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Repeated Dose 4-Week Oral-Treatment for DRF Toxicity Test of
HMCOS in Sprague-Dawley Rats

Heung-Mook Shin

Department of Physiology, College of Oriental Medicine, Dongguk University

Objectives: HMCOS is an extract obtained from 8 different herbal mixtures. We undertook a safety evaluation of
HMCOS for a dose range finding (DRF) toxicity test in specific pathogen free (SPF) Sprague-Dawley (SD) male and
female rats.

Methods: The male and female rats were divided into 4 groups, respectively; G(0), treated with distilled water: G(1),
treated with 222 mg/kg HMCO0S: G(2), treated with 667 mg/kg HMCOS, and G(3), treated with 2,000 mg/kg HMCOS;
HMCO5 was administered orally for 4 weeks. The safety evaluation examined clinical signs, mortality, body weight,
food consumption, water consumption, ophthalmic findings, urinalysis, hematological values, absolute & relative
organ weights, and necropsy findings during the tests.

Results: There were no changes in clinical signs, mortality, body weight, food consumption, water consumption, and
ophthalmic findings examined during the test periods. In serum biochemical values, triglyceride was increased in male
group G(3) and Na'decreased significantly in male groups G(2), G(3) and G(4). In male group G(4), spleen weight
decreased relatively and increases of absolute & relative left ovary weights were found. In addition, an adhesion of
liver to diaphragm was found in male group G(2). However, we could not find any dose-interrelationships in these
changes.

Conclusions: These results indicate that HMCOS5 extract did not show any toxicity in the DRF toxicity study.
Therefore, it suggests that establishment of 1,000, 333 and 111 mg/kg dosages are moderate in a repeated dose
26-week oral toxicity study of HMCOS.

Key Words  HMCO5, DRF toxicity, safety evaluation, dose—interrelationships
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e FARReR sk ghejof Baha A o)t
7 AFoA HMCOS= 37 FHRUSHS o
A 713", apoE” AF X o] FH A shrS 7HaA]
71m¥, HPLC/UV 2 LC-MS 2418 E3}9] hesperidin,
coptisine, palmatine % berberine®] #|FARIL A
Atk w3 dF7FEEdiEa vho] Mg A4l
oA 83t @A PR FAAIPNA A
7 2,000mg/kgs F3]st= HEA|AFF(ALD)o] g
Ql FAH.

B APE AFojeEPA 1Al A2005-605(2005
g 109 o‘AwEt@ygﬂqaﬂzmuJQ%
o eFELH A TA] #]2005-795(20059 129 219)
‘B QAN B ] 712 Ve Z51e] HMCO5E Sprague-
Dawley Al%&¢] 3Fol| 4 3 vbE AT T34
S o Yehte 548 RISk ol st
HMCO059] @34 5] SAAEe d9°% v
°Z 2,000ng/kes Tt 1 &HFTS HAsIT
FHE ¢ 307 3l HMCO5E 7t 222, 667 2
2.000mg/kg/day Folgh o2 o] 1Y 13] 45
b AT Tt & ARk, AF Als 2 E AF
g, Qt AL & AL, ATE HAL AN EEF
AL A7 E B FAAAS BEA dE2T H

@ale] folg ARE wnsiaA Bk

o

NErE o w

B 7o) A FEZQ HMCOS5 (“PE 1.5 : (1l 2

Table 1. Composition Ratio of HMCO05

DORBE 1 BB 1 tRAS LS sl LS

: i 1.5 ; Table 1)+ (%) Bioland (3%
o)Fste] AFskFek. 100 CollA 1A)7F

A& (737)

Kz 1.5
, gha)ell
308 Ae

& F 328 A (lum)E B3t A7 &
Z7] (AZE 60-70 cmHg)2 7+¢t 53381 e
H

[e)
A(100°C)sl| A 147 74data 127

P 5 o

Q)
A 1ARE Hgstel Aol & gl Agsiech

AEFFE SLS%E Yt

2. Ngds=

2 Afd AM-® A@A=  HsdKoat:Sprague
Dawley”™ SD*™ A &9 SPREAHATF A<
%% 8 945 7 unkele) ARE A8 B
Aol AHgshe dF e FEAAZ FHE A,
o) )8l Hkgo] AAsle] Shre) wWE AW dl
SAI7F A9 {laL, FHE XD NEARTE F4

