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Study on the Toxicity of Jihwangbakhotang in Rats
Dal-Rye Na, Kyung-Yo Kim, Jong-Duck Lee

Dept. of Oriental Medicine, Granduate School of WonKwang Univ., Seoul, Korea

Jihwangbakhotang (33 1 8i%) is made by Li Je Ma, the creator of the Four Constitutional Medicine.
Single and 13 weeks oral repeated dose toxicity studies were conducted in Sprague Dawley rafs of both
sexes to elucidate the potential acute and subchronic toxicity of JBT extract and reversibility of any
effects. In the single dose study, JBT extract was administered orally to rats with the dose of 2 g/kg
and 8 g/kg. In the long term administration of 13 weeks, the JBT extract of 125 mg/kg/day, 500
mg/kg/day, 2000 mg/kg/day was administered to rats. The change of blood weight, urine volume,
electrolyte in urine, hematological change, the change of blood chemistry, autopsy finding, and
histological observation were researched, the results were as follows;

1. The lethal dose of JBT extract seems to be over 10 g/ kg, the single administration of JBT extract
8 g/kg showed no toxical signs except little increase of urine volume.

2. The change of body weight had the trend of decrease in the group of, but has no significance, and
also the consumption of food and water had no changes.

3. The hematological changes induced by the 13 weeks administration of JBT extract showed the
significance in the item of Hb, MCH, MCV, WBC in the group of 125 mg/kg/day.

4. In the test of blood chemistry, total cholesterol showed little decrease and A/G ratio showed little

increase, but the change was not clear, and the standard error was large. So the result was
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obtained insignificantly and the toxicity of JBT extract was not observed.

5. In the male group after recovery period, the level of cholesterol and triglyceride decreased

slightly, but the result was not significant.

6. In the urine test, the little change of electrolyte was appeared, but it seemed not to be the result

induced by the toxicity of JBT extract.

7. In each group of male and female rats, the weight change of organ and the serum histological
changes was observed, but the result did not showed the dose dependent toxicity. So the toxicity

of JBT extract was not regarded.

In the conclusion, the toxicity of JBT extract was not observed in the single dose treatment and long

term repetitive administration of JBT extract.
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fEel ©e £ - mEE BRA NREES
BIAT FE%(1837-1900) Ve (REFHARTTY
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BB, mEAME calciume] HA¥tn st HE
&3 BB WY HRESEe NG EakE
o HER BIF @Ee AT &E BER %
oA ko] REMRRE QA3 EWERAN &4 F
A $E ¥ ELBES Fhe FERT #
@ fadlel FEZE o sy

ol FEE & Bz HEERM 6B
%ol WEd MEAREY K- G4 KR A7
HES FEHRE sty At 1@ KR 2
13809 REFRRZ A3 BT, 48H &
RERR S Bl AEd BRE AW &

#ahe ujolo),

[. ik Y ##

¥ #H
e 9

A Bzl FAY 8 EXASM GREAS
W BEZAAN 58 fFEY Sprague Dawley
Rl ARE FEANNY. #hEel REBKS
AHrEA st o, 1285 MHFRCE HAKES HBEN
g3, 21-23C BB 45% WSt —EF BEE
#erpslel fEStD B FfAeTl FEE Bl

(Table 1 Prescription of Jihwangbakhotang

feors] @S ES @ % ol FAsAH
2) #&t4

RERol AT e miold BAS Extk
21 WREHRiolN EEstn ggdtgon, &
Fe KBSt feke MEORBESZ K
NES - SRS 93 2o (Table 1). ‘

3) RBER

HEBRE BK 400 g€ ZKiBK 3000ms}t &
B EetaTo Y HERE A 2EEERL
THABZZ FHT % 3000rpmollA 205 &l
#etd biEmS WM o3, WEKE KA W
<= WEMEARSE FAst BBRRMGES % otk
EMR3AIN 24850 BRAEELMRSI HRAA 38, 7g
= WEsY. o] RAAE KiK. HAKS
o {FRNen, KHERHEE REstd FHESH
o

2. FE
1) BEIE BMRE

O srrel
LRY HEeE Mb® WEERS wWRHLY
& ERaT H—shl BHY & e REE

B4 -2 H #(gr)
a% GYPSUM FIBROSUM 37.50(gr)
A iE RHIZOMA REHMANNIAE 15.00(gr)
ikl RIZOMA ANEMARRHENAE 7.50(gr)
&iE RADIX ARALIA CORDATAE 3.75(@gr)
157:8 RADIX LEDEBOURIELLAE 3.75(gr)

Total amount 67.50(gr)
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gk AZsEe 200 mg/mlel BEZ FiEkd &
gl HFABLRARS 40 ml/kgs: Bzl 8
g/kg® 1 1/4 2 g/kgd ARS FEsHCh
#EEtoll= EHA ZEK 40 mlE HEIF
e $e & B olo} fiEgE 10vielgo R de
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&S HANHon Rk BEEL 0, 1, 2, 4, 6,
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RS MR Bzl

2) R SRR

O EEE
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BEE il Eibshich

RAMAES ML) SR 3A Jend
2 ko n LHMRS 10 mlE st Bk &
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2000 mg/kg/dayE BAAECZ lo & FER
ook 1/42 #EE HEStd 500, 125
mg/kg/day2 Estth. HERE KiZADS
gmalgct, LHEMRS 58 KA gid Mg
& taEdl kst et EEE & Bol
o} 120be) 2 atdch. #EE 2 2000 mg/kg/day
gmprole golele] it HEEES HEstth
Lae 1382 stdon, MR KT B
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3 AT BMS LF Bsitld & RES
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M) BES A5t ether MBFTAA RE
BIkEoZFE Bt or] EDTAS @
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BEE st 2000 rpmolAM 2057 &Lkt
o MifEE AT HRE HR, HKTAA 485
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mE L8 KEe BEILENESS, migeEs
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EStgi ot

4) 2o EET RIRC| BAMSER Lo
BE

£ REME KT % ER EHctd AR
#oln @3S Histed ERS RlEst I, TE
{2, FURAR, REER, (OB, WORE, FTRR, JERE, B
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10% % 222 il EEstden, @yt
o H&E #&< ®istd SR Le) BES 1k
stk
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b) #tatiRiE

FEtEEE unpaired testol] #3591, HE(E
o] £H2 mean S.D. 2 39 o0, p-value’l &
KfE 0.05L0FY A48 AHY Aoz pigsdd
123

M. ®e &
1. ERER SR

el & HEEIAM FECE fle At —#&
Q) FEMRS) BMbe 8 g/kg HREEIAM 1-285Rel
Rae Bk BT tES bl M e
ARG #rh BEeA gt #R1% 14849
e FTRAME #5518t BED RS St
(Fig. 1).

body weight (q)

conT(y —O-— =0 - 1BaghydaM)

0 500mghgday(M) - O G 2000mphyday(M)
CONT(R) -2 & - 1ISogkydaP)
S00grydsy(F) ©-@-- 2000mgrgdayF)

week
{Fig. 1) Body weight changes after a single oral
administration of JBT water extract in
rats.

