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Abstract

Objectives : This study was carried out to evaluate the repeated dose oral toxicity of Alismatis Rhizoma in
Sprague-Dawley(SD) rats,

Methods : Male and female rats were administered orally with Alismatis Rhizoma water extract of 500 mg/kg(low
dosage group), 1,000 mg/kg(middle dosage group) and 2,000 mg/kg(high dosage group). We daily observed number
of deaths, dinical signs and gross findings for 14 days(twice a day). After 14 days, we measured body and organs
weight, Also we analyzed hematological changes.

Results : No dead SD rats and no clinical signs were found during the experiment period. Also other specific
changes were not found between control and treated groups in hematology and serum biochemistry. In addition
no significant changes of gross body and individual organs weight.

Conclusions : These results suggest that water soluble extract of Alismatis Rhizoma has not repeated dose oral
toxicity and oral LDs, value was over 2,000 mg/kg in SD rats. As a result, we can determine Alismatis Rhizoma is

a relatively safe substance,
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Table 1. Configuration of the Test Group

=34 9] 691 BN Alisatis Rhizonm) F%22) HH 74750] B4 o

Aol e} Agze] P WA 524 o
£% Si9ih. # ¥l ¥ QolERe Qi Az

B ARBAE I A4S A B2 Fato] Ak
T glom, PR SR 22
A7 Rolstole,
% $olfs e
S Bakstel, 19 13], 142

2) A|EEZ A AFE = =2

3) "F‘é%é‘% —‘?Oﬂ e %Oﬂ thato] 1 23)(2
10:

A 10:00 04, &5 14:00 o}F) HAEE L AFF
B2 shelslya, 994 O] EURIPNESNEEN

%
A AT WAelisl 1 AE RIS
9 57 : AU 2 csle] Wolshd A2
B, FEE R AP T FEA
w2 Zoledl 50, GMREIODE. w2 % 7]
u3j0], BohEule W U APA EAE

a)ko ZAEl,
6. ZAEE

1) gAAstera 74t

Hojsta) ZA1E AR 520l thstel BAslet
4 ke st SoEuomiy 88 8
o2 3,000 rpm, 15387+ YAlEEslo] Ae TS o]
83101 Thesh 2 520 ol Z4elIK Table 2)

Group Sex Number of animals (\r]r?ll/lllig)e (n?g?fg)
Control M/F 10 / 10 10 0
Low dose M/F 10 / 10 10 500
Middle dose M/ F 10 / 10 10 1000
High dose M/F 10 / 10 10 2000
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Table 2. Serum Biochemical Value Test tems

Table 4. Organ Weights Test ftems

Items Unit Items
Aspartate aminotransferase, AST U/ 1 Brain Pituitary gland
Alanine aminotransferase, ALT /1 Thyroid ~ Seminal vesicle
Lactate dyhydrogenase, LDH /1 Lung Prostate
Alkaline phosphatase, ALP 10/ 1 Male  Thymus  Adrenal gland (L), Right
Blood urea nitrogen, BUN mg/dl Heart Kidney (L), Right
Creatinine, CREA mg/dl Spleen Testis (L), Right
Liver Epididymis (L), Right
2) G A} Brain Pituitary gland
AR Sl chalel Wolshd e Aalel Thyroid - tiver
o BES SN A T FRAE BA pemae 8 U
(Zoletil 50, GOMIEzEIoNZ 1} 3 sjuatol, 1 Thymus  Adrenal gland (L), Right
chgalo2yel e Bolg olgalol theel 9% prart Ry L, He
Spleen Ovary (L), Right

& Z7519tH Table 3).

