normal 7/10(70%) 10/10(100%) 7/10(70%) 9/10(90%)
AF 1+ 2/10(20%) 0/10(0%) 2/10(20%) 1/10(10%)
DC 1+ 1/10(10%) 0/10(0%) 1/10(10%) 0/1000%)
Heart
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Kidney
Normal 7/10(70%) 8/10(90%) 8/10(90%) 9/10(90%)
CY 1+ 1/10(10%) 2/10(20%) 1/10(10%) 1/10(10%)
SW 1+ 1/10(10%) 0/10(0%) 0/10(0%) 0/10(0%)
DC 1+ 1/10(10%) 0/10(0%) 1/10(10%) 0/10(0%)
Spleen
Normal 7/10(70%) 5/10(50%) 8/10(80%) 7/10(70%)
AT
1+ 2/10020%) 0/10(0%) 1/10(10%) 3/10(30%)
2+ 1/10(10%) 0/10(0%) 0/10(0%) 0/10(0%)
HT
1+ 0/10(0%) 3/10(30%) 1/10(10%) 0/10(0%)
2+ 0/10(0%) 2/10020%) 0/10(0%) 0/10(0%)
Ovary
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Brain
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Thymus
Normal 7/10(70%) 6/10(60%) 8/10(80%) 7/10(70%)
AT
1+ 2/10(20%) 0/10(0%) 2/10(20%) 3/10€30%)
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2+ 1/10(10%) 0/10(0%) 0/10(0%) 0/10(0%)
HT
1+ 0/10(0%) 3/10(30%) 0/10(0%) 0/10(0%)
2+ 0/1000%) 1/10(10%) 0/10(0%) 0/10(0%)
LN”
Normal 9/10(90%) 2/10020%) 9/10(90%) 10/10(100%)
HT
1+ 1/10(10%) 4/10(40%) 1/10(10%) 0/10(0%)
2+ 0/10(0%) 2/10(20%) 0/1000%) 0/10(0%)
3+ 0/10¢0%) 2/10020%) 0/1000%) 0/10(0%)
Others
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)

Number of observed animals showing gross findings/total observed animals(percentage). 1) Group ID was listed in
Table 1. 2) Popliteal lymph nodes. Abbreviation: CG(Congestion), AF(Atypical foci), DC(Discoloration),
CY(Cyst), SW(Swelling), AT(Atrophy), HT(Hypertrophy). degrees: 1+(Slight), 2+(Moderate), 3+(Severe).

11, &7|=ek 1) A A7) W3k (Table 24)

in this study after 28days repeat oral dose of HYTE in male and

Table 24. Absolute organ weights
female SD Rats

3 3 P
B eesiead ] B

Lung 1.459+0.096 | 1.464+0.055 | 1.437+0.138 | 1.465+0.101 | 1.136+0.081 |1.294+0.156™| 1.150+0.133 | 1.175+0.141
Liver  |11.533£1.106 | 11.570£1.059 | 11.701£1.115 | 11.717+1.092 | 6.829+0.699 | 7.009+0.873 | 6.812+0.960 | 6.995+0.725
Heart 1.239+0.125 | 1.290+0.119 | 1.230£0.092 | 1.212+0.135 | 0.862x0.116 | 0.922+0.128 | 0.851+0.128 | 0.8710.171
Kidney” | 2.669+0.308 | 2.675x0.241 | 2.701£0.259 | 2.613+0.371 | 1.816+0.166 | 1.923+0.120 | 1.817+0.163 | 1.855+0.119
Spleen | 0.6910.073 | 0.8040.080* | 0.688+0.127 | 0.683+0.061 | 0.512+0.119 |0.73420.191**| 0.534£0.119 | 0.517+0.123
Testis” | 3.177x0.212 | 3.174£0.270 | 3.1430.230 | 3.135+0.184 | 0.085+0.050 | 0.083+0.034 | 0.082+0.031 | 0.087+0.036
Brain 2.068+0.155 | 2.059+0.139 | 2.132+0.196 | 2.06420.115 | 1.816+0.106 |1.923+0.167**| 1.813x0.111 | 1.860+0.108
Thymus | 0.620£0.124 10.910+0.163* | 0.666+0.140 | 0.714+0.225 | 0.643+0.111 | 0.942+0.180" { 0.7330.196 | 0.677+0.207

Mean+SD, g. 1) Group ID was listed in Table 1. a) Sum of bilateral sides of organs. * p<0.01 compared to that of
GOM by MW test. ** p<0.05 compared to that of GOF by MW test.