2. RifIRR SR

WEERES e 138 BRE 9% —8Ey
RIEE 2 @b} 2SR BT HHEARS 18
AW Fig 201 #RE Jehion, @wE 8
PSS Table 2-191 AASIATH Helk e BBl A
500, 2000 mg/kg/day #&xEEA <kzte] FBER
w7} BEAAOY HEHS QT =Holo) BN
29 fke Fig 39 iTetdon, MmRES
Table 2-20] UERRAIT. EEBiAlole) BEQ B
fte ZEHA %5’15}. #iikES Table 2-390
dehjon, BE EREA HEMED BN &
kel BINE JEhR EHBel =3d ®(LE #
28 4 9.

body weight (g)

coNT(M) —O-— 125mpgday(M)

<
SOOugrh () Aeee 2000anyyday(M)
CONT(F) 4 * - 12BoghydanyP)
w0 Somprgemn Voo 2000uprgde)

3004

200

week
{Fig. 2> Body weight changes of rats treated
orally with JBT extract for 13 weeks
followed by a 4-week recovery period.

.20/~



— Abtolgte|x| M9H M2E 1997 —

(Table 2-1) Total body weight gain of rats
treated orally with Jihwangbakhotang
extract for 13 weeks followed by a
4-week recovery period

(Table 2-3 >Total water consumption of rats
treated orally with Jihwangbakhotang
extract for 13 weeks followed by a
4-week recovery period

Period 13 weeks 17 weeks Period weeks 0-13 weeks 0-17
Dose (mg/kg/day) 0 | 125]500|2000{ O | 2000 Dose {mg/kg/day) 0 | 125|500 {2000] O |2000
Male) — oue | 236 | 209 | 244 | 255 | 201 (Male) | oogr) 3077 2957| 3106 3547| 3760
Body weight gain(g) Body weight gain(g)
o 9% | 93 | 99 114 o - [ 103 99 | 104 106
% of control group % of control group
(Female) | 148 | 1aa| 145 | 145 | 157 | 174 (Female) ) 001 2305|2326 | 2371 2548 2930
Body weight gain(g) Body weight gain(g)
o - 97 | 98 | 98 110 0 - 1104 | 105 | 107 115
% of control group % of control group

:Group mean

(Table 2-2) Total food consumption of rats
treated orally with Jihwangbakhotang
extract for 13 weeks followed by a
4-week recovery period

Period 13 weeks 17 weeks
Dose (mg/kg/day) | 0 | 1255002000 0 |2000
(Male) | oeer-| 2577|2524 |2603] 2087 3017
Body weight gain(g) | 9l || - |10
% of control group
(Female) 11700 1744|1726 | 1746 2512 2587
Body weight gain(g) 9 | 9|9 103
% of control group

:Group mean

Holz] %o} BHHI FROZ AZHAAY, T
3 EMTIERRES AR &7 %ol sHEdMe
2000 mg/kg/day #EiEEAN WBCS #fn 2zt
Bolu FEF KR opn T2 HolMe #p
T 3, HEME #T %o BdMe 8 2t}
e Aoz Hol JA] {HEH FrRez 4Yzted,
MM TTER RS BN KT %Y TTHEANM=
2000 mg/kg/dayEd #&H3 BolM MCH, MCV

food consumption(g/rat/week)

:Group mean

3. m&ESN HEM 0Kl BEF

MY R oA A R e REHRR
BB #®7 # 125 mg/kg/day®d 500
mg/kg/day #&EENA Hb, MCH, MCV,
WBC $olA ¥zte]l &MU @7t ZEH7]
£ IR 2000 mg/kg/day #HABAME W
LS Bolx ¢tm, T FRAME 2 ERE

CONTM —O— -~ ©- - 2gkgM
Sgkg-M - O-r —-@-e~ CONT-F
Ll I e L
A—"’""“’”
1504
100 it
. . — ; . T
0 1 4 8 12 14
week

{Fig. 3> Food consumption of rats treated orally
with JBT extract for 13 weeks followed
by a 4-week recovery period.
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{Table 3-1) Hematological findings in male rats treated orally with Jihwangbakhotang extract for 13
weeks followed by a 4-week recovery period

Period End of administration End of recovery
Dose (mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 12 12 12 8 8
Hb (g/d!) 15.3%0.4 15.5+0.5 15.410.8 15.5+0.5 15.3+0.5 15.1£0.5
RBC (x1012/1) 7.92+0.31 | 7.82+0.27 | 7.87+0.42 | 7.91+0.32 7.83+0.32- | 7.68%0.27
Ht (%) 0.441+0.012)0.423+0.013 | 0.432+0.021| 0.432+0.021 | 0.421+0.024 | 0.414+0. 023
MCH (pg) 19.5+0.5 | 20.5+0.7 19.61057 19.5+0.8 20.3+0.7 20.5x0.1
MCV (f 1) 55+1 5542 56+2 5412 54+2 53+1
MCHC (%) 36.2+0.7 35.610.7 36.32£0.5 36.3+0.8 36.6+0.8 37.3+0.5"
Retic (%) 1.3x20.2 1.2+0.6 1.3+£0.3 1.4+0.3 2.1£1.0 2.5%0.9
WBC (x109/1) 11.6+1.5 10.8+2.8 11.2+3.1 10.3+1.2 13.7£1.6 13.9+2.5
Neutro (x109/1) 1.4+0.3 L5%1.0 1.3+0.4 1.240.4 1.4%0.5 1.3+0.6
Lympho (x109/7) | 10.6%2.1 9.2+2.5 10.1+3.2 9.4*1.4 11.1+1.4 12.2+2.2
Mono (x109/1) 0.2+0.1 0.2+0.1 0.1£0.1 0.1+0.1 0.2%0.1 0.2+0.2
Eosino (x109/1) 0.1+0.1 0.1+0.1 0.1%0.1 0.1x0.1 0.1+0.2 0.1x0.1
PLT (x109/1) 741114 8464126 758+113 823+121 765169 816186
Clotting time (sec) 26+1 26+1 26+1 25+1 26+1 25+2

Each value represents mean+S.D.
Significantly different from control : "P¢0.05, “P<0.01

(Table 3-2> Hematological findings in female rats treated orally with Jihwangbakhotang extract for
13 weeks followed by a 4-week recovery period