sof 9o} dut AP de] AR ok

F29 F5gge Lop(RIE, o
=]

rio
i—‘s
it

el A A
AL ARAXNE g A

B Age mALs) AYFATAY A2EEAS

Pharmaceutical name Scientific name Ratio
237 Pinelliae ternate Ten. Ex Breitenb. 1.5
Flt Atractylodes macrocephala Koidz. 2
PN Gastrodia elata Blume 1
B R Citrus unshiu Marcow. 1
A Poria cocos Wolf 1.5
Hikk Crataegus pinnatifida Bunge var. typica C.K. Schneider 1.5
i Siegesbeckia pubescens Makio. 1.5
U Coptidis japonica Makino 1.5
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50 R o] oS I
]‘E]-’] FEo| ste] {oto g Fo S & ®11\14CH (i\/[;an corpuscular pe  |(HGB:RBC)x10
T F e AT *PEHI(O%:QEM, A, cmoglobin)
- (& MCHC (Mean corpuscular [HGB+(RBCXMCV
Lot 016360)2 AAsle TXHAS G238 gg, Hb conc.) gdL 111000
QA ALZ 7] (Genesis, Gowa Co. Ltd., Japan)2 22t ®RDW (Red cell distribution| Histogram
¥, SERA B AE BRI BRA, o e —
3 7ol $A9A gRonz 2E SR A iy | g isogam

A A
A A E AAEHA] E9kt). 8) A3leta 7AL

5) SAAL 7 Al AEe o] F-E clot activator7} &
LAXE 2 (glucose), 2] FH(bilirubin), A= 019} 5ml vacutainer tube (IMPROVE, IMPROVE,
A (ketone body), & H]=(specific gravity), 2+ (occult Germany)oﬂ 3l 15~2087F Ao Hkx]s)e]
blood), AH=(pH), Tl & (protein), = 2] =2 (uro- L3A)Z1 F 10 271 QYA (Hanil MF300, Korea,
bilinogen), o}&2FA(nitrite) 2 W8 (leukocyte) 3} 3,000 rpm, 1,630 RCF)3le] o 4oz AU400
29 QA A | (Multistix 10SG, Bayer)$} & A5 A3} 8HEA 7)(Olympus, Japan)E &-8-3ke] o}
AFEE4 A (CliniTek 100, Bayer)& o83t = g Ao diste] FAstAom, Hajde A
A3 A £217](644 Nat/K+/Cl-Analyzer, SIEMENS, USA
and RAPIDCHEM 744 Na+/K+/Cl-Analyzer,SIEMENS,

6 H.A 5 -
)T usmE F3ss
B4 A HA% FEd giste] ¥ g
_ , 5} & o ul W
cher= 3] WFIA1A AjHe gl 2 il R L
Q’x—ql AAF B Folays) Q’x—ql AN 98 AES A (@) AST (Aspartate aminotransferase)| U/L |IFCCH
_ _ (® ALT (Alanine aminotransferase) | U/L |IFCCH
Al L3 Byl 2 Soguls Hos
]?}9\?“4 " ;'EHVO# T_TEH 8ulS Aol (©) ALP (Alkaline phosphatase) U/L |P-NPPH
BRANA o A, s $4 % 5] 2 (@ BUN (Blood urea nitrogen) mg/dL | Urease-UVHY
- 1 T -
€ 4709 ool FAaAS wdeta, A71EE 5 (®) CRE (Creatinine) mg/dL |Jaffey
H
3% 2 a4s AT ® GLU (Glucose) mg/dL [UVH]
7) Behsta A} (® CHO (Total cholesterol) mg/dL |Enzyme
2717171 =7
; iuret™!
na A AP BA 2 oF | e 3239l gPRO (Total protein) g/dL Bluret}ﬂ 4
_ CPK (Creatine phosphokinase U/L |IFCC
EDTA-2K7} £0]gli= CBC bouled] 18 % 24— EAlb ‘ 1; P ) P
} umin g
E& o521 7|(ADVIA 2120, SIEMENS, USA)Z o} — -
o HMmo =x () BIL(Total bilirubin) mg/dL | Evelyn-Malloy*H
L JIELO E=X§
v e S (D TG (Triglyceride) mg/dL |Enzyme'
) = & 4 EC @) IP (Inorganic phosphorus) mg/dL |UVH
® Xii)(wmte blood cell 103/uL |Flowcytometry () Ca2+(Calciumion) mg/dL |O-CPC §
(©) A/G ratio (Albumin/Globulin .
(® RBC (Red blood cell count) | 106/uL ng‘iﬁt;z:;ry’ ratio) ratio | PRO, ALBE AR
] Modified CN (®) Na+(Sodiumion) mmol/L | A=+
HGB (H lob . dL
© HGB (Hemoglobin conc.) g met-Hb method (@ K+(Potassiumion) mmol/L | A=
@ HCT (Hematocrit) %  [(RBCXMCV)+10 ® CI(Chlorideion) mmol/L | A=
© 1\\1/1)?1};(;\)4 can corpuseular L Histogram @-0): PN AY5}8LELA 7](AU400, Olympus, Japan) S o]-2-3}0] 4.
O A AAF5-EA]7](644 Na+,K+,Cl-Analyzer, SIEMENS,USA) &2 Z4].
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=
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6. SAXzE|