2) A A71F% H3H(Table 25)

Table 25. Relative organ weights in this study after 28days repeat oral dose of HYTE in male and
female SD Rats

T, . B e e ey e

0.44540.042 0.444£0.031 0.439+0.047 0.4530.033
m Liver 3.02140.405 3.510+0.369 3.087£(.504 3.621%0.301
a Heart 0.377+0.043 0.3910.037 0.375£0.030 0.37620.050
l | Kidney” 0.815+(0.123 0.810+0.074 0.827%0.109 0.8110.135
- Spleen 0.211+0.028 0.244+0.028** 0.209+0.032 0.212+0.026




AT EES MY SD RatsOA 282 #&o

2=E50{ ZHAE

163

Testis” 0.969+0.095 0.963+0.097 0.962+0.112 0.971£0.084

Brain 0.6290.052 0.62420.042 0.651£0.060 0.638+0.035
Thymus 0.139+0.039 0.276+0.054* 0.204£0.045 0.221£0.068

Lung 0.499+0.053 0.507+0.057 0.501+0.088 0.502+0.059

f Liver 3.000+0.406 2.167+0.485 2.940+0.357 2.994£0.333
e Heart (.378+0.093 0.361£0.043 0.368+0.003 0.372+0.071
m | Kidney” 0.796+0.085 0.755£0.056 (.789+0.108 0.79420.066
a Spleen 0.224+0.051 0.286=0.066* 0.230£0.046 0.221+0.064
! Testis” 0.037+0.021 0.033+0.015 0.036+0.014 0.037£0.016
€ Brain 0.7970.080 0.756+0.084 0.78620.070 0.796=0.059
Thymus 0.2841(.062 0.372+(0.083* 0.319+0.093 0.283+0.085

Mean+SD, %. 1) Group ID was listed in Table 1. a) Sum of bilateral sides of organs. * p<{0.01 compared to that of

GOM by MW test.** p<0.05 compared to that of GOM by MW test.

M A74(Table 26, 27).

Table 26. Histopathological findings observed in this study after 28days repeat oral dose of HYTE in
male SD Rats

Lung
Normal 7/10(70%) 8/10(80%) 8/10(80%) 9/10090%)
CG
1+ 3/10030%) 1/10(10%) 2/10(20%) 1/10(10%)
2+ 0/10(0%) 1/10(10%) 0/10(0%) 0/10(0%)
Liver
Normal 7/10(70%) 9/10(90%) 9/10(90%) 7/10(70%)
[F 1+ 1/10(10%) 1/10(10%) 0/1000%) 1/10(10%)
FC
1+ 1/10(10%) 0/10(0%) 1/10(10%) 1/10€10%)
-2+ 1/10(10%) 0/10(0%) 0/10(0%) 1/10(10%)
Heart
Normal 10/10(100%) 10/10€(100%) 10/10(100%) 10/10(100%)
Kidney
Normal 8/10(80%) 10/10(100%) 8/10(80%) 10/10(100%)
CF 1+ 2/10(20%) 0/10(0%) 2/10020%) 0/1000%)
Spleen
Normal 10/10(100% ) 4/10(40%) 9/10(90%) 10/10€100% )
HP
1+ 0/710(0%) 3/10(30%) 1/10(10%) 0/10(0%)
2+ 0/10(0%) 1/10(10%) 0/10(0%) 0/10(0%)
3+ 0/10(0%) 2/10(20%) 0/10(0%) 0/10(0%)
Testis
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Brain
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Thymus
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Normal 7/10(70%) 6/10(60%) 8/10(80%) 8/10(80%)
AC
1+ 2/10020%) 0/10(0%) 1/10(10%) 2/10(20%)
2+ 1/10(10%) 0/10(0%) 0/10(0%) 0/10(0%)
HP
1+ 0/10€0%) 3/10(30%) 1/10(10%) 0/10(0%)
3+ 0/1000%) 1/10(10%) 0/10(0%) 0/10(0%)
Normal 10/10(100%) 3/10(30%) 9/10(90%) 10/10(100%)
HP
1+ 0/10(0%) 4/10(40%) 1/10(10%) 0/10(0%)
2+ 0/1000%) 2/10(20%) 0/10(0%) 0/10(0%)
3+ 0/1000%) 1/10(10%) 0/10(0%) 0/10(0%)
Others |
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)