Period End of administration End of recovery
Dose (mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 12 12 12 8 8
Hb (g/d!) 15.3+0.5 15.2+0.5 15.2+0.6 15.3+0.6 14.9%0.6 14.6+0.5
RBC (x1012/1) 7.33+0.25 | 7.26+0.25 | 7.29+0.35 | 7.16%0.22 7.15%0.25 7.21+0.17
Ht (%) 0.424+0.023]0.421+0.021 | 0.443%0.019] 0.415+0.023 | 0.411+0.017 | 0.421£0.021
MCH (pg) 20.6x0.7 21.2+0.5 20.8+0.5 21.520.7 21.3+0.8 21.41+0.6
MCV (f1) 57+2 57+2 5742 58+2 57.6+1.6 57.1+1.4
MCHC (%) 35.8+0.78 | 36.1+0.90 36.0+0.8 36.410.4 36.5+0.8 36.5+£0.7
Retic (%) 1.3+0.5 1.4%0.4 1.4%0.7 1.4+0.4 2.1+0.4 2.1+0.6
WBC (x109/1) 7.6x1.6 7.5x1.5 7.711.6 8.2+2.1 7.2+1.5 8.4+2.1
Neutro (x109/1) 0.7£0.3 0.7+0.3 0.5+0.3 0.7+0.5 0.7+0.3 0.7+0.4
Lympho (x109/1)| 6.3%1.6 6.6%2.1 6.5+1.5 7.3%1.7 6.6+1.1 7.5+2.1
Mono (x109/1) 0.1+0.1 0.2+0.1 0.2+0.1 0.1%£0.1 0.1+0.1 0.1+£0.1
Eosino (x109/1) 0.1+0.2 0.1+£0.1 0.1+£0.1 0.1+0.1 0.1x0.1 0.1+£0.1
PLT (x109/1!) 742+127 7414132 698+121 687132 723199 725+97
Clotting time (sec) 2442 24+2 25+2 24+2 22+3 22+3

Each value represents meanS. D.
Significantly different from control : "2<0.05
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st MRS R SolMde Ad #{LE

olA Yol ol WA ¥ HER HRA ohd A

o2 Azt (Table 3-1, 3-2).

4, ML BEO 0IX= ¥

bR RE EolMe HEMREe RBUR %

TH#9 #R4AM 2000 mg/kg/days #HAT Fol
Al Total cholesterolo] 43t Hdle HRE B
olty, AST, ALT, LDHS M= i&fto] It &
oJUAY Folso] ARKFHSLE —EF HRE
Bolx 33 I HEMM BT %o HRAME
HERE Ml ERE Holx] ¥omz ol

(Table 4-1) Clinical chemistry of male rats treated orally with Jihwangbakhotang extract for 13
weeks followed by a 4-week recovery period

Period End of administration End of recovery
Dose(mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 12 12 12 8 8
Bun {mmol/!) 6.8+0.7 7.1+£0.7 7.2+0.6 7.0+0.5 6.6+0.6 6.3+0.7
Glu (mmol/ ) 9.63+£1.37 | 9.67+1.48 | 9.32+1.06 | 9.41%0.91 10.21+0.92 | 9.76%0.70
Na (mmol/ ) 1462 148%1 14943 151£2 145+3 149+2
K (mmol/ 1) 4,4%0.6 4.6%0.6 4.4%0.5 4.510.6 4,4%0.5 4,2+0.3
Cl {mmol/!) 102+4 103x1 105+3 108+4 109+4 105+2
TP (g/!) 6716 69+2 T1£2 7342 711 70+2
Alb (g/!) 35+2 36+2 34+1 36+2 34+1 36+1
A/G 0.96+0.08 | 1.02+0.09 | 0.99+0.09 | 1.01+0.09" 0.98+£0.01 | 0.909+0.05
T-Cho {mmol/ ) 2.8+0.5 2.3%0.4" 2.6+0.5 2.3+0.3" 2.6+0.5 2.1+£0.3"
CRE (#mol/ !) 52+4 53+3 52+3 52+4 51+6 52+4
Ca (mmol/!) 2.67+0.13 | 2.6520.13 | 2.64+0.07 | 2.62%+0.05 2.710.059 2.660.07
IP (mmol/!) 1.82+0.25 | 1.86+0.22 | 1.92+0.19 | 1.84+0.21 1182%0.16 1.86+0.15
T-Bil {(#mol/ ) 1.7+£0.6 1.9+0.8 1.7£0.6 1.6+0.5 1.6£0.5 1.7+0.4
TG {mmol/ !} 2.64+0.87 | 2.1620.64 | 2.13%£0.67 | 2.32%0.43 2.65%0.65 3.1210.85
UA (#mol/ 1) 33+18 32+16 34+21 39+13 45+21 39+16
Fe (mmol/ ) 175431 16729 175+21 167121 21332 228120
AST (1U/ 1) 82+15 79+12 83+12 7916 17247 77+8
ALT (1U/1) 55+7 55+9 58+6 48+5° 54+13 59+12
ALP (IU/ 1) 318+56 323+98 354162 31596 29887 265+67
LDH (1U/1) 396+274 316+121 3454156 3644121 287+121 269+116
CPK (1U/ 1) 265152 232+132 2131121 223+113 18976 193172

Each value represents mean*S.D.

Significantly different from control : "£<0.05, “"P<0.01
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(Table 4-2> Clinical chemistry of female rats treated orally with Jihwangbakhotang extract for 13
weeks followed by a 4-week recovery period