Eoj i 7o) Hlmole 2429 thEH] nl(parametric
multiple comparison procedures) 2-& BRG]
T}5H] 1l(non parametric multiple comparison proc-
edures)& AHE-SIGOH, BASHE E4e FEow
de] AREE e FA 71 SPSS 10.15 ©]
&3t A F A bR 2 B AR 8
sk AL, dsetE AL B Ar|sHe o
£ xlg o] £ 07 X one-way ANOVA test
2 FY4E A g, Fede] Ao Levene
testZ TS AT F, ol A
T-testE ©]-&-3} 3]

A9k 2L BA% AR BHOR Syl
Heg Folse doledl ta) ok £} o] 4
T3S AAIg & Kruskal-Wallis” H-testE 2 A]

3t

d

2
1t

;i; GLU’g];T\’;g{(? BIL, SG pH |URO| NIT
0 - <1.005| 6.5 | 0.1 -
1 +/- 1.010 | 70 | 1.0 | +
2 1+ 1.015 | 7.5
3 2+ 1.020 | 8.0
4 3+ 1.025 | 85
5 4+ >9.0 |=9.0

2 3t
D YUy % AE
A NPT B RE AGTAN AISE R

=
p
% 33 A aTan

A5 2] YT (Table 2).

2) AFHst
HMC05¢] = Fofo o3k 473} =719 =2
= AlweAe] 2zt 9 A FHshs FEA 2T

o mate] xto]7b ¢lglth (Table 3).

3) AlBAAE
TE AFFoA HMC052] Eojo o]3t Eo|3k
At H Wate BEE A sttt (Table 4).

4) B AAE

BE AFTAA = AFHTF 9A HMCO59] 5=
T o3 Sold wshe #FEA FUT
(Table 5).

f
i
>

& ol A HMC059) S5 =ojo] o3t
Sol3k a7 A FES] Wge #EHA i

BE AF2oA HMC0S Sofo] o3 Solg o
s 74} o) Wisks B2)7) sk} (Table 8).

Table 2. Clinical Signs and Mortality of Male or Female Rats after Oral Administration of HMCO5 for 4 Weeks.

Groups (mg/kg/day) Sex: male or female
Days Observed Gl1(0) G2 (222) G3 (667) G4 (2,000)
0~28 Normal 5/5 5/5 5/5 5/5
28 Terminal sacrifice 5/5 5/5 5/5 5/5

‘, Data are the number of animals with the sign/Number of animals examined.
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hat

Table 3. Body Weight Changes of Male and Female Rats after Oral Administration of HMCO5 for 4 Weeks.

BODY WEIGHT CHANGES (g)
Group (mg/kg) / Sex (male/female)
Weeks Gl (0) G2 (222) G3 (667) G4 (2,000)
0 161.94+5.10/ 124.68+2.80  162.69+3.12/125.80+4.12  161.96+7.16 / 125.93+4.78 163.3244.50 / 126.76+5.03
1 220.29+8.95/150.93+4.52  219.49+5.73 / 153.57+6.65  223.75+7.95/ 153.08+11.81  222.734+6.06 / 149.68+10.39
2 268.01+14.56 / 171.99+£5.77 268.43+4.44 / 153.57+6.65 276.74+12.27 /171.48+14.02 277.04+9.41/172.92+10.16
3 306.55+16.34 / 191.90+£5.30  308.69+4.19/ 175.1149.15 316.52+17.31/187.04+15.63 317.36+14.43 / 187.23x11.76
4 332.50+18.49/202.27+5.05 333.90+4.20/201.15+£6.56  345.14+21.47 / 201.35+20.53  339.28+16.78 / 201.06+12.12
Weight Gains 170.55+16.64 / 77.59+£5.55  171.21£6.06 / 75.36+2.69  183.17+£19.00 / 201.35+£20.53 175.96+16.30 / 201.06+12.12