A 3 0Ee] 715 AEste] AR ol
sto] Ssl3lon, ASACAHTHE AL, A
Zol digt vieddiEh= ARksloict, =3, =3
A7 25 ZAsI3IHTable 4),

Table 3, Hematological Value Test ftems

4) Heshy 54971

WNTHFE SAAYD e 10% TAHE=L
SM(neutral formalin)ol] AL}, Wiz
2,000mg/kg o] 7)ol tisto] ZAAAE Al

sttt 242 3z ARgsla, dukAol zAAe)s

Items Unit
White blood cell count, WBC X 10°/mi
Red blood cell count, RBC X 10%/mmi
Hemoglobin concentration, HGB g/dl
Hematocrit, HCT %
Mean corpuscular volume, MCV fl
Mean corpuscular hemoglobin, MCH pg
Mean corpuscular hemoglobin concentration, MCHC g/dl
Cellular hemoglobin concentration mean, CHCM g/dl
Cellular hemoglobin, CH pg
Red cell distribution width, RDW %
Hemoglobin distribution width, HDW g/dl
Platelet, PLT X 10*/mi
Mean plasma volume, MPV fl
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Table 5. Body Weight and Absolute Organ Weights of Male Rats Treated with Alismatis Rhizoma
(€3] Control 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

Body Weight 20084 + 1041 20346 + 2345 26482 + 887 26262 *+ 1907
Pituitary gland 0016 =+ 0.025 0.007 £ 0.002 0.008 £ 0.001 0.008 £ 0.001
Brain 1901 =+ 0.082 1876 £ 0.119 1902 = 0074 1867 =+ 0.107
Thyroid 0015 £ 0.002 0013 £ 0.002 0015 £ 0.006 0014 =* 0001
Adrenal gland(L) 0512 * 0.098 0541 =+ 0.112 0517 = 0.093 0539 = 0.120
Adrenal gland(R) 1147 £ 0081 1180 =+ 0.139 1176 £ 0.069 1156 £ 0.087
Kidney(L) 0973 £ 0.090 0977 £ 0.079 0957 =+ 0.044 0940 £ 0077
Kidney(R) 8319 £ 0.890 7540 £ 0957 8059 £ 0578 7833 £ 0871
Lung 0.020 =+ 0.004 0.020 £ 0.003 0.020 £ 0.005 0.019 £ 0.005
Thymus 0.039 £ 0.060 0.020 £ 0.003 0021 £ 0.004 0.020 £ 0.003
Heart 1022 £ 0.063 0992 £ 0114 1013 £ 0.09 1.003 =+ 0.085
Spleen 1.085 £ 0.260 0993 =+ 0117 0992 = 0.077 1.025 £ 0.086
Liver 0654 £ 0.060 0696 £ 0.084 0644 =+ 0.079 0633 £ 0.131
Testis(L) 1473 = 0117 1505 £ 0.198 1475 =+ 0.109 1538 = 0091
Testis(R) 1481 =+ 0.128 1350 =+ 0479 1463 =+ 0.108 1553 £ 0.081
Epididymis(L) 0295 £ 0038 0284 £ 0026 0281 £ 0.033 0292 = 0036
Epididymis(R) 0292 £ 0028 0275 *+ 0.069 0275 * 0.030 0294 £ 0.031
Seminal vesicle 0710 *+ 0143 0627 =+ 0077 0639 £ 0.154 0704 £ 0188
Ventral Prostate 0299 £ 0.079 0282 £ 0.039 0278 £ 0.063 0322 £ 0.087

Values are presented as the means * standard deviations. (p ¢ 0.05)
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Table 6. Body Weight and Relative Organ Weights of Male Rats Treated with Alismatis Rhizoma