Period End of administration End of recovery
Dose (mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 12 12 12 8 8
Bun (mmol/!) 6.9t1.1 7.2%0.9 7.6+1.0 7.2+0.7 5.9+0.4 6.1+0.8
Glu (mmol/!) 9.21+0.98 | 9.26+1.12 | 9.38+1.21 | 9.54+1.07 9.13+0.46 8.94+0.51
Na (mmol/{) 148+3 146+2 146+2 145+1 149+1 145+2
K (mmol/ ) 3.9+0.5 3.8+0.6 3.910.6 4.2+0.4 3.940.2 3.7+0.4
Cl (mmol/!) 103+2 104+2 103+1 1023 1042 102+2
TP (g/ 1) 7314 70+3 714 7243 76+2 7943
Alb (g/1) 39+2 39+2 38+3 39+2 41+2 . 44%2
A/G 1.12+0.06 | 1.13£0.09 | 1.21+0.11 | 1.23+0.07 1.31+0.12 1.34+0.19
T-Cho (mmol/ ) 2.5%0.5 2.4+0.4 2.5%0.6 2.4%0.5 2.7+0.6 3.1x£0.7
CRE (¢smol/ 1) 543 55+3 56+3 5513 56+2 553
Ca (mmol/ 1) 2.67+0.11 | 2.65+0.14 | 2.66%0.14 | 2.65+0.12 2.71+0.07 2.76+0.09
IP {mmol/!) 1.56+0.26 | 1.61+0.21 1.5940.21 | 1..63+0.35 1.64+0.14 1.73+£0.15
T-Bil {zmol/!) 1.8+0.3 1.7+0.5 1.940.5 1.7+£0.5 1.7+0.5 1.8+0.5
TG {(mmol/!) 1.51£0.34 | 1.87+0.46 | 1.57+0.41 | 1.41%0.43 1.98+0.54 2.07+0.78
UA {(pmol/ 1) 3749 42+13 46+13 49+13 37+8 38+7
Fe (mmol/!) 354145 351+83 349+61 359+65 39767 421+65
AST (1U/ 1) 87121 89+11 91123 93+15 87+18 97+17
ALT (1U/1) 69+13 62+12 62121 64+12 78+21 87+26
ALP (1U/!) 239145 234135 245164 24843 231+43 237143
LDH (IU/ 1) 478+89 437+79 4761121 513+132 497+38 512+71
CPK (1U/!) 232+67 214+59 25489 287+68 187+43 236168

Each value represents mean+S. D,

R A EAKGY REETGE —Mioln §F
B Fol R gty MRIE) ER o BB A
Rez Ayzdd, =3 A/G ratio?t %43t B3l
= RRE Holy MLl fidsty, RET 2
Ae HEfFd #AREY:s N ERd A3
B8N BERC2 Hol wMEARSE KAEZ AT F
R E syt ol iR BE AR
KT %9 HEdA 2000 mg/kg/day RREE
REME &7 %] KEAA 500 mg/kg/day #%
Bl A & &cholesterol # triglyceridest k3t

BAste RS BolAT FET MR oMY,
M BBl M e FREE AT 1% o KEEAA
U RIERIRE T %S KA Lo FIE Bt
FES A ¥k (Table 4-1, 4-2).

5. k9 L3M #EFO Olxls B8
Re L8 mEL Ko W BANER KiRE

kAL &% BRSA A3, #EaEHdMe
REYR KT %9 BENA 2000 mg/kg/day
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FRFNAN BRE oM Kot I gt #8
& Holxgt ZR7} eI AREKESNY B
7t ol on, HitEe REE/F & #XRe tEg
RB9 HHRETE BRN ZReZ 44 &
Aok, 2 EHEAAE & Kk HEMNZ ERE
ZEsl7] oA #EEA RS BRI HRARY
M %7 %9 H#EL 2000 mg/kg/day LB
A K& Clol @dshe #RE Holawt o|AEL
EEe EHRE Mt ERHEE A ¥oux
%L ASoluZ o|H KRS MEARS BHY
HE2 JEhde Rz 4t P Ro|

o EMERERE REMIR BT %S BEAA
2000 mg/kg/day $5BolA F3rel FR|el BN
7} Boln RIES 7t dehdou olRAe E
HHEBRY e flErEoAY FMHRe MR
2 oid Ao AAZL(Table 5-1, 5-2).

6. WS Est HR MEd WEHRR B
RS @st] Foj BHE WSS WHEES

RESIAL T HOWMS KRS R
MM REREEY] KRN KT %o A= 500

(Table 5-1) Urinalysis of male rats treated orally with Jihwangbakhotang extract for 13 weeks
followed by a 4-week recovery period

Period End of administration End of recovery
Dose (mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 12 11 12 8 8
pH 8.4+0.5 8.5+0.6 8.4+0.4 8.6x0.5 8.7+0.6 8.8+0.7
SG 1.029+0.007|1.031+0.006 | 1.027+0. 009} 1.026+0.007 | 1.025x0.008 | 1.029+0.007
Vol (m! /4hrs) 2.6+0.6 2.7+1.1 2.9+1.1 2.3%0.9 3.8%1.1 3.6x1.1
U.Na (mmol/ ) 98+17 83x16b) 87+13 84+14d) 84+15 98+24
U.K (mmol/ ) 135121 124+19°b) 135+21 122+18d) 128+21 132+23
U.Cl (mmol/ !) 95+19a) 85+16b) 87+14c) 94+13d) - 89+17 97+17

Each value represents mean+S.D. Significantly different from control : "P{0.05

{Table 6-2) Urinalysis of female rats treated orally with Jihwangbakhotang extract for 13 weeks
followed by a 4-week recovery period

Period End of administration End of recovery
Dose (mg/kg/day) 0 125 500 2000 0 2000
No. of animals 10 10 9 9 8 8
pH 8.4%0.7 8.2+0.6 8.5+0.7 8.0£0.5 7.8%0.8 8.1£0.7
SG 1.033+0.006|1.031+0.006 | 1.032+0. 007 1.028+0.011 | 1.033+0.007 | 1.026+0.011
Vol (m! /4hrs) 1.8+0.6 1.4%0.7 1.3+0.8 2.7£1.1 1.8£0.8 2.2+1.5
U.Na {mmol/ ) 97+12 101+16 108+21 89+13 101+12 99+18
U.K (mmol/!) 189+ 18 156+22 176118 141+24" 159121 112116
U.Cl (mmol/ ) 121+17 12721 117£15 99+15 89+15 92+14

Each value represents mean+S.D. Significantly different from control : “£{0.05, “P<0.01
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(Table 6-1) Absolute organ weights of male rats treated orally with Jihwangbakhotang extract for
13 weeks followed by a 4-week recovery period

Period End of administration End of recovery
Dose (mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 12 12 12 8 8
Body weight (g 377+32 365+33 357+42 354+ 38 414139 437141
Adrenals (g | 0.049+0.006]0.052£0.011 | 0.056+0.007] 0.052+0.005 | 0.058=0.008 |0.053+0.007"
Brain @ | 2.09+0.06 | 2.06%£0.07 | 2.07£0.07 | 2.04+0.07 2.06+0.08 | 2.12+0.08
Heart {®| 1441012 | 1.4620.06 | 1.42+0.11 | 1.37%0.09 1.46+0.1 1.54%0.16
Kidneys (@1 3.23+0.21 | 3.12+0.21 | 3.06+0.25 | 3.04+0.34 3.53+0.41 3.51+0.24
Liver (@ | 16.85+1.76 | 15.92+1.97 | 15.48+2.13 | 16.31+2.82 | 19.21+2.82 | 20.21+1.53
Lungs @ | 1.68+0.15 | 1.66%0.12 | 1.59+0.14 | 1.56+0.12 1.7610.16 1.81+0.13
Pituitary (g} 1 0.011%0.002{0.010£0.001 | 0.009+0.002| 0.011+0.001 | 0.012+0.001 | 0.014+0. 001
Prostate (®| 0.78+0.14 | 0.69%£0.23 | 0.78+0.28 | 0.82+0.25 0.84+0.22 | 0.83+0.32
Spleen @ 0.87+0.09 | 0.79+0.11 | 0.75+0.15 | 0.77+0.07 0.87+0.25 | 0.89%0.11
Testes (@ | 4.8940.45 | 4.74%0.35 | 4.76+0.37 | 4.7410.21 4.97+0.21 5.23+1.28
Thymus @ | 0.36+0.06 | 0.29+0.04" | 0.31+0.06 | 0.28+0.03" | 0.33+0.08 | 0.29+0.07
Thyroids (g) | 0.028+0.004%| 0.026+0.004 | 0.028+0.006| 0.029+0.005 | 0.029+0.004 | 0.032+0.003