N 5/5 5/5 5/5 5/5

Table 4, Food Consumptions of Male Rats after Oral Administration of HMCO05 for 4 Weeks.

FOOD CONSUMPTIONS (g)
Group (mg/kg) / Sex (male/female)
Weeks Gl (0) G2 (222) G3 (667) G4 (2,000)
0 21.80+0.68 / 16.80+0.29 22.18+1.17/17.34+0.16 22.78+1.09 / 16.74+1.42 23.70+0.54 / 6.21+0.69
1 23.2742.06 / 14.43£1.11 24.92+0.76 / 16.32+£2.12 25.44+2.53 / 14.4143.59 26.05+0.81/16.31+0.81
2 25.46+0.13 / 16.60+1.14 25.601.00 / 17.34+0.43 25.51£1.75/17.13+1.28 24.62+2.44 /16.67+1.31
3 22.94+0.28 / 12.42+1.05 23.75+0.54 / 14.02+1.56 24.05+3.94 / 13.09+2.72 23.74+0.13 / 14.97+0.88
4 27.66+0.52 / 18.05+1.25 27.83+2.09 / 18.02+2.52 25.57+3.28 / 17.93+4.89 26.00+0.29 / 17.18+0.21
N 5 5 5 5

Table 5. Water Consumptions of Male and Female Rats after Oral Administration of HMCO5 for 4 Weeks.

WATER CONSUMPTIONS (g)
Group (mg/kg) /Sex (male/female)
Weeks GI1 (0) G2 (222) G3 (667) G4 (2,000)
0 21.94+1.55/19.41+0.38 21.84+1.64 /20.22+0.88 23.62+0.72 / 18.14+0.03 25.94+1.01 / 18.12+0.57
1 25.53+4.78 / 16.91£3.15 26.00+0.91 / 20.10+4.09 28.79+0.83 / 15.65+4.29 30.05+6.21 / 18.64+1.49
2 30.08+2.81/23.48+2.43 28.98+3.24 / 24.85+1.83 32.69+0.23 / 20.97+3.04 29.27+5.67 / 22.69+0.81
3 26.15+1.83 /18.12+0.70 24.68+0.87 / 17.96+1.14 28.96+2.18 / 15.724+4.16 28.44+6.39 / 19.22+0.56
4 30.06+1.12 / 28.30+3.07 28.14+1.25/25.494+2.06 29.52+0.75 / 24.36+4.15 29.00+6.46 / 24.37+4.35
N 5/5 5/5 5/5 5/5

Table 6. Ophthalmic Findings of Male and Female Rats after Oral Administration of HMCO05 for 4 Weeks.

OPTHALMIC FINDINGS
Group (mg/kg/) / Sex (male or female)
Sites Findings Gl1(0) G2 (222) G3 (667) G4 (2,000)
Left eye No gross findings 5/5% 5/5 5/5 5/5
Right eye No gross findings 5/5 5/5 5/5 5/5

*, Number of animals with the sign / Number of animals examined
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Table 7. Urinalysis of Male and Female Rats after Oral Administration of HMC05 for 4 Weeks.

