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Kaempferia parviflora Wall ex Bak. (KP) is now being popular for health
promotion. Up to the present time, toxicological information of this herb has been poorly
known. Oral acute toxicity study revealed that LD_ value of KP powder was more than
13.33 g/kg in mice and at this dose, no abnormal histopathological changes were found in
various visceral organs. Chronic toxicity study has been performed in six groups of Wistar
rats. Group 1 was a water control group and group 2 to 5 were orally given KP at the doses
of 20, 200, 1,000 and 2,000 mg/kg /day respectively. Group 6 was a high recovery group
which received 2000 mg/kg of KP and then KP was withdrawn for 2 weeks. The result
revealed that all KP-treated groups has no difference of body weight and health when
compared with their control group. Rats receiving 2000 mg/kg KP had some changes ; i.e.,
higher relative weight of liver (p<0.05) which might be due to lower body weight, less
eosinophil (p<0.05), higher serum sodium levels than their control groups (p<0.05) but
these were still within normal range. In addition female rats receiving the highest dose had
higher cholesterol level than the control group (p<0.05). Histopathological examination of

of visceral organs did not show any abnormality due to KP toxicity.
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a0

Food wosght | pimat Mday |

MA 2 T TTUERWHALTTILN

el (N wezimendy (F) ALATuer

Y

—— Pd-conincd

B pi. 1} gy
= P20 g
—H— P 1005 mg kg
—&— - F00mg kg
~—— F-mnbrai
—B— F.20 mgig
—t— F-200 mgty

= F- 130 mahs

—— F-2000 mgg

sernsrcluee 6 (Ran

ST EER P AP E

a1 minda (nda) wndnfiiug (n3) uazwminedin: uRug (%) sesmuusminednldsumanszmadniuam e deu

; o o <
nqw&ﬂmummwwm (un./nn./an)

0 20 200 1000 2000 2000-R
n=15 n=15 n=15 n=15 n=15 n=15
R )
WIRBNAMNLINAW  178.87+5.97 178.33%8.74 177.43%9.40 177.63%9.44 173.50%8.58 176.45%6.91

T o o B
wimuwnan any

606.55%45.14

623.26+48.26

601.37£35.93

598.39+59.60

557.37£36.60

558.39£61.68

Yoo Jd 3
WIRBNNINNDN

427.68+42.30 444.93+46.46 423.93+38.8 420.75+56.10 383.87+32.82 381.94+59.49
a9y 0.36%0.02 0.36%0.02 0.36%0.03 0.37%0.03 0.38%0.02 0.38%0.04
Wl 0.24%0.02 0.24+0.02 0.24%+0.02 0.25+0.02 0.26+0.04 0.26+0.02
Jan 0.27£0.02 0.29+0.04 0.27£0.02 0.28+0.02 0.29+0.02 0.28+0.02
NITNITDINI 0.34%0.04 0.33%0.03 0.34%0.01 0.35%0.05 0.38%0.03 0.36%0.03
@y 2.30+0.23 2.27+0.17 2.18%0.14 2.38+0.19 2.55+0.19* 2.28+0.17
laghe 0.20%0.01 0.21%0.01 0.20%0.02 0.21%0.01 0.22%0.02 0.20%0.01
Tl 0.21%0.02 0.22%0.02 0.21%0.02 0.22%0.02 0.23%0.02 0.21%0.02
& 0.16£0.01 0.16+0.02 0.15%0.02 0.17£0.02 0.17£0.02 0.17£0.02
nsziwed e 0.029+0.05 0.031£0.007 0.032+0.010 0.0310.006 0.033+0.005 0.029%+0.005
amumnegny 0.51%0.05 0.48%+0.09 0.52%0.04 0.52%+0.05 0.56%0.04 0.54%+0.08
amnzaN 0.51%0.04 0.48%+0.09 0.52%0.05 0.53%+0.06 0.55%0.05 0.53%+0.08
daunwanlagiy 0.0055%0.0007 0.0054%0.0009 0.0050%0.0008 0.0057%0.0009 0.0061%0.0008 0.0054%0.0006
GoavaINlaIN  0.0047+0.0005 0.0049%0.0007 0.0046%0.001 0.0051%0.0005 0.0052%0.0005 0.0049%0.0004