Each value represents mean+S.D. Significantly different from control : "2¢0.05, "P<0.01 2 :n=]

(Table 6-2> Absolute organ weights of female rats treated orally with Jihwangbakhotang extract for
13 weeks followed by a 4-week recovery period

Period End of administration End of recovery
Dose(mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 11 12 12 8 8
Body weight (g) 254+14 253+19 247+15 246+18 267122 278+19
Adrenals {g) | 0.055+0.012}0.061£0.011 | 0.057+0.007| 0.0560.006 | 0.061+0.008 | 0.063+0.09
Brain (@ | 1.83+0.04 | 1.84+0.06 | 1.87+£0.06 | 1.83+0.08 1.84+0.07 1.87+0.08
Heart {@! 0.95+0.11 | 0.93+£0.11 | 0.95+0.09 | 0.94%0.10 0.96+0.08 1.02+0.10
Kidneys @ 1.77£0.13 | 1.81£0.12 | 1.78+0.13 | 1.78+0.14 1.95+0.15 | 2.04+0.16
Liver @ | 834%0.75 | 8.75£0.97 | 8.38%0.76 | 8.12+0.72 9.45+0.96 | 10.43+0.89
Lungs @ | 1.22%0.13 | 1.24£0.12 | 1.23%0.11 | 1.21+0.12 1.2410.11 1.3210.11
Pituitary (g} 0.063%0.012) 0.064£0.011 | 0.073+0.023) 0.069+0.011 | 0.076+0.012 | 0.083+0.013
Prostate (@ | 0.012+0.003{0.011£0,002 | 0.010+0.002| 0.012+0.002 | 0.014+0.003 | 0.015%0.002
Spleen (@ | 0.49%0.05 | 0.51£0.05 | 0.52+0.05 | 0.51+0.04 0.57£0.07 | 0.58+0.06
Testes (@ 0.23+£0.05 | 0.24+0.03 | 0.23+0.03 | 0.24+0.05 0.20+0.07 | 0.23+0.03
Thymus {g) | 0.021+0.005|0.023+0. 005 | 0.020+0.005{ 0.022+0.003 | 0.021+£0.003 | 0.024+0. 005
Uterus @ | 0.96+0.43 | 0.86%0.26 | 0.79+0.22 | 0.94+0.32 0.78+0.19 | 0.79+0.13

Each value represents mean+S.D.
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(Table 7-1> Organ weights {(covariance analysis) of male rats treated orally with Jihwangbakhotang
extract for 13 weeks followed by a 4-week recovery period

Period End of administration End of recovery
Dose (mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 12 12 12 8 8
Body weight (g 364+13 359+14 356+15 36114 454+24 461+27
Adrenals (g) | 0.045+0.0021 0.0490.002 | 0.051+0.002{ 0.050%0.002 | 0.059%0.003 | 0.055+0.005
Brain (@ | 2.01£0.03 | 2.01£0.02 | 2.00+0.02 | 2.01£0.02 2.08+0.02 2.11+0.02
Heart (@ 1.3740.03 | 1.39+0.03 | 1.38+0.04 | 1.41%0.03 1.53+0.03 1.54+0.03
Kidneys (g | 3.04+0.08 | 3.02+C.07 |, 3.01+£0.08 | 3.03+0.09 3.5120.12 3.48+0.11
Liver (@] 17.01£0.46 | 15.97+£0.47 | 15.82+0.45] 16.21£0.52 | 20.01+0.48 | 19.79+0.51
Lungs (@ | 1.54%0.04 | 1.58+0.03 | 1.56+0.04 | 1.55+0.04 1.76x0.05 1.8310.05
Pituitary (g) | 0.009+0.001 [ 0.009+0.000 | 0.009+0.000| 0.010+0.000 | 0.010+0.001 | 0.011+0.001
Prostate (@] 0.71£0.06 | 0.69+£0.08 | 0.71+0.08 | 0.82%0.08 0.81+0.04 0.80x0.09
Spleen (@ | 0.79+£0.04 | 0.73+0.03 | 0.72+0.03 | 0.76+0.03 0.9610.05 0.91+0.06
Testes (@] 4.64+0.12 | 4.474£0.11 | 4.41%0.12 | 4.65%0.10 4,78+0.21 5.23%0.31
Thymus (& | 0.34+0.02 | 0.294+0.02 | 0.30+0.02 | 0.26£0.02" | 0.31%0.03 0.29+0.04
Thyroids (g) | 0.025+0.0010.024+0.001 | 0.024+0.001| 0.024+0.001 | 0.0270.002 | 0.028+0.002

Each value represents mean+S.D. Significantly different from control : "£<0.05, ~P<0.01

(Table 7-2) Organ weights (covariance analysis) of female rats treated orally with
Jihwangbakhotang extract for 13 weeks followed by a 4-week recovery period