URINALYSIS
Groups (mg/kg/day)
Male Female
I}“eer;ts Result Grade Gl G2 G3 G4 Gl G2 G3 G4
0 222 667 2,000 0 222 667 2,000
GLU - 0 5 5 5 5 5 5 5 5
BIL - 0 5 5 5 5 5 5 5 5
- 0 3 3 2 0 5 5 4 2
KET +/- 1 2 2 3 4 0 0 1 3
1+ 2 0 0 0 1 0 0 0 0
<1.005 0 0 0 0 0 0 0 0 1
1.010 1 0 0 0 0 1 0 0 0
1.015 2 0 0 0 0 2 5 1 0
SG
1.020 3 1 0 0 0 0 0 2 0
1.025 4 1 3 0 0 2 0 1 3
1.030 5 3 2 5 5 0 0 1 1
7.0 0 2 0 0 0 0 0 0 0
7.5 1 3 5 5 5 3 1 2 1
pH
8.0 2 0 0 0 0 2 4 3 3
8.5 3 0 0 0 0 0 0 0 1
+/- 0 0 0 0 0 0 1 1 1
1+ 1 0 0 0 0 2 2 1 1
PRO
2+ 2 1 0 1 0 2 2 1 1
3+ 3 4 5 4 5 1 0 2 2
URO 0.1 0 5 5 5 5 5 5 5 5
NIT - 0 5 5 5 5 5 5 5 5
- 0 3 3 4 3 5 5 5 4
+/- 1 1 0 0 1 0 0 0 0
OB 1+ 2 1 2 0 1 0 0 0 0
2+ 3 0 0 0 0 0 0 0 0
3+ 4 0 0 1 0 0 0 0 1
- 0 0 1 0 0 1 0 1 3
+/- 1 2 1 0 2 2 2 2 2
WBC
1+ 2 2 3 2 3 2 3 2 0
2+ 3 1 0 3 0 0 0 0 0
N 5 5 5 5 5 5 5 5

GLU: Glucose, BIL: Bilirubin, KET: Ketone body, SG: Specific gravity, PRO: Protein, NIT: Nitrite, URO: Urobilinogen, OB: Occult blood, WBC: Leukocyte
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Table 8. Hematological Values of Male and Female Rats after Oral Administration of HMCO5 for 4 Weeks.

HEMATOLOGICAL VALUES
Groups (mg/kg/day) /Sex (male/female)
Tests Units G1(0) G2 (222) G3 (667) G4 (2,000)
WBC 103/uL  10.57+1.43 / 4.81+1.18 10.82+1.0/ 6.04+1.74 8.97+0.60 / 5.27+1.86 11.5542.31/ 4.63+0.44
RBC 106/uL  8.14+0.39/7.46+0.36 8.0740.17 / 7.55+0.25 7.78+0.33 / 7.72+0.23 7.80+0.23 / 7.5140.22
HGB g/dL 15.4+0.5/ 14.5+0.5 15.3+0.5 / 14.6+0.3 15.0+0.3 / 14.7£0.4 15.140.4 / 14.9+0.3
HCT % 47.0+1.6 / 42.6+1.5 46.6+1.3/42.8+1.5 46.0+1.3/43.3+0.9 45.7£1.3/43.6+1.5
MCV fL 57.942.2/57.2+1.3 57.840.7 / 56.6+1.3 59.240.9/56.1£1.9 58.6+2.0/ 58.0+0.7
MCH pg 18.9+0.6 / 19.5+0.7 19.0+0.2 / 19.3+0.4 19.4+0.5/19.0£0.9 19.4+0.6 / 19.9+0.2
MCHC g/dL 32.8+0.4/34.1+0.4 32.9+0.2/34.1+0.7 32.740.3/33.9+0.4 33.1+0.2 / 34.3+0.7
RDW % 10.8+0.3 / 10.4+0.3 10.8+0.1/10.2+0.2 11.1+0.3/10.3£0.2 11.1+0.4/ 10.4+0.2
HDW g/dL 2.46+0.15/2.36+0.12 2.48+0.18 /2.33+0.12 2.4340.15/2.39+0.19 2.37+0.06 / 2.28+0.10
N 5/5 5/5 4/5 5/4

WBC: White blood cell count, RBC: Red blood cell count, HGB: Hemoglobin conc., HCT: Hematocrit, MCV: Mean corpuscular volume, MCH: Mean
corpuscular hemoglobin, MCHC: Mean corpuscular Hb conc., RDW: Red cell distribution width, HDW: Hb conc. distribution width.

Table 9. Serum Biochemical Values of Male and Female Rats after Oral Administration of HMC05 for 4 Weeks.