Aluaaan aslugiduador wdsswnasyuw uandwamnguaiuguadiin 1dyme 4@ (p<o.os)
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P I @ ¥ o da & o % o o v o & a Ay e o & &
gl 2 weina (ndu) wwsinfiisaw (nda) ussininedo: WS (%) vasmyusmiwadofldiumanszmoandunm 6 iion

' A vo ° o
NaNnRA lASURINTZANEAT (80./0N./Ti)

0 20 200 1000 2000 2000-R
} . n=15 n=15 n=15 n=15 n=15 n=15
ﬁWﬂﬁfﬂﬁ?ﬁﬁNﬁ% 155.50%+10.63 154.17+85.37 154.77+9.45 157.67+6.77 153.76%8.73 153.84+7.89
@Wﬁﬂﬁ? ?ﬂﬁ’lﬂ 311.43%27.18 313.73%205.60 319.43%26.04 319.30+34.49 294.57%22.63 301.61%28.44
winmnfiadn 155.93+27.41 159.55+20.72 164.66+27.39 161.73%35.53 140.81%25.12 147.77%27.97
aay 0.66+0.06 0.65+0.04 0.64%+0.04 0.62+0.07 0.69+0.06 0.66+0.08
Wl 0.29%+0.03 0.29+0.02 0.30%0.03 0.29+0.04 0.31%0.02 0.29%+0.07
daa 0.41%0.05 0.41%0.09 0.37%0.03 0.39+0.04 0.41%0.03 0.40%0.05
NITENIZBINT 0.46%+0.04 0.47+0.04 0.47%0.04 0.49%+0.07 0.57%0.07 0.52%+0.06
Gy 2.27%0.17 2.30%0.16 2.27%+0.21 2.43%+0.33 2.64+0.22* 2.38%+0.27
ladne 0.23%0.02 0.24%0.06 0.24%+0.02 0.25%0.03 0.25+0.01 0.247%0.02
laam 0.25%+0.03 0.24%+0.02 0.25%+0.02 0.25+0.03 0.26+0.02 0.25+0.03
QY 0.21%+0.03 0.22+0.03 0.19%+0.03 0.21£0.03 0.22+0.04 0.20%+0.03
nywed 1 0.029+0.049 0.028%0.055 0.031%0.067 0.0262+0.046 0.03240.006 0.031+0.039
anan 0.24%+0.08 0.24%+0.06 0.22+0.06 0.21+0.06 0.24%+0.08 0.23+0.06
Seldan 0.018+0.005 0.018%0.005 0.018%0.054 0.017%+0.005 0.017%0.007 0.017%+0.005
Selaighe 0.017%0.006 0.017%0.005 0.019%0.005 0.017%0.004 0.018%+0.007 0.017%0.005
Aoamanlazng 0.013%0.0029 0.012%0.0028 0.011%0.0022 0.012%0.0021 0.0012%0.0016 0.012%0.0014
AoamaInlazn 0.012%0.0025 0.012%+0.0025 0.011%0.0019 0.011%£0.0020 0.011%0.0016 0.011%0.0016

fluanau mhgﬂﬂ‘ﬂmﬁﬂt udigunagm uandannguauaueddy dyme 4@ (p<0.0s)

4 ' a a el v o & a
@1INN 3 Naﬂ’]iﬂﬁi}ﬂ’]"mdiﬂﬂﬂlﬂU’]’UﬂdV\}“\\LLSWLwﬂaﬂvlﬂﬂ_lNdﬂi:‘ﬂ’]ﬂﬂ’uﬂ%nm 6 LADY

L v . <
naunwi lRsuRINTTTIRem (an./nN./ i)