(g%) Control 500mg/kg/day 1000mg/kg/day 2000mg/kg/day
Body Weight 26084 + 1041 26346 * 2345 26482 =+ 887 26262 + 1907
Pituitary gland 0.007 £ 0.010 0.003 £ 0.001 0.003 £ 0.000 0.003 £ 0.000
Brain 0725 £ 0,040 0811 £ 0.052 0744 £ 0.029 0724 =+ 0042
Thyroid 0.006 £ 0.001 0.006 £ 0.001 0.005 £ 0.001 0.005 £ 0.001
Adrenal gland(L) 0.187 £ 0.030 0234 = 0049 0202 £ 0.036 0209 =+ 0.047
Adrenal gland(R) 0431 =+ 0,021 0510 £ 0.060 0460 £ 0.027 0449 = 0034
Kidney(L) 0367 = 0031 0422 £ 0.03%4 0374 £ 0017 0365 = 0.030
Kidney(R) 3122 £ 0312 3261 = 0414 3154+ 0.226 3039 £ 0338
Lung 0.008 £ 0.002 0.009 £ 0.001 0.007 £ 0.001 0.007 £ 0.002
Thymus 0015 £ 0.024 0.009 £ 0.001 0.008 £ 0.001 0.008 £ 0.001
Heart 0389 £ 0.018 0429 =+ 0.049 039 =+ 0.038 0389 =+ 0.033
Spleen 0414 £ 0.09 0419 =+ 0,041 0388 £ 0.030 0398 £ 0.033
Liver 0246 = 0025 0305 = 0.036 0252 £ 0.031 0251 £ 0.050
Testis(L) 0561 £ 0037 0651 = 0.086 0577 £ 0.042 0597 £ 0.035
Testis(R) 0565 £ 0045 0642 = 0082 0572 £ 0042 0.603 =+ 0031
Epididymis(L) 0.109 £ 0.009 0123 £ 0011 0110 £ 0.013 0113 £ 0014
Epididymis(R) 0111 £ 0.010 0127 £ 0.015 0.107 £ 0.012 0114 £ 0012
Seminal vesicle 0282 £ 0.039 0271 £ 0.033 0271 £ 0.046 0282 £ 0.071
Ventral Prostate 0119 £ 0028 0122 £ 0011 0121 =+ 0016 0125 = 0034
Values are presented as the means = SD.
Relative weight; Ratio to body weight x 100 (%) (p < 0.05)
Table 7. Body Weight and Absolute Organ Weights of Female Rats Treated with Alsmatis Rhizoma
(g Control 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

Body Weight 19741 * 2163 19764 =+ 1376 19922 £ 953 20153 = 10.05
Pituitary gland 0011 £ 0.002 0.012 £ 0.001 0011 £ 0.002 0011 £ 0.003
Brain 1797 £ 0.084 1822 = 0.080 1805 =+ 0.042 1805 £ 0.044
Thyroid 0014 =+ 0.002 0012 £ 0.003 0.014 =+ 0.004 0014 £ 0.004
Thymus 0462 + 0102 0391 £ 0.058 0411 £ 0067 0411 £ 0071
Lung 1037 £ 0.099 095 £ 0315 1023 £ 0,065 1.027 £ 0.068
Heart 0744 £ 0.052 0.806 = 0.279 0725 = 0.060 0725 £ 0.003
Liver 6393 £ 1.025 6197 £ 0622 6196 + 0474 6196 £ 0.500
Adrenal gland(L) 0.028 £ 0.005 0.030 £ 0.005 0.031 £ 0.004 0.031 £ 0.004
Adrenal gland(R) 0.034 =+ 0.001 0031 £ 0004 0032 £ 0005 0032 = 0005
Kidney(L) 0784 £ 0.060 0727 £ 0.078 0.757 £ 0.080 0757 £ 0.085
Kidney(R) 0778 =+ 0.068 0748 £ 0.089 0749 £ 0074 0749 = 0.079
Spleen 0525 £ 0063 0573 £ 009 0550 £ 0078 0550 = 0082

Uterus 0371 £ 0.071 0424 £ 0.100 0646 £ 0276 0646 = 0.291

Ovary(L) 0.040 £ 0.007 0.039 £ 0.005 0075 £ 0.100 0.075 £ 0.105
Ovary(R) 0.041 = 0.007 0.039 £ 0.005 0036 + 0.007 0.036 £ 0.008
Values are presented as the means * standard deviations.
(p €0.09
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Table 8. Body Weight and Relative Organ Weights of Female Rats Treated with Alismats Rhizoma