SERUM BIOCHEMICAL VALUES

Groups (mg/kg/day) / Sex (male/female)

Tests Units Gl (0) G2 (222) G3 (667) G4 (2,000)
AST UL 101.9+£32.3/90.128.7 88.649.5 / 79.6£6.1 96.0£11.6 / 83.142.6 84.9+1.8/92.8£12.0
ALT UL 53.0+19.5/35.942.4 50.9413.7/ 34.743.8 41.844.9 /35,1244 36.342.7/ 34.944.9
ALP UL 152.8436.5/ 110.947.1  145.6+18.0/106.8+13.8  148.1427.4/104.6+18.7  152.5429.3/91.849.0
BUN mg/dL 18.943.0 /20.143.0 17.941.5 / 18.941.3 17.1£1.6 / 21.942.7 16.1£1.2 / 18.942.0
CRE mg/dL  0.48£0.09/0.53£0.05  0.52£0.03/0.53£0.05  0.5120.03/0.55:0.04  0.52+0.03/0.520.02
GLU  mgdL  127.6+102/1057+11.0  127.7411.0/109.2+15.5  120.4+12.8/106.7+13.6  128.8£11.5/102.6+3.5
CHO mg/dL  111.2422.9/1092415.6  111.249.4/96.0+11.4  101.6421.2/104.421.7  107.0+14.1/95.8425.8
PRO g/dL 6.13£0.26/ 6.05£0.18 6232022/ 6.09+024  6.24+020/6.1740.33  6.26+0.13/6.10+0.22
CPK UL 15924122.3/157.0+78.1  133.0446.7/92.4430.7  384.04406.7 99.846.3  133.6434.0/125.0+59.3
ALB g/dL 3.04£032/3.2040.07  3.094026/323£0.13  3.12¢0.11/3.2320.15  3.2120.12/3.3120.09
BIL mg/dL  0.15+0.02/0.18+0.01 0.16£0.01/0.18£0.02  0.16:£0.01/0.180.01 0.16£0.01 / 0.17£0.01
TG mg/dL 52.043.3/41.443.5 45.445.6/ 42.245.1 51.0+7.5/47.2414.2 64.4+8.5" / 44.0+10.1
P mg/dl  8.06£0.59/7.36£0.66  8.06£0.46/7.694033  8.14£0.55/7.08£0.32  8.26+0.45/7.52+0.35
Ca2+  mg/dL  1035£0.21/10.0440.19  10.04£0.19/10.08£0.18  10.10£0.15/10.04=0.17  10.32+0.21 10.05£0.33
AG ratio 0.9940.13/1.13£0.08  0.99+0.14 / 1.13£0.09 1.000.05 / 1.1140.08 1.05+£0.06 / 1.19+0.05
Na+  mmol/L  1422+0.4/1404£04  1414+0.77140340.8  141.5:0.7 /140414  141.140.2"/ 140.2£0.6
K+ mmol/L  425£0.12/425£0.18  4.32+0.16/4.24+046  4.42+0.19/39120.17  4.5140.09/4.24+0.35
cl- mmol/L  103.7+1.2 / 104.9£0.6 102.8+0.3 / 104.7+1.1 102.8+1.5 / 104.2+0.7 103.140.5 / 104.3%0.5
N 5 5 5 5

*/** Represents a significant difference at p<0.05/p<0.01 level compared with the vehicle control.
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, ALP: Alkaline phosphatase, BUN: Blood urea nitrogen, CRE: Creatinine, GLU: Glucose,
CHO: Total cholesterol, PRO: Total protein, CPK: Creatine phosphokinase, ALB: Albumin, BIL: Total bilirubin, TG: Triglyceride, IP: Inorganic phosphorus,
Ca2+: Calciumion, A/G ratio: Albumin/Globulin ratio, Na+: Sodiumion, K-+: Potassiumion, Cl-: Chlorideion.

109



(744) 33 8ts]R] A|30E Al5E (2009 9€)

8) gAAsletE At Atk AT Foldh A ssha AL &
7 2,000mg/kg F-ofqtoll A TG7} H-S A =7 o] Wal= A5 ¢kgkt) (Table 9).

o Hlste] FAEA O Z Fo5kAI(p<0.01) F713H3

31, 222, 667 2 2,000mgkg FoI] Nat7} 234 9 F7sF

z2ol wsle] BAE o7 0817 (p<0.05) ZHa 4 748l HMCO5 Fofol ogt AFa 7|5

Table 10—1. Organ Weights Changes of Male Rats after Oral administration of HMCO05 for 4 Weeks.