wdinas 0 20 200 1000 2000 2000-R
n=15 n=15 n=15 n=15 n=15 n=15

Hemaatocrite(%) 49.94%2.71 48.07£2.66 48.73%1.44 48.51%1.86 48.50%2.73 48.04%2.33
Hemoglobin (g/dl) 15.95%0.86 15.54%0.81 15.77%£0.48 15.62£0.57 15.65£0.77 15.77£0.70
RBC (x10°cells/W) 9.27%£0.35 9.03%£0.43 9.18%£0.28 9.15%£0.36 9.10%0.41 8.87%0.39
MCV(fl/red cell) 53.85%1.96 53.29%2.12 53.08%1.14 53.04%1.82 53.30%1.87 54.16%1.87
MCH (pg/red cell) 17.21%£0.77 17.22%0.63 17.19%0.41 17.09£0.62 17.22£0.69 17.77£0.70
MCHC (g/dl RBC)  31.95%0.81 32.32%0.50 32.38%0.36 32.31£0.33 32.29%0.59 32.82£0.43*
WBC (K/UL) 3.59%£0.96 3.38%0.66 3.49%£0.66 4.22%1.25 4.51%0.77 4.38%1.51
Neutrophil (%) 20.72%6.70 23.41%£6.65 21.12%£3.46 20.48%4.91 25.22%9.65 23.91£14.88
Eosinophil (%) 1.81£0.65 1.56%0.46 1.55£0.52 1.30£0.52 1.06£0.40* 1.63%0.79
Lymphocyte (%) 68.04£7.61 66.87£7.38 67.70%4.84 69.21£7.23 65.55%8.89 65.08£13.49
Monocyte (%) 7.61%£4.03 6.86£2.69 7.35%3.93 7.13%2.19 6.39%2.44 6.63%1.67
Basophil (%) 1.84%1.49 1.31£0.48 2.29%£1.08 1.89£1.69 1.77£0.75 2.75%1.14
Platelet (](/ML) 955.50+137.63 963.53%145.45 956.73%114.61.25 973.30%91.18 924.30£83.41 88.97£97.98

dluanan adlugidniaio: wdosounasgu
Huandrsnnnduaiuguadnaiii e G@ (p<o.0s)
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MW7 4 Nﬂﬂ’]i@?’mﬂ"m’wiaﬁﬂaﬂLI’I‘ZJEN‘V\}“LLLWLWﬂLﬁHﬁiﬁ%‘UNdﬂiz’mU(if’]LﬂuL’lﬂ’] 6 1iow

U7l o QUMWUS-WOBNIAY e

v . -
naunyi l3uRINTTIEA (N0./n0./TH)

mdiand 50 20 200 1000 2000 2000-R
n=15 n=15 n=15 n=15 n=15 n=15
Hemaatocrite(%) 47.75%2.72 46.85%2.57 46.48%1.70 46.93%3.27 47.83%2.99 46.71£2.20
Hemoglobin (g/dl)  15.57+0.79 15.26%0.73 15.2620.56 15.30%1.03 15.49%0.86 15.3520.60
RBC (x10°cells/W)  8.15%0.38 8.09%0.33 7.91%0.25 8.12%0.52 7.93%1.10 7.94%0.29
MCV(fl/red cell) 58.60+2.23 57.00%2.22 58.75%1.92 57.79%1.82 58.56+2.25 58.86%+1.67
MCH (pg/red cell)  19.11%0.78 18.87%0.76 19.26%0.66 18.84%0.71 18.97%0.87 19.34%0.48
MCHC (g/dIRBC)  32.63%0.65 32.58%+0.54 32.83+0.41 32.60%£0.48 32.40%£0.52 32.88%0.60
WBC (K/UL) 2.15%0.61 2.35%0.68 2.79%1.01 3.68%1.49* 3.06%0.98 2.18%0.68
Neutrophil (%) 14.77%4.98 17.98%11.45 17.86%8.17 16.77%8.33 14.76£3.66 22.30%+9.33
Eosinophil (%) 1.55%0.49 1.36£0.89 1.26£0.59 1.13%0.43 0.94%0.45* 1.47%0.52
Lymphocyte (%) 77.98%+5.54 75.01+12.69 75.05%9.32 76.50%£8.66 78.85+4.29 68.78+9.54
Monocyte (%) 4.59%+2.07 4.46%1.92 4.56%2.09 4.32%1.55 4.15%1.72 5.48%1.41
Basophil (%) 1.12%0.53 1.20£0.46 1.26£0.47 1.28%+0.51 1.30£0.61 1.96+0.63*
Platelet (K/UL) 903.03%112.76 875.4+91.77 912.83%113.32 932.60 122.65 939.23%114.06 902.20%75.24

anluman aslugldiadio wdosounasu

“uandvnnnguaruguadnaiii 1dme 8@ (p<o.0s)