Period End of administration End of recovery
Dose (mg/kg/day) 0 125 500 2000 0 2000
No. of animals 12 11 12 12 8 8
Body weight (g 24417 246+15 242+14 246+16 272+13 277+14
Adrenals (g) | 0.048+0.004] 0.051+0.003 | 0.049+0.004| 0.051+0.003 | 0.062+0.005 | 0.061+0.004
Brain (©] 1.80£0.02 | 1.82+0.03 | 1.81%0.02 } 1.83+0.02 1.84+0, 02 1.86+0.04
Heart (g 0.93+£0.06 | 0.91+£0.04 | 0.93+0.04 | 0.94+0.03 1.01+0.03 1.02+0.03
Kidneys {8)| 1.76x0.07 | 1.80+0.05 | 1.78+0.05 | 1.80+0.06 1.94+0.06 2.04%0.05
Liver (@ | 8.32+0.35 | 8.85+0.35 | 8.46+0.42 | 8.39+0.21 9.65+0.25 | 10.23+0.22
Lungs ®| 117£0.05 | 1.23+0.04 | 1.21+0.05 | 1.21+0.05 1.24+0.04 1.28+0.04
Pituitary () [ 0.070+0.0070.062+0.007 | 0.066+0. 007| 0.072+0.009 | 0.071+0.006 | 0.082+0.006
Prostate (g) | 0.011£0.001}0.010£0.001 |{0.011+0.001] 0.010+0.001 | 0.012+0.001 | 0.013+0. 002
Spleen (g | 0.46+0.03 | 0.49+0.02 | 0.47+0.03 | 0.50+0.03 0.54+0.03 0.54+0.04
Testes (8| 0.21£0.02 | 0.24+0.01 | 0.21+0.02 | 0.22+0.02 0.21£0.02 | 0.22+0.03
Thymus () | 0.021£0.001|0.021+0.001 |0.020+0.002| 0.019+0.002 | 0.020+0.001 | 0.022+0.002
Uterus ® | 0.85+0.09 | 0.83+£0.10 | 0.79+0.09 | 0.79+0.08 0.78+0.07 0.83%0.07

- Each value represents mean+S.D.
Significantly different from control : “P<0.05
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(Table 8-1) Incidence of gross autopsy findings at the end of administration period

Sex male Female

Findings

Dose(mg/kg/day) 0 125 | 500 2000 0 125 500 2000

All organs
NAD

9 10 9 8 7 6 5 6

Liver 4
Pale focus(i) _ 1 1 1
Pale focus(i) at bifurcation of median | 1 1 1
Lobe

Heart
Dark Patch(es)

Kidney
Dark Patch(es) 2
Pelvis flaccid 1

Granular appearance

Ovary
Cyst(s)

Uterus
Dilated

Skin/subcutis
Sore(s) 1
Mair Loss

1

Mesenteric lymph node

Enlarged

Ureter
Both dilated

Mass

Subcutaneousmass

Epididymis
Small

The absence of a numeral indicates that finding specified was not identified
NAD : No abnormalities detected
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(Table 8-2) Incidence of gross autopsy findings at the end of experimental period

Sex male Female

Findings

Dose(mg/kg/day) 0 2000 0 2000

All organs
NAD

Liver

—

Pale focus(i)} at bifurcation of median 1 1

Lobe

Kidney
Dark Patch (es) 2 3
Pelvis flaccid 1

Granular appearance 1

Thymus
Dark focus(i) 1

Testis

Right enlarged 1 1

Ureter

Both dilated 1 2 2

Cervix
Enlarged 1 1

Lymph node
Thymic : dark 1

Abdoman

Mass (es) 1 1 1

The absence of a numeral indicates that finding specified was not identified
NAD : No abnormalities detected
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(Table 9 Incidence of histopathological findings at the end of administration period

Sex Male Female
Findings Dose (mg/kg/day) 0 2000 0 2000
No. of animals 12 12 12 12
Adrenal gland
Diffuse cortical fat vacuolation
-minimal . 2 0 0 1
-slight 2 3 1
Total 4 3 1 1
Focal cortical hyperplasia
-minimal 1 0 0 0
Eye and optic nerve
Retinal dysplasia
-present 1 0 1 0
Harderian gland
Chronic inflammation
-slight 1 0 1 2
Focal mononuclear cell infiltration
-slight 1 1 1 0
Kidney
Mineralisation at cortico-medullary
Junction ~minimal 0 0 1 1
-slight 0 0 2 1
-moderate 0 0 1 3
Total 0 0 4 5
Medullary/pelvic mineralisation
-minimal 0 0 1
-slight 0 0 1 1
Total 0 0 2
Focal tubular basophilia
-minimal 2 1 0 1
-slight 0 1 1 1
Total 1 2 1
Focal cortical mononuclear cell infiltration
-slight 1 0 0 0
Cyst(s) -unilateral 0 1 0 0
Hydronephrosis
-unilateral 0 1 0 1
-bilateral 1 1 0 1
Clear/ground glass cell focus
-minimal 1 0 1 0
Focus of tension lipidosis
-present 1 0 0 0
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(Table 9 (continued)

Sex Male Female
Findings Dose (mg/kg/day) 0 2000 0 2000
No. of animals 12 12 12 12
Lung
Focus(i) of alveolar macrophages
-minimal 1 0 0 0
-slight 0 1 0 1
Total 1 1 0 1
Focal pneumonitis
-minimal 1 0 2 1
-slight 0 1 0 0
Total 1 1 2 1
Lymph node, mesenteric
Reactive hyperplasia
-slight 0 0 0 1
Ovary
Follicular cyst(s)
-unilateral - - 1 0
-bilateral - - 1 0
Pancreas
Basophilic focus (i)
-present 1 0 0 0
Focal mononuclear cell infiltration
-minimal 1 0 0 1
-slight 0 1 0 0
Total 1 1 0 1
Liver
Microgranuloma({ta)
-minimal 3 4 3 2
Focus(i) of extramedullary haematopoiesis
-minimal 1 0 0 0
Periacinar anoxic vacuolation
-present 3 4 0 0
Pituitary gland
Cyst(s) -present 0 0 1 0
Spleen
Increased extramedullary haematopoiesis- 0 1 0 0
minimal
Testis and epidiymis
Bilateral degeneration of germinal 0 1 - -
epithelium-minimal
Unilateral degeneration of germinal 1 0 - -
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(Table 9 {continued)

Sex Male Female
Findings Dose(mg/kg/day) 2000 0 2000
No. of animals 12 12 12
epithelium-severe
Aspermia-epididymides-unilateral 1 - -
Thymus .
Epithelial hyperplasia and granulation 0 1 1 0
tissue-present
Uterus
Hydrometra-oresent - 2
Ureter Dilated 0 1
Heart
Focal mononuclear cell infiltration 2 1 0 0
-minimal

mg/kg/day &EHEI 2000 mg/kg/day HEE
olA Mg 2 MR Fol I Wi HRE R
A} oY HRE HEtoth L dEA A3 FK
< @ #ol= 22 BEE Eho 2y a2 ER
7} fEln REE ZA JeRE B ot
de #FRgn & + AS Aot HEEGRH
R ®T %9 mEE 2000 mg/kg/day &
Hitol X BIEZ thymus 59 EEY ®A7H Y
Ehtn §fEo og #Rkel #RT HIE #RE
BQoy olg @ty Hathy BV olu, KA
R RT ke EEBdAMe F-3 #LE Ro)
A Fong ol R A B &8 ERS
B Eol ZRE AT BHA BRE A, M
AR BREolAe KRN KT BEH
o) o8} 500 mg/kg/day HEEtN FiEg K
ol ERol 4T Fhustdou #tgel Hn o
E HolME 133 HRE HolA ¥Um, #EHH
BECIME RELMN &7 %9 KEM ¥ d&
#LE Bo|z| ¢o} tFEAKEHS HHERS BE
& 4 7} Ak (Table 6-1, 6-2, 7-1, 7-2).
BETRS AR MEEARY XRE Zash)

7b ol REEEEY RELdAME FEFdte
ER@ysols —kihez BESAT BRE XY
#olH(Table 8-1, 8-2, 8-3, 9).