ABSOLUTE & RELATIVE ORGAN WEIGHTS (g)

Groups (mg/kg/day) G1(0) G2 (222) G3 (667) G4 (2,000)

Body weight” 304.01+19.55 304.15+4.82 317.83+16.73 312.96+13.78
Adrenall Gland-Left 0.02440.0007 0.0226+0.0027 0.02460.0013 0.0248+0.0031
% to Body weight 0.00800.0004 0.00740.0009 0.00780.0004 0.00790.0010
Adrenall Gland-right 0.0241+0.0031 0.02130.0020 0.0210£0.0052 0.02390.0035
% to Body weight 0.0079£0.0010 0.0070+0.0006 0.00670.0019 0.007620.0011
Thymus 0.48240.0449 0.4712+0.0397 0.5346£0.0609 0.5090-0.1003
% to Body weight 0.1592+0.0180 0.1549+£0.0122 0.1680+0.0141 0.1621%0.0277
Prostate 0.3138+0.0881 0.317620.0659 0.3872+0.0414 0.373620.0677
% to Body weight 0.1035+0.0288 0.104320.0208 0.1218+0.0107 0.1192+0.0193
Tests-Left 1.7802+0.0936 1.8664+0.0835 1.8764£0.0494 1.8646:£0.0827
% to Body weight 0.5860+0.0130 0.6140+0.0344 0.5916+0.0320 0.5968+0.0378
Testis-Right 1.8086+0.1084 1.8436£0.1246 1.89340.0688 1.8620+0.0811
% to Body weight 0.5957+0.0315 0.60640.0440 0.5965+0.0237 0.5957+0.0322
Epididymis-Left 0.4064-0.0200 0.4044£0.0387 0.4128+0.0289 0.4522+0.0263
% to Body weight 0.1338+0.0047 0.13290.0123 0.1299+0.0074 0.14490.0130
Epididymis-Right 0.4142+0.0309 0.4200+0.0447 0.4218+0.0218 0.4342+0.0135
% to Body weight 0.1363+0.0083 0.138120.0145 0.1328+0.0044 0.1389+0.0064
Spleen 0.7720£0.1122 0.70340.0503 0.7364+0.0731 0.67440.0420

% to Body weight 0.2533+0.0258 0.2312+0.0144 0.231620.0179 0.2154+0.0079" *
Kidney-Left 1.044620.0440 0.9868£0.0425 1.12000.0970 1.0740+0.0729
% to Body weight 0.3449+0.0287 0.3245+0.0146 0.3520+0.0146 0.343320.0208
Kidney-Right 1.0818+0.0714 1.0282:£0.0364 1.1180£0.0620 1.1084:£0.0924
% to Body weight 0.3567+0.0289 0.33820.0149 0.352040.0145 0.35410.0235
Heart 1.1042+0.0638 1.0762:£0.0592 1.1900£0.0770 1.1658+0.1099
% to Body weight 0.3637+0.0195 0.3539+0.0198 0.3742+0.0066 0.37220.0262
Lung 1.457240.1014 1.3414£0.0823 1.4166+0.0979 1.5568+0.1566
% to Body weight 0.4804+0.0391 0.44110.0267 0.4456+0.0167 0.497120.0398
Liver 9.7054+0.8296 9.327240.5910 9.9068£0.9460 9.2778+0.5194
% to Body weight 3.1918+0.1736 3.0649+0.1503 3.1155£0.2307 2.9653%0.1256

N 5 5 5 5

: Represents body weights right before necropsy after fasting.
¥, Represents a significant difference at p<0.01 level compared with the vehicle control.
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AEE | HMC059] Sprague Dawley $I7|Z o83 4% Wk H750] DRF ZHAIY

o] ¥iglE #FsIAh ¢ 7oA HMC059] &
2 (222, 667, 2.000mg/kg/day)ol] W2 A|F9] z}o)
= A FA 2,000 mg/kg Foltoll A vl A

TFo|l FPAdZET vHate] FAZXHSE F9
&HAI(p<0.01) A3, A 2,000mgkg Foi
X S o] ddf B o] FEARET
o Hlgte] FAZF SR Foa}A(p<0.05) S7FetSATH

(745)

—_

0) ¥4 &4

AL FYA 2Tl 7154 2 (rubefaction)
o 18, 66Tmgkg FelFAA 719 BAT §3
(adhesion of diaphragm)o] 1# #&=HUG. A7
AN ZT A 2] B2 AA] A F(clear liquid
content)7}h 18] AL O, AFTEl M obRel
o] #FHA] Fgke} (Table 11-1, 11-2).

fo e

4
ol

(Table 10-1, 10-2).