(g%) Control 500mg/kg/day 1000mg/kg/day 2000mg/kg/day
Body Weight 19741 + 2163 19764 + 1376 1922 + 953 20153 + 1005
Pituitary gland 0.006 = 0,001 0007 £ 0.001 0.005 £ 0.001 0.005 £ 0.001
Brain 0917 £ 0.071 1015 =+ 0.044 0914 £ 0.021 0914 =+ 0022
Thyroid 0.007 £ 0.001 0.007 £ 0.002 0.006 =+ 0001 0.006 =+ 0001
Thymus 0.232 £ 0.030 0218 £ 0.032 0217 £ 0.021 0217 £ 0.022
Lung 0528 £ 0.059 0580 £ 0078 0540 £ 0.033 0520 =+ 0.034
Heart 0379 =+ 0.027 0449 =+ 0.156 0367 £ 0.030 0367 £ 0.032
Liver 3231 £ 0.250 3452 £ 0347 3136 = 0.240 3136 * 0253
Adrenal gland(L) 0.014 £ 0.003 0016 =+ 0.001 0015 £ 0.002 0.015 £ 0.002
Adrenal gland(R) 0017 £ 0,002 0017 £ 0.002 0.016 £ 0.002 0016 £ 0.003
Kidney(L) 0400 £ 0.046 0405 £ 0.044 0383 £ 0.041 0383 =+ 0.043
Kidney(R) 0397 =+ 0.050 0416 =+ 0.049 0379 == 0.038 0379 £ 0.040
Spleen 0.268 £ 0.038 0319 £ 0.050 0278 £ 0.039 0278 =+ 0.041

Uterus 0190 =+ 0.043 023 £ 0.056 0327 =+ 0112 0327 £ 0.120

Ovary(L) 0021 £ 0.004 0022 £ 0.003 0038 £ 0051 0.038 £ 0.053
Ovary(R) 0.022 =+ 0.004 0,022 £ 0.003 0018 £ 0.004 0018 £ 0.004

Values are presented as the means £ SD.
Relative weight; Ratio to body weight x 100 (%)
(p € 0.09)
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Table 9. Hematological Values of Male Rats Treated with Alismatis Rhizoma

Control 500mg/kg/day 1000mg/kg/day 2000mg/kg/day
WBC(x 10%/mm) 611 = 101 518 £ 071 561 £ 151 597 £ 125
RBC( x 10°/mn) 744 £ 024 726 £ 039 727 £ 033 763 £ 027
HGB(g/dl) 1567 + 028 1549 + 0068 1557 £ 061 1579 + 061
HCT (%) 4510 £ 099 4387 £ 192 4501 £ 235 4535 £ 222
MCV(f]) 6061 =* 175 6046 = 171 6189 = 124 5940 + 187
MCH(pg) 2103+ 066 2134 £ 062 2143 + 040 2071 = 049
MCHC(g/d!l) 3471 =+ 0061 3531 = 054 3462 £ 0066 3484 = 079
CHCM(g/dl) 3350 =+ 043 3423 £ 067 3440 £ 086 3468 = 0064
CH(pg) 2024 £ 051 2064 £ 057 2119 £ 052 2052 £ 050
RDW (%) 1239 £ 043 1255 £ 067 1250 = 050 1261 £ 034
HDW(g/dl) 220 £ 014 219 £ 011 218 £ 011 221 = 010
PLT( X 10°/mni) 117713 £ 16693 120273 =+ 12659 122430 =+ 16214 120800 = 11454
MPV(fl) 724 + 029 700 = 031 697 £ 039 692 £ 040

Values are presented as the means

+ standard deviations,

WBC; White blood cell count, RBC; Red blood cell count, HGB; hemoglobin concentration, HCT; Hematocrit, MCV; Mean
corpuscular hemoglobin, MCH; Mean corpuscular hemoglobin concentration, CHCM; Cellular hemoglobin concentration mean,
CH; Cellular hemoglobin, RDW; Red cell distribution width, HDW; Hemoglobin distribution width, PLT; Platelet, MPV; Mean