& ' A aa vay o o & a
ANINN 5 Nammsmmmameaun'ﬂamwnmwmaﬂ"lmumniz’mﬂmmunm 6 LAdn

v . -
naannfilasunsnszzad (an./nn./3w)

Siae 0 20 200 1000 2000 2000-R
n=15 n=15 n=15 n=15 n=15 n=15

AST (U/L) 99.60%18.29 103.67£13.87 104.40£22.47 98.40£14.08 93.07£10.87 85.07£13.20
ALT (U/L) 39.73%+8.03 38.13£8.00 40.40%7.65 35.73£6.76 35.93%9.10 36.60%7.54
ALP (U/L) 56.80£10.07 54.73%8.26 54.67%8.26 50.03%8.15 49.93£8.67 52.40£8.12
Total protein (g%)  6.63x0.23 6.76£0.25 6.73£0.17 6.79£0.26 6.67£0.29 6.57£0.30
Albumin (g%) 4.48%0.15 4.42%0.16 4.45%0.11 4.47£0.14 4.50%0.22 4.39%£0.17
Globulin (g%) 2.15%0.16 2.34£0.20 2.28£0.11 2.31£0.20 2.17£0.19 2.18£0.21
Bilirbuin (mg/dl)  0.064%0.030 0.077£0.030 0.059%0.026 0.061£0.020 0.076%0.029 0.116£0.029*
BUN (mgx) 18.79£2.20 18.51£2.23 18.31%1.11 19.98%3.80 20.03%2.52 20.03£2.52
Creatinine (mg%)  0.77+0.065 0.77£0.073 0.74%£0.059 0.74%£0.075 0.73£0.058 0.74%£0.044

Glucose (mg/dl)

162.55£30.03

145.80%£19.49

168.80£32.44

165.33%£20.32

174.20£28.17

160.53%£28.40

Uric acid (g%) 2.55%1.43 1.93%+1.03 2.50%1.01 2.47+1.28 2.51%1.40 1.19%0.49*%
Triglyceride (mg/dl) 112.43%28.08 107.30%£36.61 99.23%32.42 100.38+31.98 86.12%28.57 107.86£23.97
Cholesterol (mg/dl) 74.73x14.66 75.77£16.75 65.76£11.16 78.39%15.19 72.82£11.10 65.56%15.32
Sodium (mmol/l)  148.80+1.42 149.27+1.28 150.07£1.58 149.73%1.39 150.87%1.19* 149.93+1.33
Potassium (mmol/1) 6.04%1.44 5.44%1.67 5.55%1.34 5.72%1.30 5.47%1.42 5.01%0.93
Chloride (mmol/1)  100.80+1.37 111.07£1.28 110.67£1.40 111.27£1.39 110.53£1.96 0.012£0.0014

dnluman adugdiado wdsiownasgu

“uandeannguaILAueEaiily eme 6@ (p<0.05)
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naunufilasunsnszzad (an./nn./3w)

0 20 200 1000 2000 2000-R
n=15 n=15 n=15 n=15 n=15 n=15

AST (U/L) 89.20+14.54 85.67+19.25 81.93+12.74 85.67%25.09 84.80%20.55 70.47%9.66
ALT (U/L) 25.07%5.80 27.80%12.84 29.27%8.22 27.67%9.85 26.40%8.55 26.00%6.38
ALP (U/L) 26.5316.28 21.6714.84 23.13.£4.47 23.73%9.31 23.00%5.33 20.40%6.14
Total protein (g%) 6.84%0.23 6.94%0.24 6.89%0.31 6.97%0.47 7.08%0.32 6.89+0.31
Albumin (g%) 4.92+0.22 4.98%0.16 5.02+0.22 5.03%0.34 5.07£0.21 4.96%0.22
Globulin (g%) 1.91£0.26 1.96%0.12 1.87%0.19 1.94%0.27 2.01£0.24 1.93%0.16
Bilirbuin (mgsdl)  0.097%0.037 0.093£0.030 0.090£0.044 0.091£0.025 0.096+0.037 0.131%0.026*
BUN (mg%) 22.91%3.33 22.89%4.33 22.571+4.50 21.86%4.80 25.03%6.51 20.54%3.01
Creatinine (mg%) 0.86%0.09 0.86%0.13 0.81%£0.12 0.75%0.09 0.81%0.11 0.79%0.10
Glucose (mg/dl) 128.56%24.34 131.47%14.87 130.45%15.76 133.60%18.29 132.16£20.44 135.71%£17.73
Uric acid (g%) 1.45%0.64 1.06%0.23 1.05%0.37 1.01%0.65 1.10%0.58 0.72%0.23*
Triglyceride (mg/dl) 47.53%11.55 53.99%26.07 50.59%17.39 64.31%56.72 56.40%25.25 55.64%15.04
Cholesterol (mg/dl) 48.83%+13.92 51.85%13.88 53.84%12.36 68.60%19.61 78.30%22.36* 65.48%23.92
Sodium (mmol/1) 148.40%1.30 149.20%1.61 149.33%1.18 149.73%0.96 150.73%1.10% 149.33%1.18
Potassium (mmol/l)  5.22+1.17 4.34%0.45 4.49%0.99 4.43%0.91 4.17%0.63 4.37£0.41
Chloride (mmol/1)  112.20%1.01 112.93%1.33 112.87%1.41 112.47%1.73 112.60%2.03 112.33%1.23