Number of observed animals showing gross findings/total observed animals(percentage). 1) Group ID was listed in
Table 1. 2) Popliteal lymph nodes. Abbreviation: CG{Congestion spots), IF(Focal inflammatory cell infiltrations),
FC(Fatty changes), CF(Cyst formation), AC(Atrophy of cortex), HP(Hyperplasia of lymphoid cells or follicles).
degrees: 1+(Slight), 2+(Moderate), 3+(Severe).

Table 27. Histopathological findings observed in this study after 28days repeat oral dose of HYTE in
female SD Rats

Lung
Normal 7/10(70%) 8/10(80%) 8/10(80%) 9/10090%)
CG
1+ 2/10(20%) 2/10(20%) 2/10020%) 1/10(10%)
2+ 1/10(10%) 0/10(0%) 0/10(0%) 0/10(0%)
Liver
Normal 6/10(60%) 10/10(100% ) 7/10(70%) 8/10(80%)
IF 1+ 2/10(20%) 0/10(0%) 2/10(20%) 1/10(10%)
FC
1+ 1/10(10%) 0/10€0%) 1/10(10%) 0/1000%)
2+ 1/10(10%) 0/1000%) 0/10(0%) 1/10(10%)
Heart
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Kidney
Normal 8/10(80%) 9/10(90%) 9/10(90%) 9/10(90%)
CF 1+ 2/10020%) 1/10(10%) 1/10¢10%) 1/10(10%)
Spleen
Normal 10/10(100%) 4/10(40%) 10/10(100%) 10/10(100%)
HP
1+ 0/10(0%) 3/10(30%) 0/10(0%) 0/10(0%)
2+ 0/10(0%) 2/10(20%) 0/10(0%) 0/1000%)
3+ 0/10(0%) 1/10(10%) 0/10(0%) 0/1000%)
Ovary
Normal 8/10(80%) 10/10(100%) 10710(100%) 9/10(90%)
HS 1+ 2/10020%) 0/10(0%) 0/10(0%) 1/10(10%)
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Brain
Normal 10/10(100%) 10/10(100%) 10/10(100%) 10/10(100%)
Thymus
Normal 7/10(70%) 4/10(40%) 7/10(70%) 8/10(80%)
AC
1+ 2/10020%) 0/10€0%) 3/10(30%) 2/10020%)
2+ 1/10(10%) 0/100(0%) 0/1000%) 0/1000%)
HP
1+ 0/10¢0%) 3/10(30%) 0/10(0%) 0/10(0%)
2+ (0/10(0%) 2/10(20%) 0/1000%) 0/10(0%)
2)3+ 0/10(0%) 1/10(10%) 0/1000%) 0/1000%)
LN
- Normal 10/10(100%) 2/10(20%) 10/10(100%) 10/10(100%)
HP
1+ 0/1000%) 3/10(30%) 0/10(0%) 0/10(0%)
2+ 0/10(0%) 4/10(40%) 0/10(0%) 0/10(0%)
3+ 0/1000%) 1/10(10%) 0/10(0%) 0/10€0%)
Others
Normal 10/10¢100%) 10/10(100%) 10/10(100%) 10/10(100%)

Number of observed animals showing gross findings/total observed animals(percentage). 1) Group ID was listed in
Table 1. 2) Popliteal lymph nodes. Abbreviation: CG(Congestion spots), IF(Focal inflammatory cell infiltrations),

FC(Fatty changes), CF(Cyst formation), AC(Atrophy of cortex), HS(Hemorrhage spots), HP(Hyperplasia of
lymphoid cells or follicles). degrees: 1+(Slight), 2+(Moderate), 3+ (Severe).

13) A (Table 28).

Table 28. NOAEL, ATD, MTD and Target organs observed in this study after 28days repeat oral dose of
HYTE in male and female SD Rats

> 2000mg/ ke

> 2000me/ ke

> 2000me/ ke Not detected

1) NOAEL: No-observed-adverse—effect level. ATD: Absolute toxic dose. MTD: Maximum tolerable dose.
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