plasma volume
(p €005

Table 10. Hematological Values of Female Rats Treated with Alismatis Rhizoma

Control 500mg/kg/day 1000mg/ kg/day 2000mg/kg/day
WBC( 10%/mni) 523 + 085 563 + 131 512 = 085 510 + 068
RBC(x 10°/mni) 722 + 040 741 + 035 761 + 035 769 + 029
HGB(g/d!) 1464 + 074 1528 + 057 1551 + 064 1565 + 033
HCT (%) 4362 + 264 4510 + 171 4517 + 212 4485 + 126
MCV(fl) 6047 = 1.77 0093 + 197 3940 + 121 5836 + 1.69
MCH(pg) 2030 £ 049 2064 + 047 2039 + 052 2035 + 0.49
MCHC(g/dl) 3358 + 065 3391 + 075 3434 + 070 3492 + 058
CHCM(g/dl) 3355 + 073 3355 + 094 3417 + 092 3504 + 070
CH(pg) 2021 * 047 2036 + 044 2022 * 044 2038 + 052
RDW(%6) 11.82 + 036 1181 + 040 11.62 + 035 1156 + 029
HDW(g/dl) 223 + 011 218 + 014 216 + 012 219 + 015
PLT(x 10°/mni) 112883 + 15946 112691 + 11781 119818 + 11063 120210 + 4226
MPV(fl) 758 + 0.66 783 £ 0.66 724 + 037 719 £ 035

Values are presented as the means
WBC; White blood cell count, RBC; Red blood cell count, HGB; hemoglobin concentration, HCT; Hematocrit,

+

standard deviations,

MCV; Mean

corpuscular hemoglobin, MCH; Mean corpuscular hemoglobin concentration, CHCM; Cellular hemoglobin concentration mean, CH;
Cellular hemoglobin, RDW; Red cell distribution width, HDW; Hemoglobin distribution width, PLT; Platelet, MPV; Mean plasma

volume
(p € 0.05
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Table 11, Serum Biochemical Values of Male Rats Treated with Alsmatis Rhizoma

Control 500mg/kg/day 1000mg/kg/day 2000mg/kg/day
AST(U/ 1) 12717 £ 3210 13567 = 13600 16067 £ 160.67 16225 £ 19.86
ALTAU/ 1) 3408 £ 782 3350 £ 3292 2840 = 2840 3218 £ 533
LDH(U/ 1) 170233 £ 37668 182117 = 183592 206710 + 206710 208427 + 71.66
ALP(IU/ 1) 171,00 = 2168 20925 = 20415 14920 £ 14920 13291 = 2446
BUN(mg/dl) 1536 £ 242 1491 = 1515 17.04 * 17.04 1680 = 330
CREA(mg/dl) 076 =  0.06 076 = 076 081 £ 0.81 083 = 010

Values are presented as the means * standard deviations.
AST; Aspartate aminotransferase, ALT; Alanine aminotransferase, LDH; Lactate dehydrogenase, ALP; Alkaline phosphatase, BUN;
Blood urea nitrogen, CREA; Creatinine

(p €005

Table 12. Serum Biochemical Values of Female Rats Treated with Alismatis Rhizoma

Control 500mg/kg/day 1000mg/kg/day 2000mg/kg/day
AST(IU/ 1) 15367 = 1391 15100 = 1423 13464 = 2952 13064 + 1414
ALT(AIU/ 1) 3238 £ 853 2873 = 494 2673 £ 628 2827 = 504
LDH(IU/ 1) 2075.08 £ 4093 205945 * 06552 1917.73 + 23039 194145 *+ 17138
ALP(IU/ 1) 15454 + 3370 13136 £ 2572 13455 £ 3146 13236 = 2139
BUN(mg/dl) 1649 = 285 1682 £ 199 17.00 = 326 1778 £ 252
CREA(mg/dl) 084 = 0.09 079 £ 0.8 079 = 006 075 £ 005

Values are presented as the means * standard deviations.
AST; Aspartate aminotransferase, ALT; Alanine aminotransferase, LDH; Lactate dehydrogenase, ALP; Alkaline phosphatase, BUN;
Blood urea nitrogen, CREA; Creatinine

(p €005
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Fig. 1. Histopathological change  of  female(contral
A(50X), B(200X), 4g/kg: C(50X), D(200X)) and
male(dg/kg  E(50X), F(200X)) rats treated with
Alismatis Rhizoma for 14 days
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