V. & £

LAl EREHE MEARGS T4 o8 A
& BAE BHOE SRR Ak #hotH40),

wEARRBS AF A~ g U8 a8
8, BE-8 BR-#o2 HREdonleo
& el tek 2 ool #3le ASEY AEe
FoH X -EB503 BAKkA RALESN, £
HMES H-E K- EHOZ FH SN AR
ooy, Mffe ¥ ¥ EEOER FHHEA WEEE
s, MEiES ¥ - % -l - EEoR HEUR BSHK
LS, PR ¥ -H R EHoE KA
& BERE LiEibme /Mol flopydl D
oJ(RatafEl #K3tH Al= BETMZE R
EBTRGMAGERN . B BEER -8 RENE
ZlEED d3n g #THgsY, afge
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HEMARFZIEE, RS BEReimel
o MEORES BWEe2 IRRNER FTE B
AR, ARBA T B8 F REROE BE
TEEY o, BMETHRE N BIEE4BREC e
A kffio] —HEE Hox TEY d, ZBAR
o2 GEfEEE AR ER POMEE HITFRR KE
HEIY, Hgok MBETEE EER TSR KER
AMERRED H@el %% st BEY ERENeH
D)k 592 ShmAL BRERRS wEdYe 3
Ak, & PHBAY RRES A THY MTEEE
mE 3R BepdsRes RaoHH BR B
SHEARS MFARY EBEMZcz Jdd
ffmadE S BEe Aol LkitstAl Rate G
i % bS] B#ol 47l RAE Tt of
7L #Edt kipol Mol bAEA Rdn =
A A BadERARo| V1Al Hedl old S
E EHolg slo, i 5§98 BEe #hel 22
1 7Rgol =AYAY HieE FAY kffol &
B, AR fEREel AAN &%E WA
I KRRe] #ald 28 3dn g2 BEES do
Z o, {7t Teln 2HEPS doF e B
3| 2& molal s 9L RiedEE A
KIBOIER WBEfERR KETE BAKESE 7
REBEAETEER HTEE SRR &% A
AiAelet ot

BESS AF Af B HEZ HREded
271 Fe REE FMMEEA, Afe Fim
HEk, HEc Mbmgiss ke e, X
B FEe HHAI WF ftol Ao At #
< B, mie ARS BEsE, BXe #
Bl go2 AE7E BE HWIA RxE 1 F
#holl o HHE fMRITR 3], HES Xl
Bhstd BE #Wln SEERS SHE mist
A% RS #@dca s TRz #

BT IR e P 0 BIEBEIEE
U BiE BARRE MHER BaR BERR mE #
& TR BATR REE WE IR & EN% D
RAE g dn 9 BHESARE K R
FonE SREE DRER RRSIK mRER K
il EEHR IRBAFEN B Bleld fn 592
< MR BRR ERE EREEE S A%
R TEES BRE 89 xfgolet 8o AR«
PHBAN FES T AR, BEENTE SR
k%, BEORS, HMEHRE F 5/ EhHA
FR=EAD SHA Bl oM ERS 4
2 AR At (REFHRETIVN B8R &
KMEZEE 2 B TRAGED st HTFBE SR
hgEl HAstH o G& T EE AEBRE
g2} steln SIBA S8 I BTEE Siketd
U2 jhgets LAAHEZ oAt ¥ -6 - K-8
B2 HBIEKS REH) o)) 16173839 L5
5e GRERZELIBBBO N it B, K
B, JiLY, Fe?*, Mgk Sl &=l glod
B, e 1.5-2.0 HEL 2.2-2.4 ot
1622 MBBEMOZ BATIG SHA BEAD
REMo 2 s ¥z 2 SHAY KRB
A% A - s CRRRS BavRel RabR
#AN WRRT LHE Bfdked EREdCY D
dtuen ERkGE HEr BFET ARY -9
A FEREA(RESHRTIVFES 7 EG
& BEakEe hEe ARl 510822 %
& FEAHAen EREFldMN: AEE —BATY
45 EA IS Atk WEl B 22
B 2 ESRASY &g WY FMRT 3E
wELel A1 glol HEEEAEMQ BBVt SR %
AR wEaRG B BEREE BEH HA
.

wEakse ERER 2 138k RERR:
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AF FRo 3t BHS Sprague Dawley®
o) HAE FlAs BHT &R EARE b
¥ 10 %R Jehde HHEERe X 8 g/kg
< #HREs Bgov AR 2EREANA
e #R7F JehdA] odston @ mEAaRS
R KRR % dehde —RE9Q ERS HE
BolA [REo]l A3t BwmHAeY olv S &
3l7] As) 40 ml/kge bWy EREEE KES
2 REsigl7] B2 Jette FlRIERY HRE
Ao, Fgel R EARS it
8 g/kge #AF HoMT 49 FlRfEM] 8
2o}, wEARES ol BER AT A
< —REI ®EEe HMHEIM BRAse
Eed HEBECIY O @S oY REES
FED A wEA] FRER Jehde AL
ofu g mMEARE At FlREAS A& A
L2 R @Ee #idce AT #Re o
Aok, HBATRAM = WERY A € FY At
o] FEX H thE e 8 O #uot o BmR
# FrRo2 AzEv mEOEE MY BRI
% FHiEE FEHA Feth

WEARSG Mt REKRRZ A3 HERR
2 138 B9 HEsd ey M bBey R Lol
HEaREAMN e AEHREMM #T % 125
mg/kg/day® 500 mg/kg/day #&EEIM Hb,
MCH, MCV, WBC %A 15.5+0.5, 20.5%
0.7, 55+2, 10.8+2.8,# 15.4+0.8, 19.6%
0.57, 56+2, 11.2+3.12 #fEEol 15.3+0.4,
19.54+0.5, 55+1, 11.6%1.5°0 taf <o} HE
e #L7t ZEHZIe FHAT 2000
mg/kg/day B = H #LE Bolx ¥k
1, & FRAME & £RE Bo|A ¢o} HH
899 FFROZ AjZslojzln}, MRS HAEM
B AT %9 HEolNE 2000 mg/kg/day 5

ol WBCZF 13.9+£258 <2t B®imstd &S
KT ohn] o2 HolAe BT Y, HREH
Bl &7 %o BolMde ¥ #{) ds Aoz B
of dAl (@R FrRoZ AZEC) MM IEERE)
BREHE ®T %o BHEHAME 2000
mg/kg/dayE %A} M MCH, MCV7
21.5x0.7, 58+222 BfMRES 20.6x0.7, 57+
201 3l 2kt #hnske RS Jehlou o #
b7h st RERIM &R&E Sode Ad
LS Holx]l Fol o]R A ¥ FEF RV
obd Ao 2 Aztdn,