dluaan aslugidnado: wdosounasgu
“uandnnnnguniuguataiis 1dyne G (p<o.0s)

N 7 NammmLﬁaLﬁaai’m:magawm?ﬁ'ﬂm“uawhm,iﬂmejﬁvl,ﬁi”um:"nmdnﬂunm 6 LAa%

YWIAVBININFELZIYAY (AIN./NN./In)

RPIRE maiouuasiing 0 20 200 1000 2000 2000-R
n=15 n=15 n=15 n=15 n=15 n=15
1o Lymphoid proliferated 14/15 12/15 8/15* 8/15* 7/15% 7/15*
peribronchioles
il Focal myocardiosis (+1) 1/15 3/15 4/15 6/15* 4/15 2/15
U Hepatocyte degeneration 10/15 12/15 11/15 12/15 5/15 7/15
Protein cast deposited in 0/15 0/15 0/15 0/15 0/15 1/15

sinusoids (+1)

NNz Submucosal edema with 0/15 0/15 1/15 0/15 0/15 0/15
PMN infiltration

dudau Focal nodular hyperplasia 0/15 0/15 0/15 1/15 0/15 0/15

al1an Lymphoid aggergated in 8/15 0/15* 0/15* 3/15 0/15* 2/15*
submucosa

a1l g 2/15 4/15 5/15 1/15 1/15 1/15

aany Atrophy 0/15 2/15 0/15 0/15 0/15 1/15
Hemorrhagic supperative 0/15 0/15 0/15 0/15 0/15 1/15
epididymitis

dawnwnla  Cortical fatty degeneration 12/15 6/15* 11/15 5/15* 3/15* 1/15*

auavlumman adlugdvssiwwnuiionanumms mwAwununomualungy
Huandannguaruguainsiil eyme 4 (p<0.0s)

+1 wanefs mawaswuaswuiisadnios (mild degree)
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YWIAVBININFELIYAT (3IN./NN./IN)

CTeP maAsuwilasiing 0 20 200 1000 2000 2000-R
n=15 n=15 n=15 n=15 n=15 n=15
1o Lymphoid proliferated 13/15 8/15 2/15* 2/15* 3/15* 2/15%
peribronchioles
il Focal myocardiosis (+1) 1/15 0/15 0/15 1/15 0/15 0/15
au Hepatocyte degeneration 0/15 0/15 1/15 0/15 0/15 0/15
Protein cast deposited in 0/15 0/15 0/15 1/15 0/15 2/15
sinusoids (+1)
la Chronic pyelititis 0/15 0/15 1/15 0/15 0/15 0/15
Tubular dilataion 0/15 0/15 0/15 1/15 0/15 0/15
Pelvic epithelial proliferation 0/15 0/15 0/15 0/15 1/15 0/15
EUgEY Congestion 0/15 1/15 0/15 0/15 0/15 0/15
Ml én Lymphoid aggergated in 4/15 4/15 0/15 0/15 2/15 0/15
submucosa
a1l lng 1/15 0/15 3/15 1/15 1/15 1/15

daplumnmau adlugdvasiwawnuiiananunms nmwAwunynovualungy
“uandeannguaiuaues 9l Agme i@ (p<0.05)

+1 vy MswAsuuaswuisadnias (mild degree)
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