Table 10—2. Organ Weight Changes of Female Rats after Oral Administration of HMCO05 for 4 Weeks.

ABSOLUTE & RELATIVE ORGAN WEIGHTS (g)

Groups (mg/kg/day) G1(0) G2 (222) G3 (667) G4 (2,000)
Body Weight" 189.3944.12 186.82+6.57 186.53+19.03 185.41+10.97

Ovary-Left 0.03930.0029 0.0351+0.0058 0.03850.0049 0.0461+0.0052 "

% to Body weight 0.0208+0.0016 0.0189+0.0034 0.0208£0.0033 0.0248+0.0015 "
Ovary-Right 0.0413+0.0094 0.0387+0.0033 0.039440.0042 0.04450.0058

% to Body weight 0.02180.0049 0.0207+0.0021 0.02120.0023 0.02400.0018
Adrenel Gland-Left 0.0305+0.0037 0.0295+0.0029 0.031320.0029 0.03070.0019
% to Body weight 0.0161+0.0017 0.0158+0.0017 0.01690.0019 0.0166+0.0013
Adrenel Gland-Right 0.02910.0042 0.0290+0.0021 0.0300£0.0024 0.0299-0.0035
% to Body weight 0.0153+0.0020 0.0156+0.0014 0.0162+0.0014 0.016240.0021
Thymus 0.3312+0.0481 0.3406=0.0443 0.3540+0.0722 0.35620.0228

% to Body weight 0.174620.0229 0.1825+0.0248 0.1885+0.0221 0.1924+0.0118
Uterus 0.4184+0.0537 0.62940.5246 0.4868+0.2591 0.3982+0.1195

% to Body weight 0.2207+0.0260 0337502812 0.2610+0.1319 0.212940.0523

Spleen 0.5164+0.0181 0.5174+0.0682 0.5536+0.0816 0.4948+0.0684

% to Body weight 0.2727+0.0096 0.2767+0.0338 0.2970+0.0344 0.2664+0.0266
Kidney-Left 0.6512+0.0249 0.6236:0.0189 0.6390:£0.0488 0.65980.0342

% to Body weight 0.3439+0.0144 0.3341+0.0156 0.3435+0.0171 0.35600.0071
Kidney-Right 0.6640+0.0324 0.6450+0.0292 0.6666+0.0516 0.6748+0.0572

% to Body weight 0.3508+0.0210 0.3456:0.0192 0.358240.0140 0.364140.0251

Heart 0.8148+0.0133 0.7978+0.0488 0.80040.0953 0.7978+0.0890

% to Body weight 0.43030.0058 0.4270+0.0193 0.430120.0418 0.4293+0.0234
Lung 1.0822+0.0345 1.0606:£0.0588 1.07220.0811 1.10320.0635

% to Body weight 0.5717+0.0229 0.56810.0338 0.57800.0530 0.59570.0315
Liver 5.5218+0.2731 5.3120+0.1942 5.3486+0.8205 5.374240.4621

% to Body weight 2.9155+0.1273 2.8440+0.0757 2.8618+0.2707 2.8950+0.0850

N 5 5 5 5

: Represents body weights right before necropsy, after fasting
¥, Represents a significant difference at p<0.05 level compared with the vehicle control

111



(746)  Ul3H3teets]A] A|30d A5 (20099 9€)

Table 11—1, Necropsy Findings of Male Rats after Oral Administration of HMCO05 for 4 Weeks.

Groups (mg/kg/day)
Organs Signs Gl (0) G2 (222) G3 (667) G4 (2,000)
Thymus Rubefaction 1 (20)* - -
Liver Adhesion of diaphragm - 1(20)
N 5 5 5 5
*, Number of animals with the sign (%). -, No necropsy finding was found.
Table 11-2. Necropsy Findings of Female Rats after Oral Administration of HMCO5 for 4 Weeks.
Groups (mg/kg/day)
Organs Signs G1(0) G2 (222) G3 (667) G4 (2,000)
Uterus Clear liquid content 1 (20)*
N 5 5 5 5

*, Number of animals with the sign (%). -, No necropsy finding was found.
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