Mt A bl e fEEREe] RaMR &
T % #RAAM 2000 mg/kg/dayS #ET B
oAl Total cholesterole]l 2.8+0.5 M3l 2.3+
0.322 Azt FAsle #RE Ko, A/G ratio
7} 0.96%0.08¢ ftal 1.0. £0. 0092 2kt E#H3}
T #RE BolU HEKFY #FREd:e @
ER 3 8% FROE Hol MEORS &
B2 Q3 FHMHRER FwEst 7t o). it
Bol kIEMM KT #9d KEAM 2000
mg/kg/day AR RELH #T % Kol
A 500 mg/kg/day #%EEA cholesterol &
triglyceride?} £%& 2.1£0.3, 2.13£0.672 2.6
+0.5, 2.64+0.87 W3l <kt widste #RE
HolA ¢t FEF R ohn, #HARMAANE
RS #T % o BRAELEAMAY RIEHE KT
%9 A& FollA F3lE #ot EEHA SR

Rel b8y AL R MBI R
BALE fFol BRAA 2%y, #MQEHdAE
R KT %9 BENA 2000 mg/kg/day
ReBlN EHE 3 K7t 122182 135+219
el okt EAdhe RE Boln MHARS B
BEAA HRMPE BT %9 KEL 2000
mg/kg/day #EEANA Kot Clo] 14124, 99+

L2y =
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152 189+18, 12117 Hal ®Aste #RS
Yol 1 HERERRES] REMR ®T %o A
2000 mg/kg/day #REIA ko] RES BN
7} Bolx RitES A7t Udehtoy oA IE
FEER L2 slErEloAn HFMRe MR
2 opd Aoz oAAY,

LikeEr - MEMERERRES] AN AT % B
#ZAMe 500 mg/kg/day #EHEI 2000
mg/kg/day REBIM IR 2 MR Fol B
0.75+0.15, 0.31+0.06,% 0.77£0.07, 0.28%
0.3322 0.87+0.09, 0.36+0.06°1 a3l <zt
BAdte #R8 R Mo Bl REMH ®
T #9 B#EE 2000 mg/kg/day HREEANS B
=3} thymus %9 E&ol 0.053+0.007, 0.29+
0.07= 0.058%0.0839, 0.33+0.08 sl
7} Vet fgdol o #ie] #RT MG &
& Bgloy ogd e HEth 30
R KT %9 BRBEAMe B3 #tE
Holz] ¢§oB g o)y HR A & && £
Rel HE ] EZREZ AT BEY #RE AAR
o AR ERBdAMe KA ATrY
EmRol o8l 500 mg/kg/day ‘REENM F
Bt FFEe Egol I mMinstou #rEol
A1 g FeMe 22T #HRE BolA 4ttt

olNH & & K Lol 4o #bst e HE
2 Sloy wEARS Mt KT Bl
o FHEEIQ #Re o, it FEKT A
o] ZEHAA 91 o|uF HRE KEHE #T
%] mAANMT ZEsHe & 2R £ R’
SREyhe] MIEERY B Lo MEQY Aoz 474
so] wEARSY KEZ AF FEERe A
BRE & i

tEamo 2 et i aks mit 8 g/kg
9 k& 10 #HEY mEABE WmBY 2000

mg/kg/days 13@7HR] R#f #Hsldx #EO
B 2% T FUHRS 2olA ¥ten, u
A EaREY ESMARS 2000 mg/keg/day
Lk Aoz Azt

olg} Zo] FMAHY AEV S8 SHE BEA
gl 3 AT E s Eged AT e 2o
B BRETL B Bl HI BRESL 27 9F
o9 FE7F Aol vlAe FE BTEE MR &
o s taRdAM R e ABREY: A
B ke Bad Mg vAe ¥l 2 A
o2 BEEY mgk R Rkde 8% R
< BEY EET BRESS KEslEA #52
PebE e BREE AXe BB FgEe R
3 g FIRScl BhfEslool & Aelv, BH
LSt SRE S AR Fo @l BT B2
REo| LEste =t BEidd

EakE HY HUHRE mBHEsy] dstd
e BEsta Sprague Dawley® BR B1%
AERE Te 1380 RIHRE Biistd BE
#y, RE € KT ERE Mt onde e,
ity &b, SRR, ARS8 B %S
Biistd g3 2 RS dAd

1 BEARES BRRNZ AY Be A
FRa B Stele $RY RS AU,
HRE L o e #LE BEA R

2. wEAREY 138 RUKRES A f8E
24k= 500, 2000 mg/kg/day #HREHAA
Rt Hoste MRS BRiou AEMS &
EHA 2% okE R Aol HiuRe 2t
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. HEakEe 138MY) RIKRAR Q8 n%
gy Mbe 125, 500 mg/kg/day RHEE
o4 Hb, MCH, MCV, WBCH %% HB
olA oFzte] FET Bkt JEREAT 2000
mg/kg/day HEHAAE B} FESAA

- ol BEKHN BUHRE BEY 7 2N
o

. IBALES) &A= total cholesterold
zte] w9 A/G ratiort 43t EitEe
REE Holu #bmo] fdkdle RE7 3
A veh AREKFYD #REYe M8 #
Roll 2% B EROE RHol MEQMEE
®E2 AY HMHRE FEHE A=
123

. MRS BN T %S mE{CRH) &
ZolA 2000 mg/kg/day EBET} KrERAARH]
#T 1% 500 mg/kg/day HBEFAM K&
cholesterol 3 triglyceride7t 2zt st
T RRE HolAw FEF #H£Re oy,
AR = RN KT % o KE
Eol My kiEHAR T %o RELEAM F
R @bt FEHA Bt ‘

. R L2 A EollM e okte] ERE #
b BEfEsAI T s ARG BUHRE
3 BYLE FESHI7E o2 flTh

. MR EHEAA BT & WS g #{)
o2 Jehtn MELe) 2o —%
B EARG RRBRER HEERR
2 ZE7t oA E BE s el

< #olnh.

olglgt Lite #RE HAdE mEORE

BEHRAE PR 2000 mg/kg/dayd EEHALT
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